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PICK ANY NUMBER 
FROM 1G3GT TO 19ÁU4 

AND YOU'RE A WINNER! 

Circle 1 on reader's 

1G3GT /1B3GT 4H05 6BZ6 66'.58 BCW. 

1X28 5H08 6C136A 6H05 908 

3BZ6 3U8 6000T 6H08 10CW5 

3CB6 6AL5 6016 6S4A 12017 

3065 6AU4GTA. 6EH7 6SN7GT8 12A07Á 

3H05 60060 6E67 6Ú8A 12AX40T8 

461.8 60V6 60 B5 6U9 12AX7R 

4EH7 6AX4GTB 6GJ7 6X9 15C5'á5 

4EJ7 6BA6 6065 6Y9 16AEB 

4GK5 6BL8 60 66 8805 19AL4 

...AND ON AND ON. FOR THE COMPLETE LIST, WRITE 

AMPEREX ELECTRONIC CORPORATION, HICKSVILLE, LI., NEWYORK 11802. 
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LOOK! 
A New Electronics Slide Rule 

with Instruction Course 
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This amazing new "computer in a case" will save you time 
the very first day. CIE's patented, all -metal 10" electronics 

slide rule was designed specifically for electronic engineers, 
technicians, students, radio -TV servicemen and hobbyists. 
It features special scales for solving reactance, resonance, 
inductance and AC -DC circuitry problems ... an exclusive 

"fast- finder" decimal point locater ... widely -used formulas 
and conversion factors for instant reference. And there's 
all the standard scales you need to do multiplication, divi- 

sion, square roots, logs, etc. 
Best of all, the CIE Slide Rule comes complete with an 

Instruction Course of four AUTO-PROGRAMMED *lessons. It 
includes hundreds of illustrations, diagrams and practice 
problems. You'll learn ingenious short cuts...whip through 
exacting electronics problems quickly and accurately. This 
course alone is worth far more than the price of the 
entire package! 

Electronics Slide Rule, Instruction Course, and handsome, 
top -grain leather carrying case ... a $50 value for less than 
$20. Send coupon for FREE illustrated booklet and FREE 
heavy vinyl Pocket Electronics Data Guide. Cleveland 
Institute of Electronics, 1776 E. 17th St., Dept. RE -114, 
Cleveland, Ohio 44114. 

*TRADEMARK 

GET BOTH FREE! 

Send coupon 
today --+ 

electronics 

Eleetroulos and 
Your Slide Rule I 

Part I 

Cleveland Institute 
of Electronics 

1776 E. 17th St., Dept,RE -114, Cleveland, Ohio 44114 

Please send FREE Illustrated Booklet describing your Electronics Slide Rule and 
Instruction Course. 
SPECIAL BONUS! Mail coupon promptly ... get FREE Pocket Electronics Data 
Guide too! 

Name 
(PLEASE PRINT) 

Address 

City State Zip 
A leader in Electronics Training ... since 1934. 

Circle 2 on reader's service card 
SEPTEMBER, 1965 1 

County 
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Radio - Electronics 

12 
106 

81 

SEPTEMBER 1965 VOL. XXXVI No. 9 

Over 55 Years of Electronic Publishing 

EDITORIAL 
33 The End of the Service Technician? Fred Shunaman 

TELEVISION 
45 TV Tuner Troubles Jack Darr 

Don't automatically send a tuner out for repairs. See what you can do 

RADIO 
40 Diode RF Switches Irving Math 

They can eliminate contact problems and long rf leads 

41 What's Your Modulation %? Fred Blechman 
CB -er or horn-you ought to know. Simple scope check may solve some puzzles 

TEST INSTRUMENTS 
37 Easy Alignment with the Semi -Sweeper Donald L. Stoner 

Ultra -simple sweep generator makes perfect rf /i.f. curves a cinch 

59 New Concept in Color Bar Generators Walter Cerveny 
Amphenol "Color Commander" features several unique 
patterns to simplify color setup 

61 Equipment Report: Mercury Model 1400 In- Circuit Capacitor Tester 

AUDIO -HIGH FIDELITY -STEREO 
34 Tape Players For Your Car. Fred Blechman 

Roundup of the latest auto electronics fad: stereo tape players 

48 40 Watts in 40 Ounces- Building the Two -State Amplifier .Norman Crowhurst 
Concluding article covers construction and testing 

Equipment Report: Euphonies "Miniconic" Semiconductor Stereo Pickup 61 

GENERAL 
22 Service Clinic Jack Darr 

"Do Not Measure!" (Why Not ?) 

COVER STORY 42 The Proton Magnetometer: New Tool for Archeologists 
and Treasure- Hunters E. H. Marriner 

Finds gold, oil and ancient garbage with equal ease 

44 Who Invented It? Robert G. Middleton 
Credit may not always go where it ought to 

CAREER SERIES 53 The Engineers' Right -Hand Men Eric Leslie 
The technician at work in industry 

54 A Reliable Transistor Tachometer Stephen Gross 
3- transistor device works on any engine -any number 
of cylinders, 2- or 4- stroke 

61 What's Your EQ? 

ELECTRONICS 
39 Foolproofing the Transistor Duo Rufus P. Turner 

56 What's A Delay Line? Arthur S. Kramer 
4nd what's more, why would you want to delay a signal? 

THE DE 
Correspondence 
New Books 
New Literature 

PARTM E NTS 
75 New Products 
71 New Semiconductors & Tubes 

4 News Briefs 

72 Reader's Service Page 

95 Noteworthy Circuits 
86 Technotes 
90 Try This One 

101 50 Years Ago 

ON THE COVER: Color original courtesy Scripps Institute of Oceanography. 
Section in yellow rectangle is artist's conception of underground area with 
anomaly (ashes of old firepit). 

magnetic 

)11 

Member, 
Institute of High Fidelity 

Radio -Electronics 
Is Indexed In 

Applied Science 
8 Technology lodes 

(Formerly 
Industrial Arts Indexl. 

HUGO GERNSBACK, editor -in -chie/ and publisher. M. HARVEY GERNSBACK, editor. Fred Shunaman, managing editor. Robert F. Scott, W2PWG, 

technical editor. Peter E. Sutheim, associate editor. Jack Darr, service editor. I. Queen, editorial associate. John J. Lamson, 
eastern sales manager. Wm. Lyon McLaughlin, technical illustration director. 
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Choose Your Tailor -Made 
Course in N.T. S."PROJECT 
METHOD" ELECTRONICS! 
Now! N.T.S. - one of America's oldest leading home -study and resident 
technical schools - offers you GREATER CAREER OPPORTUNITIES 
IN ELECTRONICS. N.T.S. "Project Method" home training lessons 
are shop- tested in the Resident School in Los Angeles. You 
work on practical job projects, learn to use shop 
manuals and schematics. Your N.T.S. training is 
individual. You proceed at your own pace. The Schools' ,r$ 
practical methods, plus more than 60 years of experience, 
have helped thousands of students all over the world to 
successful careers. Prepare now for a secure future in one of 8 
N.T.S. Electronics Courses designed to fit your own particular needs. 

Work 
on the 

electronic 
"brains "of 

industry - 
computers, data 

processing and 
other automation 

equipment. Become 
a TV -Radio Technician, 

an electronics field engineer, 
succeed in your own business. 

CHOOSE YOUR FIELD-INSURE YOUR FUTURE! 

1 
ELECTRONICS -TV- RADIO -SERVICING & COMMU- 
NICATIONS A basic course thoroughly covering 
fundamentals of electronics, radio, TV servicing 
and communications. 

2 
MASTER COURSE IN ELECTRONICS -TV- RADIO, 
PLUS ADVANCED TV & INDUSTRIAL ELECTRON- 
ICS This course covers everything included in 
Course No. 1 plus Automation and every phase of 
the Electronics industry. 

3 
FCC LICENSE Preparation for this government 
license essential for interesting jobs in radar, 
radio, television, communications, guided missiles, 
many others. Upon completion of this course, if 
you do not pass the FCC exam for a 1st Class 
Commercial Radiotelephone License your tuition 
will be refunded. 

A RADIO SERVICING (AM - FM- Transistors) Train for 
if radio sales and service with dealer or distributor. 

5 
TELEVISION SERVICING ( Including Color) Covers 
installation, adjustment, repair and servicing of 
black and white and color television ... prepares 
you for your own sales and service business. 

STEREO, HI -Fl AND SOUND SYSTEMS A grow- l/ ing field. Prepares you to build, install and service 
modern sound equipment for home or industry. 

tBASIC ELECTRONICS Gives you the fundamen- 
tats you must know to build on for a future 
Electronics career. Also offers an excellent back- 
ground for Salesmen, Purchasing Agents, and 
others in Electronics. 

8 
ELECTRONICS MATH Simple, easy -to- follow in- 
structions in the specialized math you need in 
many electronics jobs. 

Most courses include Equipment Kits. THERE ARE NO KIT DEPOSITS. 
Everything included in 

your low tuition. 

CLASSROOM TRAINING AT 
LOS ANGELES 
You can take classroom training in our 
famous Resident School at Los Angeles 
in Sunny Southern California. N.T.S. is 
the oldest and largest school of its 
kind. Associate in Science Degree also 
offered in our Resident Program. Check 
Resident School box in coupon for full 
details. 

HIGH SCHOOL AT HOME 
Learn easily. New modern method. Na- 
tional also offers accredited high school 
programs for men and women. Take 
only subjects you need. Study at your 
own pace. Latest approved textbooks - 
yours to keep -everything included at 
one low tuition. Check High School box 
in coupon for information. 

MAIL COUPON TODAY 
FOR FREE BOOK AND 
SAMPLE LESSON In Field of Your Choice. 
You enroll by Mail - and Save Money. No Salesmen: This 
means lower tuition for you. Accredited Member N.H.S.C. 

,r r r 
rf 

rJ kL utiüìúi 

NATIONAL SCHOOLS 
o o WORLDWIDE TRAINING SINCE 1905 

4000 S. Figueroa St., Los Angeles, California 90037 

Circle 3 on 

NATIONAL CAPS"'.. SCHOOLS (, 
4000 S. Figueroa St., Los Angeles, California 90037 

Please Rush FREE Electronics "Opportunity Book" 
and actual sample lesson on course checked below:, 

Electronics -TV -Radio Servicing & Communications 1 ' E] Master Course in Electronics -TV -RADIO 
Advanced TV & Industrial Electronics 

I FCC License 
Radio Servicing (AM -FM- Transistors) 
Television Servicing (Including Color) 1 Stereo, Hi -Fi and Sound Systems 

1 Basic Electronics Electronics Math 

Dept. 
206 -95 

1 Name Age 

I Address 

City State Zip 
1 Check here if interested ONLY in Classroom 

Training at L.A. 
/-I Check here for High School Department Catalog ` only. 

reader's service card 

1 

1 

1 

RADIO -ELECTRONICS, September 1965, Volume XXXVI, No. 9. Published Monthly at Ferry Street, Concord, N.H. 03302. Second -class postage paid at Concord. N.H. 
SUBSCRIPTION RATES: U. S. and possessions, Canada; $5 for 1. $9 for 2, $12 for 3 years. Pan -American countries: $6 for 1, $11 for 2, $15 for 3 years. Other 
countries: $6.50 for 1, $12 for 2, $16.50 for 3 years. Single copies: 50e. C 1965, by Gernsback Publications, Inc. All rights reserved. 
POSTMASTERS: Send Form 3579 to 154 W. 14th St., New York 10011. 
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NEWS BRIEFS 
TV PRODUCTION TO DOUBLE 

IN TWO YEARS, SAYS RCA 

The Radio Corporation of Amer- 
ica announced an expansion program 
that will double its color TV set pro- 
duction capacity within 2 years, and 
will double color tube output within 
3 years. This expansion is "in response 
to the explosive increase in consumer 
demand, which has made color televi- 
sion the fastest -growing industry in the 
world," according to W. Walter Watts, 
RCA group executive vice president. 
A total of $36.4 million will be spent 
to expand color tube production, and 
$13.3 million to increase color receiv- 
er facilities. More than 2.3 million 
color sets will be sold in 1965, Mr. 
Watts believes, and this number, he 
predicted, will increase to well over 5 

million sets by 1970. At least 25% of 
all TV sets sold this year will be color 
units. 

ASTRONAUTS PLAN 

COMMUNICATION TO EARTH 

WITH LASER BEAM 

Maj. Frank Borman and Lieut. 
Commdr. James A. Lovell, Jr. will try 
to talk to earth over a laser beam dur- 
ing their planned orbit next year, they 
report. The laser experiment was orig- 
inally set for much later in the Gemini 
project. It will be one of about 20 ex- 
periments that the astronauts will 
carry out, Commander Lovell stated. 
The laser transmitter is expected to be 
able to put out 10 watts. 

SOLID -STATE HORN TWEETER 

ANNOUNCED BY MOTOROLA 

A new solid -state exponential 
horn tweeter, with a response from 
4,000 to 15,000 cycles, has been an- 
nounced by Motorola. It operates by 

the expansion and contraction of semi- 
conductor material, according to Tele- 
vision Digest. A zirconate titanate tube 
is partially surrounded with metal, but 
insulated from it. The tube and the 
surrounding metal are connected to 
opposite ends of the secondary of an 
output transformer (a stepup trans- 
former for this type of circuitry). A 
diaphragm, attached to the end of the 
zirconate tube, vibrates in accordance 
with the signal across the secondary of 
the transformer. 

BOYCOTT CAMPAIGN ENCOURAGES 

GOOD TASTE IN COMMERCIALS 

A campaign, started by O. A. 
Kemper of East Orange, N. J., is rap- 
idly gaining supporters in "chain- letter 
fashion," claims its founder. It asks 
viewers to abstain for one month from 
buying the product advertised in any 
commercial which is too loud, contains 
singing, exceeds 30 seconds, or is used 
for over one month. Kemper claims 
that 409,900 households were partici- 
pating as of the middle of June. 

RADIO- FREQUENCY INTERFERENCE 

INJURES SPACE VEHICLES 

Radio -frequency interference at 
altitudes where it could affect orbiting 
satellites and other space vehicles is 

increasing at an alarming rate, accord- 
ing to Larue A. Hoffman of Aerospace 
Corp. (California). 

"There is already suspicion that a 
number of missiles and payloads may 
have been prematurely activated by 
RFI," Mr. Hoffman said. 

The most dangerous sources of 
RFI at orbital altitudes are high -power 
radars operating from 200 to 3,000 
mc. Less important, but still significant, 
are radar transmitters in the 3,000- to 
10,000 -mc range. Mr. Hoffman stated 

4 

The new Motorola 
solid -state tweeter. A 

rod of lead zirconate 
and lead titanate 
changes its length ac- 
cording to the applied 
voltage and thus vi- 
brates the diaphragm. 

that Aerospace Corp. has launched a 
program which includes both analyti- 
cal studies and experimental and ex- 
ploratory effort to obtain data on the 
more significant suspected sources of 
RiFI. The program would probably in- 
clude a low -cost spaceborne monitor- 
ing system. 

J. E. SMITH, NRI FOUNDER 

RI.CEIVES GODDARD AWARD 

Mr. J. E. Smith, founder of the 
National Radio Institute, America's 
largest and oldest radioTV electron- 
ic; home -study school, has been given 
the Robert H. Goddard Award for 
outstanding professional achievement. 

The award was made under the 
joint sponsorship of the Worcester 
(Mass.) Polytechnic Institute Alumni 
Association and College Board of 
Trustees. It is presented annually to 
one of the alumni, in memory of Pro - 
fessor Goddard, the "father of modern 
rocketry," one of the most outstand- 
ir.g graduates of Worcester Polytech- 
ni c. 

Mr. Smith graduated from 
Worcester Polytechnic Institute in 
1906 as an electrical engineer. In 1914 
he founded the National Radio Insti- 
tute, which has since enrolled over 
three -quarters of a million men 
throughout the world in its home -study 
programs. 

NEW VIDEO TAPE RECORDER 

FOR BLACK- AND -WHITE OR COLOR 

Ampex has demonstrated a line 
of video tape recorders operating at 
two speeds -9.6 and 4.8 inches per 
second. At the 9.6 ips speed it will re- 
cord an hour of television, both pic- 
ture and sound, on a single 2,900 -foot 
reel of 1 -inch video tape. At 4.8 ips, 
2 hours of TV can be recorded. The 
tape is a high- quality video type espe- 
cially designed by Ampex for the new 
unit. Cost per reel is $64.95. Smaller 
reels will also be marketed at $39.95. 

"Tape costs at the higher stand- 
ard are approximately half that of an 
equivalent amount of processed 8 -mm 
color -sound movie film," William A. 
Roberts, Ampex president, pointed 
out. "At the lower speed, the cost ad- 
vantage is even more dramatic." 

Frequency response extends to 
3.2 megacycles at 9.6 ips, and to more 
than 2 mc at 4.8 ips. 

The recorder will play back 
black- and -white television programs 
through nearly any home television re- 

RADIO- ELECTRONICS 

e, 
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5,000 FIRMS 
HAVE 

EMPLOYED 
DEVRY TECH 

ELECTRONICS 
GRADUATES... 

There Must be a Reason! 

Savething new! \ 
LEAF N AUTOMOTIVE \- 
and Maintenance 
ELECTRICITY AT HOME! 
Here's another great opportunity for the man 
who wa its his owr business or a bigger pay 
chef k with a b, ightar future. It is a NEW DeVry 
program that gives roil the advantage of earning 
whilo you learn. 

Prepa a in spare time at home for profitable 
jobs wlich can tike you all the way from 
trouble -: hooting on the electrical systems of 
autcmotiles, marin engines, trucks, tractors 
and othl r gasoline er gines, to the general main - 
tenxice of electrical equipment in the home or 
in li;ht ndustry. 

DeVry s new program "brings the classroom 
to tour home" through the magic of AUDIO - 
VISI AL AIDS: Lectires recorded by DeVry in- 
stru:tor_ combined with colorful 8 x 10" trans- 
parencies to make earning easier. You get the 
advantafes of "prag-ammed" learning through 
modern texts whict are also handy for future 

refe encx. To deve op practical skill, you get 
and keep valuable sip equipment and manuals. 
This in:ludes bull fing the brand -new DeVry 
Transistorized Autori dive Analyzer and the DeVry 
Silicon Battery Charger - ideal "tools" for 
earning :xtra money as you go. 

Tt is r ew program rovers the entire electrical 
systems in aut moot iles and other vehicles, in- 
dud ng transistorized ignition systems, alterna- 
tors an( regulators and other applications. In 
the nairtenance field. it covers lighting, electric 
motors, controls, wi -ing - even transistors. The 
graduate from this program can be either a 

specialist as a trout) eshooter on the electrical 
system of an autonabile, or handle electrical 
lighing, heating, alarm and control systems. It 
is ideal or "one man- maintenance departments. 

Check coupon at right and mail it today for 
FREE facts. 

Let Us Prepare You at Home or In 

One of Our Two Big Resident Schools 

for a Profitable Career in 

ELECTRONICS 
Across the continent, leading employers of personnel trained in elec- 
tronics tell us that DeVry training is "Tops." Get the full story of 
DeVry Tech and the advantages it offers, by filling in the coupon 
below. The two free booklets pictured below tell of many fine oppor- 
tunities for trained men in electronics: the great variety of jobs, from 
research, production, operation, mainter ante and servicing of elec- 
tronic equipment - to a neighborhood TV -radio sales and service 
business of your own. They'll tell you too, how DeVry has prepared 
men for good jobs with outstanding firms: on practical, "brass- tacks" 

"problems with actual electronic equipment. 
i Here's good news: you don't need advanced education or previous 
technical experience to get started. If you can follow simple directions, 
you should be able to prepare with DeVry's help for real money in a 

field that may offer the opportunity of your lifetime.. 

`Employment 
Service. DeVry Tech graduates, it 's no wonder our Em- 

With many employers s 

ployment Service can help our graduates get started in elect 
them toward promotions later. 

FREE. 
SEND COUPON, 

FOR BOOKLET 

ON ELECTRONIC 

AS A CAREER 

Eletttensa 
RACE TRAVEL 

ACC ìEDITED MEMBER OF NATIONAL HOME STUDY COUNCIL 

DeVry Technical Institute 
Chicago Toronto 

SEPTEMBER, 1965 

DeVRY TECHNICAL INSTITUTE 
4141 Belmont Ave., Chicago, III. 60641, Dept. RE -9 -V 

I AM INTERESTED IN ELECTRONICS. Please give me your two 
free booklets, "Pocket Guide to Real Earnings" and "Electronics in 
Space Travel "; also include details on how to prepare for a career 
in this field. The following oppo-tunity fields (check one or more) 
interest me: 

Space & Missile Electronics Communications 
Television & Radio Computers 
Microwaves Industrial Electronics 
Automation Electronics Broadcasting 
Radar Electronic Control 
I AM INTERESTED IN AUTOMOTIVE AND MAINTENANCE ELEC- 
TRICITY. Please supply further information. 

NAME AGE 

ADDRESS APT 

CITY STATE ZIP 
Check here if you are under 16 years of age. 

Canadian residents: Write DeVry Tech of Canada, Ltd., 
20954 970 Lawrence Avenue West, Toronto 19, Ontario 

Circ e 4 on reader's service car 
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COMPLETE TUNER 

OVERHAUL 

ALL MAKES ONE PRICE 

ALL LABOR 
AND PARTS 
(EXCEPT TUBES 
& TI-RANSISTORS) 

VHF UHF 

COLOR 

TUNERS 
TRANSISTOR 

Guaranteed Color Alignment -No Addit. Charge 

Simply send us the defective tuner complete; include 
tubes, shield cover and any damaged parts with model 
number and complaint. Your tuner will be expertly 
overhauled and returned promptly, performance re- 
stored, aligned to original standards and warranted 
for 90 days. 

UV combination tuner must be single chassis type; 
dismantle tandem UHF and VHF tuners and send in 
the defective unit only. 

Exact Replacements are available for tuners unfit for 
overhaul. As low as ;12.95 exchange. (Replacements 
are new or rebuilt.) 

0 Iuner Overhaulin,' 

CASTLE 
TV TUNER SERVICE, INC. 
MAIN PLANE 5715 N. Western Ave., Chicago 45, Illinois 

EAST: 41 96 Vernon Bbd., Long Island City I, N.Y. 
CANADA: 136 Main Street, Toronto 13, Ontario, 

'Major Parts are acditional in Canada 

NEWS BRIEFS continued 

The new Ampex home video tape recorder. 

ceiver, either color or black -and- 
white, by adding special extension 
components at an estimated cost of 
about $25. No internal modification 
of the receiver circuitry is necessary. 
Home recorders are interchangeable. 
The tapes made on one machine may 
be played back on any other. 

Price of a one -speed machine is 
listed $1,095. For the two -speed type, 
$1,295. Four furniture console sys- 
tems run from $1,795 to $2,495, de- 
pending on choice of one- or two - 
speed recorders and color or black - 
and -white receivers. A line of televi- 
sion cameras and other accessories will 
be offered with the equipment. 

TOM JASKI DEAD 

Thomas Jaski, prolific RADIO - 
ELECTRONICS author, died suddenly 
July 4, some weeks after an automobile 
accident, from which he was making 
an excellent recovery. 

RADIO- ELECTRONICS is published by 
Gernsback Publications, Inc., 
Chairman of the Board: Hugo Gernsback, 
President: M. Harvey Gernsback, 
Vice President -Secretary: G. Aliquo, 
Vice President- Treasurer: Charles A. Raible. 

Editorial, Advertising, Subscription and 
Executive offices: 154 West 14th Street, New 
York 10011. 

Subscribers: When requesting change of ad- 
dress please furnish an address label from a 

recent issue. Allow one month for change of 
address. 

ADVERTISING REPRESENTATIVES: East: 
John J. Lamson, Eastern Sales Manager, 
RADIO -ELECTRONICS, 154 West 14th Street, 
New York 10011, 212 AL5.7755; Midwest: P. H. 

Dempers Co., 740 North Rush Street, Chicago, 
Illinois 60611, 312 MI 2.4245; Southeast: Neff 
Assoc., 15 Castle Harbor Isle, Ft. Lauderdale, 
Fla. 33308, 305 LO 6 -5656; J. Sidney Crane, 
Assoc., 22 8 St., N. E., Atlanta, Ga. 30309, 
404 TR 2-6720; Texas /Arkansas: Media Repre- 
sentatives, Inc., 2600 Douglas Avenue, Irving 
Texas 57060, 214 BL 5 -6573; West Coast /Okla- 
homa: Husted- Coughlin, Inc., 1830 W. 8th 
Street, Los Angeles, Calif. 90057, 213 389- 

3132; Husted -Coughlin, Inc., 444 Market Street, 
San Francisco, Calif. 94111, 415 GA 1 -0151; 
United Kingdom: Publishing & Distributing 
Co., Ltd., Mitre House, 177 Regent St., London 
W.1, England. 

f Circle 6 on reader's service card 

Between September 1955 and 
August 1965, Mr. Jaski contributed 60 
articles to this magazine. He was also 
the author of two books published by 
the Gernsback Library, Industrial 
Electronics Made Easy, and How to 
Get the Most out of Your VOM. 

Besides being a licensed profes- 
sional engineer in the State of Cali- 
fornia, he had recently acquired the 
degree of Master of Science in psychol- 
ogy, and was working in the field of 
programed instruction. It was on this 
subject that he wrote the editorial in 
last month's issue. 

MARTIAN IONOSPHERE WEAK, 

MARINER OBSERVATIONS FIND 

The ionosphere on Mars is very 
much less dense than had been expect- 
ed before Mariner sent back informa- 
tion last July, scientists report. This 
might make it impossible to communi- 
cate from one point on the planet to 
another on the opposite side as is pos- 
sible on Earth. In addition, the layer 
is only half as high as had been sup- 
posed. 

WASTELAND IN MONTE CARLO 

UNESCO reports that the tiny 
country of Monaco has the highest 
concentration of TV receivers in the 
world, more than 52 sets per hundred 
persons, compared to 33 sets per per- 
son in the USA. (But the United States 
has 100 radio sets per 100 people.) 
Japan is number two, after the U.S., 
in numbers of TV sets (US 60 million, 
Japan 13 million). 

MARINER -EARTH TRANSMISSIONS 

USE DIGITAL TELEVISION 

Television pictures of Mars sent to 
Earth by Mariner IV were made possi- 
ble by a digital system of television, in 
which the varying intensities of light 
and darkness along a scanned line 
were represented by a series of num- 
bers, rather than by continuously va- 
rying signal strength as in ordinary 
television. (Ordinary television trans- 
mission would be known as an analog 
system in the language of computers.) 

The principal purpose of the dig- 
ital technique was to allow exact re- 
construction of the image even when 
the signal was almost drowned in noise. 

Each picture was broken down in- 
to 200 lines. Each of these lines was 
separated into 200 components, or 
dots. A signal value was given to each 
dot, ranging from zero for pure white 
to 63 for pure black. These digits were 
transmitted in a six-bit code -six im- 
pulses or spaces (no impulse) per 
number. Thus, the receiver on earth 
could allot the right light intensity to 
any element of the picture, as long as 
the signal was good enough to make it 
possible to distinguish between a sig- 
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nal and the absence of a signal. Varia- 
tions in propagation conditions, or 
noises other than those strong enough 
to blot out the signal entirely, would 
have no effect -the original signal 
could be amplified, or reconstructed, 
to give exactly the signal that started 
from Mars. 

The pictures were taken with a 
single exposure on a 1 -inch vidicon 
tube and exposed to the light of Mars 
for .08 to 0.2 second, depending on 
the variable light. The light was then 
shut off while the picture was read out 
onto the tape in 24 seconds. Then an- 
other 24- second period elapsed to pre- 
pare the vidicon for the next picture. 
The playback was very much longer. 
It required 1,284 seconds to play back 
1 second of recorded data. 

CALENDAR OF EVENTS 

6th International Conference on Medical Elec- 
tronics & Biological Engineering, Aug. 23 -27; 
Tokyo, Japan 
20th National Meeting, Association for Corn- 

` puting Machinery, Aug. 24 -26; Sheraton - 
Cleveland Hotel, Cleveland, Ohio 
Wescon (Western Electronics Show & Conven- 
tion), Aug. 24 -27; Cow Palace, San Francisco, 
Calif. 
1965 International Antenna & Propagation 
Symposium, Aug. 30 -Sept. 1; Sheraton Park 
Hotel, Washington, D. C. 

Salon International de Radio et de la Tele- 
vision, Sept. 9 -19; Hall Monumental du Parc 
des Expositions a la Porte de Versailles, Paris, 
France 
International Conference on Thermionic Elec- 
trical Power Generation, Sept. 20-24; IEE, 
Savoy Place, London, England 
New York High Fidelity Music Show, Sept. 29- 
Oct. 3; New York Trade Show Building, New 
York, N. Y. 
Second International Exhibition of Industrial 
Electronics, Sept. 7 -11; Swiss Industries Fair, 
Basel, Switzerland 
1965 Fall URSI Meeting (US National Commit- 
tee of the International Scientific Radio Union, 
URSI), Oct. 4 -6; Dartmouth College, Hanover, 
N. H. 
1965 Canadian Electronics Conference, Oct. 4- 
6; Automotive Bldg., Toronto, Ont. 
17 Annual Audio Engineering Society Conven- 
tion, Oct. 11 -15; Barbizon Plaza Hotel, New 
York, N. Y. 

FCC RAPS LOUD COMMERCIALS 

Objectionably loud commercials 
are contrary to the public interest, the 
FCC declared in a statement of policy 
issued July 12. The FCC also singled 
out commercials that, in addition to 
being loud, are delivered in a "rapid 
and strident manner," as well as corn - 
mercials well above the volume level 
of the programs they interrupt. 

Answering the objection of many 
broadcasters and TV advertisers that 
subjective factors play a great part 
and that what sounds loud to one may 
not to another, the FCC points out 
that matters have reached a point 
where "the complaints obviously can- 
not be dismissed on the ground that 
`commercials aren't really loud -they 
just sound loud'." 

Broadcasters have been instructed 
to take appropriate measures to elimi- 
nate the nuisance. END 

IF THE RCA MARK VIII C -B TRANSCEIVER 

IS SO GREAT AT91495*... 

':. QFtYn 

9 crystal -controlled transmit and 
receive channels 

Tunable receiver for reception of 
23 C -B channels; dial marked in both 
channel numbers and frequency 

Exceptionally good voice reproduction 

Highly selective superheterodyne 
receiver with one rf and two if 
amplifier stages 

Electronic switching -no relay noise 
or chatter 

Illuminated "working channel" feature 
Light and compact -only 31/2 inches 

high, weighs only 8 pounds with mike; 
fits easily under the dashboard of even a 
compact car 

Improved Automatic Noise Limiter 
to reduce effects of ignition and similar 
interference 

...HOW COME THE NEW MARK NINE IS 

WORTH $2000* MORE? 

It has all the Mark VIII features - 
PLUS these additional features... 

Combination "S" Meter and Relative 
RF Output Meter. "S" Meter indicates the 
relative strength of incoming signal in 
"S" units. RF Output Meter (EO) 
indicates relative strength of the signal 
being transmitted. 

Spotting Switch. Permits precise manual 
tuning of receiver without use of receiver 
crystals. Receiver can be tuned 
(or "spotted ") quickly to any incoming 
channel for which you have a transmit 
crystal. This means, when you 
buy crystals for extra channels, 

Optional distributor 
resale price. 

you can (if you wish) omit the RECEIVE 
crystals and buy only TRANSMIT crystals. 
This feature alone pays the price difference 
if you use a number of channels. 

External Speaker Jack. Lets you connect 
an external speaker to the set, so incoming 
calls can be heard in remote locations. 
GET THE FACTS. Write for free 
descriptive folder on either the Mark VIII 
or Mark Nine to: Commercial Engineering, 
Department I39R, RCA Electronic 
Components and Devices, Harrison, N.J. 

AVAILABLE THROUGH YOUR AUTHORIZED RCA 

C -B RADIO DISTRIBUTOR 

The Most Trusted Name in Electronics 

Circle 7 on reader's service card 
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You get more 
for your money 
from NRI- 
America's oldest and largest Electronic, 
Radio-TV home -study school 

Compare if you like. You'll find -as have so 
many thousands of others -that NRI training 
can't be beat. From the delivery of your first les- 
sons in the remarkable, new Achievement Kit we 
send you, to "bite size," easily -read texts and 
carefully designed training equipment ... NRI 
gives you more value. 

Shown below is a dramatic, pictorial example of 
all of the training materials included in just one 
NRI Course. Everything you see pictured below is 
included in low-cost NRI training. Other major 
NRI courses are equally complete. Text for text, 
kit for kit, dollar for dollar -your best home- 
study buy is NRI. 

8 RADIO -ELECTRONICS 
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GET A FASTER START WITH NRI'S 

NEW EXCLUSIVE ACHIEVEMENT KIT 

The day we receive your enrollment application we 

mail out your Achievement Kit. It contains everything 
you need to make an easy, fast start in the Electronics 
training of your choice. This attractive, new starter kit 
is an outstanding, logical way to introduce you to home - 
study as NRI teaches it ... an unparalleled example 
of the value of NRI training ... training that is backed 
up by a dedicated staff and the personal attention you 

should expect of a home -study school. It is your first 
of a number of special training aids carefully devel- 
oped by the NRI laboratories to make your adventure 
into Electronics absorbing, meaningful. What's in the 
Achievement Kit? Your first group of lesson texts; a 

rich vinyl desk folder to hold your study material; the 
industry's most complete Radio -TV Electronics Dic- 

tionary; valuable reference texts; lesson answer sheets; 
pre- addressed envelopes; pencils; pen; engi- 
neer's ruler -even postage. No other school 
has anything like the NRI Achievement Kit. 

OUR 50th YEAR OF LEADERSHIP 

LEARNING BECOMES AN ABSORBING 

ADVENTURE WITH NRI TRAINING KITS 

Electronics comes alive with NRI training kits. What 
better way to learn than by doing it? That's why NRI 
pioneered and perfected the "home lab" technique of 
learning at home in your spare time. You get your 
hands on actual parts and use them to build, experi- 
ment, explore, discover. NRI invites comparison with 
training equipment offéred by any other school. Begin 
NOW this exciting program of practical learning. It's 
the best way to understand the skills of the finest 
technicians -and make their techniques your own. 
Whatever your reason for wanting to increase your 
knowledge of Electronics ... whatever your field of 
interest ... whatever your education ... there's an 
NRI instruction plan to fit your needs, at low tuition 
rates to fit your budget. Get all the facts about NRI 

training plans, NRI training equipment. Fill in and 
mail the attached postage -free card today. 
No salesman will call. NATIONAL RADIO 
INSTITUTE, Washington, D.C. 20016. 

IN ELECTRONICS TRAINING 

This is an example of material included in just one NRI course. Other courses are equally com- 

plete. But NRI training is more than kits and "bite- size" texts. It's also personal services which 

have made NRI a 50 year leader in the home -study field. Mail the postage -free card today. 
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Imagine -just 6 Sonotone% crystal cartridges replace 146 models. In micromínia 
tu-es, the Sono:one Micro - Ceramics series updates to 1965 performance almost 
any Dhonograph using a ceramic cartridge produced within the past 20 years. 
Replacements in transistor phonographs? The "24T" "271" and "35T" Micro - 
Ceramics are the answer. For the world's "safest cartridge," try the "21TR" with 
its fully retractable, hinged mounting bracket, bottoming button and Sono -Flex® 
stylus. Replacements in the top -end hi -fi models? The audiophile- accepted Sonotone 
"9T"' series is your best bet. And from the standpoint of customer satisfaction, only 
Sonotone cartridges are equipped with the virtually indestructible Sono -Flex stylus. 
Now the clincher: Sonotone cartridges are direct replacements in more than 15 
million phonographs in which they are original equipment. 
These are just a few of the reasons you need stock fewer Sonotone cartridges than 
other brands -and still have the right replacement for just about every phonograph 
that comes into your shop. For comprehensive cartridge replacement guide, write: 

SONOTONE 
auolo products 

Sonotone Corp.. Electronic Applications Div., Elms .o d, N. Y. 

Export: Singer Prods. Co.. Inc., N.Y.C., Cable: EXRWNIS, N.Y. 
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TAKES MORE THAN A GIMMICK 
TO GET ALL THE TV CHANNELS 

Dear Editor: 
Without in any way depreciating 

the very interesting article by L. W. 
Reinken, "Get All the TV Channels" 
(May R -E), I believe he missed one 
important "gimmick." 

The most crucial gimmick for ad- 
justment on production tuners is "spik- 
ing": precise -tuning coils by moving a 
turn, or part of a turn. A "spiking 
slack" is usually allowed for in produc- 
tion of these coils. 

The tool used is a Bakelite or poly- 
styrene rod shaped for the job -hence 
the name "spike" and "spiking ". 

I believe Mr. Reinken will agree 
that neither gimmick nor spiking alone 
is a panacea. Both together, judiciously 
applied, make an unbeatable combina- 
tion. 

Using a gimmick means adding 
something -a twisted pair of wires and 
sometimes a capacitor -and soldering 
and twist -and -cut. Spiking requires only 
low -loss cement to seal the winding aft- 
er adjustment. 

One last point: with either ap- 
proach, the coil never looks quite neat, 
and there is always the temptation, for 
a novice, to clean it up. A young friend, 
an engineering junior working with 
me, very proudly showed me two tuners 
that he had "de- messed" after I had 
painstakingly spiked them the previ- 
ous evening. So, I counted ten, and 

Meyer evaluates . 

TRANSISTOR OUTPUT CIRCUITS 
Daniel E. Meyer, well known to RADIO - 
ELECTRONICS readers as the designer of 
several outstanding transistor amplifier 
and preamp construction projects, de- 
scribes a variety of transistor output 
circuits, exploring their merits and draw- 
backs. Now that things have settled a bit, 
most manufacturers stick with two or 
three tried -and -true circuits. 

Coming in . . . October 
RADIO- ELECTRONICS 

RADIO -ELECTRONICS 
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p- a- t- i- e- n -t -1 -y explained to him the 
facts of life about spiking. 

The moral: no matter how messy 
a coil looks, if its windings are sealed, 
don't touch unless you know what you 
are doing. 

A. D. EMURIAN 
Westwood, N. J. 

SERVICERS GET LOUSY DEAL 

ON LONG WARRANTIES 

Dear Editor: 
A letter appeared in the corre- 

spondence column of your June, 1965 
issue, by Mr. Kenneth Conley, opposing 
Frank Moch's critical appraisal of TV 
manufacturers' extended warranties. 

I feel that Mr. Conley has misun- 
derstood Mr. Moch's motives and does 
not understand the problems in retail 
TV sales and service. 

If manufacturers want to place 5- 
year warranties on their products, then 
they should up -grade the quality of 
those products to make such a warranty 
practical. 

A dealer cannot service a TV set 
over a long period of time, free of 
charge, without some help from the 
factory. Some manufacturers seem to 
want the authoritity to extend long war- 
ranties, without shouldering the respon- 
sibility of executing these warranties. 
Instead, this task is assigned to the deal- 
er, who has to carry on with very little 
help from the factory. 

This is the point that Mr. Moch is 
trying to get across. He is not dis- 
turbed because members of his profes- 
sion will lose opportunities to "gouge" 
customers. (You will find customer 
gougers and incompetent men in all 
professions. They receive much public- 
ity, although they are few in number.) 

As Mr. Conley is an electrical en- 
gineer, I am sure he understands the 
complexity of a TV set and has a nod- 
ding acquaintance with its service prob- 
lems. I sincerely hope he will come to a 
better understanding of the men who use 
their knowledge and skill to perform 
this work. 

ORIGEN DANIELS 
Radio & Television Service 

Niantic. Conn. 

SOME COMMON 
MISUNDERSTANDINGS ABOUT 
TRANSISTOR IGNITION 

Dear Editor: 
About Mr. James K. Hall Jr.'s dis- 

enchantment with transistor ignition 
systems (Correspondence, May): he 
notes the performance of the transistor 
ignition system as being nothing more 
than "satisfactory ". This points out a 
common problem, the Madison Avenue 

continued on page 16 
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Otto Werk 
sent in 

this 
Coupon 

LTV UNIVERSITY 
Desk J -59 

9500 West Reno, Oklahoma City, Okla. 

Send me the UNIVERSITY Hi -Fi Guide 

E Send me the MUSTANG STORY 

Name 

Address 

City State Zip Code 

Look what he got! 
Lots of help ... right from the 
horse's mouth, 'cause now 
University's got a Mustang! Plus a 
corral full of other speakers. 
University speaker guides showed 
him how to choose a speaker 
system, how to build a custom 
system with separate speakers - 
and much more! Send for these 
guides right away. You'll be an 
expert too. Just like a smart Dane 
named Otto. 

= UNIVERSITY 
Iov oe 

SPEAKERS /MICROPHONES uncÿuMCO.voucer. MC. 

9500 W. Reno, P. O. Box 1056, Oklahoma City, Oklahoma 

9 
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FREE 

Your new 
copy is 
waiting 

For fun and pride in assembly, for long years of pleasure 
and performance, for new adventures in creative electronics 

mail the coupon below and get Conar's brand new catalog of quality 
do- it- yourself and assembled kits and equipment. Read about items 
from TV set kits to transistor radios ... from VTVM's to scopes . . . 
from tube testers to tools. And every item in the Conar catalog is backed 
by a no- nonsense, no- loopholes, money -back guarantee! See for yourself 
why Conar, a division of National 
Radio Institute, is just about the D 
fastest growing entry in the quality 
kit and equipment business. 

THIS COUPON NOWE1111111R1 
WilFIVISS 3939 Wisconsin Ave., Washington 16, D.C. acsc . Please send me your new catalog. 

Name 

Address 

City State Z -Code 
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HOW DID 
WINE GARD 

PUT 
FULL SIZE 

POWER IN A 
1/2 SIZE ALL -BAND 

(UHF - VHF -FM 
COLOR 

ANTENNA? 

WITH 

WINE GARD 
CHROMA-TEL 

the new 
super- compact high 

gain antenna 
designed specifically 

for all-band UHF-VHF 
Color Reception and FM 

A big disadvantage of most all -band (UHF, VHF, 
FM) antennas is that they are larger and heavier 
than necessary. This is because they are really VHF 
antennas with UHF antennas tacked on the front 
end. Chroma -Tel isn't. It's super- compact and the 

first integrated antenna designed specifically for 
all-band UHF -VHF color operation. 

How did we reduce the size so drastically without 
sacrificing performance? 

Two ways. First with our new Chroma -Lens 
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Director System. With this unique system, we are, 
for the first time, able to intermix both VHF and 
UHF directors on the same linear plane without 
any sacrifice of performance. 

Second, with Impedance Correlators. These are 
the special phasing wires that automatically step 
up the impedance of Chroma -Tel's 72 ohm driven 
elements to 300 ohms. The correlators make sure 
each element has an accurate 300 ohm impedance 
at its given frequency. No other antennas with mul- 
tiple driven elements have this! They also allow us 
to place the elements only 5%" apart instead of 
10" to 14" apart as on other all -band antennas, 
reducing antenna length by one -half. 

With the new Winegard Chroma -Tel antenna, we 
have eliminated half the bulk, half the wind loading, 
half the storage space, half the 
truck space, and half the weight 
... yet still have the best work- 
ing, easiest installing UHF -VHF- 
FM antenna ever developed! 

You give your customers a 
neater installation that performs 
as well or better than any other 
all -band antenna on the market 
... and at a much lower price. 

Compare Performance. You can't 
find an all- channel UHF -VHF -FM antenna that will 
give you better results than Chroma -Tel. Look at 
the polar patterns. There are no side lobes with 
Chroma -Tel because the elements are straight... 
unlike V'd elements that offer an element surface 
sideways to the signal, Chroma -Tel's straight ele- 

Exclusive Winegard 
Impedance Correla- 
tors insure 300 ohm 
impedance on each 
element 

Compare Size and Price. We've illustrated the" 
super- compact Chroma -Tel CT -80 and a com- 
parable V type antenna. Note the difference in 
size, price and weight for equal or better per- 
formance. Because it's even much smaller than 
ordinary VHF antennas of comparable perform- 
ance, it is perfect for attic installations, too! 

i 
61 

Winegard Chroma -Tel V type (Approximate Figures) 
Boom Length: 60" 140" 
Total Weight: 5 lb., 1 oz. 10 lb., 3 oz. 
Carton Size: .97 cu. ft. (less than 1) 5.8 cu. ft. 
Number of 

Elements: 
List Price: 

17 12 

$27.50 $50.00 

14Ó 

y 

SEPTEMBER, 1965 

ments will not pick up ghosts from sides or back. 
Chroma -Tel's front -to -side ratio is practically in- 
finite -Chroma -Tel's exceptional front -to -back 
ratio is up to 30 db. 

Compare Construction. The Chroma -Tel is Winegard 
quality throughout ... from its sales- making corn- 
pact 4 -color box, to its weather resistant Gold Vinyl - 
ized Finish, to its first quality snap -lock hardware. 

For complete information on the exciting new 
Winegard Chroma -Tel All -Band Antenna, ask your 
distributor or write 
for Fact - Finder #242 
today. 

So compact it fits in the 
back seat of a car 

All Chroma -Tels include Winegard's 
model CS -283 UHF -VHF signal splitter. 
Splitter hangs conveniently behind TV 

set. Separates UHF and VHF signals 
coming from antenna to the two sets of 
terminals on your set. Its yours FREE 
when you buy Chroma -Tel. 

Model CT -90 $37.50 

Model CT -80 $27.50 Model CT -40 $17.50 

negand Co. 
Antenna Systems 

3000 Kirkwood Burlington, Iowa 
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TUNER REPAIRS 
Includes ALL parts (except tubes) ... 
ALL labor on ALL makes for com- 
plete overhaul. 

S 
J 

FAST, 24 -HOUR SERVICE 

with FULL YEAR WARRANTY 

Sarkes Tarzian, Inc., tamest manufacturer of 
TV and FM tuners, maintains two completely - 
equipped Service Centers, offering fast, de- 
pendable tuner repair service. Tarzian -made 
tuners received one day will be repaired and 
shipped out the next. More time may be re- 
quired on other makes. Every channel checked 
and realigned per manufacturer's specs. Tar- 
zian offers full, 12 -month guarantee against de- 
fective workmanship and parts failure due to 
normal usage. Cost, including all labor and 
parts (except tubes), is only $9.50 and $15 for 
UV combinations. No additional costs. No 
hidden charges. You pay shipping. Replace- 
ments at low cost are available on tuners beyond 
practical repair. 

Always send TV make, chassis and Model 
number with faulty tuner. Check with your local 
distributor for Sarkes Tarzian replacement 
tuners, parts, or repair service. Or, use the 
address nearest you for fast factory repair 
service. 

BARK ES TARZIAN, INC. 
TUNER SERVICE DIVISION 

Dept. 200 
537 South Walnut St.. 
Bloomington, Indiana 
Tel: 332 -6055 

16 

Dept. 200 
10654 Magnolia Blvd., 
North Hollywood, Calif. 
Tel: 769 -2720 

MANUFACTURERS OF TUNERS, SEMICONDUCTORS, 

AIR TRIMMERS, FM RADIOS, AM -FM RADIOS, 
AUDIO TAPE and BROADCAST EQUIPMENT 

CORRESPONDENCE continued 

selling approach, in which all is prom- 
ised but little is delivered. 

The main advantages of transistor 
ignition are neither an increase in gas 
mileage nor an increase in acceleration. 
The major advantages may be stated in 
brief as: Transistor ignition extends the 
time required between tuneups; it main- 
tains correct tuneup for a much longer 
time; it simplifies tuneup to a check of 
point gap spacing, sparkplug gap spac- 
ing, and timing; it extends greatly the 
life of breaker points; and it extends 
(less) the life of the sparkplugs. Adding 
these advantages, we find that the im- 
proved performance of a tuned -up en- 
gine over an extended time is the major 
advantage. Coupled with this improved 
performance is the reduction in the 
need for replacement parts. Both ad- 
vantages will then provide a long -time 
savings in costs. 

As to the difficulty with a defective 
system, as I have noted in my book on 
transistor ignition systems (scheduled 
to be published by John F. Rider Pub- 
lisher, Inc.), it would be prudent to 
keep the original system intact and have 
it wired as a standby so that it may 
quickly be substituted for the transistor 
system. This permits a quick check of 
the transistor system to determine if it 
is defective. It also permits the use of 
test instruments that will not work with 
transistor ignition systems. And most 
important, it permits operating the en- 
gine with the conventional ignition sys- 
tem should the transistor system be- 
come defective. 

MARVIN TEPPER 
Milton, Mass. 

BUT IF YOU WANT TO WORK 

AT BEING A FOOL . . . 

Dear Editor: 
In Peter Sutheim's interesting ar- 

ticle on "Output Protection for Transis- 
tor Amplifiers" (page 45, June issue), 
our simple protection system is de- 
scribed as "foolproof," a word that has 
a delightful ring to it in our ears. Fool- 
proof, he says, however, except when 
the transistors are already near maxi- 
mum temperature. Mr. Sutheim is 
quite right. If the junctions happen to be 
as hot as a three -dollar pistol (prices 
have gone up), a transistor or two will 
join its ancestors if you short the out- 
put. 

We'd like to complete the picture, 
however, for those few undiscriminating 
souls who don't subscribe to R -E and 
may have missed Pete's full report on 
the TR -2 in the May issue. The fact is 
that neither we nor Mr. Sutheim have 
found any way to get the transistors 
even perceptibly warm in actual service 
-so the user can actually short the out- 
put or overload the input (or both) all 

he likes, if that's how he gets his kicks, 
without even popping the circuit break- 
er. 

Both we and Mr. Sutheim (we 
learned by phone) have found a way to 
burn up transistors in the TR -2, if this 
happens to be your project for the 
month. First you run a steady tone from 
an audio generator through the ampli- 
fier for several minutes (you can't do 
this with program material), with the 
output set at 40 to 50 watts into a dum- 
my load. This is the only way to heat up 
the transistors. Short the output con- 
tinuously for at least 15 seconds, then 
give the one or two dead transistors a 
decent burial. 

RICHARD H. DORF 
President 

Schober Organ Corp. 
New York, N. Y. 

IN HARMONY ON ELECTRONIC MUSIC 

Dear Editor: 
Congratulations on your cover and 

article in the June 1965 issue. It is go- 
ing to help the cause of electronic music 
a great deal, because it proves that the 
field has reached a certain maturity, 
and that it is quite literally "in tune 
with our times." 

The only point I would like to see 
more thoroughly emphasized is that it 
is not absolutely necessary to have a 
million -dollar studio to enter the field 
of electronic music and begin compos- 
ing. My compositions are beginning to 
get attention even though they are corn - 
posed on homemade instruments and 
quite ordinary tape recorders. The field 
is so vast that anyone caring to explore 
it will have plenty of room. 

And this is a good opportunity to 
commend RADIO- ELECTRONICS for the 
enthusiastic backing you have given the 
cause of electronic music, in many 
phases, down through the years. 

IVOR DARREG 
END Los Angeles, Calif. 

You can obtain, free of 
charge, more information 
or literature about prod- 
ucts and services ad- 
vertised or editorially 
featured in RADIO -ELEC- 
TRONICS. Circle the ap- 
propriate numbers on the 
card facing Page 72- and 
mail the card to us today. 

RADIO -ELECTRONICS 
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with your purchase of a PHOTOFACT° Library - 
the supreme gift for your family... 

the famous 14- volume NEW STANDARD ENCYCLOPEDIA 

AN INVALUABLE 

TREASURY OF 

KNOWLEDGE FOR 

ALL THE FAMILY 

sells at retail for 

$14950 
now yours 

with the purchase 
of a Photofact 

Library consisting of 
225 Sets or more - 
Offer for limited time only -ACT NOW! 

THERE ARE 4 CONVENIENT WAYS 
TO SELECT YOUR PHOTOFACT LIBRARY 

1. Complete your present PHOTOFACT Library. 
2. Order a PHOTOFACT "Starter" Library -225 

Sets (Sets 451 -675 -coverage from 1959 to 
1964 -only $14.29 per month). 

3. Order by brand name and year -see the handy 
selection chart at your distributor. 

4. Order a complete PHOTOFACT Library -and 
the famous 14- Volume New Standard Ency- 
clopedia is yours FREE! 

1 0.10 --- 
4101.11, 

A HANDSOME, PRACTICAL 

HOME REFERENCE 

LIBRARY 

Get this wonderful bonus for your family -give 
your earning power a big boost with PHOTOFACT 

-the world's finest TV -radio service data 
Now, more than ever, it pays to own a PHOTOFACT Library - 
the time -saving, troubleshooting partner guaranteed to help you 
earn more daily. Now, you can start or complete your PHOTOFACT 
Library the special Easy -Buy way, and get absolutely FREE 
with your purchase, the famous 14- volume NEW STANDARD 
ENCYCLOPEDIA. It's a great reference library for all the family - 
complete, authoritative, indispensable. Retails for $149.50 - 
yours absolutely FREE with the purchase of a PHOTOFACT 
Library consisting of 225 Sets or more ! 

OWN A PHOTOFACT LIBRARY THE EASY -BUY WAY: 

Only $10 down 30 months to pay 
No interest or carrying charges Prepaid transportation 
Add -on privilege of a year's advance subscription to 
current Photofact data, on the same Easy -Buy 
contract 
Save 30¢ per Set -special $1.95 price applies on 
Easy -Buy (instead of regular $2.25 price) 

THERE'S NEVER BEEN A DEAL TO EQUAL THIS! 

ORDER YOUR PHOTOFACT LIBRARY NOW - 
AND GET YOUR FREE STANDARD ENCYCLOPEDIA 

See your Distributor for the full details of the PHOTOFACT- 
Encyclopedia Deal, or send coupon at right! Also ask 
about a Standing Order Subscription to current 
PHOTOFACT and Specialized Service Series (FREE File 
Cabinets available with Subscriptions). ACT NOW! 

SEE YOUR DISTRIBUTOR OR SEND COUPON TODAY 

SEPTEMBER, 1965 

HOWARD W. SAMS & CO., INC. 
I Howard W. Sams & Co., Inc., Dept. REF -9 

4300 W. 62nd St., Indianapolis, Ind. 46206 

Send full information on the PHOTOFACT Library - 
Encyclopedia Deal, and details of the Easy -Buy Plan 

My Distributor is 
Shop Name 

Att n 

Address 

LC ay - State lip 
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"Get more 
education 

or 
get out of 
electronics 

...that's my advice:' 

18 RADIO -ELECTRONICS 
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SEPTEMBER, 1965 

Ask any man who really knows the electronics industry. 
Opportunities are few for men without advanced technical 
education. If you stay on that level, you'll never make much 

money. And you'll be among the first to go in a layoff. 

But, if you supplement your experience with more education 
in electronics, you can become a specialist. You'll enjoy good 

income and excellent security. You won't have to worry about 
automation or advances in technology putting you out of a job. 

How can you get the additional education you must have to 
protect your future -and the future of those who depend on 

you? Going back to school isn't easy for a man with a job 
and family obligations. 

CREI Home Study Programs offer you a practical way to get 
more education without going back to school. You study at 

home, at your own pace, on your own schedule. And you study 
with the assurance that what you learn can be applied on the job 
immediately to make you worth more money to your employer. 

You're eligible for a CREI Program if you work in electronics 
and have a high school education. Our FREE book gives 
complete information. For your copy, airmail postpaid card 

or write: CREI, Dept. 1409C 3224 Sixteenth Street, N.W., 
Washington, D.C. 20010 

Founded 1927 

CREI 
Accredited Member 

of The National Home Study Council 

Circle 15 on reader's service card 
21 

www.americanradiohistory.com

www.americanradiohistory.com


SERVICE CLINIC 
"Do Not Measure!" (Why Not ?) 
FOR TOO MANY TV TECHNICIANS, THE 
points marked DO NOT MEASURE on a 
TV chassis are just like a wet -paint 
sign! We don't get off easy, though, if 
we disobey. It's easier to wipe paint off 
an inquiring fingertip than to send off 
a meter to be repaired. Cheaper, too. 

"But," someone says plaintively, 
"why not ?" Here's why not. The warn- 

By JACK DARR Service Editor 

ings are placed on these points because 
they carry not only high dc voltages, 
but very high pulse voltages! These can 
play whacky with the input circuits of 
our test equipment -the voltage dividers 
of vtvm's, vom's and the input blocking 
capacitors of scopes. 

It's not so much the breaking down 
of the resistors themselves, but the 
flashing over of selector- switch con- 
tacts, wafers, etc. You might have a 

large resistor in the circuit, enough to 
block the voltage, but mounted on a 
pair of switch contacts that are only 
about 50-75 thousandths of an inch 
apart! This is close enough to let an 
arc start, if you get a pulse of thousands 
of volts. 

Every so often, we get letters: 
"I measured the boost voltage like 
you said. Now my meter don't read 
right no more!" You know where he 
measured it-on the damper cathode! 
Pulse voltages there can go to 15,000 
volts or more! Fig. 1 shows what they 
look like. This pattern was made by 
holding the direct probe of a scope near 
the insulated damper cathode lead. The 
scope attenuator was set at about 100 
volts p -p per inch! This pattern reads 
about 300 volts p -p! 

22 

Perk it up with Perma -Power 
COLOR -BRITE 
Perma -Power does for color TV sets 
what we've done for millions of black and 
white CRT's: adds an extra year of useful 
picture tube life. 

When a color tube begins to fade, 
COLOR -BRITE instantly brings back the 
lost sharpness and detail. It provides 
increased filament voltage to boost the 
electron emission and return full contrast 
and color quality to the 3 gun color 
picture tube. 

COLOR -BRITE is automatic . . no 
switching or wiring. Just plug it in. Your 
delighted customers will brighten up as 
fast as their color sets! 
Model C -501, for round color tubes. 

List Price $9.75 
Model C -511, for rectangular color tubes. 

List Price $9.75 

COLOR -BRITE Is a Hue -Brite 
product from Perma -Power, 

famous In TV service for 
b & w Vu- Brites and Tu- Brites. 

TeAtti47 ORA/ COMPANY 
5740 N. TRIPP AVE., CHICAGO, ILLINOIS 60646 

PHONE (312) 539 -7171 

Circle 16 on reader's service card 

Fig. 1- Spikes this big, from holding probe 
near damper cathode! Think what would 
happen if you touched it! 

Horizontal pulses like these are 
found on the damper cathode, on the 
plate of the horizontal output tube, and 
on the by rectifier plate. Most of us know 
that, and stay away from them. But it's 
hard to remember that the innocent - 
looking plate of the vertical output tube 
can have pulses almost as high -high 
enough to cause meter damage too. 

So stay away from these places. 
Actually, you don't have to take read- 
ings here anyway. You can get the same 

This column is for your service 
problems -TV, radio, audio or general 
and industrial electronics. We answer 
all questions individually by mail, free 
of charge, and the more interesting 
ones will be printed here. 

If you're really stuck, write us. 
We'll do our best to help you. Don't 
forget to enclose a stamped, self -ad- 
dressed envelope. Write: Service Edi- 
tor, Radio -Electronics, 154 West 14th 
Street, New York 10011. 
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The new 
Amphenol 860 
Color Commander 
cuts alignment time 
in half! 

Ever finish a convergence job 
to find the raster off center. 
Lose convergence when you re- 
centered? Can't happen with the 
Amphenol Color Commander, bat- 
tery- powered, solid -state color gen- 
erator. A special, single- crossbar pattern 
consists of one horizontal and one vertical line, 
crossing just where the center of the raster, 
should be. No need to guess when centering the 
raster with this new pattern. 
See dots before your eyes when you want only 
one to start static convergence? The 860 gives 
you that single dot, right at center screen. You'll 
be switching back to this important dot during 
dynamic adjustment to make sure you haven't 
gone off the track. 
Even the old patterns offer something new. 
Line spacing in the cross -hatch pattern is rigidly 
maintained for the 4:3 aspect ratio. You can 
rely on it for linearity, height, and width adjust- 
ments. The pattern gives you finely etched line 
width at normal brightness levels. What good 
is perfect convergence at reduced brightness if 
you lose it when the set's readjusted for normal 
viewing? This special crosshatch also eliminates 
receiver fine -tuning error. Among the 860's 
nine (most generators have only 5 or 6) are: 
multiple -dot, single vertical line, single hori- 
zontal line, vertical lines only, and horizontal 
lines only. 
Finally, the Color Commander's unique color 
bar pattern (just three bars: R -Y, B -Y and 
-R- Y)simplify color adjustments. You can get 
a rapid, overall check of color circuits. Then 
adjust color demodulator phase or pre -set the 
hue control and check its operating range. In 
each step, you know precisely how the color 
bars should look and how they should change 
during adjustment. 

A new timing 
circuit elimin- 
ates instability 
and loss -of -sync 
problems. Silicon tran- 
sistors maintain built -in precision and stability 
indefinitely. RF output is on channel 3 or 4, 
switch selected. An attenuator simulates weak - 
signal conditions. It has gun killer circuit. Uses 
9 penlight cells. Weighs 31/2 lbs. in compact 
leatherette carrying case. $149.95. Optional AC 
power supply, $19.95. 
AMPHENOL CRT COMMANDER, MODEL 855. 
Solid- state. Checks all black- and -white or color 
CRT's with the same techniques used by tube 
manufacturers. Rejuvenates where others fail. 
Versatile 5- socket cable accommodates 7 dif- 
ferent sockets. With CRT chart, $89.95. 
See the new Color Commander test instruments 
at your Amphenol distributor. 

AmphEnot 
e 

DISTRIBUTOR DIVISION 
amphenol corporation 

2875 S. 25th Ave., Broadview, III. 60155 
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SERVICE CLINIC continued 

HORIZ OUTPUT 

6DQ6 -B 
DO NOT MEASURE 

FLYBACK 

120V 

1.2K 

50K 
IOW 

DO NOT MEASURE 

2250 

110 

2.2AtIw 

7 

1 

HV RECT 

IB3-GT, 
IG3-GT 

TO PIX TUBE ANODE 

5 I. 250V 

DO NOT MEASURE 

°. 6.50 
e. 6.20 

° 2.20 0033 

AJ 

Fig.2 

information in safer places. For ex- 
ample, read the boost voltage after it's 
been filtered a little. By the time it gets 
to the bottom terminal of the flyback, 
it's passed through some inductance, 
and there's a bypass capacitor, too; so 
the pulses are gone and we can check 
the voltage safely (Fig. 2). 

This voltage measurement plus one 
resistance measurement (of the flyback 
primary) will tell you if there is plate 

DAMPER 

6AX4 -GT 

\UNDESIRABLE 
TEST POINT 

.033 

Measure at A, 
after spikes have 
been filtered out 
by inductance of 
part of flyback, 
and by bypass 
capacitor -not at 
B where they're 
still hot and 
heavy! 

voltage on the horizontal output tube. 
Vertical output, too: read the voltage 
at the supply point on the primary wind- 
ing, then check the dc resistance of the 
primary (Fig. 3) . 

Incidentally, while checking around 
these circuits with substitute electrolytic 
capacitors, stay off those high -pulse 
points. While the apparent dc voltage 
may be well within the rating of the 
capacitors, those pulses aren't. Someone 

The only lab instrument you need 
to complete Scott's new 80 -watt 
solid -state stereo amplifier kit 

Scott's new solid state amplifier kit is completely protected against transistor blow- 
out. An ingenious "Fail- Safe" circuit using an ordinary light bulb takes the load 
off expensive silicon transistors when you first plug in your LK -60 ... so, if you've 
made a wiring error (almost impossible with this kit), no harm done! Other bright 
new ideas from Scott: preassembled, factory- tested modular circuit boards; full - 
color instruction book; amazingly low price: $189.95 
WAM for eemplete spec sheet: H, H. Scott, Inc., 111 Powdermlll Road, Maynard, Mass. Export: 
Scott Intematlonal, Maynard, Mass. Cable HIFI. Prices slightly higher west of Rookies. 
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Circle 18 on reader's service card 

borrowed my pet electrolytic "sub- box ", 
and it hasn't been the same since. Three 
of the big capacitors were just slightly 
shorted! Upon threats of violence, the 
borrower admitted that he'd been trying 
to "find out if the set needed a boost 

VERT OUTPUT ¡UNDESIRABLE 
6EM5 4r7-"TEST POINT 

DO NOT MEASURE 

VERT 
OUTPUT 
TRANS 

3250 

2000 

3K 22K 

VERT LIN 

Fig.3 

Same with vertical circuits: check voltage 
at A, where it's filtered, not at B. 

filter "! And that he "just might" have 
touched the damper cathode with the 
sub -box lead. He said the set needed a 
new filter, all right. Now, so do I (in my 
sub -box)! 

"Diamonds" in vertical blanking 
bar 

In a Curtis -Mathes 425 -21 color 
TV receiver, I can see a series of "dia- 
monds" that get smaller from left to 
right, in the vertical blanking bar be- 
tween pictures. These show on the 
screen. What are they, and should they 
be visible -G.B., Oakland, Calif. 

These are "cueing" signals, trans- 
mitted on color TV network shows. On 
the TV station's monitor scopes, they 
tell the operator how to set up the con- 
trols for the best picture. 

They shouldn't show on the TV 
screen. From your description of the 
trouble, it looks as if you are under - 
scanning just a little bit. Set up the ver- 
tical linearity and height until these 
"diamonds" or the blanking bar are not 
visible. 

Vertical creep in G -E 21C1548 
The picture creeps up from the bot- 

tom, after a short while, in a G -E 
21C1548. Takes about a half hour, on 
the bench. This chassis uses a 6BL7 ver- 
tical oscillator/ output tube. - J. S., 
Rome, N.Y. 

First, change the tube; then change 
it again. I have found this necessary in 
quite a few sets like this. Some tubes are 
OK, but you may find one that still 
creeps, even though it checks good. 

Check the temperature- compen- 
sating resistor in the plate circuit. This 
is supposed to be 1 megohm cold and 
go to about 600,000 ohms hot. I've 
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P7IJCO C ANTENNAS G 

FOR UHF, VHF, FM RECEPTION 
ALL -BAND 
UHF -VHF -FM 
ANTENNA 

The on antenna that does the work of 3! Gives startlingly 
clear b'ac< and white pictures and beautiful color on 

bclh U -IF and VHF television channels - plus the finest 
in stereophonic ani monophonic sound reproduction. 

FINCO Model UVF-18-S42.50 list 
FINCO Model UVF -16- $30.50 list 
FINCO Model UVF -10- $18.50 list 

FItJCO's Color -Ve -Log challenges all competition! Its 

swpt- element design assures the finest in brilliant color 
an: sharply defined black and white television recep- 

tion - as well as superb FM monaural and stereo quality. 

FINCO Model VL- 18- $54.50 list 
FINCO Model VL- 15- $46.95 list 
FINCO Model VL -7 - $23.95 list 
FINCO Mojel VL -5 - $16.95 list 

Featuring FINCO's exclusive Gold Corodizing 

FINCO COLOR -VE -LOG 
Prices and specifications subject to change without notice 

THE FINNEY COMPANY 34 W. Interstate Street Bedford, Ohio 
Write for beautiful color brochures Number 20 -322, and 20 -307, Dept. RE 
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SERVICE CLINIC continued 
found some go too far and get down to 
about 300,000 or so hot; this, of course, 
drops the plate load impedance so far 
that the tube can't give the right amount 
of sweep amplitude. 

Changing rf coils in Westinghouse 
radio 

Can I change the rf coil in a West- 
inghouse Y2102? Now covers 5 -8 mc, 
and I want to cover 20 -30 mc. D. K., 
Rochester, N. Y. 

You should be able to, with the 
right coil. (Can I smell a CB rig coming 
up ?) Try a Miller D -5495 rf coil; this is 
an unshielded type with an iron core for 

tuning. Use your present trimmers to ad- 
just the high- frequency end, and set the 
core at the low- frequency end. You'll 
probably have to repeat this several 
times to get the right adjustment. 

You may be able to throw the oscil- 
lator up to cover this range. If not, there 
is an oscillator coil, D- 5495 -C, in the 
same series that will do it. 

Poor sound in Tele -King K21 TV 
I've got a Tele -King TV in my 

shop with very bad sound. All dc volt- 
ages, etc., in the sound i.f. seem to 
be OK, and the audio stages are 
clear. 

NOT JUST HORNS C r 
NOT LUST CONES 

OXFORD 
HAS THE FULL LINE 

Model 
. OP-6 

Model 
DVC -8J4 

to Supply Commercial 

Sound Needs... 

Model 
OH-10 

From the OP -6 & OP -8 paging and talkback horns and the OH -10 outdoor high 
fidelity system, which changed the outdoor speaker market in 1964, to the 
startling new DVC -8H4 and DVC -8J4 units with two separate voice coil winding, 
providing immediate access to the speaker, Oxford is the one source best 
qualified to supply all your speaker needs. 

Our line also includes intercom speakers, public address speakers, all- weather 
cones, shallow ceramic magnet units, and the "Specialist Series." The Specialists 
(which includes models DVC -8H4 and DVC -814) are a series of popular 8 -inch 
speakers that have been prepared for "instant use" by the commercial sound 
installer, with factory installed transformers and bulk packaging. 

It makes good sense to use the line that is orientated toward the commercial 
sound installer by both design and marketing. For more information on the 
OXFORD, line, write for complete catalog. 

OXFORD 

TRANSDUCER 

COMPANY 

A Division of Oxford Electric Corporation 

3911 South Michigan Avenue Chicago, Illinois 60653 

Circle 20 on reader's service card 
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Picture OK. 6BN6 detector OK. Where 
is it?-L.K.. New York, N.Y. 

SOUND 
TAKEOFF 
TRANS 
r 

6AU6 
SOUND IF AMPL 

6CB6 
VIDEO OUTPUT 

Check the sound takeoff transform- 
er. You may have a short in the sec- 
ondary winding, or an open circuit. This 
wouldn't affect the video amplifier. Try 
feeding a 4.5 -mc signal in at the video 
amplifier grid. If this comes through, 
the the transformer is OK; if not, then 
check the transformer. 

Audio feedback in "MC'S P.A." 
I built the "MC's P.A." system (p. 

26, Feb. 1964 issue). It works fine when 
I feed the output of a transistor radio 
into the mike input. If I hook a mike to 
it, it howls when the volume is ad- 
vanced. What causes this ? -B. L., Den- 
ver, Colo. 

Plain old audio feedback! Sound 
from the speaker is getting into the 
microphone. The only way to get away 
from this is reduce the volume, reduce 
the "bounces" in the room, or get the 
speaker farther away from the mike. In 
some cases, using a very directional 
mike will help. 

The "feedback" control in this sys- 
tem reduces the treble: treble (high - 
frequency) sounds bounce around more 
than lows; so, cutting down the treble 
sometimes helps cut feedback. A close - 
talking mike helps. END 

MYSTERY RADIATION FROM 
42- MC -I.F. TV SETS 

A Nebraska sheriff kept getting TV 
sound (from various channels) on his 
39.9 -mc public- service receiver, in 
spite of months of experiments with fil- 
ters, traps, suppressors. Finally some- 
one realized that dozens of TV sets 
were reradiating programs on that 
frequency. It could be happening in 
your town! Read what was done about 
it. 

COMING IN . . . OCTOBER 
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MALLORY Tips for Technicians -ff 

Tips on replacing circuit breakers 

SEPTEMBER, 1965 

That little red "breaker reset" button that sticks out of the 
back of nearly every television chassis can be a time -saver 
or a trouble- maker, depending on what's wrong inside the 
set, and who's pushing the button. As you well know, when 
a transient fault has popped the breaker, you can get the 
set back in business just by pressing the reset. But if there 
has been a short -circuit failure and some uninformed 
tinkerer presses the button and keeps it pressed, there's a 
good chance that more power keeps flowing into the fault. 
Result: a minor trouble becomes a calamity. 

This is why Underwriters' Laboratories require that breakers 
should be "cheat- proof" -that is, they should not allow 
current to pass when the reset button is held depressed. 
Some of the replacement breakers you'll find on the market 
aren't cheat -proof. We have one that is. It has features that 
you'll find valuable any time you need to install a new 
breaker, or when you're working on a breadboard circuit 
that needs over -current protection. 

Take a look at how this breaker works, and you'll see what 
we mean. 

At top (Picture 1) is the way the breaker mechanism looks 
when it's in the "on" position. 

Along comes an overload (Picture 2) . The bi -metal strip 
heats, snaps into the "break" position, opening the current 
carrying contacts. 

Now you press the button to reset (Picture 3) . As long as 
you hold the button down, the contacts at the right re- 
main open. 

Release the button and the contacts go back to closed 
(Picture 4). If the overload is still there, the breaker will 
open again. You can't keep it closed on a short circuit ! 

No wonder this particular breaker is used as original equip- 
ment on the majority of all television sets. They're made 
for Mallory by Mel -Rain Corp. to the same specifications 
as for original equipment, and they're available from a 
Mallory distributor near you. Off- the -shelf ratings go all 
the way from 0.5 to 7 amperes break current, and include 
all the values you'll need for service replacement or for 
industrial equipment maintenance. And as an extra con- 
venience, you can get them with either a twist -tab or 
bushing mount. See your Mallory distributor, or write to 
Mallory Distributor Products Company, a division of 
P. R. Mallory & Co. Inc., P. 0. Box 1558, Indianapolis, 
Indiana 46206. 

Circle 21 on reader's service card 
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SOMEONE SHOULD DEVELOP AN EASY WAY 

TO LEARN ELECTRONICS AT HOME 

RCA INSTITUTES DID! 

Here is a whole new approach to learning 
electronics at home! RCA Institutes, 
one of the nations' largest schools devoted 

to electronics, has developed a faster, 

easier way for you to gain the skills and 

the knowledge you need for the career 

of your choice. Here for the first time, is a 

student -proved, scientifically designed way 

to learn. If you have had any doubts in 

the past about home training in electronics 
-if you have hesitated because you thought 
you might not be able to keep up -or that 
electronics was too complicated to learn - 
here is your answer! Read how 

RCA Institutes has revolutionized 
its entire home training ideas! 
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NEW CAREER PROGRAMS 

BEGIN WITH "AUTOTEXT" INSTRUCTION METHOD! 

Start to learn the field of your choice immediately! 

No previous training or experience in electronics needed! 

With this new revolutionized method of 
home training you pick the career of 
your choice -and RCA Institutes trains 
you for it. RCA's Career Programs assure 
you that everything you learn will help 
you go directly to the field that you have 
chosen! No wasted time learning things 
you'll never use on the job! The Career 
Program you choose is especially de- 
signed to get you into that career in the 
fastest, easiest possible way! 

And each Career Program starts with 
the amazing "AUTOTEXT" Programmed 
Instruction Method -the new, faster way 
to learn that's almost automatic! "AUTO - 
TEXT" helps even those who have had 
trouble with conventional home training 
methods in the past. This is the "Space 
Age" way to learn everything you need 
to know with the least amount of time 
and effort. 

CHOOSE A CAREER PROGRAM NOW 

Your next stop may be the job of your 
choice. Each one of these RCA Institutes 
Career Programs is a complete unit. It 
contains the know -how you need to step 
into a profitable career. Here are the 
names of the programs and the kinds of 
jobs they train you for. Which one is 

for you? 
Television Servicing. Prepares you for a 

career as a TV Technician /Serviceman; 
Master Antenna Systems Technician; TV 
Laboratory Technician; Educational TV 
Technician. 
FCC License Preparation. For those who 
want to become TV Station Engineers, 
Communications Laboratory Techni- 
cians, or Field Engineers. 
Automation Electronics. Gets you ready 
to be an Automation Electronics Tech- 
nician; Manufacturer's Representative; 
Industrial Electronics Technician. 
Automatic Controls. Prepares you to be 

an Automatic Controls Electronics Tech- 
nician; Industrial Laboratory Technician; 
Maintenance Technician; Field Engineer. 
Digital Techniques. For a career as a 

Digital Techniques Electronics Techni- 
cian; Industrial Electronics Technician; 
Industrial Laboratory Technician. 

SEPTEMBER, 1965 

Telecommunications. For a job as TV Sta- 
tion Engineer, Mobile Communications 
Technician, Marine Radio Technician. 
Industrial Electronics. For jobs as In- 
dustrial Electronics Technicians; Field 
Engineers; Maintenance Technicians; In- 
dustrial Laboratory Technicians. 
Nuclear Instrumentation. For those who 
want careers as Nuclear Instrumentation 
Electronics Technicians; Industrial Lab- 
oratory Technicians; Industrial Electron- 
ics Technicians. 
Solid State Electronics. Become a spe- 
cialist in the Semiconductor Field. 
Electronics Drafting. Junior Draftsman, 
Junior Technical Illustrator; Parts In- 
spector; Design Draftsman Trainee 
Chartist. 

SEPARATE COURSES 
In addition, in order to meet specific 
needs, RCA Institutes offers a wide va- 
riety of separate courses which may be 
taken independently of the Career Pro- 
grams, on all subjects from Electronics 
Fundamentals to Computer Program- 
ming. Complete information will be sent 
with your other materials. 

LIBERAL TUITION PLAN 
RCA offers you a unique Liberal Tuition 
Plan -your most economical way to 
learn. You pay for lessons only as you 
order them. No long term contracts. If 
you wish to stop your training for any 
reason, you may do so and not owe one 
cent until you resume the course. 

VALUABLE EQUIPMENT 
You receive valuable equipment to keep 
and use on the job -and you never have 
to take apart one piece to build another. 
New - Programmed Electronics Bread- 
board. You now will receive a scien- 
tifically. programmed electronic bread- 

board with your study material. This 
breadboard provides limitless experi- 
mentation with basic electrical and elec- 
tronic circuits involving vacuum tubes 
and transistors and includes the con- 
struction of a working signal generator 
and superheterodyne AM Receiver. 

Bonus From RCA -Multimeter and 
Oscilloscope Kits. At no additional cost, 
you will receive with every RCA Institutes 
Career Program the instruments and kit 
material you need to build a multimeter 
and oscilloscope. The inclusion of both 
these kits is an RCA extra. 

CLASSROOM TRAINING 
ALSO AVAILABLE 
RCA Institutes maintains one of the larg- 
est schools of its kind in New York City 
where classroom and laboratory train- 
ing is available in day or evening ses- 
sions. You may be admitted without any 
previous technical training; preparatory 
courses are available if you haven't com- 
pleted high school. Coeducational class- 
es start four times a year. 

FREE PLACEMENT SERVICE 
In recent years, 9 out of 10 Resident 
School students who used the Free 
Placement Service had their jobs waiting 
for them when they graduated. And 
many of these jobs were with top com- 
panies in the field -such as IBM, Bell 
Telephone Labs, General Electric, RCA, 
and radio and TV stations and other 
communications systems throughout 
the world. 

SEND ATTACHED POSTAGE PAID CARD 
FOR COMPLETE INFORMATION, NO OB- 
LIGATION. NO SALESMAN WILL CALL. 
FREE BOOK INCLUDED. CHECK HOME 
STUDY OR CLASSROOM TRAINING. 

RCA INSTITUTES, Inc., Dept. RE -95 
A Service of Radio Corporation of America 
350 West 4th St., New York, N.Y.10014 

The Most Trusted Name in Electronics 

Circle 22 on reader's service card 
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careers for technicians at IBM 
To technicians who seek important roles in today's technology, IBM offers 
careers in the world of computers. Modern computer systems and new solid state 
technologies have created rewarding jobs for technicians in Research, Develop- 
ment, Manufacturing, and Systems Test. IBM is an Equal Opportunity Employer. 

Owego, New York 
Chemical Technicians: Experience in chemical 
technology, engineering physics or in any of the 
following: electrochemistry, lamination, adhesives, 
electroplating, etching, oxide coating, photo- resist, 
evaporation techniques. 
Electromechanical Technicians: Experience in as- 
sembly and maintenance of automatic production 
equipment. A thorough understanding of mechan- 
ical and electrical technologies is essential. 
Electronic Technicians: Experience in mainte- 
nance, calibration and repair of complex elec- 
tronic test equipment, and development of high- 
speed circuitry. 
Welder: Mag- lithium experience with toolmaking 
capability. 
Qualifications: A.A.S. degree or its equivalent in 
education or experience. 
Please write, outlining your education and experi- 
ence, to: 
D. J. Carlson, Dept. 649J 
IBM Corporation 
Space Guidance Center 
Owego, New York 13827 

IBM 

Endicott, New York 
Computer Systems Test: To give final systems tests 
to newly manufactured computers. A.A.S. degree 
or equivalent in Electrical Technology, with experi- 
ence and /or courses in mechanical technology 
and devices. Should understand solid state switch- 
ing circuits and computer technology. 
Chemical Technicians: A.A.S. degree in Chemical 
Technology, with experience in any of the follow- 
ing: electrochemistry, lamination, adhesives, elec- 
troplating, etching, oxide coatings, photo- resist. 
Toolmakers: Must have completed formalized tool 
and model maker apprentice program; 2 years' ex- 
perience working to close tolerances on dies, fix- 
tures, gauges, and special machine tools. 
This manufacturing and manufacturing research 
facility is in Endicott, New York, in the Triple-Cities 
community of the Finger Lakes region. 
Please write, outlining your education and experi- 
ence, to: 
J. C. Lloyd, Dept. 649J 
IBM Corporation 
1701 North Street 
Endicott, New York 13760 

IBM 
Fishkill, New York 

Electromechanical Technicians: Experienced in as- 
sembly and maintenance of automated production 
equipment. A thorough understanding of mechan- 
ical and electrical technologies is essential. 
Designers: Electromechanical packaging mecha- 
nism design of automated production equipment. 
Electronic Technicians: Experienced in mainte- 
nance, calibration and repair of complex electronic 
test equipment, and development of high -speed 
circuitry. 
Semiconductor Technicians: Experienced in semi- 
conductor process development and manufactur- 
ing. 
Qualifications: A.A.S. degree or its equivalent in 
education or experience. 
Please write, outlining your education and experi- 
ence, to: 
T. R. Edmonds, Dept. 649J 
IBM Corporation 
East Fishkill Facility 
Route 52 
Hopewell Junction, New York 12533 

IBM 

Other Technician Assignments 
IBM offers a variety of career assignments for 
technicians in Electronics, Chemistry, Physics, 
Mechanical Technology, Electrical and Mechanical 
Design, Systems Test and Customer Engineering. 
A degree from a two -year technical school, or the 
equivalent in military or other experience, is re- 
quired. 
In addition to the specific assignments listed here, 
there are also openings for technicians in; 
Huntsville, Alabama 
San Jose, California 
Cape Kennedy, Florida 
Rochester, Minnesota 
Kingston, Poughkeepsie, Yorktown Heights, N.Y. 
Burlington, Vermont 
To inquire about these opportunities, please write, 
outlining your education and experience, to: 
C. Mandelblit, Dept. 6491 
IBM Corporate Headquarters 
Armonk, New York 10504 

IBM 
32 RADIO -ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


A 

Radio -Electronics 
Hugo Gernsback, Editor -in -Chief 

End of the Service Technician? 
... He is a long way from being finished... 

FRED SHUNAMAN, Managing Editor 

The twilight of the service technician is fast approaching, 
according to "well informed sources." What are the 
causes? The increased reliability of transistor circuits 

is said to be one. The expected takeover of integrated cir- 
cuitry- practically impossible to service -is another. In spite 
of the tremendous expansion -almost explosion -of elec- 
tronics in industry and domestic use, the service man is seen 
as doomed. 

No one has stopped to ask who is going to discover 
and replace the defective integrated circuit modules, nor has 
anyone pointed out that the supposed reliability of transistors 
is by no means absolute, and if there is less servicing of 
transistor equipment it may be because it is cheaper to throw 
away a $9 radio than to try to repair it. This will not be the 
case with transistor TV's, nor will it be the case with solid - 
state industrial equipment. 

While talking about the spread of automation, which 
usually means electronic control of industrial processes, the 
"well informed source" has also overlooked the fact that 
controls need maintenance, and that in many factories the 
electronic maintenance technician will have a full -time job. 

Nor has anyone, apparently, realized that the spread 
of electronics into household appliances will mean that re- 
pair of kitchen devices may become a job for the electronic 
technician. Already it has been suggested that electrical 
watches are more likely to get understanding service in the 
electronic service shop than at the watchmaker's. 

Such a change of repairmen will be a good thing for the 
homeowner and the housewife. The electronic repair man 
has been derided by many of his critics, accused of lack of 
technical knowledge and held up to scorn as a screwdriver 
artist. But even a good screwdriver mechanic is often sought 
after in some other types of household service. 

Not long ago I needed a new fuel pump in my oil 
burner. It was installed by a presumably competent repair- 
man, an employee of the company that installed the burner 
and which does not service any but its own fuel customers. I 
asked him timidly about the supposed pressure of 100 pounds 
at which the oil was to be injected into the furnace. He 
snarled: "The fuel pump is set up at the factory -you can't 
touch it." 

A few weeks later I noticed a large black cone of carbon 
had built up at one side of the nozzle, and had to adjust the 
needle valve myself for best performance. This reminded 
me that of all the three repairmen who had serviced my 
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furnace, none had any instruments whatever. Yet any oil - 
burner guide will tell you not only about fuel pressure but of 
the partial vacuum supposed to exist -and be measured - 
in the combustion chamber, not to mention stack tempera- 
tures. 

This indifference is not peculiar to oil- burner men. My 
gas drier goes out periodically at certain periods of the day, 
and at some times of the year will work only between mid- 
night and 8 o'clock in the morning. These working periods, 
interestingly enough, coincide with periods of low gas use 
and of an accumulation of gas in the company's gasometers 
-in other words, of highest gas pressure. Obviously, the 
pressure valve on the drier is not properly adjusted. 

I will not touch adjustments on illuminating -gas equip - 
ment-it can be too dangerous. But, when I explain my 
problem to the various service technicians, they simply shake 
their heads and go about replacing heating coils that sup- 
posedly ignite the gas which is not supplied to them. Appar- 
ently not one man so far -and we have had at least one 
from the company that supplied the washing machine and 
one from the gas company -has any notion of what the pres- 
sure control valve is about, nor has any of them any instru- 
ment for measuring gas pressure or any other quantity in 
their work. 

The coming of the electronic service technician -who 
at least tries to understand what he is doing -will be a boon 
to people who have been up against that kind of service. 
Possibly one reason why the television technician is berated 
so is that he is expected to turn out good work, whereas 
with the automobile mechanic or household -appliance tech- 
nician, we simply hope for the best and trust to luck. Those 
people will not be able to service electronic equipment, 
whether it is in automobile ignition systems or washing - 
machine timers. 

The electronics technician may find himself with a dif- 
ferent kind of work, but as long as electronics continues to 
expand at its present rate, he is extremely unlikely to be out 
of a job. As he developed from a radio to a TV technician 
and got a foothold in industrial electronics, so will he con- 
tinue to go with electronics into the other fields it will conquer 
in the future. That expansion will far more than make up for 
the results of increased reliability, both in the equipment he 
is now servicing and in the newer equipment he is already 
beginning to be called on to service, and which may well 
make up the bulk of his work in the future. 
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Orr ilrvtr>Alate Craig Pioneer 

TAPE PLAYERS FOR YOUR CAR 
Noise -free, fade -free stereo (or mono) while you drive. See chart on page 39. 

THE LATEST ELECTRONIC WIZARDRY TO 

hit the country by storm is tape players 
for your car. Most of them feature 
four -track stereo playback through 
door -mounted speakers. Traveling 
along, fixed between the speakers, you'll 
find driving sheer pleasure. 

The stereo separation is especially 
good since the speakers are mounted on 
each side of you. The acoustic charac- 
teristics of the car add to the stereo ef- 
fect with a "full" sound that is startling 
to hear. There are no commercials, no 
FM reflection, fading or multipath dis- 
tortion._Neither are you limited to being 
within a certain distance from a broad- 
casting station. Also, the static and in- 
cessant chatter on AM are completely 
eliminated. 

Most of the designs use four -track 
stereo tapes playing two 1/a -track stereo 
programs endlessly in prerecorded car- 
tridges that need neither rewinding nor 
turning over. 

These tape players are unique in 
several ways besides their low cost and 
fine performance. A typical unit is en- 
closed in an attractive 4 -inch high, 10- 
inch wide, 9 -inch deep black case (bright 
metallic finish usually optional at higher 
price), and is installed under the dash- 
board, although above -the -dashboard, 
glove- compartment and between -the- 
seat installations are not uncommon. 
Installation, including four door- mount- 
ed 5 -inch speakers, takes only an hour 
or two and is often included in the 
quoted price. 

Except for the AutoMate, all units 
contain built -in transistor hi -fi ampli- 
fiers, using either 10 or 12 transistors 
and providing from 2 to 5 watts output 
per channel; this is more than enough 
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volume even at high speed with the 
windows open. Quarter -track playback 
heads are used, except in AutoMate, 
which is a two -track unit. 

On most units the head is mechan- 
ically coupled to a lever that positions 
it for the desired track pair. This elimi- 
nates the bother of turning over the 
tape cartridge to change tracks. On some 
units, a switch is used for track selec- 
tion and the head is stationary. 

Except for the Riverside unit, all 
tracks run in the same direction, which 
makes these tapes incompatible with 
Bell or RCA cartridge machines. So 
don't plan on recording your own tapes. 
Most manufacturers have an adequate 
library of prerecorded cartridges at rea- 
sonable prices, and the tapes are inter- 
changeable in most cases. 

The Conley Electronics Fidelipac 
automatic tape cartridge, used on all 
the units described except as indicated in 
the text and chart, uses an endless - 
loop principle. Specially lubricated 1- 
mil Mylar tape is pulled from the center 

Muntz Stereo -Pak 

of the reel, drawn across the playback 
head and fed back to the outside of the 
wound tape. Therefore, no rewinding is 
necessary, and the tape plays over and 
over without attention. The entire car- 
tridge is constructed of plastic (don't 
leave it in the sun or it'll melt!) . The 
tape is enclosed under a transparent cov- 
er, protecting it from dust, tearing, 
marring and other mishandling. Pinch - 
roller engagement holds the cartridge in 
position without jarring, vibration or 
flutter from road bumps. 

The tape speed is 33/4 inches per 
second, and the cartridges come in three 
sizes, providing from 1/2 to over 21/2 
hours of stereo per cartridge. 

Claiming to be the originator and 
developer of this new listening pleasure 
is Earl "Mad -Man" Muntz. No longer 
affiliated with Muntz TV, he began de- 
veloping the Muntz Music System in 
1958, producing the first units and pre- 
recorded cartridges in 1962. The name 
was later changed to Muntz Autostereo. 
Desiring to produce units for the popu- 
lar market (they were priced for the 
Cadillac crowd at that time), Muntz set 
about re- engineering and improving the 
tape player for mass production, and 
succeeded in reducing the price dras- 
tically. Other manufacturers have en- 
tered the field, and competition has 
tended to lower all prices. 

The proper dubbing of the tapes, 
according to Earl Muntz, was the biggest 
headache he had in developing this sys- 
tem, and he now claims to be the first 
to record four -track stereo in a Fideli- 
pac tape cartridge. 

Prerecorded tape prices vary with 
the manufacturer. Muntz tapes, for ex- 
ample, sell for a price determined by 
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UNIT NAME 

SOURCE 

z 
O z 
CC 
G7 

w r. -+ UNIT 

o.á BLACK METALLIC (four) LATION 

PRICE 

SPKRS INSTAL- 

AUDIO SPECTRUM 

Audio Spectrum 
10 Columbus Circle 
New York, N.Y. 10019 

(1) 
(10) 

2 70- 2% 0.2 NF -5 10 -12V TES $59.50 (1) (7) 
9,000 to 
`3 db +150 IA 

AUTOMATE P -600RF 
I. Herbert Orr Enterprises, Inc. 
309 Williamson Ave. 
Opelika, Ala. 

(1) 
(10) 

1 50- 2% 
10,000 @ 1 kc 

0.25 35 -10 9 -15V YES $89.95 - (1) $5.00 
to 350 MA $7.50 (3) 
170 (9) Extra 

(11) 100- 
15,000 

NF 0.3 50 -115 
to 

+165 

10.5 to YES - $125.00 Incl. - 
14.4 
1.7A 

AUTOMATIC RADIO 
Automatic Radio 
2 Main St. 
Melrose, Mass. 

S 

AUTOPHONIC 
Quality Audionics, Inc. 
39 West 55 St. 
New York, N.Y. 10019 

3 2 40- 
10,000 
=3 db 

2% 
@ 1 kc 

0.2 35 NF 10.7 -14.5V NF - $119.95 $17.00 $15.00 
1 A (4) (4) 

AUTO -SONIC ST -400* 
SIB, Inc. (Mfd. by Martel) 
2356 So. Cotner Ave. 
Los Angeles, Calif. 90064 

3 1 40- 
10,000 
=3 db 

2% 
@ 1 kc 

0.2 35 +20 9 -16V YES - $129.95 Incl. (7) 
to 500 MA (5) (6) 

+130 

1 50- 
12,000 
=2 db 

1.2% 
@ 

10 kc 

0.2 46 -52 
9-20V 

-20 Less than ' YES 1$139.50 $159.50 Incl. $15.00 
to 1 amp $5.0011 

+156 (9) Extra 

AUTOSTEREO 
Autostereo, Inc. 
14617 Keswick St. 
Van Nuys, Calif. 

4 

CRAIG C502 
Craig Panorama, Inc. 
3412 So. La Cienega Blvd. 
Los Angeles, Calif. 90016 

3 2 100- 
6,000 
=3 db 

3% 0.3 40 0 12 V 

to 1 A 

+120 

NO i $119.00 - - (7) 

1 50- 
8,000 

NF 0.3 40 NF 12 V 

2 A 

NO NF NF NF NF 
FORD 

Ford Motor Co. 
PO Box 608 
Dearborn, Mich. 

3 

LEAR 

Lear let Corp. 
Wichita, Kan. 

SPECIFICATIONS NOT YET AVAILABLE (11) 

METRA 

Metra Electronics Corp. 
660 McDonald Ave. 
Brooklyn, N.Y. 11218 
(Also: Lafayette Radio, Cat. 650, P.381) 

4 1 60- 
10,000 
±3 db 

2% 0.3 50 NF 11 -14.5V 
1 A 

YES $149.95 
(Grey) 

$169.95 (4) 
(8) 

(7) 

MUNTZ STEREO -PAK 
Muntz Stereo -Pak 
16032 Arminta St. 
Van Nuys, Calif. 

5 1 50- 
10,000 

1.2% 
@ 10 kc 

0.2 50 +20 
to 

-3- 140 

9.5 -18V 
500 ma 

YES $99.50 $119.50 Incl. Incl. 

$79.50 - $10 $10 

OLSON 
Olson Electronics, Inc. 
260 S. Forge St. 
Akron, Ohio 44308 

SIMILAR TO AUTOPHONIC $79.88 $15.90 
for two 

(7) 

PORTA -TAPE 

Telepro Industries, Inc. 

Cherry Hill, N.J. 08034 
(1) 

(10) 
1 

80- 
5,000 

=2 db 

2% 0.4 NF 
+20 

to 
+140 

12 V 

300 ma 
NO 

$69.95 
(Sim. 

Leather) 
- (1) (7) 

RIVERSIDE 
Montgomery Ward 
Oakland, Calif. 94616 
(1965 Spring /Summer Catalog, P.631) 

SPECIFICATIONS NOT YET AVAILABLE 

(Another model similar to Porta -Tape) 

12 V NO ;109.00 
2 A (Walnut) 

- Incl. (7) 

TRANS WORLD 
Transworld, Inc. 
PO Box 482 
Metairie, La. 

5 1 40- 2% 0.25 40 
10,000 @ 1 kc , 

: 25 YES $119.50 
to 9.5 -16 V 

130 250 ma 

Incl. 

VIKING AUTO -TAPE 500 
Viking of Minneapolis, Inc. 
9600 Aldrich Ave. South, 
Minneapolis, Minn. 55420 

2 1 60- 
10,000 
=3 db 

2% 0.3 50 

I I 

NF 11 -14.5 V 
1 A 

NF 

1 

$149.351$169.95 Incl. Incl. 

WHITNEY 
J. C. Whitney & Co. 

1917 Archer Ave. 
Chicaeo. III. 60616 

NF NF APPEARS TO BE IDENTICAL TO AUTOSTEREO UNIT IN 

LISTED FEATURES, ILLUSTRATION & SPECIFICATIONS. 
DO -IT- YOURSELF INSTAL. 

$99.50 $114.50 Incl. (7) 

NOTES: EXCEPT AS NOTED, all units are 4 -track stereo, capstan drive, run 
loop tape cartridges. NF = INFORMATION NOT FURNISHED BY 

WEST COAST DISTRIBUTION ONLY 

(1) Uses car AM radio for amplifier & speaker. 
(2) Consists of preamp & rf oscillator only. 
(3) Unit price includes 1 -hr recorded tape. 
(4) Can be connected through special switch 

to use car radio speakers. 
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at 33/i IPS, playback only, and use interchangeable Fidelipac endless - 
MANUFACTURER. All data in table are manufacturers' specs. 

(5) Unit price includes 1/2-hr. recorded tape. 
(6) Choice of either four custom 5 -inch round 

speakers & grilles or two do- it- yourself 
speakers in chrome enclosures. 

(7) Installation is do- it- yourself. 
(8) Insta -Mount speakers available separately. 
(9) Electronically regulated speed. 
(10) Monaural. 
(11) Uses 8 -track Lear cartridge. 
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tape length and recording artist, run- 
ning from as low as $3.98 for 30 min- 
utes to $24.98 for 21/2 hours. 

[Muntz cartridges and players will 
be sold by Montgomery Ward under its 
Riverside label this fall. -Editor] 

All the units described are capstan 
drive and use a tape speed of 33/4 
inches per second, and are playback 
units only. Most are stereo, and most use 
Fidelipac cartridges except as noted in 
the chart. Two use the new 8 -track Lear 
cartridges. They are all 12 -volt units, so 
they can be used on 6 -volt cars only 
with an additional battery in series with 
the car battery. All are designed for a 
negative -ground system, but some offer 
positive -ground units (usually at extra 
cost). In most units the motor is gov- 
ernor- controlled to maintain a constant 
speed from about 9 to 16 volts. 

Total power requirements vary 
from one brand to another, mostly due 
to the motors used, but the typical unit 
draws only 1/2 to 1 ampere -not much 
more than a 7 -watt night light! Service 
warranties vary from 90 days to one 
year, and one manufacturer (Muntz) 
boasts "never a charge for service." 

Since some of the features of indi- 
vidual brands are not self -explanatory in 
the chart, we'll look at each unit in a 
little more detail. 

The Orr AutoMate is one of a small 
class of unusual units. It is a two -track 
monaural unit, and uses special Cousino 
endless -loop cartridges available from 
Orr Enterprises. A U- Tape -It Kit K -6 
can be used with most reel -to -reel re- 
corders to make your own tapes for the 
AutoMate. The AutoMate output is a 
modulated 800 -1000 -kc rf signal, tuna- 
ble on the AM broadcast band. Installa- 
tion consists simply of mounting the 
unit, connecting it to the battery, plug- 
ging the car antenna into the AutoMate 
and plugging the output of the Auto - 
Mate into the automobile radio antenna 
jack. [The Telepro Porta -Tape uses a 
similar arrangement. -Ed.] 

A simple switch on the AutoMate 
disconnects the vehicle's antenna when 
the tape is being played, or reconnects 
the car antenna to the radio when the 
player is turned off. Of course, the 
sound comes through the car radio 
speakers, so adding a rear -speaker re- 
verberation unit can provide a stereo - 
like sound. 

The Autophonic unit is fairly typi- 
cal of the stereo Fidelipac -cartridge 
units, but is the only one listed that has 
two heads. A special switch is available 
that allows you to use the car's existing 
front and rear speakers for the stereo 
separation, thus saving the cost and in- 
stallation of Insta -Mount door speak- 
ers, which are also available. This unit 
is available only in a bright metallic fin- 
ish, and has a pilot light. 

The Audio Spectrum player is car- 
tridge- activated (no lever to push) and 

Autostereo MC -5 

Auto -Sonic ST-400 

has a solenoid- actuated mechanism that 
disengages the pinch roller and cartridge 
when the car's ignition switch is turned 
off, to prevent flat spots. 

The Auto-Sonic unit is somewhat 
different in style from the others and is 
also available only in the bright metal- 
lic finish. This unit features optional do- 
it- yourself speakers in chrome enclo- 
sures that don't require large mounting 
holes. 

Autostereo is one of the pioneers 
in this field and one of the few made 
with American parts and labor. The 
chassis is hand -wired (printed circuits 
are used on other units). The 5 -inch 
speakers are manufactured by Oaktron, 
and are not subject to rupturing when 
the volume is turned all the way up-a 
potential problem with lower quality 
speakers. A special adapter ring allows 
for simple speaker installation. The am- 
plifier uses driver transformers with a 
special core material fot flat response. 

Particular attention has been paid 
to motor life in the design of these 
units, with speed electronically regu- 
lated, and regulator contact current re- 
duced by using a principle similar to 
that used in transistor ignition systems. 
The result is motor life exceeding 1,000 
hours, speed regulation from 9 to 20 
volts, and operation down to -20 °F. 

Autostereo also makes a special 
fungus- and moisture -proofed unit with 
waterproof speakers for boats. 

The Metra units, available in either 
baked gray enamel finish or high -luster 
stainless steel, appear to be identical to 
the Viking units, which were probably 
the first on the market. Metra Electron- 
ics features the Insta -Mount speakers 

for do- it- yourself installation. Metra 
units and Insta -Mount speakers are also 
available from one of the country's 
largest mail -order houses, Lafayette Ra- 
dio Electronics Corp., which also offers 
a switch and wiring harness allowing 
use of the existing car radio speakers. 

The most highly promoted unit is 
the Muntz Stereo -Pak, which is also the 
least expensive. However, the low price 
seems to be a result of high production 
rather than corner -cutting. Also, Muntz 
will install your unit in another car, 
complete with four new speakers, for 
only $20, so there's no big loss when 
changing cars. 

The Riverside, marketed by Mont- 
gomery Ward, uses the common RCA - 
Bell type of cartridge which must be 
turned over when the selection is com- 
pleted. With this system you can record 
your own tapes if you have an RCA or 
Bell cartridge tape recorder. The River- 
side unit has only recently come out, 
and information is sketchy. 

Viking appears to be the first corn - 
pany to have offered automotive tape 
players for sale (the history of the de- 
velopment of these machines is clouded 
by conflicting claims), but it appears to 
have lost ground to the newer, more ag- 
gressively promoted units, and detailed 
information on Viking units has not 
been available to me. (Two letters ask- 
ing for specific information were never 
acknowledged. let alone answered!) 

J. C. Whitney & Co., a large auto 
parts and accessories mail -order house, 
is selling a unit that in appearance, de- 
scription and listed specifications is iden- 
tical to the Autostereo unit. Even the 
tape series designations are the same as 
Autostereo. This is sold strictly for do- 
it-yourself installation, so the price is 
considerably lower than the Autostereo 
price. 

The market potential for these 
units is so vast that you can be sure 
you'll be running into one of these units 
soon if you haven't already. Many lis- 
teners comment that these car units 
sound better than anything they have at 
home, and they must be heard to be 
appreciated. 

And If That Isn't Enough. . . 

An auto adapter for the Norelco 
Carry- Corder portable tape recorder is 
about to make its entry. The Adapter 
will sell for about $30; the recorder 
costs about $120. The adapter consists 
of a Cycolac tray in a metal frame that 
mounts under the dashboard. A 1 -mc 
amplitude- modulated oscillator takes its 
power from the recorder (not from the 
car) and the signal is picked up on the 
car's AM radio, tuned to about 1000 kc. 
Norelco expects to make available re- 
cordings from Mercury, Deutsche 
Grammophon and Philips masters, all in 
its nonstandard two -reel miniature car- 
tridges. END 
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Easy Alignment with the Semi - Sweeper 

Three- Semiconductor Sweep 

generator covers range from 
below 100 kc to 60 me 

THE SEMI -SWEEPER ISN'T A PART -TIME 
janitor. It is an all- solid -state sweep 
generator that will save considerable 
alignment time compared to the few 
hours required to construct it. You can 
use it to align all radio and TV i.f.'s. 
filters, plot response curves, check band- 
width. The unit has been stripped of all 
superfluous controls and is designed to 
operate between 100 kc and 60 me with- 
out a complicated bandswitching mech- 
anism (lower frequencies are practi- 
cal). It can be used on higher frequen- 
cies by utilizing harmonics or by modi- 
fying the circuit slightly. 

Basically the Semi- Sweeper consists 
of a sawtooth generator, a variable -ca- 
pacitance diode and a transistor oscilla- 
tor. The rf output of the generator is a 
constantly sweeping frequency which is 

fed into the input of a receiver or i.f. 
strip. A scope is connected to the re- 
ceiver detector, and dc changes cause 
the spot to deflect. Thus the amplitude 
waveform on the scope is a direct indi- 

By DONALD L. STONER 

Here, Semi - 
Sweeper uses 
455 -kc transistor 
i.f. transformer 
as rf oscil- 
lator inductance. 
Many other coils 
are suitable, de- 
pending on cen- 
ter frequency 
you want. 

cation of signal strength and therefore 
of the amplifier gain. By using the saw - 
tooth output of the Semi -Sweeper as a 
time base, the pattern displayed is a 
near- perfect replica of the receiver 
alignment curve. Each time a tuned cir- 
cuit is adjusted, the effect will be in- 

C6 220PF 

510 0J3 J5 
PF ORF OUTPUT 

COIL 

J4 

E 

0 

BI o o 132 

2NI671 2N741 

VARICAP 

CATH ANODE 

BATT 1, BATT 2 -9 -volt batteries (RCA WS -322 or 
equivalent) 

Cl, C3, C4 -.01 µf, disc ceramic 
C2 -- µf, 100 vdc 
C5 -47 pf, silver mica 
C6 -510 pf, silver mica 
C7 -220 pf, silver mica 
D -V -56 Varicap (Pacific Semiconductor) 
J1, 12, J3, J4- binding posts (E. F. Johnson Co. 111 - 

series or equivalent) 
J5 -RCA style phono jack 
Q1- 2N1671 (G -E) 
Q2 -2N741 (Motorola, Sylvania) 

SEPTEMBER, 1965 

Fig. 1- Circuit of Semi- Sweeper. 

R1 -330 ohms 
12- 47,000 ohms 
R3- 500,000 -ohm pot, with switch (Centralab B -60 

or equivalent) 
R4, R5, R6- 10,000 ohms 
R7 -3,900 ohms 
R8 -3,300 ohms 
All resistors 1/2 watt, 10% 
Cabinet (LMB 138 or equivalent), vector board. 

To aid experimenters in duplicating this project, 
a circuit board is available from the W. H. Paulin 
Co., Box 122, Upland, Calif. for $1.00, postage paid. 

stantly apparent on the screen. Thus 
broad -band alignment and tuning of 
discriminators or crystal filters is made 
infinitely easier. 

Circuitry 
The sawtooth waveform is gener- 

ated by a unijunction transistor. The 
sawtooth drives a variable- capacitance 
diode, another interesting semiconduc- 
tor. Reversed -biased, the diode has a 
capacitance between the two terminals. 
As the reverse voltage is decreased, the 
junction capacitance increases. The Pa- 
cific Semiconductors V -56 Varicap, 
used in the Semi -Sweeper, has a junc- 
tion capacitance of 56 pf at -4 volts. 
The sawtooth applied to the V -56 
causes the capacitance to vary in pro- 
portion to the amplitude of the saw - 
tooth. The sawtooth waveform is also 
brought out to terminals on the Semi - 
Sweeper to provide a time base for the 
oscilloscope. 

Fig. 1 is the schematic. Power is 

supplied by two 9 -volt transistor batter- 
ies. R2 and R3 determine the charge 
time of C2. R3 adjusts sweep frequency 
between 5 and 30 cycles per second. 
Capacitor Cl is an rf bypass. The saw - 
tooth appears across Jl and J2, which 
connect to the external horizontal in- 
put on the oscilloscope. The appropri- 
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ate inductance for the desired sweep 
frequency is connected across terminals 
J3 and J4 to complete the oscillator cir- 
cuit. 

The oscillator consists of a Motor- 
ola 2N741 (Q2) in a Colpitts configura- 
tion. A capacitive voltage divider (C5 
and C6) is connected across the exter- 
nal inductance, and feedback occurs 
between collector and emitter through 
this network. The variable -capacitance 
diode is connected in parallel with the 
tuned circuit and causes its frequency 
to sweep back and forth at a rate de- 
termined by the sawtooth frequency. 
Rf output is coupled from the low -im- 
pedance emitter of Q2 to jack J5 
through a 220 -pf capacitor. Oscillator 
B -plus comes from a voltage divider 
connected across the battery (R4 and 
R5). The oscillator is operated at a re- 
duced voltage to prevent the rf cycles 
from exceeding the 2N741's collector 
breakdown rating. 

Construction 
The Semi -Sweeper is constructed 

in an LMB chassis box 2 x 31/2 x 6 inch- 
es. The circuitry is mounted on a piece 
of Vector board 2 x 3 inches. Vector 
pins are used to make connections 
and junctions as required. The board is 
supported on binding posts J1J4. The 
method of mounting the batteries is 
crude but seems effective: a bolt through 
the front panel pulls down on an alumi- 
num plate which bridges the two bat- 
teries. A phono connector is used for 
the rf output jack. 

Using the Semi- Sweeper 
The method of connecting the 

Semi -Sweeper is shown in the block dia- 
gram (Fig. 2). The scope is usually 
connected across the detector load, as 
shown. The output of the generator is 
coupled to the input of the circuit be- 
ing aligned through a shielded cable and 
potentiometer. The length of the cable 
or the impedance it feeds is not critical 
but simply changes the tuning slightly. 
The only precaution in using the sweep 
generator is to avoid overloading the 

J3 C5 R7 D R8 CI JI QI 

Simple wiring takes little space and looks neat on perforated board. Circuit lends itself 
nicely to printed -circuit design. A circuit board is available -see the parts list. 

circuit under test. Overload is usually evi- 
denced by a perfectly flat top on the 
alignment curve. It is seldom possible to 
get such an ideal curve, so you'll recog- 
nize it as overload. Always keep scope 

47PF 

FROM l 
OUTPUT 
OF CKT 
UNDER TEST 

I 
.4-""t 11 

TO 

SCOPE 
VERT 
INPUT 

Fig. 3 -Rf "probe" (demodulator network) 
you can make for amplifier without detector. 
Regular rf probe designed for vtvm or scope 
will work fine. 

gain as high and generator signal as 
low as possible. 

If you need more generator output, 
increase the value of the potentiome- 
ter. For sweeping single stages, when 
maximum gain is required, the poten- 
tiometer can be eliminated altogether. 
A suitable detector probe for single - 
stage alignment (where there is no de- 
tector) is shown in Fig. 3. 

Virtually any inductance can be 
used externally to determine the sweep 

-- 
HORIZ 
DEFL 

; 
OUTPUT 

loon 
SEE 
TEXT 

SEMI -SWEEPER 

COIL 
}E XT 
!COIL 

RCVR UNDER TEST 

MIXER IFT 

s. 

ÌÌ 

AV 

T 

DE T 

VOL 

SCOPE 

-0 
VERT HORIZ 
O P 

Fig. 2 -How to connect Semi- Sweeper to scope and receiver or amplifier to be aligned. 

ZA 

(center) frequency. For 455 -kc align- 
ment, one winding of a discarded i.f. 
transformer makes an excellent tuned 
circuit. There is no need to remove the 
internal capacitor unless the sweep fre- 
quency is too low to hit 455 kc. I.f. and 
rf transformers can also be used at other 
common alignment frequencies. Above 
4.5 me it is more convenient to use 
slug -tuned coils. At 27 me and above, 
a few air -wound turns make an excel- 
lent coil. The turns may be spread or 
compressed to vary the frequency. 

If you are not sure of the sweep- 
ing frequency, tune it in on a general - 
coverage receiver. You'll recognize the 
signal immediately by its distinctive 
sound. The external inductance can also 
be checked with a grid- dipper. Turn the 
sweeper on when you dip the coil. 

Sweep linearity is intentionally rath- 
er poor. As the frequency is varied, and 
the alignment curve moves across the 
scope trace, the pattern width will 
change. Thus, when you align selective 
circuits, change the frequency until you 
get the broadest curve. If you're work- 
ing with broad -tuned circuits, change 
the frequency to move the curve to the 
opposite end of the scope trace to nar- 
row the alignment curve. Sweep width 
can be decreased by adding capacitance 
across the external inductance to re- 
duce the effect of the diode capaci- 
tance change. 

Always use the slowest possible 
sweep speed to obtain the most faithful 
reproduction of the alignment curve. 
Crystal filter alignment is particularly 
critical. If the speed is increased be- 
yond 20 cycles or so, crystal ringing 
will distort the curve. 

For best results, use the oscillo- 
scope on the dc- coupled position. At 
slow sweep speeds, the coupling capaci- 
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tors in an ac- coupled scope cannot pass 
the low- frequency components of the 
waveform and distortion occurs. If a 
dc scope is not available, increase the 
generator sweep speed to a compromise 
setting. 

Although 100 kc is an arbitrary 
minimum, the sweeper will work at low- 
er frequencies. Below 100 kc, compara- 
tively large capacitances are required 
to resonate a coil to a given frequency. 
This shunt capacitance across the Vari- 
cap reduces the effective sweep width. 
When you use the sweeper below 100 
kc, always use a large inductor so that 
only a small amount of external parallel 
capacitance is required. The J. W. Mil- 
ler multiplex adapter coils (such as No. 
1351) are excellent inductors down to 
50 kc or so. 

10K 
6V BATT 

+ 
TO AVC LINE 

TO CHASSIS OR B- 

Fig. 4 -"Bias box" for replacing avc /agc 
voltage with fixed voltage for alignment. 

For an accurate alignment curve, 
disable the ave. Otherwise, the rectified 
sweep signal from the detector will be 
fed back via the avc circuit as a cor- 
recting voltage. When the sweep curve 
changes direction or amplitude, the avc 
tries to counteract the change. Obvi- 
ously this results in a distorted curve. 
Use a "bias box," as shown in Fig. 4. 
By connecting it across the avc line you 
have complete control over the gain of 
the i.f. simply by adjusting the potenti- 
ometer. 

The oscillator is so strong that just 
about any external coil is satisfactory. 
If you don't have a junkbox full of old 
coils, you can make suitable inductors 
out of old slug -tuned coil forms. They 
can be scramble -, solenoid- or layer- 

- wound with equal success. The more 
turns you use, the lower the resonant 
frequency. If you own a grid -dip meter, 
you can check the tuning range of the 
coils by tacking a 50 -pf capacitor across 
each. This represents the approximate 
capacitance inside the sweeper. 

As you go higher in frequency, 
you may find the sweep range excessive. 
This is because the capacitance of the 
Varicap has a greater effect on the fre- 
quency of the tuned circuit as the in- 
ductance is made smaller. Sweep width 
can be reduced by paralleling the ex- 
ternal inductance with additional capac- 
itance and withdrawing the slug or re- 
moving turns to maintain the same reso- 
nant frequency. 

My Semi- Sweeper has been used 
almost daily since it was constructed. 
Cost of construction should be about 
$20, far less than the cost of a com- 
parable ready -made or kit instrument. 

END 

SEPTEMBER, 1965 

FOOLPROOFING THE 

TRANSISTOR DUO 

By RUFUS P. TURNER 

Atwo -terminal p -n -p -n semiconductor 
device, such as the four -layer 

diode, has many interesting and useful 
applications in simple circuits: low - 
voltage relaxation oscillator, flip -flop, 
static switch, power inverter, negative 
resistor, among others. But this is an 
expensive component. 

Many articles have stated that the 
four -layer diode corresponds to a p -n -p 
and n -p -n transistor connected in series 
in a regenerative loop, as in Fig. 1 -a. 
And people have asked immediately, 
"Why can't I hook up two inexpensive 
transistors to get the same operation ?" 
Most who have tried such a transistor 
duo have gotten nothing but straight dc 
conduction, no bistable operation. The 
secret to foolproofing the arrangement 
is to connect a small resistance (R) be- 
tween the base and emitter of the n -p -n 

- CATHODE -CATHODE 
a b 

Fig.I 

transistor, as in Fig. 1 -b. This allows the 
p -n -p collector current to develop a sig- 
nal voltage drop across R, which is high 
enough to drive the n -p -n vigorously. 

Without the resistor, the current 
flowing into the n -p -n base is not always 
high enough to trigger the circuit. I 
found a 62 -ohm 1/2-watt resistor just 
right, but some adjustment in one direc- 
tion or the other may be needed with 
individual transistors. 

Fig. 2 -a shows response of the duo. 
When dc is supplied from a current 
source (variable voltage source in series 
with a 100 -ohm resistor, Fig. 2 -b) , the 
voltage drop from anode to cathode 
first increases rapidly from zero to 1.9 
as the current is raised from zero to 400 

µa. Then as the current is further in- 
creased, the voltage drops rapidly to 
0.35 at 10 ma. And as the current is in- 
creased still further, the voltage again 
rises to 0.40 at 16 ma, as shown. 

A- PEAK 
1.9 V 

.40V 

.35VOI 

0,-0400#A ZOMA 

I (CURRENT THROUGH DUO) 

VALLEY POINT 

a 

16MA 

b 
Fig.2 

Region AB indicates negative re- 
sistance, whereas OA and BC represent 
positive resistance. When the duo is 
driven from a dc voltage source, the 
current increases slowly to 400 µa 
(01:1 state of the duo) as the voltage is 
increased from zero. When the voltage 
reaches 1.9, however, the current sud- 
denly jumps to 10 ma (on state of the 
duo) . 

In many circuits, the duo is used 
simply as a neon lamp might be used 
at higher voltages; in other circuits, as a 
10 -ma tunnel diode. This combination 
is cheap when compared with higher - 
priced p -n -p -n units; at current prices, 
the 2N107, 2N170 and 1/2-watt resistor 
total $1.54. Larger transistors may be 
used, of course, if heavier -current oper- 
ation is desired. To make a simple, com- 
pact unit for wiring into circuits and for 
experimentation, the wired transistors 
and resistor may be enclosed in a small 
plastic tube, encapsulated with wax or 
other potting material, and a single pig- 
tail brought out at each end. END 
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DIDDE RF SWITCHES 
Practical circuits -like a transmit /receive switch- demonstrate 

possibilities for reliable remote rf switching 

By IRWIN MATH 

ORDINARY COMPUTER DIODES MAKE 

excellent rf switches. Because switching 
is completely electrical, there are no 
moving relays or closing contacts. This 
results in sure and noiseless contact 
each time. 

It is well known that a forward - 
biased diode presents a very low im- 
pedance-a couple of ohms or less. A 
reverse- biased diode offers a high im- 
pedance, into the megohm region. Thus, 

by placing a diode in series with a sig- 
nal source and properly biasing it, one 
can produce a very satisfactory "elec- 
tronic" switch. 

Fig. 1 shows a typical diode switch. 
When a positive control voltage is ap- 
plied, the diode is reverse -biased and 
will cause as much as a 10,000:1 reduc- 
tion in signal (40 db). With a negative 
voltage, however, the diode is forward - 
biased. Now, the rf sees a low imped- 

Author built his antenna -changeover switch into a tightly shielded aluminum box. Free 

wire in bottom photo is bias connection, brought through feedthrough capacitor in box 

cover. 

40 

ance path, and passes through the cir- 
cuit quite easily. Using this idea, we can 
come up with a very useful rf switch 
for coaxial lines. Fig. 2 shows a single - 
pole triple -throw switch. The dc bias 
voltages are the only ones switched me- 
chanically. 

INPUT 

.01 

RFC 

DIODE 

SEE 
TEXT 

r9 

OUTPUT 

.01 

RFC 

(.001 FEEDTHROUGH 

± BIAS 

Fig. 1 -Basic diode spst switch. The .01 -µf 
capacitors block dc. 

Diodes used for these applications 
should be chosen for very high front - 
to -back ratios and small forward re- 
sistances. For low -power work, com- 
puter diodes such as the 1 N 118 and 
1 N 100 do well. At higher powers, the 
typical germanium or silicon "top -hat" 
type, such as the 1N91 series, will be 
useful. In the uhf region, the 1N21 se- 
ries would probably prove a good 
choice for an rf switch. 

INPUT .01 

(OUTPUT)) 

RFC RFC 

OUTPUTS 
(INPUTS) 

*SEE TEXT 
(.001 (3 ) 

IFEEDTHROUGHS) 

t BIAS BIAS 

Fig. 2 -An sp3t diode rf switch. 

Again -the most important charac- 
teristic of the diode chosen for rf 
switching is the front -to -back ratio. 
This should be as high as possible. The 
forward resistance, on the other hand, 
should be as low as possible. At vhf, 
the capacitance of the diode structure 
becomes important. 

The unit in Fig. 1 was used spe- 
cifically for test purposes. The diode is 
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PWR TRANS 

117 VAC 

6.3V HTR LINE 

Fig. 3- Dual -polarity 
bias supply for the 
diode switches. 

an RCA type 1N1764. The 1 -mh chokes 
should be all right from 3 or 4 mc to 
about 50. Above that, use 100 -ph 
chokes; below that, 2.5 -mh or larger 
ones. With this circuit, a positive bias 
closes the switch. This bias may be any- 

+ thing from about 3 to 6 volts. A con- 
venient source of bias voltage is the 6.3- 
volt heater supply. Fig. 3 shows a sim- 
ple method of obtaining either positive 
or negative voltage from this supply. The 
100 -ohm resistors limit the current. 

After experimenting for some time 
with diodes, I decided to build a diode - 
operated antenna changeover relay. 

ANT 

.01 

IN3254(2) 

1 

XMIT TER 

RCVR 

RFC (3) SEE TEXT' 

(.001 FEEDTHROUGH 

±BIAS 

Fig. 4- Practical diode antenna- changeover 
(transmit /receive) switch. This amounts to 
an spdt switch. 

The final device is shown in Fig. 4 and 
the photos. Switching is accomplished 
with the 6 -volt supply described. The 
unit has been tested with 10 watts of 
rf in the 6 -meter band (50-54 mc) and 
has up to 40 db of isolation between 
transmitter and receiver. As far as the 
rf from the transmitter to the antenna is 
concerned, there is only about 14 to 1/2 

db loss through this path. I did not try 
the switch at frequencies much higher 
than 50 mc, but with the proper lead 
dress and component layout, it seems 
quite practical. For higher power, use 
some of the newer stud -mounted di- 
odes on the market. END 
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What's Your Modulation % ? 
It's easy to find out with a scope 

By FRED BLECHMAN, K6UGT 

You've often heard "How's my 
modulation ?" on the air. You know it's 
important -that the receiver responds 
to the modulation rather than to the 
carrier strength. But do you know how 
to measure your own modulation per- 
centage? It's easy if you own (or can 
borrow) an oscilloscope. 

The scope doesn't have to be an 
expensive one, just so it has direct con- 
nections usually through dc blocking 
capacitors) to the vertical deflection 
plates of the CRT. Also, you will need a 
pickup coil -three turns of ordinary in- 
sulated hookup wire around a 1 -in. di- 
ameter form, close- wound. Remove the 
loop from the form and tape it together 
for convenience in handling. Now sol- 
der a twisted pair of wires about 2 feet 
long to the ends of the pickup loop. 
Connect the ends of the twisted pair to 
the (direct) vertical- deflection termi- 
nals of the scope, then turn on the 
scope. 

Now place the pickup coil near 
your transmitter final coil, and turn on 
the transmitter. You'll get a band 
across the scope screen, the height de- 
pending upon the position of the pickup 

I 
Modulation in titis waveform figures to just 
over 30 %. Distortion is low. 

Trying to increase modulation beyond a 
certain point only increased distortion - 
now bad enough to reduce intelligibility and 
widen band occupied by transmitter beyond 
reasonable limits. This rig is simply incap- 
able of modulating beyond about 70 -75 %. 

coil with respect to the transmitter coil. 
Adjust the pickup coil so you get about 
an inch -high scope pattern if you can. 
Be careful of exposed high voltages in 
the transmitter. The scope's vertical 
gain control, being bypassed, will have 
no effect on the height of the trace. 

Now talk into the transmiter mike. 
The pattern on the scope should jump 
wildly. Adjust the scope horizontal 
width and sweep frequency for a com- 
fortable display. Whistling (hold the 
mike farther away than when you talk) 
can give a remarkably clean wave -en- 
velope pattern if you adjust the sweep 
frequency properly. The best arrange- 
ment is to use an audio signal generator 
as a modulating source; either feed it 
direct to the modulator input, or hook 
the generator up to a speaker and hold 
your mike near the speaker. 

Here's how to measure the modula- 
tion percentage: 
1. Speak as you normally do. Don't 

shout! 
2. Measure the maximum pattern 

height in any convenient units. Call 
this height "A ". 

3. Measure the minimum height of the 
modulated pattern. Call this "B ". 

4. Now use this simple formula: 

Modulation % = A B X 100 

You may find that you can drive 
your microphone harder without ex- 
ceeding 100% (bright dots on the trace 
center line), but your distortion will 
probably increase. If you use an audio 
generator to feed the modulator, your 
display can be a stationary trace (see 
the photos) and you can pretty well 
tell where you begin trading clean mod- 
ulation for distortion. 

What do you do if the modulation 
of your rig is hitting 100 %? Back away 
from your mike or you'll splatter all 
over the band. If your modulation is 

too low, speak closer to the mike, speak 
louder, try a mike with higher output 
or check the modulator tubes. 

The sad fact is that many trans- 
ceivers are design- limited to a low mod- 
ulation percentage, since modulator 
power costs the manufacturer more 
dollars. If your modulation seems to be 
limited, you will probably find it worth 
your while to use one of the several 
speech- compression amplifiers on the 
market; these will make the most of 
the modulation percentage you do 
have. END 
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COVER STORY 

The Proton Magnetometer: New Tool for 
Archeologists and Treasure -Hunters 

This exciting electronic prospecting instrument has opened new paths to the past 

ARCHEOLOGISTS CAN SAVE PRECIOUS TIME 

with a new instrument: the proton mag- 
netometer. Just recently, it has found 
stone -age civilization sites in England 
and probed Etruscan tombs in Italy. 
Now investigators are using it in the 
USA. No longer must archeologists drill 
holes and dig trenches just to learn 
whether there might be anything down 
there worth looking for. With the pro- 
ton magnetometer, the center of a site 
can be plotted on a map long before 
anyone brings out the shovels. 

An electrical method of probing 
has been used for some time. It works 
by passing a current into the ground 
through two outer electrodes in a line of 
four. The resistivity can then be calcu- 
lated from a simple formula involving 
the measured resistance between the 
inner pair of electrodes and their dis- 
tances apart. The success of a site sur- 
vey depends on having a measurable 
contrast in resistivity between the struc- 
tures sought and the surrounding 
ground. The contrast depends on the 
moisture content of the ground; this, 
being a variable, can be compensated 
for on the chart. Information is gath- 
ered by making a measurement spread 
through a right angle. Then the data 
are processed. A pattern 25 feet wide 
and 55 feet long can be plotted in 1 

hour, against days of digging by the old 
method. 

This method of locating sites has 
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By E. H. MARRINER 

Eisec Proton Magnetometer -a commercial unit. 

been used in Europe for several years 
but has only recently been tried in this 
country. The University of California 
found a new San Dieguito Indian corn- 
plex in San Diego County, California, 
on the first field trial. But the resistivity 
method is being supplanted by a new 
method, using the proton magnetome- 
ter. 

Any instrument that measures a 
magnetic field is called a magnetometer. 

SOUTH I 

0 5ft IO 15 

HORIZONTAL DISTANCE IN FEET 
20 25 30 

NORTH 

35 40 

Fig. 1- Magnetometer readings are plotted along a straight line. Points between which 
magnetic susceptibility changes rapidly (as between the little flags a -a and b -b) define 
the areas where the searcher looks for objects of interest. 
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Such instruments have been used in geo- 
physical studies for many years. 

The original magnetometer was 
called the Swedish mining compass. 
It was developed about 100 years ago 
and used only to detect ore bodies. 
About the turn of the century the 
Hotchkiss dip needle and super -dip were 
developed. During World War II, air- 
craft detection of submarines came out 
of this principle, although these devices 
were actually a type of variometer (in- 
strument used to measure variations in 
magnetic fields). 

In 1956 a group of research geo- 
physicists developed the proton magne- 
tometer. This instrument measures the 
magnitude of the earth's magnetic field. 
The operator of the device can detect 
a magnetic anomaly spatially on a 
chart (Fig. 1) . 

Systematic variations in the physi- 
cal properties of the earth are what en- 
able the magnetometer to find the struc- 
tures that cause them. These variations 
are called anomalies. Anomalies due to 
magnetic material can be detected by 
the proton magnetometer. Two distinct 
types sought by the archeologist are 
those produced by soil of high suscepti- 
bility in comparison with its surround- 
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ing material, and those caused by the 
ferrimagnetic properties of heated ma- 
terial, which is termed thermoremanent 
magnetism. 

The magnetometer is one of the 
few devices that have been adapted in 
the past few years to archeological sur- 
veying. 

The first use of the proton magne- 
tometer for archeological surveying 
was in the winter of 1957 at Hunting - 
tonshire, England, by a group of Ox- 
ford University scientists. They detect- 
ed a number of Roman and medieval 
walls and house outlines made of clay.1 

A few years later a group from the 
Indiana Historical Society used the de- 
vice to find a pre- Columbian village in 
southern Indiana and produced enough 
evidence to map in detail the entire for- 

` tified village. 
A proton magnetometer of differ- 

ent design was used in the German 
Rhineland. This instrument produced 
readings unaffected by diurnal varia- 
tions or magnetic storms. It proved of 
real value in this area since there is a 
great variety of subsoils in the pits and 
ditches. The Roman city of Xanten was 
explored with the proton magnetometer, 
and the survey data produced detailed 
maps of the city's foundations and de- 
fenses.3 

Physical description 
The proton magnetometer is com- 

posed of a control box and the bottle 
(Fig. 2). In the bottle is a plastic con- 
tainer called the sensing head, 1.85 
inches in diameter. The bottle holds 
about a pint of distilled water. (Alcohol 
is used in arctic climates.) The bottle 

Fig. 2 -The "bottle" section of a proton 
magnetometer. 

is surrounded by a coil of wire (1,250 
turns of No. 22 SWG) which serves the 
dual purpose of polarizing the protons 
and receiving the signal produced by the 
precession of the protons. In the receive 
position, the weak signal is amplified by 
an amplifier connected to the bottle 
unit by a cable. Digital indicators read 
this amplified signal and record the 
measurements. 

A magnetometer is a rather simple 
device, though it depends on nuclear 

Two archeologists make a field survey with the proton magnetometer. 
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reactions. It can best be described in 
the words of an article by Dolan Mansir 
in the April 1960 issue of RADIO -ELEC- 
TRONICS, which also showed some of the 
electronic circuitry used to amplify and 
detect the magnetometer output. Part 
of the article is reprinted here. 

How a magnetometer works 
"Protons are simply the nuclei of 

hydrogen atoms, and there are two rea- 
sons why they can be used to measure 
magnetic fields: Protons have magnetic 
moments, like very small bar magnets, 
and they spin on an axis through their 
magnetic poles -or at least their be- 
havior indicates they do. 

The magnetic moment and spin 
determine a property known as a gyro - 
magnetic ratio. This merely means that 
the tiny bar magnets, spinning on their 
axes will precess at a given frequency 
(like a spinning gyro, which will wobble 
but not fall if tipped) if they are placed 
in a given magnetic field -and if you 
follow the right sequence of steps to 
cause the precession to occur. 

Causing and detecting precession 
What does it take to cause a free 

precession and how do you detect it? 
If a bottle of water or other substance 
containing many hydrogen atoms is 
placed in a strong nonoscillating mag- 
netic field, the nuclei of a majority of 
the atoms will align themselves with the 
applied magnetic field. Now, if the mag- 
netic field is suddenly removed, the 
spinning atomic gyroscopes are given a 
"push" by the earth's magnetic field, and 
they start to precess in phase. After a 
few seconds, the phase relationship is 
lost as the nuclei align with the earth's 
field and it is necessary to start over with 
the aligning process. 

If the aligning field is exactly in the 
same direction as the earth's field, the 
protons do not get a push and no pre- 
cession occurs. For best signal ampli- 
tude, the aligning field should be at 
right angles to the earth's field. Align- 
ment affects only the signal amplitude, 
not the signal frequency. 

In practice, the protons are actual- 
ly placed in a bottle which is put in the 
center of a simple coil of wire. The coil 
does double duty -it furnishes the 
strong magnetic field to align (polarize) 
the protons, and the precessing magnetic 
moments of the protons induce the sig- 
nal voltage in it. This is exactly analo- 
gous to an ac generator. 99 

Magnetic susceptibility 
Magnetic susceptibility determines 

the magnetic moment induced in a sam- 
ple when it has been placed in a mag- 
netic field. By the susceptibility method 
the proton magnetometer can detect 
pits, ditches, walls and tombs. The 
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amount of susceptibility in a pit is re- 
lated to the amount of organic matter in 
the soil from food, waste material, buri- 
als or charcoal. Many tombs have air 
pockets which cause a change in sus- 
ceptibility from the surrounding materi- 
al, as was discovered by Dr. Lerici at a 
few sites in Italy.4 

Iron oxides in pottery shards, kilns 
and furnaces produce the second type 
of variation, thermoremanent magnet- 
ism. The overall content of iron oxides 
on the earth's surface ranges from 0- 
1 %. The oxide is normally magnetite, 
hematite, or maghemite, a structural 
combination of the first two. As pottery 
is fired, its temperature is raised, result- 
ing in the alignment of the ceramic mag- 
netic properties with the earth's field; on 
cooling, the domains are fixed in one di- 
rection, forming a weak permanent 
magnet. 

Anomalies produced in these ways 
vary in range from 0 -100 gammas, 
which is equal to about 1/500 of the 
earth's magnetic field. Iron artifacts or 
deposits can produce even larger anom- 
alies depending on their size and the 
depth at which they are buried. 

The primary reasons for the suc- 
cess of the proton magnetometer are 
simplicity of operation, fast surveying, 
reduction of manual labor and relative- 
ly low cost compared with prices of oth- 
er geophysical instruments. 
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Magnetic contour map. Light lines and numbers are ordinary topographical contour lines; 
heavy lines and numbers are contours of magnetic susceptibility. Bunched contours repre- 
sent sharp gradations in magnetic susceptibility and are the areas that interest researchers. 

The future of the device looks 
very promising. Many more discover- 
ies, made with its help, will enlighten 
our record of man. END 

References 
1 M. J. Aitken, Magnetic Prospecting. Archaemefry, 

1958, Vol. 1, pp 24 -26. 

z R. B. Johnston, Archaeological Applications of 
the Proton Magnetometer in Indiana. Archae- 
metry, 1961, Vol. 4, pp 71, 72. 

s Irwin Schollar, Magnetic Prospecting in the Rhine- 
land. Archaeomefry, 1961, Vol. 4, pp 74, 75. 

*R. E. Linington, Quaderni di Geofisica Applicata, 
1960, Vol. XXII, pp 13 -28. 

6 M. J. Aitken, Physics and Archaeology. Inter - 
science Publishers, New York, 1961. 

WHO INVENTED IT? 
By Robert G. Middleton 

The Wheatstone Bridge 

Who invented the Wheatstone bridge? 
Who invented the variable -arm Wheat- 
stone bridge? 

WHEATSTONE BRIDGE VARIABLE-ARM 
WHEATSTONE BRIDGE 
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Three stupid questions? Not all all! The 
upside -down answers may surprise you. 

-[ SEM UOIlUaAUI Slg pug 'uMOUlun sum 
aweu s,atisugo '££81 `8Z .gad 3o mown 
sunrL inarydosollyd ag1 u! wty Aq paquasap 

sum pue `puelgug `yJTMIOOm 1E AwapEOd 

A1eitlEbni IrAog agi ;o aflsuyo 'S Ag 

paluanut sum agpuq auoislEaym ayJl, 

Who Discovered Coulomb's Law? 

Coulomb's law states that the force 
exerted between two electric charges is 
equal to the product of the charges and 
is inversely proportional to the distance 
between them: f = gig,./r2. Who dis- 
covered this law? 
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Who Invented the Meter Movement? 

The first meter which indicated current 
values was invented by whom? What is 
this type of instrument called? 
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TV TUNER TROUBLES 
TV front -ends need be no more frightening 

than any other part of a set 

By JACK DARR 
SERVICE EDITOR 

LOTS OF US HAVE TROUBLE WITH THESE 

little tin boxes, and too many of us won't 
even try to repair them. Worst of all, 
now and then we have a tuner over- 
hauled, get it back and install it, and 
still have the same trouble. (Because we 
weren't sure it was tuner trouble.) So, 
let's see if we can't find some tests that'll 
tell us definitely that we have a bad 
tuner. While we're at it, let's see if we 
can't fix more of them "at home." Tuner 
repair services are invaluable, but we do 
ship a lot that could be fixed on our 
own benches. 

RF AMPL 

ALL THREE 
FIXED-TUNED 

RF 't MIXER 

OSC 

IF OUTPUT 

Fig. 1 -Three fixed -tuned stages, that's all. 

Electrically, a tuner is about as 
simple as you can get. Three stages: rf, 
mixer and oscillator (Fig. 1). All fixed - 
tuned -the only adjustment is a wee ca- 
pacitor in the oscillator circuit. All the 
rest are fixed, and we select the right 
coils with some kind of switch (Fig. 2). 
It's only the physical construction of a 

tuner that's complicated. 
A tuner tunes by amplifying the rf 

signal, beating an oscillator signal with 
it, and selecting the right beat frequency 
for the i.f. Heavy wire coils are used, 
with only a few turns, since we're work- 
ing in vhf. These are tuned mostly by 
their own, plus some stray, self- capaci- 
tance. So, they're not going to give you 
much trouble, if you let them alone. 
(Just like a rattlesnake!) 

Most tuner troubles turn out to be 
things like dirty switch contacts, bad 
tubes and burned resistors. More trou- 
ble is caused by unskilled attempts to 
repair than by actual part failures! 
So, here's Axiom No. 1, in all tuner 
work: "Let it alone until you're sure 
where the trouble is!" We'll show you 
how to make all necessary tests on any 
tuner, without ever taking the cover off. 

What's the simplest test for any 
electronic circuit? Performance. See if 
it's doing what it's supposed to. The 
tuner's supposed to deliver an i.f. signal 
to the i.f. amplifier input, so let's see if 
it does. Here are the symptoms of tuner 
troubles: 

1. Picture flashes on and off, and 
you see streaks and flashes on the screen 
when the channel selector knob is 
turned, or the tuner is jarred. 

2. Heavy snow, weak pictures. 
3. High channels gone, lows fair or 

good. 
4. Low channels gone, highs OK. 
5. White -out: no sound, no pix. 
Now, this is where we have to 

watch out! A couple of these symptoms, 
most especially No. 5, can be due to oth- 
er things: agc, weak i.f. tube and so 
on. Too quick a diagnosis can get us into 
trouble deep. So let's test carefully and 
eliminate the other causes before we go 
digging into the tuner, huh? 

Quick- check: Override the age 
with a bias box. If this brings the pic- 
ture back, then we fix the agc trouble 
and let the tuner alone. Best test: feed 
a test i.f. signal into the i.f. input. If this 
produces a good picture, but we can't 
get anything through the set's tuner, 
then we know that the trouble must be 
there. Incidentally, we don't have to get 
a perfect picture on this test; as long as 
we get a very decided improvement, this 
is the answer we want. Practice tells you 
what kind of picture to expect. 

Common tuner troubles 
There are a lot of switch contacts 

Fig. 2-Same basic 
circuitry appears in 
most tuners. Some 
may have neutral- 
ized triode rf's, 
some cascodes, 
some old ones even 
pentodes -but they 
all have rf's! 

ANT 

RF INPUT 

in a tuner: 96 in even the smallest! If 
any one of these is dirty or intermittent, 
you've got trouble. Just to be sure, I 
asked a lot of technicians what the most 
common tuner trouble was, and got the 
same answer from all of them. "Dirty 
switch contacts!" 

Test: Turn the channel -selector 
knob. If you have to wiggle it to make 
the picture come on, and if there are 
flashes and streaks on the screen when 
the knob is moved, that's it. Step 1, spray 
the tuner thoroughly with tuner cleaner 
compound. There are several on the 
market, all good. Use a long thin plastic 
tube on the nozzle, and push it through 
the holes in the tuner housing to get 
closer to the switches. Turn the knob 
continuously while spraying, to work the 
dirt loose and flush it out. 

In about 8 out of 10 tuners, this 
will fix the trouble. If it won't, then 
you're going to have to go inside. This 
is a shop job. Don't try to do it with 
the tuner balanced on your knee! 

Tuner cleaning, in the shop 
Because of the way a tuner works, 

the best way to test it is in actual oper- 
ation. Coil resistances are so small you 
can't measure them. So we need a meth- 
od that will let us get to the tuner, and 
at the same time leave it working nor- 
mally. 

Many of the late tuners are mount- 
ed separately, on a cable long enough to 
let you take them loose and examine 
them, leaving the rest of the chassis in 
the cabinet. Any tuner can be handled 
that way! Make up a test cable of in- 
sulated wires, about 5 of them. (Handi- 
est: fasten one end to a terminal strip, 
then screw the wires to that.) Take the 
wires off the tuner, being sure to mark 
the color of each on the top near the 
connection. Tack your extension wires 
to the tuner; make the cable long enough 
to let you get the tuner on the bench. 
The length isn't critical at all, with these. 

The i.f. output lead is usually a short 
piece of coaxial cable. If you want to, 
make up a plug and socket for extending 
it, but you'll get about as good results 
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Fig. 3- Extension cables make work easier. 

with a piece of insulated wire. Fig. 3 

shows this setup in use. You'll be sur- 
prised at the good picture you get. Only 
one thing: don't try to align a tuner out 
in space like this; wait till you get it 
back on the chassis. 

You'll need one more wire for a 
ground: if you forget that, the tubes 
may not light! Also, put a piece of spa- 
ghetti or tape on the B+ connections; 
otherwise, they bite! Now you're all 
ready to go. 

Set up so you can see the screen. 
Sometimes your cables will let you turn 
the cabinet far enough. Other times, 
you'll have to use the mirror. Hook up 
the antenna, and try the set. 

You need the right tools. Right now, 
before we take the cover off that tuner, 
let's get that straight! Suggestions: a 
couple of nylon tuning tools, preferably 
with a screwdriver tip; small long -noses 
and cutters, or a pair of locking tweez- 
ers; a couple of metal "soldering -aid" 
tools, with a slotted tip; and a long, 
thin soldering iron of some kind, and 
we're ready to go. A magnifying glass 
is a big help, too. 

Fig. 4 -Shine contacts with a paper towel. 

Check to see which channels are 
giving trouble. Usually, only one or two 
are really bad. Look at the switch con- 
tacts: you'll usually see the dirt on them. 
If this is a turret tuner, take the drum 
out by unhooking the spring clips at 
each end. Clean the contacts on the tur- 
ret by rubbing them with a clean, dry 
paper towel (Fig. 4). [Better yet, use a 
special switch and tuner kit such as 
Standard Kollsman's Conta Care that 
contains a special cleaning cloth and sul- 
phur -free contact oil. Editor] Leave 
them dry; no lubrication. Now look at 
the fixed contacts. Fig. 5 shows a set, 
before cleaning. Give these the paper - 
towel treatment, too. 

In a few cases, these contacts will 
lose their spring. Using a soldering -aid 
tool, you can bend them to make con- 
tact firmly again. If they've lost tension, 
slip a short piece of plastic spaghetti 
through the "loop" to build up the ten- 
sion. While cleaning these, or any other 
tuner, contacts, be sure you don't move 
any parts or wires; this will throw the 
unit out of tune! 

Wafer- switch tuners are more dif- 

Fig. 5 -Shine turret-drum fixed contacts, too. 
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ficult, but not impossible to get into. 
A strong magnifying glass is a big help, 
preferably something like the one shown 
in Fig. 6. Prop the tuner up on a small 
cardboard box, to keep it still while 
you're working on it. 

In these tuners, caution is even 
more important. While working "in- 
side," be VERY sure that you don't move 
any of the coils, wiring, etc. Spray clean- 
ers on the switches. If necessary, give 
them a brushing at the same time. Get 
a kid's water -color brush at the dime 
store, and clip the bristles off about V4 

inch long. Pipe cleaners leave bits of 
fuzz on the switch, which could cause 
trouble. 

To find the channel switch that's 
giving the trouble, look on the switches 
for the "junction" between the low -band 
coils, made up of several turns of wire, 
and the high -band coils, which will be 
just a half -turn of wire. The last low - 
band coil will be channel 6, and the first 
tiny coil, next to it, is channel 7. 

With the tuner set on a bad chan- 
nel, carefully touch the slider-bn each 
deck with one of the nylon tools. When 

Fig. G -.4 hi, magnifier (Lipper ri;h1) is a big help. 
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you hit the bad contact, the picture 
come on. To cure this, turn the tuner 
to another channel (to get the slider out 
from between the fixed contacts), and 
very carefully bend the contacts, just a 

wee bit! Now, try it again. 
On some tuners, watch out for bad 

contact between the slider itself, on one 
side of the wafer, and rivets on the oth- 
er. If you find this kind of trouble, touch 
the rivet with a very fine -pointed sol- 
dering -iron tip, and put just a tiny gob 
of solder on it. Don't do this on the 
slider side, as you may get solder on 
the metal slider which would be hard 
to get off. If you use soldering paste or 
flux, use it very sparingly. 

Along this line, watch out for bad 
solder joints, on coils or anything else, 
especially tube sockets. You can find 
these by very gently touching the sus- 
pected coil with an insulated tool. 

Tuner tests without tea rdown 
To sum up: what we need is full 

information about this tuner without 
having to go inside to get it. Fortunately, 
we have gadgets that'll let us do that 
easily. 

First, make a signal substitution 
test. Feed a test signal at the i.f. from 
a pattern generator into the i.f. input. 

will 

ANT 
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RF AMPL 

Fig. 7-Inject- 
ing an i.f. signal 
from a working 
tuner (bottom 
left) usually es- 
tablishes defi- 
nitely whether 
set's tuner is 
bad. Use adap- 
ter sockets and 
a clip lead. 

If this brings the picture back, and we 
have already checked out all the other 
possibilities, like agc, etc., then we can 
be fairly sure the trouble's in the tuner. 
You can get a good test signal from 
another TV set with the same i.f. Simply 
connect a test lead, with a clip on each 
end, from tuner output of the good set 
to i.f. input of the bad one. This can 
be done easily with two tube adapters 
(Fig. 7). Here, we connected from the 
mixer plate to the i.f. grid. 

Now where do we go? To detailed 
tests of the bad tuner, to find out just 
why it won't work. Always remember 
this: this tuner was working, and sud- 
denly quit. So, what's the most likely 
reason? Some part has failed! We 
checked the tubes by replacement, be- 
fore we left the house with the set, so 
that takes care of them. Now, we must 
find out what part has failed and replace 
it. 

Set the tubes up on the test adap- 
ters, in Fig. 7, and measure the operat- 
ing voltages. The most common trouble 
here will be burned resistors in the plate 
circuit of the rf amplifier. This is caused 
by a short in the old tube. If the resistor 
is burned badly enough, it'll change val- 
ue and upset the rf plate voltage. If the 
voltage is off (and, remember, the only 
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250V 

Fig. 8 -Plate drop- 
ping resistor or agc 
isolating resistor 
can be checked be- 
tween terminal on 
tuner chassis and 
correct tube -socket 
pin. 

way you can get the correct B+ volt- 
age distribution in a cascode rf ampli- 
fier is with the tube in the socket!), the 
chances are that it's this resistor. Con- 
firming check: turn the set off and meas- 
ure the resistor by connecting your ohm- 
meter between plate of the tube and 
the B+ terminal on the tuner (Fig. 8). 
You can measure all other resistors in 
a tuner with this method: measure be- 
tween the correct terminal on the tube 
socket, and the supply connection (agc, 
heater or whatever). 

Part replacement 
OK, the resistor's bad. Its usual lo- 

cation is between two decks of the wafer 
switch, in a pretty tight place. Don't try 
to unsolder it. Take the small diagonals 
and clip it out, leaving as much lead as 
you can. Now clip the leads on the new 
resistor to a bit longer than what's left 
on the bad resistor, tin them nicely, and 
hold one end on one of the connections. 
Solder quickly, to keep from overheat- 
ing the resistor. Now, bend the other 
end into place, and tack it too. (No 
strain on these joints, since the resistor is 
small.) Don't hold the iron on too long, 
"hit it and git ", but be sure to make a 
good solder joint! 

You won't have trouble with oscil- 
lators very often. They're so simple that 
they usually work pretty well, given 
good tubes and correct voltages. The 
worst trouble with oscillators is misalign- 
ment. This is usually the result of 
"screwdriver drift," and not of a fault 
in the oscillator itself. Watch out for 
dirty tube -socket contacts; they cause a 
lot of trouble in oscillator circuits, in- 
cluding drift! 

Finally, always check the balun 
coils at the input for continuity. If light- 
ning has paid a visit to the neighbor- 
hood lately, there is always the chance 
that one of the coils is open. Symp- 
toms: snowy pictures, or the same "high 
channels OK, low channels out" (and 
vice versa) symptom that you can get 
from a bad rf amplifier tube, and, in 
some cases, no pictures at all. 

Replace with exact duplicates, to 
hold your front -end impedance match to 
the antenna. Quick -check: touch one side 
of the antenna lead -in to ground (tuner 
chassis) and touch the other end, with 
a very small capacitor in series to pre- 
vent shorting out the agc, to the input 
grid of the rf amplifier. To get at the 
grid, set the tube up on the test adapter. 
If the picture gets a lot better, then 
you've probably got an open balun coil. 
Be sure to check the agc first, though, 
for you can get some very peculiar re- 
sults from this test if you don't! 

Suggestion: try all the tests outlined 
here on sets you know are in good shape. 
That way, you'll know more about what 
kind of results to expect when you try 
them on bad ones. END 
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40 Watts in 40 Ounces- 
Building the Two -State Amplifier 

Full construction and testing details on 40 -watt 
switching -mode PA amplifier introduced last month 

Last month we printed the schematic, 
parts list and description of a unique 
40 -watt public- address amplifier that 
used the output transistors as two -state 
(on or off) switches rather than as 
linear amplifiers, producing a tremen- 
dously efficient amplifier with very little 
dissipation in the output transistors. The 
schematic is reprinted here for conven- 
ience. (A full discussion of the theory 
of the Two -State amplifier was printed 
in the July issue on page 54.) 

This month we build the amplifier, 
test it and put it to work. 

ONCE YOU HAVE THE SUBCHASSIS AND 
main chassis (case) drilled, clean off 
burrs and rough spots from around all 
the holes, but especially from around 
all holes in the case that will pass the 
pins or mounting screws of power tran- 
sistors Q13 and Q14. Sharp metal bits 
there may puncture the mica insulators 
between the chassis and the transistor 
cases (common to the collectors). That 
could blow a fuse, or, worse, burn out 
the output transformer. 

Lay the outer chassis (case) aside. 
All the work will be done at first on the 
subchassis. 

Fig. 1 -Line up transistor sockets exactly 
this way. 

Mount the twelve transistor sockets 
with their snap -on rings as shown in Fig. 
1. Align the sockets exactly as shown - 
note that the base (center) holes "point" 
one way in one row and the opposite 
way in the other. Mount terminal strips 
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By NORMAN CROWHURST 

O 
BITS OF INSULATION 
AS MARKERS 

SUPPLY BUS 

GND BUS 

TS3 

:1) 

01 

6 -32 X 3/8. SCREW 

FIBER FLAT 
WASHER 

6 -32 NUT 

TS2 

GND LUG (INSULATED) 

CHASSIS 

FIBER SHOULDER WASHER 

GND LUG 

Fig. 2- Terminal -strip positions, ground and supply bus paths, and details of insulated 
mounting for ground lug. Flat and shoulder fiber washers are available in small plastic - 
box assortments at almost any electronic parts store. 

TS1, TS2 and TS3 as shown in Fig. 2. 
Opposite TS3, mount a ground lug with 
one flat and one shoulder fiber washer to 
insulate it from the chassis; the only 
connection to chassis should be via the 
microphone jack on the case (this comes 
later). 

Use lockwashers under all nuts! 
The vibration of a moving vehicle will 
loosen nuts in an amazingly short time 
if you don't. 

Form the ground bus by connecting 
together the emitter pins of Q6, Q7, Q8 
and Q9 with a piece of bare tinned No. 

20 solid wire, then run the wire down 
the center of the chassis to the ground 
lug (Fig. 2). Solder all connections as 
you make them, with a small, hot iron 
and a minimum of solder. The ground 
bus should be clear of the chassis (by 
about 1/4 inch) everywhere. You can 
trace its path approximately in Fig. 3; 
the insulated ground lug is at the bottom 
of the photo. 

Make up a supply bus (which will 
carry the negative side of the 12 -volt 
supply) by running a piece of bare 
tinned No. 20 solid wire from TS2 -4 to 
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the emitter terminal of Q12 socket (Fig. 
2). Run it down along the chassis 
slightly above and to the right of the 
ground bus. You'll find it helpful to slip 
a few scraps of colored insulation over 
it before you wire it in, so that you can 
distinguish it at a glance from the 
ground bus during wiring and testing. 

Try to lay parts parallel or at 
right angles where possible, at least at 
the beginning -not for beauty, but be- 
cause leads will be far easier to follow 
after you get the first few dozen parts 
in, than if you haywire the chassis. 

Now begin wiring resistors and 
capacitors, beginning with emitter re- 
sistors R3, R8, R13, etc., and the large 
2 -watt resistors R36 and R40. Parts that 
the photo shows you are close to the 
chassis should go in first, of course - 
don't wire yourself into a hole. (Keep in 
mind the picture of the man painting a 
floor, finishing in a corner opposite the 
only door to the room.) 

All pigtail -wired parts are called 
out in Fig. 3, and in most cases you can 
see exactly where the leads go. Use 
spaghetti tubing wherever it seems desir- 
able; better an extra minute now than 
an hour later tracking down shorts. 

Occasionally you will have to make 
a floating junction- several leads solder- 
ed together without the support of a 
lug. (R20, R35 and C22, for example.) 
In such spots, join the floating leads 
first, while the parts are still loose. Grab, 
say, the two resistors between thumb 
and forefinger, crossing the leads at one 
end of each. With long -nose pliers, grip 
the leads just beyond the point where 
they cross and twist tightly three or four 
times. Then solder -hot, and with as 
little solder as possible. Clip off the ex- 
cess lead, and you have a junction al- 
most as rigid as one supported by a tie 
point. 

The wiring is easy if you proceed 
systematically. Wire with foresight! 

Main -chassis wiring 
Mount all parts on the case, in- 

cluding the sockets for Q13 and Q14, 
but not the transistors themselves. Wire 
the ground connection (Fig. 4) be- 
tween the mike jack J and the volume 
control. (The volume control used in 
this version of the amplifier is somewhat 
unusual -a surplus item; in the more 
common type of control the ground 
connection is the right -hand terminal as 
you look along the shaft.) 

Connect R31 and C16 (if used - 
see text and table in last month's ar- 
ticle) in parallel across the terminal 
strip (Fig. 4). Connect the speaker ter- 
minals to the outermost lugs of the out- 
put transformer with No. 18 or heavier 
wire (ordinary plastic -insulated "zip" - 
cord is OK). Use equally heavy wire 
for the connections between Q13 collec- 
tor and output transformer lug (ditto 
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TSI 

R18 

R40 
C25. \ 
C21 

R22 

C14 C3 C15 C23 
C22 821 R39 CI9 C12 R29 SUPPLY BUS 

R35 R34 D3/ C26/ R20/ / CI3 \ 
R 2 7 

Qil 

R38 

C9 Q7 

R15 ` 
Q5 

R19 

R36 
R16 

TS 2 

C24 

TS I 

R5 

C2 

817 

R37 

C8 

R26 
CII 

Q3 RIO 
.1% IC5 

R25 
R12 

10 

R7 

RI/ R6 C4 lOf"i 
R2 CI 

R8 1 , R13 \ RII 

C6 R3 GND BUS C7 

INSULATED GND LUG 

89 
SUPPLY 

JR24 
823 R14 

BUS 

Fig. 3- Completely wired subchassis. D4 and R30 are hidden from sight; C16, C17, C18, 
C20, D1, D2, R4, R31, R32 and R33 are all part of the main -chassis wiring and do not 
appear here. 

Q14). Connect 18 -ohm resistors R32, 
R33 between base and emitter of Q13 
and Q14, respectively. Wire in, accord- 
ing to schematic and photos, C17, C18, 
C20, D I and D2. The cathodes -striped 
ends -of D1 and D2 must be joined. 
The anodes go to the second and fourth 
transformer lugs (collectors of Q13 and 
Q14). 

Install the battery cable. Be sure 
polarity is correct. Determine the polar- 

ity of the car electrical system with 
which this amplifier will be used, and be 
sure that the negative side goes to the 
transformer center terminal. The posi- 
tive side will be connected to the sub- 
chassis ground bus and ultimately to 
chassis via the mike jack. 

Now lay the subchassis inside the 
main chassis approximately as shown in 
Fig. 5. Set it on a small box or block of 
wood to raise it so that you can get at 

J MIC GND WIRE R4 VOLUME R31 C16 

SPEAKER TERMINALS 

R32 
> 

BASE COLLECTOR 

Q13 SOCKET EMITTER 

Fig. 4 -Parts and hiring along the front of the main chassis. 
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all connections easily. 
Finish all wiring by interconnect- 

ing parts on the main chassis to parts on 
the subchassis according to the schema- 
tic and photos. Leave enough slack in 
the wires to allow maneuvering the sub - 
chassis into its final place, but don't 
overdo the excess length. Stranded wire 
will be easiest for this job. Figs. 5 and 
6 will help you. 

Line the main chassis with plastic 
electrical tape under the area of the 
subchassis, just in case. Now you're 
ready to check the circuit stage by stage. 

Checking out 
For checking out, you need either 

a 12 -volt battery or a supply that will 
give you a controlled 12 volts. If load- 
ing the supply causes the voltage to drop, 
you'll have to adjust accordingly, as cur- 
rent changes. Be very careful not to put 
excessive voltage onto the transistors 
when you take the load off (such as by 
turning off input signal). Don't forget 
that when you run the amplifier with 
signal on, it takes heavy current and 
when you remove the signal, current 
drops. Then voltage could rise and cause signal. fun, but it can be done without the os- 
damage. To play it safe, cut off supply Checking the amplifier with an os- cillator and even without the scope. You 
voltage before you reduce the input cilloscope and audio oscillator is more do need a good vom. See that every- 

DI D2 C20 

Fig. 5- Interconnecting sub - and main chassis takes only a few minutes. 

The schematic of the amplifier. The parts list appeared last month, as 
did a table which showed the proper values for R31, CIO and C16 for 
a particular output -transistor type. The prototype built, tested and 
photographed for these articles used Texas Instruments 2N1046 tran- 
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thing is what it should be at each step, 
before proceeding. If it is not, look to 
see what has been done wrong, or if a 
component is faulty or off value, and 
correct it before proceeding. 

First connect the two chassis to- 
gether with a clip lead, and put a piece 
of paper or cardboard over the edge of 
the main chassis where the subchassis 
may touch it. The cases of the small 
transistors are "hot" (common to the 
collectors) and can cause shorts if they 
touch chassis. Connect your supply 
(watch polarity!) and, if you use a 
scope and oscillator, connect their 
grounds to the ground lug of the sub - 
chassis. Connect the oscillator through 
a voltage divider as shown in Fig. 7 -a. 

First get the multivibrator work- 
ing. Insert Q6 and Q7 (2N395's). Ad- 
just the supply to 12 volts. If the multi- ' vibrator is working, you should see 
waveforms as in Fig. 8 -a at the collec- 
tors. and as in Fig. 8 -b at their bases. At 
lugs 4 and 5 of TS1, waveforms should 
be as in Fig. 8 -c. At the junction of C22. 
R20 and R35, it should be as in Fig. 
8 -d. (Ditto for junction of C25, R22 
and R38.) If you don't have a scope, 
check the collector voltages. (See the 
voltage chart.) 

Next check the pulse generating 
system. Insert Q8 and Q9 (2N323's) 
and check waveforms at their collec- 
tors, which should be as in Fig. 8 -e. If 
you don't have a scope, remove one 
2N395 (to stop the multivibrator) and 
the voltage at Q8 and Q9 collectors 
should be close to zero (measured to 
ground). Re- insert the 2N395, and the 
voltage should rise just a little (go more 
negative), showing that pulses are being 
formed. 

Now check the phase splitter, Q3 
(2N323). Check voltages: emitter 
should be about 2.5, collector 8, or 
thereabouts. Voltage at junction of R16 
and C5 should be about 11.5. Now in- 
sert emitter followers Q4 (2N388) and 
Q5 (2N323). Voltage at the junction 
just mentioned should now be about 11. 
and the emitters of Q4 and Q5 should 
have voltages almost identical with the 
voltages on the collector and emitter, 
respectively, of Q3. 

If you have scope and oscillator, 
check the whole audio section next. In- 
sert Q1 and Q2 (2N323's) and check 
waveform at successive collectors. 
Check the action of the volume control 
and that waveforms at the collector of 
Q2, the emitter and collector of Q3 and 
the emitters of Q4 and Q5, are all of 
very nearly the same magnitude. They 
should also show overload at the same 
point as audio level is raised. If you 
don't have an oscillator or scope, check 
voltages: collector of Q1 should be 
around 5 volts, and collector of Q2 in 
same region. Neither is highly critical. 

Now revert to pulse- system check- 
ing and for the time being remove Q1 
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014 SOCKET D2 DI T 013 SOCKET 

Fig. 6 -This is how the amplifier looks with the subchassis wired and fastened down. 

and Q2. Connect shorting wires be- 
tween base and emitter of the output 
transistors (Q13 and Q14) and insert 
the drive transistors Q10 and Q11 
(2N524's). If you look at the voltage at 
the collectors of Q10 and Q11 (which 
are paralleled and therefore the same), 
it should show both pulses, inverted as 
compared with those at the collectors 
of Q8 and Q9. 

I00K 

FROM 
AF GEN 

150.11 

a 

AMPS INPUT 

b 

Fig. 7 -Two input networks for testing. 

From here, it is useful to use the 
scope's external sync connection. Con- 
nect it to lug 4 or 5 of terminal strip 
TS1. This will enable you to identify 
which pulse is which and to watch what 
happens when modulation is added (au- 
dio input) without having the trace 
jump all over the screen. If the pulses 
are uneven -in alternate pairs -but 
otherwise steady (Fig. 8 -f), everything 
is fine. But if there is any jittering, 

check pulses in closer detail. By going 
back to collectors of Q8 and Q9, you 
will be able to identify which pulse is 
which, because they will hold the same 
places, due to the way sync is locked. 

If you don't have a scope, check 
voltage across R31 (this returns to the 
supply bus instead of to ground). With 
one 2N395 (Q6 or Q7) widthdrawn it 
should be zero, and rise to a small value 
when the 2N395 is replaced. 

If everything is OK so far, reinsert 
Q1 and Q2 and turn on some audio (the 
level at the input jack should be around 
1 mv). On the scope, you should see the 
pulse modulated now, with multiple 
traces (Figs. 8 -g and -h) . You can look 
at this another way, by using the audio 
as the horizontal scope input (Fig. 9). 
Then the corresponding traces will look 
like Figs. 10-a and -b. If you want to 
check what each pulse modulator is do- 
ing separately, take your scope input 
from the collector of Q8 or Q9. One of 
the traces should look like Fig. 10 -c and 
-d, and the other should be the same 
thing, but reversed left to right. 

Phase of these scope traces can be 
improved by inserting some phase shift 
at the input (Fig. 7 -b) and adjusting 
frequency to eliminate the loops. Then 
traces of Figs. 10 -a through -d become 
those of Figs. 10 -e through -h. 

If everything checks OK this far, 
you can put in the output transistors 
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Fig. 8- Waveforms you should find at various circuit points. (See text.) 

VOLTAGE CHART 

Ql Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13 Q14 

Emitter <0.1 0.1 2.6 8.6 2.5 0 0 0 0 0.2 0.2 * 0 0 

Base 0.1 0.2 2.8 8.4 2.7 -1.9 -1.5 0.3 0.3 * * 0.2 0.2 

Collector 4.6 4.0 8.4 2.6 2.6 5.8 4.8 0.6 0.6 * * * 12 12 

All voltages are negative to ground bus except as indicated by minus signs, and rounded to near- 
est tenth. Variations of 10% either way are unimportant. 
Voltages were measured with 20,000 L? /v meter, no signal input, multivibrator oscillating, supply 
maintained at 12 volts. 
"Depends on choice of output transistors and associated parts. 

i 
52 

b C 

e f g h 

Fig. l0- Lissajous patterns, made with the setup of Fig. 9. (See text.) 

and Q12 (2N388). But for the time be- 
ing remove Q1 and Q2, before recon- 
necting voltage, and check pulse opera- 
tion again. The pulse should be short- 
ened and sharper at quiescent (Fig. 
8 -i). The waveform at the collectors of 
Q13 and Q14 should be as at Figs. 8 -j 
and 8 -k. Ideally, they should be identi- 
cal, but inevitably there is a little dif- 
ference. We show a typical pair of 
traces, using either 2N2832 or 2N1046 
outputs. If you use 2N1905, the traces 
will be more like Fig. 8 -1. 

If you don't have a scope, the volt- 
age across R31 should be lower than 
without the output transistors. 

Now finish the job by putting in 
Q1 and Q2 again, and applying audio. 
The waveform on the collectors of QI3 
and Q14 will be quite similar to that at 
the common collector of Q10 and QI I, 
except that there will be reflections. 

A final check puts input against 
output and verifies loop gain character- 
istic. Take the scope vertical input from 
TS3 -1 and the horizontal from the audio 
oscillator. This takes advantage of the 
feedback filtering to eliminate most of 
the pulses from the trace. You can also 
take the vertical from one side of the 

Fig. 9- Connecting 
the amplifier for Lis - 
sajous patterns. 

AF GEN 

INPUT 
NETWORK 
(Fig.7I 

SCOPE 

I - TO TEST POINT 

AMPLIFIER u- 1611 

LOAD 

output load (16 ohms, for which use 
three 50 -ohm 20 -watt resistors in paral- 
lel, unless you have a 16 -ohm 50 -watt 
load handy). 

Check gain reduction with feed- 
back by lifting 0.1 -4 capacitor C3 from 
lug 1 of TS3. This should raise gain by 
about 4 times. With feedback connected 
again, run frequency down to about 100 
cycles and up to about 3 kc, having first 
set a 45° line on your scope at a middle 
frequency (somewhere between 500 and 
1,000 cycles) . The trace should go into 
an ellipse, without peaking (going high- 
er than at mid -band) as it does so. 

Finally, button the subchassis 
down. Lower it into place gently, taking 
care not to pinch wires or cause shorts. 
Insert and tighten the four No. 6 sheet - 
metal screws. 

When you've checked the amplifier 
out with mike and speaker, you can 
mount the main chassis cover on the 
speaker frame and fasten the main 
chassis in its cover, and you're ready to 
go. END 
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CAREER OPPORTUNITIES - second of a series 

The Engineers' Right -Hand Men 
By ERIC LESLIE 

THOMAS LESKOSKI IS A QUALITY- CONTROL 

specialist at the Westinghouse TV -Radio 
Division in Metuchen, N.J. He built 
crystal sets as a schoolboy. On entering 
military service at 17, he went to elec- 
tronics school and got a full year's train- 
ing in the operation and repair of naval 
electronic equipment. He was a radio 
and radar repairman on navigational 
aids, ground- control -approach and simi- 
lar equipment for 3 years. Upon dis- 
charge from the service, he studied 
electronics for two years at Newark 
Technical Institute, with the main ac- 
cent on TV. 

Tom put his schooling to use in 
local TV service shops, but soon de- 
cided that his future would be brighter 
if he went back to school. He enrolled 
in Seton Hall University and studied 
engineering for 21/2 years, until he was 
forced to drop out for personal reasons. 
At about the same time, Westinghouse 
opened its assembly plant at Metuchen. 
Tom got a job as a quality -control in- 
spector on electronic apparatus that 
Westinghouse was making for the Navy. 
Moving to TV when production started 
in the plant, he worked for a couple of 
years as an electronic troubleshooter on 
the assembly line. 

Now, as a quality -control man, his 
work is varied, but essentially his job 
is to be certain that the products of the 
plant meet the established reliability 
standards. This sometimes calls for 
checking components or complete 
equipment under unusual environments. 
Products are taken off the line by ran- 

Another of Tom's jobs: watch over dozens 
of TV sets in a life test and check each set 
regularly; failures are recorded, analyzed 
to see whether a pattern appears. 
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Tester Thomas 
Leskoski puts a 
production sam- 
ple of a clock 
radio through its 
paces in an rf- 
field -free "cage ", 
to make sure it 
meets original 
specifications. 

dom sampling and then compared care- 
fully with engineering specifications to 
make sure they meet those specs, or, if 
they don't, to find out why and recom- 
mend corrections. 

His responsibilities growing as the 
company grew, Tom has had several 
promotions. but he'd like to advance to 
more complex electronics. He feels that 
electronics offers "a great future to the 
young men coming out of school who 
can't get a college education," but 
points out that a good 2 -year technical 
school -for a person with a strong 
interest in electronics -is an undeniable 
help. 

Like most electronics men, Tom 
lives electronics even after hours; he 
spends much of his spare time with 
remote -control planes. He's married and 
lives in nearby North Brunswick (N.J.) 
but spends as much free time as possible 
at his vacation cottage in Maine. 

Fred Hoffman, another employee 
at the Westinghouse Metuchen plant, is 
called a lab specialist. Like many other 
radio technicians, Fred's interest in 
radio started while he was still in his 
pre- teens, working over old tuned- radio- 
frequency receivers. His father worked 
for a transformer manufacturer and 
there were always a number of sets and 
parts of sets around the house. During 
high school he had a cellar workbench 
shop, complete with a signal generator. 
and repaired neighbors' sets for spend- 
ing money. 

While still in school he started with 
Acme Electric Co.. a transformer 
manufacturer in Cuba, N. Y., working 
in the engineering department after 
school and during summers. On gradu- 

ating from high school, he took a steady 
job with Acme for about 2 years. Enter- 
ing the Navy in 1948, he went through 
a 42 -week accelerated course in the 
Navy electronics school, afterward 
spending 3 years aboard the repair ship 
Yosemite, working on radar, loran and 
other complex electronic equipment. 

Fred was discharged from the 
Navy in 1952 and worked about a year 
at Bell Aircraft, Buffalo, N.Y., in the 
components group. Most of the work 
was designing test equipment for missile 
checkouts. On the recommendation of 
a friend from Acme, during a vacation 
he came to Metuchen to investigate the 
possibilities of working at Westinghouse. 
Starting that same year (1953) as a 
lab technician. he worked about 5 years 
with Westinghouse, then took a position 
in neighboring New Brunswick with a 
communications maintenance company 
(Mobile Radio Dispatch) which service 
police, fire. marine and industrial com- 
munications equipment. The company 
closed out its New Brunswick branch, 
however. and Fred soon returned to 
Westinghouse. 

Fred's present position is halfway 
between that of engineer and technician. 
He works chiefly on new designs and 
prototypes. He checks out and improves 
circuit designs, and tests and measures 
new materials and components. He has 
done basic color TV research and work- 
ed with "transistors when they were 
new." He is taking a mathematics 
course at Rutgers, hoping at last to be- 
come an engineer. At home, he relaxes 
with photography and amateur radio 
(Technician class). Fred is married and 
lives in East Brunswick, N.J. END 
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A Reliable Transistor Tachometer 
This 3- transistor instrument is inexpen- 

sive and yet surmounts most of other 

units' disadvantages- temperature and 

voltage sensitivity, excessive dependence 

on pulse characteristics 

By STEPHEN GROSS 

HERE AT LAST IS A TACHOMETER CIR- 
cuit insensitive to variations in input, 
pulse width, amplitude, rise time and 
noise content. A voltage -regulating cir- 
cuit minimizes the circuit's sensitivity to 
variations in battery voltage, and a tem- 
perature- sensing device (thermistor) 
corrects for circuit drift due to temper- 
ature change. 

An ignition pulse contains much 
noise and ringing due to point bounce 
and the inductive reactance of the spark 
coil. It also varies in amplitude, rise 
time and width as engine speed changes. 
The voltage available to operate the 
tachometer will also vary as the engine 
speed and electrical load changes. 
Changes in the ambient temperature will 
also produce an error. If the tachometer 
is to be a reliable working instrument, 
it should maintain an accuracy of at 
least 5% under all operating conditions. 

The schematic of the transistorized 
tachometer is Fig. 1. Low- voltage igni- 
tion pulses, from the points, are applied 
to the filter (R1. R2. R3, Cl and C2), 
which eliminates much of the noise due 
to contact bounce and inductance. The 
filtered signal goes to the amplifier and 
wave shaper (Q1, Q2) , where the power 
level of the signal is increased. and a 
signal is generated which is independ- 
ent of input pulse rise time, amplitude 
and width. The output of the amplifier 
and wave shaper goes to the power am- 
plifier (Q3), where the power level of 
the signal is further increased. The out- 
put of Q3 is displayed on the meter. Ca- 
pacitor C4 helps integrate the pulses. 

A calibrating potentiometer (R7) 
is included in the power amplifier stage. 
Its use is discussed in the calibration 
section. 

Circuit operation 
With no pulse present, the base of 

Q1 is at ground potential. The emitter - 
to- collector impedance of Q1 is then 
large. Thus, current flows into the base 
of Q2 through diode D1, since Dl is 

forward- biased. R4 is chosen so that 
under these conditions Q2 is saturated. 
The voltage on the collector of Q2 will 
be about 0.5. D4 clamps the input pulse. 

The Ql stage is so designed that 
an input of 4 volts or more will com- 
pletely saturate the transistor. When a 
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Tach indicator mounted in corner of windshield in author's Volvo. 

positive pulse arrives at the base of Ql, 
current flows into the base, causing its 
emitter -to- collector impedance to de- 
crease. Thus, the current allowed to flow 
into the base of Q2 can no longer keep 
D1 forward -biased. At this point, the 
impedance of D1 becomes high and re- 
duces the current flowing into the base 
of Q2. The alpha of Q2 falls, its emit - 
ter-to- collector impedance becomes 
large and collector voltage rises to Vcc. 

Because of the nonlinear diode 
characteristics, a small change in the 
impedance of Q1 causes a large change 
in the impedance of Dl. Thus, the time 
required for D1 to switch is relatively 
independent of the rise time of the input 
ignition pulse. The time Q2 takes to 
switch from its low- impedance to its 
high- impedance state depends primarily 
on how fast diode D1 switches from 
low impedance to high. Thus the out- 

DI,D4- IN91 OR EQUIV 
D2,D3- 4.7 V, 400MW 

>RI 
3K 

R2 C2 
-M/b--) 

IK Iyf 

CI 
Jµf 

5.IK 

QI* 

TO POINTS (INPUT SIGNAL) 

500µA 
/{120.11 FOR 6V 
700 FOR 12V 

RIO TO IGNITION SW 

(6OR12V) 

* SEE PARTS LIST 

TO CHASS S 

(GND) 

Fig. 1- Circuit of the reliable fach. Note well that C3 is 0.025 1.4, not 0.1. 

Cl, C2 -0.1 µf 
C3 -.025 0f 
C4 -20 to 200 µf, 15 volts, electrolytic 
Dl, D4 -50 -volt germanium rectifier (G E 1N91 

or equivalent) 
D2, D3-4.7 -volt, 400 -mw Zener diode (Int. Rect., 

TI or Hughes 1N750 or equivalent) 
M- 500 -µa meter 
Q1, Q2, Q3- general -purpose n -p -n transistors, 

minimum beta = 20, minimum VHF = 15 
volts (2N339, 2N1302, 2N696). For positive - 
ground electrical systems, use equivalent 
p -n -p transistors 

R1 -3,300 ohms 
R2 -1,000 ohms 
R3, R6- 47,000 ohms 
R4, R5 -5,100 ohms, 5% 
R7 -5,000 ohms, pot, linear taper 
R8 -1,100 ohms 
R9- Thermistor: 3,000 ohms @ 25 °C, temp. 

coeff. .04 (Fenwal JA33J1 or equivalent) 
R10 -120 ohms for 6 -volt battery, 700 ohms for 

12 -volt battery 
All resistors 1/2 watt, 10% unless specified 
Perforated boards, aluminum box, miscellane- 

ous hardware 
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put -pulse rise time is relatively inde- 
pendent of the input -pulse rise time. 

The pulse appearing at the collec- 
tor of Q2 is limited by Zener diode D2 
and differentiated by C3 and R7. By dif- 
ferentiating the collector waveshape, we 
generate a drive for Q3 that is inde- 
pendent of the width of the ignition 
pulse, and further isolate any effects of 
input variation. The base of Q3 is driven 
by the waveform at the wiper arm of 
calibrating pot R7. Q3 acts as a current 
amplifier and drives meter M, which 
acts as an integrator. Capacitor C4 
maintains the integrating properties of 
the meter at low pulse- repetition rates. 

As the ambient temperature of the 
circuit increases, the gain of Q3 in- 
creases, causing a reading on the meter 
greater than the true rpm. Thermistor 

- R9 is a temperature- sensitive resistor 
with a negative thermal coefficient of 
resistance. As it heats, its resistance de- 
creases, loading the meter and effec- 
tively canceling the effects of tempera- 
ture change. 

Zener diode D3 and resistor R10 
form a voltage -regulating circuit which 
maintains a constant supply voltage to 
the rest of the tachometer circuit. 

Construction 
The circuit was built on two phe- 

nolic boards (Vector type) , each 13/4 

x 23/4 inches. The boards were then 
mounted in a small 1 x 2 x 3 -inch alu- 
minum box for protection. Instead of 
using a connector as I did, you can pass 
the leads through a hole in the box. 

The external electrical connections 
are simple. The 6 -volt lead is connected 
to the battery through the ignition 
switch; the ground is connected to the 
chassis of the vehicle, and the signal 
lead is connected to the side of the 
points tied to the coil. Two unshielded 
leads, as long as needed, are connected 
to the meter. 

The circuit is designed so that vari- 
i ations in the characteristics of the semi- 

conductors have little effect on opera- 
tion. Any general -purpose n -p -n audio 
transistors, any germanium diodes and 

Two small per- 
forated phenolic 
boards carry all 
parts except the 
meter. Layout is 

optional; leads 
can be practi- 
cally any length. 
D4 was added, 
as shown, to 
improve per- 
formance. 

R6 R5 

C4 (100pf EACH) 

4.7 -v Zener diodes may be used. How- 
ever, if the circuit is to be installed in 
a vehicle with a positive ground (circuit 
shown is for a negative ground), p -n -p 
transistors will be needed. In addition, 
for positive ground, the connections to 
Dl, D2, D3, D4, M and C4 must be re- 
versed. For a 12 -volt ignition system, 
R10 must be changed to 700 ohms. The 
rest of the circuit remains the same. 
Component placement is not critical. 

Calibration 
The unit may be calibrated by 

using a sine -wave, square -wave or pulse 
generator. In any case, the input ampli- 
tude to the filter section must be set so 
that further increase in amplitude has 
no effect on the meter reading. The 
pulse- repetition frequency of the input 
is then set to correspond to the rpm at 
which full -scale deflection is desired. 
This frequency (f) may be calculated 
by using the formula 2N X rpm/ 60C, 
where rpm is desired full -scale reading 
in rpm, N is number of cylinders, and 

10 

5 

it, 0 

W- 

5 
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5.6V 6 6.4 
SUPPLY VOLTAGE 

a 

6.8 

NORMAL TEMPERATURE 
RANGE FOR UNDER THE 
DASHBOARD LOCATION 

10 
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TEMPERATURE (F °) 
b 

Fig. 2-a- Percent error between indicated and true rpm versus supply voltage. 
b- Percent error between indicated and true rpm versus temperature. 
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D4 CONNECTED HERE 

C is 2 for a two -cycle engine and 4 for 
a four -cycle engine. 

With this signal supplied to the in- 
put of the filter, scaling potentiometer 
R7 is adjusted for full -scale deflection 
of the meter. 

Stability 
Much effort was expended to min- 

imize meter variation with changing 
temperature, ignition pulse and bias 
voltage. A known pulse- repetition fre- 
quency was supplied to the circuit 
and, with the formula, converted to an 
rpm reading. The supply voltage was 
varied and the error* between the true 
rpm reading (from the formula) and 
that observed on the meter recorded. 
The supply voltage was then fixed and 
the unit subjected to changes in tem- 
perature. Again the error between true 
rpm and observed rpm was recorded. 
The results of these tests are shown in 
Fig. 2 -a and 2 -b. Over the voltage range 
from 5.7 to 7.0 and temperature range 
of 38 °F to 120 °F, the meter indicator 
has a stability of better than 5 %. Vary- 
ing the input pulse width, rise time or 
amplitude produces no variation in the 
meter deflection. 

In operation, the entire unit draws 
100 ma when using the Zener voltage - 
regulating stage. This is only 0.6 watt 
out of the 300 the average auto system 
is capable of supplying. It is recom- 
mended that the circuit be mounted un- 
der the dashboard near the heater, since 
the temperature variation there is usu- 
ally less throughout the year than in 
other locations during operation of the 
vehicle. END 

rpmT - rpm, 
',Error - X 100 rpmT 

rpmT = true rpm (computed from formula) 
rpm, = rpm indicated on meter 
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WHAT'S A DELAY LINE? 
Delay lines crop up in color TV, hi -fi audio, computers, radar and hundreds 

of other applications. Read what they are and how they're used 

YOU MAY BE ASTONISHED TO LEARN 

that many of our most sophisticated 
electronic devices could never have 
been perfected without delay lines. Col- 
or TV, radar target simulators, radar 
moving- target indicators (MTI), sever- 
al types of digital computers, and many 
others would be unbelievably crude or 
completely impractical if delay lines 
didn't exist. What is a delay line? 

A delay line is basically a transmis- 
sion line compressed into a small vol- 
ume. Its function is to delay informa- 
tion for a specific length of time, usually 
in the microsecond range. 

You might well ask, "Why slow 
down an electronic signal ?" The reason 
is that it enables you to compare the 
delayed signal with a later one, or to 
make another check on the delayed sig- 
nal, using proper instrumentation. Or it 
may be used -as in color TV -to keep 
two signals in step, though one has to 
travel a longer circuit path than the oth- 
er. 

The whole field of delay lines can be 
broken down into three broad cate- 
gories: high- frequency ultrasonic, ultra- 
sonic wire and electromagnetic. These 
broad categories can be further sub- 
divided. 

In Fig. 1 is shown a distributed - 
constant electromechanical delay line 

By ARTHUR S. KRAMER 

Fig. 1 -A distributed- constant electromechanical delay line. 

Fig. 2- Long -mire 171ugnet0Nrictite delay line. 

suitable for printed- circuit mounting. It 
comes in sizes from 2 in. long to 61/4 in. 
long, and from .05 to 1.1 sec in delay. 
A long -wire magnetostrictive (ultrason- 
ic wire) type is pictured in Fig. 2. De- 
lay of this model is 80 µsec, working in 
the longitudinal mode. A third type, a 
high- frequency ultrasonic type, is shown 
in Fig. 3. Two piezoelectric transducers 
are shown attached to the glass block. 
These serve as the input and output 
circuits. 

You c--.n specify resistors in ohms 
and watts, capacitors in farads and 
volts. How do you specify delay lines? 
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Fig. 3 -Glass 
ultrasonic delay 
line. Connec- 
tions are made 
to pairs of pins 
on opposite 
faces. 

Corning Glass Works 

tt n 

90% 

ESC Electronics 

90% 

50% 50% 

INPUT OUTPUT 

10%f PULSE 10% PULSE 

-a INPUT PULSE l'OUTPUT PULSE 
RISE TIME `RISE TIME 

DELAY TIME 

Fig. 4 -Pulse waveforms help define some 
delay -line terms. 

Some of the terms used are: 

Delay time. The elapsed time be- 
tween the 50% amplitude points of the 
input -pulse leading edge and the out- 
put -pulse leading edge. (See Fig. 4.) 

Rise time. The elapsed time be- 
tween the 10% and 90% amplitude 
levels of the leading edge of the output 
pulse. 

Characteristic impedance. Just as 
in other transmission lines, this is equal 
to the value of terminating impedance 
that results in minimum power reflected 
to the input of the delay line. 

Attenuation. The difference in am- 
plitude between the input and output 
pulses when the delay line is terminated 
in its characteristic impedance. It can 
be expressed in db as 

atten = 20 log 
E' 

g io go 
E,, E. are input and output amplitudes, 
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DAMPER 
WAVEGUIDE 

Fig. 5- Simplest magnetostrictive delay line. 

respectively, and must be expressed in 
the same units. 

Longitudinal mode. This is a mode 
of operation in a magnetostrictive line 
in which sound waves are propagated 
along a wire from one end to the other 
by the sonic expansion and contraction 
of waves in the wire. It is similar to the 
way sound waves travel along a pipe hit 
on the end with a hammer. 

Torsional mode. A mode of opera- 
tion in a magnetostrictive line in which 
sound waves are propagated along a 
wire by a twisting or torsional stress on 
the wire. The mechanical stress waves 
are transferred along the wire in a heli- 
cal or spiral mode to the other end of 
the wire. This is similar to turning a 
length of pipe with a wrench at one 
end and noting that the pipe tends to 
revolve about its long axis. 

Storage capacity. The number of 
binary digits (bits) that can be stored on 
a line is called its "storage capacity." 

Center frequency. The mid -fre- 
quency of the delay -line frequency 
range or response is called "center fre- 
quency." 

Now just how do these different 
delay lines work? 

Magnetostrictive type 
The simplest possible magneto- 

strictive delay line that could be built 
is diagrammed in Fig. 5. It consists of 
an input transducer coil with a mag- 
netostrictive core attached to a wire 
sonic waveguide. A similar transducer 
is attached to the output end. Sound 
waves travel at a much lower velocity 
than do electrical waves. The incoming 
electrical wave is converted to a sound 
wave, and travels down the line in the 
"longitudinal mode." This sound wave 
is reconverted to an electrical wave at 
the output end. The delay is propor- 
tional to the length of the line. 

RF 
CARRIER 

INPUT 

OUT q 

O 
MAGNET 

Glass type 
Here, the input transducer trans- 

mits a mechanical vibration through a 
glass block when energized by an elec- 
trical signal. At the output, the vibra- 
tion is reconverted to electricity. Again, 
delay is proportional to the length of 
the path taken by the mechanical sig- 
nal as it travels through the glass. 

Photoelastic type 
This type is becoming increasingly 

important. Optical properties of certain 
kinds of glass vary with mechanical 
stress. The input to this delay line is 
through a conventional piezoelectric 
(crystal or ceramic) transducer, but 
the output is fed into an optical ar- 
rangement. Because the refractive in- 
dex (light- bending property) of the 
glass block varies with electrical input 
signals, optical signals (modulated or 
chopped beams) passed through the 
glass will be delayed in accordance with 
the electrical input signal. Advantages 
of this type are that the output circuit 
requires no direct mechanical connec- 
tion and the line can be "tapped" for 
intermediate values of delay without 
affecting the acoustical signal. 

How delay lines are used 
Anyone who lives in an area over 

which aircraft fly has experienced the 
annoyance of "aircraft Doppler" on his 
TV screen. In my own case, before I 
can even hear the aircraft, my picture 
goes slowly in and out of focus. This is 
followed by severe ghosts and, at times. 
the vertical sync is lost and the picture 
shifts rapidly up or down. Occasionally, 
the picture is badly torn for a short 
period. 

Some work has been done in Eng- 
land to improve TV' receivers so that 
this annoyance will be eliminated. 
Since Doppler signals from aircraft are 

DIRECT PAATHHAATTEM 

IF AMPL 

BUFFER 

MIXER 

RF 
CARRIER 

OUTPUT 

Fig. 6- Aircraft simulator uses de ay line to cause doppler -like shift to help study effects 
on TV reception. 

SEPTEMBER, 1965 

not always available, a device to gener- 
ate these signals has been developed. It 
uses sonic delay lines as shown in the 
partial block diagram of Fig. 6, and is 
capable of generating a picture like 
that shown in Fig. 7 -a. 

To simulate the Doppler effect 
realistically, the delay line is made vari- 
able and its delay control is motor - 
driven so that the delayed signal slides 
in and out of phase with the direct sig- 
nal. Fig. 7 -b shows a test pattern with a 
delay of 120 µsec, having equal ampli- 
tudes of direct and delayed signal. 

Delay lines in color TV sets 
Delay lines are essential to the proper 

operation of a color receiver. The recti- 
fied video signal is separated into its 
brightness and color components at some 
point after the video detector. These 
brightness and color components are 
amplified separately and then fed to a 

Fig. 7 -a (above) -Original signal. (b, be- 
loir) Signal with shift of 120 µsec. 

Electronic Engineering 

matrix network where they recombine 
with each other to produce the red, 
green and blue signal voltages that modu- 
late the color CRT. For good color re- 
production, the brightness and color sig- 
nals must arrive at the matrix within 
about .05 µsec of each other. 

The amplifiers used for the color and 
brightness signals have different inherent 
time delays -the narrower the bandpass 
of the circuit, the longer it takes a signal 
to pass through. A delay line is inserted 
in the brightness (video) amplifier chain 
so these signals arrive at the color matrix 
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Fig. 8- Artificial reverb portion of Philco hi -fi system uses me- 
chanical delay. Sum of left and right channels is fed through amp- 

at the same time as the slower color sig- 
nal. 

The delay line may be a lumped -con- 
stant network, a coil of wire with specific 
inductance and capacitance values or a 
length of special type of coax. 

Home sound reverberation system 
Fig. 8 is a schematic of a special 

audio amplifier for simulating reverber- 
ation effects. The direct path for audio 
signals is from cathode to cathode of 
the two sections of each 12AX7, and 
out to the 12AX7 plate outputs and 
the output terminals. The right and left 
signals are mixed in V2 -a, amplified and 
fed through the delay line, through 
V2 -b, and then into the grids of V3 -a 
and V3 -b. By varying the pot in V3's 
grids, the amount of reverberation can 
be closely controlled for greatest real- 
ism. 

In a computer application, a de- 
lay line adds 50 sec delay to the am- 
plifier chain, and is a hermetically 
sealed ultrasonic type. 

Radar applications 
One of the earliest, and still one of 

the most important, applications for de- 
lay lines is in MTI (moving- target in- 
dicators). This technique is based on 
two discrete radar scans, one delayed so 
that it arrives at the indicator at the 
same time as a second scan. If the in- 
dicator is equipped to cancel out infor- 
mation which has not changed between 
scans, only moving targets will be seen. 
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lifier and electromechanical delay line. Delayed signal is mixed 
with left and right channels to simulate acoustic reverberation. 

This technique is very valuable for 
tracking aircraft and ships. 

For ranging markers, a line of 
precisely measured delay is used to cali- 
brate a radar sweep. A part of the 
transmitted pulse is fed into the radar 
receiver through the delay line. This 
will cause marker blips to appear on the 
display at a distance exactly equivalent 
to the delay of the line. 

Often it is desirable to have availa- 
ble a group of pulses that can be used 
to simulate radar targets that are mov- 
ing, fixed or moving superimposed on 
fixed. This can be done with a radar 
test set by using delay lines to generate 
simulated echo pulses. The rf signal 
from the system under test is hetero- 
dyned to an i.f. signal which can drive 
the delay line. The delay line drives an- 
other amplifier, which in turn feeds 
back a portion of the delayed signal to 
the i.f. amplifier which drives the delay 
line. The output is the desired group of 
pulses. 

My thanks to the following com- 
panies, without whose assistance this ar- 
ticle could not have been written: Aren- 
berg Ultrasonic Laboratory; Labora- 
tory for Electronics; Corning Glass 
Works; Deltime, Inc.; JFD Electronics 
Corp.; Gray and Kuhn Div., Burnell 
and Co.; Columbia Technical Corp.; 
Philco Corp.; Tempo Instrument, Inc.; 
Control Electronics, Inc.; ESC Elec- 
tronics Corp.; Consolidated Avionics, 
and the editors of Electronic Engineer- 
ing of London, England. END 

COMPANY SUPPLIES 

PACKAGE TV STATIONS 

FOR INEXPERIENCED OWNERS 

Electronics Leasing Corp. has 
joined with Kamen Associates, a de- 
sign- marketing consulting group, to 
make a new proposal to assist "the lit- 
tle guy who wants to get into TV but 
is frightened and bewildered." It 
would supply him with a complete TV 
station ready to go on the air, would 
provide and train the staff and even 
obtain programing (which would be 
supplied to a group of stations). 

According to Ira Kamen, presi- 
dent of Kamen Associates, the prob- 
lem of obtaining legal and engineering 
services, dealing with contractors, etc., 
scares off many small community 
groups and others who might need a 
station but lack experience. By telling 
a would -be broadcaster beforehand 
exactly what costs would be and sup- 
plying him with a going station, Ka- 
men believes many who now would 
not attempt to enter the field will no 
longer be afraid of the numerous un- 
knowns facing the novice going into 
television. A further attraction is that 
the stations would be supplied on 
monthly payments ($2,000 -$5,000 
monthly). Arrangements would be 
made by the individual communities 
to continue on a leasing basis or even- 
tually to purchase the station. 
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New Concept in 
Color Bar Generators 
Tiny, versatile, battery -powered color test generator is small enough 

to be carried anywhere and offers a number of new, extra -useful signals 

By WALTER CERVENY* 

THIS NEW GENERATOR IS SO SMALL AND 

light that it can be carried in a conven- 
tional tube caddy. It is completely tran- 
sistorized and is battery- or ac- operated. 
The power required for operation is ap- 
proximately %0 watt -less power than 
a flashlight lamp takes. 

1 One major problem in color bar 
generators has been loss of timer syn- 
chronization. This problem, among oth- 
ers, has been overcome in the Amphenol 
Color Commander. 

Patterns and how they're used 

The centering pattern. It consists 
of single horizontal and vertical lines, as 
seen in the first switch position (lower 
left pattern in the photograph). The 
horizontal and vertical crossbars are 
generated in proper time placement to 
appear in the electrical center of the 
pattern when the raster is properly cen- 
tered. The slight differences in blanking 
time between the generator blanking 
and standard broadcast blanking, which 

*Vice president, Engineering, Cadre Division, 
Amphenol Corp. 

SEPTEMBER, 1965 

might cause an error, have been com- 
pensated with delaying networks. 

The prime purpose of this pattern 
is to enable the service technician to 
center the raster accurately before 
starting convergence. Centering after 
convergence can cause misconvergence. 

The second most important func- 
tion of the single cross -bars is in dy- 
namic convergence. Most TV manufac- 
turers' alignment instructions call for a 
crosshatch pattern for initial dynamic 
convergence alignment. The instructions 
call for picking a vertical line in the cen- 
ter of the screen when starting the dy- 
namic vertical convergence adjustment. 
With the single cross -bar pattern, this 
adjustment is easier since only one verti- 
cal line is present, in the center of the 
screen. 

The single dot. This vitally impor- 
tant pattern (second switch position in 
photo) is entirely new and not found in 
any other generator. The accuracy of 
convergence alignment depends on the 
initial setting of static convergence in 
the center of the raster. Normally; this 
is set with a multiple -dot pattern. The 
operator selects dots near the center of 

the screen and makes his adjustments 
there. This is a very broad and inaccu- 
rate adjustment, since it's difficult to 
concentrate on a single dot when other 
dots are present. With only a single dot, 
in the exact center of the screen, the ad- 
justment can be made very simply and 
accurately. 

The single vertical and horizontal 
bars (positions 3 and 4) are used in con- 
nection with the standard vertical and 
horizontal bar patterns in dynamic con- 
vergence. Where the technician is asked 
to concentrate on a single vertical or 
horizontal bar at the center of the 
screen, he switches in these patterns and 
is not distracted by the other bars. 

The crosshatch pattern. Although 
this kind of pattern is not new, the one 
generated by the Color Commander 
contains many desirable features: a 4 to 
3 aspect ratio, finer lines and closer - 
spaced lines. The pattern contains 20 
vertical and 15 horizontal lines. With an 
aspect ratio of 4 to 3, the height and 
width or proportioning adjustments are 
made easily; the operator merely adjusts 
the controls for perfect squares over the 
entire screen. 

The lines are extremely fine -ap- 
proximately one scanning line wide. The 
pulses that produce the lines have short 
rise and fall times, yet are not steep 
enough to ring the receiver circuits. The 
horizontal lines start and end in the 
blanking region, so there is no discon- 
tinuity in the lines. In some other gener- 
ators, the horizontal lines start and end 
on the screen, making convergence ad- 
justments difficult. 

Some generators produce lines 
from pulses that have long rise and fall 
times. Then the brightness control must 
be set to minimum to produce fine lines 
and the convergence adjustments must 
be made in practically total darkness. 
When the set is tuned to a station with 
the controls set to normal, convergence 
adjustments are off slightly. This is due 
to small differences in beam deflection 
at various beam current levels. 

Another unique feature of this gen- 
erator is that it enables the service tech- 
nician to set the fine tuning properly and 
accurately. In the crosshatch position, 
the vertical line pulses are adjusted to a 
lower amplitude than the horizontal line 
pulses. This is done at the factory during 
calibration. 

The vertical line frequency is 315 
kc and contains high- frequency compo- 
nents up to 3 mc. The horizontal line 
frequency is 450 cycles. Thus the verti- 
cal line frequency when modulated on 
a picture carrier frequency will gener- 
ate high- frequency sidebands, approxi- 
mately 315 kc to 3 mc either side of the 
carrier. The horizontal line frequency, 
being much lower, will generate lower 
frequency sidebands immediately adja- 
cent the carrier. The Color Commander 
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Fig. 1- Automatic fine- tuning adjustment 
is based on correct amplitude relationship 
of vertical and horizontal pulses. When ver- 
tical and horizontal lines are equally bright 
on screen, fine tuning is correct. 

rf output contains double sidebands 
along with the picture carrier. Thus, 
when the fine tuning is adjusted so that 
the vertical and horizontal lines are the 
same brightness or intensity on the face 
of the picture tube, the picture carrier 
will be set halfway down on the i.f. re- 
sponse curve. The reason for this is im- 
mediately evident in Fig. 1. 

This shows that the lower -fre- 
quency sidebands (horizontal line fre- 
quency) are amplified less than the 
high- frequency sidebands (vertical line 
frequency). Therefore, when the hori- 
zontal- and veritcal -line pulse amplitudes 
are in the proper ratio, the receiver can 
be fine -tuned simply and accurately 
without a sound carrier. Once the fine 
tuning is set with the crosshatch pattern, 
it will not have to be reset for the color 
pattern. 

The multiple -dot pattern also has 
an aspect ratio of 4 to 3 and contains 
300 dots, less those lost in the blanking 
region. The chief use of this pattern is 
for critical inspection of convergence 
alignment when the job is done. The dot 
pattern can be used for convergence 
alignment, though the vertical and hori- 
zontal line patterns are somewhat easier 
to work with. 

The horizontal and vertical line 
patterns are standard and are used in- 
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Figs. 2 -a and 2 -c are incorrect waveforms; 
second bar should be suppressed as in 2 -b. 
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dividually in convergence alignment 
where the service technician prefers to 
view only the vertical lines during verti- 
cal convergence and only the horizontal 
lines for horizontal convergence. How- 
ever, some technicians prefer to use the 
crosshatch pattern, so that, if interaction 
does occur, it is immediately evident. 

The color bar pattern generated by 
the Color Commander is new and not 
found in any other color bar generator. 
It was designed to make color adjust- 
ments very simple. The generator pro- 
duces three color bars on the screen: 
R -Y, B -Y and -R -Y or, in color 
phase, respectively, 90 °, 180° and 270 °. 

The first two bars (R -Y and 
B -Y) are used for demodulation align- 
ment. The third bar is used to check the 
range of the hue control and to preset 
the hue control accurately to the proper 
phase before a broadcast color trans- 
mission. 

The color adjustments can be made 
with or without an oscilloscope. The 
scope method is usually used in the shop. 
This is how it's used: 

First, the fine tuning has to be set 
properly. This is done by switching the 
Color Commander to the crosshatch 
position and adjusting the fine -tuning 
control so that the vertical and horizon- 
tal lines have the same intensity. This 
insures that the picture carrier is tuned 
halfway down on the i.f. response. It 
also places the color subcarrier in its 
proper location on the i.f. response 
curve. The conditions are now correct 
for color alignment. The generator is 
then switched to the color bar position. 
The hue and color saturation controls 
are adjusted to midposition. 

Three color bars should be seen. 
(If color locking circuits are not operat- 
ing properly -lack of color or move- 
ment of color through the bars -read- 
just the locking circuits according to the 
TV manufacturer's alignment instruc- 
tions.) Connect the vertical input of the 
scope to the red grid terminal of the 
color picture tube. The scope sweep and 
triggering controls are adjusted to stop 
one 15,750 -cycle waveform. Typical 
waveforms are shown in Figs. 2 -a, -b 
and -c. With the hue controls in the cen- 
ter of its range, the coarse R -Y adjust- 
ments are made so the middle bar as 
shown in Fig. 2 -b is at base line level. 
The scope input is then switched to the 
blue grid. The B -Y or quadrature ad- 
justment is then made so that the first 
and last bars are at base line levels (Fig. 
3 -b). 

Some TV receivers do not have 
provisions for adjusting B -Y demodu- 
lator phase -the adjustment is fixed. 
However, this method can be used to 
verify that the fixed phase -shift network 
is proper. The alignment is now com- 
plete since the G -Y output is matrixed 
from R -Y and B -Y and does not re- 
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quire adjustment. However, if the oscil- 
loscope is connected to the green grid, 
the waveform of Fig. 4 should be seen if 
the G -Y channel is operating properly. 

The other method of alignment 
does not require a scope and therefore 
can be made in the customer's home: 

The fine -tuning control is adjusted 
as in the scope method. The hue and 
saturation controls are set to midposi- 
tion. Screen controls on the blue and 
green guns are turned to minimum to 
cut off the guns. The screen should have 
a dark red background. With the hue 
control at mid- range, the coarse R -Y 
adjustment is made so that the middle 
bar blends into the red background. 

IST 2ND 3RD 
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Fig. 4 -lust as a double check, waveform 
at green CRT grid should look like this. 

Next, the red and green guns are 
cut off and the blue gun is turned back 
on, using the same method as before. 
The screen should have a dark blue 
background. While viewing the screen, 
the B -Y adjustment is made so that the 
first and last bars blend into the blue 
background. Alignment is now complete. 
The guns are then restored for normal 
operation. 

In many cases, the color circuits 
may not need alignment. However, they 
should be checked to make certain that 
alignment is not necessary. To make this 
check, connect the Color Commander 
to the antenna. Adjust the fine tuning 
properly as described earlier. On a well - 
aligned set the first bar will be red, an 
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R -Y red, which has a very slight touch 
of blue. The second bar will be blue. 
The third bar will be cyan, a 
blue -green color. Vary the hue control 
to check its range. At one end of its 
range, the last bar should be blue. At the 
other, it should be green and at approxi- 
mately mid -rotation, it should be blue - 
green. This is a very critical setting for 
correct fact tones when the receiver is 
tuned to a color broadcast. 

The circuit 
The heart of this generator is 

the crystal -controlled timer. The silicon 
unijunction transistors it uses are stable 
devices ideally suited for count -down 
circuits. A unijunction oscillator's fre- 
quency stability depends largely on the 
external R -C timing circuits and, if 
high -quality resistors and capacitors are 
used, the circuit will be stable. 

The timer starts with a 315 -kc cry- 
stal oscillator. The output is fed through 
a buffer to trigger a divide -by -5 stage 
with a 63 -kc output, then through an- 
other buffer to trigger a divide -by -2 

stage to 31,500 cycles. A sync buffer 
then provides triggering pulses to the 
15,750 stage (= 2) and to the 4,500 
stage (= 7). The output of the 15,750 
oscillator then triggers the 2,250 oscilla- 
tor (= 7). That oscillator output trig- 
gers the 450 oscillator (= 5). The out- 
put of the 4,500 -cycle oscillator also 
triggers the 900 stage (= 5), and it 
triggers a 300 -cycle divider, which in 
turn synchronizes a 60 -cycle stage. 

Outputs from the 15,750- and 60- 
cycle oscillators are fed through pulse - 
forming networks to the sync gate 
where the composite sync is formed. 
The outputs of the 315 -kc and 450 -cycle 
oscillators are fed to shaping networks 
and then through the function selector 
switch to the video gates to form the 
video composite for the dot -crosshatch 
vertical and horizontal line patterns. 
The outputs of the 31,500 -cycle and 60- 
cycle oscillators are fed through delay 
networks and then through the function 
selector switch to the video gates to 
form the video composites for the single 
cross -bars, single dot, single horizontal 
and vertical lines. 

The output of the chroma crystal 
oscillator is fed through an attenuator 
to the chroma gate. Also fed to the gate 
is a 63 -kc pulse after a suitable delay. 
The output of the chroma gate consists 
of chroma bursts which will form the 
color bar video composite. 

All the video composite signals are 
then fed to the sync gate and adder stage. 
Here the composite video signals are 
added to the composite sync signals to 
form the complete composite signal. 
Only one composite video signal is on at 
any one time, depending on where the 
function selector is set. The complete 
composite signal is fed to the video out- 
put jack, where it can be used for signal 
injection or monitoring. The complete 
composite is also fed to a modulator, 
where it is used to modulate a carrier 
from the channel oscillator. The channel 
oscillator carrier is adjustable to channel 
3 or 4 by a channel switch on the front 
panel. The output of the modulator is 
fed through an attenuator to the panel 
jack. A cable is supplied to connect the 
panel jack to the antenna of the TV re- 
ceiver. END 

WHAT'S YOUR EQ? 
Will It Work? 

As a conventional inverting ampli- 
fier, 6 volts is applied to the emitter and 
-6 volts to the collector of the transis- 
tor shown in the diagram. 

A second operating condition re- 
verse- biases Q1 by placing -6 volts on 
the emitter and +6 volts on the collec- 
tor. 

With Q1 biased this way and an 
input of positive and negative pulses, 

Three puzzlers for the students, theoretician 
and practical man. Simple? Double -check your 
answers before you say you've solved them. If 
you have an interesting or unusual puzzle (with 
an answer) send it to us. We will pay $10 for 
each one accepted. We're especially interested in 
service stinkers or engineering stumpers on ac- 
tual electronic equipment. We get so many let- 
ters we can't answer individual ones, but we'll 
print the more interesting solutions -ones the 
original authors never thought of. 

Write EQ Editor, Radio -Electronics, 154 West 
14th Street, New York, N. Y. 10011. 

Answers to this month's puzzles are on 
page 101. 

SEPTEMBER, 1965 

will there be an output from Q1, and if 
so, what will a positive and negative in- 
put pulse produce, and how? The tran- 
sistor is operating well within its design 
limits. David Kaplan 

Power -Supply Problem 
You have a black box containing 

the power -supply circuit shown in the 
diagram. The transformer primary is 
connected to an ac line, and there are 
three terminals -common ground, posi- 
tive output and one called X, unknown. 
When a capacitor is connected between 
terminal X and ground, the ripple in 
the output increases. 

117VAC II 
< 

9 ®x 
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i 

Where is terminal X connected in 
the circuit, and what capacitance (con- 
nected between X and ground) will 
produce an 8.4 -volt peak -to -peak half - 
wave output ? -Randolph B. Gold 

Two -Way Meter 
A dc shunt generator driven by an 

experimental gasoline engine serves as a 

Conducted by 
E. D. CLARK 

dynamometer to load the engine during 
testing by feeding current through a 
variable resistance. A knife switch is 
provided so that the generator may be 
used as a motor to start the engine, tak- 
ing power from a 250 -volt dc line and 
using the load resistor to limit the start- 
ing current. Unfortunately dc ammeter 
A, intended to measure the load current 
during testing, is useless during starting 
since the current through it is reversed. 

TO 
FIELD 
SUPPLY 

o- - 

START - 

How may the meter be arranged to 
read both starting and load currents 
without the need for any additional 
equipment ? -Robert L. Nelson Jr. 

Radio -Electronics 
Is Your Magazine! 

Tell us what you want to see in it. Your 
suggestions may make it a better maga- 
zine for the rest of the readers as well 
as yourself. Write to the Editor, RADIO - 
ELECTRONICS, 154 West 14th St., New 
York, N. Y. 10011. 
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Why Fred got a better job. . . 
I laughed when Fred Williams, my old high school 
buddy and fellow worker, told me he was taking a 
Cleveland Institute Home Study course in electronics. 
But when our boss made him Senior Electronic Tech- 
nician, it made me stop and think. Sure I'm glad 
Fred got the break ... but why him ... and not me? 
What's he got that I don't. There was only one 
answer ... his Cleveland Institute Diploma and his 
First Class FCC License! 

After congratulating Fred on his promotion, I 
asked him what gives. "I'm going to turn $15 into 
$15,000," he said. "My tuition at Cleveland Institute 
was only $15 a month. But, my new job pays me 
$15 a week more ... that's $780 more a year! In 

twenty years ... even if I don't get another penny 
increase ... I will have earned $15,600 more! It's 
that simple. I have a plan ... and it works!" 

What a return on his investment! Fred should have 
been elected most likely to succeed ... he's on the 
right track. So am I now. I sent for my three free 
books a couple of months ago, and I'm well on my 
way to Fred's level. How about you? Will you be 
ready like Fred was when opportunity knocks? Take 
my advice and carefully read the important infor- 
mation on the opposite page. Then check your area 
of most interest on the post&ge -free reply card and 
drop it in the mail today. Fin out how you can 
move up in electronicp too. 
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How You Can Succeed In Electronics 
. Select Your Future From Five Career Programs 

The "right" course for your career 
Cleveland Institute offers not one, but five different 
and up -to -date Electronics Home Study Programs. 
Look them over. Pick the one that is "right" for you. 
Then mark your selection on the reply card and send it 
to us. In a few days you will have complete details ... 
without obligation. 

1. Electronics 
Technology 
A comprehensive program 
covering Automation, Com- 
munications, Computers, In- 
dustrial Controls, Television, 
Transistors, and preparation 
for a 1st Class FCC License. 

2. First Class 
FCC License 
If you want a 1st Class FCC 
ticket quickly, this stream- 
lined program will do the 
trick and enable you to main- 
tain and service all types of 
transmitting equipment. 

3. Broadcast 
Engineering 
Here's an excellent studio 
engineering program which 
will get you a 1st Class FCC 
License and teach you all 
about Program Transmission 
and Broadcast Transmitters. 

4. Electronic 
Communications 
Mobile Radio, Microwave, 
and 2nd Class FCC prepara- 
tion are just a few of the 
topics covered in this "com- 
pact" program ... Carrier 
Telephony too, if you so 
desire. 

5. Industrial Electronics 
& Automation 
This exciting program in- 
cludes many important sub- 
jects such as Computers, 
Electronic Heating and 
Welding, Industrial Controls, 
Servomechanisms, and Solid 
State Devices. 

CIE 
SEPTEMBER, 1965 

Cleveland 
1776 East 17th Street, Dept. RE -8, Cleveland, Ohio 44114 

An FCC License ... or your money back! 
In addition to providing you with comprehensive train- 
ing in the area indicated, programs 1, 2, 3, and 4 will 
prepare you for a Commercial FCC License. In fact, 
we're so certain of their effectiveness, we make this 
exclusive offer: 

The training programs described will prepare you 
for the FCC License specified. Should you fail to 
pass the FCC examination after completing the 
course, we will refund all tuition payments. You 
get an FCC License ... or your money back! 

CIE's AUTO-PROGRAMMED lessons help you 
TM 

learn faster and easier 

Cleveland Institute uses the new programmed learning 
approach. Our AUTO -PROGRAMMED* lessons pre- 
sent facts and concepts in small, easy -to- understand bits 
... reinforce them with clear explanations and examples. 
Students learn more thoroughly and faster through this 
modern, simplified method. You, too, will absorb . . . 

retain ... advance at your own pace. *TRADEMARK 

Free nationwide job placement service ... for 
life, for every CIE graduate 
Once enrolled with CIE, you will get a bi- monthly 
listing of the many high -paying interesting jobs avail- 
able with top companies throughout the country. Many 
Cleveland Institute students and graduates hold such 
jobs with leading companies like these: American Air- 
lines, American Telephone and Telegraph, General 
Electric, General Telephone and Electronics, IBM, 
Motorola, North American Aviation, New York Cen- 
tral Railroad, Raytheon, RCA and Westinghouse. 

Electronics is a fast moving, dynamic industry 
... Cleveland Institute keeps you current 
The Electron Bulletin is CIE's bi- monthly digest of new 
developments in the world's fastest growing industry. 
As a CIE student, you will get a free copy throughout 
your training to keep you up -to -date on Masers, Lasers, 
Solid State Devices, and other new inventions. 

Full accreditation ... your assurance of 
competence and integrity 

Cleveland Institute of Electronics is accredited by the 
Accrediting Commission of the National Home Study 
Council. You can be assured of competent electronics 
training by a staff of skilled electronics instructors. 

Your Future In Electronics Is 
Up To You. Make It A Brighter One. 

Mail Reply Card Today. 

Institute of Electronics 
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EQUIPMENT REPORT 

Mercury Model 1400 
In- Circuit Capacitor Tester 

For manufacturer's literature, circle No. 24 
on Reader's Service Card 

The Mercury Electronics Corp. 
model 1400 In- Circuit Capacitor Tester 
will find ever -increasing use on the 
modern service bench because printed 
circuitry requires new testing techni- 
ques. You can't keep unsoldering and 
lifting out components to check them 
because you'll often loosen the foil 
from copper -clad boards. Desoldering 
and resoldering is time -consuming and 
expensive especially when you ruin a 
good component. 

A technique called in- circuit test- 
ing has become necessary. 

Capacitors can be particularly 
troublesome. Electrolytics dry out and 
their capacitance decreases as they get 
old. Substitution is one method of find- 
ing such aged units, but the decrease in 
capacitance in borderline units is not 
apparent and does not show up when 
using test equipment and techniques 
that are quite suitable for wired chassis. 

The proper way to find a changed 
capacitance value is to measure for it. 
With electrolytics, this measurement 
does not have to be very exact since 
their tolerances are very broad. Some 
units listed in the current catalogs are - 10% to + 100 % -others have tol- 
erances so broad they are not men- 
tioned. 

Values between 2 and 40 µf are 
measured using the basic circuit given 

PWR 
TRANS INDICATOR 

(AMPLaEYE TUBE) 

CAP 
UNDER TEST 

Fig. I 
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in Fig. 1. Values from 40 to 450 µf use 
the same circuit except that part of dual 
potentiometer R is shorted out of the 
circuit by the range switch. 

A tap on the heater winding of the 
transformer supplies 2.9 volts which is 
applied across the series -parallel resist- 
ance network in series with the capaci- 
tor under test. 

"AS" 0 2.9V RI 22K 47K 

1011 

CAP 
UNDER' 
TEST 

Fig.2 

220K 

TO AMPL 

The dial of the dual potentiometer 
is calibrated in µf. The knob rotates the 
wiper arms which change the voltage 
drop across the capacitor in the test cir- 
cuit. The effective resistance (reac- 
tance) of the capacitor under test de- 
creases as the capacitance increases, 
and a different series resistance is 
needed to make the electron -ray (eye) 
tube just close. 

Changing the resistance or the ca- 
pacitance increases or decreases the 
voltage that goes to the grid of the 6C4 
triode amplifier. The triode is direct - 
coupled to the grid of the EM84 elec- 
tron -ray tube. 

The shorted -capacitor check uses a 
similar circuit (Fig. 2). The 2.9 -volt 
tap on the power transformer is applied 
to the capacitor under test through a 
current -limiting resistor (R1). A ca- 
pacitor with more than 10 ohms of 
leakage resistance will not show as 
shorted -but there will be some "eye" 
closing. Leakage resistances higher than 
30 ohms will have practically no "eye" 
movement. 

1/4k 

Fig.3 

To find an open capacitor, an en- 
tirely different principle is used (Fig. 
3). A vhf oscillator develops the test 
frequency. Its plate is direct -coupled to 
the grid of the "eye" tube. The coaxial 
test lead, one -quarter wavelength long 
at the test frequency, is connected 
across a few turns at the ground end of 
the oscillator coil. (A quarter -wave line 
acts as an impedance- reversing trans- 
former. If we connect a high impedance 
across one end, it appears as a low im- 

pedance or a short circuit at the other.) 
If the capacitor being tested is 

open, it represents a near -infinity im- 
pedance and appears as a short circuit 
across a section of the oscillator coil. 
This loads the oscillator and increases 
the drop across the plate resistor. This 
increases the bias on the indicator tube 
and the "eye" closes. 

When a good capacitor, or a - 
shorted one, is connected between the 
clips, the quarter -wave line transforms 
its relatively low impedance into a high 
impedance that does not affect oscilla- 
tor loading. The "eye" remains open. 
Both OPEN and SHORT tests must be 
used to determine the condition of a 
capacitor. 

Warning: The 3 -volts ac (rms) is 
nearly 9 volts peak -to -peak, and may 
damage capacitors with a lower voltage 
rating. Elmer C. Carlson 

Euphonics "Miniconic" 
Semiconductor Stereo Pickup 

For manufacturer's literature, circle No. 25 
on Reader's Service Card 

ON PAGE 6 OF THE JANUARY 1965 
issue, RADIO -ELECTRONICS published the 
first news of a remarkable new pickup 
cartridge that is actually a silicon semi- 
conductor diode. It modulates a dc bias. 
to produce a signal. The Euphonics 
"Miniconic" is a tiny stereophonic pick- 
up with a frequency response from dc 
to about 30 kc. Its compliance is among 
the highest in pickups today, and its 
dynamic mass among the lowest. 

Other salient features of the car- 
tridge are its low output impedance 
(about 1,000 ohms), its high output 
level and its complete insensitivity to 
interference fields, either electromag- 
netic or electrostatic. 

The cartridge comes ready for 
mounting in any standard tone arm. 
With it comes a power supply -a neat 
little box with a line cord, a special plug - 
in cable and a pair of permanently at- 
tached cables with phono plugs at their 
ends. The power supply provides the 
operating bias and optional equalization. 

On the box is a slide switch marked 
H -L. In the H (high) position, the 

Continued on page 70 
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Congress DIDN'T GO FAR ENOUGH! 

PUBLIC LAW 87 -529; 76 STAT. 150 
[H. R. 8031] 

An Act to amend the Communications Act of 1934 in order to give the Fed- 
eral Communications Commission certain regulatory authority over 
televisio-3 receiv ng apparatus. 

Be it enacted by the Senate and House of Representatives of the United 
States of America in Congress assembled, That: 

Section 303 of the Communications Act of 1934 (47 U.S.C. 303)34 
Its amended by inserting at the end thereof the following: 

"(s ) Having authority to require that apparatus designed to receive 
television pictures broadcast simultaneously with sound be capable 
of adequately receiving all frequencies allocated by the Commission 
to television broadcasting when such apparatus is shipped in inter- 
state commerce, or is imported from any foreign country into the 
United States, for sale or resale to the public." 

See. 2. Part I of title III of the Communications Act of 1934 is 
amended by inserting at the end thereof a new section as follows: 

THEY SHOUL 
" -that all 82- channel television 
receivers* must use an 82- channel 
television antenna." 
Of course, you can't take the law into 
your own hands -but you can take 
advantage of today's ready -made op- 
portunities to sell an 82- channel ail= 
tenna with each 82- channel TV set. 
Our Antenna Research Laboratories 
in Champaign, Illinois knew what 
they were doing when they teamed 
the acclaimed Log Periodic concept 
of the University of Illinois Antenna 
Research Laboratories with our new 
antenna design advance -the capaci- 
tor- coupled electronic dipole. Proof 
is the fact that the JFD LPV -VU is 
America's No. 1 82- channel TV /FM 
antenna! 
Who says you can't have everything 

you want in a TV antenna-VHF ? .. . 
UHF ? ... FM Stereo ? - with a single 
down -lead to boot! 
MOST EFFICIENT PERFORM- 
ANCE EVER ON VHF, UHF, FM/ 
STEREO FROM ONE ANTENNA 
USING ONE DOWN -LEAD! 

Cap- electronic dipole design makes 
more elements resonate on chan- 
nels 7 to 13 with a corresponding 
increase in gain. 
Higher mode operation in UHF 
band achieves higher gain on chan- 
nels 14 to 83 -and FM stereo. 
Narrower beamwidths ... higher 
front -to -back ratios step up ghost 
rejection . .. intensify color. 
Patented frequency independent 
design maintains peak perform- 

ance characteristics regardless of 
channel or band tuned. 
Includes 3 -way splitter so single 
down -lead can be tied into individ- 
ual VHF, UHF and FM system 
inputs. 

REMEMBER - AN 82- CHANNEL 
TV SET IS NOT AN 82- CHANNEL 
TV RECEIVER UNLESS IT HAS 
AN 82- CHANNEL TV ANTENNA! 
*Lest we forget - every color set is 
also an 82- channel set requiring a 
color -perfect antenna. In fact, many 
color TV shows are broadcast on 
UHF channels. 

FD 
SEE YOUR DISTRIBUTOR OR 

WRITE FOR BROCHURE 806 

Model LPV-VU18 Model LPV -VÚ15 Model LPV -VÚ12 Model LPV -VU9 Model LPV -VU6 

JFD LPV -VU LOG PERIODICS for channels 2 to 83 and FM /Stereo. 

JFD ELECTRONICS CORPORATION 
15th Ave. at 62nd Street, Brooklyn, N.Y. 11219 

JFD Electronics-Southern Inc. 
Oxford, North Carolina 

JFD International 
64.14 Woodside Ave., Woodside 77, N.Y. 

JFD Canada, Ltd., 
51 McCormack Street, Toronto, Ontario, Canada 

,Licensed Under One or More of U.S. Patents 2.959,091; 2,985.979; 3.011.164; 3,1011.2110; 3.150.376 and Additional Patent, Pending Io U.S.I. and Cena0t PIenYCN 97 R0 Electronics CorpOralion under exclusive Inertie Inn.Bre University of II root, 00.04.0*. 
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Now Install Any Of 3 Ways ... 
Wall, Custom Or Heath Cabinets! 

Kit AJ -43D 
Now Only 

$10900 
(less cabinet) 

Deluxe Transistor 
AM /FM /FM Stereo Tuner 

25- transistor, 9 -diode circuit; automatic switching to 
stereo; stereo indicator light, stereo phase control; 
filtered outputs. 15 lbs. Optional cabinets, (walnut 
$12.95), (metal $6.95). 

Kit AA-21D 
Now Only 

'131 °° 
(less cabinet) 

Matching 100 -Watt 
Transistor Stereo Amplifier 

70 watts RMS power at ±1 db from 13 to 25,000 
cps; 26- transistor, 10 -diode circuit; inputs & outputs 
for any source; 4, 8 & 16 ohm speaker impedances. 
Opt. cabinets, (walnut $12.95), (metal $6.95). 23 lbs. 

New Low Prices On 
Heathkit' /Thomas Organs 

i 

The Heathkit /Thomas "Coronado" Transistor Organ, (illust.) 
boasts 17 organ voices, two 44 -note keyboards, Leslie plus 2 -unit 
main speaker system, 28 notes of chimes, 13 -note heel & toe 
pedalboard, color -tone attack & repeat percussion, matching 
bench, plus many more professional features. 242 lbs. Also the 
Heathkit /Thomas "Artiste" Transistor Organ with 10 voices, 
two 37 -note keyboards, repeat percussion, etc. now at only $332. 
154 lbs. Both organs have all genuine Thomas factory fabricated 
components. /// 

Kit GD -983 
Now Only 

$199 °° 

Look What's 
NEW LOW PRICES 

Kit AR -13A 
Now Only 

$18400 

ALL -TRANSISTOR STEREO RECEIVER 
Ju,t add 2 speakers for a complete stereo system. AM /FM /FM stereo 
tuning; 46- transistor, 17 -diode circuit for cool, instant operation & 
natural transistor sound; 66 watts music power Q ±1 db from 15 to 
30,000 cps; walnut cabinet. 35 lbs. 

Kit AJ -33A 
Now Only 

$9450 

TRANSISTOR AM /FM /FM STEREO TUNER 
Features 23- transistor, 8 -diode circuit; built -in stereo demodulator; auto- 
matic switching to stereo; stereo indicator light; stereo phase control; 
filtered outputs for beat -free recording; walnut cabinet. 17 lbs. 

OTHER NEW LOW -PRICE COMPONENTS 

* Kit M-41 (tube), AM /FM /FM Stereo Tuner... Now Only $112.50 
* Kit AJ -12 (tube), FM /FM Stereo Tuner... Now Only $65.95 
* Kit AJ -13 (tube), FM /FM Stereo Tuner... Now Only $47.00 

* Kit AJ -63 (tube), Mono FM Tuner... Now Only $37.50 

New Low Price On Deluxe 21" Color TV 

Kit GR -53A 
Now Only 

$37500 

(less cabinet) 

Ends costly color TV servicing ... only set you adjust and 
maintain yourself. Only Color TV you can install 3 -ways . 

wall, custom or Heathkit cabinets. Tunes all channels for 21" 
of the best color pictures in TV plus true hi -fi sound. Assembles 
in just 25 hours . no special skills needed ... all critical 
circuits preassembled and aligned. 1 -year warranty on picture 
tube, 90 days on all other parts. 127 lbs. Also new low prices 
on preassambled Heathkit cabinets: GRA -53 -7, walnut cab. 
(illust.) 85 lbs...$108; GRA -53 -6, walnut- finish hardboard cab., 
52 lbs. .. $46.50 

Circle 27 on reader's service card 
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NEW At Heath! 
NEW KITS 

New Transistor FM Stereo Tuner . . . 

Build In 6 Hours! 

World's easiest to build stereo /hi -fi kit . 

takes 6 hours or less! 14- transistor, 4 -diode cir- 
cuit for cool instant operation, natural tran- 
sistor sound. Phase control assures best stereo 
performance. 4 -stage IF for high sensitivity. 
Filtered outputs for direct stereo recording. 
Automatic stereo indicator light, preassembled 
& aligned "front- end." Install in a wall or 
either Heath cabinet; walnut ($7.95), metal 
($3.50). 6 lbs. 

Kit Ai -14 

$4995 

(less cabinet) 

New 23- Channel, 5 -Watt Transistor 
CB Transceiver 

23- channel transmit & receive capability. All - 
transistor circuit for instant operation, low 
battery drain ... only .75 A transmit, .12 A 
receive. Only 2Y /s" H x 7" W x 101" D ... 
ideal for car, boat, etc. 'h uy sensitivity for 
10 db signal plus noise to noise ratio. Front - 
panel "S" meter, adjustable squelch, auto- 
matic noise limiter, built -in speaker, ceramic 
PTT mike, charcoal gray aluminum cabinet. \ 8lbs. 

Kit GW -14 

$8995 

(Assembled 
GWW -14, 
$124.95) 

A 

New Deluxe Shortwave Radio 

0 0 fJ r) o 
Compare it to sets costing $150 and more! 5 

bands cover 200 -400 kc, AM, and 2 -30 mc. 
Tuned RF stage, crystal filter for greater selec- 
tivity, 2 detectors for AM and SSB, tuning 
meter, bandspread tuning, code practice moni- 
tor, automatic noise limiter, automatic volume 
control, antenna trimmer, built -in 4" x 6" 
speaker, headphone jack, gray metal cabinet, 
and free SWL antenna. Assemble in 15 hours. 
25 lbs. 

Kit GR -54 

$8495 

New 6 -Meter SSB Ham Transceiver 

Full SSB -CW transceive operation on 6 meters. 
180 watts PEP SSB -150 watts CW. Operates 
fixed or mobile; PTT and VOX. Switch- selec- 
tion of upper sideband, lower sideband, and 
CW. Covers 50 -52 mc with crystals supplied, 
total coverage 49.5 -54 mc. Famous Heath SB 
series Linear Master Oscillator for true linear 
tuning. Built -in 100 kc calibrator and antenna 
switching. Accessory mobile mount SBA -100 -1 
...$14.95. 23 lbs. 

NEW! 
1966 CATALOG 
HEATHKIT 1966 

Free! 108 pages...many 
in full color ... describe 
these and over 250 easy - 
to -build Heathkits. Save 
up to 50 %. Mail coupon 
for your free copy. 

SEPTEMBER, 1 9 6 5 

Kit SB -110 

$320 °° 

... Buy Now -Use This Order Blank ... 
HEATH COMPANY, Dept. 20-9, Benton Harbor, Michigan 49023 
In Canada: Daystrom, Ltd., Cooksville, Ontario 

Please send FREE 1966 Heathkit Catalog. 

Model Description Weight Price 

Name 

Address 

(Please Print) 

City State -Zip 
SHIP VIA: Parcel Post Express Collect Freight 20% Included, C.O.D. 

Best Way 
All prices & specifications subject to change without notice. 

/ 
CL-216 / 
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NlTION SYSTEM 

BEST 

CUSTOMERS 
WRITE TODAY FOI FREE LITT ATURE 

aTZTICI CMÌ 
RESEARCH ANT) MFG. CC- 
CONS/10)-10C , PA., U 

Circle 28 on reader's service card 

EQUIPMENT REPORT continued 

pickup system produces a high -level, 
flat -response signal, of about the same 
amplitude as that from a tuner, suitable 
for feeding directly to an auxiliary input 
of a stereo amplifier without equaliza- 
tion. The playback curve of the system 
follows the RIAA standard. 

In the L (low) position, the output 
of the pickup is attenuated and "de- 
equalized" so that it can be fed into 
the equalized phono input of an ampli- 
fier. Assuming that the amplifier's 
equalization is accurate, either mode of 
operation should give equally pleasing 
results, except that the signal -to -noise 
ratio will inevitably be better when the 
Euphonies system is used with a high - 
level, auxiliary input. 

How does the Miniconic system 
stack up against other pickups? As far 
as performance goes, very well. Speci- 
fied tracking -force limits for the CK -15- 
LS professional model (the one I check- 
ed) are 3/4 to 2 grams; I found it 
tracked well down to i gram on all 
music even with an inferior arm. (On 
test -record cuts with extremely high 
modulation levels, there was some 
skipping, but much of this was un- 
doubtedly due to the tone arm.) The 
cartridge tracked a square wave (CBS 
test record STR 111) very neatly; there 
was some rounding of the tops (viewed 

AERATORS 
CB 0 

MIEN11°1 on citizens radio equipment 

Discontinued Models From 

International Radio Exchange 

Select that extra trans- 
ceiver for mobile or base 
installation, or equip a new 
station. Our stock oncludes 
International types as well 
as other makes. 

Write Today for A 
Complete List of 
Equipment in Stock 

INTERNATIONAL 

RADIO EXCHANGE 
18 NO. LEE, OKLA. CITY, OKLA. 73102 
Division Of International Crystal Mfg. Co. 

Dealing In Used Citizens 
Radio Equipment 
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on an oscilloscope), but not a trace of 
ringing or overshoot. 

The sound was clean and crisp, 
equal to that from the best magnetics 
I have heard. Stereo separation is ade- 
quate (given as 25 db at 1 kc). Few if 
any stereo records exceed that. The 
Miniconic delivers unobtrusive sound, 
and keeps its head during loud orches- 
tral passages with percussion. 

As far as the mechanics of the unit 
are concerned -well, that's up to you. 
I am always suspicious of gadgetry, 
and of any unjustifiable complications. 
The Miniconic system is more complex 
than a magnetic or ceramic cartridge. 
But it's a simple complexity. The only 
extra is a small box, hardly bigger than 
two packs of cigarets. And there's al- 
ways room for another ac plug. Second, 
it is an installation complexity only; 
once the cartridge and power supply are 
installed, they require no further atten- 
tion. There are no controls or switches 
except that single slide switch, which is 
set once and then ignored forever after. 

Third, the results seem to justify 
the complication. Whether the Miniconic 
system really sounds better than any 
other cartridge is a personal matter. But 
it can certainly solve some hum and 
magnetic- attraction problems. Its al- 
ready- equalized high -level output can 
make it useful in some installations 
where a ceramic or crystal cartridge 
might otherwise be necessary. For 
practical purposes, then, you might 
compare the system to an ordinary 
pickup with an outboard preamplifier. 
(But remember that it is nothing like 
that in its operation.) 

The pickup is a modulating device, 
like a carbon or condenser microphone 
or a strain gage, rather than a generat- 
ing device, like most other mikes and 
pickups. Fuller details, including a 
schematic diagram of a suggested input 
circuit for the cartridge, were given in 
the News Briefs of our January 1965 
issue. 

If you're in the market for a new 
cartridge, don't overlook this one be- 
cause it's new or offbeat. It's a fine 
piece of design, sounds good and may 
solve a hum problem you didn't even 
realize you had. Peter E. Sutheim 

MANUFACTURER'S SPECIFICATIONS 

Frequency response: dc to beyond 30 kc 
Separation: more than 25 db at 1 kc 
Compliance: 20 X 10-e cm /dyne 
Weight: 2 grams 
Output: 0.4 volt, high level; 8 mv, low level 
Mounting: standard ' /2 and 7 /16 -in. centers 
Effective vertical tracking angle: 15° 

Stylus: model U- 15 -LS, biradial low -mass, .0009 
by .0002 in.; model U -15 -P, circular low - 
mass, .0005 in. 

Tracking force: model U- 15 -LS, 34 to 2 grams; 
model U -15 -P, 1 to 3 grams 

Price: CK -15 -LS conversion kit for existing tone 
arms (reviewed here), $55; conversion kit 
for changers, $39; complete with special 
arm, $71.50 and $87.50 
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NEW SEMI- 

CONDUCTORS 

AND TUBES 
ECONOMICAL SUBMINIATURE 1 -WATT 

ZENER DIODES 

A new series of Zener diodes with 
breakdown voltages from 3.3 to 100 has 
been introduced by Motorola. The di- 
odes, about the size of the ordinary 
1/4 -watt diode or resistor, are rated at 1 

watt at 50 °C ambient, and up to 3 watts 
with proper heat -sinking. Voltage rat- 
ings are available in 5% or 10% toler- 

.. ances. The diodes are numbered 1N4728 
through 1N4764. 

Oxide- passivated silicon "dice" for 
stable operation, and silver leads for ef- 
fective heat dissipation are among the 
features of the new line. All the diodes 
are encapsulated in Motorola's Surmetic 
process, with a flameproof, void -free sili- 
con polymer plastic. Prices of most of 
the units fall between $1 and $2. 

1 WATT, DC TO 100 KC- 
IN A LITTLE PILL 

This 1 -watt integrated -circuit pow- 
er amplifier is more or less flat between 
dc and 100 kc, and is packaged in a 
single TO -5 can (about 3/4 inch in di- 
ameter by about 3/s inch high). Har- 

- monic distortion is claimed to be "as 
low as 0.5 %." 

Circuit of Moto- 
rola MC1524 
integrated -cir- 
cuit amplifier. 

Designated the MC1524, this Mo- 
torola IC has three external taps to of- 
fer a choice of three internal negative 
feedback loops. The purpose of that is 

to insure low distortion and high gain 
stability under all sorts of conditions 
from -55 to 125 °C. 

A glance at the circuit diagram 
shows that the unit uses a class -B com- 
plementary output circuit, which per- 
mits coupling it direct to low- resistance 
loads, like a speaker or a servomotor. 
Its output (source) impedance is typi- 
cally 0.5 ohm, which provides high 
damping for the load. 

The MC1524 can be used for 
servomechanisms, low -power audio, 
telemetry or as an operational ampli- 
fier. Zero- signal current drain is less 
than 4 ma. It needs no heat sink even 
at 1 -watt output. 

Only trouble is, for low -power peo- 
ple like us, it costs $70. 

19 -INCH COLOR PIX 

The Electronic Tube Div. of Syl- 
vania announced "limited availability" 
of a rectangular 19 -inch, 90 °- deflection- 
angle color picture tube. It is claimed to 
be even brighter than the Sylvania 21- 
inch Color Bright 85 tube introduced in 
June 1964. 

The new tube uses a europium - 
activated yttrium vanadate phosphor 
for the red parts of the picture, and im- 
proved blue and green phosphors. Its 
viewing area is 180 square inches. Face - 
to- socket length is about 18 inches, and 
the tube weighs 20 pounds (24 with 
bonded faceplate.) END 

SEPTEMBER, 1965 

vc 

SPKR 

V 

brand new 
...and very important .. , 

QUAM COLOR TV 

REPLACEMENT 

SPEAKERS PREVENT 

COLOR PICTURE 

DISTORTION 
OFTEN CAUSED BY STRAY 
MAGNETIC FIELDS FROM 

ORDINARY LOUDSPEAKERS 

When you use an ordinary loudspeaker in a 
color TV set, you're looking for trouble . . 

picture trouble. The external magnetic fields 
from standard loudspeakers will deflect the 
primary color beams, causing poor registra- 
tion and distorted pictures. 

QUAM RESEARCH SOLVES 

THIS PROBLEM An entirely 
new construction technique, developed in 
the Quam laboratories, encases the magnet 
in steel, eliminating the possibility of stray 
magnetic fields and the problems they 
cause! These new Quam speakers have been 
eagerly adopted by leading color TV set 
manufacturers. Quam now takes pride in 
making them available for your replace- 
ment use. Five sizes (3' x 5 ", 4', 4" x 6 ", 
514", 8 ") ... in stock at your distributor. 

1111AM 
QUAM -NICHOLS COMPANY 

234 E. Marquette Rd. Chicago, III. 60637 

Circle 30 on reader's service card 
71 

www.americanradiohistory.com

www.americanradiohistory.com


J 

The following free advertiser material is 
available through 
RADIO- ELECTRONICS READER'S SERVICE 
ALLIED RADIO CORP. (Pg. 82 -85) Circle 115 

508 -page 1966 catalog 
AMPEREX ELECTRONICS CORP. (Second Cover) Circle 1 

Complete list of tubes 
AMPHENOL (Pg. 23) Circle 17 

Descriptive literature on new Color Commander test 
instruments 

BLONDER -TONGUE (Pg. 79) Circle 112 
Booklet on how and when to use 75 ohm or 300 ohm 
TV lead in VHF only or VHF -UHF 

BRACH MANUFACTURING CO. (Pg. 95) Circle 127 
Catalog of indoor TV antennas 

BROOKS RADIO & TV CORP. (Pg. 97) Circle 128 
Catalog sheets and price lists of tubes and parts 

CAPITOL RADIO ENGINEERING INSTITUTE (Pg. 18 -21) 
Circle 15 

Book describing CREI programs in electronics and 
nuclear engineering technology 

CASTLE TV TUNER SERVICE (Pg. 6) Circle 6 
Information on complete tuner overhaul by mail 

CLEVELAND INSTITUTE OF ELECTRONICS (Pg. 1) 
Circle 2 

Free pocket electronics data guide and booklet de- 
scribing electronics slide rule and instruction course 

CONAR (Pg. 13) Circle 11 
Catalog on Conar Electronic Kits 

CORNELL ELECTRONICS (Pg. 106) Circle 135 
Catalog and price list of tubes and parts 

COYNE ELECTRONICS INSTITUTE (Pg. 107) Circle 136 
Book on Your Opportunities in Electronics" 

DATAK CORP. (Pg. 100) Circle 130 
Folder and sample of "Instant Lettering" marking kit 

De VRY TECHNICAL INSTITUTE (Pg. 5) Circle 4 
Booklets -"Pocket Guide to Real Earnings" and "Elec- 
tronics in Space Travel" 

ELECTRONIC CHEMICAL CORP. (Pg. 101) Circle 132 
Information on No Noise" aerosol products 

EUPHONICS MARKETING (Pg. 76) Circle 109 
Booklet on "The Story of Euphonics Miniconic" 

FINNEY COMPANY (Pg. 25) Circle 19 
Booklets on Finco's Color Ve -Log Antennas 

GERNSBACK LIBRARY (Pg. 98 -99) Circle 129 
Information on special membership offer for Electron- 
ics Book Club 

HALLMARK INSTRUMENTS (Pg. 81) Circle 114 
Information on Banner 85 CB and AM broadcast radio 

HEATH COMPANY (Pg. 68 -69) Circle 27 
1965 Heathkit catalog 

INTERNATIONAL CRYSTAL MFG. CO. (Pg. 70, 112) 
Circle 29 & 148 

Catalog on citizens radio transceiver and name of your 
nearest International dealer 

JFD ELECTRONICS CORP. (Pg. 67) Circle 26 
Brochure on 82- channel TV antenna 

JENSEN MANUFACTURING DIV. (Third Cover) Circle 149 
Information on Jensen Model HS -2 stereo headphones 

JERROLD ELECTRONICS CORP. (Pg. 89) Circle 120 
Information on new Jerrold coloraxial TV reception 
system 

JUDSON RESEARCH & MFG. CO. (Pg. 70) Circle 28 
Descriptive literature and technical data folder on 
electronic magneto ignition system 

LAFAYETTE RADIO ELECTRONICS (Pg. 93-94) Circle 125 
1965 Lafayette catalog 

MALLORY DISTRIBUTOR PRODUCTS CO. (Pg. 27) 
Information on Mallory circuit breakers Circle 21 

MERCURY ELECTRONICS CORP. (Pg. 91) Circle 123 
Complete catalog on test eauioment 

NATIONAL TECHNICAL SCHOOLS (Pg. 3) Circle 3 
Electronics "Opportunity Book" and sample lesson 

OXFORD TRANSDUCER CORP. (Pg. 26) Circle 20 
Complete catalog on commercial sound speakers 

PERMA -POWER COMPANY (Pg. 22) Circle 16 
Folder on Ampli -Vox sound systems 

POLY PAKS (Pg. 111) Circle 138 
Catalog of semi -conductors 

PROGRESSIVE "EDU- KITS" (Pg. 92) Circle 124 
Information describing "Edu -Kit" 

QUAM- NICHOLS COMPANY (Pg. 71) Circle 30 
Folder on Quam line of loudspeakers 

QUIETROLE CO. (Pg. 100) Circle 131 
Information on Ouietrole's aerosols for servicing 

RCA CITIZENS' BAND (Pg. 7) Circle 7 
Folder on Mark VIII and Mark Nine CB Transceivers 

RCA INSTITUTES (Pg. 28 -31) Circle 22 
Brochure on home study and classroom training 

RADIO SHACK (Pg. 102 -105) Circle 133 
Radio Shack catalog 

RYE SOUND CORP. (Pg. 90) Circle 121 
12 -page general catalog of sound accessories 

HOWARD W. SAMS CO. (Pg. 17) Circle 14 
Information on Photofact Library -Encyclopedia deal 

HOWARD W. SAMS CO. (Pg. 78) Circle 111 
Sams booklist 

H. H. SCOTT (Pg. 24) Circle 18 
Soec sheet on solid -state stereo amplifier kit 

SENCORE (Pg. 87) Circle 117 
Descriptive literature on Sencore's MX129 FM stereo 
multiplex generator and analyzer 

SONOTONE CORP. (Pg. 12) Circle 9 
Comprehensive cartridge replacement guide 

STANCOR ELECTRONICS (Pg. 90) Circle 122 
TV coil and transformer replacement guide 

UNITED RADIO (Pg. 109) Circle 137 
Comolete parts catalog 

UNIVERSITY, LTV (Pa. 13) Circle 10 
Brochure on high- fidelity speakers and systems 

VIKING OF MINNEAPOLIS (Pg. 80) Circle 113 
Complete catalog on Auto -Tape 500 and accessories 

WEBSTER (Pg. 88) Circle 118 
Information on the "565" C -B radio 

WELLER (Pg. 86) Circle 116 
Descriptive literature on Weller soldering guns 

WINEGARD (Pg. 14 -15) Circle 12 
Fact- Finder #242, on the Chroma -Tel All -Band Antenna 

Radio -Electronics 
READER'S SERVICE 

Here's how you can get additional information from the 

manufacturer, promptly and at no charge, concerning prod- 

ucts and services advertised or mentioned editorially in 

this issue. 

Circle the number on the postcard facing this page 

that corresponds to the number at the bottom of each 

advertisement or editorial mention that interests you. 

Cut out the postcard. Clearly print or type your name 

and address where indicated - and mail. (Canadian 

and foreign affix postage.) 

If the postcard has already been detached from your 

copy of RADIO -ELECTRONICS, use the coupon on 

this page instead. Enclose the coupon in an envelope 

and address it to: RADIO -ELECTRONICS, P.O. Box 

7365, Philadelphia, Pa. 19101. (Use this address only 

for Reader's Service requests.) 

VOID AFTER OCTOBER 31, 1965 

RADIO- ELECTRONICS READER'S SERVICE 
The numbers I have circled below indicate the material I would like to receive: 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 

31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 

46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 

61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 

76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 

91 92 93 94 95 96 97 98 99 100 101 102 103 104 105 

106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 

121 122 123 124 125 126 127 128 129 130 131 132 133 134 135 

136 137 138 139 140 141 142 143 144 145 146 147 148 149 150 

Name 

Address 

City 

9 -65 Zip Code 

State 
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NEW PRODUCTS 
More information on these new products is available free from the 
manufacturers. Each item is identified by a Reader's Service number. 
Turn to the Reader's Service Card facing this page and circle the 
numbers of the new products on which you would like further in- 
formation. Detach and mail the postage -paid card. 

SOLDERING GUN KIT. Wen Hot 
Rod model 222 -K5, includes gun, single - 
post medium /heavy -duty tip ( heat range 
-100 to 200 watts ), fine line tip ( heat 
range -25 to 100 watts), a plastic cutting 
attachment, flat iron attachment, roll of 

solder, red plasic carrying case, 6 -ft line 
cord. Gun uses on-off trigger switch, has 
built -in spotlight, operates on 120 volts ac. 
Kit case: 2% x x 10 in.; weight complete 
2 lbs, 12 oz. 

Circle 46 on reader's service card 

BUSINESS /INDUSTRIAL TRANS- 
CEIVER, E. F. Johnson Co.'s Messenger 
303, is adaptable for base station, mobile 
or portable field pack use; accessory 

speaker converts it to PA system. Designed 
for use on business /industrial frequencies 
between 25 and 50 megacycles AM, FCC 
type- accepted. Precision crystal filter. 

Circle 47 on reader's service card 

SPEAKER SYSTEM, Sonomaster RM- 
2, from Sonotone. 8 ohms; power rating, 
50 watts average program material, 100 
watts peak program material; response 
40- 20,000 cycles; crossover frequency 
4,500 cycles. One 8 -in. linear high -com- 

SEPTEMBER, 1965 

pliante woofer; one cone tweeter. 
19 x 11% x 83í, lá -in. panels, oiled walnut 
veneer, 22 lb. 

Circle 48 on reader's service card 

BOOKSHELF SPEAKER SYS- 
TEMS, Lafayette Criterion 50, 100 and 
200. Model 50 2 -way system has 8 -in. 
woofer, and 4 -inch cone -type tweeter, 
30- 18,000 cycles. 100: 10 -in. woofer, 
and 4 -in. tweeter, 25- 19,000 cycles. 200: 
12 -in. woofer, 8 -in. mid -range and 3 -in. 
dome -type super tweeter, 25- 25,000 cy- 

cles. Handle 20, 30 and 40 watts re- 
spectively. Impedance 8 ohms. % -in. 
wood enclosures. Models 50 and 100 are 
19 x 10% x 8% in., 200 is 24 x 14 x 12 in. 
100 shown.- Lafayette Radio Electron- 
ics Corp., 111 Jericho Turnpike, Syosset, 
N. Y. 11791. 

Circle 49 on reader's service card 

15 -WATT AM /FM STEREO RECEIV- 
ER, Lafayette LR -300. 3 -gv in gives 
20 -db quieting. Switchable afc. Tuner has 
multiplex separation of 25 db at 400 
cycles. Amplifier produces 7.5 watts per 

I 111 
-- 

channel with harmonic distortion at 1 %. 

Response: 20- 20,000 cycles ±2 db. Hum 
and noise -55 db at low level and -75 db 

at high -level inputs. Output impedances 
switch -selected at 8 and 16 ohms, input 
selector controls AM, FM stereo search, 
FM -MPX, phono and auxiliary music 
sources. 15 tubes, 7 diodes, EM -84 tuning 
eye. 16% x 51%8 x 12L. Stock No. 99- 
0003WX. 

Circle 50 on reader's service card 

BOOSTER /COUPLER, Winegard 
BC -I07, has 7 db minimum gain to TV or 
FM. Has extra set of terminals to use as 
booster only with single TV or FM, 12 db 
gain; can also be used to extend rabbit -ear 
range. Linear frequency response across 

TV and FM bands and an exact match into 
300 ohms. Polystyrene housing. 117 vac, 
1 watt. 

Circle 51 on reader's service card 

PORTABLE AM RADIO KIT, the 
Heathkit GR -224, has 6 silicon transistors 
and 2 silicon diodes- performance equal 
to 8- transistor portables. Powered by 6 
size -D flashlight batteries; 4 x 6 in. oval 
speaker; rf stage and double -tuned i.f. 
sta : diode- biased audio output stage. 

Batteries enclosed in plastic holder. 
Slide-rule dial, built -in % -in. diameter 
rod antenna. 

Circle 52 on reader's service card 

TRIMMING POTENTIOMETERS, 
Series 63 line, from Clarostat Mfg. Avail- 
able with wire leads for printed circuit 
mountings, standard solder lugs, molded 
or metal shafts, molded or metal bearing 
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caps. Basic pot dimensions: 3s -in. diame- 
ter by %4 -in. maximum height. Power 
rating: 3.i watt, maximum rated voltage 
of 350 volts. Resistance: 100 ohms to 1 

megohm. 
Circle 53 on reader's service card 

NEW MIGHTY MITE TUBE 
CHECKER, model TC136 (Mighty Mite 
/V), from Sencore, has new socket to 

test the Amiicrcx and \Lollard 10 -pin 
tubes used in many '65 color receivers. 

Special hinge on cover so it can be left 
on or removed and held in steel handle. 
New plastic holder in cover to hold 
pages of setup booklet open. Setup chart 
covers more than 3,000 tubes. 

Circle 54 on reader's service card 

MICRO- 
PHONE STAND 
SERIES, MS-//C 
and MS 12C (At- 
las Sound ), fea- 
tures low profile 
bases with weight 
concentrated at 
outer edge. 
Heights from 34 
to 62 in., base 10 
in., extra -long 
clutch. 

Circle 55 on reader's service card 

COLOR CRT CHECKER -REJU- 
VENATOR, the Amphenol CRT Com- 
mander, tests each electron gun for rela- 
tive life, cutoff, contrast range, gun bal- 
ance in multi -gun tubes, has voltmeter 
measuring up to 50,000 volts. With 
adapter probe, meter can be used as 
0 -1,000 and 0- 50,000 volt, 20,000 -ohm- 
per -volt meter. As rejuvenator, Com- 
mander revitalizes cathode by exposing 

revolutionary new semiconductor 

transducer breaks all barriers 

that limit existing 

phono cartridges 

Easily installed 
Phenomenal 13 Octave Range. 
DC to 50 kcps. 
Silicon Semiconductor Ele- 
ments. 10,000 times the power 
of magnetics. World's most effi- 
cient, hum -free cartridge. 
Lowest Effective Tip Mass. 
Tracks 40 kcps 2nd harmonic 
pinch effects of 20 kcps funda- 
mental -stylus tip stays in 
groove at all frequencies. 
Elliptical Biradial Diamond Sty- 
lus. No playback loss from out- 
side to inside grooves. 
Energy Derived from 
External Power 
Source. Saves Ä 

record grooves. 

See your distributor or write for 
"The Story of Euphonics Miniconic" 

Cuphonics MAR K E T I N G 173 W. Madison St., Chicago, Ill. 60602 
Dept. HE -9 FACTORY: GUAYNABO, PUERTO RICO. U.S.A. 

TK -15 -LS Lab Standard Phono System. TA -15 low - 
mass arm, with U -15 -LS plug -in cartridge (biradial 
diamond) and PS -15 power source. For magnetic or 
auxiliary inputs. USER NET 87.50 
TK -15 -P Professional Phono System. As above, but 
with U -15 -P cartridge and .5 mil tip conical diamond 
stylus. USER NET 71.50 
CK -15 -LS Lab Standard Phono Conversion Kit U-15- 
LS cartridge (biradial diamond) for standard heads, 
and PS -15 power source. For magnetic or auxiliary 
inputs. USER NET 55.00 
CK -15 -P Professional Phono Conversion Kit. As 
above, but U -15 -P cartridge with .5 mil tip conical 
diamond stylus. USER NET 39.00 
MADE IN U.S.A. ®EUPHONICS CORP. 1965 

Circle 109 on reader's service card 
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new electron -emissive material and en- 
larging grid apertures. 9 x 12 x 5 in., 7h 

lb. Uses 117 -volt /50-60 cycle ac power. 
Circle 56 on reader's service card 

ONE MILLION OHM PER VOLT 
VOM, Triplett 630 -M. No amplifiers, no 
zero drift, no warmup, no power require- 
ments. Has basic 1µa -dc suspension move- 
ment which includes Triplett's bar -ring 
magnet. Makes current measurements 

from 20 nanoamperes, voltage measure- 
ments from 5 millivolts. 20,000 ohm -per- 
volt ac sensitivity, ±1 %% dc accuracy, 
±3% ac accuracy. 

Circle 57 on reader's service card 

A U T O 
SPEAKER REAR - 
SEAT KITS, 11 
models from Ox- 
ford Transducer, 
designed for sol- 
derless installation. 
Feature heavy - 
gage plastic- coated 
wire, chrome -plat- 

ed hardware, moisture- resistant switches 
and controls. Custom Series has imped- 
ance of 10 -20-40 ohms, 5 models. De- 
luxe Series, 4 models, impedance of 8 
ohms, 3- position switches ( Custom and 
Deluxe have special model for Impalas 
and convertibles ). Standard series, 2 
models, 6 x 9 speaker and 5 x 7 -in. size, 
8 -ohm impedance. 

Circle 58 on reader's service card 

AMPLIFIER AND TRANSDUCER 
SET ( from Edmund Scientific ) designed 
for variety of electronic, vibratory, light 
and sound tests and measurements, in- 
cludes amplifier in pen -like housing and 
8 basic probes: crystal diode, 3 attenu- 

RADIO- ELECTRONICS 
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ators, vibration pickup, tape head, induc- 
tive and photovoltaic pickups, also ear- 
phone and miniature dynamic micro- 
phone. Amplifier may be used alone, or 

output can be feci to earpiece, or volt- 
meter. Amplifier powered by 1.5 -v Penlite 
battery. Case measures 10% x 7R x 1h in. 

Circle 59 on reader's service card 

FLAT -BOTTOM DISC CAPACI- 
TORS for circuit -board mounting (appli- 
cations up to 500 volts ), from the Hi -Q 
Div. of Aerovox Corp., prevent rock 'n 

roil on printed circuit boards, eliminate 
electrode exposure encountered with 
hare -bottom discs, permit lower circuit - 
board height without kinked leads. Long 
or short lead lengths. 

Circle 60 on reader's service card 

CONSTANT -VOLTAGE TRANS- 
FORMER for 2.5 -7.5- volt -ampere re- 
quirements has been added to the 
O.E.M. line by Neshaminy Transformer 
Corp. 3'3 x 2h x 1;1 in.; can provide from 

6.3 to 118 volts. Normal input voltage: 
118 volts ac, 60 cycles. Output constant 
within ± 1% rms with input -voltage fluc- 
tuations from 95 to 130 volts. 

Circle 61 on reader's service card 

TAPE HEADS AND ADAPTER 
MOUNTS, Nortronics QK 76 Quik -Kit, 
replacements for heads on Ampex pro- 

fessional recorders. Adaptable to shield 
cups of Ampex head nests with one -time 
use of Quik -Kit. Rapid changeover of 

SEPTEMBER, 1965 

Rf DEVIATION /SWEEP WIDTH 
AUDIO LEVEL /COMP SIG LEVEL 

FREQUENCY 

xc 

COMP SIG /AUDIO 

u a 

Mt Pi 

RF OUT 

nsno 

upqi.Wq 5 snno «un 

FUNCTION 

RF ATTEN 

19 MC SUBCARHIìN I[l'EL 

STEREO FM SIGnAL 

SIMULATOR 
WR -52A 

RF CARRIER 

ICO 

fat 

Look what's happened to the RCA WR-51A FM Stereo Signal Simulator 

...it got to be the WR- 52A... 

NEW, REDESIGNED AND IMPROVED 

Last year we decided to make a few improvements in 
our WR -51A Stereo FM Signal Simulator ...for two 
years THE established test instrument for multiplex 
stereo servicing. We intended to call it the WR -51B. 
But one thing led to another and we made so many 
extensive improvements that we virtually had a new 
instrument on our hands. You're looking at it: the 
NEW RCA WR -52A STEREO FM SIGNAL SIMULATOR. 

We've added an RF Deviation Meter to measure the 
modulation level of both stereo and monaural FM sig- 
nals. The meter is also used to accurately establish 
the level of the 19 Kc subcarrier. 
We've included provisions for modulating left or right 
stereo signals with an external monaural source. 
We've added a switch to disable the 19 Kc oscillator 
to provide a low- distortion monaural FM output. 
We've added a new frequency (72 Kc)... required, 
along with the 67 Kc frequency, for trap alignment in 
some sets. 
These features, together with numerous internal cir- 
cuit design changes have resulted in a vastly im- 
proved, almost completely new instrument. And, the 
RCA WR -52A includes all those features that made its 
predecessor such a valuable servicing tool. 
COMPOSITE STEREO OUTPUT -for direct connection 

to multiplex circuit 
Choice of left stereo and right stereo signals 

RF OUTPUT -for connection to receiver antenna ter- 
minals 

100 Mc carrier, tuneable 
Choice of FM signals -left stereo, right stereo, 
monaural FM, internal test and 60 cycle FM sweep 
FM stereo deviation adjustable from 0 -100% 
100 Mc sweep signal adjustable from 0 to more 
than 750 Kc at a 60 cps rate 
RF output attenuator 

CRYSTAL-CONTROLLED 19 Kc SUBCARRIER ( ±.01 %) 
SINE WAVE FREQUENCIES 

Three low -distortion frequencies -400 cps, 1 Kc, 
5 Kc 

Two crystal -controlled frequencies -19 and 38 Kc 

Additional frequencies -67 and 72 Kc for trap 
alignment 

READILY PORTABLE- weighs only 123/4 pounds, 
measures 131/2" by 10" by 8" 
COMPLETE WITH WIRED -IN CONNECTING CABLES 

We also raised the price... just 50 cents. The WR -52A 
is now $250.00.* Ask to see it at your Authorized RCA 
Test Equipment Distributor. 
*Optional distributor resale price, subject to change with- 
out notice. May be slightly higher in Hawaii and the West. 

RCA ELECTRONIC COMPONENTS & DEVICES, HARRISON, N.J. 

The Most Trusted Name in Electronics 
VIIke 
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for successful 

COLOR TV servicing 

own these SAMS BOOKS 

Color TV Training Manual, New Second Edition 
by C. P. Oliphant & Verne M. Ray. This newly re- 
vised comprehensive manual is the most up -to -date 
guide available for technicians preparing to service 
color TV receivers. Full information on: Colorimetry; 
Requirements of the Composite Color Signal; Make- 
up of the Color Picture Signal; RF and IF Circuits; 
Video, Sync & Voltage -Supply Circuits; Bandpass 
Amplifier, Color -Sync and Color- Killer Circuits; 
Color Demodulation; Matrix Section; Color Picture 
Tube & Associated Circuits; Setup Procedure; Align - 
ing the Color Receiver; Troubleshooting. Includes 
full -color illustrations invaluable for setup, align- 
ment, and troubleshooting. 224 pages; 8% i x 11 ". $595 
Order TVC -2, only 5 

Color TV Servicing Made Easy 
by Wayne Lemons. Written in "made easy" style. 
Takes the mystery out of color TV servicing. Famil- 
iarizes you with color principles and setup adjust- 
ments; thoroughly covers color circuitry, adjust- 
ments, and servicing of all color TV sets produced 
to date. This book will help to put you into this 
fast -growing, profitable service work. 128 pages; $ 
5 x 83. . Order CSL -1, only 2 

r0 
- 

Know Your Color -TV Test Equipment 
by Robert G. Middleton. Explains clearly and easily 
the function and circuit action of each color 
TV test instrument. Covers: White -Dot and Cross - 
Hatch Generators, Color- Pattern and Color -Bar 
Generators, Rainbow and NTSC Generators, Prin- 
ciples of Video -Frequency Sweep Generators and 
Testing, Lab -type equipment, and valuable setup 
information. Profusely illustrated. 160 pages; $250 
5% x 8Ç ". Order KOC -1, only 2 

Color TV Trouble Clues 
Invaluable field- tested guide to trouble clues and 
procedures for color TV receiver repair. Describes 
types of troubles encountered, troubleshooting tech- 
niques, alignment and sync problems, convergence, 
etc. Includes data on use of test equipment to speed 
color TV servicing. Fully illustrated with photo- 
graphs and schematics. A "must" for color TV 
service technicians. 96 pages; 5% x 8).4". 
Order COL -1, only $195 

101 Ways to Use Your Color TV Test Equipment 
by Robert G. Middleton. Written in the time -tested 
formula acclaimed by thousands of TV technicians. 
Shows you practical uses for your test equipment 
to diagnose color TV circuit troubles quickly and 
easily. Describes proper equipment hookups, how 
to evaluate test results, how to check instruments; 
includes time -saving techniques. 144 pages;; 59 5% x 8)4". Order TEM -9, only L 

Color TV Guidebook 
A special Howard W. Sama publication about color 
TV servicing techniques, equipment required, and 
related subjects. General information includes out- 
look for color TV manufacturera, broadcasting net- 
works, and technicians. Specific sections deal with 
starting a color TV service business, troubleshoot- 
ing and repair techniques, antennas, color tube 
stocking, transistorized color TV, small -town color 
TV problems, new circuits and developments.; 

00 8ja x 11 ". Order PFR -1, only 

HOWARD W. SAMS & CO., INC. 
Order from your Sams Distributor today, or moil 
to Howard W. Sams & Co., Inc., Depf. RE -9, 
4300 W. 62nd Street, Indianapolis, Ind. 46206 
Send me the following books: 

TVC -2 KOC -1 TEM -9 

C5L -1 coi -1 PER-1 

Send FREE Sams 800kiist $ enclosed 

Nome 

Address 

City State Zip 

My Distributor is 
I IN CANADA: A. C. Simmonds & Sons, Ltd., Toronto 7 w J 

Circle 111 on reader's service card 
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track styles on Ampex 300, 350, 351, 400, 
3,000 and 3,200 series tape recorders. 

Circle 62 on reader's service card 

LINEAR -ADMITTANCE CARDI- 
OID MIKE, the Neumann U-64, distrib- 
uted by Gotham Audio Corp. Frequency 
response from angles of sound- pickup 
great as ± 135° from on -axis incidence. 

This condenser mike includes amplifier 
using 7586 nuvistor; built -in switchable 
10 -db overload protection; foam -rubber 
anti -pop screen. Interconnect cable be- 
tween U -64 mike and power supply uses 
5-pin Cannon XLR connectors. Audio out- 
put is 3 -pin XLR; mating connector and 
swivel microphone stand mount. Matte - 
satin chrome finish. 

Circle 63 on reader's service card 

TEMPERATURE AND ELEC- 
TRICAL TESTER, model 255 includes 
vom functions of Simpson's 260 plus ad- 
dition of temperature range package of 

+ 100° to + 1050 °F. With ac clamp -on 
adapter, currents through 250 amps can 
be checked without disconnecting leads. 
With test leads and prods, 5 -ft thermo- 
couple lead and operator's manual. 

Circle 64 on reader's service card 

GHOST -KILLING ANTENNA, the 
Channel Master Coloray for metropolitan 

TV, FM and FM stereo, has transposed 
phasing harness with impedance- balanc- 
ing power equalizer circuit which kills 
ghost images and provides higher front - 
to -back ratios than 10- element Yagis cut 
to each specific channel. FM gain higher 
than turnstile type units. 23 -in. crossarm; 
no external power required; matched for 
direct connection to standard 300 -ohm 
receiver input; EPC gold coating. 

Circle 65 on reader's service card 

JENSEN INDUSTRIES has intro- 
duced 36 types of elliptical diamond 
needles to equip most hi -fi sets, particu- 

` sriiw-c 

ELLIPTICAL 

larly recent models of phonographs with 
lightweight force of less than 6 grams on 
record grooves. 

Circle 66 on reader's service card 

WIDE -BAND 
SCOPE KIT, KG- 
635, from Allied 
Radio. Vertical 
sensitivity: 17 my 
rms per in. Re- 
sponse: ±1.5 db, 
dc to 5.2 mc. Over- 
shoot less than 6%. 

Rise time 70 nano- 
seconds. Input im- 
pedance: 3 meg- 
ohms shunted by 

35 pf. Attenuator: frequency- compen- 
sated and calibrated .05, .5, 5 and 50 
volts peak -to -peak per in. Horizontal sen- 
sitivity: 0.6 volt rms per in. Response: 
±1.5 db, 1 cycle to 400 kc. Expansion 2 
times. Inputs: internal time base, 60 cy- 
cles phase -controlled, and external. In- 
put impedance 7 megohms shunted by 
25 pf. Linear time -base ranges: (5) 10- 
100 cycles; 100 -1,000; 1 -10 kc; 10-90 
kc; 90-400 kc. Synchronization: " +" 
internal, ` -' internal, 60 cycles and ex- 
ternal. Locks from waveform fundamen- 
tals up to 5 mc, will sync on display am- 
plitudes as low as 0.1 in. Line synchroni- 
zation: phase -variable. Calibration volt- 
age available at front panel jack. Accel- 
erating potential: 1,650 volts. Z axis input 
impedance: 1 megohm. 10 tubes plus 
CRT and 2 rectifiers. 11% x 7?í x 15% in., 
25 lb. Power: 110 -130 volts, 50-60 cycle 
ac. 

Circle 67 on reader's service card 

EXTRACTOR TOOL FOR 
SHIELDED CABLE from Thomas & 

Betts Co., Plunger type device extracts 
center conductor. Available in 5 sizes 
which accommodate shield diameters of 
.055 in. through 0.248 in. Color- coded. 
After stripping insulation and flaring 
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braid, conductor tube slips over insulated 
wire until desired breakout point. With 
braid held firmly, wire is bent down and 
plunger is pushed, extracting lead from 
braid. 

Circle 68 on reader's service card 

UHF -VHF INDOOR ANTENNA, 
series 66 from Brach Mfg. for black - 
and -white and color TV reception. Model 
6851 in chromate gold finish; model 6652 

in chrome finish. Has elements with indi- 
vidually spring -loaded ball sockets for 
complete pivoting in critical signal areas. 

Circle 69 on reader's service card 

TRANSISTOR 
WALKIE- TALKIE, 
model RA -731 from 01- 
son Electronics. Battery 
meter built into front 
panel. 45 -in. telescoping 
antenna. Push -to -talk 
button and on -off volume 
switch on side of black 

wrinkle enamel case. Operates on 8 
standard penlight batteries. Includes car- 
rying strap and batteries. 

Circle 70 on reader's service card 

ALL -PURPOSE TYMETER, APT - 
65 from Pennwood Numechron turns 

SEPTEMBER, 1965 

"A professional 
quality TV 
system priced 
forthe home ?" 

"Try this!" 

"I understand that professional TV systems 
use 75 ohm coax." 
"That's right. Because coax minimizes interference 
and ghosting. 
"How's that ?" 
"It's shielded- doesn't pick up noise. Also, it's 
unaffected by changing weather conditions. 
With 300 ohm twinlead, moisture can play 
havoc with the signal." 
"So, that's it." 
"What's more, you can feed coax thru all types 
of surfaces, even near metal, without interfering 
with performance." 
"I'd like to have a system with TV outlets all over 
the house-bedrooms, kitchen and patio." 
"The new two -transistor Blonder -Tongue Vamp 2 -75 
is easy to install and it can deliver sharp, clear 
pictures to as many as 8 TV outlets." 
"Sounds real professional. What about the cost ?" 
"The rugged, weatherproof amplifier with remote 
power supply lists for only $44.95." 
"I'm on my_way_ to my ̂ dealer." 

(This message was paid for out of the gross profits of 
BLONDERTONGUE, 9 Ailing St., Newark 2, N.J.) 

Circle 112 on reader's service card 
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_AL LCn -Tapp_ ., TI TI 

Magnificent music of your choice sur- 
rounds you wherever you go in full 
dimensional stereo. No static noises, 
no fading, no commercials - just pure 
undistorted sound you never thought 
possible in a car. 
Occupies minimum space under dash 
in most cars. Two speakers mount 
in doors or under dash for full 
stereo effect. Operates off 12 volt 
car battery. 
Wide variety of music tapes in car- 
tridges - never fuss with threading 
tape or turning reels - superb record- 
ings by outstanding artists. 
Charcoal black or stainless steel satin 
finish compliments car decor. 2 
speakers, sample stereo cartridge, 
hardware included. 

Fron, $149.95 

Ask your dealer for the Auto -Tape 500 
or write to factory 

¡-king OF MINNEAPOLIS 

MADE BY SKILLED 
AMERICAN CRAFTSMEN 

9600 Aldrich Avenue So. Minneapolis, Minn.55420 

Circle 113 on reader's service card 
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lights and appliances on and off. Time 
range: minimum oN time, 15 mins; mini- 
mum OFF, 1 hr; maximum ON time, 23 hr; 
maximum OFF, 23 hr and 45 min. 5 x 4 x 
2% in., 2 lb, 6 -ft cord. 

Circle 71 on reader's service card 

BREADBOARD KIT model BK-6 
from Vero Electronics, has 6 assorted 
Veroboard universal wiring boards, Vero 

spot face cutter and complete instructions 
on designing component layout directly 
on wiring board. 

Circle 72 on reader's service card 

SUPPRESSKITS, types SK -10, -20 
and -30, from Sprague Electric, each spe- 
cifically designed for installation in 
Chrysler, Ford and General Motors ve- 
hicles having alternator electrical supply 
systems. Include L -C networks and 
heavy -duty Thru -pass capacitors to han- 

dle the hash and eliminate whine caused 
by alternator output. Effective interfer- 
ence suppression through 400 mc.- 

Circle 73 on reader's service card 

TAPE RECORDER, Sony Super - 
scope model 135, dual- track, monophonic. 
Power 117 volts, 60 cycles. Speeds 3% and 
ill ips. Response: 90 -9,500 cycles at 3 %. 

Signal -to -noise better than 40 db. Flutter 
and wow less than 0.3%. No level indica- 
tion required. One mike, one auxiliary in- 
put. Monitor headset output. 9% x 11 x 5% 
in., 7% lb. 5 -in. reel capacity, tube ampli- 
fier. 

Circle 74 on reader's service card 

SOLID -STATE MODULES, Home 
Electronics, (Audiotexl, consist of 12 corn- 

patible modules including several ampli- 
fiers, a preamp, code oscillator, flasher, 
power supply, etc. 

Circle 75 on reader's service card 

UNDER -DASH REVERBERATION 
UNIT, Stereo Magic, from the Tenna 
Corp., is 1% x 9 x 4 in. 3 models: 
RR -13 -R has 6 x 9 in. speaker; RR -14 -R 

with special 6 -in. round speaker for con- 
vertibles and RR -15 -R without a speaker 
for cars already equipped with speaker. 
Chrome with brushed aluminum and 
wood grain finish.. 

Circle 76 on reader's service card 

COMPACT BRISTOL MULTIPLE - 
SPLINE SCREWDRIVER SET 99PS- 
60, from Xcelite, consists of regular -size 
4% -in. screwdriver handle, 9 inter- 

changeable 4 -in. Bristol multiple -spline 
blades with major diameters from .048 to 
0.183 in. and 4 -in. extension shaft. Han- 
dle and extension feature new positive 
locking device. END 

Circle 77 on reader's service card 
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NEW LITERATU R E 
All booklets, catalogs, charts, data sheets and other literature listed 
here are free for the asking (except where a price is given). Each 
item is identified by a Reader's Service number. Turn to the Read- 
er's Service Card facing page 72 and circle the number of items 
you want. Then detach and mail the card. No postage required! 

NEW COMMERCIAL COMPONENTS CAT- 
ALOG, Arnphenol Connector Div. No. CC -1. 68 

pages, looseleaf- punched; photos, diagrams and 
specs on relay plugs and sockets, microphone con- 
nectors, 110- and 125 -volt plugs and receptacles, 
rack and panel units, printed- circuit connectors, 
miniature power connectors and hermetic seal 
units. 

Circle 78 on reader's service card 

BROCHURE, The Open Door to TV Profits, 
describes Windsor Electronics' television picture - 
tube rebuilding equipment, which will rebuild 
black -and -white, bonded -face and color cathode - 
ray tubes. 16 pages, photos. 

Circle 79 on reader's service card 

COMMERCIAL TV ANTENNAS, TACO 
Catalog No. 610. 6 -page foldout, drawings and call - 
outs, specs on 5 -, 8- and 10- element ruggedized 
Yagi antennas, and cylindrical parabola antennas. 

Circle 80 on reader's service card 

PAMPHLET, Some Plain Talk from Kodak 
About Sound Recording Tape, 24 pages, many 
photos, explains: difference between low -print, 
general -purpose and high- output tapes; how bias 
settings affect overall performance; how tape - 
surface smoothness relates to high- frequency re- 
sponse; what torture tests tell about break strength. 

Circle 81 on reader's service card 

COMPACTRON FOLDER, ETC -3980. 4 -page 
folder gives information on General Electric's 
space- saving compactrons for small TV units, in- 
cluding operation, mounting versatility and other 
application details, plus comparison with typical 
complement of conventional tubes, transistors or 
diodes needed for "tiny vision" sets. 

Circle 82 on reader's service card 

SOLDERING BULLETIN, TR 1014, illus- 
trated, 5 pages, from Alpha Metals, discusses four 
major considerations: properties of joints, selec- 
tion of materials, geometric design of the soldered 
connections, determination of production methods. 

Circle 83 on reader's service card 

DESIGN AID BROCHURE, RF and Micro- 
wave Dielectric Heating System Design Parameter, . 

from the Industrial Applications Lab of Eitel -Mc- 
Cullough, contains: means of generating rf power 
at microwave and lower frequencies; means of 
coupling rf fields to material to be processed; de- 
tailed information on parameters of materials such 
as dielectric constants, loss constants. 

Circle 84 on reader's service card 

BOOKLET, What's This Stuff ?, describes the 
Photo /Phonic School (audio -visual courses on how 
to use a still or movie camera to tell a story) of 
National Camera. An adjunct to their camera -re- 
pair correspondence course. 

Circle 85 on reader's service card 

FERROXCUBE ENGINEER, Vol. 7, No. 2, 
has features on designing linear transformers, digi- 
tal recording heads and light- dependent resistors. 
S pages, looseleaf- punched. 

Circle 86 on reader's service card 

DATA SHEET TM -103 gives specs and block 
diagram of Philco's model 351A Solid -State Track- 
ing Signal Generator, which covers 10 kc to 15 mc. 

Circle 87 on reader's service card 

FASTENER CATALOG, No. 65, 100 pages, 
punched, illustrated of Active Screw & Mfg. Co.'s 
line of: hexagon -head cap, lag, machine, metallic 
drive, set, tapping, thread -cutting and wood screws; 
carriage and machine bolts, inserts, lock nuts, 
nylon fasteners, retaining rings, sems, spring pins, 
thread -utting sems, flat washers. 

Circle 88 on reader's service card 

SEPTEMBER, 1965 

TV ELECTROLYTIC- CAPACITOR RE- 
PLACEMENT GUIDE, form No. AFG -465, 
pocket -size, 82 pages. Lists replacements for every 
American make from Admiral to Zenith, 1948 to 
early 1965, color and black -and- white, without gaps 
or missing series. Send 500 to Aerovox Corp. (Dist. 
Div.), 740 Belleville Ave., New Bedford, Mass. ENO 

ELECTRIC 
APPLIANCES 

$3 TO $5 AN HOUR 
FREE BOOK tells about 

profitable spare -time or 
full -time business that 
pays 83 -S5 hour - right at 
home! 400 MILLION Ap- 
pliances now In use. Peo- 
ple need them fixed. YOU 
make good money doing r 

FREE 
LESSON 

it. Our complete. easy 
course trains you for top 
earnings. At no extra 
charge you get time -say- 
ing Appliance Tester. Get 
FREE Book, FREE Sam- 
ple Lesson! Mall coupon 
now. 1 

NATIONAL RADIO INSTITUTE, Appliance 
Dept. 503 -55, Washington [6, D. C. 

Send Free Book, Free Appliance Repair ' 
Course Lesson. 
Name 
Address 
city Zone State 

New! 8 Channel top- 
performance CB and 
AM broadcast radio for 
only $99.50 

BANNER 85 combines two radios 
with top performance in both CB and 
AM broadcast operation! 

Hallmark technology has done it again! The sensational new 
BANNER 85 is an 8 channel, crystal -controlled CB with a built -in 
AM broadcast band to give you two radios for one low price! 
And, you'll get unexcelled Hallmark performance from both. With 
rugged, hand -wired construction, the CB operation features 0.3µv 
for 6db S +N /N ratio; 45db selectivity; 4 watts power output and 
high level modulation. The full fidelity broadcast operation out- 
performs most AM car radios. 

Join the HELP program now with the reliable, low -cost BANNER 85. 
Write today for complete information. 
FCC rules, part 95, applicable to Banner 85 operation. 

HALLMARK INSTRUMENTS 
P. 0. BOX 10941 2620 FREEW00D DALLAS, TEX. 75220 (214) FL 7-0184 

Circle 114 on reader's service card 
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4111/ED 
ELECTRON I CS 
FOR EVERYONE 1966 

OUR 45th YEAR 
CATALOG 250 l,f2 art SO, 

COMPLETE knight -kit CATALOG 
44P i R I!i cs 

ALLIED RADIO 
100 N WES' ERN AVE. CHICAGO, ILL. 60680 HA 16800 (Area Code 3121 

auslacnun_ Guaranteed or Your Money Back 

508 VALUE-PACKED PAGES 
including exclusive products and 
special values available only 

° "SILL /EO 

send today for your 

SILL /ED 
X966 CATALOG 

world's largest selection 

SAVE MOST ON: 

Stereo Hi -Fi 
Tape Recording 

CB 2 -Way Radio 

FM AM & AM Radios 

Short Wave Radios 

Portable TV Phonographs 

Amateur Gear 

Intercoms & P. Aa 

Automotive Electronics 

Test Instruments 
TV Tubes & Antennas 

Power Tools, Hardware 

Parts, Tubes, Transistors 

MORE OF THE BEST IN ELECTRONICS FOR EVERYONE 

EASY TERMS 
Use the convenient 
Allied Credit Fund Plan 
-over 24 months to pay 

ALLIED RADIO 
The World's Largest Electronic Supply House i 

satisfaction 
guaranteed or 
your money back 
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SPeCIaL in your FREE 1966 ALLIED CATALOG 

see what's new in the wonderful world of ICflightknitS® 

KG -895 Superba Series 
120 -Watt Solid -State 
Stereo Amplifier Kit. $149.95 

KG -635 5 -Inch DC 
to 5.2 Mc Wide. 
band Oscilloscope 
Kit. $99.95 

KG -371 Solid -State 
Auto DC Power 
Timing Light Kit. 
$19.95 

C -540 Low -Cost 
5 -Watt Citizens 
Band Transceiver 
Kit. $49.95 

4101., ; 
#11i 

:. .., {; 

KG -964 Superba 
Series 64 -Watt Solid - 
State FM -AM Stereo 

Receiver Kit. 
$189.95 

KG -375 Solid -State 
UniversalAuto Ana. 
lyzer Kit. $49.95 

KG -221 FM Moni- 
tor Receiver Kit 
(police, fire, ma- 
rine, weather 
bands, etc.) $39.95 

KG -201 Solid -State 
Motor -Speed /Light 
Control Kit. $9.95 

Knight -Kit GUARANTEE: Buy any Knight -Kit. 
Build it. Operate it. You must be satisfied or we 
refund your money. 

FREE 
Send today for your 
508 -page Allied 1966 
value -packed catalog 

o 
ELECTRONICS 
FOR EVERYONE 1988 

'LIED 

ALLIED RADIO 

Safari -I Deluxe 
23- Channel Citizens 

Band Transceiver Kit. $129.95 

KG -415 Superba 
Series Professional 
Solid -State Stereo 
Tape Deck Kit. 
$249.95 

THERE IS A knight -kit FOR EVERY NEED! 
easiest to build -enjoy big savings 

Stereo Hi -Fi CB 2 -Way Radio Short -Wave 
Hobby Kits Test Equipment Automotive 
Intercom Amateur Gear 

send for your 508 page 1966 Allied Catalog 

ALLIED RADIO, Dept. 2 -J 
100 N. Western Ave., Chicago, III. 60680 

Send FREE 1966 Allied Catalog 

Free! 

Name 
PLEASE PRINT 

Address 

City 

ALLIED RADIO L -_ 
SEPTEMBER, 1965 

Circle 115 on reader's service card 

State Zip 
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Fastest 

heating 

gun in the world 
A Weller gun reaches full soldering temperature 
up to 40% faster than other guns. This is just 
one of the reasons why Weller is the choice 
of nearly all professional electronic service 
technicians. 

Weller guns also have trigger -controlled dual 
heat that permits instant switching to high or 
low heat to suit the job. They deliver the most 
heat per rated watt, resulting in the greatest 
soldering efficiency. 

When you buy a soldering gun, be sure to 
insist on Weller. 

Weller Dual Heat Guns and Kits come in watt- 
age ranges from 100 to 325, priced from $6.95 
to $12.95 list. 

WELLER ELECTRIC CORP., EASTON, PA. 
In Canada: Kingston, Ontario In England: Horsham, Sussex 

World Leader in Soldering Technology 
Circle 116 on reader's service card 
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TECHNDTES 
HEATH GD -973 SCR SPEED CONTROL 

This unit was found to have a very limited speed- control 
range. The speed control functioned only over about 10° of 
rotation and speed was unaffected over the remaining 350 °. 
The trouble seemed to be a silicon controlled rectifier with 
very low gate sensitivity. To overcome this defect, I increased 

FULL LINE 

OFF 

CONTROL 

2W IK 
DI 

CI 

2µF / 200V 

BREAKa INSERT IK /.5W RES 

OR IOK POT 

the value of resistor R3 from 47 to 1,000 ohms. This in- 
creased the gate voltage, thereby increasing the speed con- 
trol range. 

If the unit is to be used with several devices having dif- 
ferent power requirements or in areas where the line voltage 
varies, I would recommend that a 10,000 -ohm potentiometer 
be inserted in series with R3 to vary the control range more 
easily. Sol Libes 

GRUNDIG MONO RECORDER TK14 

Symptom: Record and playback OK, level- indicator 
tube does not show record level. 

Fault: Bare jumper between pins 9 and 7 on level -indi- 
cator socket shorting to pin 8. 

Cure: Insulate jumper. Be careful not to alter the posi- 
tion of the level- indicator while doing this -adjustment is 
difficult. The tube must line up correctly with the slot in the 
cover panel. To remove the cover panel, hold all the func- 
tion keys down on both sides about halfway. This will allow 
the plate to slip off easily. -Steve P. Dow 

LINE SW 

K = dj 

117 VAC T çç 

T 

PWR TRANS 

TO MOTOR 

KORTING 158 AND 158S STEREO RECORDER 

The Korting 158 and 158S recorders are equipped with 
an automatic limit switch which stops the motor on play or 
record when the tape runs out. It opens the common lead in 
the synchronous -motor feed circuit from the secondary of 
the power transformer. Rewiring the switch as shown in the 
diagram will allow the automatic limit switch to turn the en- 
tire machine off when the tape runs out. The leads going to 
the switch should be dressed away from all audio circuits. 
Follow the same wiring path that the original leads took to 
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the switch from the power transformer. Don't forget to con- 
nect the original leads together after removing them from 
the limit switch. 

The mechanism bypasses the automatic shutoff if the 
tape is being wound fast in either direction. When the stop 
button is pressed, that bypass interlock switch is reset, allow- 
ing the unit to warm up while tape is being loaded. Steve P. 
Dow 

SAFE WAY TO KILL HORIZONTAL "HASH" 
DURING TV ALIGNMENT 

It is usually necessary to disable the horizontal sweep 
when aligning TV tuners or i.f. strips, to eliminate "hash" 
from the response curve trace. Pulling the horizontal output 
tube or fuse reduces B -plus loading enough to affect the align- 
ment, and pulling the horizontal oscillator overheats the out- 
put tube. 

Try pulling the horizontal oscillator tube after applying 
a negative bias to the horizontal output tube grid. You can 
make up a bias box in minutes with a 45 -volt battery and a 
potentiometer. -Glen H. Bryant 

OLD G -E 250 RADIO GETS 

A NEW POWER SUPPLY 

This three -way set had been dead and forgotten for 
years when the owner decided to have it looked at. I found 
it needed a new 2 -volt wet battery, synchronous vibrator and 
buffer capacitor. The owner said he didn't want the portable 
feature any more -just ac operation. That still required the 
vibrator, because B -plus came from the vibrator transformer 
and was rectified by the synchronous vibrator. 

I decided to eliminate the vibrator supply, and installed 

ISOLATION I 

TRANS 

117 VAC 

ADDED 
1 3.811 

j + + 
IOOOµfT TIOOOµf 

L-=J 

2V TO FIL 

NETWORK 

a new isolation transformer with a selenium rectifier for 
B -plus. The filament supply was retained, but I added some 
filtering as shown in the diagram. 

The modified set worked very well, and the owner was 
especially pleased that the hum he remembered was gone. 
Cost of the new parts was less than that of replacing the 
old ones, and the new supply will need almost no mainte- 
nance. -Paul B. Lavallee 

THE TV UPSTAIRS 

Seems like the reason I stick to this business is I never 
know what I'm going to run into on a service call. 

I get a call from this fellow and it's not his set he wants 
fixed, it's his neighbor's upstairs. We go upstairs and the 
neighbor lets us in. He's got a RCA KCS -68 -C chassis. The 
set plays just fine, sometimes an hour, sometimes 2 hours, 
sometimes all night. When it goes off, the raster disappears, 
the fellow gets up, does a little Indian rain dance on the floor, 
and the raster reappears. Well, the downstairs neighbor has 
lost a lot of sleep over this and has agreed to have the set fixed 
if the fellow will stop stamping on his ceiling. 

I took the back off and, when the raster was off, I found 
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add an fm- stereo service center 
with this one new 

sencore unit! 

THE SENCORE MX129 FM STEREO 

MULTIPLEX GENERATOR & ANALYZER 

FM- Stereo growth continues to mount and is fast becoming 
as big a field as Color TV. This means more FM- Stereo 
service business for you, now and in the future. Is your 
shop equipped? It can be - completely and economically - with the MX129, the FM- Stereo "Service Center in a 
Case." The instantly stable, 19- Transistor, crystal controlled 
MX129 is the most versatile, most portable (only 7% 
pounds), most trouble free and efficient multiplex unit on 
the market - just like having your own FM- Stereo trans- 
mitter on your bench or in your truck. Powered by 115 
volts AC, it produces all signals for trouble shooting and 
aligning the stereo section of the FM receiver ... can 
be used to demonstrate stereo FM when no programs are 
being broadcast. Self- contained meter, calibrated in peak 
to peak volts and DB, is used to accurately set all MX129 
controls and as an external meter to 
measure channel separator at the FM.d 6950 Stereo speakers. NO OTHER EQUIP - 
MENT IS REQUIRED. only 

SIGNALS AVAILABLE FOR ALIGNMENT, TROUBLE SHOOTING AND 
ANALYZING: 

FM -RF carrier with composite multiplex audio signal with 38kc sup- 
pressed carrier, 19kc pilot and 67kc SCA signals Multiplex signal 
formed by 60 or 1000 cycle internal tones or any external signal 

Full control over left and right channel amplitude (modulation) 
External 67kc SCA signal available for trap adjustment Composite 

signals available for signal injection FM detector 
professional quality - that's the difference! 

S NCCDIF=1 
426 SOUTH WESTGATE DRIVE ADDISON, ILLINOIS 

Circle 117 on reader's service card 
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CITIZENS BAND 
2 -WAY RADIO 

Low in price... ultra -compact... high in per 
formance...ideal for business and personal 
use. Both a 2 -way radio and a p.a. system. 
Fully transistorized ... uses effective planar 
silicon transistors Extremely low standby 
drain on battery -no tube filaments 5 -chan- 
nels 5 -watts power input "Tiny-lamp" gives 
positive indication of amplifier operation 
and modulation Two -stage noise limiter 
Adjustable squelch 11/2"H, 61/4"W, 71/2 "D. 

Suggested price $129 95 

Please send information on '565" C-B radio 

Name 

Number Street 

City State Zip Code 

WEBSTER 317 Roebling Rd. So. San Francisco, Calif. 

Circle / /N un rrrider'. seri it r car! 

Designed and manufactured in U.S.A. 

NOBODY ELSE BUT EMC DESIGNS IN SO MUCH VALUE! 
Professional quality and versatility Lifetime 

protection against electrical abuse No meter burn- 
out, needle damage, or fuse replacement 
VOLOMETER 
Model 109A Factory Wired & Tested $27.95 
Model 109AK Easy -to- Assemble Kit $20.25 
20,000 12 /v DC sens. 10,000 ri /v AC sens. 41/2 ", 
40µa meter. High impact bakelite case. 5 DC 
voltage ranges: 0 -6 -60- 300. 600- 3000v. 5 AC volt- 
age ranges: 0.12. 120.600- 1200.3000v. 3 DC cur- 
rent ranges 0- 6- 60.600ma. 3 AC current ranges: 
0.30- 300ma; O.3A. 3 resistance ranges: 0 -20K, 
- 200K, -20 megs. 5 db ranges: -4 to +67db. 
With carrying strap. 51/4" W x 63/4" H x 27/a" D. 
VOLOMETER 
Model 103A Factory Wired & Tested $19.75 
Model 103AK Easy -to- Assemble Kit $15.90 
41/2 ", 2% accurate, 800µa D'Arsonval 
type meter. One zero adjustment for 
both resistance ranges. High impact r 
bakelite case. 5 AC voltage ranges: 
0.12- 120. 600. 1200- 3000v. 5 DC voltage 
ranges: 0- 6.60.300- 600.3000v. 5 db 
ranges: -4 to +64db. 5 AC current 
ranges: 0- 30.150.600ma. 4 DC current 
ranges: 0.6.30.120ma; O.1.2A. 2 resist- 
ance ranges: 0-1K, 0 -1 meg. 51/4" W x 
63/4" H x 2z /e" D. 

POCKET SIZE VOLOMETER 
Model 102A 
Factory Wired & Tested $15.90 
Model 102ÁK Easy -to- Assemble Kit $14.10 
31/2", 2% accurate 800µa D'Arsonval 
type meter. One zero adj. for both res. 
ranges. High impact bakelite case. 5 AC 
voltage ranges: 0.12- 120 -600 -1200- 3000v. 
5 DC voltage ranges: 0-6-60-300.600 - 
3000v. 3 AC current ranges: 0.30-150 - 
600ma. 4 DC current ranges: 0-6-30 - 
130ma; O.1.2A. Resistance: 0 -1K, 0-1 
meg. 33/4" W x 61/4" H x 2" D. 
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EMC, 625 Broadway, New York 12, N.Y. 

Send me FREE catalog of the complete 
value -packed EMC line, and name of 
local distributor. 

RE -9 

NAMF 

ADDRESS 

CITY 70NE_STATF 

EMC 
ELECTRONIC MEASUREMENTS CORP. 

625 Broadway, New York 12, New York 

Export: Pan -Mar Corp., 1270 B'way, N.Y. I 

plenty of high voltage on the top cap of the 1B3 but no recti- 
fied high voltage. With the lights in the room off I looked for 
the filament glow in the 1B3. There was none. But just then I 
saw some arcing underneath the socket. I shut the set off and 
examined the socket. There was a fracture in the solder joint 
that connects the rectifier winding to the I B3 socket. I resol- 
dered the joint and went away, leaving everyone smiling. - 
Sid Elliot 

REVERSED -POLARITY ELECTROLYTICS 
IN FORD RADIOS 

Two 1962 and 1963 Ford Radios (models 2TBO and 
3TBO) were in the shop with the same complaint: oscilla- 
tions and motorboating. The same repair cured both. 

In the rf amplifier (Fig. 1) and the first audio stage 
( Fig. 2), sections A and B of C2 are both connected the 

RF AMPL 

A 

005 100/1 

FROM 

VOLUME 
CONTROL 

2.7 K 

+C2 -a 

EVERSED - 
CONNECT POSITIVE SIDE TO EMITTER CKT 

Fig.i 

Bi 

CURRENT FLOW 

FB FROM SPKR 

ST AF 
2.7MEG AMPL 

1BASE 
CURRENT 

}C2-b 

500µf 
B 

(RE3V 

VERSED - 
CONNECT POSITIVE SIDE TO EMITTER CKT 

Fig.2 

wrong way. I found this in both receivers and I assume it is 
so in all because Bendix service literature shows the capacitor 
hooked up with the wrong polarity. 

Because the dual capacitor has the negative lead com- 
mon to both sections, one at least has to be replaced. I re- 
placed the 50 -µf section. I re- formed the 500 -µf, 3 -volt unit 
and it checked OK. The lead from C2 -A should be clipped. 

The problem does not arise immediately because the 
low reverse voltages do not ruin the electrolytics for quite 
some time. James R. Giles 

LESSON WITH RELUCTANCE 
I whipped the little foreign car around another tight cor- 

ner. No use: the siren came closer. Another block and a red 
light glared as a gruff voice yelled "Pull it over!" I did, dread- 
ing what I knew would come. "Follow us! " and I did. They 
ran away from me. After all, a Volkswagen can't beat a po- 
lice cruiser. But I was pretty close when we got to the police 
station. Grabbing my kit, I rushed inside. A burly cop shoved 
me into an inner room. 

On the desk sat the remote control unit for the police 
radio. "Fix it!" said the cop. 

"What's the matter ?" 
"It won't talk!" 
Picking up the mike, I spoke the magic words: "City PD 

testing, 1, 2, 3, 4." The db meter barely moved. Cranked up 
the mike gain control. No soap. 
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On the way to the shop, I thought, "This is a variable - 
reluctance mike. I've got a replacement cartridge for it. Or 
have I? The one on the shelf's not in a box! Golly, maybe it's 
an old one! Have to test it and see." 

In the shop -eee -gad! All benches full! Audio signal 
tracer out of order! Now you remember it! What to do? Hey! 
TV set on bench, disassembled; sound still good, even if noth- 
ing else works. Ah -ha. Connect mike to sound input, use 
audio amplifier stage for audio signal tracer. Smart idea, 
there, boy. Good thinking. 

Take out cartridge of mike. Clip it to top of volume 
control and chassis. Now blow in it. Hm. No blow. Bad. Try 
new ( ?) one. Oops. No blow there either! Now you're up the 
creek, smart alec! Think. Turn the volume down on TV, so 
the sound won't bother you. There. Hey! Where's that sound 
coming from? The mike? Oh, yes, the mike's still hooked 
across the volume control, and any mike will act as a speaker. 
Hey, wait a minute. This is the "new" cartridge, and it sounds 
clear, and pretty loud. Try the old one. Hmm. Very weak, dis- 
torted; try new one again. Loud and clear. Hooray. 

Back in the shop, after putting the police back on the 
air. Remember, knucklehead, from now on, that you can test 
about any kind of microphone except a carbon or a ribbon 
(velocity) type, by feeding a low -level audio signal into it 
and listening, just as well as hooking it to an amplifier and 
talking into it. -Jack Darr 

OOP (,01 ̀ E°` S Q,0,Q 

ç15 V ECL82/6BM8 
.0022 
400V 

STOP° REC 

OSC 
COIL 

II 

II 

5 

TO SPKR 

TO B+ FILTERS 

300V FROM RECT 

NORELCO /PHILIPS 300 (EL 3542A) 
Symptom: No recording. Playback OK. When record- 

ing button is depressed, level -indicator tube extinguishes. 
Hum in speaker. 

Trouble: C15, a .0022 -pf bias coupling capacitor, is 

shorted, grounding plate 6BM8 through oscillator coil. This 
shorts the B -plus feeder through the output transformer and 
kills the voltage to indicator tube, causing hum in speaker. 
Replace with 600 -volt capacitor. -Steve P. Dow 

G -E M3 AND OTHER SETS WITH 

HORIZONTAL MULTIVIBRATOR 

Symptoms: Off channel, the set had a normal bright 
raster with the usual noise. When the tuner was turned to an 
active channel, the horizontal sweep would collapse with 
loss of brightness and then complete loss of high voltage at 
the CRT anode. The audio remained normal at all times. 
When the tuner was turned off channel, the raster would 
return with good brightness. 

The trouble turned out to be a shorted diode in one sec- 
tion of the germanium phase detector. Due to the biasing in 
this circuit, the oscillator ran near to normal frequency when 
no sync pulses were present; but when a video signal was 
applied, the sync pulses biased the oscillator so that the fre- 
quency was out of range of the horizontal output transform- 
er.- -Fred W. Rodey END 

SEPTEMBER, 1 9 6 5 

A MUST 
FOR 

COLOR 

TU! 

NEW 

JERROLD 
COLORAXIAL 

Reception System 
The old familiar twinlead, that worked pretty well 
for black- and -white TV, is hopelessly inadequate 
for color reception. When your customers complain 
about changes in color, ghosting, and smearing of 
pictures, chances are the fault lies squarely with the 
twinlead connecting the set to the antenna. 

What's the answer? Jerrold announces the exciting 
Coloraxial TV Reception System -an absolute 
necessity for color, and also best for black -and- 
white and FM stereo. With Coloraxial, you can 
quickly convert any outdoor antenna to shielded 
coax operation. Installs anywhere in minutes, with- 
out need for standoff insulators or the fear of run- 
ning near metal objects. 

Your customers will welcome the predictable, 
perfect reception that's assured with a Coloraxial 
system. And you'll welcome the simplicity and prof- 
itability of a Coloraxial installation. Jerrold Color - 
axial Kits give you everything you need for a quick, 
perfect job: 50 or 75 feet of sweep- tested, shielded 
RG -59/U cable with fittings already on; matching 
transformers for both ends of the cable -even 
Coloraxial (75 -ohm) antennas and preamplifiers 
where the job calls for them. 

Talk with your Jerrold distributor today about 
Coloraxial, or send coupon for complete information. 

JERROLD 

Jerrold Electronics Corporation 
Distributor Sales Division 
15th & Lehigh Ave., Philadelphia, Pa. 19132 

Send me complete information on the new 
Jerrold Coloraxial TV Reception System. 

Name 

Company 

Address 

City State Zip 

L_ 
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i 

Clever Kleps 30 
Push the plunger. A spring -steel forked 
tongue spreads out. Like this Q 

Hang it onto a wire or terminal, let go 
the plunger, and Kleps 30 holds tight. Bend it, pull it, let 
it carry dc, sine waves, pulses to 5,000 volts peak. Not a 
chance of a short. The other end takes a banana plug or a 
bare wire test lead. Slip on a bit of shield braid to make a 
shielded probe. What more could you want in a test probe? 

1S 

Us e 
CI 0 

Available through your local 
distributor, or write to: 

$147 

RYE SOUND CORPORATION 
127 Spencer Place, Mamaroneck, N.Y. 

Circle 121 on reader's service card 

TRY THIS ONE 
MODERN TUBES FOR ANTIQUE RADIOS 

Briefly, the antiquer the radio, the unavailabler the tube. 
If you want to restore antique sets to working order, you 
will have to use modern tubes, but if you modify the sockets 
or wiring you destroy the radio's value as an antique. 

Here is a way to make adapters that fit seven -pin minia- 
ture tubes to old four -pin sockets. 

7 -PIN MINIATURE TUBE SOCKET 

RIVETS 

PLASTIC DISC IS SNUG 
FIT INSIDE TUBE BASE 

PINS 384 ON 7 -PIN SOCKET 
TO LARGE PINS (184) 
ON BASE 

GRID CONNECTION 

PLATE CONNECTION 

OLD 4 -PIN TUBE BASE 

Get a base from an old four -pin tube, remove it and 
clean out the old wires and glue. Cut a disc of Micarta to 
a snug fit inside the old base. Then cut a S/8 -inch hole in the 
center of the Micarta disc to take a seven -pin miniature -tube 
socket (which can be a ring -mount type, or fastened with 
rivets). Now solder short wires from the seven -pin tube's 
plate, grid, heater and cathode terminals to the correspond- 
ing pins of the four -pin base. Consult a tube manual for 
base connections. 

SERVICEMAN 

STANC oR 
THE COMPLETE LINE 

FLYBACKS YOKES VERTICAL OUTPUTS 
AUDIO OUTPUTS RF AND IF COILS 

POWER WIDTH AND LINEARITY COILS 

EXACT TUBE -IN- SOCKET REPLACEMENTS 

NO EXTRA HARDWARE 

NO CIRCUIT MODIFICATIONS 
COLOR- - BLACK & WHITE 

FOR i1 MAJOR MANUFACTURERS* 
LAST 7 MODEL YEARS 

* AND MOST OTHERS 

Ask your Distributor for a copy of the new TV Replacement Guide 

Stocked by over 1000 Service Parts Distributors - Back up Stock Chicago Dallas Los Angeles New York 

ELECTRONIC MARKETING DIVISION 
ESSEX WIRE CORPORATION 
3501 W. Addison Street 
Chicago, Illinois 60618 

In products, performance, purpose ... Essex measures up! 

Circle 122 on reader's service card 
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For example, to replace a 201 -A with a 6AB4, wire 
pins 3 and 4 of the 6AB4 socket (the heater) to pins 1 and 
4 (the large ones) of the four -prong base. Run a jumper at 
the seven -pin socket from the 6AB4 cathode terminal (pin 
7) to whichever heater (filament) terminal is negative in the 
antique set. The 6AB4 grid (pin 6) goes to pin 3 on the 
four -pronger, and the plate (pin 1) to pin 2. 

In many old sets, regeneration was controlled by the 
filament rheostat. If a converted antique is to be operated 
on ac, it is best to use a pot to control the plate voltage 
instead. -Robert E. Flanagan 

USE YOUR VOLT -OHM -MILLIAMMETER 
TO SET IGNITION DWELL ANGLE 

Many readers of RADIO -ELECTRONICS tune up their own 
cars. Those of you who don't own a dwell -angle meter may 
wish you did. It so happens that you already have a pretty 
fair dwell -angle indicator but never realized it -your vom. 

Here's how to use it to indicate point dwell: 

1. Disconnect the low- tension lead from distributor 
breaker points to the coil primary. 

2. Zero your vom on any of its ohm ranges. 
3. Connect the ohmeter leads between ground and the 

disconnected breaker -point lead. Use the starter to crank the 
engine and read the meter. 

4. The meter will read, as a percentage of full scale, 
the percentage of time the breaker points are closed. Read a 

dc voltage (not ohms) scale to determine this percentage. 
For example, a 6.66 -volt reading on a 10 -volt scale (or 
an 8 -volt reading on a 12 -volt scale) means the points 
are closed two -thirds of the time. This means that the 
dwell angle would be 30° for an 8- cylinder car or 40° for a 

6- cylinder car. The relationship between meter reading and 

dwell angle is expressed by the formula D = Ñ60RS where 

R = meter reading in volts, D = dwell angle in degrees. 
N = number of cylinders, S = meter range you're using 
(dc volts) . -James G. Barr 

FUSE YOUR CHEATER BOX 

After blowing fuses in a customer's home, I decided it 
would be less embarrassing to blow my own. So I installed 
a bayonet type cartridge -fuse holder in my Sencore cheater 
box (photo). A 3 -amp fuse serves me well. - William Cotton 

MAKE YOUR OWN CLOSE- TOLERANCE RESISTORS 

When you need a I % resistor, you can make one to the 
exact value you need with an ordinary 5% or 10% carbon 
resistor, a hot soldering iron and a Wheatstone bridge. 
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BUILD2O RADIO 
CIRCUITS AT HOME 

with the New Progressive 

RADIO 'IEDU- KIT " 
All Guaranteed to Work! 

PRACTICAL only 
HOME 95 
RADIO 
COURSE 

NOW INCLUDES * 12 RECEIVERS * 3 TRANSMITTERS 
* SQ. WAVE GENERATOR 
k AMPLIFIER 
Pc SIGNAL TRACER 
k SIGNAL INJECTOR 
k CODE OSCILLATOR 

TRAINING ELECTRONICS 
TECHNICIANS SINCE 1916 

* No Knowledge of Radio 
Necessary * No Additional Parts or 
Tools needed 

* Excellent Background for TV * School Inquiries Invited * Attractively Gilt Packed 

FREE EXTRAS 
SET OF TOOLS RADIO & ELECTRONICS TESTER ELECTRIC 

SOLDERING IRON TESTER INSTRUCTION MANUAL MEMBER- 
SHIP IN RADIO -TV CLUB: CONSULTATION SERVICE HI -FI GUIDE 

QUIZZES TV BOOK FCC AMATEUR LICENSE TRAINING 
RADIO BOOK PRINTED CIRCUITRY PLIERS -CUTTERS 

ALIGNMENT TOOL WRENCH SET CERTIFICATE OF MERIT 
VALUABLE DISCOUNT CARD 

YOU DON'T HAVE TO SPEND 
HUNDREDS OF DOLLARS FOR A RADIO COURSE 

The "Edu -Kit" offers you an outstanding PRACTICAL HOME RADIO COURSE at a 

making of of .the 
OUost 

erne 
designed odi of homeRadio raining. You 

nicll 
learnie radio 

theory , construction practice and servicing. THIS IS A COMPLETE COURSE IN 
E VERY DETAIL. 

You will learn how to build radios. sing regular ....tics; how to wire and 
molder professional . how to . sie. radios. Feu will work with the 
standard typo of punched metal chassis as well as the I development of 
Printed C,rouit chassis. 

You will learn the basic principles of radio. You will construct, study and 
work With RF and AF mplie..,. and oscillator., detector.. rectifiers, test quiP- 
ment. You will ,earn and practice code, using the Progressive Code Oscillator. You 
will learn and practice trouble shooting, sing the Progressive Signal Tracer, 
Progressive Signal Injector, Progressive Dynamic Radio i El ,e. Tester, 
Square Wave Generator and the accompanying instructional material.. 

You 11 receive training for the N t.. Technician and General Clases Of 
F.C.C. Radio Amateur Licenses. You will build R «elver, Transmitter, Square Wave 
Generator, Cod Oscillator Signal Tracer and Signal Injector circuits, and learn how 
to operate thorn. You will receive an x.11ent background for telev, lion, Hi -FI and 
E lectronic.. 

Absolutely no previous knowledge of radio or eeinn is required. The "WU -Kit" 
is the product of 

alone 
many years of teaching and engineering 

eRadio, worth many 
GG , nee. The "Ida- 

Kit" will provide you with a basic education in Elelronies and 
times the low price you pay. The Signal Tracer a is worth more than the 
price Of the Kit. 

THE KIT FOR EVERYONE 
The Progressive Radio "Edu -Kir' was sp!Omeally prepared for any who 

has desire to learn Radio. The ..11.1u-Kit' has been used suaaslu Ily 
hiby ó o erg and old t all parts of the orld, by man' Radio Schools and Clubs in tt y 

and abroad It is used for raining and rehabilitation of Armed Forces 
this 

and Veteran throughout the world. 
The Progressive Radio "EduKi t" requires no i . All instructions are 

Included. Every step , Ily explained. You cannot make a mistake. 
PROGRESSIVE TEACHING METHOD 

The Progressive Radio "Edu -Kit" i the foremost educational radio kit in the 
world, and s universally accepted as the standard in the meld of electronics training. 
The 'Id,r -Kit" uses the modern educational principle of " by Doing.. 
Therefore, you will construct radio circuits, perform jobs and conduct exparlments 
to Ilutrats the principles which You learn 

Tou beg, by examining the various radio parts included in the "Edu- Kit." You 
then learn the function, tneory and wiring of these parts. Then you build a simple 
radio. With this r .t set, you w ll enjoy listening to regular broadcast stations, 
learn theory, practice testing and troubleshooting. Then you build more ad- 
vanced radio, learn more advanced "leery and technique.. Gradually, in 

more manner. and at your own rate, you will rind y II constructing ore 
advanced multi -tub. radio circuits, and doing work like a professional Radio 
Technician. 

Inc, sided in /h "Edu -Kit" course are 20 Receiver, Transmitter, Cede Oscillator. 
Signal Tracer, Signal Injector, Square Wave OMrator and Amplifier circuits. These 
are of unprofessional "bread board" experiments, but genuin adio circuits, Con- 
structed by means of p Tonal wiring and soldering on metal chassis, plus the 
new method of radio construction known as "Printed Circuitry." These circuits 
operate on your regular AC or DC house current. 

In order to provide iatticugh. well-integrated and easily -trained radio 
the "EduKitr includes practical work as well as theory: troubleshooting i addi- 
tion te construction; training for all, whether in learning radio be 
for hobby, business or job: prin Hisively- arranged material, ran g from simdt 
tirouiti to well topics in H, -F, and TV. Your studies will further aided 
by Quis materials and our well -known FREE Consultation Service. 

THE "EDU -KIT" IS COMPLETE 
You will receive all parts and instruction necessary to build 20 different radio 

and el ici circuits, each 
m 

to . Our Kits contain tubes, stub 
sockets, variable. mica, ceramic and 

metal 
dieletrit condense., 

tors, tie strips, oils, hardware, tubing. punched etal challis, Insruction anuals, 
h ookup w soldr. selenium eetifiers, volume controls, .W . knob., etc. 

In addition. you r lye Printed Circuit including Printed Circuit eh.- i, specie, tube sockets. hardware ana nstruction. 'You also receive a useful t 
of tools, professional electric soldering iron, and sell- powered Dynamic Radio C 
E lectronics Tester. The "Edu -Kit" also ncludes Cod Instructions and the Pro- 
gressive Code Oscillator, In addition to the F.C.C. -type Questions and Answers for 

License training Radio Amateur Li. You will also receive lessons for servicing with 
the rogressive Signal Tracer and the Progressive Signal Injector, and High 
Fidelity Guide and Quis Book. Everything is yours to keep 

J. Statutis, of 25 Poplar Pl.. Waterbury. Conn., rites. "I have repaired I 

sets fco my friends, and made money. The 'Idu -Kit" paid for itself. 1 was ready 
to m240 for Course, but I found your ad and sent for your Kit." 

UNCONDITIONAL MONEY -BACK GUARANTEE 

ORDER FROM AD - RECEIVE FREE BONUS 
RADIO & TV PARTS JACKPOT WORTH S15 

Send "Edu-Kit" Postpaid. I enclose full payment of $26.95. 
Send "Edu -Kit" C.O.D. I will pay $26.95 plus postage. 
Send me FREE additional information describing "Edu -Kit." 

HOMO 

Address 

Progressive "EDU- KITS" Inc. 1185 Broadway, Dept. 246 -G 
b Hewlett. N. Y. 11557 

(*TT: S. GOODMAN. M S. ,n ED.. PRES.) 

Since resistance of a carbon resistor increases when it is 
heated, choose a resistor lower in value than the one de- 
sired. Connect it to the bridge. Heat it by applying the sol- 
dering iron directly to the body, then allow it to cool. Check 
it on the bridge. By repeating this heating and cooling cycle 
a few times, you will push the resistance to the desired value. 

I have made close -tolerance resistors this way whose 
accuracy is near the accuracy of the bridge. 

This method is far superior to filing the resistor, since 
dirt and moisture cannot get to the carbon. Contamination 
will change the value of filed resistors quickly. 

After you hit the right resistance, slip a piece of spa- 
ghetti over the body of the resistor and ink the new value 
on it so that others aren't led astray by the color bands. - 
R. C. Apperson, Jr. END 

NEWS FROM THE SWINDLE DEPT. 

Our bid for a little criminal thinking ("A Tube with a 
Sense of Time ? ", July, p. 64) was received with enthusiasm 
by our readers. We had asked for suggestions on ways to 
make a tube in a television set fail predictably about 48 hours 
after being installed, as some sharpie swindlers had appar- 
ently managed to do. A few readers suggested conventional 
timing devices (even washing- machine timers), but these are 
all obviously impractical, since any large, conspicuous (and 
quite probably ticking) device would arouse the set -owner's 
suspicion. 

Reader James Morali of Brooklyn, N. Y., wrote us that, 
from his experience, the most likely prospect for such a gim- 
mick is a tube with an octal base, since such a base is usually 
prone to poor solder connections between base pins and ele- 
ment leads. 

He experimented with a set that used a 6K6 -GT as ver- 
tical output stage. "I removed all solder from pin 3 [the 
plate] so that the wire did not make contact, placed the tube 
back in the set and made sure vertical sweep was out. 

"A mothflake [paradichlorobenzenel was pulverized and 
tediously packed into the pin -3 sleeve. The pressure forced 
the wire to make good contact with the sleeve. Warm air ... 
causes a very slow evaporation of the powdered crystal, re- 
ducing the pressure on the inner wire forced against the sleeve. 

"With this system, vertical sweep was lost after 57 hours; 
the set was on for 15. It seems that with precise powder 
measurements, packing, and varied chemical mixtures, a 
break may be controlled from . . . 48 hours to 30 days." 

Frank Salerno, known to many RADIO -ELECTRONICS 
readers for his TV- service cartoons. wrote us this: 

"Getting electronic equipment to fail by prearrangement 
is really very simple if we remember certain electromedical 
theories. In the case of the TV sets that were rigged to conk 
out after 48 hours, I'm sure the perpetrators utilized the 24- 
hour virus principle. After stacking two virus germs in series, 
one can use a sensing device to detect the demise of the germs 
and then use the detected signal (after amplification) to 
disable any given tube. (Of course, it is most expedient to 
disable a relatively inexpensive tube to keep the cost of the 
operation down.) 

"The possibilities of such a system are almost limitless. 
Any number of 24 -hour periods can be arranged by stacking 
the appropriate number of virus germs -the main difficulty 
lying in getting large numbers of germs to cooperate. Ex- 
periments have shown that when the number exceeds five the 
gee irwd -wander about. sometimes form- 
ing parallel combinations and upsetting the timing system. 
Scientists are now working with a foreign strain of virus (dis- 
covered quite by accident on a banana stalk) that promises 
greater predictability in such timing circuits." END 
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FREE: 
LAFAYETTE 

1966 Catalog 660 

11418=1/1111- 
Now 

BETTER 

THAN 

EVER 

Over 

500 
Pages 

Featuring Everything 

UR ..> ElEC1AdNCALLr WITH 1AFA1g7( 

-i7' `1966 w 
OUR 45th YEAR 

Catabg 660 
Index-Pare507 

Vhf,NfX.,11,& 

STORE LOCATI 
NEW YORK 
Brooklyn 
Syosset 
Manhattan 
Jamaica 
Scarsdale 
Bronx 
NEW JERSE 
Newark 
Paramus 
Plainfield 
MASSACHUSETTS 
Boston 
Natick 
MARYLAND 
Mt. Rainier 
(Wash. D.C. Area) 

Mail the Coupon 
Today for Your 

FREE 1966 
Lafayette 

Catalog 660 

in Electronics for 

HOME 

INDUSTRY 

LABORATORY 
from the 

"World's Hi -Fi & Electronics Center" 

Use Lafayette's Easy -Pay Budget Plan 
No Money Down... Up to 24 Months to Pay 

Satisfaction Guaranteed or Money Refunded r 
LAFAYETTE Radio ELECTRONICS 
Dept. 1I -5 P.O. Box 10 

Syosset, L.I., N.Y. 11791 
Send me the Free 1966 Lafayette Catalog 660 

Name 

Address 

City State 

Zip 
(Please Give Your Zip Code No.) 

Mail This Card Today For Your 

FREE! 
1966 Lafayette Catalog 660 
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FREE! 
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Live Better Electronically With 

LAFAYETTE' 
RADIO ELECTRONICS 

Mail The Card Today for Your 

FREE: 
1966 Catalog 660 

K Iffitt Il10111,11. In. OMM 
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ON 45th YGP 

4M..111164 
46.-hpi41 

LAF AY ETTE 
R AD10 EIECt RONICS 

Shop At The 
"World's Hi -Fi & 

Electronics Center" 
For Widest Selection, 

Low Prices 

Stereo Hi -Fi Citizens Band 
Ham Gear Tape Recorders 

Test Equipment TV and Radio 
Tubes and Parts Cameras 
Auto Accessories Musical In- 
struments Tools Books 

Everything In Electronics for Home Industry Laboratory 

Exclusively Yours at Lafayette 
A Complete Assortment 
of Musical Instruments 

New! 25- Channel, Solid 
State C.B. Transceiver 

Model HB -600 

New! Criterion Hi -Fi 
Bookshelf Speakers 

No Money Down Up to 24 Months to Pay 
70 -Watt AM -FM Stereo 
Receiver, Model LR -800 

New! Lafayette U. S. 
Army -Look -a -Like 

2 -Way Radio, 
Model GT -3 

New! Criterion 1000B - Pushbutton 4 - Track 
Stereo Tape Recorder in 

Teak Case 

Satisfaction Guaranteed or Money Refunded 
New! Lafayette 
Mobil -Ades^ 

12- Channel Solid -State 
CB Transceiver, 

Model HB -555 

50 - Watt Solid - State 
Stereo Amplifier, Model 

LA -248 

New! Complete Line of 
Lafayette TV Antennas 

.. .4 
rrs . r.-rrt ri : ! 

Do A Friend A Favor... 
Have a friend interested in hi -fi or electronics? Send us his name and 
address and we will send him his own personal copy of the 1966 Lafayette 
Catalog 660. FREE Mail The Card Today 
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NOTEWORTHY 
CIRCUITS 

CONTINUOUS TUNING FOR 

HEATH IG -72 
The Heathkit IG -72 audio signal 

generator is a most attractive instrument 
because of its low distortion, metered 
output, eight -position output attenuator 
and low cost. The switch type frequency 
selectors provide accurate settings with 
rapid resetability, but they have a seri- 
ous drawback when the generator must 
be adjusted exactly to the resonant fre- 
quency of a circuit or when it must be 
,tuned to an exact multiple or submulti- 
ple of an unknown for comparison by 
Lissajous figures. 

A simple modification, costing 
about $3, permits adjusting the IG -72 to 
any frequency within its basic range of 
10 cycles to 100 kc. The frequency selec- 
tor switch for "10's of cycles" varies each 
of the two resistors of a bridged -T cir- 
cuit from 100,000 to 10,000 ohms as the 
frequency is increased over a 10-to-1 
range in 10 steps. In effect, the CYCLES 
switch shunts each of these with one of 
10 resistances which range from approx- 
imately 100,000 ohms to 1 megohm. 

The modification to the generator 
(see diagram) simply consists of a dual 
10- megohm variable resistor shunting 
these resistors to adjust the generator to 
those frequencies which are skipped over 

w 
ca 
cc 

10 Mr 
-EG 

FINE TUNE CONTROL 
- -, 

TERMINAL 7 / 

a. FRON DECK 

470K CW CW 

-`i 

470K i 

z 

*SEE TEXT .RANGE CAP 
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ce 

by the CYCLES switch. A dpst switch 
(optional) isolates this fine -tuning con- 
trol from the circuit when not in use. 
If the switch is not incorporated, the 
control may be turned fully counter- 
clockwise (10- megohm position) to 
minimize its effect on calibration. The 
switch is not really necessary, since it 
removes only a very small error (1% 
maximum) remaining after the control 
has been turned fully counterclockwise. 
Each section of the dual control is in 
series with a 470,000 -ohm resistor 
which is the lower limit of shunting re- 
sistance. The ratio from maximum to 
minimum is thus greater than 10 to 1, 
which provides a needed overlap be- 
tween positions of the CYCLES switch. 

The control was assembled from 
IRC PQI1 -143 and M11 -143 sections 
and a type 76 -2 switch. I mounted it just 
above the multiplier switch (see photo). 
The two wipers are connected to termi- 
nal 7 on the front deck of the multiplier 
switch. The clockwise control terminals 

SILICON RECTIFIER SALE 
IMMEDIATE DELIVERY 

FULLY GTD NEWEST TYPE 
AMERICAN MADE FULLY TESTED 

750 MA- SILICON "TOPHAT" DIODES 
LOW LEAKAOI FULL LIAD LENGTH 

PIV /RMS 
50/35 
.05 ea. 

PIV/RMS 
100/70 
.07 ea. 

PIV /RMS 
200/140 
.10 ea. 

PIV /RMS 
300/210 
.12 es. 

PIV /RMS 
400 /s6o 
.14 ea. 

PIV /RMS 
500/350 
.19 ea. 

PIV /RMS 
600/420 
.23 ea. 

PIV /RMS 7490 
2 

00/ 
ea. 

PIV /RMS 800/560 
.35 ea. 

PIV /RMS 
900/630 
.45 ea. 

PIV /RMS 
1000/700 

.60 ea. 

PIV /RMS 
1100/770 

.75 ea. 

ALL TESTS AC & DC & FWD & LOAD 
SILICON POWER DIODE STUDS 

D.C. 50 PIV 100 PIV 150 PIV 200 PIV 
AMPS 35 RMS 70 EMS 105 RMS 140 RM5 

3 .08 ea .12 ea .16 ea .22 ea 
12 .25 .50 .65 .75 
35 .65 .90 1.25 1.40 
50 1.50 1.75 2.20 2.60 

100 1.60 2.00 2.40 3.00 
D.C. 300 PIV 400 PIV 500 PIV 600 PIV 

AMPS 210 RMS 280 RMS 350 RMS 450 RMS 

3 .27 ea .29 ea .37 ea .45 ea 
12 .90 1.30 1.40 1.65 
35 2.00 2.3S 2.60 3.00 
50 3.25 4.00 4.75 6.00 

100 3.60 4.50 5.25 7.00 

"SCR" SILICON CONTROLLED RECTIFIERS "SCR" 
7 16 25 7 19 2S 

PRV AMP AMP AMP PRV AMP AMP AMP 
25 .30 .50 .85 250 1.75 2.15 2.50 

.45 .75 1.00 300 2.00 2.40 2.75 
1ÓO .80 1.25 1.50 400 2.40 2.7S 3.25 
150 .90 1.60 2.00 500 3.20 3.40 3.80 
_00 1.25 1.80 2.25 600 3.40 4.00 4.50 

SPECIALS! 
100 Different 
1/2 -1 -2 watt 
2 amp 1000 

Type 2N406 

Computer Grade 
15 VDC American 

Type IN34 DIODE 

Money Back 
F.O.B. NYC. 
charges plus. 

Warren 
230 Mercer 

SPECIALS! 
Precision Resistors 
V2% -1% TOL $1.50 

ea. 
10 for $6.50 

100 for $18. 

.75 ea. 

100 for $5 

Orders 
order. Shpg. 

OR 32620 

Piv Silicon Power Rect..70 

R.C.A. P.N.P. TRANSISTOR 
4 for $1.00, 

FACTORY NEW 

Condenser 15.500 MFD 
Mfg. 

GLASS .07 ea 

guarantee. $2.00 min. order. 
Include check or money 

C.O.D. orders 25% down. 

Electronic Components 
St., N. Y., N. Y. 10012 

LATEST and GREATEST! 

NEW 
Alr% 

UHF/VHF 
TV ANTENNAS 

FOR 

Black /White & Color 

Ultimate 
in Design! 

Unequalled 
in Perform- 
ance! 

Outstanding 
in Value! 

6651 Gold Finish 

6652 Chrome Finish 

SEND FOR our latest 
catalog with our com- 

plete line of antennas 

BRACH MFG. CORP. DIV. of General Bronze Corp. 
899 Main Street, Sayreville, N.J. 08872 
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Fascination 
Relationships between colors and music have 
fascinated people for years. Until now, most color 
organs -which display colored lights to music 
from a radio or phonograph -have been complex, 
cumbersome things. This one, though, is easy to 
build. It uses silicon controlled rectifiers for sim- 
plicity, efficiency and low cost. Input impedance 
is high enough not to bother the sound source. 
You'll want to build the Colorgan. 

Evaluation 
Daniel Meyer, known to RADIO -ELECTRONICS 
readers as the designer of several outstanding 
transistor amplifier and preamp construction proj- 
ects, describes a variety of transistor output cir- 
cuits, exploring their merits and drawbacks. Now 
that things have settled a bit, most manufacturers 
stick with two or three tried- and -true circuits. 

Radiation 
A Nebraska sheriff kept getting mysterious TV 
sound radiation ( from various channels ) on his 
39.9 -mc public- service receiver, in spite of months 
of experiments with filters, traps, suppressors. 
Finally someone realized that dozens of TV sets 
were reradiating programs on that frequency. It 
could be happening in your town! Read what was 
done about it. 

Three big reasons you'll enjoy October 

RADIO - ELECTRONICS 
96 

are connected to 470,000 -ohm resistors 
which are connected through the dual 
switch to terminals 6 and 7 on the rear 
deck of the multiplier switch. 

This modification allows the gen- 
erator to be adjusted for zero beat or 
stationary Lissajous figures at higher 
frequencies, and has greatly increased 
versatility without detracting from the 
original excellent performance. -Glen- 
don C. Smith 

LEAKAGE DETECTOR 

Transformerless radios and phono- 
graphs, electric tools and many house- 
hold electric appliances may develop 
leakage currents that can lead to a fa- 
tal shock. The simple leakage detector 
shown here was developed by Peter 
Lefferts of Carter -Princeton, and de- 
scribed in Signalite Application News. 

The original model was assem- 
bled and cast in an epoxy block, with 
the three probes and the ground lead 
coming out one end. The glow lamp 
(Signalite type LT2 -27 -1) was recessed 
into the top of the block. 

NEON 62K 

BATT 
67.5V 

MA 

150K 

IMA 

33K 

MA 

8.2K 

IDNG ONO LEAD WITH CLIP 

To use, clip the ground lead to a 
good ground or cold -water pipe and 
then touch the probes, one at a time, to 
the equipment being tested while watch- 
ing to see if the indicator lights. Cur- 
rents greater than 5 ma (rms) are dan- 
gerous and may prove fatal. Less than 
0.1 ma is acceptable and less than 1 ma 
produces a slight shock. Currents from 
1 to around 4 ma are borderline but 
every effort should be made to greatly 
reduce or completely eliminate them. 

LOW -INDUCTANCE 

HIGH -CURRENT CHOKES 

Low -voltage power supplies and ac 
power- source filters often use chokes 
with inductance measured in fractions 
of a henry, together with current rat- 
ings measured in amperes. 

Such chokes are manufactured, 
but cost (as compared to more com- 
mon varieties) is rather high. Fortu- 
nately, a simple method exists by which 
the common 8 -henry 50 -ma ac -dc 
choke may be made to serve the pur- 
pose. 

RADIO-ELECTRONICS 
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The schematic shows the hookup. 
An inexpensive filament transformer is 
used in reverse, with its secondary con- 
nected as the low- inductance choke and 
its primary connected to the 8 -henry 
unit. With a 6.3 -volt transformer, re- 
sulting inductance will be ap proximate- 
ly equal to .0029 times the choke in- 
ductance, or a little more than 23 milli - 
henries. Alternating- current rating will 
be 18.6 times the rating of the choke, or 
930 ma. The direct -current rating will 
be that of the filament- transformer sec- 
ondary. 

CHOKE 

FROM RECT 

HL TRANS 

-t ATO LOAD 

This hookup is now being used to 
provide the inductance for a 400 -cycle 
low -pass filter in a bench power supply 
for testing aircraft instruments. The 
choke and transformer together cost 
less than a tenth as much as the low - 
inductance choke listed in the catalogs. 

Inductance stepdown is equal to 
the secondary rated voltage, squared, 
divided by the primary rated voltage, 
also squared. Current stepup equals pri- 
mary voltage divided by secondary 
voltage (neglecting transformer losses). 
For transformers other than the 6.3- 
volt unit, these ratios are: 

SECONDARY INDUCTANCE CURRENT 
VOLTS RATIO RATIO 

2.5 .00046 47 
5 .0018 23.5 
7.5 .0041 15.6 

10 .0073 11.7 
12.6 .0126 9.3 
24 .0420 4.9 

Why not try this circuit as a sub- 
stitute for the high- current choke in 
your next battery charger or elimina- 
tor? -Jim Kyle END 

"You mean $1.50 just 
for a piece of string ?" 
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MOVING DATE EXTENDED -SALE CONTINUES 

"VALUES" THAT DEFY ALL COMPETITION 
FREE $1 BUY WITH EVERY 10 YOU ORDER Only applies 

Bu ys FREE GIFT WITH EVERY ORDER t 

OTT VALUE 

E EVER 

IBM COMPUTOR 
SECTIONS 

Each Unit "east 
IBM over $5.00" 
6 assorted Units we 
sell for Si are 
loaded with over 
100 valuable parts. 

6 tor $1 

70 for $ 10 

UNIVERSAL 5" PM SPEAKER Si 
Alnico 5 magnet, quality tune ... 
UNIVERSAL 4" PM SPEAKER Si Alnico 5 magnet. quality tune ... 
ELECTROSTATIC 3" TWEETER Si 
SPEAKER for FM. ]n -FI. etc ... 
2 - UNIVERSAL 21/4" PM Si 
SPEAKERS for Radios, intercom, 
as multiple Speakers, etc. 

3 - AUDIO OUTPUT TRANS. Si 
FORMERS 5081. type 

10- SPEAKER PLUG SETS $l deluxe type. 2 conductor. wired 

3 - I.F. COIL TRANSFORM. Si 
ERS 450ke, Most popular type 

COIL TRANSFORMERS Si 
sub -min for Transistor Radius . . . 

5 - AUDIO OUTPUT TRANS- Si 
FORM sub -min for Trans Radio. 

4- TOGGLE SWITCHES 
SI'ST, DI'S7, DPDT $i 
15 -ASST. ROTARY SWITCHES Si 
all popular types $20 value 

CLEAN UP THE KITCHEN "JACK. Si 
POT" R,, Utat 
u dy one to a customer 

1000 -ASST. HARDWARE KIT Si a rc nuts washers. rivets, etc. 

1_1 
250 -ASST. SOLDERING LUGS S1 
Leal types and seats 

1000- ASSORTED RIVETS $l m, at useful selected size. 

1-.I 
1000- ASSORTED WASHERS Si 
most useful selected sides 

L_.1 
250 -ASST. WOOD SCREWS Si 
finest popular selection 

250 - ASST. SELF 
SCREWS #1 #a 

TAPPING Si 

si 

..Si 
150-6/32 HEX NUTS Sl 
and 150 -8/32 HEX NUTS 

150 -ASST. 2/56 SCREWS 
[1 S 

and 150 -2/56 HEX NUTS 1 
150 -ASST. 4/40 SCREWS Si 
and 150 -4; 40 HEX NUTS 

150 -ASST. 5/40 SCREWS Si 
and 150 -5/40 HEX NUTS 

TRANSISTOR RADIO aast typen $1,50 
graut. hat, broken, a5.ia. Potluck 

TAPE RECORDER a orted 54 
guani, Dad, brakes, as -is. potluck 

types 

150 -ASST. 6/32 SCREWS 
and 150 6/32 HEX NUTS 

150 -ASST. 8;'32 SCREWS 
and 150 -8, 32 HEX NUTS 

E 
E 

E 

E 

E 

E 

STANDARD TV TUNER 41mc 
Latest "GUIDED GRID" Compact Model - good for all 41mc TV's. 
All set for parallel - for aeries change the OGK5 to a 30K5. 

Best TUNER "Standard Kollsman, Inc." 
ever made - last word for stability, 
definition & smoothness of operation. 

An opportunity - to improve and bring 
your old TV Receiver up -to -date. 

L -3 ", H -4 ", W -2 

List price $35 - former reduced price 
$15.97 -- now cut in 1/2 to $7.95. 

COMPLETE with Tubes 8 Schematic $7.95 

100 -ASST 1/4 WATT RESISTORS 
stand. choice ohmage, some in 5 %p 

100 -ASST 1/2 WATT RESISTORS 
515111l. choice uhntages, some in 5,o 
70 -ASST 1 WATT RESISTORS 
stand. choice ohmages. some in 5% 
35 -ASST 2 WATT RESISTORS 
stand. choice ohmage., some in 5u,ó 

50- PRECISION RESISTORS 
oast. list price 550 less 08 %e ,. 
20 - ASS'TED WIREWOUND RO R, 5, 0. t 

100 -ASESISTSTS. CER1AMIC 

so 

CONDEN- 

wat 

SERS 

100 -ASST. TERMINAL STRIPS 
all types. 1 -lug to B.tug 

S0 -RADIO L TV SOCKETS 
all type 7 pin. 8 pin, 0 pin, etc. 

25 - INSTRUMENT POINTER 
KNOBS xels-rloi nol.war types 

50 -ASST. RADIO KNOBS 
all selected popular types 

SO- ASSORTED PRINTED CIR- 
CUIT SOCKETS neat tyfes 

50 - ASST. TUBULAR CON- 
DENSERS .0111 to .47 to 000e 

25 - SYLVANIA HEAT SINKS 
for Transistors, etc. 

100 -BRASS FAHNSTOCK CLIPS 
popular type a stae. plated 

10 - SETS PHONO PLUGS L 
PIN JACKS itCA type 

515.00 TELEVISION PARTS 
"JACKPOT" hext buy ever 

4 - TV ALIGNMENT TOOLS 
mot useful assortment 

110° FLYBACK TRANSFORMER S2 
For all type TV's Inel schematic 

110° TV DEFLECTION YOKE S2 
for all type 'l'Vs Inel schematic 

90° FLYBACK TRANSFORMER VI 
for ail type TV's Mel schematic 

90° TV DEFLECTION YOKE $l 
for all type 'eves mal schematic 

70° FLYBACK TRANSFORMER Si 
for all type 'I'V's Incl schematic 

70° TV DEFLECTION YOKE $l for all type TVs Incl schematic 

4- DUMONT VERT OSC TRANS Si 
loci schematic tor many TV uses 

20- ASSORTED TV COILS Si 
video. sound. ratio. etc. .... ses 

20- ASSORTED TV KNOBS 
all standard types, s20 value .. $i 
6 - TV ELECTROLYTIC CON- 51 
DENSERS Sprague 80.175e 

7 - ASST. TV ELECTROLYTIC Si 
CONDENSERS Popular selection . 

SO ASSORTED MYLAR 
"', 

CONDEN. Sl 
SERS Polar type., .001 to .47 . 

20 - EXPERIMENTER'S COIL S 
I-, "JACKPOT" assorted for loi uses 1 

10- ASSORTED DIODE CRYSTALS Si 
1N34, 1N48, 1N60, 1N64. 1N132 

10 -TOP BRAND TRANSISTORS Si -2h04, 2N404, 2Nß08, GT -2477 

S -LINE FILTER COILS 110vc. to 1 
117e, 2.5mh, dual, many u 

20 -ITT SELENIUM RECTIFIERS 
85ma for Radios. Meters. Chargers, Sr 
Transistors. Experiments, etc. .... 

515.00 RADIO PARTS "JACK S 
POT" handy assortment 

I-1 
2 -G.E. PIECES OF EQUIPMENT. SAP 
stacked with over 200 useful parts 

50 -G.E. FLASHLIGHT BULBS Si 
#PR.9, 2.7 volts 

POT" 
CHAPT 

double 
o MITZIA U y"ackKf 5i not completely satisfied 

e 

10-- SYLVANIA 1U4 TUBES Si 
brand new Jan., Individual cartons 

also serves as 1T4 

ALL AMERICAN TUBE KIT 51 
Top Standard Brand - 12BAS, 
121106. 12AV8, 5005, 35N4 .... 

rl 3 - TOP BRAND 35W4 TUBES Si 
CRYSTAL LAPEL MICROPHONE Si 
high Impedance. 200.0000 cps .. 
15- DELUXE SLIDE SWITCHES Si 
useful as SPST, SPDT or DTST 

300 -ASST. 1/2 W RESISTORS Si 
Top Brand. Short leads, excellent 

100- MOLDED TUBULAR COND. Si 
Top brand, short leads, excellent 

SO- ASSORTED #3Aß FUSES Si 
l'npular assorted ampere ratings .. 
20- STANDARD TUBULAR 
CONDENSERS 037.6110v 

20- BENDIX CONDE 
.007.L000s $15 value 

si 
CONDENSERS Si 

retractable, assorted colors ..... si 
HEARING AID AMPLIFIER $Z 
Sne1. 3 'fakes. Mike, plc. (ea It) 

10 -ASST DUAL CONTROLS for 51 
Radio TV, HI.FI, Stereo, etc. ,. 
1 -SO. YARD GRILLE CLOTH Si 
most popular brown 4 gold design 

50 -BALL POINT PENS 

BONANZA "JACKPOT" not gold, $5 
not oll, huta wealth of Electronic J 

Items- MoneyBack.guarantee ,.. 
STANDARD 1 /4W RESISTORS 10% 470, 1500, 3900 8800, 15k, 100k, 2.2meg. 51 

, 5' pg. rout assorted or asorted 100 for A. 
slashed to 

JOBBER BOXED TUNGSÓL TUBES 311A8. 311E6, 41105, 4B018, 4BÚ8, 
12AE6, 12A1.8, 12F517. F 2f¢ 7. 12 KO, 1207, 17Lß L 

HANDY WAY TO ORDER: Pencil mark or write amounts wanted in each box. Enclose with check or M.O. 
add extra for shipping. Tearsheets will be returned as packing slips in your order, plus new offers. 

Please specify refund on 
shipping overpayment desired: 

Name 

Address 

Cost of 
goods 
Shipping 
estimated 
TOTAL 

CHECK POSTAGE STAMPS MERCHANDISE (our choice) with advantage to customer 

BROOKS RADIO & TV CORP., 84 Vesey St., New York 7, N.Y. 
Circle 128 on reader's service card 
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AT LAST, A REALLY PRACTICAL WAY TO 

build your electronics know-how... 

boost your income and prestige and 

make substantial savings on the 

most valuable handbooks you can own! 

Accept your risk -free membership in the famous 

Electronics Book Club and enjoy these advantages now! 

Everyone talks about the great future of 
Electronics -but how many people are 
really doing something about it? If you 
are the one man in seven who is de- 
termined to get ahead in electronics - 
who wants to cash in on the steadily in- 
creasing demand for trained technicians 
-the Electronics Book Club has aston- 
ishing benefits for you. 

Your membership in this unique book 
Club will help you to protect your fu- 
ture ... increase your knowledge and 
earning power ... keep you up -to -date 
on all the latest electronic developments 
. .. and bring you greater enjoyment 
from leisure hours if electronics is your 
hobby. 

SPECIAL INVITATION 
Judge for yourself, without risk, what 
the Electronics Book Club can do for 
you. Examine the special introductory 
offer on the opposite page. See how you 
can receive your choice of $25 electron- 
ics self- training programs for only $2, 
with membership. 

98 

TAKE YOUR CHOICE of either of these outstanding electronics self- training pro- 
grams for only $2 -with membership in the Electronics Book Club. Perhaps you want 
the course on HOW TO FIX TRANSISTOR RADIOS AND PRINTED CIRCUITS; 
or maybe you'll choose RADIO SERVICING MADE EASY. Whichever you take, 
remember this: both originally sold for $25 each as home -learning courses; Now 
they're available in two -volume book -format. Take your pick at once as your intro- 
duction to membership. 

RISK -FREE GUARANTEE: You enjoy this air -tight, no questions -asked guarantee: 
If you are not pleased when you receive these books, you may return them in good 
condition in 10 days and cancel your membership, and that will end the matter. 

7 EXCLUSIVE MEMBERSHIP BENEFITS: (1) The Club saves you up to 30% off 
retail prices on electronics books that interest you most; (2) Club books are practical, 
working tools written to give you clear answers, help you solve problems, increase 
your know -how and electronics enjoyment; (3) You receive only the books you want 
because Club News Bulletin tells you about them every other month so you can accept 
or reject them in advance. You need accept only four additional books within a year; 
(4) Members are offered the widest possible range of books covering everything from 
repair, troubleshooting and building ... to experimental and hobby projects; (5) 
Special charts and reports are now given FREE with many Club selections to expand 
and illuminate the text; (6) You need send no money in advance; you pay for your 
books after you receive and examine them and decide to keep them; (7) Permanent 
Risk -Free Guarantee: if you are ever dissatisfied with a book, you may return it in 
good condition in 10 days for a full credit. 

Mail valuable coupon on opposite page* 
RADIO -ELECTRONICS 
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DO YOU KNOW HOW 

A paper clip can be used for 

adjustment of the trimmer? 

701114 PAPER CLIP A. 
.RO.. An Pun.. To 
Pit 7111Tt6R .Rn .LOR 

NET O.c tallo 
TOIM MO GANG 

GANG TN INNER ADJD9T1END 
TOOL DETAIL 

Fig. 1012. A pope. li n be used for adjustment of 
the etimmer. 

For more information, see page 91 

in volume 2 of HOW TO FIX TRANSISTOR 

RADIOS AND PRINTED CIRCUITS 

Here is a complete course on fixing 
transistor radios and printed circuits 
in TWO DELUXE, HARD BOUND 
VOLUMES. Written by expert, 
Leonard C. Lane, it was originally 
developed as a $25 home study pro- 
gram. It's yours for only $2 with 
membership. It treats every aspect of transistors, much 
of it new, original, unavailable anywhere else in book 
form. Hundreds of illustrations aid understanding. 
Completely covers semiconductor fundamentals, how 
transistors work, transistor types, amplifiers, RF and 

IF stages, printed circuits, specific 
servicing methods and techniques. 
Gives answers to hundreds of ques- 
tions including those on trouble in 
the audio section, working with 
printed- circuit boards, signal gener- 
ators, the vtvm, defects and repairs, 
soldering techniques and useful tools, 
speaker defects, volume control, sur- 
face- barrier transistor, silicon tran- 
sistors, transistors at work, servicing 
chart, antennas on auto radios, dc to 
dc converter, and many many other 
subjects. 

MAIL THIS VALUABLE COUPON TODAY! 

It will bring you either of these TWO- VOLUME 
TRAINING COURSES for only $2 -when you join 
the Electronics Book Club ... and agree to take only 
4 additional books within a year -out of a wide selec- 
tion that will be offered -all at low Club prices. 
Thousands of others have already profited from mem- 
bership. Discover now how you can profit too! 

ENJOY THIS RISK -FREE GUARANTEE! 
Select your TWO- VOLUME, deluxe, hardbound 
SET of books right now. Clip and mail coupon 
today, while supplies last. You will be protected by 
this RISK -FREE GUARANTEE: if you are not 
pleased when you receive the books, you may return 
them in good condition in 10 days and forget the 
matter. Mail coupon right away. 

Which of these 

$25 electronics 

self- training 
programs do 

you want for 
only $2 -with 
your risk -free membership in 

the Electronics Book Club: 

simply take 4 additional books 

within a year 

SEPTEMBER, 1965 

at low Club prices! 

DO YOU KNOW HOW 

to draw the circuit for 

a manual noise limiter? 

DETECTOR 

e 
AIAIC 

OUTPUT 

R2 

e 
Fig. 9I8. Thls irr- limiting c uit A to be adjusted Jor 
nmPE eonditiont. Ir is rolled manuaas l none Busirre Imnl). 

For more information - see page 111 

in Volume 2 of RADIO SERVICING 

MADE EASY 

This important two -volume set was 
originally prepared as a $25 home - 
study course by famed technician 
and writer Leonard C. Lane. Now 
you receive both deluxe hard bound 
volumes for only $2 with member- 
ship. Tells you everything you want 

and need to know about radio servicing in clear, down-to- 
earth language. Just a few of the many answers you will re- 
ceive: Working with transistors. Getting started with tran- 
sistors. Approaching the transistor. Testing transistors and 
printed circuits. Things to remember. Checking transistors. 
Servicing transistor radios. Servicing 
the transistor receiver. Stage -by -stage 
analysis. Servicing auto radios. In- 
stallation and removal. AM receiv- 
ers. Frequency range. Ac -dc power 
supplies. Troubleshooting. FM re- 
ceivers. AM -FM tuners. Why should 
we have tuners? Communications 
receivers. Frequency range. Voltage 
stabilization. Noise limiters. Check- 
ing the gain control. Single -sideband 
reception. Marine receivers. Marine 
frequencies. The beacon band. The 
marine band. Mobile radio. 
r 

Gernsback Library ELECTRONICS BOOK CLUB 
c/o Dept. RE -965 
154 West 14th Street, New York, N.Y. 10011 

Please enroll me as a member of the Electronics Book Club and send me the 
TWO VOLUME SET checked below: 

How to Fix Transistor Radio Servicing 
Radios and printed Circuits Made Easy 

Bill me only $2 plus shipping. If not pleased, I may return both books in 10 days 
and this membership will be cancelled. 

I need only accept as few as four additional books a year -and may resign any 
time after purchasing these four additional books. All selections will be described 
to me in advance, every other month, in the Club Bulletin, and a convenient 
form will always be provided for my use if I do not wish to receive a forthcoming 
selection. You will bill me the special Club price for each book I take. This will 
often be as much as 30% off retail prices, plus a few cents postage. 

Name 
(please print) 

Address 

City State Zip Code No. 

SAVE POSTAGE COSTS -enclose your payment of $2 now and we will pay 
postage. Same return guarantee privilege. 

Circle 129 on reader's service card 
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Because you've got to SEE it to BELIEVE 

it .... we will send you a FREE sample! 

A REVOLUTIONARY NEW 

METHOD FOR MARKING 
ELECTRONIC EQUIPMENT 
Try this sample and you'll agree "Instant Lettering" is 
the easiest, quickest way to get professional lettering 
you've ever seen. Self- adhesive letters printed on a spe- 
cial plastic sheet are just pressed down into position on 
any equipment, drawing, schematic, etc. Transfers to prac- 
tically any surface. Looks like printing. 

AVAILABLE IN THE FOLLOWING SETS AT $4.95 EACH 
TITLES FOR ELECTRONIC EQUIPMENT 

TERMINAL & CHASSIS MARKING KIT 
METER & DIAL MARKING KIT 

With these three kits you can completely mark prototype 
electronic equipment from component parts to finished 
control panel and meters - and make them look like fin- 
ished production equipment. 
In stock at leading electronics distributors or direct. 

SEND FOR FREE SAMPLE AND FOLDER 
THE DATAK CORPORATION 
63 71st STREET DEPT. 613 GUTTENBERG, NEW JERSEY 

Circle 130 on reader's service card 

SNP`Q r A is a pleasant sound in 
CRACKLE a bowl of Breakfast Food 

II / /// 
ci BUT ':'P it's a malfunction in TV and 

'^ " \..,radio that can be eliminated 
quickly and profitably with 

QUIETROLE 

QUIETROLE 
Offers 3 New Aerosols 

To save time .. . 

make added income 

QUIETROLE 
1 MARK -II 

For Tuners 

QUIETROLE 
2 SPRAY -PACK 

For Controls 
& Switches 

3 
QUIETROLE 
SILITRON 
For General Use 

All with extenders 

HARMLESS TO PLASTICS Z 
. non -conductive, non- inflam- 

mable and non -corrosive. Zero 
effect on capacity and resistance. 

Harmless to metal 
YES! Quietrole is still available 
in bottles with an eye dropper! 

.....bnwd by 

O QUIETROLE Company 
Spartanburg, South Carolina 

Circle 131 on reader's service card 
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Coax Isn't All That Great 
Dear Editor: 

After withstanding the test of time 
for two decades of television reception, 
300 -ohm ribbon lead, the venerable 
standby for antenna installations, is now 
being attacked as unsuitable for color 
reception. It is too easily affected by en- 
vironment, reads the indictment. When 
wet, for example, it attenuates signal 
drastically compared to when it is dry. 
Worse than mere attenuation is the fact 
that impedance of the line is altered. 
The results are standing waves on the 
line and phase shift, which play havoc 
with color signals. Still worse, these ef- 
fects are exaggerated by nearby metal, 
including the very iron -ring standoffs 
that support the flat lead -in. The only 
solution, the argument concludes, is to 
substitute coaxial cable. 

Widespread acceptance of this po- 
sition, which is based on a rather exag- 
gerated presentation of what can hap- 
pen when one particular type of ribbon 
lead is improperly installed, could lead 
to serious consequences. The fact that 
many people will be put to unnecessary 
trouble and expense is just one of these. 
Worse yet, coax has it own drawbacks. 
One of these could have a damaging ef- 
fect on an important area of television 
growth. 

Ribbon lead of high quality, still in- 
expensive compared to coax, overcomes 
most of the problems cited. Signal fields 
surrounding the conductors of an en- 
capsulated 300 -ohm line, for example, 
remain confined within the line, as is the 
case with coax. This avoids the "drastic 
changes" wrought by water, ice and 
metals. Using the wrong type of standoff 
or staple, or using them improperly, can 
impair the function of any transmission 
line. Those who condemn ribbon line 
and recommend coax are themselves 
careful to specify certain precautions in 
the handling and stapling of coax. Why 
they consider vulnerability to abuse 
reasonable in one type of line but unfor- 
givable in another is never explained. 
As to standoffs (a good idea for any 
downlead), inexpensive ones are availa- 
ble with all -polyethylene heads that do 
not surround the line with metal rings. 

Even so, one may question how 
harmful nearby metals, including stand- 
off rings, actually are with good ribbon 
lead. A recent series of tests by Belden 
Manufacturing Co., which makes both 
coax and 300 -ohm lead, is interesting. 
Identical signals were fed to identical 
lengths of RG59 /U coax, 8285 encap- 
sulated 300 -ohm line in air and 8285 
run through a metal pipe. Signal in the 
pipe -enclosed line was attenuated some- 
what compared to the same lead in air, 
but output was nevertheless higher than 
at the end of the coax cable. Line im- 

pedance was not drastically changed. 
The matter of attenuation brings us 

to the serious but entirely unmentioned 
flaw in coax. Even in the low vhf band, 
half the signal sent down by the antenna 
can be consumed by coax before reach- 
ing the set, in a typical run. On uhf, of 
course, coax is impossible. In fact, few 
wire manufacturers even bother speci- 
fying losses above 400 mc. Toward the 
low end of the uhf band, signal loss will 
run about 9 db or more per 100 feet. 
Toward the high end of the band, with 
considerably shorter runs, attenuation 
can be great enough to negate the gain 
of the most sensitive uhf antennas now 
available. In other words, an elaborate 
outdoor array feeding through coax may 
deliver less signal to a TV set than a 
simple indoor bowtie or uhf loop at the 
receiver itself! 

We have still to assess the match- 
ing transformers needed with coax, 
which involve more expense and more 
trouble. These, too, can introduce at- 
tenuation and mismatch at certain fre- 
quencies. When two are used -and most 
antennas will require one at each end 
of the coaxial line -the problem is mul- 
tiplied. Again we return to the very 
color- degrading deviations we are try- 
ing to avoid. 

The only remaining justification for 
choosing coax is the rare case of severe 
interference picked up primarily on the 
downlead. Coax is immune to that. 

The outlook for shielded 300 -ohm 
ribbon is good. Manufacturers are 
working on the problem today. Until it 
comes along, high -quality ribbon re- 
mains the obvious choice except for the 
rare interference problem. This is recom- 
mended by wire manufacturers who 
make both coax and 300 -ohm lead. 

JFD is in a similar position. We are 
proud of our matching transformers, 
antenna amplifiers, couplers and other 
accessories, and are pleased to sell them 
when they are needed. We see no point, 
however, in saddling a customer with a 
signal amplification and distribution sys- 
tem for his home that one would expect 
to find in a hotel, just to make up for 
deficiencies introduced by an artificial 
problem. 

It does little good to condemn a 
time -tested type of antenna line cate- 
gorically by an exaggerated presentation 
of problems that occur only with the 
least expensive, flat -ribbon members of 
its family. It does even less good to pro- 
mote another type of line that may have 
more serious drawbacks. 

EDWARD FINKEL 
Vice President, Sales 
JFD Electronics Corp. 
Brooklyn, N.Y. 
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WHAT'S YOUR EQ.? 
These are the answers. Puzzles are on page 61. 

Will It Work? 
Reverse -biasing QI makes emitter 

act like collector, and collector like 
emitter. Effectively, we now have an 
emitter follower, and an incoming posi- 
tive or negative pulse produces an out- 
put positive or negative pulse respec- 
tively. 

Note: This circuit is used as a digi- 
tal inverter in an electrostatic printer 
capable of 15,625 characters per second. 

Power -Supply Problem 

SELENIUM DIODE 

The capacitor is connected across 
the diode, permitting current flow in 
both directions. A sine wave will be 

50 Pear g qlgo 

In Gernsback Publications 

In September, 1915 

Electrical Experimenter 

Combatting Submarines Electrically 
Long -Distance Submarine Telegraphy 

and Telephony 
Selenium Cells and Radio Torpedoes 
Radio Time Signals for the Public 

BUILD THIS FASCINATING 
COLORGAN 

Relationships between colors and 

music have fascinated people for 
years. Until now, most color organs 

-which display colored lights to 

music from a radio or phonograph 

-have been complex, cumbersome 

things. This one, though, is easy to 

build. It uses silicon controlled rec- 

tifiers for simplicity, efficiency and 

low cost. Input impedance is high 

enough not to bother the sound 

source. You'll want to build the 

Colorgan. 

COMING IN . .. OCTOBER 

RADIO- ELECTRONICS 

SEPTEMBER, 1965 

present across Cl as long as the im- 
pedance of the external capacitor is as 
low as the forward resistance of the 
diode, which is comparatively high in a 
selenium diode. 

When the external capacitor is 150 
µf, the two capacitors form an ac volt- 
age divider with equal legs. Conse- 
quently, 6 volts rms ( 16.9 p -p) is devel- 
oped across each capacitor. The transis- 
tor is used as a nonlinear amplifier, and 
will cut off on alternate half- cycles, pro- 
ducing a half -wave output of about 8.4 
volts p -p. 

Two -Way Meter 
The ammeter is connected as 

shown in the diagram. 

FIELD 

Note: Overcurrent protection 
(fuses) should be provided in the 250 - 
volt line. The neutral of such a system 
is ordinarily at ground potential. As the 
generator is still connected to one side 
of the dc line with switch in "run" posi- 
tion, an accidental ground on the nega- 
tive lead of the generator would proba- 
bly destroy the meter. END 

Non -Flammable 

Non -Toxic and 

Won't Affect Plastics 

"OISE' 
PROVED BEST 

FOR COLOR TV 

VOLUME CONTROL 
and CONTACT RESTORER 

'TUNER -TONIC "" PERMA FILM 

EC -44 for all electrical contacts 

FREE 5" plastic extender push-but- 
ton assembly for pin -point applica- 
tion with all No -Noise products. 

ELECTRONIC CHEMICAL CORP. 
813 Communipaw Avenue, Jersey City 4, N. J. 

Circle 132 on reader's service card 

Turn Back 
If you missed RADIO -ELEC- 
TRONICS Reader's Service Page, 
turn back to Page 72 -and take 
advantage of this free new service. 

ELECTRONICS 

HEALD'S 
ENGINEERING COLLEGE 

Est. 1863 -102 Years 
Van Ness at Post, RE 

San Francisco, Calif. 

Bachelor of Science Degree, 30 Months 
Save Two Years' Time 

Radio -Television Plus Color Technician (12 Months) 
Electronics Engineering Technology (15 Months) 
Electronics Engineering (8.5. Degree) 

Electrical Engineering (B.S, Degree) 
Mechanical Engineering (B. S. Degree) 

ions is at an Civil Engineering (B.S. Degree) 

demand for Architecture (B.S. Degree) 
(36 Months) 

now Approved for Veterans 
DAY AND EVENING CLASSES 

Write for Catalog and Registration Application. 
New Term Starting Soon. 

Your Name 

Address 

City 

State 

Engineering-Technicians 

The Nation's in- 
creased demand 
for Engineers, 

Electronic Technicians, Radio TV Technicians 
time high. Heald Graduates are in 

Preferred High Paying Salaries. Train no 

for a lucrative satisfying lifetime career. 
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RADIO SHACK IS NOW SELLING 
REALISTIC " lif tin " TUBES 
TO DEALERS AND SERVICEMEN! 
(And They're Buying Them Like Crazy - Crazy Like A Fox, That Isi 

i 

24K 
GOLD CLAD 
CONTACTS 

You get the world's ONLY lifetime- guaranteed tube: 
a FREE replacement whenever it fails in the set! 
You get a premium tube at a popular price: 
beautifully boxed, 24K gold -clad contacts, nationally 
advertised! 

YOU SAVE! BUY AT UP TO 10 %a OFF! 

YOU ASKED FOR IT! 
Hundreds of dealer -service men 
have requested a deal on our Real- 
istic Lifetime Tubes because of the 
obvious PROFIT potential for them. 
If you are now buying at 50-60% off 
list CHECK THESE PRICES and 
see how much you save by switch- 
ing now to Lifetime tubes. Frankly, 
the savings are staggering. This IS 

the deal you wanted. 

100% GUARANTEE! 
Radio Shack's 42 -year reputation 
stands squarely behind our Lifetime 
guarantee. We WILL REPLACE 
FREE any of our tubes that fail in 
use . . . now, later, forever. This 
unique quality assurance, plus our 
gold- plated tube contacts give you 
consumer acceptance beyond our 
wildest dreams. 

65 WAREHOUSES! 
Delivery is fast and cheap because 
each of our 65 stores (see coast -to- 
coast list next page) is prepared to 
sell you TODAY at these LOW 
WHOLESALE prices. Our stores do 
not compete with you because they 
sell at ''each" prices far above your 
cost. Get to know the Radio Shack 
manager near you - he can be 
trusted to supply you better tubes 
at prices well below what you are 
now paying, and you won't have to 
argue about costs, rebates or terms. 

ORDER TUBES NOW! 
Radio Shack can look you squarely 
in the eyes and say: these are the 
prices, and nobody's buying better 
than you are. They're the lowest 
prices in the industry for the only 
absolutely guaranteed tube. You 
pay no shipping costs when you pick 
up your tubes at a Radio Shack 
store. You pay cash. You can order 
by mail. Why wait? Nobody but 
nobody has a deal like Lifetime! 

SEND OR TAKE TUBE 
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NOW 
9 

TYPES. 

BUY 
BIG 

SAVE BIG! 

Type 
Sugg. 
List 

3 
of Type 

Or 
10 Asst. 

Each 

5 
of Type 

Or 
25 Asst. 

Each 

10 
of Type 

Or 
50 Asst. 

Each Type 
Sugg. 
List 

3 
of Type 

Or 
10 Asst. 

Each 

5 
of Type 

Or 
25 Asst. 

Each 

10 
of Type 

Or 
50 Asst. 

Each 

OZ4 2.55 .92 .77 .69 6CG7 2.45 .89 
IB3/IG3GT 

I K3 
1125 

IU4 

2.90 
2.90 
3.05 
2.90 

1.04 
.04 

1.10 
.04 

.87 

.87 

.92 

.87 

.79 

.79 

.83 

.79 

6CG8A 
6CM7 
6CX8 
6DQ6B 

3.30 
2.90 
4.20 
4.15 

1.19 
1.04 
1.51 

1.49 

.74 
.99 
.87 
.26 

.67 

.90 

.78 
1.14 
1.13 

IUS 2.65 .95 .80 .72 6EA8 3.20 1.15 
.25 
.96 .86 

IX2B 3.05 1.10 .92 .83 6EB8 4.20 1.51 1.14 
2CY5 3.05 1.10 .92 .83 6GH8 3.15 1.13 

.26 

.95 
3BZ6 2.30 .83 .69 .62 6J6A 2.85 1.03 .86 

.85 

.77 
3C B6 2.25 .81 .68 .61 6K6GT 2.65 .95 .80 .72 
3V4 2.50 .90 .75 .68 6L6GC 4.35 1.57 1.31 1.18 
SAMS 3.95 1.42 1.19 1.07 6S4A 2.50 .90 .75 .67 
5AQ5 2.35 .85 .71 .64 6SN7GTB 2.60 .94 .78 .69 
5AR4 4.50 .62 1.35 1.21 6T8A 3.40 .22 1.02 .92 
5U4GB 2.10 .76 .63 .57 6U8A 3.30 1.19 .99 .89 
5U8 3.30 .19 .99 .90 6V6GT 2.20 .79 .66 .59 
5Y3GT 1.75 .63 .53 .48 6W4GT 2.40 .86 .72 .65 
6AG5 2.75 1.00 .83 .75 6W6GT 2.85 1.03 .77 
6AL5 1.85 .67 .56 .50 6X4 1.65 .59 

.86 
.45 

6A M 8A 3.45 1.25 I.04 .94 6X8A 3.15 1.13 
.50 
.95 .85 

6AN8A 4.00 .44 .20 1.08 12AD6 / 12GA6 2.40 .86 .72 .65 
6AQ5 2.15 .77 .65 .58 12AT6 1.85 .67 .56 .50 
6AS5 2.90 .04 .87 .79 12AT7 3.05 1.10 .92 .83 
6AU4GTA 3.60 .30 .08 .97 

I 2AU6 2.15 .77 .65 .58 
6AU6A 2.10 .76 .63 .57 I2AU7A 2.45 .88 .74 .67 
6AUSA 4.20 .51 .26 1.13 12AV6 I.65 .59 .50 .45 
6AV6 1.65 .60 .50 .45 12AX4GTB 2.70 .97 .81 .73 
6AWB 3.70 .33 .11 1.00 I2AX7A 2.55 .92 .77 .69 
6AX4GTB 2.65 .95 .80 .72 I2 BA6 1.65 .59 .50 .45 
bBA6 2.00 .72 .60 .54 12BE6 1.75 .63 .53 .48 
6BC5/6CE5 2.35 .85 .71 .64 12BH7A 3.05 .10 .92 .83 
6BE6 2.20 .79 .66 .59 12BL6 2.65 .95 .80 .72 
6BG6GA 6.50 2.34 .95 1.75 12BQ6GTB/I2CU6 4.45 .60 1.34 1.21 
6BK7B 3.40 1.22 .02 .92 I2BY7A 3.20 . 1 5 .96 .86 
6BM8 3.05 1.10 .92 .93 12DQ6B 4.20 .51 1.26 1.14 
6BN6 3.20 1.15 .96 .86 12SQ7GT 3.75 .35 1.13 1.02 
6BQ5 2.40 .86 .72 .65 I7DQ6B 4.20 .51 1.26 1.14 
6BQ6GTB 4.35 1.57 .31 1.18 25L6GT 2.65 .95 .80 .72 
6BQ7A 
6BU8 

3.95 
3.35 

1.42 
1.21 

.19 

.01 

1.07 
.91 

35C5 
35W4 

2.15 
1.10 

.77 

.40 
.65 
.33 

.58 

.30 
6BZ6 2.25 .81 .68 .61 35Z5GT 1.85 .67 .56 .50 
6BZ7 4.00 1.44 .20 1.08 5005 2.15 .77 .65 .58 
6C4 
6CB6A 

1.85 
2.25 

.67 

.81 

.56 

.68 
.50 
.61 

50EH5 
50L6GT 

2.30 
2.55 

.83 

.92 
.69 
.77 

.62 

.69 
6CD6GA 5.80 2.09 .74 1.57 7199 4.70 1.69 1.41 1.27 

6CF6 2.55 .92 .77 .70 7591 3.00 1.08 .90 .81 
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RADIO ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


-- 1466 CATALOG 
150 

RADIO SNACK 

INTRODUCES AMERICAt 
S FIR sT 

um.: 2 -WAY RADIO SYSTEM 

FILL OUT AND MAIL 
THIS CARD TODAY - 

Page after page of Exclusive Bargains 
from the World's Largest Chain of 
Electronics Stores. Its FREE! 

THE ONE CATALOG THAT 

REALLY SAVES YOU MONEY 

Citizens' Band Radio Values 

and 
communications 

Shack 
to 30 miles. 

2-way riced 
De =k -top, mobile or handflóeFdomparalbÍe tñame- 

$$$ below what you'd pay other me- 
brand units. Each can "talk" to 

a 

y unit 

shown! 
New ,,, RADIO 

INTRaCOM CB SHACKS 

Transceiver/ 
--- Intercom 

New solid -state crystal -controlled trrans- 

ceiver /intercom. Wireless 2 -way radio! 

No license! Desk -top styling I l' VAC. 
#21.903. Only $34.95 ea 

16- Transistor TRC -12 
Mobile CB Radio 

6 crystal -controlled channels; ad- 

justable squelch; no tubes: instant 

oy tion! 2x6x7>r2 
x21 -909. 

2- Channel 
TRC -22 CB 

Walkie- Talkie 

o nnTWO chann 
i 

0 52& I1l5 

100 mw no-license operation. 
Ceramic filrer module cuts 

CB interference! Batteries, 

case É clue . # 21.904. 
Only 

SEPTEMBER, 1965 

V BECAUSE only Radio Shack has over 
65 Mail Order Centers coast -to- coast. 

- BECAUSE you save postage by order- 
ing from the nearest Radio Shack. 

1/ BECAUSE you save time, get faster 
delivery, by shopping your nearest 

Radio Shack by mail. 

V BECAUSE Radio Shack has one low 

price - East, Central, South, West. 

BECAUSE Radio Shack is the world's 
largest chain of electronic stores. We 
buy better ... give you exclusive 
Special Purchases month after month ! 

NOW THERE ARE OVER 65 RADIO SHACKS COAST -TO -COAST 

CALIFORNIA 
BAKERSFIELD - 1308 19th St. 
LOS ANGELES (West L.A.) - Pico Blvd. at Overland 
LOS ANGELES (Anaheim) -504 Katella Ave. 
LOS ANGELES (Downey) - Stonewood Shop. Ctr. 
LOS ANGELES (Mission Hills) - 10919 Sepulveda Blvd. 
LOS ANGELES (Santa Ana) - Bristol Plaza Shop. Ctr. 
SAN DIEGO (La Mesal - Grossmont Shop. Ctr. 
LONG BEACH - 3976 Atlantic Ave. 
OAKLAND (San Leandro) - Bay Fair Shop. Ctr. 
SACRAMENTO - 600 Fulton Ave. 

COLORADO 
DENVER - 798 South Santa Fe 

CONNECTICUT 
HAMDEN - Hamden Mart. Shop. Ctr. 
MANCHESTER - Manchester Shop. Parkode 
NEW HAVEN -92 York St. 
NEW LONDON - New London Shop. Ctr. 
STAMFORD -29 High Ridge Rd. 
WEST HARTFORD - 39 So. Main St. 

ILLINOIS 
CHICAGO - Evergreen Plaza at 95th St. 

MAINE 
PORTLAND - Pine Tree Shop. Ctr. 

MASSACHUSETTS 
BOSTON - 167 Washington St. 
BOSTON - 594 Washington St. 
BOSTON - 110 Federal St. 
BRAINTREE - South Shore Plaza 
BROOKLINE -730 Commonwealth Ave. 
CAMBRIDGE - Fresh Pond Shop. Ctr. 
FRAMINGHAM - Shoppers' World 
LOW ELL - Central Shop. Plaza 
SAUGUS - N. E. Shop. Ctr. 
SPRINGFIELD - 1182 Main St. 
WEST SPRINGFIELD - Century Shopping Center 
WORCESTER - Lincoln Plaza 

MINNESOTA 
ST. PAUL - 473 North Snelling 

NEW HAMPSHIRE 
MANCHESTER - 1247 Elm St. 

NEW MEXICO 
ALBUQUERQUE -6315 Lomas, N. E. 

NEW YORK 
BINGHAMTON (Vestal) -Vestal Shoo. Plaza 
BUFFALO (Clarence) - Transitown Shop. Ctr. 
NEW YORK - II28 Ave. nt the Americas 
SCH EN ECTA DY (Rotterdam) - Shoporama Shop. Ctr. 
SYRACUSE - 3057 Erie Blvd. East 

OHIO 
CINCINNATI -852 Switton Ctr. 

DKLAHOMA 
OKLAHOMA CITY - Mayfair Shop. Ctr. 
TULSA - 2730 South Harvard 

OREGON 
PORTLAND - 1928 N.E. 42nd St. 

PENNSYLVANIA 
PHILADELPHIA -2327G Coltman Ave., Roosevelt Mall 
PHI LAD ELPH IA - 1128 Walnut St. 

RHODE ISLAND 
CRANSTON - 1301 Reservoir Ave. 
EAST PROVIDENCE - Shoppers' Town 

TEXAS 
ABILENE -2910 North First St. 
ARLINGTON - Collins at Park Row 
DALLAS - 1601 Main St. 
DALLAS - Medallion Center 
DALLAS- 125 Wynnewood Village 
FORT WORTH - 1515 So. Univ. Dr. 
FORT WORTH - 900 East Berry St. 
FORT WORTH - 3524 East Denton Highway 
HOUSTON - 8458 Gulf Freeway 
HOUSTON -2315 Travis St. 
HOUSTON -322 Northline Mall 
HOUSTON (Bellaire) -4759 Bissonnet 
SAN ANTONIO - 150 Wonderland Shop. Ctr. 
SHERMAN - 1620 Highway 75 North 
WACO - 1016 Austin Ave. 

VIRGINIA 
ARLINGTON - Washington -Lee Shop. Ctr. 

WASHINGTON 
SEATTLE - 2028 Third Ave. 
SEATTLE - 837 N.E. 110th St. 

Circle 133 on reader's service card 
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NEON 
A(DC 

ELECTRIC 
TESTER 

IDA ROM 

ADIO 

5.100 Imo^ 
ll94. 

11111P! 

6AG5 65141 

6AU6 616 654 ti, 

6A Q5 
- 

6K6 
1Nl4 

No Limit) from this list 

New (pm 

T[ [SS 
RADAR -CIII- 

4 
PRINCIPLES & PRAC- 

TICES is a basic study of land, mar- 
ine, and airborne radar. Includes 
fundamentals of transmitters, receiv- 
ers, antennas, synchros, and servos. 
Also discussed: radar systems; test 
equipment; all types of oscillators, 
amplifiers, waveguides, and antennas 

used in radar. Not only an ideal in- 
troduction to small and large craft 

radar, but a more for broadening your horizons. 
6" x 9" 300 pgs. OI -RP only $495 

RECEIVING TUBE SPECIFICA- 
TIONS & SUBSTITUTIONS 
Contains over 2,000 American and 

foreign tubes listed in two ways: acc- 

ording to type and characteristic. Lists 
entertainment, industrial, and military 
types. Specs comprise all cathode and 
plate voltages and currents, type of 
cathode, gain, capacitances, etc. Includes 
substitutes listng, basing info., tec. 

6" x 9" 140 pgs. 01 -VT only $1.95 
TRANSISTOR SPECIFICATIONS & SUBSTITU- 
TION HANDBOOK lists over 5,000 American and 
foreign types, and over 16,000 substitutes. Specs listed: 
Pc, Ic, Vol, Vta, Van, hfe, Ica, Fr, type and use. Base 
diagrams and other valuable information included. 

6" x 9" 128 pgs. TSSH -2 only $1.95 
DIODE SELECT - A - SPEC is a compilation of the 
specifications and substitutes for both signal and power 
diodes. Specs include. Vv.., PRV, Ir, VP, and Is. Over 
20,000 American and foreign substitutes listed. 

6" x 9" 138 pgs. O1 -DS only $2.95 
SELECTED SEMICONDUCTOR CIRCUITS con- 
tains simple, easy -to -build circuits on power supplies, 
converters, RF and AF oscillators and amplifiers, etc. 

6" x 9" 80 pgs. 01 -SC only $125 
TRANSISTOR SELECT - A - SPEC contains the 
maximum electrical and design parameters for over 
5,000 American and foreign transistors. There are seven 
listings: type, Pc at TA and Tc, Ic, Vice, Vai, and Veil. 

6 x 9" 140 vas. 01 -TS only $3.95 

7echPre44 Pu6licatioft6 
arown46urg, .%ndiana, 46/12 

- 
IIIurBS v 
REOKAODIO 

1 vslEnnRNi 

NEW BOOKS 
SERVICING GARAGE -DOOR OPENERS, by Jack 
Darr. Howard W. Sams & Co., Inc., 4300 W. 62 
St., Indianapolis 6, Ind. 51 x 81/2 in., 128 pp. 
Paper $2.95 

You can install and maintain your own 
opener with the help of this book. Contains 
schematics, diagrams and procedures. 

COLOR TV REPAIR, by Martin Clifford. Gems- 
back Library, Inc., 154 W. 14 St., New York, N.Y. 
10011. 51/2 x 81/2 in., 160 pp. Paper $2.95 

This book proves that "color TV is no 
harder to service than B & W." It discusses 
speedy troubleshooting of all circuits, re- 
placing a pix tube, servicing chroma stages, 
using a color bar generator, etc. 

A LIVING LEGACY, written and published by 
Lester C. Worden, 10455 Ashton Ave., W. Los 

Angeles 24, Calif. 81/2 x 11 in., 36 pages. Paper, 
looseleaf, $3 

Interesting little work telling people 
how to organize and put down their life 
stories on tape, with a few hints about the 
use of tape recorders and tape, and the pres- 
ervation of the recordings. 

INTRODUCTION TO ELECTRIC CIRCUITS (2nd 

edition, by Herbert W. Jackson. Prentice -Hall, 
Englewood Cliffs, N.J. 6 x 9 in., 554 pp. Cloth, 
$14. 

Covers power and electronic circuits, 
and relies on little more than high school 
math. Includes numerical examples (some 
with answers) and math tables. 

PRINCIPLES OF TELEVISION ENGINEERING (2 

Vols.), by Roy C. Whitehead. Iliffe Books, Ltd., 
London, S.E.1, England. 51/2 x 81/2 in; Vol. 1, 178 
pp, 25s net; Vol. 2, 270 pp, 35s net 

For students in broadcasting, industrial 
TV and servicing. Vol. 1 discusses basic 
principles. Vol. 2 continues with studio 
techniques, transmitters and receivers. No 
mention of color television or of transistors. 

PLANNING THE LOCAL UHF -TV STATION, by 
Patrick S. Finnegan. Hayden Book Co., Inc., 850 
Third Ave., New York 22, N.Y. 6 x 9 in., 296 pp. 
Cloth, $10 

Based on extensive experience and 
know -how, this book tells all about the 
station. It discusses planning, layout, equip- 
ment operation and maintenance, FCC regu- 
lations. 

THE ELECTRONICS OF MATERIALS, by Samuel 
Ruben. Howard W. Sams Co. Inc., 4300 W. 62 
St., Indianapolis 6, Ind. 51/2 x 81/2 in., 109 pp. 
Cloth, $4.25 

The book is written to explain and dis- 
play a periodic table of elements in terms of 
their valence electron potentials in electron 
volts. This type of chart is often more use- 
ful to the research worker in identifying ma- 
terials for electronic and electrical applica- 
tions than the conventional periodic table 
of the elements. END 

1 A1'E's'I' '( i + .1 /I('Pl'.' S (II'(' your. 
as onELECTRONIC EXPER 

SOR CORNELL CUSTOMERS ONLY by . 

towered arrangement .nh the pubh,her. Pew 
ong bargutns ore evadable. 

COANELL TUBES 
1111. G11AliAV17?l?l ) 

PER 

TUBE 

COMPLETE RADIO SERVICING AND .. 
BASIC ELECTRONICS COURSE ONLY 53.00 

NEW PRACTICAL TV TRAINING COURSE 

ONLY $3 50 

-'Both above 

1 
courses $6.00 

NEW! EASY TO USE! 
RADIO -TVITUBE TESTER r 

89 
D1us Soc 

® ® ©E3 
sn DP1n, ®® ®E® 

EIS tad NELLI 

100 TUBES OR MORE 

30, PER TUBE 

,-A TUBE 
CARTONS 

TEST and REPAIR 
TV a RADIO SETS 
APPLIANCES 

byVw 

HIGH GLOSS 
CLAY COATED 

,1111Ií.:: .. 

ros 
lull 

SUE 

MICE 
PEN II 

CARIONS 

PRICE 

PEN 100 

GATE NS 

Mutual Conductance Lab tested. Individually 
Boxed. Branded and Code Dated 

21 " PICTURE 
II295 (TUBES 

ADImin1!ed 
Par Dud Deposit 

COD or Sena Due 

I,u 

wits Order 

all purpose 

ELECTRONIC 

LEANER 

79 snRPI 

LIMO IC 

cleaner 

REExCnIA01s 

COI. RI 

024 6AS5 
183 6AT6 
113 1 K3 6AT8 
1115 6AU4 
1L4 6AU5 
1T4 6AU6 
lU4 6AV6 

6ÁW8 
6AX4 
6BA6 
6 BC S 

61306 
6 BG6 
6E116 

6BL7 
6BN4 
6BN6 
6 BQ6 

1X2 
38Z6 
3DG4 
SU4 
511s 

5 V4 
573 
6A6 
6A8 
6A B4 
6AC7 
6AG5 
6AKS 

6C D6 

6C F6 

6CG7 
6CG8 
6CM7 

6K6 
6K7 
607 
654 
6SA 7 

6X4 
6X 
7A7 
7A8 
7B6 

If noi shipped in 24 hrs 

YOUR ORDER FREE! 

128E6 
12BH7 
12B L6 
12877 
12C5 
12CA5 
12S N7 
12SQ7 
25L6 
25Z6 

6CZ5 6SH7 7C5 35W4 
6D6 6517 7N7 35Z3 
6DA4 65K7 7Y4 50L6 
6006 24 
6006 6SN7 12AE6 

6EA7 6SQ7 12AF6 77 

GEMS 6SR7 12AT7 78 
6SQ7 6F6 6117 12AÚ7 84/624 
6826 6GH8 6118 12A X7 

5687 6AL5 
6C4 6N6 6V6 126A6 

6350 6AN8 6W4 12BD6 
6ÁQ5 óC86 6J6 6W6 12516 6044 

Cthertubes at low Irises- send for free list 

NO SUBSTITUTIONS WITHOUT YOUR PERMISSION 

BIG PROFITS 

ARE NERE IN 

COLOR 

TV REPAIR 

PICTURE 
EXPANDER 

HEATER 
ORDS 

ß9c 

SOLDERING GUN 

750 MA 

4E30 P.I.V. 

DIODES RECTIFIER: 

çix sensational 

o KIT VALUE! 

ñ máy.ï +.`m : l. e ,. ",r,vwii il ä 
exn 

" °T:`'':'iM p.:ti, w ." Cap, n. 
Sp 6AY. MIR. sn M . MSIYIP. IN16fl. 

F Ìi1 U6115 I11111 
4 ilfx 

Ea 
w"`+ leurm`me M1 wnK pvn a,-xxwká 

pi4 

CORNELL ELECTRONICS CO. 
Dept. RE 9 4217 University Ave., San Diego , Calif. 9 2 1 0 5 

TERMS: Add 3e per tube 
shipping. Orders under $5.00 
add 3e per tube shipping 
plus 50c handling. Canadian 
orders add approximate 

postage. Send 25% deposit 
on C.0.0. orders. No C.0.0. 
orders under $5.00 or to 
Canada. No 24 hr. free offer 
on personal check orders 
5DAY MONET BACK OFFER! 

sr to 
HOT SHOT 
EUtiet SOLDERING Gull 

.L0106 MP 

okkat. yo. 
tan 

0 NIP AN,nnt 

E[ecrre.Tic SOLDER 
SOLDER 

sensational 

VALUE! 29ç 
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SCHOOL DIRECTORY 

Get Your First Class Commercial 

F. C. C. LICENSE 
QUICKLY! 

Career opportunities in commu- 
nications electronics are almost 
unlimited. Prepare now. Let 
Grantham train you -by corre- 
spondence, or by classroom and 
laboratory instruction. Get your 
first class commercial F.C.C. li- 
cense in as little as 4 months, or 
at a slower pace if you prefer. 
Then, continue in more -advanced 
electronics training if you wish. 
Diploma awarded. Our catalog 
gives full details. 

Learn how our training can 
prepare you for your F.C.C. li- 
cense; write or telephone the 
School at any one of the teaching 
divisions listed below, and ask 
for "Catalog 57." 

Grantham School of Electronics 
1505 N. Western Av., LOS Angeles, Cal. 90027 

(Phone: HO 9 -7878) 

408 Marion Street, Seattle, Wash. 98104 
(Phone: MA 2 -7227) 

3123 Gillham Road, Kansas City, Mo. 64109 
(Phone: JL 1 -6320) 

818 -18th St., NW, Washington, D.C. 20006 
(Phone: 298 -7460) 

B.S. degree 
in 36 months 
Small professionally- oriented college. Four - 
quarter year permits degree completion in 
three years. Summer attendance optional. 
Engineering: Electrical (electronics or pow- 
er option ) , Mechanical, Civil, Chemical, Aero- 
nautical. Business Administration: Account- 
ing, General Business, Motor Transport Ad- 
ministration. One -year Drafting and Design 
Certificate program. Graduate placement 
outstanding. Founded 1884. Rich heritage. 
Excellent faculty. Small classes. Well - 
equipped labs. New library. New residence 
halls. Attractive 300 -acre campus. Modest 
costs. Enter Jan., March, June, Sept. For 
Catalog and View Book, write Director of 
Admissions. 

r-i 3s 
TRI -STATE COLLEGE 

2495 College Avenue, Angola, Indiana 

SEPTEMBER, 1965 

Learn Electronics for your 
SPACE -AGE EDUCATION 

at the center of 
America's aerospace industry 

No matter what your aerospace goal, 
you can get your training at Northrop 
Tech, in sunny Southern California. 

COLLEGE OF ENGINEERING. 
Get your B.S. degree in engineering in 
just 36 months by attending classes year 
round. Most Northrop Tech graduates 
have a job waiting for them the day 
they're graduated! 

A & P SCHOOL. Practical experience 
on real aircraft. One -year course pre- 
pares you for F. A. A. A &P certificate. 
WRITE TODAY FOR CATALOG. 
NORTHROP INSTITUTE OF TECHNOLOGY 

1199 W. Arbor Vitae. Inglewood, Calif. 

EARN Engineering DEGREE 
You can earn an A.S.E.E. degree at home. College 
level HOME STUDY courses taught so you can under- 
stand them. Continue your education. earn more in the 
highly paid electtontes industry. Missiles. computers, 
transistors, automation, complete electronics. Over 
27.000 graduates now employed. Resident school 
available at our Chicago campus- Founded 1934. Send 
for tree catalog. 
American Institute of Engineering & Technology 
1139 West Fullerton Parkway, Chicago 14, Ill. 

GET INTO 

ELECTRONICS 
V.T.I. training leads to success as 
technicians, field engineers, specialists 
in communications, guided missiles, 
computers, radar and automation. Basic 
& advanced courses in theory & labora- 
tory. Electronic Engineering 
ogY available. ntAss.. degree 

curricula 
in 9 

B.S. also obtainable. G.I. ap- 
proved. Graduates In ail branches of 
electronics with major companies. Start 
Sept. Feb. Dorms, campus. High 
school graduate or equivalent. Catalog. 

VALPARAISO TECHNICAL 
INSTITUTE 

Department C. Valparaiso, Indiana 

when it's time to think of college 
you should read this 

FREE CAREER BOOKLET, 
about electronics at 

MILWAUKEE MS -237 

SCHOOL OF ENGINEERING 
Dept. RE -965, 1025 N. Milwaukee Street 
Milwaukee, Wisconsin 53201 
Tell me about an engineering career through 
residence study in: 

Electrical fields Mechanical fields 

Name Age 

Address 

City, State 
La.mmma.meama.mmmeemamotamtameaal 

LEARN 

EUTIONES 

slid aon o 

FOUNDED 1899 NOT -FOR -PROFIT 

COYNE 
ELECTRONICS 

I NSTITUTE 
Electronics Engineering Technology 
Electrical- Electronics Technician - 
TV- Radio -Electronics Technician - 
Combined Electronics Technician - 
Practical Electrical Maintenance - 
Practical Refrigeration Air Conditioning 

and Appliance Repair 
Specialized Industrial Electronics - 
Introduction to Electricity -Electronics - 
FCC First Class Radiotelephone - 

- Degree (2 Yrs.) 
Diploma (40 Wks.) 
Diploma (40 Wks.) 
Diploma (80 Whs.) 
Diploma (32 Wks.) 

Diploma (24 Wks.) 
Diploma (16 Wks.) 

Certificate (8 Wks.) 
Certificate (100 Hrs.) 

Special finance 
plans. Part time 
employment service 
while on school. Also 
Free graduate em- 
ployment service. 

r 
Use this coupon to get our FREE BOOK 
"YOUR OPPORTUNITIES IN ELECTRONICS" 
COYNE ELECTRONICS INSTITUTE, Dept. of Electronics 55 -N 

1501 W. Congress Parkway, Chicago, Illinois 60607 

Name 

Address 

Age 

Phone 

Ì 

City Zone State 
Unlike most other schools, we do not employ salesmen 

L J 
Circle 136 on reader's service card 

A JOB or a POSITION ? 
The differente is ELECTRONIC MATHEMATICS 

NOW! A NEW WAY TO LEARN -I. H. S. I. 
WAY. A complete home study course In electronic 
math to help you get the position you want - 
MORE MONEY -MORE RESPECT. 

COURSE PREPARED BY 
COLLEGE PROFESSORS 

who have lectured to thousands of men on math 
and engineering. You learn at home quickly, easily 
-AS FAST as you want. 

YOU SIGN NO CONTRACTS 
Pay only if satisfied -you owe it to yourself to 
examine the INDIANA HOME STUDY INSTI- 
TUTE COURSE IN ELECTRONIC MATH. 
FREE BONUS -if you join now, a refresher course 
in basic arithmetic. 

Write for Brochure-No OhtiRalion 
THE INDIANA HOME STUDY INSTITUTE 

Dept. RE -9, P.O. Box 1189 
Panama City, Fla. 32402 
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MARKET 
CENTER 

MINIATURE CAPACITOR 
PACKAGE 

4000 mfd for $1.00 
High quality, metal cased completely sealed 
electrolytic capacitors made in USA for use 
in transistor auto radios, power supplies, 
communications equipment, "ham" gear and 
many other applications. 
SEND TODAY for this package of 3 units; 
totaling 4000 mfd rated 16 volts DC; each 
unit 11h" max dia by 2%" max hgt. 

SEND $1.00 CHECK OR MONEY ORDER 
for each package, postage prepaid to: 

LINDA SALES CORPORATION 
PO Box 68, Harrison, N.J. 

DIRECT FROM FACTORY 

G - LINE 
FOR UHF RECEPTION 

costs no more than coax, but al- 
most no loss (1 db,' 100 ft 400 to 
1200 mc). Needs no booster. 

150' kit $16.85, additional wire 
$3.00 100' mail orders ac- 
cepted prepaid or c.o.d. 

SURFACE CONDUCTION, INC. 
1501 Broadway, New York, N.Y. 10036 

T U C O SPECIALS T U C O 

2N2613 RCA, PNP low noise preamp 120 hFE 504 
2N3711/TI 419 -NPN 300 MC. Epoxy, New type 504 
FET, TI. SF2887, Field Effect Transistor 4.50 
2N705, Motorola. 350 MC, PNP 1.25 
2N11D0, Tungsol 100 volt, 15 amp, 90 watts 2.50 
1N1692. Rectifier, 1 amp, 100 PTV. .40 
25H10, Rectifier. Intn'l Rect., 25 amp, 100v 

with hardware and insulated 1.25 
Transistor Power Transformer, Harman - Gardon, 

from Citation A. 115 vac. 60cy. min., Sec. 
60 vac, C.T., 6vac, @ 1 amp 2.50 

1 watt Zeners, any voltage from 4 v. to 80 v. .75 
150 ma., Zeners, 6 volt to 200 volt, T.I. D150 .75 

TRANSISTORS UNLIMITED COMPANY 
462 Jericho Tpke., Mineola, L.I., N.Y. 11501 

WRITE FOR FREE CATALOG 

RE(CAI41O6, 
148 PAGES NEARLY 4,000 BARGAINS 

OPTICS SCIENCE MATH 

Completely new 1965 edition. New 
stems, categories Illustrations. 148 easy - 
to -read pages packed with nearly 4000 un- 
usual items. Dozens of electrical and elec- 
tromagnetic parts. accessories. Enormous 
selection of Astronomical Telescopes, 
Microscopes, Binoculars. Magnifiers. Mag- 
nets, Lenses, Prisms. Many war surplus 
items: for hobbyists, experimenters, 
workshop, factory. Write for catalog EH ". 

CLIP AND MAIL COUPON TODAY 
i EDMUND SCIENTIFIC CO., Barrington, N. J. 
I PLEASE SEND ME FREE CATALOG "ER'. 
I Name 
i Address 
t City 
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State 

GENERAL 
TV SERVICE ORDER BOOKS for use with your 
rubber stamp. Duplicate or triplicate. Low cost. 
Write for FREE 32 PAGE CATALOG and Special 
Rubber Stamp Offer. OELRICH PUBLICATIONS, 
6556 W. Higgins, Chicago, III. 60656. 

72 page Illustrated Government Surplus Radio, 
Gadgeteers Catalog 200. MESHNA, Nahant, 
Mass. 

MCGEE RADIO COMPANY. Big 1965 176 -page 
catalog sent free. America's best values hi -fi- 
amplifiers- speakers -electronic parts. 1901 Mc- 
Gee Street, Dept. RE, Kansas City, Mo. 64108. 

B' CATALOG 
World's "BEST BUYS' 
in GOV'T. SURPLUS elk Electronic Equipment 

FULL OF TOP QUALITY ITEMS - 
Transmitters, Receivers, Power Supplies, 
Inverters, Microphones, Filters, Meters, 

Cable, Keyers, Phones, Antennas, Chokes, 
Dynamotors, Blowers, Switches, Test Equip- 
ment, Headsets, Amplifiers, etc., etc. SEND 
250 (stamps or coin) for CATALOG and 
receive 500 CREDIT on your order. Ad- 
dress Dept. RE. 

FAIR RADIO SALES 
P.O. Box 1105 LIMA, OHIO 45802 

---> SUB CARRIER DETECTOR F- 
Add programs of commercial - 
free music thru your FM 
tuner. Detector, self -powered, 
plugs into multiplex output 
of tuner or easily wired into 
discriminator and permits re- 
ception of famous back- 
ground music programs now 

transmitted as hidden programs on the FM broad- 
cast band from coast to coast. Use with ANY 
FM tuner. 

WIRED UNIT $75.00 
KIT, with pretuned coils, 

no alignment necessary $49.50 
crystal -controlled receivers available 

MUSIC ASSOCIATED 
65 Glenwood Road 

Upper Montclair, New Jersey 
phone 744 -3387 area code 201 

Convert any television to sensitive Big- Screen 
Oscilloscope. Only minor changes required. No 
electronic experience necessary. Illustrated 
plans $2.00. RELCO -A25, Box 10563, Houston 18, 
Texas. 

KIT OF THE MONTH CLUB, Novel, new projects 
each month, Low Cost. Free information, 
LEADER ENTERPRISES, Box 44718 -KC, Los An- 
geles, California 90044 

SAFEGUARD PRIVACY! New instrument detects 
electronic "bugs ", wire- tapping and snooping 
devices. Free information. DEE EQUIPMENT, 
Box 7263 -E8, Houston 8, Texas. 

NEW -"The Third Science: Monotronics "; $1.00. 
MONOTRON PRESS, Box 3332, Laramie, Wyom- 
ing. 

Canadians 

GIANT SURPLUS BARGAIN PACKED CATALOGS. 
Electronics, Hi -FI, Shortwave, Amateur, Citizens 
Radio, Rush $1.00 (Refunded). ETCO, Box 741, 
Dept. R. Montreal, Canada. 

TRANSISTOR AND SEMICONDUCTOR SPECIAL- 
ISTS. Free catalogue contains reference data 
on over 300 types. J. & J. ELECTRONICS, Dept. 
RE, Box 1437, Winnipeg, Manitoba. 

WANTED 
QUICK CASH . for Electronic EQUIPMENT, 
COMPONENTS, unused TUBES. Send list now! 
BARRY, 512 Broadway, New York, N. Y. 10012, 
212 WALKER 5.7000. 

CASH, SONY TRANSISTOR TV's etc. swapped 
for G -R, H -P, L &N etc. equipment, special tubes, 
manuals, military electronics. ENGINEERING 
ASSOCIATES, 428 Patterson Road, Dayton, Ohio 
45419. 

Military surplus radios ARC -27 ARC -34 ARC -38 
ARC -39 ARC -44 ARC -52 ARC -55 ARC -73 ARC -84 
R- 220C /ARN -21 51X- 2/17L -7 RT -68 /GRC. Test 
sets with ARM, URM, UPM, SG prefixes, Top 
cash dollar paid. SLEP ELECTRONICS, Drawer 
178 Ellenton, Florida. 33532 

I NEED 16 thru 28 guage steel wire very thin 
plastic or enamel cover. H. G. ZUK, 1431 -6th, 
Madison, Illinios. 

SERVICES 
METERS -MULTIMETERS REPAIRED and cali- 
brated. BIGELOW ELECTRONICS, Box 71 -B, 
Bluffton, Ohio. 

TRANSISTORIZED products dealers catalog, $1. 
INTERMARKET, CPO 1717, Tokyo, Japan. 

PROFESSIONAL BUSINESS CARDS Embossed. 
$4.00 per M Postpaid. Samples free. LUMAR, 
Box 473, West Hartford, Conn. 06107. 

NAMEPLATES, Decals, Signs, Plaques, Tro- 
phies, Badges. Write R. E. SETON, New Haven 
15, Conn. 

METERS REPAIRED, VTVM, VOM. 90 Day War- 
ranty. TV TUNER SERVICE, Box 793 E, Twin 
Falls, Idaho. 

NEED MONEY? Borrow $100 -$1000 by mail. Con- 
fidential, repay in 24 months. Free loan applica- 
tion. BUDGET FINANCE CO., DEPT. OB -295, 
317 So. 20th, Omaha, Nebraska. 68102 

CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or serv- 
ices): 60¢ per word ... minimum 10 words. 
NON -COMMERCIAL RATE (for individuals who want to buy or sell personal items): 30¢ per 
word . . . no minimum. 
Payment must accompany all ads except those placed by accredited advertising agencies. 
10% discount on 12 consecutive insertions, if paid in advance. Misleading or objectionable 
ads not accepted. Copy for November issue must reach us before September 10th. 
WORD COUNT: Include name and address. Name of city (Des Moines) or of state (New York) 
counts as one word each. Zone or Zip Code numbers not counted. (We reserve the right to 
omit Zip Code if space does not permit.) Count each abbreviation, initial, single figure or 
group of figures or letters as a word. Symbols or groups such as 8x10, COD, AC, etc., count 
as one word. Hyphenated words count as two words. Minor over -wordage will be edited to 
match advance payment. 

RADIO -ELECTRONICS 
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AUDIO -- HI -FI 
Component quotations -tapes Mylar 1800' post- 
paid $1.59 each. BAYLA, Box 131RE Wantagh, 
N.Y. 

WRITE for highest discounts on components, 
recorders, tapes, from franchised distributors. 
Send for FREE monthly specials. CARSTON, 
1686 -R Second Ave. N.Y.C. 10028 

RENT STEREO TAPES -over 2,500 different -all 
major labels - free brochure. STEREO -PARTI, 
1616 Terrace Way, Santa Rosa, Calif. 

STEREO TAPES. Save up to 60% (no member- 
ship fees). We discount recorders, batteries, ac- 
cessories, and mail pre- recorded tape prepaid 
anywhere that United States rates prevail. Free 
60 page catalog. SAXITONE, 1776 Columbia 
Road NW., Washington, D.C. 20009 

TAPE recorders, Hi -Fi components, Sleep- learn- 
ing equipment, Tapes, Unusual values. Free 
catalog. DRESSNER, 1523 Jericho Turnpike, 
New Hyde Park 5, N.Y. 

HI -Fl COMPONENTS, Tape Recorders, at guaran- 
teed "WE will not be undersold" prices. 15 -day moneyback guarantee. Two -year waranty. NO 
Catalog. Quotations Free- HI- FIDELITY CENTER, 
1797 (R) 1st Ave., New York, N.Y. 10028 

TAPE RECORDER SALE. Brand new, latest mod- 
els, $10.00 above cost. ARKAY SALES, 1028 -E 
Commonwealth Ave., Boston, Mass. 02215. 

LOW LOW QUOTES, DYNA. A.R. GARRARD E.V. 
HI -FI, Roslyn, Pa. 19001 

GUARANTEED RADIO TUBES one -fourth list. 
GOODWIN RADIO, Rankin, Ill. 60960 

HI- FIDELITY COMPONENTS, Ham Marine and Communication equipment at considerable sav- ings. If you want to save money write us for our low prices on all your needs. AIREX RADIO 
CORP., 85 (RE) Cortlandt St., N.Y., N.Y. 10007 

for your convenience 

6 
over 

electronic 
parts 

distributors 
now sell 

Radio -Electronics 
in the United States 

and Canada 

SEPTEMBER, 1 9 6 5 

Compare these prices with all other prices for Brand New Tubes. 
The largest stock of obsolete tubes in the USA at the lowest prices- COMPARE 

BRAND NEW 
UNITED'S FIRST QUALITY 

T U B ES DISCOUNTS up to 
GUARANTEED ONE FULL YEAR! NOT USED! NO PULLS! WHY PAY MORE? 

80% OFF 

Type Price 
OOA /UV 

200 .2.50 
.2.75 

Type Price 

3D04 .1.35 
3066 ...92 
3076 .79 

0A2 90 3024 .1.59 
0A3 90 3E117 .1.42 
0A40 3EJ7 .1.42 
052 .80 3E85 .1.35 
083 .1.20 3F H5 .95 
0C3 85 3F55 .1.18 
OD3 75 3665 .1.55 
003 .2 75 3658 .1.27 
0Y4 .1 20 3GW5 .98 
0Z4 95 3HAS .1.49 
1A3 .1 95 31465 .1.23 
1AS .1 49 31158 .1.29 
1A8 .1 49 3Q4 . ,1.35 
1A7 .1 95 3Q5 . .2.00 IA85 75 354 . ...99 
1AD4 .1 75 3V4 . ...93 
1454 .1 30 431U6 ...89 
1AF4 .1 45 4AV6 . 

.2 20 411Á6 . ..85 
1AH4 .1 75 48C5 .90 
sAJS .1 05 48C8 .1.02 
IAU3 .1 25 48L8 .1.00 
IAX2 .1 10 41356 .1.48 
14Y2 98 4B817 .1.40 
1B3 97 4956 .1.35 
1B4P .2 00 4B1.18 .1.25 
ICS . .1 10 4826 .85 
ICS .1 25 4BZ7 .1.49 
1DSGP .1 25 4C86 ..87 
107 . .1 25 4CE5/ 
IONS 95 4C55 .89 
1ESOP .1 49 4C58 .59 
157 .1 50 4CYS .1.10 
1F4 .1 50 413E6 .1.01 
1F5 .1 50 40146 ...88 Ire .1 20 4076 .87 
163 97 4E87 .1.47 
104 .1 75 4EJ7 .1.47 
166 .1 50 4EM6 .1.19 
154 .1 50 4E58 .1.79 
1145 .1 19 4EW6 .1.01 
156 .1 25 44485 .1.59 
1J3 97 413MB .1.25 
1J5 .1 25 4658 .1.25 lie .1 25 4625 .91 
1143 .. 97 4026 .1.19 
1L4 85 4HA5 .1.85 
1L6 .2 60 4HC7 .1.39 ILA4 .1 95 46 M6 ..91 
1L116 .1 95 4H58 .1.18 
1L84 .2 49 4576 .1.24 
ILCS .1 95 4JC6 .1.35 
1 LC6 .1 95 41136 .1.35 
1LDS .1 95 SAMS .1.34 
1LE3 .1 95 SANS .1.50 
1 LOS .2 25 SAQS 52 
1LH4 .2 69 5554 .1.72 
1LN5 .2.25 SASS .1.72 
155 .1.85 5AT8 .1.35 
IP5 .2.25 SA U4 .1.25 
105 .1.95 531V8 .1.52 
154 ...80 5AW4 .1.00 
155 ..99 SAZ4 .2.15 
152A .1.19 588 . .2.09 
154 .1.49 SBC3 .89 
1SS ...99 513E8 .1.27 
1T4 99 5887 .1.25 
JTI .1 00 5B67 .1.45 
1U4 99 5858 .80 
1U5 97 5878 .1.25 
1V . .1 85 5BW8 .1.31 
1V2 79 5CG8 .1.25 
1X28 .1 10 SCL8 .1.30 
122 .3 25 SCM8 .1.47 
243 .3 25 SCQB .1.52 
2A5 .2 95 5CZ$ .1.70 
2A6 .3 75 513E8 .1.15 
247 .1 50 50.14 .1.00 
2AF4A .1 39 SEAR .1.21 
2AH2 .1 19 5E58 .2.21 
2A52 .1 19 5EU8 .1.29 
2AÚ2 95 SEWS .1.01 
2AV2 95 5FG7 .1.07 
283 . .2 70 5FV8 .1.21 
287 . .1 95 5068 .1.50 
28N4 98 5017 1.62 
2CY5 .1 15 511 M6 .1.00 
2021 75 50X6 .89 
2024 .1 95 5HC7 .1.49 
2EAS .1 45 5508 .1.69 
2E55 83 516 .1.00 
2ER5 .1.60 56E8 .1.90 
2FH5 .1.40 5T4 .1.50 
2FQ5 .1.95 578 .1.35 
2F55 .2.55 5U4 .74 
2FY5 .1.49 SUR .1.25 
20145 1.57 5V3 .1.59 
2GUS .1.69 5V4 .1.45 
2ßW5 .2.40 576 65 2565 98 5W4 .1.75 
2X2 . 60 5X4 ...99 
2X2A . 1 30 5X8 .. 84 
3A2 . .1 45 5Y3 .60 
343 . .1 29 574 .1.45 
3A4 . 74 523 .2.00 
345 . .1 25 5Z4 .2.00 
3A8GT .1 25 6A3 .2.75 
3AF4 .1 49 6A4 .2.20 
345.5 87 6A6 .1.75 
3AT2 .1 25 6A7 .3.1S 
3AÚ6 . 50 6A8GT .2.50 
3AV6 68 6A8M .2.50 
3AW3 .1 31 6A134 ..82 
382 .. .1 29 GABS .3.10 
357 .1 35 6A87 .2.10 
3BA6 . .90 
38C5 .. 89 38E6 .86 
3BN4 .1.18 
38N6 .1.35 
38U8 .1.27 
38Y6 .1.05 
3526 . 90 
3C86 85 
3CE5 89 
3CF6 . 98 
3C56 95 
3CY5 .1.18 
306 . .1.48 

- 1.55 

SACS .2.25 
BAC7 .1.75 
6A07 .3.25 
6ÁE5 .2.50 
BAF3 .1.10 
6AF4 .1.45 
6AF4A .1.35 
6AF6 .2.65 
6AF11 .1.95 
6ÁG5 .95 
6AG7 .1.75 
6AH4 .1.25 
6A H6 .1.55 
6AJS .2.25 

Type Price 

6ÁK5 
6AK6 
6ÁL3 
6ÁL5 
6ÁL7 
641.11 
6498 
6494 
6ANS 
6AN6 
6498 
6405 
64116 
6ÁQ7 
6408 
6445 
64116 
64118 
641311 
6455 
6456 
64S7 
64519 
64511 
6476 
6478 
6AÚ4 
SAUS 
6ÁU6 
6AU7 
6AÚ8 
6AN5 

.1.50 
94 

.1.00 
.1.95 
.1.65 
.1.25 .2.5 
.1.995 
.2.45 
.1.50 

.1.55 

.1.29 ...99 

. 1.60 

. 2.00 

.1.65 

.1.00 

.2.85 

. 1.45 

. 1.95 
.1.40 
.1.60 
...52 

54 
. 1.40 
.1.45 

6AV11 .1.52 
SAWS .1.35 
64X3 .1.05 
6AX4 -92 
6AX5 .1.15 
6AX7 .1.25 
6AX8 .1.34 
6AY3 . 1.05 
6AZ8 .2.18 
664 . .5.50 
685 . .4.00 
686 . .1.00 
6B7 . .2.75 
6B8 . .2.50 
6810 .1.35 
6BA3 .1.05 
68A6 .49 
6847 .2.15 
6BA8 .1.48 
6BA11 .1.45 
68C4 .2.10 
6BC5 62 
68C7 .1.47 
68C8 .1.55 
613134 .7.00 
68135 .1.20 
68136 .94 
613E3 .1.15 
68E6 84 
6BF5 .1.39 
68F6 72 
6BF8 .1.65 
6566 .2.50 
613146 .1.00 
6868 ...94 
6BJ6 .69 
613,17 .1.19 
61338 .1.35 
6864 .2.95 
6865 .1.42 
6867 .1.29 
6BL7 .1.50 
681.8 .1.52 
68M8 .1.10 
6894 .1.10 
6996 .74 
6898 .1.18 
6B55 ..83 
6BQ6/ 

6CU6 1.45 
61E937 .1.40 
68R8 .1.34 
6858 .1.42 
6BU8 .74 
6BV8 .1.19 
6BW8 .1.35 
68X7 .1.62 
6575 .1.65 
61376 98 
6678 .1.01 
6826 ..72 
6827 .1.45 
6828 .1.60 
6C4 . .54 
6C5M .1.60 
6C6 . .2.00 
6C8G .2.95 
6C10 .1.53 
6CA4 .77 
6CA5 .1.20 
6C47 .1.95 
6C65 .3.25 
6CB6 .55 
6CD6 .2.05 
6CG7 ...95 
6CG8 .86 
6CH8 .2.00 
6CK4 .1.00 
6CL6 .1.12 
6CL8 .94 
6CM6 .1.29 
6CM7 ..95 
6CMB .1.45 
6CN7 .92 
6CQ4 .1.25 
6CQ7 .1.80 
BCQ8 .1.15 
6CR6 ...91 
6CS6 . ..85 
6C57 . ..99 
6CU5 84 
6CU6 .1.45 
6CU8 .1.59 
6CW4 .1.69 
6CWS .1.39 
BCXB ..149 
oilers .....99 

Type 
6CY7 
6CZ5 
6CZ7 
604 . 
606 . 

6010 
6044 
6095 
6085 
6086 
6006 
6DC8 
60E4 
60E6 
60E6 
6006 
61388 
SONS 
SONS 
50N7 
6005 
6006 
6DR7 
61354 
61355 
6075 
6076 
6078 
60V4 
60W4 
SOWS 
60X8 
6DZ4 
SES . 

6EAS 
6E47 
6E48 
6E135 
6E138 
6E95 
6EH7 
SENS 
6EJ7 
GEMS 
6EM7 
6Eß7 
6ER5 
6E55 
6E77 
6E 
6EU7 
6EÚ8 
6EN5 
6EW6 
6EW6 
6E76 
6EX6 
6E25 
6E28 
6E47 
6FD7 
6FÁ 
6F5GT 
6F5M 
6F6ß 
6FGM 
6F7 . 

6F8 . 

6Fß5 
6Fß6 
6Fß7 
6Fß8 
6FH5 
6FJ5 
6FD7 
6FM7 
6Fß7 
6E55 
6FV6 
6FV6 
6FW5 
6FW8 
6FY5 
605 . 

6ß6G 
6Gí1 
6G B5 
6GCS 
6ßE5 
6G E7 
6G F5 
6ßF7 
6698 
6GJ5 
6ßJ7 
6GK5 
6ßK6 
6GC5 6695 
6GM6 
6Gß7 
6DR7 
6GT5 
6GVS 
6GVS 
6GW6 
6GW6 
60X6 
60X8 
6GVS 
6ßY8 
6GZ5 
6945 
6995 
69E5 
69E8 
6HG8 
6HJ8 
6985 
6HL8 
6958 
6976 
6H26 
6969 
614 
6.186 
6DC8 
6DE6 
6JE8 

Price Type 
.1.22 6J8 . .1.59 6.17 . .1.95 BJ7G .1.75 6.111 . .2.50 6J11 .1.59 BJN6 

.89 6.168 .1.68 .1.08 BJ88 .1.30 .1.99 8.156 .2.85 .1.01 BJTB .1.89 .1.29 8JV8 .1.49 .1.25 8328 .1.44 .1.03 6K6GT 
.97 .1.70 .1.29 .1.29 611707 .1.49 .95 BKBGT .1.25 .1.95 688M .2.75 
.88 6611 .1.49 .2.74 68138 .1.39 .1.3S 66T8 .1.23 .2.75 6KU8 .1.15 .1.50 61.58 .1.49 .1.29 61.50 .1.50 .1.69 6L6G .98 

.1.21 6L6GA .1.50 

...95 6L6GB .1.50 
.75 6L6GC .1.61 .1.35 6L6M ..3.30 .2.39 6L7M ..2.50 .1.39 61.7G ..1.75 .1.55 6911 .1.81 .1.19 695 ...3.10 .1.53 6N7G ..1.49 .1.95 6N7M .1.85 .1.55 6N7GT .1.75 .1.47 6P5 ..2.50 .1.19 6Q7GT .1.95 .1.75 6Q7M .2.00 .1.60 6011 ..1.29 .1.10 6147 ...1.75 

654 .. .89 
657 ..1.95 
65867- .1.50 
65A7GT 1.39 
65A7M 1.49 
651377 .2.35 
65C7 ..1.65 
6507 ..1.49 
65F5 .1.19 
65F5GT 1.20 
65F7 ..1.95 
6567 . 1.65 
65G7GT 1.45 
6SH7 .1.21 
65J7GT 1.49 
65J7M 1.49 
65K7GT 1.25 
65K7M 1.45 
65L76T 1.25 
65131767 .93 
656767 1.25 
65Q7M 1.45 
6587 ..1.42 
65U7 ..2.00 
65S7M 1.95 
6557GT 1.89 
6527 ..1.25 
6T4 ...1.15 
678 ...1.29 
BUS/ 

665 .1.95 
6U8GT.G3 

29 

1.10 
6V3 ...1.79 
6V4 . ..S9 
6V6GT . .79 
6V6M .2.39 
6W4 .92 
6W6GT 1.03 
6X4 ..60 
6X507 .75 
6X8A .1.30 
6Y6GA 

Price Type 

.1.70 8CX8 .1.60 .1.25 8E58 .1.50 .2.50 GEMS .1.19 .1.82 8E77 .1.60 
8FQ7 .95 Soil -1.31 
SONG .1.27 
RJVS .1.42 
8KA8 .1.55 
9AS . .1.40 
SAU7 .1.OS 
98137 .1.32 
9CL8 .1.10 
9EA8 .1 49 
Sue 99 
10AL11 1 69 
10505 1 45 
1OC8 -.1 49 
100E7 1 18 
100348 1 37 
1011617 .1 49 
10EM7 1 75 
10EW7 1 45 
10698 1 30 
10HF8 1 89 10978 1 21 
10JA8 1 35 
10JY8 1 49 
10KU8 1 15 

9S 
11CY7' 1 10 
11JE8 1 49 
11KV8 2 35 
1284 95 
1285 . 1 25 
1246 88 
1248 . 2 95 
12411 1 69 
12455 95 
12ÁC6 75 
124116 79 
124E6 79 
124E7 1 25 
124F3 . 95 
124E6 98 
12466 1 49 
124.36 94 
12ÁL5 71 
12418 2 45 
12AL11 1 82 
12ÁQ5 85 
12476 55 12477 1 05 
1241.16 69 
12AÚ7 90 
12ÁV5 1 50 
12ÁV6 59 
12ÁV7 1 25 
12ÁW6 1 30 124X3 1 03 124X4 75 
124316 91 124X7 96 
12473 1 05 12477 1 55 12427 1 00 
1284 . 1 05 
12546 84 
12807 1 90 
12606 72 
125E3 99 
1213E6 69 129E6 68 
12E197 91 
12E185 1 22 
12131.6 89 12896 1.48 
12896/ 

cÚ6 1.55 
128137 1.15 
12806/ 

CUS 1.55 
12BV7 1.32 
128WÁ 1.07 12877 1.20 12826 ..75 12527 ..95 
3205/ 

12cÚ5 .89 
12CÁ5 1.00 
12CN5 1.20 
12CR6 1.00 í2C56 
12C78 1.:13 
12CÚ6/ 

BQ6 1.65 
120X6 1.05 
1204 . 1.05 
12085 1.05 
I2DES .92 
12058 1.19 
120117 1.O$ 
1213138 2.20 
12006 1.85 
12007 1.29 
12057 1.40 
12075 1.15 
12077 1.10 
12078 1.40 
12DW7 1.19 
12078 3.20 
120W8 1.25 
12EC8 1.35 
12E46 ..99 
12026 ..98 
12E05 .98 12E66 1.03 
12E613 ..78 
12EL6 ..71 
12EL8 .95 
12EM6 1.14 
12626 .83 
12F5 . 1.60 
12F/1 . ..99 
12FÁ6 ..97 
12E86 .. 
12E96 .11 
12Fß8 1.19 
12FR8 1.48 
12FX5 ..96 

Price 

. 1.21 

.1.39 
.1..29 

. 1.93 

.1.10 

. 1.35 

.1.15 

.2.19 

. 1.60 

. 1.03 

. 1.25 

. 1.10 

. 1.52 
. 1.23 
.2.79 

. 1.39 

. 1.41 

.1.10 

.1.73 

.4.73 

.1.50 

. 1.72 

.1.95 

.2.19 

.3.95 

.3.25 ./.99 

. 1.25 

.1.10 

. 1.75 

.2.25 

. 1.39 

. 1.31 

.1.19 

. 1.33 

. 1.15 

. 1.59 

.3.49 
, 1.11 
. 2.50 
. 1.55 
. 1.69 
. 1.81 
.1.19 
. 1.59 
.1.19 
. 1.42 
.1.69 
.1.19 
.1.69 
, 1.37 
.1.55 
. 1.95 
. 1.21 
. 1.35 
. 1.89 
. 1.42 
. 1.49 
. 1.65 .I.85 
. 1.55 
. 1.21 

8 
.1.31 

8 

. 1.89 
. 1.16 

. 1.45 

. 1.69 

.2.79 

. 1.45 

. 1.69 

. 1.25 

. 1.19 

. 1.19 

. 1.21 

. 1.19 

. 2.95 
-1.76 
. 1.15 
. 2.99 
- 1.49 
. 1.35 

6J5GT .1.20 
6J7GT .1.49 

745 
746 'Al 
748 
7407 
7AF7 
7AG7 
7497 
74117 
784 
785 
786 
787 
758 
7C4 
7C5 
7C6 
7E5 
7E6 
7E7 
7E16 
7F7 
707 
7F8 
7H7 
7908 
717 
7117 
71.7 
7N7 
707 
787 
757 
7V7 
7W7 
7X6 
7X7 
7Y4 
777 
724 
BAUS 
BAW8 
8898 
89115 
8Cß7 
8CM7 
8CN7 

. 1.95 

.1.9S 

. I.8S 

.2.25 

.2.7S 

. 1.25 

.2.10 .2.85 

. 1.95 

.2.25 

.2.75 

. 1.25 

. 2.50 

.2.00 

. 1.15 
. 1.35 
.2.75 
. 2.00 
. 1.75 
.1.95 
.1.10 
.2.10 
. 1.65 
.3.10 
.1.65 
.1.29 
. 2.50 
. 3.00 
. 1.99 
.2.75 
. 1.85 
.2.25 
. 1.79 
. 1.81 
.2.45 
. 1.35 
.2.75 
.2.25 
. 1.79 
.2.15 
. 1.50 
. 1.50 
. 1.38 

95 
. 1.07 
.1.05 

SEND FOR COMPLETE PARTS CATALOG WITHOUT COST 

TERMS: Minimum order $5.00 exclusive of postage. Remit full price plus postage. No 
C.O.D. The above list does not reflect our entire stock as we have one of the largest 
selections of SPECIAL PURPOSE, BROADCAST & TV TUBES in the U.S. Write for quotation. 

UNITED RADIO CO. 

Type 
12FX8 
12GÁ6 
12GC6 
12G E5 
12GW6 
12X6 
12J5 
1218 
12176 
12.186 
12196 
12115 
1288G 
121189 
121.6 
121-8 
120707 
1207M 
1255 
125A7 
125A 707 
125C7M 
125F5GT 
125F5M 
125F7M 
125.1767 
125G7M 
125147 
12527M 
1256767 
12587M 
125L7GT 
125N7 
12567317 

125137 
12U7 
12V6 ....95 
í2W6 
12X4 
130E7 
13DR7 
13E97 
13F177 
13FM7 
13GF7 
13.110 
3444 
1445 
14A7 
144E7 
1486 
1468 
1405 
1407 
14E6 
14E7 
14F7 
í4F8 
í4F8 
14GT8 
1497 
14J7 
14N7 
í4Q7 
1447 
1457 
í4W7 
14X7 
1474 
15ÁF11 
15CWS 
15FY7 
15H56 
151118 
164E13 
16085 
16086 
16GYS 
174X3 
174X4 
17473 
1713E3 
1713E11 
17BQ6 
17553 
1705 . 

1709 . 

1704 . 

17044 
170E4 
170M4 
170Q6 170ßl 
17EW8 
17ßE5 
17015 
17GV5 
17GW6 
1793 
17HC8 
17186 
171196 
17JN6 
17.128 
171.6 . 

171.08 
17W6 
184$ 
18FW6 
18FX6 
18E76 
18006 
19 . 

1941.14 
19BQ6 
19C8 
19CL8 
19E48 
19CQ7 
19HV8 
19JN8 
1909 . 

Price 
.1.27 
. .91 
.1.15 
.1.46 
1.15 

..1.40 
-.1.21 ..1.21 
.1.97 
.2.30 
.1.43 

..1.19 
.1.50 
2.95 ....79 
1.39 
1.50 ..1.19 
1.60 
1.65 
1.95 
1.19 
1.59 
2.1S 
1.35 
1.39 

.1-.55 

1.39 
1.39 
1.45 
1.30 
,.59 
1.40 

.1.95 -95 

...89 
.59 

.1.12 

.1.29 
1.83 

.1.89 
1.15 

.1.79 

.1.95 
.1.45 
.1.35 .1.39 
1.6S 

.1.69 

.1.95 

.1.75 

.2.35 

.1.39 

.1.39 

.3.00 

.2.40 

.2.40 

.1.95 

.1.95 

.1.95 

.2.10 

.2.40 

.1.95 

.1.85 

.1.75 

. 1.75 
1.95 
1.02 
1.29 
1.25 
1.89 

.98 
1.23 
1.15 
1.90 
1.03 
1.05 

.98 
1.15 
1.75 
1.49 
1.15 
2.35 
1.95 
1.05 
1.10 
1.25 
1.19 
1.60 
1.75 
..99 
1.50 
1.75 
1.69 
1.49 

.93 
1.24 
1.95 
1.65 
1.70 
1.19 
1.45 
1.35 
1.15 
1.55 
..75 
..79 
..69 
.81 

1.00 
1.45 
2.35 
1.25 
1.25 
1.19 
1.99 
1.41 
1.20 
1.15 

Type 
1978 
21EX6 
21075 
21H55 
22893 
228W3 
220E4 
22.106 
2547 
25AC5 
25A 
25AV5 
25AX4 
2581(5 
258Q5 
2585 
25C5 
2SCAS 
25CD6 
2SCU6 
25056 
25E55 
25F5 
2516 
25W4 
2525 
2526 
27655 
32ETS 
32L7 
33077 
34005 
341105 
3545 
3585 
35C5 
35EH$ 
3518 
35W4 
3574 
3523 
3525 
50A5 
5065 
SOCS 
500C4 
50E95 
50E78 
5OHC6 
SOHCS 
SOLE 
50X6 
5ßH 
5016 
5077 
BOFX5 

1171.7 
11797 
117P7 
117Z3 
11726 
22 
Z46A 
27 

30D7 
31 
32 
33 
34 
35-51 
36 
37 

944 
i2/ 
43 
4523 
46 
47 
48 
49 
50 
53 
55 
56 
57 
58 
59 
73A 
75 
76 
78 
80 
81 
82 
83 
83V 
84/624 
89 
89Y 
3881 
417A 
6146 
6146W 
6336 
63364 
6550 
7258 
807 
809 
ECC83/ 
12A%7 

EL34/ 
6CA7 

EL84/ 
6805 
6V4 

0234/ 
SAR4 

655OMP 
K788 
KT88MP 

64 

. 

. 

K6 
. 

. 

. 

. 

' 

. 

. 

. 

- 

. 

. 

. 

. 

. 

. 

. 
. 

. 

. 

. 

. 

11.00 

Price 
. 1.25 

1.95 
I .49 
1.65 
1.15 
1.21 
1.15 
1.95 

. 3.25 
2.50 
1.19 
1.65 
1.05 
1.15 
1.45 

. 1.93 

. .66 
1.15 
2.10 
1.70 
2.10 

82 
1.29 

. ..75 
95 

. 1.70 

. 1.10 
1.49 
..89 

. 85 
2.45 
..95 

83 
2.30 
1.20 
..80 
..83 
..91 
.42 

1.80 
1.49 
.65 

2.35 
..99 
..84 
..64 
.87 

2.50 
..86 ..89 

95 
2.35 

86 
1.7S 
1.70 
..95 
3.40 
3.95 
3.95 
1.50 
2.75 
1.15 
1.35 
1.40 
1.50 
1.25 
1.50 
1.15 
1.15 
3.15 
1.50 
1.50 
1.10 
1.10 

95 
1.40 
1.98 
2.85 
3.25 

95 
3.00 
4.00 
3.50 
1.75 
3.50 
2.75 
1.25 
1.50 
1.50 
2.49 
1.25 
2.62 
1.50 
1.65 
1.25 
1.35 
1.49 
1.75 
3.00 
1.00 
.75 

1.85 
2.OS 
5.25 
2.50 
5.95 
4.75 
9.50 
3.25 
2.50 
1.00 
3.75 
..80 

. 1.85 

..55 
.1.50 
7.00 
4.95 

ABOVE PRICES 

SUBJECT TO CHANGE 
WITHOUT NOTICE 

ESTABLISHED 1920 SEND FOR 
BOX 1000R, Dept. RE -9 COMPLETE PARTS 
NEWARK, N.J. CATALOG 

THIS AD CANCELS ALL PREVIOUS QUOTATIONS BY MAIL OR ANY OTHER ADVERTISING MEDIUM 
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MARKET 
CENTER 

Rectifiers & 
750 Ma- Silicon Diodes 

Ply PIV 
50 5% 300 120 

100 7% 400 140 
200 100 500 180 

Full Leads, All tests, Guaranteed, 

Silicon Powe 
Amps 50 PIV 100 PIV 

Transistors 
"Epoxy" or "Top Hat" 
NV PIV 
600 210 900 40% 

700 250 1000 550 
800 320 1100 70% 

American made 

Diode Studs 
150 PIV 200 PIV 

3 8% 140 160 22% 

15 250 500 650 750 
18° 180 400 600 70% 

35 60 80 1.15 1.30 

Amps 300 PIV 400 PIV 500 PIV 600 PIV 
3 250 280 350 400 

15 90 1.30 1.40 1.65 
18° 85 1.25 1.35 1.60 
35 1.90 2.25 2.50 2.90 

'Press Fit Package for Alternators 
10 Watt Sil. Zoner Stud 6v -150v. 95% ea. 
1 Watt Zener diode, axial leads 6v -200v 500 ea. 

Sil. diode Stud, 1500 PIV, 300ma 500 ea. 
Sil. diode, 1500 PIV, 50ma, axial leads 350 ea. 
Hi- Voltage -Silicon epoxy diode, 21/2" x 3 /e" x t /z" 
Hoffman -3000 PIV -200ma $1.49 ea. 

Hoffman -6000 PIV -200ma $3.49 ea. 
Thermistor, bead, 900 or 1200 ohms, 600 °F, 2/$1.00 

20 Watt Germanium 
(internal & external heat sink) 

2N1038 280 2N1042 350 
2N1039 35% 2N1043 45f 
2N1040 45% 2N1044 600 
2N1041 600 2N1045 800 

Silicon Power Transistors, 85 w, 2N1724 $1.50 
Philco Sil., NPN, 2N2479, new 3 for $1.00 
HF Silicon, 2N702, 100 me 400; 2N703 -150 mc ..600 

Light Sensitive Resistor 

175 ohms -10 meg, 100 volts, 150mow $1.75 ea. 

Sil. diodes, 1N200 series, asst'd., new ....15 for $1.00 
Ger. diodes, glass, new, exceeds 1N34 . 15 for $1.00 

Nickel- Cadmium Battery, 9t /2 oz., 8 amp -hr. ... $1.95 

Varicap -Voltage Variable Capacitor 
I 47 pf at 4v., 4:1, new $1.25 ea. 

Silicon Controlled Rectifiers 
PRV 7 amp. 16 amp. PRY 7 amp. 16 amp. 

25 28 48 200 1.05 1.70 

50 48 70 300 1.60 2.20 

100 70 1.20 400 2.10 2.70 

150 80 1.50 500 2.80 3.30 
All Tests Stud Type 600 3.00 3.90 
Money back guarantee. $2.00 min. order. include postage. 
Catalog 25e. 

Electronic Components Co. 
Box 29026 Baton Rouge, La. 70821 

DIRECT FROM FACTORY 

VHF G - LINE 
FOR CATV 

costs no more than coax, but 
almost no loss (2/10 db /100 ft 
50 to 250 mc). Needs no ampli- 
fier up to 2 -4 miles. 
5000' kit $820.00, additional 
wire $8.20/100' mail orders ac- 
cepted prepaid or c.o.d. 

SURFACE CONDUCTION, INC. 
1501 Broadway, New York, N.Y. 10036 
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BUSINESS 
OPPORTUNITIES 

PIANO Tuning learned quickly at home. Tre- 
mendous field! Musical knowledge unnecessary. 
Information free. EMPIRE SCHOOL OF PIANO 
TUNING, Dept. RE Box 327, Shenandoah Sta- 
tion, Miami, Florida 33145. (Founded 1935.) 

New scientific transistor instrument detects 
buried coins, treasures. Will detect gold, silver, 
copper, iron, etc. $19.95 up. Free catalog. 
RELCO -A -25, Box 10563, Houston 18, Texas. 

CAPE KENNEDY, Spaceport, Down- range, Infor- 
mation. Employment, Housing etc., $1.00 REA, 
Box 334, Cape Canaveral, Florida 32920 

JUST STARTING IN TV SERVICE? Write for FREE 
32 PAGE CATALOG of Service Order books. 
invoices, job tickets, phone message books, 
statements and file systems. OELRICH PUBLI- 
CATIONS, 6556 W. Higgins, Chicago, III. 60656. 

1,000 Business Cards, "Raised Letters" $3.95 
postpaid. Samples. ROUTH RE12, 2633 Randle- 
man, Greensboro, N.C. 27406. 

ELECTRONICS 
METERS -Surplus, new, used, panel and porta- 
ble. Send for list. HANCHETT, Box 1898 River- 
side, Calif. 

TV CAMERAS, transmitters, converters, etc. 
Lowest factory prices. Catalog 100. VANGUARD, 
190 -48 -99th Ave., Hollis, N.Y. 11423. 

PROFESSIONAL ELECTRONICS PROJECTS - 
Organs. Timers. Computers, etc. -$1 up. Cata- 
log 250, refundable. PARKS, Box 25565, Seattle, 
Wash. 98125. 

CONVERT TO COLOR TV 

/nR1 

COLORDAPTOR -A simple 10- 
tube circuit and rotating color 
wheel converts any size B & W 
TV to receive compatible color. 

COLORDAPTOR - Easily at- 
tached to any TV set, does not 
affect normal operation, often 

aa do/ 
built from parts experimenters 
have on hand, BRILLIANT 
COLORI 

Complete booklet -gives theory of opera- 
$ 95 tion, all construction details, schematic, 

and sample color filters..__ _...__....._. 

Essential Parts Kit- 
Includes all special parts -coils. delay $1 9.95 
line, crystal, color filters. Add $1.00 
for sets over It ". 

COLORDAPTOR 179$ Santa Cruz. 
Menlo Park. Calif. 

ADVERTISING 
INDEX 

RADIO- ELECTRONICS does not assume 
responsibility for any errors which may 
appear in the index below. 

Allied Radio Corp. 52 -85 

Amperex Electronic Corp. Second Cover 
Amphenol Distributor Division (Borg Elec- 

tronics Corporation) 23 

Blonder -Tongue 79 

Brach Manufacturing Corp. (Div. of General 
Bronze Corp.) 95 

Brooks Radio & TV Corp. 97 

Capitol Radio Engineering Institute, The .. 18 -21 

Castle TV Toner Service, Inc. 6 

CLASSIFIED 108 -111 
Cleveland Institute of Electronics 1, 62 -65 
Conar (Div. of National Radio Institute) 13 

Cornell Electronics Co 106 
Datak Corporation, The 100 
DeVry Technical Institute 5 

Electronic Chemical Corp. 101 
Electronic Measurement Corp. (EMC) 88 

Euphonies Marketing 76 
Finney Co. 25 
Gernsback Library, Inc. 98 -99 
Hallmark Instruments 81 

Heald's Engineering College 101 
Heath Company 68 -69 
IBM Corporation 32 
International Crystal Mfg. Co., Inc. 70, 112 
Jensen Manufacturing Division (The Muter 

Company) Third Cover 
Jerrold Electronics Corporation (Distributor 

Sales Division) 89 
JFD Electronics Corp. 67 
Judson Research and Mfg. Co. 70 
Lafayette Radio Electronics 93 -94 
Mallory Distributor Products Company (Div 

of P. R. Mallory & Co., Inc.) 27 
Mercury Electronics Corporation 91 
National Radio Institute 8 -11, 81 

National Technical Schools 3 

Oxford Transducer Corporation 26 
Perma -Power Company 22 
Poly Paks 111 
Progressive "Edu- Kits" Inc. 92 
Quam -Nichols Co. 71 

Quietrole Co. 100 
RCA Electronic Components & Devices 

Citizens' Band 7 

Test Equipment 77 
Tubes Fourth Cover 

RCA Institutes, Inc. 28 -31 
Radio Shack 102 -105 
Rye Sound Corporation 90 
Sams & Co.. Inc., Howard W. 17, 78 
Sarkes Tarzian. Inc. (Tuner Service Div.) .... 16 
Scott, Inc., H. H. 24 
Sencore 57 
Sonotone Corp. (Electronic Applications Div ) 12 

Stancor Electronics (Essex Wire Corporation) 90 
Tarzian, Inc., Sarkes (Tuner Service Div.) 16 
Tech Press Publications 106 
United Radio Co. 109 
University, LTV (Div. of Ling- Temco- 

Vought. Inc.) 13 
Viking of Minneapolis, Inc. 80 
Warren Electronic Components 95 
Webster 88 
Weller Electric Co. 86 
Winegard Co. 14 -15 

MARKET CENTER 108 -111 
Colordaptor 
Edmund Scientific Corp. 
Electronic Components Co. 
Fair Radio Sales 
Linda Sales Corporation 
Music Associated 
Surface Conduction. Inc. 
Transistors Unlimited Company 

SCHOOL DIRECTORY 107 

American Institute of Engineering & Technology 
Coyne Electronics Institute 
Grantham School of Electronics 
Indiana Home Study Institute, The 
Milwaukee School of Engineering 
Northrop Institute of Technology 
Tri -State College 
Valparaiso Technical Institute 

RADIO -ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


BEFORE You Buy Receiving Tubes, Transistors, 
Diodes, Electronic Components & Accessories 

- send for Giant Free Zalytron Current Catalog, 
featuring all STANDARD BRAND TUBES all 
Brand New Premium Individually Boxed, One 
Year Guarantee -all at BIGGEST DISCOUNTS 
in America! We serve professional servicemen, 
hobbyists, experimenters, engineers, techni- 
cians. WHY PAY MORE? ZALYTRON TUBE 
CORP., 469R Jericho Turnpike, Mineola, N. Y. 
11502 

TRANSISTOR IGNITION! Coil, ballast 7.95 Free 
parts lists. TRANSFIRE Carlisle 20, Mass. 01741 

ANY TV BONDED TUBE $23.00. One year warr. 
(you keep the dud). Immediate delivery send 
check or money order. SAMSON KINESCOPES 
INC., 250 N. Goodman St., Roch. N.Y. 14607 

NEED RESISTORS? Factory fresh, NAME 
BRAND, 1/2 watt, 10% standard carbon resis- 
tors. Any regular value from 10 ohms to 2.2 
megohms, $.05 each! Postpaid. Any quantity as- 
sorted. Minimum order $1.00. TEPCO, Box 508, 
Tullahoma, Tenn. 

SCHEMATICS -$1. Radio, Television. Prompt. 
BROWN's, 605 Naomi, Philadelphia, Penna. 
19144. 

TUBES. "Oldies ", latest. Lists free. STEINMETZ, 
7519 Maplewood, Hammond, Indiana, 46324. 

RADIO & TV TUBES 330 each. One year guar- 
anteed. Plus many unusual electronic bargains. 
Free catalog. CORNELL, 4217 -E University, San 
Diego, California 92105 

BUILD DIGITAL CIRCUITS that add, substract, 
multiply, and divide using switches and diodes. 
Instructions. Any two functions $1. FERWALT, 
Box 27, Lewiston, Idaho 83501. 

COIN -COMBER metal detector. Sensitive silicon 
transistor circuit. $39.95 assembled. RACOM, 
Box 13469 -B, Orlando, Fla. 

TRANSFORMER BARGAINS! Free catalog. Write 
CALEMCO, Box 585, San Fernando, Calif. 

FREE Catalog. Electronic parts, tubes. Whole- 
sale. Thousands of items. Unbeatable prices. 
ARCTURUS ELECTRONICS RE, 502 -22 St., Union 
City, N. J. 07087 

FREE CATALOGUE transistorized wireless and 
wired modules, semiconductor kits, electronic 
components. JONATHAN NEIL ELECTRONIC 
SALES, 5 West Sunrise Highway, Freeport, N.Y. 

DIAGRAMS, servicing information: Radio, $1.00; 
Television, $2.00. SUPREME, 1760 Balsam, High- 
land Park, Illinois 60035 

CUSTOM DESIGN and Built Electronics Equip- 
ment BROWN -DAVIS ENTERPRISES RFD-4, Abi 
lene, Kansas 67410 

ED U ION/ 
INiTRUCTIEN 

LEARN ELECTRONIC ORGAN SERVICING. New 
home study course covering all makes elec- 
tronic organ including transistors. Experimental 
kits - schematics- trouble -shooting. Accredited 
NHSC -GI Approved. Write for free booklet. 
NILES BRYANT SCHOOL, 3631 Stockton Blvd., 
Dept. F, Sacramento 20, Calif. 

HIGHLY -effective home study review for FCC 
commercial phone exams. Free literature! 
COOK'S SCHOOL OF ELECTRONICS, Craig - 
mont, Idaho 83523. 

FCC LICENSE in 6 weeks. First Class Radio Tele- 
phone. Results Guaranteed. ELKINS RADIO 
SCHOOL, 2603E Inwood, Dallas, Tex. 

SLEEP LEARNING. Hypnotism! Tapes, records, 
books, equipment. Details, strange catalog 
FREE. RESEARCH ASSOCIATION, Box 24 -RD, 
Olympia, Wash. 

BROADCASTING, Communications Electronics 
taught quickly- resident classes; correspond- 
ence. Free details. Write: Dept. 4, GRANTHAM 
SCHOOLS, 1505 N. Western, Hollywood, Calif. 
90027 

FCC LICENSE training through tape recorded in- 
struction. Bob Johnson AUDIO -VISUAL LICENSE 
PREPARATION, 1201 Ninth, Manhattan Beach, 
Calif. 

ZIP 
stands for the Post Office Depart- 
ment's new Zoning Improvement 
Plan. When renewing your 
RADIO- ELECTRONICS sub- 
scription, or sending us a change 
of address, please let us know 
what your ZIP Code is. We'll add 
it to your address mailing plate 
...and you'll get speedier delivery 

service from 
the Post Office. 

By the way, 
when writing 

to us, address: 
RADIO - 

ELECTRONICS, 
154 West 14 St., 
New York, N. Y. 

10011 
11/ 

CLASSIFIED ADVERTISING ORDER FORM 
For complete data concerning classified advertising please refer to box elsewhere in 
Market Center section. 

1 2 3 

6 7 8 

11 12 13 

16 17 18 

21 22 23 

26 27 28 

31 32 33 

Í .30 Non -Commercial Ratel 
No. of Words l@ .60 Commercial Rate f $- 

Total Enclosed $ 
Payment must ac- 
company order un- 
less placed 
through accred - 

issue ited advertising 
agency 95 

Insert time(s) 

Starting with 

4 

9 

14 

19 

24 

29 

34 

5 

10 

15 

20 

25 

30 

35 

NAME 

ADDRESS 

CITY STATE 7IP 

SIGNATURF 
MAIL TO: RADIO- ELECTRONICS, CLASSIFIED AD 
DEPT., 154 WEST 14TH ST., NEW YORK, N.Y. 10011 

SEPTEMBER, 1965 

DOUBLE BONUS1 

SALE Il FREE 
WORTH OF 

Transistors 
Diodes P Rectifiers S FREE 
Knobs L 
Condensers POLY PAK 
Coils, etc. U OF YOUR 

Include 25 for handling S CHOICE 

I BOTH FREE WITH ANY $10 ORDER 

SILICON 
CONTROLLED 
RECTIFIERS 

O 

7 20 
PRV AMP AMP 
50 .75 .90 

01.o0 1.25 
..1.50 2.25 

250 0.1.95 2.25 
1.25 2.75 300 2.29 2.95 350 0 '2.95 3.51 0 400 0 3.25 3.50 

GOO 3. 3.95 800 3,44 0 4.35 

TESTEDRY DOLLAR POLY PAKS 
301SWITCHING TRANSISTORS, 1'05 esses Raytheensi 
10 -WATT ZENER STUD ANY Ao $l 
1 CONTROLLED SCR SWITCH. 

VOLTTranalGE 

tront. T10180CV .51 
3 40 -WATT TRANSISTORS OBVolts pop, stud. si LI "MICRO -T" TRANSISTOR, like TMT- 1613.non, 11 
4 -2N155 TRANSISTORS, or equals, TOS cases $1 
2 -800 MC, 2N709 NPN Silicon planar T046 .. $1 
3 2N711 300MW. 300 MC, PNP MESA, TO18 . .S1 

f1 1 40W. 2N1648 TRANS'TR NPN MESA....... $1 
2 25 -AMP SILICON RECTIFIERS, $1 
4 ZENER REFERENCES, 1N429, 6 -volt silicon .$1 
2 "TINY" 2N1613 2W, 10OMC,T046 case, npn $1 
2 500MC TRANS'TRS, 2N964 mesas, pnp, TO18 $1 

10 "PIN HEAD" TRANSISTORS, rf. +r. pop $1 0 4 2N43 OUTPUT TRANSISTORS, by GE. pnp, T05 1 

4 2N333 NPN SILICON transistors. by GE, TO5 f1 
8 2 -6Amp RECT's t.uls, silicon, 50 to 400V 51 

10 MICRO DIODE ZENER in'ld axial by Transttron$1 
4 4 -WATT PLANAR TRANS'TRS, 2N497, 2N49$ $1 
4 2N35 TRANSISTORS, non, by Sylvania; T022 .$1 

á6 "MICRO" TRANSISTORS, 2N1:11's, 1/16 ", rf $1 
4 CK721 TRANSISTORS, pnp, aluminum case ..$1 
to i000 MC -1N251 GERMANIUM DIODES .$1 
5 30MC TRANSISTORS, li, .$1 

Li 85 W. TRANSISTOR, sit +con 
ke 2N247m 

npn esa, 
Syl 

2N {2 {vania ...'SI ri 5 SUN BATTERIES T1) 1 I /2" sizes, use sensntve$l 
15 PNP SWITCHING TRANSISTORS, asstd.. .T05 $1 
10 NPN SWITCHING TRANSISTORS, 2N338. 440 51 
15 PNP TRANSISTORS, C'K722,2N35,107 $1 
15 NPN TRANSISTORS, 2N35, 170, 440, $1 
30 TRANSISTORS, rf,if,audio,no test,T05 $l 

7 
4 35 -W. TRANS'TRS, 2N1434, CBS. TO10, stud $1 
2 2N708 SILICON 400MC NPN PLANAR, T046 1 

10 POPULAR CK772 TRANSISTORS, pnp, no test $1 
L S 2N107 TRANS'TRS, by l e , pnp, p o p audio yak $1 

500 Nip 
Planar 

POWER 
TRANSISTOR VIII 

$149 (ACTUAL SIZE) 
Fairchild 

NP 
PN 3 12 30-120 !000 

PARTS BY THE POUND 
SOO -1000 pcs 

ONE 
POUND 
DISCS '1' 

TRANSISTORS 

100 for $298 
Power, Audio,RF, untested 

4 2N170 TRANSISTORS by GE., npn for geni rf Sl 
25 TOP HAT RECTIFIERS 790 Ma sil icon,50- 400V$1 
25 GERMANIUM d SILICON DIODES. no test 51 

1 85W SILICON PWR TRANSIR, ^pn, Ilke 2N1213 Si 
6 "TEXAS" 750 MA 400V RECTIFIERS, , leads $1 
3 TRANSITRON TRANS'TRS. 2N3.11. 42. 1W, npn $1 
4 200 MC, PNP MESA, TO18 TRANSISTORS,. $1 
$25 RELAY SURPRISE, sealed, tiny types $1 
3 INFRA -RED DETECTORS, with leads $1 
$25 SURPRISE PAK: transistors, rect, diodes, ete $1 
40 PRECISION RESISTORS, "2. 1, 2W; 1 ¶1 values $1 

leg 30 CORNING "LOW NOISE" resistors, asst. .$1 
60 TUBULAR CONDENSERS, to .5mí, to 1Kv, asst $1 
40 DISC CONDENSERS, 27mmf to .05m1 to 1KV fl 
60 TUBE SOCKETS, receptacles, plugs, audio, etc. $1 
30 POWER RESISTORS, 5 to 50W. to 24 Krshms.$1 
SO MICA CONDENSERS, to lmf, silvers too! $1 
10 VOLUME CONTROLS, to 1 mea, switch too! $1 
10° ELECTROLYTI CS, to 500mí, asst FP A tubulars$1 
50 RADIO d TV KNOBS, asstd. colora & styles .$1 
10 TRANSISTOR ELECTROLYTICS: lOmf to 600m41 
SO COILS d CHOKES, if, rf, ant, ose, & more 51 
35 TWO WATTERS, asst incl: A,B.,.5 ^n too! . $1 
75 HALF WAITERS, asst incl: A.B., 5 ni, too! . ,$1 
60 HI-0 RESISTORS, 1.'2, 1, 2W, 1 !'r & 5 ^' values $1 
10 PHONO PLUG d JACK SETS, tuners, amps . $ 1 

SO TERMINAL STRIPS,1 to 8 solder lug types f1 
30 "YELLOW" MYLAR CONDENSERS, asstd val f1 
60 CERAMIC CONDENSERS, di>cs, npo'.., to ,05 $1 
3- TRANSISTOR SUBMINIATURE AMPLIFIER $1 
4 TRANSISTOR TRANSFORMERS, asst, worth $25 $1 
1 FILAMENT TRANSFORMER, 117 to 6.3vet, 3A 1 

11 3 GEIGER COUNTER DETECTOR, tubes, assorted 31 

.1 
Ar XMAS BARGAIN CATALOG ON:,, PARTS " REC. YY TIFIERS TRANSISTOR-.Sr SCARS ZENERS 

TERMS: Senti Cheek, money ney orber. 
Add postage -ave. wt. per pa 1 
In. Rat, d net 30 days.' COD 23 

P.O. BOX 942R 
SO. LTNNFIELD, MASS. 

"PAK- KING" of the world 

Circle 138 un rCad(1's srrrice acrd 
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NEW 
FROM INTERNATIONAL 

MODEL 660 
CITIZENS RADIO TRANSCEIVER 

The International Model 660 . . . new in styling 
. . . new in advanced technical features, com- 
bines space -age colors and decor with greater 
operating convenience. 
Designed for base and mobile installations, the 
Model 660 provides instant push -to -talk operation 
on all 23 channels. Silicon transistors and tubes 
are combined in a new hybrid circuit for the 
highest degree of reliability. 
A transistor power supply operates from 6/12 or 
115 vac power sources. 
See the International Model 660 at your dealer 
today. It comes complete with crystals, dynamic 
microphone with coil cord. 

FCC Citizens Radio license required. All use must 
conform with Part 95, FCC Rules and Regulations. 

Distinctive New Panel Design 

New Hybrid Circuits 
New Zener Speech Limiter 
Frequency Synthesized Crystal Controlled 
23 Channel Operation 
Dual Conversion Receiver 
Illuminated Channel Selector Dial 

Ten Tubes 
Five Silicon Transistors 
Two Power Transistors 
Eleven Silicon Diodes 

Write Today For The Name Of Your Nearest 

International Dealer. 

INTERNATIONAL 
CRYSTAL MFG. CO. INC. 

18 NORTH LEE - OKLA. CITY, OKLA. 

Circle 148 on reader's service card 
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Jensen Model HS -2 Stereo Head- 

phones bring an exciting new dimen- 

sion to your favorite recordings. 
Unusually smooth full range undis- 

torted output set these headphones 

apart. Soft foam cushions provide 

feather weight comfort and preserve 

the undistorted bass response with- 

out pressure. Response is true, com- 

HAUE YOU 

HEARD 

JENSEN 

plete, distortion -free from below 20 

to 17,000 cycles! 

HS -2 Stereo Headphones may be 
connected to any stereo or mono 
system. A full 8 -foot input cable is 

conveniently located to the rear of 
the left phone. Of course, it carries 
the Jensen 5 year hi -fi guarantee. 
Suggested resale price $24.95. See 

your Jensen hi -fi dealer. 

JENSEN MANUFACTURING DIVISION /THE MUTER COMPANY touosvtaatps 6601 SOUTH LARAMIE AVENUE, CHICAGO, ILLINOIS 60638 

Canada: Radio Speakers of Canada, Ltd., Toronto Argentina: Ucoa Radio, S.A., Buenos Aires Mexico: Fapartel, S.A., Naucalpan, Mex. 

Circle 149 on reader's service card 
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RCA announces a zero defects program 

through... 

ersonal 

uality 

erformance 

RCA's effort to apply some of the concepts of missile -type 

reliability to the production of commercial receiving tubes 

You lose time and money whenever a tube fails. 
To minimize such losses, RCA has initiated still another quality control measure to guard 
against tube failure and keep profits in your pocket. 
It's our ZERO DEFECTS program, an attempt to eliminate as far as possible the factor of 
human error from commercial receiving tube production. 
RCA personnel engaged in the production of RCA receiving tubes have voluntarily signed a 

pledge of PERSONAL QUALITY PERFORMANCE...a pledge to strive for error -free perform- 
ance in every task they undertake in the making of RCA receiving tubes. 
Their pledge is one more assurance to you of tube reliability and greatest possible reduction 
in callbacks when you sell and install RCA receiving tubes. 

RCA Electronic Components and Devices, Harrison, N.J. 

The Most Trusted Name in Electronics 
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