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Prepare Now For The Higher Rewards 
The Electronics Age Offers You 

There is an immediate and grow- 
ing need for trained technicians 
in Industrial -Military Electron- 
ics, Radio -TV Servicing and 
Communications. Better than 
average jobs with high pay, in- 
teresting work, bright futures 
await you in the fast growing 
industry of the 1960's. Join thou- 
sands of NRI graduates now 
benefiting from career oppor- 
tunities in this Electronic Age. 

Training Equipment Included 
NRI "learn-by -prac- 
tice" training is the 
time- proved way to 
higher earnings and 
advancement. Except 
for FCC License 
course, all NRI 
courses include -at 

no extra cost- special training equip- 
ment to give shop and laboratory expe- 
rience in your own home. Makes NRI 
training come to life in an easy -to- grasp, 
interesting manner. Take the advice of 
job counselors, investigate Electronics if 
you are dissatisfied with your present 
job or pay, or you want to prepare for 
military service. 

Oldest and Largest School 
For nearly 50 years 
NRI has featured 
Electronics training 
at reasonable cost 
because it is the old- 
est, largest home - 
study school of its 
kind. Take the first 
step to a new career 
now. Mail postage -free card. Approved 
for veterans -Korean GI Bill. National 
Radio Institute, Washington 16, D. C. 

NEW Short Course 
MATH FOR ELECTRONICS 

From basic arithmetic review to 
graphs and electronic formulas . . 

in a "short course" package of five 
carefully prepared texts. You'll learn 
short cuts to speed up and simplify 
circuit calculations, other 
ways math can help you in . 
Electronics. Check and mail r 
postage -free card for more I 
information. °. 

Industrial ELECTRONICS 
The NRI course in Electronics - 
Principles, Practices, Mainte- 
nance prepares you for a career 
as an Electronic Technician in 
industry, business, government. 
the military. Computers, teleme- 
try, automation, missiles, rockets 
all employ the same basic Elec- 
tronic principles ... and that is 
what this NRI course stresses 
with illustrated lessons, special 
training equipment. 

Commercial FCC LICENSE 
You must have an FCC License 
if you want to operate or service 
transmitting equipment used in 
TV and Radio Broadcasting. 
aviation, marine, microwave, fac- 
simile or mobile communica- 
tions. Even a service Technician 
needs an FCC License today to 
work on C -Band Radio equip- 
ment. From Simple Circuits to 
Broadcast Operation, this new 
NRI course trains you quickly 
to take Government exams. 

TV -Radio COMMUNICATIONS 
In NRI's Communications course 
you get actual experience as NRI 
trains you for your choice of 
Communications fields. Commer- 
cial methods and techniques of 
Radio -TV Broadcasting; tele- 
type; facsimile; microwave; ra- 
dar; mobile and marine radio; 
navigation devices; multiplexing 
are some of the subjects covered. 
You work with special training 
equipment. 

Radio and TV SERVICING 
NRI's time- tested course in Serv- 
icing not only trains you to fix 
radios, TV sets, hi -fi. etc., but 
also shows you how to earn spare - 
time money starting soon after 
enrolling. Fast growth in num- 
ber of sets means money -making 
opportunities for you in your 
own spare -time or full -time busi- 
ness, or working for someone 
else. Special training equipment 
at no extra cost. Mail postcard. 
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Join The Thousands 

Who Trained For 

Advancement With NRI 
Thousands of NRI graduates throughout the U.S. and 
Canada are proof that it is practical and profitable to 
train at home for a career in Electronics. NRI graduates 
can be found in every field of Electronics: inspectors, 
maintenance men, lab technicians, testers, broadcast and 
mobile radio operators, TV and Radio service technicians; 
or in essential research and development posts with mili- 
tary and government agencies. Hundreds of letters re- 
ceived from NRI graduates tell us what they do and earn. 
Here are excerpts from some of them: 

"The Finest Job I Ever Had," Thomas 
Bilak, Jr.. Cayuga. N. Y., says of his posi- 
tion with G.E. Advanced Electronic Center. 
"Thanks to NRI. I have a job which I enjoy 
and pays well." 

"I Owe My Success to NRI" says Cecil E. 
Wallace, Dallas, Texas. He holds a First Class 
FCC License, is a Recording Engineer at 
station KRLD -TV. 

Marine Radio Operator is the job of E. P. 
Searcy, Jr., New Orleans, La. He has also 
worked as a TV Transmitter engineer. He 
says, "I can recommend NRI training very 
highly." 

From Factory Laborer to His Own Business 
%.ith sales of $158,000 in one year. That's the 
success William F. Kline of Cincinnati. Ohio. 
has had since taking NRI training. 

Cut Out and Mail 
Postage -Free Card 

NO STAMP NECESSARY NRI PAYS POSTAGE 

NATIONAL RADIO INSTITUTE 
WASHINGTON 16, D.C. 2FE 

Please send 64 -page Catalog on how to train 
at home for new careers in Electronics. I 
am interested in course checked below: 

INDUSTRIAL ELECTRONICS 
FCC LICENSE 
RADIO -TV SERVICING 
COMMUNICATIONS 
MATH FOR ELECTRONICS 

Name 

Address 

The Amazing 
Field of 

Electronics 

Age 

City Zone State 

ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL 
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Pick The Career 
You Want in 

The Wonderful 
Field of 

ELECTRONICS 

TRAIN AT HOME 
WITH THE LEADER 

WHERE YOU TRAIN IS AS IMPORTANT 
AS YOUR DECISION TO TRAIN 

That's why you should take a careful look at the courses 
and services offered by NRI- America's oldest and largest 
home -study Electronics Radio -TV training school -before 
you enroll anywhere. The interests and efforts of the care - 
fully selected NRI staff are devoted exclusively to home- 
study ... and have been for nearly half a century. That's 
why NRI has earned the confidence and respect of stu- 
dents, graduates and the Electronics Industry for con- 
stantly providing the best possible home -study training at 
the lowest possible cost. Read the brief descriptions of 
NRI courses given here. Then, for the complete story 
about Electronic opportunities and NRI training, mail the 
postage -free card. 

FIRST CLASS 
Permit No. 20 -R 

(Sec. 34.9, P. L. & R.) 

Washington, D. C. 

BUSINESS REPLY CARD 
No Postage Stamp Necessary if Moiled in the United States 

POSTAGE WILL BE PAID BY 

NATIONAL RADIO INSTITUTE 

Washington 16, D. C. 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


......... 
For window -size blow -ups 

6f this message, send 10¢ to 
Sprague to cover handling 
and mailing costs. 

uu NMI 

o 

1 

2 
3 
4 
5 

DON'T BE A "SCREWDRIVER MECHANIC." 
Every year, hundreds of "do -it- yourself -ers" damage or ruin their sets, pile 
up needless expense, and endanger their safety by trying to make their own TV 
repairs. Your TV is the most intricate piece of equipment you've ever owned- 
far more complicated than your car! If you're tempted to tinker with it, 
DON'T! Guesswork is much too costly. 

LEAVE YOUR TV REPAIRS TO A "PRO." 
Years of training and experience make the TV technician an expert. He has 
repaired hundreds - perhaps thousands -of TV sets. He spends countless 
hours and hundreds of dollars on manuals, keeping up -to- the -minute on new 
developments, circuits, trouble- shooting techniques. He is qualified in every 
way to diagnose TV trouble accurately -cure it quickly and safely. 

DON'T LOOK FOR SERVICE "BARGAINS." 
There aren't any! Cut -rate prices mean cut -rate methods and cut -rate parts 
in your TV set. And these lead to unsatisfactory set performance, probable 
damage, and additional costly repairs. The expert TV technician charges a 
fair price for honest service. He can't afford special deals and service "bar- 
gains" any more than you can! 

CALL YOUR TV EXPERT AT THE FIRST SIGN OF TROUBLE. 
Don't wait for your set to go completely dead. Failure of one TV part sets up 
a chain reaction -other parts are damaged and repair costs pile up. Early 
attention prevents this and also makes it easier -and less expensive -to find 
and cure the trouble. To keep your repair costs low, call your TV technician 
when trouble starts! 

TRUST YOUR INDEPENDENT TV TECHNICIAN. 
As a member of your community, he stakes his reputation on your continued 
satisfaction. His years of study and experience, his large investment in 
equipment, and the fact that he's in business for himself are your assurances of 
good work and honest prices. His first loyalty is to you -his customer. 

THIS MESSAGE WAS PREPARED BV SPRAGUE PRODUCTS COMPANY, 
DISTRIBUTORS' SUPPLY SUBSIDIARY OF SPRAGUE ELECTRIC COMPANY, NORTH ADAMS, MASSACHUSETTS FOR... 

YOUR NEIGHBORHOOD TV -RADIO TECHNICIAN 
ELECTRONICS WOR nu lIrl 'tenthly lo -/IH-Davis YuIIUIn¢ Company nt d:IJ South W:n,n enur. (nir:ntu `I littinn rate:: o 

ne 
year United State: and posealnn. 55.11: and IIn tn,tIranlnlut ruuntru. F.,.. 

all other fn.,lyn ruuntrle- :t..Inl ha,l t(hira;n.n ana at aAaltuonal lnallinq i 
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5....4...3a,.2.1 
IGNITION... 
LIFT - OFF! 

...and UNIVERSITY LOUDSPEAKERS were there, chosen for the Lt. Col. Glenn 

countdown because of their high reliability as well as their ability to reproduce 

sound with absolute intelligibility over extremely high ambient noise levels. 

Actually, University P.A. Loudspeakers may be found in virtually every major 
public address installation requiring optimum sound penetration, intelligi- 
bility and dependability -from Cape Canaveral (where they have been used 
in hazardous environments for all the astronaut and unmanned missile count- 
downs) and all the armed services for the most rugged military requirements 
... to manufacturing plants, stadiums, emergency vehicles, concert halls and 
schools. Prices? No higher than ordinary brands! 

Interested in high fidelity? Here, too, the quality of University products may be 

gauged by the knowledgeable professionals and discerning music lovers who 
own them -from concert violinist Mischa Elman, opera star Patrice Munsel, 

the U.S. Navy (they chose University to design a 

high fidelity system to serve as their laboratory 
standard test instrument for loudspeakers) ... to 
cab drivers and company presidents! 
May we serve you? To discover how, MAIL THIS COUPON 

FOR UNIVERSITY'S NEW "SOUND PLANNING GUIDES!" 

UNIVERSITY.. 
A Dtri.wn oJ L.npTnnes.4'w.A., rne. 

2 

UNIVERSITY LOUDSPEAKERS 
A Division of Ling -Temco -Vought, Inc. 
80 South Kensico Avenue 
White Plains, New York 

Please send me the new sound planning guide, or guides, checked 
below: 

Public Address Catalog 

Informal Guide to Component Stereo High Fidelity 

Technilog (64 -page P.A. manual) -price, $1.00 -free to archi- 
tects, contractors, engineers (include letterhead). 

Microphone Catalog 

S-6 

NAME 

OCCUPATION 

ADDRESS 

CITY ZONE STATE 

ELECTRONICS WORLD 
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THE INDUSTRY'S 

ONLY COMPLETE 

"LOOK- ALIKE" LINE 

OF BOTH NEEDLES 

AND CARTRIDGES! 

4 

150 Exact 

Replacement 

Cartridges 

300 Exact 

Replacement 

Needles 

Speeds your phono 
service ... assures consistent 

high quality and complete 
compatibility of needles and 

cartridges. Inventory and handling 
costs are cut to the bone. And the 

industry's greatest array of sales tools - cross- reference catalogs, wall charts, 
displays and merchandisers - is 

available to suit your requirements. 
Ask your E -V distributor, or send 

coupon for profitable details, today. 

gke.ZWeL 
ELECTRO- VOICE, INC., Dept. 627N 
Buchanan, Michigan 

Please send my free needle and cartridge catalogs 
plus name of nearest distributor. 

Name 

Address 

City State 
J 

... for the Record 
By W. A. STOCKLIN 

Editor 

THIS ISSUE 
AS YOU read this, the Annual Elec- 

tronic Parts Distributors Show is 
just getting underway at the Conrad 
Hilton Hotel in Chicago. Each year this 
industry -wide event has been growing 
in stature with new features added to 
make it a worthwhile occasion for 
everyone involved. 

As in past years, the Show Corpora- 
tion Committee has worked tirelessly to 
insure that those attending the Show 
derive maximum benefit from the event. 
Seminars, business sessions, and free 
time for conferences with manufactur- 
ers and their representatives are to be 
the order of the day. 

And in keeping with our annual tra- 
dition at Parts Show time, we are again 
bringing you a Special Features Issue 
which this year includes outstanding 
articles on test equipment of all types 
for a variety of applications in industry, 
the laboratory, and the shop. 

To bring you up to date on the new- 
est and best of the test equipment avail- 
able to professionals we have assembled 
10 outstanding features designed to pro- 
vide the broadest coverage of test equip- 
ment that space permits. This issue has 
been in the works for over four months 
and represents a wide variety of ma- 
terial of interest to every technician. 

We have included in this issue a gate- 
fold carrying some 48 Lissajous patterns 
all of which can be put to immediate 
practical use by the technician. In con- 
junction with this chart, we are running 
a four -page directory of oscilloscopes 
which presents complete electrical and 
mechanical specifications on a wide 
range of commercially available instru- 
ments. 

In another section of this issue we 
have presented what we believe to be 
the most complete and extensive tabu- 
lation of test equipment available in kit 
form ever compiled. Over 200 models of 
standard and specialized test gear have 
been included, along with pertinent 
specifications and prices, for personal 
as well as professional applications. 

And for those interested in industrial 
electronics, nuclear radiation gages - 
one of the new workhorses of industry - are discussed in considerable detail 
as to their types and applications in 
this month's lead article. Another de- 
vice, whose applications range from 
use in premature infants' wards in hos- 
pitals to the space helmets of astronauts 
-is covered in the article on oxygen 
analyzers. 

Nor have we forgotten the radio and 
TV service technician. For while there 
will always be a very small number of 

technicians who seem to get by with 
the "spit- and - touch" servicing tech- 
niques of yesteryear, the enlightened 
and progressive technician is aware that 
something better is needed if he is to 
handle his job expeditiously and in a 
professional manner. 

For these men, John Frye has pre- 
pared a three -in -one article on basic 
test equipment which all of our readers 
should find helpful. In a carefully 
thought -out presentation, Mr. Frye has 
outlined the test equipment needed by 
all types of service organizations -from 
the one -man shop to elaborate setups 
involving the servicing of everything 
from TV sets to two -way radio gear and 
industrial controls. 

And, speaking of two -way radio, 
General Electric's "Tex" Smiley has 
written a comprehensive analysis of the 
test equipment needs of the communi- 
cations technician. Based on his experi- 
ence as national service manager for 
G -E's Communication Products Dept., 
the article offers a lot of down -to -earth 
advice for both beginning and experi- 
enced technicians in this field. We think 
you will find his ideas worthwhile and 
helpful. 

Another subject of importance to 
technicians is that of automation and 
its effect on the future of their profes- 
sion. The article "Automated Testing: 
Men & Machines" takes a long, hard 
look at the future both from the stand- 
point of the growth of automation and 
that of the men who will command, 
service, and oversee the machines. 

In addition to these special articles 
and features for practicing technicians, 
readers will find an interesting and 
varied selection of informational ar- 
ticles on a number of other subjects. 
For example, those interested in the 
employment potential for the qualified 
technician in the computer industry will 
want to read the article "Technicians 
in the Computer Industry" by IBM's 
Director of Personnel. Audiophiles will 
be interested in Edgar Villchur's study 
of "Distortion in Loudspeakers" and his 
analysis of the causes of distortion as 
well as its magnitude. 

In this issue we have tried to bring 
you the best articles by the best authors 
we could find to help you with your 
professional test equipment problems 
and other matters of vital interest to 
your career. We hope we have suc- 
ceeded. 

We also hope to see many of you at 
the 1962 Electronic Parts Distributors 
Show in Chicago - one of the major 
events on our industry's calendar. 

ELECTRONICS WORLD 
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What Does F.C.C. Mean To You? 
What is the F. C. C.? 

F. C. C. stands for Federal Communications 
Commission. This is an agency of the Federal 
Government, created by Congress to regulate 
all wire and radio communication and radio and 
television broadcasting in the United States. 

What is an F. C. C. Operator License? 
The F. C. C. requires that only qualified per- 

sons be allowed to install, maintain, and operate 
electronic communications equipment, including 
radio and television broadcast transmitters. To 
determine who is qualified to take on such re- 
sponsibility, the F. C. C. gives technical exami- 
nations. Operator licenses are awarded to those 
who pass these examinations. There are different 
types and classes of operator licenses, based on 
the type and difficulty of the examination passed. 

What are the Different Types 
of Operator Licenses? 

The F. C. C. grants three different types (or 
groups) of operator licenses- commercial radio - 
telePHONE, commercial radioteleGRAPH, and 
amateur. 

COMMERCIAL RADIOTELEPHONE oper- 
ator licenses are those required of technicians 
and engineers responsible for the proper opera- 
tion of electronic equipment involved in the 
transmission of voice, music. or pictures. For example, a person who installs or maintains two - 
way mobile radio systems or radio and television broadcast equipment must hold a radiotele- 
PHONE license. (A knowledge of Morse code is 
NOT required to obtain such a license.) 

COMMERCIAL RADIOTELEGRAPH opera- 
tor licenses are those required of the operators 
and maintenance men working with communica- 
tions equipment which involves the use of Morse 
code. For example, a radio operator on board a merchant ship must hold a radioteleGRAPH 
license. (The ability to send and receive Morse 
is required to obtain such a license.) 

AMATEUR operator licenses are those re- quired of radio "hams " - people who are radio 
hobbyists and experimenters. (A knowledge of 
Morse code is necessary to be a "ham ".) 

What are the Different Classes of 
RadiotelePHONE licenses? 

Each type (or group) of license is divided into 
different classes. There are three classes of radio - 
telephone licenses, as follows: 

(1) Third Class Radiotelephone License. No 
previous license or on- the -job experience is re- 
quired to qualify for the examination for this 
license. The examination consists of F.C.C. Ele- ments 1 and II covering radio laws, F.C.C. 
regulations, and basic operating practices. 

(2) Second Class Radiotelephone License. No 
on- the -job experience is required for this exami- nation. However, the applicant must have 
already passed examination Elements I and II. 
The second class radiotelephone examination 
consists of F. C. C. Element Ill. It is mostly 
technical and covers basic radiotelephone theory (including electrical calculations), vacuum tubes, 
transistors, amplifiers, oscillators, power supplies. 
amplitude modulation, frequency modulation, 
measuring instruments, transmitters, receivers, 
antennas and transmission lines. etc. 

(3) First Class Radiotelephone License. No 
on- the -job experience is required to qualify for 
this examination. However, the applicant must 
have already passed examination Elements I, II, 
and III. (If the applicant wishes, he may take 
all four elements at the same sitting, but this is 

not the general practice.) The first class radio- 
telephone examination consists of F. C. C. Ele- ment IV. It is mostly technical covering ad- vanced radiotelephone theory and basic tele- 
vision theory. This examination coven generally 
the seine subject matter as the second class ex- 
amination, but the questions are more difficult 
and involve more mathematics. 

Which License Qualifies for Which Jobs? 
The THIRD CLASS radiotelephone license is 

of value primarily in that it qualifies you to take the second class examination. The scope of 
authority covered by a third class license is 
extremely limited. 

The SECOND CLASS radiotelephone license 
qualifies you to install, maintain, and operate 
most all radiotelephone equipment except com- 
mercial broadcast station equipment. 

The FIRST CLASS radiotelephone license 
qualifies you to install, maintain, and operate 
every type of radiotelephone equipment (except 
amateur, of course) including all radio and tele- 
vision stations in the United States, and in its 
Territories and Possessions. This is the highest 
class of radiotelephone license available. 

How Long Does it Take to Prepare 
for F. C. C. Exams? 

The time required to prepare for FCC exami- 
nations naturally varies with the individual, de- 
pending on his background and aptitude. Grant- 
ham training prepares the student to pass FCC 
exams in a minimum of time. 

In the Grantham correspondence course, the 
average beginner should prepare for his second 
class radiotelephone license after from 300 to 
3.50 hours of study. This same student should 
then prepare for his first class license in approxi- 
mately 75 additional hours of study. 

In the Grantham resident course, the time 
normally required to complete the course and 
get your license is as follows: 

In the SI thus F DAY course, you should get 
your first class radiotelephone license at the end 
of the 12th week of classes. 

In the M -W -F EVENING course, you should 
get your first class radiotelephone license at the 
end of the 20th week of classes. 

In the Tu -Th EVENING course, you should 
get your first class radiotelephone license at the 
end of the 30th week of classes. 

The Grantham course is designed specifically 
to prepare you to pass FCC examinations. All 
the instruction is presented with the FCC exami- 
nations in mind. In every lesson test and pre- 

examination you are given constant practice in 
answering FCC -type questions. 

Why Choose Grantham Training? 
The Grantham Communications Electronics 

Course is planned primarily to lead to an F.C.C. 
license, but it does this by TEACHING elec- 
tronics. This course can prepare you quickly to 
pass F. C. C. examinations because it presents the necessary principles of electronics in a 
simple "easy to grasp' manner. Each new idea 
is tied in with familiar ideas. Each new principle 
is presented first in simple, everyday language. 
Then after you understand the "what and why" 
of a certain principle, you are taught the tech- 
nical language associated with that principle. 
You learn more electronics in less time, because 
we make the subject easy and interesting. 

Is the Grantham Course a "Memory Course "? 
No doubt you've heard rumors about "mem- 

ory courses" or "cram courses" offering "all the 
exact FCC questions ". Ask anyone who has an FCC license if the necessary material can be memorized. Even if you had the exact exam 
questions and answers, it would be much more 
difficult to memorize this "meaningless" mate- 
rial than to learn to understand the subject. 
Choose the school that teaches you to thoroughly 
understand - choose Grantham School of Elec- 
tronics. 

Is the Grantham Course Merely a 
"Coaching Service "? 

Some schools and individuals offer a "coach- 
ing service" in FCC license preparation. The 
weakness of the "coaching service".method is 
that it presumes the student already has a know- 
ledge of technical radio and approaches the 
subject on a "question and answer" basis. On 
the other hand, the Grantham course "begins at 
the beginning" and progresses in logical order 
from one point to another. Every subject is 
covered simply and in detail. The emphasis is on 
making the subject easy to understand. With 
each lesson, you receive an FCC -type test so you 
can discover daily just which points you do not 
understand and clear them up as you go along. 

Advanced Resident Training 
The Grantham F.C.C. License Course is Sec- 

tion I of our Electronics Series. Successful com- 
pletion of this course is a prerequisite for 
enrollment in Section II which deals with more 
advanced material. However. it is not necessary 
for the student to take Section II unless he 
wishes to advance beyond the level of a first 
class F.C.C. License. 

Accredited by the National Home Study Council 
What NHSC Membership Means: 

Over the years, people have come to respect membership in the 
National Horse Study Council as a hallmark of quality. No school can 
he a member of the Council unless it has met the rigid standards set 
up by the Council's Accrediting Commission. This means that all 
schools, such as Grantham Schools, Inc., which display the seal of the 
National Home Study Council have demonstrated their integrity and 
adherence to high ethical standards. It means that they offer quality 
instruction at reasonable tuition rates. It means that these schools 
believe in, and are specialists in, the home study method of instruction. 

For further details concerning F.C.C. licenses and our training, send for our FREE booklet, 
"Grantham Training ". Clip the coupon below and mail it to the School nearest you. 

Get your First Class Commercial F. C. C. License 
by training at 

GRANTHAM 
SCHOOL OF ELECTRONICS 

Quickly 

1505 N. Western Ave. 
Los Angeles 27, Calif. 

(Phone HO 77727) 

408 Marion Street 
Seattle 4, Wash. 

3123 Gillham Road 
Kansas City 9, Mo. 

(Phone: MA 27227) )Phone: JE 1-6320, 

821 - 19th Street. N.W. 
Washington 6, D.C. 

(Phone: ST 33614) 

MAIL COUPON NOW -NO SALESMAN WILL CALL - 
June, 1962 

MAIL TO SCHOOL NEAREST YOU 

L. 

Wad envelope or poste on polla& cord) 

To: GRANTHAM SCHOOL OF ELECTRONICS 
1505 N. Western 408 Marion 3123 Gillham Rd. 821.19th, NW 

Los Angeles Seattle Kansas City Washington 

Please send me your free booklet telling how I can get my corn. 
merciol F.C.C. license quickly. I understand there is no obligation 
and no salesman will call, 

26 -G 

Name Age 

Address 

City State 
I am interested in Home Study, Resident Classes 
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'.PRODUCT: 

NEWS 
AEROVOX 

t.:; 

FROM 

CERAMIC 

CAPACITORS 
provide the complete line of 
proven top -quality types for 
your industrial requirements 

Temperature Compensating Tubular Ca. 
pacitors designed for close tolerances. 
Popular values in accordance with 
latest revisions of MIL -C -20 and EIA 
RS -198. 

Transistor Disks for all applications 
where size is a factor, such as transis. 
torized radios and industrial applica- 
tions with critical space requirements. 

It_.Hi -Q Disk Capacitors - small sizes with 
high capacity. Meet requirements of 
MIL- C- 11015A and EIA RS.198. Ideal 
for miniaturization and printed circuit 
applications. 

Feed -Thru Capacitors -dependable units 
even under severe mechanical vibra. 
Lions as in aircraft, missiles and auto- 
motive requirements. 

Disk Stand -Off Capacitors for industrial 
applications with critical space require- 
ments. Eyelet Feed -Thru Capacitors 
featuring a unique design for high fre- 
quency bypass. 

StandOff Capacitors with screw fixture 
for mounting to chassis or common 
ground. Etcellent for by- passing rf in 
high frequencies. 

Ni -Q Plate Assemblies- rugged combi- 
nations of resistor -capacitor networks 
in all sizes and values. 

Cerafile ultra -small ceramic capacitors 
for airborne transistorized circuit ap- 
plications, and other critical require- 
ments. Meet or surpass requirements 
of MIL -C- 110158. 

Cerolw rolled ceramic capacitors in 
small sizes with superior electrical 
characteristics. Meet or exceed require- 
ments of MIL -C- 110158. 

Hi Voltage Cartwheels -provide depend- 
able service while withstanding high 
voltage. Universal type for filter and 
bypass applications. 

Heavy Duty Feed -Thru Capacitors- ex- 
cellent for applications where extreme- 
ly severe operating conditions exist. 
Completely encased in metal bushing 
with phenolic seal. 

Ask your Aerovox Industrial 
Distributor for a copy of Aero. 
vox Industrial Catalog IOC 561. 

AEROVOX CORPORATION 
OÌllr,sulos 0191010u sew BEDFORD. MASS. 

Technical Leadership - Manufacturing Excellence 
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COMING 
NEXT MONTH 

Special Feature: 

CRYOGENICS 
Electronics 
at Ultra -Low Temperatures 

I:Itlriuits 111II 

When electronic devices work at near absolute -zero temperatures, fantastically high 
currents flow and, once started, they continue perpetually even after power is 
removed. Even Ohm's law has to be changed to take into account some of the 
strange effects. Today, masers operating at these ultra -low temperatures are giving 
us a supersensitive ear for communications via satellites. Tomorrow, cryogenics 
will make possible shoe -box -sized computers able to do the work of today's giants, 
frictionless motors, and zero -loss power transmission links. 

MARINE RADIO SERVICE INSTRUMENTS 
You don't have to spend thousands of 
dollars on test equipment in order to 
get into marine radio work. The author, 
who has years of experience behind him, 
offers a sensible appraisal of the equip- 
ment needed to do a professional job 
in this area. 

TRANSISTORIZED CB EQUIPMENT 

A boon to the mobile CB operator -now 
several companies are offering com- 
pletely transistorized Citizens Band 
equipment. This new gear delivers sev- 
eral watts of r.f. output and operates 
close to the maximum legal power rat- 
ings. Here is a rundown on some of the 
equipment now on the market. 

ELECTROMETERS 

When the impedance of conventional 
u.t.v.rn.'s is too low for certain measure- 
ments in industrial electronics, electrom- 
eters are taking over such jobs as meas- 
uring the output voltage of quartz 

crystals, the contact potential of dissim- 
ilar metals, static charges on plastics, 
and other critical parameters. Here's 
how they do it. 

THE PHOTOGRAPHIC OSCILLOGRAPH 

Details and applications of an important 
industrial instrument that can record 50 
or more channels of data and produce 
an almost instantaneous and permanent 
record of the results. 

ANODE- FOLLOWER STEREO PREAMP 

Those of you who have been looking for 
a high- quality, low -distortion preamp 
will want to build this unit. It offers 
feedback volume controls and tone con- 
trols for flexibility and outstanding per- 
formance. 

All these and many more interesting and 
informative articles will be yours in the 
July issue of ELECTRONICS WORLD 
... on sale 

June 21st 

William Ziff 
President 

ZIFF -DAVIS PUBLISHING COMPANY 
William B. Ziff 

Chairman of the Board (1946-1953) 
M. T. Birmingham, Jr. 

Vice /'resident and Treasurer 

Robert P. Breeding 
Circulation Director 

W. Bradford Briggs 
Executive Vice President 

Hershel B. Sarbin 
Vice President and General .lhrna .v 

,SIB e 

t'ABC: 

Member 
Audit Bureau of 

Circulations 

Charles Housman 
Financial Vice President 

e 1111X11 !'I UF.LrI'1' ieylA4 
Net Paid Circulation 229,531 

Radio & TV News Radio News Radio- Electronic Engineering Trademarks Reg. U.S. Pet. Off. 
Copyright a 1962 by xittDavls Publishing Company. All rights reserved. 

SUBSCRIPTION SERVICEI All subscription correspondence should be addressed to Electronics World. Cir- 
culation Department. 434 South Wabash Avenue. Chicago o. Illinois. Please allow at least six weeks for 
chango of address. Include your old address. as well as new -enclosing if possible an address label from 

e recent issue. 
EDITORIAL CONTRIBUTIONS must be accompanied by return postage and will be handled with reasonable 

a1 eter publisher assumes no responsibility for return or safety of art work. photographs. or 
manuscripts. 
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The only electronics home study program that guarantees*... 

A Commercial FCC License 
...Or Your Money Back! 

No other electronics home study program 
can equal that offered by Cleveland Insti- 
tute. And that's why we make this ex- 
clusive guarantee: 
*Completion of our Master Course pre- 
pares you for a First -Class Commercial 
Radio Telephone License with a Radar 
Endorsement. If you fail the FCC exam- 
ination for this license after successfully 
completing the Master Course, you will 
receive a full refund of all tuition pay- 
ments. This guarantee is valid for the en- 
tire duration of your enrollment period. 

This Course Is Designed Specifically 
For Men With Previous Electronics 
Training or Experience and Provides... 

Advanced electronic theory and math. 
(You will receive a special 10" Elec- 
tronic Slide Rule and complete in- 
structions). 
Special training in the practical ap- 
plication of electronics skill in such 
advanced fields as Computers . . . 

Servo - Mechanisms . . . Magnetic 
Amplifiers . AC Circuit Analysis 
... Pulse Circuitry ... Color TV .. . 

Radar ... Advanced Measuring Tech- 
niques ... Industrial Electronics .. . 

Instrumentation ... Automation .. . 

Radio Telemetry ... Semiconductors. 

Get This Handy Pocket 

Electronics Data Guide Free .. . 

Conversion factors, formulas, 
tables and color codes at your 
fingertips. Yours without obli- 
gation, simply for responding 
NOW to this opportunity to 
improve your future. 
Send This Coupon Today 

Cleveland 
Institute 
of Electronics ' 
1776 E.17 St.., Desk RN -66, Cleveland 14,0. 

Accredited by the Accrediting Commission 
of the National Home Study Council 
(An Accrediting Commission Approved by 
the U. S. Office of Education). 

June, 1962 

Three Free Booklets Tell How CIE Training 

Opens The Door To Unlimited Opportunities 

More Reasons How CIE Will Help You Get 

Ahead in Electronics 
Job Service ... every month, for three years, CIE 
will supply you with a listing of hundreds of job 
opportunities. High paying, interesting jobs ... with 
top companies throughout the world. See how CIE 
training opens a whole new world in electronics 
opportunity. 
Electron Bulletin . .. every month, every student 
receives a free copy of this informative bulletin. 
Keeps you up to date on what's going on in electronics. 

Xi I want to know more about your electronics home 
study training program. Please send me your free r, 

Et 
booklets described above plus your handy pocket 

,p 
Et Electronics Data Guide. I understand there is no 
Et 

r 
obligation. I have had training or expegience in 

Xi electronics as indicated. 

r Mail Coupon To 

Cleveland Institute of Electronics 
1776 E. 17th St., Desk RN- 66,Cleveland 14, Ohio 

Military Amateur Radio 
Radio -TV Servicing Broadcasting 
Manufacturing Home Experimenting 
Communications Other 

I'm now working in 

I want to know about the following area of electronics 

(plea.. prtat) 
Name Age 

Address 
City Zone State. 

RN-lili 
J L 
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Mag Wei 
bend an i 
fora 

ment 

There's much to be said for the slim, in- 
conspicuous, yet professional appearance 

of the "MAGGIE- MOBILES ". Still more for 

their clean, crisp signal and unbelievably 
low noise level. 

But the real point of this message is a hidden virtue 
you can't see or hear. It's called, "11 -7 stainless 
steel ", one of the most resilient alloys ever made. 

We use nothing else in our MAGGIE -MOBILES, even 

though it costs considerably more than the stainless 
steels used in run -of- the -mill whips. Here's why: 

You can bend it full circle, from tip to butt; let go 

and it snaps back to a perfect vertical. (Don't try 
this with other brands). It slips around obstructions 
like an eel. No breakage . .. no "water shorts ". 

One more reason why Antenna Specialists' brand 

antennas are preferred by more citizens banders than 

any-other kind. 

Switch to a 

"MAGGIE- MOBILE" 
Base - loaded CB 27Mc 

ANTENNA 
MOUNTING'S A SNAP, TOO! 

Available in three simple and attractive mounts ... 20 

ft. cable with connectors attached ... take your choice! 

MODEL M -67 
Roof mounted entirely from out- 
side. Ideal muni signal pattern. 
Only $15.68 (net) 

MODEL M -74 
Cowl or deck. Ingenious swivel 
base adjustable up to 35° angle. 
Only $19.32 (net) 

MODEL M -73 
Trunk groove mount. No holes 
in body! Fits all makes and y 
models. Only $17.06 (net) 

P.S. Your CB base station should have 
the famous big-gain. easy -to- install 
Magnum 27. It won't bend. 

/ A a 

M_'StriUe. 

S For complete information 
e see your local citizens 

band supplier ... or 
write for specifications to: 

the antenna specialists co. 
12435 Euclid Avenue, Cleveland 6, Ohio 

Export Div., 15 Moore St., New York 4, N.Y. 
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FROM OUR READERS 
MUSIC -POWER EDITORIAL 

To the l illlors: 
Your editorial in the February issue 

of ELECTRONICS WORLD wins you the title 
of "Mr. Missionary." It is high time that 
someone approaches the problem of 
calling a spade a spade. 

I feel that this is only a start and I, 
personally, would like to see you expand 
this effort to cover all phases of this 
field from microphone or pick -up right 
through to the speaker systems. 

This latter, the speaker system, is 
badly in need of an honest approach. It 
seems that the present method of rating 
power- handling capacity is that point 
at which the entire system disinte- 
grates into a mushroom cloud. Don't get 
me started on the subject of frequency 
range. 

GERRY MCL. COLE 
Argos Products Company 
Chicago, Illinois 

To the Editors: 
Your editorial on page 6 of the Feb- 

ruary issue entitled "Hirsch -Houck Lab 
Reports was a welcome one, containing 
highly valid comments on amplifier 
power ratings and reflecting great credit 
on the magazine as an honest purveyor 
of unbiased information to the reader. 
The problem of amplifier power ratings 
is of especial interest to us as makers of 
electronic -organ kits, for the sound of 
our organs is always heard through 
standard high -fidelity amplifiers which 
the organ owner owns or purchases 
from an independent source. We have 
had to explain, time and time again, that 
organs produce essentially steady tone 
and not the generally low power level 
with occasional peaks produced by the 
music ordinarily heard via records and 
radio. The organ, furthermore, produces 
frequencies as low as 32.7 cps at full 
power -and many is the organ owner 
who cannot understand why his "30- 
watt" amplifier overloads under these 
circumstances at volumes which seem 
considerably lower than he can obtain 
with recorded orchestral music. A typi- 
cal example is the one you cite, where 
a "50- watt" amplifier would be useful 
for only 15 watts of "organ power." 

I believe this is an outgrowth of the 
endless rat race for bigger sales through 
making things look bigger. Remember 
when a TV CR tube about 10 inches in 
diameter was advertised in a receiver 
as a 10 -inch tube? Now they talk about 
square inches, which is a bigger number 
but means little or nothing more. Is the 
usual stereo amplifier advertised as "30 
watts per channel ?" No; it is a "60- 
watt" amplifier. And in our own field, 
some organs having 44 keys per manual 
are advertised as having "88 keys." No- 

body is lying. But this method of in- 
flating the figures gives a meaningful 
picture of the actualities only to the 
person with enough knowledge to break 
the figures down. 

It's time someone stood fast and re- 
fused to go along with this nonsense. 
You and Hirsch -Houck have done just 
that with amplifier power figures. And 
my hat is off to Pilot, whose 248 ampli- 
fier is reported in the same issue, for 
advertising a 30- watt -per- channel am- 
plifier as exactly that -and not as 60 or 
80 watts "music power," whatever that 
may mean to the average reader. This 
may give Pilot a slight handicap in the 
numbers race with ignorant customers 
(those who don't read ELECTRONICS 
WORLD). But an extra few bucks is 
something you can't take with you; a 
reputation for integrity you can! 

RICHARD H. DORF' 
President, The Schober Organ Corp. 
New York, N. Y. 

Our editorial pointed out that, al- 
though there is some validity to the 
music -power measurement technique, 
we are sticking to the stricter, easy -to- 
duplicate continuous sine -ware power 
method of measurement.- Editors. 

TRANSIENT RESPONSE OF DUAL CHAMBER 
To the Editors : 

I have received some correspondence 
from readers of my article "Double - 
Chamber Speaker Enclosure," which 
appeared in the December 1961 issue, 
concerning the transient performance 
of the enclosure described. 

In previous articles on reflex en- 
closures, I have explained my own view- 
point about the highly emotional argu- 
ments involving transient response of 
loudspeaker systems. Very briefly, I 
don't think that transient distortion (or, 
for that matter, reasonable amounts of 
even -order harmonic distortion) are 
subjectively objectionable in the very 
low bass range -say, below 65 cps. The 
muddiness, boominess, garble, hash, 
fuzz, etc. which are all too evident in 
many loudspeaker systems in the bass 
range are almost always due to troubles 
in the region between 80 and 200 cps. 

There is almost universal confusion 
regarding the frequency range of this 
type of distortion because it is a common 
tendency, even among professional and 
experienced audio people, to subjective- 
ly judge bass frequencies about an oc- 
tave lower than they actually are. In 
music, the vital bass line very seldom 
dips below 60 cps, even on the organ. 
Therefore, muddiness in the bass is 
usually caused by irregularities in a 
speaker's performance in the 80 -200 cps 
range, or even higher. The initial attack 
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See Only the Scale You Want... in the Exact Range You Want 

just set the range switch 

and the correct scale appears 

AUTOMATICALLY 

V O MATIC 360 
AUTOMATIC VOLT -OHM MILLIAMMETER 
Greatly simplifies your VOM use. Individual full -size scale for each range -and 
only one scale visible at any one time, automatically. Once you set the range 
switch, it is impossible to read the wrong scale. Reading in the range you want is 
amazingly easy -and direct. No reading difficulties, no multiplying, no errors. 

Sensitivity 20,000 ohms per volt DC; 5000 ohms per volt AC. Accuracy ± 3% DC; ± 5% AC; 
(full scale). DC Volts in 6 ranges 0.6000. AC Volts in 6 ranges 0.6000. AF (Output) in 4 ranges 
0.300 volts. DC Current in 5 ranges 0.10 amps. Resistance in 4 ranges 0.100 megohms. 
Supplemental ranges also provided on external overlay meter scales. Meter protected 
against extreme overload and burnout. Polarity reversing switch. Automatic ohmsadjust 
control. Mirrored scale. Complete with 11 .volt and 9 -volt batteries, test leads, 
and easy-viewing stand. Net, $5995 

WITH 
BURNOUT PROOF 

METER 

in the new 

VOM and VTVM 

DYNAMATIC 375 
AUTOMATIC VACUUM -TUBE VOLTMETER 

Once you set the range switch, you automatically see only the scale you 
want and read the exact answer directly. Saves time, eliminates calcula- 
tion, avoids errors. Individual full -size direct -reading scale for each range. 
Simplifies true reading of peak -to -peak voltages of complex wave forms in 
video, sync and deflection circuits, pulse circuits, radar systems, etc. 
Includes DC current ranges, too. 

Accuracy ±3%a full scale AC and DC. Sensitive 100 microampere meter movement. 
DC Volts in 7 ranges 0.1500. AC Volts (rms) in 7 ranges 0-1500. AC Volts (peak -to- 
peak) in 7 ranges 0-1500. DC Current in 3 ranges 0 -500 ma. Ohms in 7 ranges 0.1000 
megohms. Utilizes single DA -AC ohms probe and anti -parallax mirror. Swivel stand 
converts to carry -handle. Includes 11/2 volt battery. 
Operates on 117 volts 50-60 cycle AC. Net, $8995 

Ask Your B &K Distributor 
for Demonstration, or 

Write for Catalog AP2O-N 

BaK MANUFACTURING CO. 
1801 W. BELLE PLAINE AVE CHICAGO 13, ILL. 

Canada: Atlas Rodio Corp., 50 Wingold, Toronto 19, Ont. 
Export: Empire Exporters, 277 Broadway, New York 7, U.S.A. 

June, 1962 9 
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RESIDENT SCHOOL COURSES 
IN NEW YORK AND LOS ANGELES 

0 CJ 

Gip (1 

Industry needs Electronic Technicians! 

Let RCA 
train you in 
Advanced Electronics 
This is the college -level training you need 
to work with professional engineers on re- 
search, development, or production projects 
in such fields as: automation, guided missiles, 
radar, television, computers, and other ad- 
vanced electronic applications. 
RCA Institutes Resident Schools in New 
York City and Los Angeles offer this com- 
prehensive course that prepares you for any 
field of electronics you may choose. Other 
courses in TV and General Electronics, 
Radio and Television Servicing. 
Classes start four times each year. Applica- 
tions now being accepted. 

RCA INSTITUTES 
SCHOOLS OF TELEVISION & ELECTRONIC TECHNOLOGY 

A Service of Radio Corporation of America 

r' - - -- -Send to the school nearest you!- - - - - -, 
RCA Institutes, Inc., Dept EWR -62 

350 West 4th Street Pacific Electric Building, 
New York 14, N.Y. Los Angeles 14, Calif. 

c_ 

10 

Please send me your FREE catalog of Resident School 
courses. 

Name 
(PLEASE PRINT) 

Address 

City Zone State 

For Home Study Courses See Ad On Opposite Page 

of a bass viol string or tympani effectively lies much higher 
than the fundamental, and a speaker which goes all to 
pieces when overdriven at 350 cps may then very well be- 
tray its deficiencies by altering the sound of the lower - 
pitched drum. 

Assuming that a reflex enclosure is large enough in vol- 
ume to suit the characteristics of the speaker installed, and 
that it is not tuned higher than 65 cps, I submit that it 
cannot and does not degrade the audible transient response 
of the speaker whether it is tuned for optimum results or 
not. For years I have been suggesting a simple little test 
to people who are convinced that reflex enclosures introduce 
boom or hangover; cover the reflex port with a block of 
wood and note that the troubles are still there. The enclosure 
may be too small, it may not be sufficiently rigid, there may 
be strong standing waves in the listening room, but the 
effect of the Helmholtz resonator tuned to some frequency 
below 65 cps is not to add boom and hangover. 

Once the enclosure is tuned for best results with a given 
speaker, distortion and transient response are measurably 
improved. But trying to tune a reflex enclosure by ear, or 
with "click -bong" tests and the like, is both frustrating and 
completely futile. 

Unfortunately, I don't have tone -burst tests of the double - 
chamber enclosure available at present. However, the char- 
acteristics of the system are such that some reasonably 
valid guesses can be made. 

With a good, high -efficiency speaker installed (such as 
those recommended in the article) the attack and decay 
characteristics of the system would be the same as those 
of the given speaker in an infinite baffle down to about 70 
cps. A slight improvement in transient response should be 
noted in the region from 50 -65 cps, while a little evidence 
of ringing would probably exist in the frequency range from 
30 -45 cps. 

GEORGE L. AUGSPIIRGER 
Chicago, Illinois 

TV AUDIO TAKE -OFF 
To the Editors: 

I read the article "A Transistorized TV Compensator" 
on page 64 of your March issue, and received the impression 
that Mr. Wagner is taking a far more complicated and ex- 
pensive method than is necessary to feed good audio from 
many TV (or radio) receivers into a hi -fi system. 

A large number of receivers use a bypassed cathode re- 
sistor for the audio -output stage. I have never found a set 
where removal of the bypass capacitor reduced the volume 
by an amount which could not be easily compensated for 
by a small increase in volume -control setting. The unby- 
passed cathode resistor and output tube then provides a 
cathode -follower -type source of audio at low impedance 
and, of course, requires no external compensation as in Mr. 
Wagner's circuit. Operating results into conventional pre - 
amps and amplifiers have been very satisfactory. If the 
amplifier does not have an input blocking capacitor, then 
such a component should be added. Also, the cathode circuit 
of the audio driver stage can be used if there is enough 
signal level. 

C. W. MARTEL 
Manager, Tech. Info. Service 
Raytheon Company 
Waltham, Mass. 

TRANSISTORIZED MULTIPLEX ADAPTER 

To the Editors: 
We are quite pleased with your presentation of the article 

entitled "Transistorized FM- Multiplex Stereo Adapter" by 
Larry Blaser in your March issue. There was only one omis- 
sion of a point noted on the returned author's proofs that 
is fairly critical. Silver mica capacitors (.01 uf.) must be 
used across the 19 -kc. coils T, and T, otherwise the unit will 
drift. One saving factor is that the Miller Coil data with the 
transformers specify the use of silver mica capacitors in 
their diagram. 

WILLIAM O. HAMLIN 
Technical Editor 
Fairchild Semiconductor 
Mountain View, Calif. 
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6 REASONS WHY 

RCA TRAINING 

IN ELECTRONICS 
can be the smartest investment 

you'll make in your entire lifetime! 
1. You get the finest training -at -home 
under the supervision of the RCA 
INSTITUTES, experts in technical 
training for over 50 years. The very 
name "RCA" means dependability, 
integrity, and scientific advance. 

2. You get comprehensive training in your 
choice of many complete up -to -date 
Courses ... including Radio and Elec- 
tronic Fundamentals, TV Servicing, 
Color TV, Transistors, Automation 
Electronics, Communications Elec- 
tronics, Computer Programming. 
3. You get Theory, Experiment, and Service 

Practice starting with the very first les- 
son ... a complete training package 
throughout the course. No special 
technical background is required. 

4. You get prime quality equipment as a 
regular part of your Course ... equip- 
ment that you keep and use on the 
job. You never have to take apart one 
piece to build another. 

5. Voluntary Tuition Payment Plan. 

You pay for each lesson only when you 
order it. If you interrupt your course 
at any time, for any reason, you owe 
nothing more unless you resume. You 
never have to pay for the whole course 
if you don't complete it. 

6. You get top recognition - 
Graduates of RCA Institutes now 
work for leaders in the electronics 
field; many have their own businesses. 
This record is true tribute to the high 
quality of RCA Institutes training. 

ERCA INSTITUTES, Inc. Home Study School 

Send for this 
64 -page Home 
Study Catalog 

FREE! 

RESIDENT SCHOOL Courses in New 
York City and Los Angeles offer corn. 
prehensive training in Television and 
Electronics. Day and Evening classes 
start four times each year. Detailed 
information on request. 

June, 1962 

A Service of Rodio Corporation of America Dept. EW -62 

350 West Fourth Street, New York 14, N. Y. 

Please rush me your FREE illustrated 64-page book "Your Career in 
Electronics," describing your home training programs. No obligation. 
No salesman will call. 

Name Age 
please print 

Address 

City . Zone State 

Korean Vets! Enter discharge date 

CANADIANS - Take advantage of these same RCA courses at no 

additional cost. No postage, no customs, no delay. Send coupon to: 

RCA Victor Company, Ltd., 5581 Royalmount Ave., Montreal 9, Quebec 
To save time, paste coupon on postcard. 
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NEW LOW PRICES -ONLY CHANGE WE COULD THINK OF 

TO MAKE THESE SPEAKERS SOUND BETTER THAN EVER! 

simply say Delco 
You've always been able to install Delco Auto Radio Speakers 
with complete confidence in their quality. Now you can sell 

this popular line at competitive prices as well! 

And Delco hasn't sacrificed a single one of these out- 
standing features: Highest sensitivity for greater range of 

distortion -free sound from precision- engineered magnetic 
circuits Extra -efficient, premium grade Alnico -V magnets 

Continuous life testing program to assure dependable 

12 

performance under the most severe climatic conditions. 

There's news in Delco packaging, too. Your choice 6 x 9's 
in new bulk -packs, 20 speakers to a carton, or individually 
boxed speakers if you like. Now that you can sell top quality 
Delco Auto Radio Speakers at new, competitive prices, better 
stock up and start cashing in! Call your supplier and -simply 
say Delco. Delco Radio Service Parts are 
distributed nationally through United Delco. 

JP% V 
DELCO RADIO. InJhJna 
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LAFAY ETTE AMERICA'S VALUE LEADER 

I AMATEUR CB RADIO 

NEW! LAFAYETTE STEREO FM 
MULTIPLEX ADAPTER KIT 

Stereo Separation -30db @ 400 cps 
Less Than 1% Distortion 
Self- Powered 
Noise Filter (switchable) 
Prealigned Coils r 3 Tubes -2 Dual, 1 Triple- Purpose 
Tube + Silicon Rectifier 

Enjoy thrilling FM Stereophonic sound from any recent Lafayette Tuner or 
any other quality wide -band FM or FM -AM tuner with multiplex jacks. Hear 
the full range of audio frequencies in all the realism and magnificence of 
stereo sound by simply adding this low -cost Lafayette Multiplex adaptor 
Kit. Engineered for anyone to build and operate, the KT -220 is easily con- 
nected to your tuner. 

The KT -220 Multiplex adaptor is supplied complete with strfefdad, sable for 
input and output connections: metal case and all parts plus the famous 
Lafayette detailed kit instruction manual. Front panel is finished in beige 
and ivory trim with contrasting beige and brown cabinet. Size 81/2Wx43/eDx 
42(,"H. For 110-125 volts, 60 cycle AC. Shpg. wt., 4 lbs. 
KT.220 Net 19.50 

NEW! LAFAYETTE HE -20B CLASS D 
Deluxe CITIZENS BAND TRANSCEIVER 

NOW WITH These ADDED FEATURES 
8 Crystal - Control Receive Positions 8 Crystal - Control Transmit 

Positions Built -in 12 Volt Power Supply Efficient Pi- Network Im- 
proved Series Gate - Noise Limiter 14 Tube Performance - 3 Diodes 

Complete with crystals for Channel 9 

Quality engineering, design, and features give this Deluxe transceiver a 
place all -its -own in the Citizens Band Field. Operating within the limits 
prescribed by the FCC, the HE -20B supplies you with a highly efficient 
2 -way radio -telephone communications system from your office, truck, auto, 
boat. store, home, etc. Size 12x5x81/2". Shpg. wt., 14 lbs. 
NE -20B 109.50 

FAMOUS ".MIGHTY 9rrTM. .t.t..î.. 
9 TRANSISTOR 
PERSONAL PORTABLE 

9 Transistors, 2 Diodes, 
1 Thermistor 
Lightweight, Shirt Pocket Size 
4 Audio Stages 
Full Tone Speaker 
Complete with Leather Carrying Case, Batteries and Earphone 

Lafayette's "Mighty -9" portable, the most powerful transistor radio, is the 
answer for those who want the best, without spending the most. Compare 
this portable with others selling for much more - compare feature for 
feature and you'll see why the Lafayette "Mighty -9" is your best buy. 
Size: 43 /2Hx3Wx11/4"D. Shpg wt., 2 lbs. 
FS -9IL _..... 19.95 

LOW COST 4 -BAND SHORTWAVE 
BROADCAST RECEIVER In A Smartly Styled 
Durable Metal Cabinet 

Built -in "S" Meter 
AVC - Noiselimiter 

Electrical Bandspread 
3 Short -Wave Bands, 1 BC Band 

Big 5 Inch Speaker BFO Phone Jack 
Now, you can tune in the world with this fabulous, new Lafayette HE -40 
BC -SW receiver, keep up to date with on the spots news coverage. Power 
packed superheterodyne circuit covers the broadcast band (550.1600KC) 
and shortwave from 1600 KC to 30 MC in four bands. The perfect radio 
for shortwave listeners. Features a precision electrical bandspread with 

Slide 
rule band -spread dial; separate bandspread tuning condenser and 

calibrated "S" meter for accurate tuning. Powered by 4 tubes plus a 
selenium rectifier. Operates on 105-125V; 50/60 cycle AC /DC. Size 131/zWx 
57/aHx83/4"D. Shpg. wt., 12 lbs. 
NE -40 Net 49.95 

NEW ! LAFAYETTE 4 TRANSISTOR 
PUSH -BUTTON 
TAPE RECORDER /111111 

No Money Down 
Complete with Microphone, 
Earphone 3" Reel of Tape, 
Empty Reel, Batteries 

FOR HOME, SCHOOL, OFFICE 

Lightweight - A mere 2 +/4 lbs. 
Records and Plays Up to 20 Minutes 
With 1 Standard 3" Reel 
Pushbutton "Play," "Rewind," "Off" 
Battery Operated 
Completely Portable - Take it With You Anywhere 

A real triumph in miniature recorders. Space age printed circJitry using 
a 4 transistor push -pull amplifier and built -in oval 21/2x4" PM Speaker 
provides quality sound. Has all the most wanted features: convenient push- 
button Fast Rewind, Off and Play controls. Record safety interlock pre- 
vents accidental erasure of tape. Volume control is independent of "Off" 
Switch. Erases automatically in record position. In handsome two -tone 
plastic case. Dimensions: 8Wx31/z1(x73h "D. Shpg. wt., 4 lbs. 
RK -133L Net 29.95 

LAFAYETTE'S 
NEW MAIL ORDER HEADQUARTERS 

111 JERICHO TURNPIKE 
(2 Blocks West of South Oyster Bay Rd.) 

SYOSSET 
LONG ISLAND, NEW YORK 

June, 1962 

LAFAYETTE RADIO DEPT. RF -2 

P.O. BOX 10, SYOSSET, L. I., N. Y. 

Rush my FREE Lafayette Summer Catalog Supplement 

Please send me # , Shipping Charges Collect 

I am enclosing $ 

FREE! 

Name 

Address 

City Zone State 
J 
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Electronics World LAB TESTED 

Product Test Report 
U I10 PRODUCTS TESTED BY HIRSCH -HOICK LABS 

Sherwood Model SR -3 "Ravinia" Speaker System 
Shure M33 Stereo Phono Cartridge 
Cabinart "Mark I" Speaker System 

Sherwood Model SR -3 "Ravinia" Speaker System 
For copy of m n>ufacturcr's brochure, circle No. 58 on coupon (page 1081. 

THE Sherwood Model SR -3 "Ra- 
vinia" is a compact three -way 

speaker system. 
Although it resembles so- called 

"bookshelf" speakers in styling, its di- 
mensions of 15" x 2614," x 13" make it 
more suitable for conventional floor 
mounting. Its woofer is a 12" high - 
compliance unit, in a ducted -port en- 
closure. Frequencies from 600 cps to 
3500 cps are handled by an 8" cone 
speaker, with a closed back to isolate 
it from the back pressure generated by 
the woofer. High frequencies are ra- 
diated by a 3" cone tweeter, which acts 
as a ring radiator because of a 1" di- 
ameter metal plug in its center. The 
built -in crossover network has 12 db/ 
octave slopes. There are individual level 
controls for the middle- and high -fre- 
quency speakers. 

The instruction booklet accompany- 
ing the speaker system rates its re- 
sponse at 45 to 17,500 cps ± 2 db. We 
measured its frequency response by 
taking pressure- response measure- 
ments at eight different locations in a 
fairly large room. The data was aver- 

aged to obtain a single composite re- 
sponse curve. Harmonic distortion was 
measured at low frequencies, where it 
becomes significantly large. The power 
input to the nominal 16 -ohm speaker 
impedance was maintained at 10 watts 
below 1000 cps and 1 watt above 1000 
cps, to avoid damage to the high -fre- 
quency speakers which are usually not 
designed to handle large continuous 
power levels. Transient response was 
tested by applying tone -burst signals 
throughout the speaker's range. 

The SR -3 proved to be an outstand- 
ingly fine speaker system. Its low -fre- 
quency response extended considerably 
below the rated 45 cps, due to the load- 
ing effects of the test room. The mid- 
range response, with the level control 
at the indicated normal setting, was 
elevated about 6 or 7 db above the re- 
sponse at other frequencies. The effec- 
tive acoustic crossover frequencies ap- 
peared to be about 300 and 2500 cps. 
At high frequencies, the response was 
remarkably flat, within ± 1.5 db from 
2800 cps to over 15,000 cps. Our micro- 
phone response limits the upper fre- 
quency of measurement to 15,000 cps, 
but the data indicates that the SR -3 is 
quite flat out to considerably higher fre- 
quencies. If the mid -range level is ad- 
justed slightly, the over -all response 
of this speaker system is ± 5 db from 
27 cps to beyond 15,000 cps. This is 
about as good as we have ever meas- 
ured on a speaker system. 

Tone -burst tests showed a fair 
amount of ringing at frequencies below 
300 cps, neither better nor worse than 
we have observed on most speakers. At 
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FREQUENCY -CPS 

high frequencies the transient response 
was excellent, with little or no over- 
shoot or ringing. ' 

The low- frequency harmonic distor- 
tion measurements produced surprising 
results. Unlike most speakers, the 
woofer of the SR -3 did not "let go" or 
lose its coupling to the room at any 
frequency down to 20 cps. Even at our 
10 -watt input level, far higher than 
normal listening levels, the distortion 
rose slowly from 1.5% at 500 cps to 
only 5 at 20 cps. 

The first SR -3 we tested had an in- 
operative tweeter, so we tested another 
unit from 1000 cps upward and plotted 
a composite response curve. The two 
speakers apparently were very closely 
matched in all respects, with less than 
0.5 db difference in output level at 1000 
cps. 

Listening tests confirmed the excel- 
lent performance of this speaker in 
every respect. We set the mid -range 
level to a point which approximated 
flattest over -all response. The middles 
and highs sounded smooth and natural. 
The high -frequency sound in particular 
was almost indistinguishable from that 
of a good electrostatic speaker, with 
good dispersion and no peaks. Like any 
truly good woofer, the low- frequency 
driver of the SR -3 was unobtrusive. In 
fact, the absence of a resonant peak 
makes this speaker sound deficient at 
the low end, compared to some more 
spectacular (but inferior) systems. A 
listening check with an audio oscillator 
produced unmistakable sensations of 
strong acoustic pressure in the 30 -cps 
region, which rattled objects in the 
room but was barely audible due to the 
low harmonic content. On musical pro- 
grams with real bass, the sound from 
the SR -3 is frequently an octave lower 
than that from other speakers which, 
superficially, seem to have stronger 
bass. 

The only flaw we could find in this 
speaker system was the tendency for 
the grille -cloth panel to buzz or rattle 
when reproducing low frequencies at 
high levels. A better method of securing 
the panel would be desirable. 

In conclusion, we found the Sherwood 
"Ravinia" to be an outstandingly fine, 
compact speaker system. It has unusu- 
ally flat frequency response, good tran- 
sient response, and very low distortion. 
What is more, it sounds as good as it 
measures. The system sells for $139.50 
in hand -rubbed walnut finish. 

Shure M33 
Stereo Phono Cartridge 

Fur copy of nunuJoeturcr's ochu re, 
circle No. 59 on coupon (page 108). 

MUCH attention has been given to 
the problem of groove wear in 

stereo records. Of course, record wear 
is not a new phenomenon, but it is ac- 
centuated by the small stylus tip radii 
used in stereo cartridges. Even the con- 
ventional 0.7 -mil stylus exerts ex- 
tremely high pressures on the vinyl 
groove walls. Some cartridges use 0.5- 
mil or 0.6 -mil styli to improve high- 
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EW, MODERN, PORTABLE ... FOR THE MAN ON THE 

h -. d e 
ortable Scope with New 

Features and Performance 
Unmatched by even the most 
Costly 5 inch Oscilloscopes 

'III - 3.58 - COLOR 

illI 
URST 

NEW 
SENCORE PS120 
PROFESSIONAL 
WIDE BAND 
OSCILLOSCOPE Lowest priced 

Wide Band 3 inch Scope 
anywhere. All hand wired. 

Here it is, the scope that technicians, engineers and service- 
men from coast to coast have been demanding. A portable 
wide band scope that can be used on the job anywhere, yet 
has the highest laboratory specifications for shop or lab. 
Cumbersome color TV sets, remote audio and organ install- 
ations and computers are just a few of the jobs that make 
owning a scope of this type so essential. Why consider a 
narrow band scope, when for only a few dollars more, this 
professional wide band sensitive scope equips you for any job. 

The PS120 provides features never before offered. Only 
two major controls make the PS120 as easy to use as a volt- 
meter. Even its smart good looks were designed for functional 
efficiency. New forward thrust design, creating its own 
shadow mask, and full width calibrated graph increase 
sharpness of wave form patterns. A permanent chromed 
steel carrying handle instead of untidy leather strap and a 
concealed compartment under panel for leads, jacks and AC 

S P E C I F I 

fl 

Only l 245° net 

line cord make the PS120 the first truly portable scope com- 
bining neatness with top efficiency. 

Electrical specifications and operational ease will surpass 
your fondest expectations. Imagine a wide band scope that 
accurately reproduces any waveform from 20 cycles to '12 
megacycles. And the PS120 is as sensitive as narrow band 
scope ... all the way. Vertical amplifier sensitivity is .035 
volts RMS. The PS120 has no narrow band positions which 
cause other scopes to register erroneous waveforms unexpect- 
ably. Another Sencore first is the Automatic Range Indi- 
cation on Vertical Input Control which enables the direct 
reading of peak-to-peak voltages. Simply adjust to one inch 
height and read P -to -P volts present. Standby position 
on power switch, another first, adds hours of life to CRT 
and other tubes. A sensitive wide band oscilloscope like the 
PS120 has become an absolute necessity for trouble shooting 
Color TV and other modern circuits and no other scope is as 
fast or easy to use. 

C A T I O N S 

WIDE FREQUENCY RESPONSE: 
Vertical Amplifier -flat within 1 DB from 20 cycles to 5.5 MC, down -3 DB at 7.5 
MC, usable up to 12 MC. 
Horizontal Amplifier -flat within -3 DB from 45 to 330 KC, flat within -6 DB 
from 20 to 500 KC. 

HIGH DEFLECTION SENSITIVITY: 
vertical Amplifier -Vert. input cable 

Aux. vert. jack 
Through Lo -Cap, probe 

Horizontal Amolifier- 

RMS P/P 
.035V/IN. 0.1V/IN. 
.035V/IN. 0.1V/IN. 
.35V/IN. 1.0V/IN. 
.51V/IN. 1.44V/IN. 

HIGH INPUT RESISTANCE AND LOW CAPACITY: 
Vert. input cable 2.7 Meg. shunted by approx. 99 MMF 
Aux. vert. input jack 2.7 Meg. shunted by approx. 15 MMF 
Through hi- imped. probe 27 Meg. shunted by 9 MMF 
Horiz. input jack 330 K to 4 Meg. 

June, 1962 

The PS120 is a must for color TV 
servicing. For example, with its ex- 
tended vertical amplifier frequency 
response, 3.58 MC signals can be 
seen individually. 

HORIZONTAL SWEEP OSCILLATOR: 
Frequency range- 4 ranges, 15 cycles -150 KC 
Sync Range- 15 cycles to 8 MC-usable to 12 MC 

MAXIMUM AC INPUT VOLTAGE: 
Vertical input cable - 
Aux. vert. jack- 1000 VPP (in presence of 600 VDC) 
Lo-Cap probe - 
Horiz. input jack- approx. 15 VPP (in presence of 400 VDC) 

POWER REQUIREMENTS: 
Voltage - 
Power consumption- 

105 -125 volts, 50-60 cycle 
On pos. 82 watts 
Stby. pos. 10 watts 

SIZE: 7" wide x 9" high x 111/4" deep -weight 12 lbs. 

S E N C O R E 
ADDISON 2, ILLINOIS 
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ENGINEERS FOR 

IBM 

INDUSTRIAL ENGINEERING 

IBM is currently introducing new concepts into the 
basic fundamentals of .. . 

INDUSTRIAL 
ENGINEERING 

Through COMPUTER UTILIZATION, the following 
programs take on new meaning .. . 

Work Sampling for Group 
Measurement 

Predetermined Time 
Standards 

Method Improvement 
Studies 

Indirect Work Measurement 
Using Statistical Techniques 

Plant Capacity and 
Manpower Planning 

If you have a B.S. or M.S. in Industrial Engineer- 
ing, Electrical Engineering, Mechanical Engineer- 
ing, or Industrial Management, and are interested 
in this new, growing industrial engineering divi- 
sion, please write, outlining your background 
and interests, to .. . 

Gary A. Bosket 
Dept. 650S 
IBM Data Systems Div. 
South Road 
Poughkeepsie, N. Y. 

INTERNATIONAL BUSINESS MACHINES CORPORATION IB 
IBM H an Equal Opportunity Employe, 
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frequency tracing in the inner grooves. 
With a 0.5 -mil stylus tracking forces 
must be very low to keep record wear at 
acceptable levels. Low tracking forces, 
in turn, require a highly compliant 
stylus for proper tracking. 

The new Shure M33 series of stereo 
cartridges have a rated compliance of 
20 x 10- cm. /dyne in both lateral and 
vertical planes. ranking them among 
the most compliant cartridges on the 
market. Their styli are instantly re- 
placeable without tools and are pro- 
tected by a plastic finger grip which 
minimizes the chances of damage while 
handling the stylus. 

The cartridge is available in two ver- 
sions, the M33 -5 with a 0.5 -mil diamond 
stylus and the M33 -7 with a 0.7 -mil dia- 
mond stylus. The two are identical in all 
other respects. The 0.5 -mil stylus gives 
superior high- frequency tracing, par- 
ticularly in the inner grooves of a rec- 
ord, but may rattle around in the 1 -mil 
grooves of a mono LP record. For this 
reason, the 0.7 -mil stylus may be ad- 
visable for someone with a large collec- 
tion of mono LP's. Incidentally, the 
cartridge will play 78 -rpm records when 
fitted with the N78 diamond stylus, hav- 
ing a 2.7 -mil radius. A tracking force of 
3 to 6 grams is recommended with this 
stylus, but the other advantages of the 
cartridge are retained. 

Like the earlier Shure "Dynetic" car- 
tridges, the M33 employs the moving - 
magnet principle. The coils are encap- 
sulated in the plastic cartridge body, 
and the replaceable stylus assembly in- 
cludes not only the stylus jewel, but 
the tiny magnet which generates the 
electrical output of The cartridge. 

Shure specifications rate the fre- 
quency response of the M33 at 20 to 20,- 
000 cps, with a typical output of 6 milli- 
volts per channel at 1000 cps. The 
recommended load impedance is 47,000 
ohms per channel. The channel separa- 
tion is rated at greater than 22.5 db at 
1000 cps. Vertical and lateral compli- 
ance are both 20 x cm. /dyne. The 
recommended optimum tracking force 
is 2 grams, with a 3 -gram maximum. 
The cartridge mounts in any standard 
arm or plug -in shell on 1/2" centers. 

We tested the M33 -5 with the CBS 
Labs STR -100 test record. To eliminate 
any possible preamplifier equalization 
errors, the cartridge output was meas- 
ured directly on a v.t.v.m. Before mak- 
ing measurements, the minimum track- 
ing force was determined by playing 
the Cook 60 and the Fairchild 101 rec- 
ords. The Cook record has extremely 
large recorded levels at 32 cps, while the 

(Continued on page 20) 
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another knight -kit f i rst 
-miwor 

all -in -one KU -45 stereo receiver 
MULTIPLEX FM, AM, 32 -WATT AMPLIFIER "AUDIO CENTER" KIT 

ONLY 12 995 (less case) 

SEND NO MONEY 
only $7 per month 

PROOF OF SUPERIOR VALUE 
Built -in multiplex stereo FM circuit Dynamic Side - 

band Regulation (DSR) for distortion less FM 
Ratio detector wideband FM tuning circuit 2% µv 
usable IHFM sensitivity AFC for driftless FM recep- 
tion Tuning eye indicator to pinpoint FM and AM 
tuning Flywheel tuning for effortless station selec- 
tion AM wide or narrow band Center channel output 
for a third stereo or extension speaker Input facilities 
for stereo record player Tape recorder inputs and 
outputs 32 watts of continuous sine wave power out- 
put Push -button "on -off" switch to eliminate volume 
resetting once unit is "on" AM loopstick; FM folded 
dipole antenna Pre -assembled, aligned front end - 
no further adjustments With all parts, tubes, wire, 
solder and famous Knight -Kit step -by -step instruc- 
tions. Less case. Beautiful anodized satin -gold and 
mocha control panel. 4'/, x 16V,, x 13 ". For 110 -125 v. 
60 cycle AC. 39 lbs. 

Typical of the quality and value of 
over 100 other great KNIGHT -KITS 

ALLIED RADIO 
KNIGHT ELECTRONICS DIVISION 

lune, 1962 

first time ever..complete Stereo- Tuner -Amplifier Kit... 
latest Multiplex Stereo circuitry...lowest price ever... 

There's no other kit like it -three units on a single compact 
chassis for complete listening enjoyment -at a tremendous 
saving! Just add speakers and changers and you have a 
superb system. Yes, you get a powerful 32 -watt stereo 
amplifier; dual preamps with a full set of controls; extremely 
sensitive FM -AM tuner, PLUS the latest built -in stereo 
FM Multiplex circuit for dazzling, full -depth stereo sound. 
You save in a big way because you get the components 
all -in -one and you do the easy assembly yourself. You get 
space -saving advantages, too. There's nothing like the 
KU -45- nothing to equal the value or the quality. Order it 
today -no money down (just check coupon). 612995 An incomparable value at only 

(Metal case for KU -45, only $7.95) (less ease) 

Satisfaction guaranteed or your money back 

Ra amr ale, a- Ma I 
ALLIED RADIO 
100 N. Western Ave., Chicago 80, III. 

Ship me the following: 

Knight -Kit KU -45 All -In -One Stereo Receiver83YU 993AP 

D Metal Case for KU -45. 5 lbs. 83 YX 646 

Ship No Money Down on Allied's Credit Fund Plan 

Name 
PLEASE .1NT 

Address 

City 

I 
Zone State' 

ni 
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"Now Pitching for New York, No. 33..." 

(1rley : /ref.r7f/ei Yrlie-4,;/YC.lcliZi . . 

"Mg sermon for this morning bells roíth ..." 

WILL THE OWNER OF CAR 7Z -463 PLEASE..." 

"FLIGHT 702 NOW LOADING AT GATE..." 

"10...9...8...7...6..." 

the Sounds of the Sixties Sound Best 
thru New Bogen Challenger "CHB" P.A. Systems 

Versatility. Whether you need P.A. to function above a stadium roar... or in the neighborhood recreation hall, there's 
a new CHB to fit your need. Ranging in power from 10 to 100 watts, CHB amplifiers are adaptable for indoor, outdoor, 
portable or mobile use. Features and Accessories: 4-speed phono, fastens to amplifier top tamper -proof, front 
locking plate continuous -duty circuitry remote controller circuit protection against accidental speaker-line 
shorting ...and many more, previously featured in the exclusive BOGEN Flex -Pak line. Reliability. BOGEN'S 30 -year 
leadership in sound craftsmanship is your extra guarantee of rugged, dependable performance with minimum 
maintenance. In business, industry or government... most P.A. is by BOGEN- pioneer of the most significant devel- 
opments in P.A. Write for CHB Catalog #311. 

BOGEN -PRESTO 
Desk W -6 Paramus, N.J. -A Division of The Siegler Corporation 
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are you standing still 

in electronics 

while this man advances? 

Find out why -and do something 
about it -if you have the ambition to 
want a career instead of just a job. 

LET'S LOOK AT THE FACTS. 
There's something wonderful 
about knowing how a circuit 
works or what a filter capacitor 
does. If you've ever fixed a TV 
set, built a radio or used a volt- 
meter, you've tasted the thrills 
of electronics. 
This excitement may have led you to a 
job in electronics. But the glamour fades 
if you are stuck in the same job year 
after year. You'll be bored with routine 
and unhappy about prospects for future 
earnings. You'll discover, as have many 
men, that simply working in electronics 
does not assure a good future. 
If electronics is the "field of opportun.. 
ity," how is this possible? No question 
about it, electronics offers many oppor- 
tunities, but only to qualified men. In any 
career field, it is how much you know 
that counts. This is particularly true in 
the fast moving field of electronics. The 
man without thorough technical educa- 
tion doesn't advance. Even men with 
intensive military technical training find 
their careers can be limited in civilian 
electronics. 
ADVANCED TECHNICAL KNOWL- 
EDGE IS THE KEY to success in 
electronics. If you have a practical 
knowledge of current engineering devel- 
opments, if you understand "why" as 
well as "bow," you have what employers 
want and pay for. With such qualifica- 
tion, you can expect to move ahead. 
CREI OFFERS YOU, for study at home, 
a complete program in electronic engi- 
neering technology designed to prepare 
you for a rewarding, well -paying career 
in electronics. CREI equips you with a 
practical working knowledge of ad- 
vanced and up -to -date electronic devel- 
opments that will put you on the level 
of specialization where men are most in 
demand. 
CREI MEN LIKE MEARL MARTIN, 
JR. hold positions as associate engineers. 
engineering aides, field engineers, project 
engineers and technical representatives. 
WHEN YOU ENROLL IN A CREI 
HOME STUDY PROGRAM, you study 
courses to which a number of today's 
leading engineers and scientists have 
made substantial contributions. You 
are guided and assisted by CREI's staff 

June, 1962 

CREI graduate Meorl Martin, Jr. has progressed from .junior Technician fo U.. 
tensed Senior Engineer. He is now Field Support Manager, Marketing Division 
of Tektronix, Inc.. Portland, Oregon. 

of experienced instructors. You study 
texts that are specifically prepared for 
home study use. 

Through CREI, you have a choice of 
programs covering every field of elec- 
tronics: 
RADAR COMPUTERS SERVOMECH- 
ANISMS INSTRUMENTATION 
AERONAUTICAL AND NAVIGA- 
TIONAL COMMUNICATIONS 
TELEVISION AUTOMATION AND 
INDUSTRIAL ENGINEERING TECH- 
NOLOGY NUCLEAR ENGINEERING 
TECHNOLOGY 
Programs are available for men, such as 
engineers, who already have extensive 
technical knowledge, as well as for men 
with limited technical training or 
experience. 
THE HIGH CALIBRE OFA CREI HOME 
STUDY EDUCATION is attested to by 
America's biggest corporations, where 
CREI students and alumni attain 
positions ranging from engineering 
technicians to engineers to top officials. 
Such companies are National Broad- 
casting Company, Pan American Air- 
ways, Federal Electric Corporation, The 
Martin Company, Northwest Tele- 

phone Company, Mackay Radio, Florida 
Power and Light and many others. They 
not only recognize CREI Home Study 
educational qualifications but often pay 
all or part of CREI tuition for their 
employees. 

CREI HOME STUDY PROGRAMS are 
the product of 35 years of experience. 
Each program has been developed with 
the same painstaking skill and care that 
CREI put into its electronics courses 
for the Army Signal Corps, its special 
radio technician courses for the Navy, 
and its group training programs for lead- 
ing aviation and electronics companies. 
For those who can attend classes in per- 
son. CREI maintains a Residence School 
in Washington, D. C. 

YOU CAN QUALIFY for a CREI Pro- 
gram, if you have basic knowledge of 
radio or electronics and are a high 
school graduate or the equivalent. If 
you meet these qualifications, write for 
FREE 58 -page book describing CREI 
Programs and career opportunities in 
advanced electronic engineering tech- 
nology. Use coupon below, or write to: 
The Capitol Radio Engineering Insti- 
tute, Dept. 1106 -K. 3224 Sixteenth St., 
N. W., Washington 10, D. C. 

Mail coupon today for FREE 58 -page book 

THE CAPITOL RADIO ENGINEERING INSTITUTE 
Founded 1927 
Dept. 1106 -K, 3224 Sixteenth Sf., N.W., Washington 10, D.C. 
Please send me details of CREI Home Study Programs and Free 
Book. "Your Future in Electronics and Nuclear Engineering Technology." 
My qualifications are noted to obtain immediate service. 
CHECK 

8 
Electronic Engineering Technology Nuclear Engineering Technology 

FIELD OF Servo and Computer Engineering Automation and Industrial Elec- 
GREATEST Technology tronic Engineering Technology 
INTEREST: Aero and Navigational Engineering Technology 

Name Age .._ _. -.. 
Address 
City Zone State 
Employed by 
Type of present work 
Education: Years High School Other 
Electronics Experience 
Check: Home Study Residence School D G.I. Bill #26 
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and most 

versatile 
,i,m comoact 

Here is unbelievably excellent sound 
quality combined with the ultimate in 
placement flexibility. Compact size 
(12WH, 153 "W, 2 %'D) takes little 
space on desk, table or shelf. The slim - 
compact X -20 is ideal for wall mount- 
ing with built -in brackets. Finish is 
oiled walnut. Convenient volume con- 
trol on the side. There's a refreshing 
decorator touch in the two -tone har- 
monizing custom fabric on the front. 
3 speakers -a woofer and 2 tweeters - 
provide smooth wide range sound. 
Perfect for FM Multiplex, very low 
cost stereo, other -room extensions. 
X -20 3- speaker 2 -way system. 
Impedance, 8 ohms. Power rat- 
ing, 6 watts. Adequate room 
sound with 1 watt to speaker. 
In Oiled Walnut 639.95 

I ultra compact 

Most popul r ul a- 
compact hi fi speake 
system. 2 -way sy tern 
in oiled walnut mea- 
suring 7y' H, 13 W, 
4Yr'El. 

X -10 2- speaker 2 -way system. Impedance, 8 ohms. 
Power rating, 6 watts. Adequate room sound with 
1 watt to speaker. 
In Oiled Walnut ..329.75 

ensen 
MANUFACTURING COMPANY 

riffriffErrignin 

6601 SOUTH LARAMIE AVENUE, CHICAGO 38, ILLINOIS 
CANADA: RADIO SPEAKERS OF CANADA, LTD., TORONTO 

MEXICO: UNIVERSAL OE MEXICO, S.A., MEXICO. D.F. 
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(Continued from page 16) 
Fairchild record has 1000 -cps bands at 
30 cm. /sec. velocity. Both are far 
greater than typical maximum levels 
found on stereo records. The M33 -5 
tracked the Cook record at 1.2 grams 
and the Fairchild record at 2 grams. 
The former tracking -pressure figure 
was used for subsequent tests. 

The measured frequency response 
was within ± 2.5 db from 20 to 15,000 
cps. There was about 2 -db difference be- 
tween channel levels at middle fre- 
quencies and less at the extremes. The 
channel separation was 21 to 28 db at 
1000 cps, decreasing to 7 to 10 db at 
15,000 cps. 

Both frequency response and cross- 
talk curves were smooth and free from 
sharp resonances. The average output 
was about 7.5 mill volts per channel at 

5 cm. /sec. velocity. The cartridge has 
exceptionally effective shielding against 
magnetically induced hum, ranking in 
the top two or three cartridges in this 
respect. Needle talk is also very low and 
practically inaudible. 

In listening tests, we found that the 
cartridge would track any stereo record 
in our collection at 0.5 gram, in an 
Empire 980 arm. It should be possible 
to operate this cartridge at not more 
than 1 gram in any good arm having 
low friction bearings. The listening 
quality is easy and smooth, although 
not overly brilliant. ( "Brilliance" is fre- 
quently the result of a high- frequency 
response peak.) It is a truly musical and 
transparent sound cartridge, one of the 
best we have heard. 

The Shure M33, with either the 0.5- 
mil or 0.7 -mil stylus, sells for $36.50. 
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Cabinart "Mark I" Speaker System 
For copy of manufacturer's brochure, circle No. 60 on coupon (page 108). 

THE Cabinart "Mark I" is a true 
bookshelf speaker system, measur- 

ing 23" wide by 11" high by 9W deep 
and weighing 27 pounds. It contains a 
single 8" speaker, with a 1" diameter 
voice coil rated at 8 -ohms impedance. 
The enclosure is a ducted -port type, 
with a port at each end and the speaker 
in the center. The inside of the enclosure 
is treated with 1" acoustic insulation to 
damp internal reflections. 

The enclosure is made of a pressed 
wood material, solidly glued together 
(except for the rear panel, which is 
screwed in place). The front is covered 
by an acoustically open plastic cane 
grille cloth. The cabinet is unfinished, 
but its smooth surfaces and flecked ap- 
pearance are quite attractive. It can, of 
course, be painted as desired by the 
user. 

One of the most interesting features 
of the unit is its price, which is $18.00 
($30.00 in oiled walnut). Few speaker 
systems sell for less than 2 or 3 times 

this price, even in kit form. The manu- 
facturer rates the system as having a 
frequency response from 45 to 13,000 
cps, with a nominal power handling rat- 
ing of 10 to 15 watts. 

In listening tests, the unit sounded 
surprisingly good. It was obvious that 
the low -end response was a long way 
from reaching 45 cps, and comparison 
with other speaker systems indicated a 
lack of extended highs as well. Never- 
theless, the over -all sound was clean and 
reasonably well balanced. It tended to 
be a trifle "thin" sounding, but moder- 
ate bass boost was able to build up the 
low end without any undesirable side 
effects. 

Our indoor frequency response meas- 
urements involved taking 12 complete 
frequency response measurements in as 
many different microphone positions 
and averaging them. The results showed 
a ±7 db variation from 90 to 10,000 cps, 
which is very respectable response for 
this type of measurement. This helps to 
explain the smooth and pleasing sound 
of this speaker, despite its restricted 
frequency range. At the low- frequency 
end there was a distinct peak at 150 cps, 
below which the response fell off at 12 
db /octave. Harmonic distortion began 
to rise significantly below 100 cps. The 
useful lower limit of this speaker's re- 
sponse is about 90 cps, although at low 
levels it can be assisted somewhat by 

(Continued on page 70) 
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What sets the stage for scientific discovery? 

H. E. D. Scovil, pioneer developer of the solid state microwave maser, explains a point at a symposium at Bell Telephone Laboratories. 

There is no one answer. But surely 
discovery is more likely when 
people are stimulated to think in 
new ways. And nothing more power- 
fully stimulates scientists and engi- 
neers than up -to- the -minute dis- 
cussion of the latest developments. 

Bell Laboratories scientists and 

engineers make a point of exchang- 

ing information on their latest ad- 

vances not only among themselves 
but with the great world -wide pro- 
fessional community to which they 
belong. Last year, for example, Bell 

Laboratories specialists delivered 
over 1200 talks to technical soci- 
eties and universities. The stimu- 
lating exchange of new ideas plays 
an indispensable role at the world 
center of communications research 
and development. 

Bell Telephone Laboratories 
www.americanradiohistory.comwww.americanradiohistory.com
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A great tape recorder made greater: 
1. New professional studio recording hysteresis- synchronous capstan motor: 24 stator slots 
for ultra -smooth drive, ultra -quiet and vibrationless professional bearing system. 
2. Two new take -up and rewind reel motors, both extra -powered for effortless operation. 
3. New cored -out steel capstan flywheel with all the mass concentrated at the rim for improved 
flutter filtering. 
4. New optimally designed capstan drive belt brings wow down to negligibility. 
5. New relay provides instantaneous extra power to the take -up reel motor at start to mini- 
mize tape bounce. Provides near -perfect stop- and -go operation and eliminates any risk of 
tape spillage when starting with a nearly full take -up reel. 
6. New automatic end -of -tape stop switch cuts off take -up reel motor power. Also permits 
professional editing techniques, whereby tape being edited out runs off the machine while 
you are listening to it. 
7. Playback preamps remain "on"during stop -standby mode to permit cueing. 
8. Recording level adjustment during stop- standby. 
9. Shock -absorbent helical spring tape lifters practically eliminate tape bounce at start of fast 
winding. 

.1 nd All These W ell -known RP -100 Features: 
Separate stereo 1/4 track record and playback heads permitting off-the -tape monitor and true 
sound -on -sound recording; separate transistor stereo record and stereo playback amplifiers 
meeting true high fidelity standards; monaural recording on 4 tracks; digital turns counter; 
electrodynamic braking (no mechanical brakes to wear out or loosen); all- electric push- 
button transport control (separate solenoids actuate pinch -roller and tape lifters); unequalled 
electronic control facilities such as mixing mic and line controls, two recording level meters, 
sound -on -sound recording selected on panel, playback mode selector, etc. Modular plug -in 
construction. 

Wow and flutter: under 0.159/o RMS at 7f/2 IPS; under 0.20/0 RMS at 33 /e IPS. Timing Accuracy: 
± 0.153/4 ( ±3 seconds in 30 minutes). Frequency Response: ± 2db 30- 15,000 cps at 7f/2 IPS, 
55db signal -to -noise ratio; ± 2db 30- 10,000 cps at 33/4 IPS, 50db signal -to -noise ratio. Line 
Inputs Sensitivity: 100mv. Mike Inputs Sensitivity: 0.5mv. 

61111111111111111111M 1111 I In 04 
FM -AM Stereo Tuner ST96 
Kit $88.85 Wired $129.95 
Includes Metal Cover and FET 

: 

70 -Watt Integrated 
Stereo Amplifier ST70 
Kit $94.95 Wired $149.95 
Includes Metal Cover 
40 -Watt Integrated 
Stereo Amplifier ST40 
Kit $79.95 Wired $129.95 
Includes Metal Cover 

Listen to the EICO (lour, 

22 

9 
New 
Features 
ITow 
In The 
New 190? 
EICO 12100 
Transistorized 
Stereo! Mollo 
4-Track 
Tape Deck 
Semikit: Tape transport 
assembled and tested; 
electronics in kit form $299.95 

Factory -assembled: Handwired 
throughout by skilled 
American craftsmen $399.95 

An original, exclusive EICO 
product designed and 
manufactured in the U.S.A. 
(Patents Pending) 

Carrying Case $29.95 
Rack Mount $9.95 

FM MULTIPLEX PTOR MX99 (Patent Pending) 
Kit $39.95 Wired $64.95 Cover Optional $2.95 

+ò_; An original EICO contribution to the art of FM- Multiplex 
reception 

The MX -99 employs the EICO- originated method of zero phase -shift filterless 
detection of FM Stereo signals (patent pending) described in the January 1962 
issue of AUDIO Magazine (reprints available). This method prevents loss of channel 
separation due to phase shift of the L R sub -channel before detection and matrix - 
ing with the L +R channel signal. In addition, the oscillator synchronizing circuit 
Is phase -locked at all amplitudes of incoming 19kc pilot carrier, as well as ex- 
tremely sensitive for fringe -area reception. This circuit also operates a neon lamp 
indicator, whenever pilot carrier is present, to indicate that a stereo program is 
in progress. The type of detection employed inherently prevents SCA background 
music interference or any significant amount of 38kc carrier from appearing in the 
output. However, very sharp L -C low pass filters are provided in the cathode -fol- 
lower audio output circuit to reduce to practical extinction any 19kc pilot carrier, 
any slight amounts of 38kc sub -carrier or harmonics thereof, and any undesired 
detection products. This can prove very Important when tape recording stereo 
broadcasts. The MX -99 is self -powered and is completely factory pre- aligned. A 
very high quality printed board is provided to assure laboratory performance from 
every kit. The MX -99 is designed for all EICO FM equipment (ST96, HFT90, HFT92) 
and component quality, wide -band FM equipment. 

N'ABC -FM. 7. Y. 95.5 MC, Mon. -Fri.. 7:15.8 P.M. Export Dept.. Roburn Agencies Inc.. 431 Greenwich St., New York 13 

ELECTRONICS WORLD 

1962 E ICO Electronic Inatrument Co. Ine. 
3300 Northern Boulevard. L. I. C., I. N. Y. 

E100, 3300 N. Blvd., L.I.C. 1, N.Y. EW-6 

& Send free 32 -page catalog 
dealer's name 

Send new 36 -page Guidebook to 
HI -FI for which I enclose 25C 
for postage & handling. 

Name 

Address 

City 'one -State 
L 

Over 2 MILLION FICO Instruments In use. 
Most FICO Dealers effe budget terms. 
Add 5% In West. 
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By WALTER H. BUCHSBAUM / Industrial Consultant, ELECTRONICS WORLD 

REMOTE 
OPERATOR'S 

STATION 

p 

MOTOR ROOM 

A CONSOLES 

RUBBER 
SHEETING 

Fig. 1. Automatic thickness gaging system that maintains a 

uniform thickness of continuous rubber sheeting. Nuclear 
gages feed signals into the motor room where they are con- 
verted to control signals that adjust pressure of rollers. 

Nuclear Radiation Gages for 
Industry Radioactive isotopes are used in 

conjunction wit, electronic circuits for measurement 
and control of many industrial processes. Here are 
techniques in use to check thickness and liquid level. 

NUCLEAR radiation has teamed up with electronics 
to take over a very important operation in many 
industrial processes. We are referring to the 

ripidly growing application of nuclear radiation gages in 
industry. These devices provide the yardstick, the calipers, 
or the micrometers for measuring and, together with elec- 
tronic circuitry, generate the correction signals for the ma- 
chine tools to maintain fixed measurements. Radiation gages 
can be found checking the level of beer in cans, the stuffing 
of cigarettes, the thickness of wet paper, the coating of paint 
on metal, the stretching of rubber, and the flow of gases. 

While the basic detection unit is really a nuclear device, 
its output is an electrical signal and the major portion of 
such equipment consists of familiar electronic devices like 
amplifiers, recorders, and servo systems. It is not surprising, 
then, that the maintenance and repair of nuclear radiation 
gages is the province of electronics men who have had 
some training in the handling of nuclear devices. One of the 

June, 1962 

reasons for this seemingly incongruous assignment is that 
nothing can ordinarily go wrong with the nuclear portion 
of the gage, but the electronic parts are subject to the same 
faults as any ordinary electronic device. Adjustments and 
calibrations are always confined to the electronic portions 
since the radiation source and its detector are fixed. 

Such gages need a source of radiation and a detector to 
measure the amount of radiated energy. Radioactive isotopes 
of certain elements are used as sources and these are obtained 
as incidental and often undesired byproducts of a nuclear 
reactor. These isotopes are elements whose atomic structure 
has been altered during the nuclear chain reaction so that 
they themselves become sources of nuclear radiation. Typical 
materials used as sources for industrial work include 
strontium -90, krypton -85, cesium -137, and cobalt -80. 

Radioactive isotopes emit three types of radiation of vari- 
ous relative strengths. The alpha radiation, consisting of high- 
speed helium nuclei, is not generally used for gaging since 
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RADIATION DETECTOR 
HOUSING 

RADIOACTIVE SOURCE 

COATING 

BASE MATERIAL 

RECORDER 

Fig. 2. Nuclear radiation gage employing reflection principle. 

Fig. 3. Transmission gage installed in steel rolling mill. 

the particles are too large to penetrate dense materials in 
sufficient numbers. Beta radiation, which is really a stream 
of high -speed electrons, is used in a few radiation gages for 
certain specialized applications, but the most widely used 
type of radiation involves gamma "rays." Gamma radiation 
is essentially electromagnetic energy somewhat similar to but 
at a higher frequency than x -rays. Like x -rays, gamma radia- 
tion will expose photographic film and illuminate phosphor 
when the radiation has sufficient energy. 

For industrial gages radiation sources which emit a con- 
stant "stream" of the desired radiation for a long time are 
selected. The activity time is expressed in terms of the "half - 
life" of a material. This is the time required for the amount of 
radiation to be reduced to half the original amount. As an 
example, cesium -138 has a half -life of 33 years. This means 
that the rate of radiation decay from maximum to half is 
spread over that length of time. This very gradual decay per- 
mits extreme accuracy and stability in designing and calibrat- 
ing the gage. Other materials have different half -life periods, 
with some as short as 36 hours for bromide -82, 8 days for 
iodine -131, and 5.3 years for cobalt -60. Bromide or iodine 
are obviously not suitable for radiation gaging sources, but 
are actually used as radioactive tracers in biological and 
medical experiments. 

For industrial radiation gaging the radioactive material 
must be securely mounted and adequately shielded. For this 
reason, such material is not normally visible. Although emit- 
ting energy and apparently "alive," a piece of radioactive 
strontium, cobalt, or cesium looks disappointingly like any 
lump of dull gray ore. Its emitted energy can only be meas- 
ured by special devices such as the Geiger -Mueller tube, the 

scintillation detector, the electroscope, or the cloud chamber. 
The latter two devices are not suitable as radiation gages 
and are only useful for laboratory experiments. However, 
the Geiger -Mueller tube and scintillation detectors are rapidly 
becoming accepted industrial instruments. 

The Geiger -Mueller tube is, essentially, a gas -filled tube 
with a cathode and an anode at a high voltage. As beta or 
gamma radiation enters the gas it ionizes individual gas par- 
ticles and this increases the anode current. The stronger the 
radiation, the more current pulses the tube will put out. Beta 
radiation, consisting of high -speed electrons, is attenuated 
by glass, hence Mylar windows are used in G -M tubes in- 
tended for beta radiation detection. Gamma energy passes 
through glass with relatively little attenuation. 

Scintillation counters utilize the effect of radiation on 
phosphor or certain crystals. The slight illumination caused 
in the phosphor is detected and amplified by a photomulti- 
plier tube which is mounted as an integral part of the de- 
tector unit. A typical crystal used for gamma detection is 

thallium- activated sodium iodine. Just as in the G -M tube, 
the output basically consists of a number of current pulses 
which are then integrated into a control voltage. 

For industrial radiation gages the output of both the G -M 
tube and the scintillation detector must be amplified and the 
amplifiers handling this job must be ultra stable. In some 
instances transistorized amplifiers are used. These are often 
mounted in temperature -controlled miniature ovens which 
are usually a part of the detector head assembly. 

Neglecting the varieties of radiation sources and detectors, 
radiation gages can be divided into two categories as shown 
in Figs. 2 and 5. They are either of the transmission or the 
reflection type. In the former the radiation passes through 
the measured material and the amount of absorption is de- 
termined. The thickness of any material is directly propor- 
tional to the amount of radiation energy it will attenuate or 
absorb. The reflection -type gage also depends on absorption 
but here the absorption is combined with the reflectivity of 

Fig. 4. Traversing thickness gage used in plastic production. 

the base material. Reflection gages arc normally used only 
when one side of the material is accessible, or when the base 
material is not too "transparent" to radiation as would be the 
case when the thickness of a plastic coating on a steel con- 
tainer is to be measured. 

Radiation Safety 

Of great concern to anyone using any nuclear device is the 
effect of radiation on the human body. While the amount of 
radiation involved in most applications is very small, the 
effects of radiation are known to be cumulative and, there- 
fore, even small doses can be dangerous over a period of 
time. 

For this reason all radiation sources are licensed and super- 
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vised by the Atomic Energy Commission. All such devices are 
carefully designed to prevent dangerous exposure. In addi- 
tion to being completely and effectively shielded, the small 
aperture through which the radiation to be measured emerges 
is guarded by a heavy shutter. This shutter is electrically 
actuated and closes automatically when power is removed. 
Thus even the tiny amount of radiation used for gaging is 
only present when the source is mounted in place and the 
entire unit is turned on. 

Many people believe that anything which has been exposed 
to radiation becomes radioactive itself. This is untrue. Ex- 
tensive irradiation can change some physical properties of 
certain materials, but they do not in themselves become 
radioactive. As a matter of fact, most of the sources used in 
radiation gages are relatively weak and perfectly safe in their 
shielded containers. There is no need for film badges or radia- 
tion monitoring equipment in plants where radiation gages 
are being used. 

Fig. 6. Complete control station used with nuclear gaging. 

i 

RECORDER 

Fig. 5. Nuclear radiation gage 
employing transmission principle. 

CONTROL 
DATA 

CONTROL 
DATA 

Radiation gaging is still a relatively new technique but its 
applications are growing steadily. We can cite only a few 
typical examples here to indicate how this equipment is used 
but there are many other applications -some already in use 
and others projected. 

Typical Applications 
Fig. 3 shows a typical installation of a transmission -type 

gage in a steel rolling mill. Source and detector are mounted 
above each other and the continuous strip of steel moves be- 
tween them. When the steel is of the desired thickness, the 
amplified output voltage of the detector is adjusted to main- 
tain the roller pressure and take -up reel speed. When the 
steel gets too thin, the output voltage increases because the 
radiation picked up by the detector gets stronger. The in- 
crease in voltage is translated into a reduction of the roller 
pressure. Similarly, when the steel gets too thick, less radia- 
tion is detected and the reduction in output voltage signals 
an increase in roller pressure. 

It is obvious from this brief description of the operation 
that a lot more electronic equipment is required than just 
the detector and its amplifier shown in the photograph of 
Fig. 3. Usually the automatic control action is monitored by 
a pen recorder which provides a detailed record of the 
variations in thickness for each roll of strip steel. In many 
plants this information is also included in the operator's 
console which contains manual controls to adjust for the 
desired thickness and shut off the machine. Because such an 
installation is automated, it is possible for one operator to 
monitor several strip rollers and a typical operator's console 
often looks almost as complicated as a pilot's control panel. 

The use of thickness controls is not restricted to steel 
fabrication as evidenced by the photograph of Fig. 4 which 
shows an installation in the processing of Saran, a very thin 
plastic. Here the source and detector assembly travel back 
and forth over the width of the plastic sheet as the sheet 
passes between them. 

A typical control station for a complete radiation thickness 
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fig. 7. A set of dual traversing type thickness gagos. 

gage set up is shown in Fig. 6. Six numerical read -outs and 
two pen recorders, together with a number of push- buttons, 
allow the operator to monitor and control the entire process. 
The bottom of the cabinet houses the power supplies and 
control equipment. 

Still another installation involving thickness gaging is 
shown in Fig. 1. This system is used for automatically con- 
trolling the thickness of continuous rubber sheeting. Fig. 1 

shows that the control voltages from the detectors are fed to 
the motor room where they are converted into control signals 
for the main calender which governs the thickness of the 
rubber sheet. When the two controlled rollers are moved 

CONTROL 
ELEMENT 

SINGLE -POINT CONTROL WIDE -BAND CONTROL 

Fig. 8. One radiation source may be used with one or two de- 
tectors whose output is applied to a control element. The con- 
trol element starts or stops the flow of liquid to container. 

inward toward the vertically moving rollers, these press on 
the rubber sheeting reducing its thickness. When the con- 
trolled rollers move outward, the other rollers move away 
from the sheet, increasing its thickness. 

A combination of C- frame- mounted thickness gages, which 
can also traverse across extra -wide sheets is shown in Fig. 7. 
Each gage moves independently back and forth across the 
material to provide a close, continuous indication of sheet 
thickness. 

Other Uses 

In the processing and chemical industries radiation gages 
are used to measure density, degrees Baumé, or specific solids 
or liquids flowing in a pipe. Such an installation is shown in 
Fig. 9 where the gage is mounted around a pipe and meas- 
ures the density of the coal sludge passing through. In this 
instance it is necessary to allow for the absorption of radiation 
due to the pipe itself, but that remains constant and is com- 
pensated in the initial control voltage adjustments. Similar 
installations can be found in chemical plants of all types 
where liquid material must be controlled as to viscosity or 
content of various solids. 

Still another area of application for radiation gages is the 
"inventorying" of storage bins or tanks to determine the level 
of filling. The principles involved here are the same whether 
the storage tank is an open bin, as shown in Fig. 8, or whether 
we are concerned with beer cans or the fuel tanks of a rocket, 
plane, or ship. One of the more sophisticated fuel -indicating 
systems is intended for aircraft fuel tanks where a number 
of gamma sources are arranged to radiate to a centrally lo- 
cated detector. As shown in Fig. 10, this arrangement insures 
that tilting of the aircraft in flight will not affect the accuracy 
of the fuel gage indication. In this type of system very weak 
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Fig. 9. Fluid density radiation gage. 
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Fig. 10. Aircraft fuel level is measured in any position. 

sources are used, eliminating the need for extensive shielding 
because of their very low radiation level. The sources are so 
small that they can be housed inside ordinary rivets or screws. 

We have cited only a few typical applications for radiation 
gages although many others are undoubtedly already in the 
planning and design stages. 

Conclusion 
At a time when nuclear weapons threaten our entire civili- 

zation, it is cheering to see that some of the technology which 
has created this Sword of Damocles is also contributing to 
peaceful industrial applications. In describing radiation gages 
we have highlighted only one rather narrow application of 
nuclear energy to industry. There are many other services 
which radioactive materials perform. One, which is somewhat 
like radiation gaging, is the use of industrial x -ray machines 
which employ radioactive material as the source of illumina- 
tion. A photographic plate or film is exposed by the radiation 
according to the amount of energy absorbed by the material 
under examination. The result is a regular x -ray picture. 

Still another application involves the use of radioactive 
tracers. This technique is used in processes where the degree 
of mixture, the relative volume, or the path of a particular 
liquid is controlled. A minute amount of short -lived radio- 
active tracer material is injected into the material to be con- 
trolled and then traced with radiation detectors. These de- 
tectors are of the same two types previously described and are 
always combined with amplifiers, recorders, and meters - 
using well -known electronic circuits. These techniques are not 
limited to industry but also find wide application in biologi- 
cal and medical research and diagnosis. 

Radiation gaging, as described here, forms a very impor- 
tant link and serves as an excellent sensing device in automa- 
tion systems. Its wedding to electronic devices represents a 
permanent union since only by electronic means can the 
weak radiation signals be amplified and converted into con- 
trol voltages. It is another example of how electronics, com- 
bined with another technology, has produced a new and valu- 
able tool. 

ELECTRONICS WORLD 
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By EDGAR VILLCHUR 
Acoustic Research, Inc. 

ll15'l'ORTI t N in 
LOUDSPEAKERS 
How much distortion does a hi -fi speaker produce? What 
causes it and what are the techniques for measuring it? 

TOUDSPEAKERS are still prob- 
J ably the weakest link in the 

chain of reproducing compo- 
nents. Speakers are subject to many 
faults, including raggedness of frequency 
response, limited range, and hangover. 
One of the worst speaker defects is har- 
monic distortion. Levels of distortion 
which would automatically disqualify 
any other component from a "high -fidel- 
ity" classification are commonly found 
in loudspeakers. Yet loudspeaker distor- 
tion is a subject about which very little 
is written. Distortion data on speakers, 
with one or two exceptions, is not pub- 
lished by their manufacturers. 

There are several reasons for this. One 
is that the distortion percentages for 
speakers are so high. The technically 
oriented high- fidelity public that reads 
spec sheets is used to amplifier harmonic 
distortion figures of the order of small 
fractions of one per -cent. Discovery by 
an audiophile that his favorite speaker 
showed distortion percentages (over 
part of its frequency range) one hun- 
dred times greater might leave him in a 
state of shock. 

Another and more valid reason is 
that absolute percentages in speaker dis- 
tortion do not have the same significance 
as in amplifiers. Speaker distortion is 
likely to occur at separate frequencies 
or frequency ranges and to show up 
only when there is music in the fre- 
quency range concerned. Amplifier dis- 
tortion is usually less discriminating. 
Further, the highest values of speaker 
distortion are almost always in the low 
bass, where the speaker's response to the 
fundamental may be very much attenu- 
ated. A particular speaker may, for ex- 
ample, have 50 per -cent distortion at 
30 cycles at a given input level. If the 
total output in response to that frequency 
input is very low, then the distortion 
products that are contributed to the final 

sound will be attenuated in proportion. 
Whatever the mitigating circum- 

stances surrounding high values of 
speaker distortion, comparing a low - 
distortion speaker to one with high dis- 
tortion leaves no doubt in the listener's 
mind as to the primary importance of 
this element to natural musical reproduc- 
tion. 

Distortion Levels in Speakers 
It is not difficult to take a rough 

glimpse at the magnitudes of distortion 
associated with loudspeakers if one has 
an audio signal generator, a microphone, 
and an oscilloscope. A sweep test record 
may be substituted for the signal gen- 
erator if a very good record playback 
system is available. The combination of 
microphone output and scope sensitivity 
must be sufficient to provide a good - 
sized pattern on the scope screen; the 
higher the low- frequency output of the 
microphone and the greater the sensi- 
tivity of the scope the better. If the mi- 
crophone- oscilloscope combination does 
not provide a trace of adequate size with 
a direct connection, a preamplifier will 
have to be inserted between the two 
units. 

Fig. 1 illustrates the hook -up re- 
quired, with test points for scope moni- 
toring indicated. If we sweep the sys- 
tem between 30 and 60 cycles, at a 

SCOPE 

AuDio SIGNAL 
GENERATOR 

SPEAKER 
UNDER TEST 

Fig. 1. Block diagram of test setup used. 

sound level corresponding to good but 
not overpowering volume, we should see 
perfect sine waves on the screen when 
the scope is connected across the output 
of the generator or of the amplifier. 
When we connect the oscilloscope to the 
microphone, however, things may be ex- 
pected to change radically. At best the 
screen pattern at the lower frequencies 
will, on careful examination, show im- 
perfections; at worst it will look like the 
top of a broken lxcr bottle. 

The above test was applied to a ran- 
dom group of current speakers, taking 
them as they were mounted on a deal- 
er's display shelves. Each speaker was 
driven to the same peak -to -peak level of 
total sound at 30 and at 40 cycles input. 
A photograph of the oscilloscope trace 
of microphone output was taken with a 
Polaroid 'scope camera. Electrical input 
power to the speakers required to pro- 
duce the reference sound level varied 
from 2 to 20 watts, depending on speaker 
efficiency and on frequency. 

Fig. 2 shows oscilloscope traces rep- 
resenting the acoustical output wave- 
forms of seven speakers in the $85 to 
$250 price range. The wide variation in 
distortion characteristics is obvious. 
(These test results were made possible 
through the cooperation of John Waugh. 
Jr., of Minute Man Radio Co., Inc. in 
Cambridge, Mass. to whom the author 
wishes to express his thanks.) 

The sine -wave distortion in these pho- 
tos is not a mere technical failing, but is 
a major factor in the quality of speaker 
reproduction, particularly in those cases 
where speaker response to low- frequency 
input contained harmonic output of ap- 
preciable amplitude relative to mid - 
band response. One strange effect of the 
distortion is to make the bass appear 
louder and crisper, albeit wooden and 
nasal. Comparison with undistorted re- 
production (or with the original inst u- 
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Fig. 2. Here are oscilloscope photographs 
showing the acoustical output of seven 
different loudspeakers on a dealer's 
shelf, all at the some peak -to -peak out- 
put sound level, when driven by 30 -cps 
and 40 -cps sine -wave input. The speakers 
employed were in the $85 to $250 price 
range. The numbers below the oscillo- 
scope photos are the distortion -meter 
readings that were obtained. Note that 
the output of speaker G at 30 -cps input 
is an almost pure 90 -cps tone. (The Hew- 
lett- Packard distortion analyzer measures 
the percentage r.m.s. ratio of harmonics 
to the total signal. Harmonic distortion 
is also sometimes expressed as the per- 
centage ratio of harmonics to the funda- 
mental only, a method that would substan- 
tially increase the values for F and G.) 
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ments) will, of course, reveal the essen- 
tially unnatural quality of this distorted 
bass. 

This measuring technique is not a 
rigorous one, but it is sufficiently accu- 
rate to demonstrate the orders of magni- 
tude of loudspeaker bass harmonic 
distortion, particularly when different 
speakers are substituted in turn in the 
test setup. The results shown in Fig. 2 
are consistent with what little published 
material can be found on the subject. 
In 1956 the Audio League, an orgimiza- 
tion devoted to the testing of audio 
products (now defunct and succeeded 
by Hirsch -Houck Labs), wrote: 

"Speaker systems that will develop 
much less than 30 per -cent distortion at 
30 cycles (at the test levels employed 
by the Audio League) are few and far 
between." 

In the same year, a Master's thesis 
( "The Effect of Negative Source Resis- 
tance on Loudspeaker Performance" by 
George D. Ramig) at Worcester Poly- 
technic Institute reported on a series of 
stitches on fifteen loudspeakers, which 
included measurements of bass harmonic 
distortion. Covering the frequency range 
down to 50 cycles and keeping the sound 
level the same for each speaker, the 
measured distortion at the lowest fre- 
quency varied from 2 per -cent for the 
most distortion -free speaker to 43 per- 
cent for the one with the highest distor- 
tion. Input power ranged up to 20 watts, 
depending on speaker efficiency. It may 
be assumed that these distortion figures 
would have been doubled at 30 cycles. 

Distortion in the mid -range and treble 
is lower in percentage value and requires 
more careful measuring techniques, al- 
though its effects are just as raucous 
from the point of view of quality. It is 
not as liable to appear in the form of 
easily identifiable waveform aberrations 
on an oscilloscope screen. 

Causes of Speaker Distortion 
Speaker distortion at bass frequencies 

has two main causes, both of them re- 
lated to large voice -coil excursions. Cone 
excursions over the bass range, for con- 
stant power output, must quadruple with 
each lower octave. 

These two causes are the non -linearity 
of cone suspensions (spider and rim sus- 
pension) and the non -uniformity of the 
magnetic field over the path of voice -coil 

VOICE COIL 

MAGNETIC GAP 

:: .. 
Fig. 3. Only half of the voice -coil turns 
remain in the magne is field of the gap. 

f\ STIFF MECHANICAL 
SUSPENSIONS SUPPLY* .e RESTORING FORCE 

IAI 

AIR SPRING (VERY 
COMPLIANT) 

-AI- MECHANICAL 
(VERY CÖMPLIGNT) 

STIFF AIR SPRING 
SUPPL ES RESTORING 
FORCE 

(8) 

Fig. 4. Substitution of an air -spring 
for mechanical- suspension stiffness in 
the acoustic- suspension system, shown in 
IBI, in order to reduce speaker distortion. 

travel. At higher frequencies mechanical 
resonances of different parts of the 
speaker's mechanical system become the 
more significant factors. 

The non -linearity exhibited by speaker 
mechanical suspensions is a character- 
istic possessed in some degree by all 
elastic materials. As the suspensions are 
stretched by the impelling force of the 
moving voice -coil their elastic stiffness 
increases, that is, they begin to "bind." 
Beyond a certain point they could not 
yield at all without tearing. 

This means that the cone will travel 
less towards the ends of its excursion - 
the peaks and troughs of the waveform - 
than the input signal dictates. Increased 
mechanical impedance in the face of a 
given applied force results in decreased 
mechanical response. The process is sim- 
ilar to clipping in amplifiers. Since the 
same sort of thing takes place at each 
side of the excursion the distorted wave- 
form tends to be symmetrical, which 
predicts odd -harmonic distortion. The 
most prominent harmonic component in 
speaker distortion is usually the third, 
and so the common reference to speaker 
bass distortion as "doubling" is not an 
apt expression. "Tripling" would be more 
accurate in most cases. 

The second cause of distortion on 
large excursions- non -uniformity of the 
magnetic field over the voice -coil path - 
also operates to distort the signal peaks 
symmetrically. When the voice -coil 
shown in Fig. 3 has moved forward, only 
half of its turns are immersed in the 
magnetic field of the gap (actually, 
fringing of the field alleviates the situa- 
tion somewhat). The force on the voice - 
coil is considerably weakened, even 
though the signal itself has not called 
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for any slackening of this force. Again 
cone travel is reduced at the extreme 
positions, and again third -harmonic dis- 
tortion tends to predominate. 

It will be noted that some of the wave- 
forms in Fig. 2 are asymmetrical, indicat- 
ing even- rather than odd -harmonic dis- 
tortion. This means either that the 
mechanical suspensions begin to stiffen 
for one direction of cone travel before 
they do for the other, or that the voice - 
coil is not centered longitudinally in the 
magnetic field. 

Designing Against Distortion 
There are two general approaches to 

reducing speaker distortion in the bass 
range. One is to employ design which 
reduces the cone excursion required for 
a given bass output, and the second is to 
create a speaker capable of making the 
necessary large excursions in a linear 
manner. 

The first and older of these two meth- 
ods employs an acoustical coupling de- 
vice- either a horn or an acoustical res- 
onator- between the speaker diaphragm 
and the air of the room. The efficiency of 
coupling between the cone and the room 
is thereby improved; a given level of bass 
energy can be radiated with smaller cone 
movements. Cone suspensions are not 
stretched as much and the voice-coil is 
not driven so far out of the gap, so that 
distortion is reduced, sometimes dras- 
tically. A variation on this theme is the 
use of many large speakers for increased 
cone area, also for the purpose of increas- 
ing speaker -to -room coupling. 

Unfortunately, a horn ceases to load 
its driver below the bass cut -off fre- 
quency, a point inversely related to the 
horn rate of flare. The area of the horn 
mouth must also be very large to avoid 
resonances and horn coloration. The so- 
lution to both of these problems involves 
large physical size for the horn structure. 

Acoustical resonators of different types 
have been used, but by far the best 
known is the bass -reflex design employ- 
ing a classical Helmholtz resonator (as 
opposed to the air column or organ pipe 
type of acoustical resonator). A detailed 
discussion of the operation of the bass- 
reflex cabinet is not appropriate here, but 
it is sufficient to say that in a properly 
tuned and damped bass -reflex system 
small motions of the cone in the bass 
rangé produce large in -phase motions of 
the mass of air in the port. A given cone 
excursion is therefore associated with 
increased bass energy radiated from 
the system. As in the case of the horn, 
coupling efficiency between cone and 
room is increased. 

The main problems associated with 
bass -reflex design are those that are to be 
expected when anti -resonance is used as 
a design element. Resonant elements 
must be carefully tamed and controlled. 
Speaker and enclosure must be accu- 
rately matched, or the increase in cou- 

Test setup that was employed for qualitativo display of speaker distortion. 

pling will occur at particular bass fre- 
quencies rather than evenly over the bass 
range. 

The second general approach referred 
to- designing a direct -radiator speaker 
which does not use a coupling aid to re- 
duce excursion requirements, but is ca- 
pable of executing the necessary large 
excursions with linearity- requires atten- 
tion to the suspension system itself. 

Various configurations of suspension 
devices have been used to allow large 
stretching without undue stiffening at 
the end of the stretch. These suspen- 
sions have had to perform a second func- 
tion over and above centering the voice - 
coil and cone. They have had to provide 
the speaker with elastic restoring force, 
an indispensable element in speaker de- 
sign. 

With the specific aim of substantially 

eliminating suspension non -linearity, the 
acoustic suspension system' employed a 
new approach to providing cone restor- 
ing force. As shown in Fig. 4, the volume 
of air enclosed by the cabinet walls is 

used as an air spring, substituting for the 
mechanical suspensions as a source of 
elastic restoring force. The mechanical 
suspensions cannot be dispensed with 
because they must still perform their cen- 
tering function, but they can be made so 
limp that the problem of suspension mm- 
linearity is eliminated as a practical con- 
sideration. 

The air spring itself is almost ideally 
linear in the degree of compression to 
which it is subjected. With the acoustic 
suspension system, then, we can expect 

WS. Patent 2.775.309. E. M. Vilichur. assignor 
to Acoustic Research. Inc. 

(Continued on page 68) 

Fig. 5. IAI Display of treble distortion of rejected tweeter on panoramic analyzer. 
The large blip at 1000 cps is the fundamental; smaller blips to the right show each 
harmonic of the distortion content. Hash on the left is noise. (B) Sine -wave 'scope 
trace does not reveal the distortion, but a 10.6 -kc. tone burst ICI shows a little 
overshoot as well as some ringing between bursts. Parts ID/, IEI, and 19 shows the 
same series of 'scope displays but for an acceptable tweeter of the some model. 
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A plan for progressive acquisition of equipment takes into account your 
immediate needs, financial status, shop size, growth, and specialization. 

J F VERYONE knows good advice is hard to obtain, but 
did you ever stop to think it is equally hard to give? 
Worthwhile counsel must be carefully and thought- 

fully distilled from a mash of personal experience, an under- 
standing of the recipient's ability and needs, and a deep feel- 
ing of responsibility for any advice given. Consider how these 
factors apply to suggesting instrument purchases for an elec- 
tronic repair shop. Nothing will take the place of experience. 
Only a man who has melted many yards of solder really 
knows which instruments are indispensable, which help- 
ful and time- saving, and which needed only rarely. 

Electronic test instruments vary widely in their com- 
plexity and sophistication. Napoleon said, "The tools to him 
that can handle them." Obviously there is little point in a 
technician's buying an instrument too complicated for him 
to use, no matter how helpful that instrument might be in 
more skilled hands. For example, a technician with limited 
knowledge would get much more benefit from a good general- 
purpose oscilloscope than he would from a complicated pro- 
fessional laboratory instrument that would require an hour 
of manual- thumbing and head -scratching on his part even 
to set it up for a simple test. 

And the individual needs of the technician are important. 
His capital must cover such items as rent, utilities, taxes, 
parts stock, service literature, hand tools, truck, and adver- 
tising. If his capital is limited -and it usually is -some of 
these demands obviously must be placed before instruments. 
There is no need for instruments without a shop to house 
them. Other demands will vie with instruments for the use 
of the capital. For example, will a new instrument or in- 
creased advertising produce more net profit? The type of 
service work a man intends to do greatly affects his instru- 
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ment requirements. Does he plan to specialize in color TV, 
high- fidelity, auto radio, industrial electronics? Each service 
field has special instrument needs. 

At first the writer's feeling of responsibility made him 
hesitant to make general recommendations about instrument 
purchases. As has been pointed out, much depends on the 
technical background, financial status, and specialized inter- 
est of the person at whom the advice is aimed; and general 
advice cannot take these matters into account. 

It was decided, however, to assume first an interested 
reader who had a good basic knowledge of electronics but 
was short on actual experience. This particular reader would 
want to purchase first the minimum of instruments needed 
to open a small, one -man shop. As he gained knowledge, ex- 
perience, and working capital, he would want to increase his 
service equipment, one piece at a time, making sure in each 
instance to add the next most helpful instrument to his col- 
lection. Eventually he might hire more men and take on 
some specialties -which involves more instruments. 

It is hoped that aiming the article at this progressing serv- 
ice technician will permit the reader to step on the advice 
escalator at whatever level he finds himself and continue up- 
ward. Suggested instruments are arranged in various tables 
tied in with the text. Prices given in these tables are intended 
to be approximately representative for good -quality instru- 
ments, completely assembled and tested. Equivalent instru- 
ments can be had in kit form, in most instances, for roughly 
one -third less. Instruments with added features and refine- 
ments -many very worthwhile -will cost more. 

Basic Shop Instruments 
The first instrument needed is a volt- ohmmeter (Table 1). 
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If a good instrument is purchased and properly treated, it 
will provide reliable readings year after year and can be 
used as a standard in judging and calibrating other pieces of 
equipment. A typical, good v.o.m. will have a sensitivity of 
20,000 ohms -per -volt on d.c. measurements and 1000 to 
5000 ohms -per -volt on a.c. Six to eight ranges will have full - 
scale values from 1 -3 volts up to 5000 -7000 volts. Three to 
five ohmmeter scales will permit resistance measurement up 
to at least 20 megohms. Direct currents from 50 or 100 micro- 
amperes up to 10 or 15 amperes can be read. "Output" 
measurements that range from -15 or -20 db up to +40 
or +60 db can be taken through a built -in d.c. blocking 
capacitor. Guaranteed accuracy will probably be a conserva- 
tive 3% of full -scale on d.c. and 5% on a.c., but you can ex- 
pect better. For more money, you can buy such extra features 
as increased sensitivity, expanded range, greater guaranteed 
accuracy, mirrored scales, and overload protection. 

The second instrument should be an r.f. -a.f. signal genera - 
for. A satisfactory one will cover from 100 kc. to at least 
50 mc. on fundamental frequencies. Each band will be spread 
out on the dial so the pointer can be easily set within 1% of 
a desired frequency marking. The frequency generated 
should be within 1% of the dial reading, and there should be 
provision for recalibrating both ends of every band. Double 
shielding and a good stepped attenuator should permit the 
output to be smoothly varied from around .i volt down to a 
signal that can barely be detected with a sensitive receiver. 
A separately controlled audio osoillator should provide a 
low -distortion fixed -frequency sine -wave output around 400 
cycles that can be used separately or employed to modulate 
the r.f. output of the signal generator. More money will buy 
metered output, crystal -controlled calibrating frequencies, a 
variable- frequency audio oscillator, extended r.f. range, and 
greater r.f. amplitude. 

A tube fester should be the next purchase, even though 
some technicians consider this more of a sales aid than a 
service instrument and prefer to rely on tube substituting. 
True, a bad tube undetected by a tube tester will occasionally 
be revealed by substituting a good tube. On the other hand, 
tube substitution often fails to reveal marginal tubes; it is 
time consuming; and it requires a huge tube stock. Replacing 
weak and faulty tubes is as lucrative as any work a technician 
performs; so the instrument is a good business investment. 

I do not, however, recommend buying too expensive a 
tube tester at the beginning. Settle for a rugged, portable, 
up -to -date instrument capable of spotting at least 95% of the 
defective tubes. The price of detecting that other 5% is very 
steep, and the tricky tubes can still be flushed out by tube 
substitution. A suitable instrument will test either the emis- 
sion or G. of a tube, or both. It will test practically all tubes 
encountered in present -day radio or TV sets; and, with the 
aid of an adapter, it will test picture tubes. Later, when you 
have more money to spend, you will want to buy a better 
tube tester for the shop and use the older one on service calls. 
For more money -in some instances much more money -you 
can have such features as greater variety and thoroughness 
of tests, automatic card -indexed set -up, testing of transmitter 
and industrial tube types, semiconductor and transistor test- 
ing, and protection against obsolescence. 

What to Seek in a Scope 
The fourth instrument should be a general -purpose oscillo- 

scope. An absolute necessity in TV service, it can pinch -hit 
as an a.c. voltmeter, a signal tracer, a distortion analyzer, or 
a frequency meter until you are ready to acquire these in- 
struments. Here are minimum specifications for a satisfactory 
scope and accessories: 

Screen: 3 ". Vertical Amplifier: 50 mv. r.m.s. per -inch de- 
flection; frequency response flat from 10 cycles to 1.5 mega- 
cycles. Horizontal Amplifier: .75 volt -per -inch sensitivity; 
frequency response 10- 200,000 cycles. Sweep Oscillator: 

15- 75,000 cycles and very nearly linear throughout its range. 
Shielding: CR tube shielded from magnetic deflection. (Ac- 
cessories: demodulator probe and low -capacity probe.) 

Later a more expensive scope will be purchased for color 
and other work, but this first instrument should certainly not 
be the cheapest you can find. A good instrument will be kept 
and used a great deal even after the new scope is purchased; 
furthermore, only experience obtained with a good scope 
will fully reveal to you the many possible uses of this most 
versatile of all service instruments. 

One more purchase must be made before you are ready 
to open the doors of your little shop: a sweep generator. You 
cannot claim to do TV service unless you can examine and 
align the i.f. section of the receiver, and using a sweep gen- 
erator is the only practical way of doing that. The same sweep 
generator will also allow you to align FM receivers and ex- 
amine the frequency response of video amplifiers, if it has 
the following specifications: 

The output range on fundamentals should be a continuous 
3 -220 megacycles. The sweep width must be smoothly vari- 
able from 0 to at least 12 mc. Generator output should be 
nearly constant over a sweep width of at least six megacycles, 
especially in the vicinity of the 21- and 41- megacycle inter- 
mediate frequencies. Horizontal retrace blanking and a phase - 
controlled horizontal sweep for the scope should be provided. 
Both variable and crystal -controlled marker generators should 
be built into the sweep unit. The output cable should be 
terminated with an impedance -matching arrangement. Such 
a generator will be adequate for anything except preoise tuner 
alignment; but since few technicians attempt tuner overhaul, 
this will be an instrument you will keep. Get a reliable one. 

Worthwhile Additions 
A service business can be started and operated for some 

time with the five instruments mentioned if the technician 
has sufficient electronic know -how to take maximum advan- 
tage of their possibilities. As soon as he can afford it, though, 
he should buy a good vacuum -tube voltmeter (Table 2). This 
instrument probably will have a constant input resistance of 
10 megohms with an. extra isolating megohm in the d.c. probe. 
The d.c. and a.c. ranges will approximate those of the v.o.m. 
Resistance ranges will likely extend upward to 1000 meg- 
ohms. A high -voltage probe will extend the d.c. voltage range 

BASIC SHOP INSTRUMENTS 
V.O.M. $ 50.00 
R.F.-A.F. Generator 80.00 
Tube Tester 125.00 
Oscilloscope (general -purpose) 130.00 

Demodulator Probe 7.50 
Low -Capacity Probe 7.50 

Sweep Generator 195.00 

MUCH NEEDED INSTRUMENTS 
V.T.V.M. $ 80.00 

High -Voltage Probe 12.00 
R.F. Probe 10.00 

Transistor Tester 50.00 
Signal Tracer 50.00 
Capacitor Checker 90.00 
Sine- and Square -Wave Generator 50.00 

TIME -SAVING INSTRUMENTS 
Flyback Transformer & Yoke Tester $ 55.00 
TV Field- Strength Meter 135.00 
CRT Substitute 55.00 
Grid -Dip Oscillator 50.00 
TV Bias Supply 13.00 
Capacitor & Resistor Substitution Box 20.00 
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SPECIAL INSTRUMENTS 
(High -Fidelity) 

A.C. V.T.V.M. 71.00 
Distortion Analyzer 170.00 
Test Tapes and Records 30.00 

(Color Television) 
Wideband Oscilloscope $275.00 
Bar and Dot Generator 190.00 
Degaussing Coil 12.00 

(Auto Radio & Communicatons) 
Battery Substitute $ 50.00 
Special Frequency Meter 600.00 
FM Deviation Meter 300.00 

(Industrial Servicing) 
"Snap- Around" Ammeter $ 40.00 
Stroboscope 170.00 
Wavemeter 25.00 

(Deluxe Equipment) 
Special TV Analyzer $300.00 
NTSC Standard Color Bar 

& Dot Generator 525.00 I 

to 30,000 volts, and an 
to 250 megacycles. 

In spite of the fact the writer suggested buying the v.o.m. 
first, he prophesies the technician will get much more use 
out of the v.t.v.m. The v.t.v.m. can take d.c. readings on 
circuits containing r.f. with very little loading or detuning 
of these circuits. Its a.c. frequency response is greater. Posi- 
tive or negative voltages can be read with the same probe 
simply by throwing a switch. It is much less likely to be 
damaged by overload. BUT the inherent long -time accuracy 
of a v.t.v.m. is inferior to that of a v.o.m., and you need the 
latter to check and recalibrate the former. The situation is 
like that of your wrist watch and an electric clock. The wrist 
watch is the timepiece you consult dozens of times a day, 
but you still need the clock to set the watch and occasionally 
check on its accuracy. Furthermore, the v.o.m. is self -con- 
tained and independent of line voltage. It can be used on a 
rooftop or inside a car parked at the curb. 

The rapid advance of transistors demands the seventh in- 
strument be a transistor tester. You can tell if a tube is burned 
out by looking at it or feeling it, but not so with a transistor. 
You need a reliable instrument to decide if a semiconductor 
is good or bad. A minimum transistor tester should check 
both diodes and transistors, in circuit or out. Front -to -back 
ratios of diodes will be indicated, and transistors will be 
tested for current gain, leakage, shorts, and opens. More 
expensive testers will check other operating parameters of 
transistors. 

Number eight choice is a signal tracer. This instrument has 
a.f. and r.f. input probes that permit the operator to pick off 
a modulated signal at any point in a radio from the antenna 
terminal to the speaker voice coil and hear the signal com- 
ing out the speaker of the tracer. Some tracers have facilities 
for connecting a scope or meter across the output. A noise - 
testing arrangement applies a high voltage of limited current 
across the probes. If a coil, capacitor, or other part that is 
breaking down is placed between these probes, the fluctuat- 
ing current produces a signal that is amplified and heard as 
characteristic noise in the speaker. Simplified and miniatur- 
ized versions of the signal tracer are built into a small probe 
with the demodulated and amplified signal being heard in 
an earphone. The signal tracer is a great time -saver in run- 
ning down distortion, noise, dead stages, or intermittent con- 
ditions in both tube and transistor radios; and it is also helpful 
in TV servicing. 

r.f. probe will extend the a.c. range 

32 

A capacitor checker receives the ninth nod. Only resistors 
outnumber capacitors in radio and TV receivers, and the vari- 
ous afflictions besetting capacitors account for a large propor- 
tion of receiver failures. A good capacitor checker will allow 
you to determine quickly the condition of practically any 
type of capacitor in or out of the circuit. Attached to a capaci- 
tor in a receiver, it will reveal if that capacitor is the cause of 
intermittent behavior. Anything that shortens time squand- 
ered on "intermittents" -the technician's personal gremlin -is 
a welcome addition to the service bench. 

A sine- and square -wave generator is invaluable in working 
with audio and video amplifiers; so let's make it number 
ten. This instrument should produce sine waves of negligible 
distortion from 20 to at least 50,000 cycles with nearly uni- 
form output across the entire range. Good square waves 
should be produced over a goodly portion of this range. The 
sine -wave output should be smoothly variable from 0 -10 
volts r.m.s. In conjunction with the scope and v.t.v.m., this 
generator can be used to check unknown frequencies; de- 
termine inductance values, measure impedance, find trans- 
former ratios, and perform many other valuable tests. 

This completes the major instrumentation of the general 
shop, but there are many other pieces of service equipment 
designed to save the increasingly valuable time of the tech- 
nician (Table 3). Flyback transformer and yoke tester, TV 
field -strength meter, portable CRT substitution units, grid - 
dip oscillator, TV bias supply, capacitor and resistor sub- 
stitution boxes -these are some of the instruments you will 
find in any shop that claims to be really well equipped. 

Special Instruments 

The sine- and square -wave generator and the scope are the 
mainstays of a technician specializing in hi -fi servicing, but 
he should also have an a.c. v.t.v.m. (Table 4). This instru- 
ment will have full -scale ranges from .01 to 300 volts r.m.s., 
and it will have a virtually flat frequency response from 20 
to at least 50,000 cycles. With it the technician can measure 
accurately very small audio and noise signals far beyond the 
frequency limits of the human ear and even beyond the 
limits of a conventional v.t.v.m. Hi -fi bugs have critical ears 
for distortion and the technician needs a distortion analyzer 
to help locate and identify causes of subtle distortion. The 
analyzer can be of either the harmonic or intermodulation 
type. Test tapes and test records round out the list of special- 
ized hi -fi test equipment. 

The man who expects to do much color TV service work - 
and who doesn't? -must invest considerably more money in 
equipment. First, he needs a wide -band oscilloscope whose 
vertical- amplifier frequency response holds up well beyond 
4 megacycles. The instrument should also have an extended 
sweep -oscillator range and built -in peak -to -peak calibrating 
voltages. Input attenuators must be carefully compensated 
so as not to display frequency discrimination. For convergence 
and work with chroma circuits, he must have a dot and color - 
bar generator. The bar generator will preferably be one of 
the keyed or side -lock type rather than the continuous rain- 
bow type. If the dot generator also produces horizontal and 
vertical lines, so much the better. Both generators can be had 
in a single instrument. The color technician will also need a 
degaussing coil. 

A battery substitute that produces metered, heavy- current, 
variable d.c. voltages from 0 up to 20 volts is needed for auto - 
radio service. An instrument furnished with a second, extra - 

(Continued on page 107) 
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1962 OSCILLOSCOPE DIRECTORY 
This condensed list of the primary specifications and capabilities of over seventy oscilloscopes, 
currently in production, is based on a broad survey recently completed by Electronics World. 

Vortical Channel Horizontal Channel 

Input 2 Frequency Input Z CRT 
Model Frequency Response Sensitivity (meg.uµf.) Response Sensitivity (meg..p f.) Sweep Size Price Remarks 

DU MONT, ALLEN I. LABS, 750 Bloomfield Ave., Clifton, N.J. 11 

304 -A d.c- coupled down no more than .025 d.r. volt /in. 2 -50 Some as 1.1 d.c.v./ 2.2-50 2 cps -30 kc. 5" Rack mount 304- 

10% @ 100 kc.; a.c.- coupled vertical channel full scale with sweep AR; 12 µset. rise 

down no more than 10% @ 10 expansion I time 

cps & 100 kc. and no more than psec./in. 
50% @ 300 kc. 

401 -1 d.c. -500 kc. 10 mv. /cm. 1 -47 d.c. -Sag kc. 10 mv. /cm. 1 -47 200 msec. /cm. S" R a c k m o u n t 

S µsec. /cm. 401BR; SX sweep 

expand; A µsm 
rise time 

403 -1 150 kc. -S00 kc. SO µv. /cm. 1 -47 d.c.- coupled, 10 mv. /cm. 1 -47 15 sec. /cm: 5" R a c k m o u n t 

d c. -500 kc. 1 µsec. /cm. 4031R; SX sweep 

expand; .1 µset. 
rise time 

411 flat from d.c. to down not more 100 µv. /cm. Balanced d.c. to down .3 p -p v. /cm 2 -50 1 sec. /cm.- S" Rack mount 4111; 

than 30% @ 100 kc. on 1 mv.- 4 -30 not more than 1 itsec. /cm. dual -beam verti 
SO v. positions 30% @ 100 kc. cal amplifiers are 

identical; SX 

sweep expand; 3.3 

cam. rise time 

42S d.c.35 mc. S mv. /cm. 2 sec. /cm: S" Rack mount 4251; 

.0S µsec. /cm. SX sweep expand; 

10 nsec. rise time 

4201: Y Preamp for 425. vertical channel: freq. resp., d.c. -3 mc. down 3 db; sensitivity SO mv. /cm.; Input 1, 1 meg., 25 µµf. 10 nsec. rise time 

4202: Dual -trace preamp for 425. vertical Channel: freq. resp., d.c: 33 mc.; sensitivity SO mv./cm.; input Z, 1 meg., 3 µµf. 11 nsec. rise time 

4202: Y preamp for 425. vertical channel: freq. resp., d.c.-21 mc. down 3 db; sensitivity S mv./cm.; input Z, 1 meg., 23 µµf. 11 nsec. rise time 

4204: X input for 415. horizontal channel: freq. resp., d.c.-4 mc. down 3 db ± 
1 db; sensitivi y 2 v. /cm; input. Z, 1 meg., 23 µµf. 90 nsec. rise time 

430 d.c.-10 kt. 10 mv. /cm. 1-47 d.c.-10 kc. 10 mv./cm. 1.47 2 sec. /cm.- S" SX sweep expand; 

So µset. /cm. 35 tam. rise time 

440 d.c.-5 mc. SO mv. /cm. 1-47 d.t. -S00 ht. 10 mv. /cm. 1 -47 20 msec. /cm: 5" Rack mount 440R; 

1 µset. /cm. 5X sweep expand; 

.08 µsec. rise time 

766: d.c.d5 mc. down 3 db ± 1 db S mv. /cm. 2 sec. /cm.- 6 X 10 Transistorized 
76 -01:Y .05 µsec. /cm. cm. scope; SX sweep 

amp. expand; 14 met. 

74 -03 rise time. Model 

timebase 76S field version; 

676 rack mount 

type 

76 -02: Dual -trace amp. for 766. vertical channel: freq. resp. d.c. -25 mc. down 3 db ± 
1 db; sensitivity 5 mv. /cm. 14 nsec rise time 

HEWLETT -PACKARD CO., 1501 Page Mill Rd., Palo Alto, California a iiii 1 
120A d.c. -200 kc. 10 mv. /cm. 1 -SO d.c. -200 kc. .1 v. /cm. 1 -100 100 msec. /cm.- S" S 450 5X sweep expand 

S Assoc./cm. 

1208 d.í.450 N. 10 mv. /cm. 1.50 d.c.-300 kc. .1 v. /cm. 1. 100 200 msec. /cm: 5" f 475 SX sweep expand 

S µsea /cm. 

1224 Same es 120 except dual trace $ 675 

1301 d.c.-300 kc. 1 mv./cm. cabinet d.c.300 kc. 1 mv. /cm. same as 5 sec. /cm.- S" $ 650 SX sweep expand 

2.25 vertical 1 µset. /cm. 
rack 2 -125 

150* main vertical amp d.c.-mere d.c. -over 200 mv. /cm. 1 -31 S sec./cm, 5" 51300 SX, 1 O X , 5 OX, 

than 10 mc. S00 kc. 1 µset. /cm. 100X sweep ex- 

pand; .035 µsec. 

rise time 

1511: Hi h -gain amp. for 1SO4. vertical channel: freq. mp. d.c. -10 mc.; sensitivity S mv. /cm.; input 2, 1 meg., 31 µµf.; .035 µsec. rise time. $ 200 

1528: Du I- channel amp. for 150 *. vertical channel: freq. resp. d.c.-10 mc.; sensitivity .0S v. /cm.; input 1, 1 meg., 30 µµf.; .035 Amt. rise time $ 250 

both inp is to 1 channel. 

1534: Differential amp. for 1504. vertical channel: freq. resp. d.c.S00 kc ; sensitivity 1 mv. /cm.; input Z, balanced 2 meg., 17 µµf.; single -ended $ 150 

1 meg., 35 µµf. 
1544 current, 50 cps -8 mc.; voltage, 1 ma. /cm. current $ 430 

Voltage. d.c. -10 mc. .05 v. /cm. channel 

current .0111 -1µhy. 

amp. for voltage 

1504 channel 1 

meg. -30 

µµf. 

1601 main vertical amp d.c: 1S mc. d.c. -1 mc. .1 v. /cm. 1 -30 $ sec./cm.- S" $1150 
.1 µsec. /cm. 

1X, 2X, SX, 10X, 20X, SOX, 100X sweep e pond; 1668 time mark gen. $130; 166C displa scanner S300; 1660 sweep delay gen. 5325. 
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rr.ïAD' .111 . . , 
I1, :') 1i1 l,!it!i!iVi 

'0000\ 
1:1 30 °, 330° 1 :1 60 °, 300° 1:1 90 °, 270° 1:1 120 °, 240° 1:1 150°, 210° 1:1 180° 

3:2 

4:3 5:1 5:3 

6:5 7:1 

8:3 8:7 9 :1 

10:3 10:7 10:9 

Copyright 1962 Ziff -Davis Publishing Co. All Rights Reserved 
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Electronics World 

4 

FIG.I 

Oscilloscope 
LI5SAJOVS 

Patterns 

SIGNAL *1. SIGNAL ff2 
USUALLY ÿ HO (MAY BE 

HIGHER Q STANDARD 
FRED) 1 

SCOPE a FREQ.) 

(WITH INT. SWEEP OFF) 

One of the most useful techniques of measuring frequency and 

phase is by means of Lissajous figures on a cathode -ray oscilloscope. 

To obtain these patterns, the scope's internal saw -tooth sweep is 

turned off and a known standard signal is applied directly to the 

horizontal input. The unknown signal is then applied to the vertical 

input (Fig. 1). The scope gain controls are adjusted for equal hori- 

zontal and vertical deflection. When either of the signals is adjusted 

so that there is an integral relation between the two frequencies, a 

stationary pattern will be seen on the scope screen. By examining 

the pattern it is possible to determine the ratio between the two 

frequencies as well as their phase relation. 

For example, assume that the pattern shown in Fig. 2 is pro- 

duced. To 'read" this pattern, visualize a square surrounding the 

figure or position the pattern so that the ruled lines on the scope's 

graticule form a square around the figure. Then count the number 

of loops in the pattern that touch one of the horizontal sides of the 

square. This number depends on the signal applied to the scope's 

NO. LOOPS TANGENT TO HORIZ 
LINE DEPENDS ON VERT. FRED. 
(IN THIS CASE, 3) 

NO. LOOPS TANGENT TO 
VERT LINE DEPENDS ON 
HORIZ. FREQ. (IN THIS 
CASE, 2) 

FREQUENCY RATIO = VERT. FREQ .'1 HORIZ. FRED.:: 3 2 
(FOR EXAMPLE, IF HORIZ. FREQ IS 6OCPS 

THEN VERT. FREQ IS 90CPS) 

FIG. 2 

vertical channel. Next, count the number of loops that touch one of 

the vertical sides of the square. This number depends on the signal 

applied to the scope's horizontal channel. The ratio between the two 

numbers is the frequency ratio. In the example shown, this frequency 

ratio is 3:2, so that if the horizontal frequency is exactly 60 cps, 

then the vertical frequency is exactly 90 cps. 

All the Lissajous patterns shown here were produced with two 

sine -wave signal generators. The some principle of pattern forma- 

tion applies when other waveshapes are used, but the points of 

tangency may be a little more difficult to count. Beneath each pat- 

tern is shown the frequency ratio (the first number applies to the 

vertical signal) and the phase relation in degrees in the simpler 

patterns. If the frequencies are interchanged, for example, 2:3 

rather than 3:2, then the pattern is simply rotated by 90 degrees. 

In some cases, scope gain controls have been re- adjusted in order 

to make it somewhat simpler to count the number of loops in the 

pattern. 

1:1 0 °, 360° 

2:1 0°, 181 

3:1 0 °. 

4:1 

5:4 

7:3 8:1 

9:2 9:5 9:7 

Waveforms from "Encyclopedia on Cathode -Roy Oscilloscopes and Their Uses" by Rider 8 Uslan (Published by John F. Rider Publisher, Inc.) 

9:8 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


Model 

Vertical Channel Horizontal Channel 

Sweep 
CRT 
Size Price Remarks Frequency Response Sensitivity 

Input Z 

(m g: µµf.) 
Frequency 
Response I Sensitivity 

Input Z 
(meg. µµf.) 

162A: D al -trace amp. for 1601. vertical channel: freq. resp. d.c.-14 mc.; s nsitivity .02 v. /cm.; input 2, 1 meg., 25 pig. *Alternate-swee switching 

or chopped. .025 µsec. rise time. 

S 350 

162F: Fast -rise amp. for 1601. vertical channel: freq. resp. d.c. -1S mc.; sensitivity .05 v. /cm.; input 2, 1 meg., 25 pp . S 145 23 nsec. rise time 

170A main vertical amp d.c. -30 mc. same as 1608 one as 1601 1 -30 5" 

5" 

S2150 Same accessories 

as 1608 

18SA 

(with 
1871 

dual- 
trace 

amp.) 

greater than 800 me. @ 3 db 

point; less than .5 nsec. rise 

time for any input signal; d.c.- 

1000 mc. @ 3 db point; less 

than .4 nsec. rise time 

10 mv. /cm. .1 -2 .1 nsec. /cm.- 
1 µset. /cm. 

S2000 

- 187B- 

51000 

Sampling scope; 

2X, 5X, 10X, 20X, 

50X, 100X sweep 

expand 

1151 with 1871 dual -trace amp. vertical channel: freq. reap. d.c.-800 mc.; 

sensitivit 10 mv. /cm.; input 2, .1 meg., 2 µµf. 
10 nsec. /em: 
10 µset. /cm. 

S" $2300 

+1878- 
51000 

Sampling scope; 
lX, 2X, 5X, 10X, 

20X, SOX, 100X 

sweep expand 

HICKOK ELECTRICAL INSTRUMENT CO., 10514 Dupont eveland B, 
^fir 

675A d.c. -4.S mc. ± 3 db 20 r.m.s. mv. /in. 1 cps -450 kc. 
± 3 db 

250 r.m.s. 

mv. /in. 
10 cps -100 kc. 5" S 290.90 l0X sweep expand 

770 d.c: S mc. ± 3 db wideband; 

d.c.-2.5 mc. narrow band 

35 r.m.s. mv. /in. 
wideband; 10 

r.m.s. mv. /in. 
narrow band 

2.2-50 d.c. -500 kc. 
± 3 db 

75 r.m.s. 

mv. /in. 
2.2 -50 2 cps -30 kc. S" S 470 6X sweep expand; 

.07 µsec. rise time 

INDUSTRIAL PRODUCTS DIY., 15191 Bledsoe St., Seta Fernando, Ca H. 

17350 

2135D 

series yoke cony. - 3 db @ 

200 kc.; par. yoke coon. - 3 

db @ 270 kc. 

series yoke coon. 

IO p.p mv. /in.; 
par. yoke cone. 

20 p -p mv. /in. 

2 -35 3 db @ 

200 kc. 

10 p.p 

mv. /in. 
2.50 1 sec. /in.- 

10 µsec. /in. 
17" or 

21" 
mag. 

defl. 

51980 

S209S 

17400 

2140 

series yoke Caere. - 3 db @ 

85 kc.; par. yoke conn. 3 

db @ 100 kc. 

series yoke cone. 

1 p-p mv. /in.; 
par. yoke cone. 

2 p -p mv. /in. 

2 -35 -3 db @ 

100 kc. 

1 p -p 

mv. /in. 
2 -SO 1 sec. /in. 

10 µsec. /in. 
17" or 

21" 
mag. 

dell. 

52210 

52300 

1770A 3 db @ 110 kc. 1 in. /volt .2S -15 -3 db @ 

110 kc. 

1 in,/volt .25.15 17" $1595 Magnetic deflec- 

tion 

1770H -- 3 db @ 110 kc. 10 in. /volt .25 -15 -3 db @ 

110 kc. 

10 in. /volt .25-15 17" $1720 Magnetic deflec- 
tion 

JACKSON ELECTRICAL INSTRUMENT CO., 144 McDonough St., lir ,4 

0R0.2 20 cps -1.5 mc. it 1 db .018 r.m.s. v. /in. I 

20 cps -200 kc. 

± 2 db 

20 cps -SO kc. 

10 cps -100 kc. 

5" 

5" 

S 225 

600 20 cps -1.9 mc. tt 1 db 20 mv. /in. -jI S 355 

FACKARD 

SMc- 

2P /R 

BELL ELECTRONICS, P.O. Box 337, Newbury Park, Calif. 11 
d.c. -S mc. ± 

3 db a.c.- coupled 2.5 

cps -20 kc. 1 

mv. /cm. 

1 -30 d c. -200 k:. 
t 3 db 

.2 v. /cm. 1 sec. /cm.- 
1 µsec. /cm. 

3" S 570 Dual -gun scope; 
IX, 2X, 5 %, and 

1OX sweep ex- 
pond; .07 µsec. 

rise time 

RADIO CORPORATION OF AMERICA, Harrison, N.J. 

W0-91A 3 cps -4.5 mc. wideband ± 
1 

db; 3 cps -l.5 sac. high sensi- 

tinily; 3.5 cps -1.5 mc. flat 
within 6 dh 

.15 p -p v. /in. 
wideband; .05 p -p 

v. /in. high sensi- 

tinily 

1.40 3 cps 500 kc 

flat within 
6 db 

.18 r.as s 

s /In 
7 2 -30 10 cps 100 kc. 5" S 239.50 Sensitivity and in. 

put impedance 
with "V lnput'' 
cone.; rise time 

.1 µsec. (4.5 mc. 

pos.); 5 µse<. (I S 

µse:. pos.) 

SIMPSON ELECTRIC CO., 5200 W. Kinzie St., Chicago 44, Ill. 

458 wideband flat within ± 1 db 

to 4.S mt.; narrow band flat 
within ± 2 db 10 cps -300 kc. 

wideband30r.m.s. 
mv. /in.; narrow 

band 20 r.m.s. 

mv. /in. 
15 cps -20 k:. 
flat within 
±1 db; 6db 
down @ 100 kc. 

up le 200 kc. 7" $ 393 

466 15 cps -100 k:. flat within ± 1 

db; 6 db down @ 250 k:. 
30 r.m.s. mv. /in. .5 -35 @ 

alt. X100 

.7 r.m.s. 

v. /in. 
1S cps -80 kc. S" $ 149.95 

2610 d.c. -8 mc. ± 1.5 db 2.5 r.m.s. mv. /in. 
without delay line 

1 -30 2 cps -I mc. 
± 1.5 db 

2.5 r.m.s. 

v. /in. 
1 -45 3 cps -500 kc. 5" 

- 
S 575 

- 

Four calibrated 
sweeps 5, 50, 503, 

5000 µsec; rise 

time .1 µsec. in 

transient pos. 

TEKTRONIX, INC., P.O. Box 500, Beaverton, Oregon _ 

310A d.c.4 mc. o.c.- coupled 

.01 v. /div. 
1.40 13 v. /div. .2 sec./div.- 

S µsec. /div. 
3" $ 625 53 sweep expand; 

90 nsec. rise time 

316 d.c.-10 mc. a.c.- coupled 

.01 v. /div. 
1.40 d.c. -S00 kc. 1.4 v. /div. 2 sec./div.- 

.2 µsec. /div. 
3" 5 750 Rock mount RM16; 

SX sweep expand; 

3S mec. rise time 

(Continued) 
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1962 OSCILLOSCOPE DIRECTORY 

Model 

Vertical Channel Horizontal Channel 

Sweep 
CRT 
size price Remarks Frequency Response Sensitivity 

Input Z 
(meg. ppl.) 

Frequency 
Response 

Sensitivity Input Z 

(me8.. f.) 

317 d.c. -10 mc. cc-coupled 
.01 v. /div. 

1 -40 d.c: S00 kc. 1.4 v. /div. 2 sec. /div. 
.2 µsec. /div. 

3" f 800 Rack mount RMI7; 

SX sweep expand; 

35 nsec. rise time 

321 d.c.S mc. .01 v. /div. 1 -40 d.c. 1 mc. 1.5 v. /div. .1-20 .5 sm./div.- 
.5 µset. /div. 

3" f 785 Transistorized, 
operates o.c.,d.c., 
batteries; SX 

sweep expand; .07 

µsec. rise time 

502 d.c -100 kc. to d.c: Imc. 200 µv. /cm. 
.2 v. /cm. 

1 -47 for single -beam 

applications, 
same as vert. 

S sec. /cm: 
1 µsec. /cm. 

S" f 82S Dual beam; ident. 

vert. amps; 2X, 

SX, IOX, 20X 
sweep expand 

503 d.c.450 kc. 1 mv. /cm. 1 -47 d.c. -450 kc. I mv. /cm. 1.47 S sec. /cm: 
1 µsec. /cm. 

S" S 62S R o c k m o u n t 

RM503; X -Y unit 
for curve plotting; 
tX, sx, lox, 20X, 

SOX sweep expand 

504 d.c. -4S0 kc. S mv. /cm. 1.17 5 sec. /cm: 
1 µsec. /cm. 

5" 5 525 R a c k m o u n t 

RM504 

515A d.c. -1S mc. .05 v. /cm. 1.36 d.c.S00 kc. 1.4 v. /cm. 2 sec. /cm.- 
.2 µsec. /cm. 

S" S 800 Rack mount IRIS; 
SX sweep expand; 

23 mec. rise time 

S16 d.c. -1S mc. .0S v. /div. 1.20 d.c: S00 kc. 1.4 v. /dlv. 1.20 1 sec. /div.- 
.2 µsec. /div. 

S" 51000 Dual trace; SX 

sweep expand; 23 

mer. rise time 

517A .05 v. /cm. 20 µsat. /cm.- 
10 nsec. /cm. @ 

24 kv.; 10 

µset. /cm. -S 

nsec. /cm. @ 

12 kv. 

5" 53500 High speed unit; 
7 nsec. rise time 

519 d.c: I gc. 10 v. /cm. 1000 nsec./cm.- 
2 nsec /cm. 

S" 53800 .35 nsec. rise time 

S31A d.c.1S rm. with K, L, ( -A plug- 

ins; d.c. -14 mc. with A, 8, G 

plug -ins; d.c. -11 mc. H plug -in; 

d.c. -350 kc. 0 plug -in; .06 cps- 

20 kc. E plug -in; d.c. -10 mc. 

with I plug -in 

.05 v. /cm. with 
A, I, K, L, C -A, 

G, I plug -ins; 50 

µv. /cm. with E 

plug -in; S mv./ 
cm. with H plug- 

in; 1 mv. /cm. 
with D plug -in 

Plug -ins A, 

I, D, G, H 

1.47 

( -A, K, L 

1-20 

E, 10 -SO 

1, 1 -24 

d.c. -240 kc. .2 v. /cm. 1 -47 5 sec. /cm. 
.1 µsec. /cm, 

s" S 99S 

without 
plug -ins 

R a c k m o u n t 

RM3IA; SX sweep 

expand 

533A uses A -1 plug -ins; same specs os 

for 531A 

same os 531A same as 

531* 
d.c.S00 kc. .1 v. /cm. 1-45 S sec. /cm: 

.1 psec. /cm. 
S" SI100 R a c k m o u n t 

RM33A; 2X, 5X, 

10X, 20X, 50X, 

100X sweep ex- 

pand; p :ug -ins os 

531* 

535A same as 531A same as S31A same as 

531A 

some os 531A same as 

5314 

some as 

5314 

time base B; 

I sec. /cm.- 
2 µsec. /cm. 

S" 11400 Rack s., o u n t 

RM35A; time base 

A sweep delay 1 

µsec. -10 sec., de- 

rived from time 

base 8 

532 d.c. -5 mc. with A, I, ( -A, G, 

K, L, I plug -ins; d.c. -2 mc. 

with D plug -in; .06 cps -60 kc. 

with E plug -in 

same as 531A same as 

531A 

d.c. -300 kc. .2 v. /cm. 1 -40 I sec. /cm.- 
1 µsec. /cm. 

5" S 875 Rack mount RM32; 

5X sweep expand 

536 d.c. -10 mc. with A, I. ( A, G 

plug -in; d.c.11 mc. with K, L 

plug -ins; d.c. -2 mc. with 0 plug- 

in; .06 cps -60 kc. with E plug - 

in; d.c. -9.5 mc. with H plug -in; 
d.c: 9 mc., 1 plug -in 

same as 531A same as 

5314 

same as for 
vert. channel 

plug -ins 

sane as 

531A 

same as 

531* 

time base gen. 

T: 2 sec./div.- 
.2 µsec. /div. 

S" 51050 X -Y unit for curve 

tracing; SX sweep 

expand 

5414 dc.-30 mc. with K, L plug -ins; 

d.c. -24 mc. with C -A plug -in; 

d.c. -15 mc. with H plug-in; 
d.c. -20 mc. with A, B, G plug- 

ins; d.c. -350 kc. with D plug- 

in; .06 cps -20 M. with E plug- 

in; d.c. -13 mc. with Z plug-in 

.05 v. /cm. A, I, 
C -A, G, K, L, 8 Z 

plug -ins; 

1 mv. /cm. -D; 

S mv. /cm. -H; 

.5 mv. /cm. -E 

plug -ins A, 

B, D, G, H 

1 -47; 

plug ins K, 

L, C -A, 1- 

20; plug -in 
E, 10 -50 

plug -in Z, 

1 -24 

d.c. -240 kc. .2 v. /cm. 1 -47 S sec. /cm.- S" $1200 SX sweep expand 

.1 µsec. /cm. 

543A same as 541A same as 541A some as 

541A 

d.c.-500 M. .1 v. /cm. 1.45 5 sec. /cm.- 
.1 psec./cm. 

S" $1275 2X, SX, 10X, 200, 

50X, 1000 sweep 

expand 

545A same as 541A some as 541A same as 

541A 

same as 541* some es 

541A 

same as 

541A 

time base I: 
1 sec. /cm: 
2 µsec. /cm. 

S" $1200 Time base A 

sweep delay 1 

µsec. -10 sec.; de- 

rived from lime 

base I 
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1962 OSCILLOSCOPE DIRECTORY 

Model 

Vertical Channel 

Input Z 
(meg. µµt.) 

same as 

541A 

Horizontal Channel 

Sweep 
CRT 
Size Price Remarks Frequency Response Sensitivity 

Frequency 
Response 

d.c.-400 kc. 

Sensitivity 
Input Z 

(meg µ/5f.) 

551 range-plug-in: .06 cps -20 kc., 

E; d.c. -350 kc., D; d.c. -13 mc., 

7; d.c. -14 mc., H; d.c.-18 mc., 

A, I, G; d.c. -22 mc., ( -A; dc.- 
25 mc., t; d.c. -30 mc., K 

.0S v. /cm. plug- 

ins A, 8, ( -A, 6, 

H, K, L, 2; plug - 
in D 1 mv. /cm.; 
plug -in E SO 

µv. /cm. 

.2 v. /cm. .1-40 5 sec. /cm.- 
1 psec./cm. 

S" $1800 Dual -beam unit; 
SX sweep expand 

555 range- plug -in; .06 cps -20 kc., 
E; d.c.-350 kt., D; d.c.-13 mc., 
I; d.t. -1S mc., H; d.c. -20 mt., 
A, 8, G; d.c.-24 mc., C -A; d.c.- 
30 mc., K, L. 

.05 v. /cm. A, 1, 

(-A, G, K, L, 2; 

SO pc/cm., E; 

I mv. /cm., D; S 

mv. /tm., H 

same as 

S41A 

d.c. -240 ht. .2 v. /cm. 1 -47 S sec. /cm.- 
.1 psec./cm. 
sweep can be 

delayed 
.S psec.-50 sec. 

5" $2600 Dual beam unit 
with sweep delay; 
SX sweep expand 

181 same os SSS with Al plug -ins 

8 type 81 adapter; with type 

80 plug -in d.c. -l00 mc. 

same as 555 with 
A.7 plug -ins 8 

type 81 adapter; 
with type 80 plug. 

in A v. /cm. 

same as 

SSS; with 
type 80 

plug-in 
.1 -10 

d.c. -240 kc. .2 v. /cm. 1-47 2 sec. /cm.- 
S nsec. /cm. 

S" $1375 Rise time type 

80 plug -in 3.5 
nsec.; SX sweep 

expend 

S8S same as 581 same as 581 same as 

581 

some as 581 some os 581 same as 

581 

vor. sweep 

delay 1 µsec.- 
10 sec. 

5" $1675 Has second time 
base gen. for 
sweep delay 

Plug -Ins: A, wideband d.c., 25 nsec. rise time, S90; I, wideband, high -gain, 
25 nsec. rise time, SI35; ( -A, dual -trace d.c., 23 nsec. rise time, $250; D, 

high -gain d.c. differential, SI55; E, low -level a.c. differential, 5175; G, 

wideband d.c. differential, I8 -3S nsec. rise time, 118S; H, wideband, high- 

gain d.c., 23 -70 nsec. rise t'me, SIBS; K, fast -rise d.c., 12 -70 not. rise 
time, $135; L, fast -rise, high -gain, 15-70 num. rise lime, $200; N, sampling, 
.6 nsec. rise time, $600; T, ime -base generator, .4 nsec. rise time, $235; 
I, differential comparator, $525. 

560 type SO vert. amp.: 15 cps -200 

kc.; type 59, d.c. -400 kc.; type 

60, d.c. -1 mc.; type 63 diff. 
amp. d.c.300 kc.; type 72 dual. 
trace d.c.-650 kc.; type 75 

wideband amp d.c.-4 mc. 

1 mv. /cm.; 1 

v. /cm. /.05 v./ 
cm. /50:1 rejet' 
tion ratio; 10 

mv. /cm.; .05 v.,' 
cm. respectively 

type SO 

none; type 

S9 .250 

meg 
balance 
1 -47 

type 51 time 
Bose S ms. /cm. 
type 67 time 
base 5 sec./cm.. 
1 psec./cm. 

5" 560 -$325 
50 -$115 
51 -5135 
59 -S SO 

60-S 99.50 
63-S 12S 

67-5 150 

72-S 250 

75-S 175 

Type 72 dual trace 

amp. 30 kc. 
switching rate; 
1X.202 magnifier 
an SI time -bast 
unit; SX sweep ex- 

pand on 67 time - 
base unit 

561 same plug -ins as 560 plus units 
No. 70.79 

5" S 425 

WATERMAN PRODUCTS CO., 2445 Emerald St., Philadelphia, Pa. 

Mark I d.c. -75 he. 6 r.m.s. v. /dir. .5-100 20 cps -75 kc. .15 r.m.s. 

v. /dir. 
.5.100 20 cps- 20 kc. 3" S 89.95 

Mark II d.c. 100 hr. 36 r.m.s. mv./ 
div. 

1.90 20 cps -75 kc. 1S0 r.m.s. 
mv. /dir. 

.5.40 20 cps- 20 kc. 3" $ 149.50 

S-11.A d.c.-200 kt. ± 2 db 100 r.m.s. mv. /in. .535 d.c. -200 kc. 100 r.m.s. 
mv. /in. 

10.10 3 cps -SO Its. 3" S 149.50 2 psec. rise timt 

S -I4 -A d.c -ISS kc. ± 2 db 12 r.m.s. mv. /in. 1.25 d.c. -ISS kt. 42 r.m.s. 

me. /in. 
I.3S .5 cps -SO kt. 3" S 249.00 1.8 pact. rise time 

S -14 -I d.c. -700 kc. ± 2 db SO r.m.s. mv. /in. 1 -25 d.c. -200 kc. ISO r.m.s. 

mv. /in. 
1.2S .5 cps -50 kc. 3" $ 239.00 .3S µsec. rise time 

S -14 -( d.c. -700 kc. ± 2 db 10 r.m.s. mv. /in. 1 -25 d.c. -700 kc. 700 r.m.s. 

mv. /in. 
10.15 .5 cps -SO kc. 3" S 289.00 .3S µsec. rise lima 

S-15.A d.c.-15S kc. 10 r.m.s. mv. /in. 1 -25 d.c.-140 kc. 1 r.m.s. 

v. /in. 
1.25 .5 cps -SO kc. 3" S 399.00 1.8 psec. rise 

time; two sepa- 

rate scopes in ont 
unit 

S-I6 -A d.c.-5 mc. -F- t /.3 db 2.Sr.m.s.mv. /cm. 1-40 3 cps -180 kc. 10 r.m.s. 
mv. /in. 

1-120 5 cps -50 kc. S" S 24S.00 .07 µsec. rise time 

5.17 -A d.c.-230 kc. + VI - 6 db d.c. 10 mv./div. 1 -S3 3 cps -170 kc. 400 p -p 

mv. /in. 
I -8S 1 sec. /div.- 

10 µsec. /dir. 
3" S 295.00 2 µsec. rise time 

Notes on the Tables 
Among the most important factors to be considered when selecting an 

oscilloscope are the vertical -channel sensitivity and the passband. The 
former must be great enough to provide a useful display of the lowest 
amplitude signal to be observed. The latter has to be sufficiently broad 
to display the highest frequency signal to be studied without modifying its 
waveshape. The rise time should be fast enough to give an undistorted 
display of the fastest pulse and sweep speeds must be commensurate 
with this. 

Dual- channel oscilloscopes are especially suited for performing over -all 
system checks as the input waveform can be compared directly with the 
output waveform. A dual -channel scope can be used to determine phase 
shift by measuring the time (distance) between zero -axis crossings of the 
same waveshape slopes. However, the relative phase of two signals can 
also be compared with a single -channel scope by using Lissajous patterns. 
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All the specifications listed here are based on information supplied by 
the manufacturers. Further details and prices (where applicable) can be 
obtained by writing directly to the firms in question. 

Only the d.c. frequency response of the vertical and horizontal channels 
is listed. In those cases where separate a.c. and d.c. sensitivities were 
mentioned by a manufacturer, we showed the a.c., the higher of the two. 

With regard to sweep speeds, we noted in the remarks column the amount 
of sweep expansion that is available. Vernier -control provision for extend- 
ing the time of the slowest sweep is not taken into account. 

Special -purpose oscilloscopes, such as tube and transistor- characteristic- 
curve tracers; TV vectorscopes and waveform monitors; and strain -gage 
oscilloscopes, were not included. 

Kit oscilloscopes are not included here; they are listed in the directory 
of kit test equipment elsewhere in this issue. 
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BI - _+ 
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Fig. 1. Leakage in electrolytics used 
for inter -stage coupling is critical. 

Leaky Electrolytics 
in Transistor Circuits 

THE DEVELOPMENT of leakage 
in electrolytic capacitors and the 
problems that arise from this 

characteristic are not new to electronics 
technicians. In transistor circuits, how- 
ever, the difficulties created are some- 
what more complex than is usually the 
case in tube circuits and the symptoms 
are also more elusive. 

A principal cause for the additional 
woe is the fact that normal transistor - 
circuit configurations involve imped- 
ances considerably lower than those en- 
countered in tube circuits. Thus the 
values of coupling capacitors must be 
considerably higher. When low -fre- 
quency circuits are involved, such as 
audio stages in transistor radios and 
other equipment, the high values are 
obtained by using electrolytic capacitors 
in coupling applications. To conserve 
space, miniature, low- voltage electro- 
lytics are employed frequently, and 
these are quite likely to develop leakage 
or have some leakage to begin with. In 
practice, leakage resistance often means 
more in determining the behavior of a 
circuit than capacitance. The fact is 
worth noting when troubleshooting, re- 
placing capacitors, or constructing. 

To illustrate the point, consider the 
circuit of Fig. 1. The collector of each 
transistor has a potential fairly close to 
that of the 9 -volt battery, in this case 
about -8.5 volts for the p -n -p units. 
The base of V, is biased to approxi- 
mately -1 volt, primarily by the action 
of R,. To maintain this bias, d.c. leakage 
resistance (R..) of C, should be quite 
high, being somewhere in the vicinity 
of 1 megohm for a good unit. 

Now suppose that leakage resistance 
Rr is lower or drops to 250,000 ohms, for 
example. There is a path for the -8.5- 
volt potential at the collector of V, to 
the base of V, through R. This will shift 
bias, bringing it closer to -2 volts. 

The operating point of the V. stage 
will definitely shift. A good possibility is 

`1 ( 

DET 
_ 

RI 

1 

R 

R2 

BI , 
+ 

9V. 

Fig. 2. In this circuit, effect of leak- 
age may be opposite to that in Fig. 1. 

that distortion and clipping of peaks 
will occur The cause may be obscure to 
an unwary technician. Even when the 
change in voltage reading is sufficient to 
arouse suspicion, attention may be di- 
rected to the transistor itself or the 
value of R,. If distortion in the audio 
output is not sufficient to be readily evi- 
dent, the trouble may be even more con- 
fusing. The complaint may be that bat- 
tery life in the equipment is noticeably 
shorter than it used to be. This would 
occur because the V, collector is draw- 
ing greater- than -normal current. The 
audio stages in a transistor radio gen- 
erally account for most of the drain on 
the battery. On the basis of the symp- 
tom, a more familiar cause of short bat- 
tery life, like leakage in an "on -off" 
switch, might be considered. 

There are other possibilities, another 
common one being shown in Fig 2. De- 
tected audio signal is coupled from vol- 
ume control R, to the base of transistor 
V,. The d.c. potential at R, is more posi- 
tive than that at the base of V, in this 
case. If C, develops shunt leakage resist- 
ance, V, bias would shift in the direction 
opposite to that in the previous example, 
say to about -0.5 volt. Again, distortion 
may result, and output may be weaker 

Let us suppose, however, that output 
from the second detector was also used 
to supply a.v.c. voltage for preceding 

By WARREN J. SMITH 

stages in the receiver. The drop due to 
leakage resistance would upset normal 
action of the entire a.v.c. circuit. In 
most cases, this would reduce the a.v.c. 
effect, with the result that enough sig- 
nal would get through to cause over- 
loading on strong transmissions. (In 
some configurations -as when n -p -n and 
p -n -p transistors are both used -the op- 
posite effect might occur!) 

The nature of the symptoms are such 
that the technician would do well to 
keep the possibilities in mind whenever 
a circuit using electrolytics for coupling 
applications is involved -which is 
often. For test purposes, it is helpful to 
know that a good, well -formed bantam 
electrolytic has a normal leakage cur- 
rent in the range from 2 to 6 microam- 
peres. Variations will depend on capaci- 
tance value and applied voltage. Also 
helpful is the fact that, when the com- 
ponent becomes even slightly defective, 
this current is likely to increase many 
times. 

When a fresh electrolytic is selected 
for replacement use or being inserted in 
a new circuit, it is not likely to be well 
formed, Recommended practice is to ap- 
ply a forming voltage to the component 
before installing it in its circuit to build 
it up. This rule, which also applies to 
electrolytics used in tube circuits, is fre- 
quently ignored : forming takes place as 
the capacitor is used normally in its 
equipment. During the earliest portion 
of the forming cycle, however, ex- 
tremely heavy leakage current is drawn. 
Although this period is brief, it can per- 
mit a transistor to draw enough current 
in the capacitor applications shown here 
to produce damage. Since transistors 
are expensive components, the practice 
of pre -forming should be observed care- 
fully. 

While p -n -p circuits have been used 
for illustration, the points made here 
apply equally to n -p -n stages, except 
for changed voltage polarities. 

Frequently used for coupling in low- impedance circuits, electrolytics can 
baffle the unwary with obscure and misleading symptoms when defective. 
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Horn Antenna 
for Satellite 

Huge horn antenna recently completed at 
Andover, Maine for the Bell System's Proj- 
ect "Telstar." Engineers will carry out 
experiments in broadband communications 
by way of the active satellite, scheduled 
for launching this spring. The horn will 
both transmit signals to and receive sig- 
nals from the satellite, a "space radio 
relay tower." Workman standing on the 
framework reveals the size of the 177- 
foot-long structure. 

RECENT DEVELOPMENTS in ELECTRONICS 

Alaskan Telephone Link 
The first direct distance dialing telephone network in Alaska 

was placed in operation by Western Electric recently for use 

by the U.S. Air Force. The system interconnects all Air Force 

installations throughout the vast reaches of the 49th state 
into a long- distance dial telephone system for command and 

tactical functions. The major automatic switching centers 
are located at four sites of the 3000 -mile "White Alice" 
communications network. The two technicians shown in the 
photo are checking over some of the equipment at one of 
the sites. 

Communications Satellite 
In a room lined with pyramids of foam plastic that absorb 

radio energy, Bell Labs engineer is inspecting a model of the 
" Telstar" experimental communications satellite. The room 

simulates the radio environment of space so that the broad- 

band antennas circling the satellite and the beacon antenna 

atop the satellite can be tested. 

/- 
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New Optical Maser 

A Minneapolis -Honeywell scientist is observing the pink glow caused by 

exciting helium and neon gas in a glass tube that forms part of a new c.w. 
optical maser. This maser, believed to be only the fourth such operating 
device yet announced, incorporates several unique features, including a 

high degree of mechanical stability and interlocking micrometers for pre- 
cise alignment. Devices of this type show promise for use in long -range 
communications and for precise measurement of velocity. 
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Molecularized Receiver 
A unique radio receiver made up of molecular electronic building 
blocks was demonstrated recently by Westinghouse and the Air Force. 
Solid blocks of specially fabricated materials perform the functions 
usually handled by separate electronic components. The receiver 
weighs less than 14 lb. and has a volume of 9 cu. in., while a com- 
parable receiver built by conventional methods weighs over 5 lbs. and 
occupies 148 cu. in. of space. 

June, 1962 

t Luxury Liner Control Room 
The control room of Philips' television and 
audio installations aboard the new luxury 
liner SS "France" is shown at the left. Pic- 
tured are the chief engineer and his two 
assistants who monitor the 3- network sound 
system and 2-network TV system. The sound 
system develops a total power of 12,000 
watts over about 1500 loudspeakers, in- 
cluding several sterec installations. Closed - 
circuit and off -the -air TV equipment permits 
programs from either the ship or from Eu- 

ropean and American TV stations to be 
viewed on some 450 TV sets. 

Transistorized Autopilot 
A transistorized computer for a unique new light -plane autopilot was 
unveiled recently by Minneapolis -Honeywell. The computer was de- 

scribed as having the ability to virtually "think for itself." For exam- 
ple, if one engine fails. the autopilot automatically senses this change 
and compensates by smoothly banking the aircraft to maintain the 
intended flight path. The complete autopilot system retails at about 
$5500 plus installation. 

Automatic Transistor Tester 
This test set, which automatically tests eight parameters of a transis- 
tor in eight seconds and records the information on punch cards, was 
built by Delco Radio for use in its power transistor reliability program 
in connection with the "Minuteman" missile. The device checks its 
own results after testing a rack of 20 transistors. If a transistor is 

out of limits, or if some part of the device itself fails, the machine 
turns itself off. The tester checks ccllector voltage, collector current. 
emitter voltage, saturation voltage, base current, low and high col- 
lector currents. emitter -to -base voltage, and floating potential. 
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SERVICE 
By JOHN T. FRYE 

Polyoptic Sealing & Power Supplies 
MAC, perched on a stool in front 

of the service bench, was 
reading some mimeographed 

sheets when Barney returned from a 
service call. 

"I never thought last winter I'd ever 
be too warm again," the youth con- 
fessed; "but I believe I am. How about 
turning on the air -conditioner ?" 

"Go ahead; and while you're cooling 
down, let's talk a little about 'polyoptic 
sealing.' " 

"If you insist," Barney agreed, loosen- 
ing his tie and collar; "but why we 
should discuss the hunting of seals with 
polyps is beyond me." 

"That's not exactly what the phrase 
means. You probably know two flat 
glass plates will stick together. I don't 
mean just when they're wetted. I'm 
talking about two highly polished per- 
fectly mated pieces of glass that stick 
together when completely dry because 
of intermolecular bonding. They're held 
together by mutual attraction of mole- 
cules on the two surfaces. Applying this 
principle to the sealing of the glass en- 
velope of a vacuum tube to the glass 
base or button carrying the elements is 
called 'polyoptic sealing.' " 

"Why ?" 
"A French firm, Compagnie Generale 

de Telegraphie Sans Fil /CSF), was a 
pioneer in the sealing method, which 
they call a system de scellement par 
poli -optique, or, roughly translated 
'sealing by optical polishing.' The term 
poli -optique was corrupted in this coun- 
try to 'polyoptic.' " 

"How come you dig all this ?" 
"I ran across a story about it in 

'Tung -Sol Tips' published by the Tung - 
Sol Electric Company two or three 
months ago. I was interested and wrote 
the company for more information. The 
Chatham Electronics Division of Tung - 
Sol has been investigating the method 
under an evaluation type of contract 
from the Signal Corps since 1956, and 
they have an agreement with CSF to 
obtain technical information and manu- 
facturing know- how." 

"You mean they just stick the enve- 
lope on the button and that's it ?" 

"No, the two mated glass surfaces 
form a temporary seal that will hold a 
vacuum of 2 x 10-' millimeters of mer- 
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cury. This vacuum is applied to the tube 
in a sealing furnace where it is vacuum - 
baked at 400° C. A graphite ring is 
placed around the button stem and 
heated by induction to 950° C. Fifteen 
seconds of t his creates enough localized 
heat to fuse the glass surfaces together 
and make a permanent seal." 

"How is a tube usually sealed ?" 
"By a method called flame -sealing in 

which a high- temperature gas jet heats 
the mating surfaces of the button and 
envelope so as to fuse them together. 
This has several disadvantages : the 
high temperature during sealing and 
annealing often oxidizes the tube ele- 
ments; the emissive coating binder may 
be broken down by the heat; impurities 
in the heating gas can contaminate the 
tube elements; carbon dioxide, water 
vapor, and oxygen liberated from the 
melting glass in the sealing zone may be 
absorbed by the carefully cleaned sur- 
faces of the elements; and high tern - 
perature at the seal may vaporize metal- 
lic impurities onto the cathode surface. 
The tube cannot be evacuated until 
after this sealing process has been 
completed. 

"Practically all these disadvantages 
disappear in polyoptic sealing because 
(1) the envelope is evacuated before 
heat is applied, and (2) not so much 
heat is necessary. Oxidation cannot take 
place in the vacuum. There are no gas 
fumes to contaminate. Few contaminat- 
ing products and vapors are released in 
the brief 15 seconds during which the 
glass is soft, and these are swept into 
the exhaust system before they can do 
any harm. There is no distortion of the 
element mount due to softening of the 
glass adjacent to the pins." 

"But how do they know these things 
are really important ?" 

"That is what first caught my inter- 
est. They manufactured two lots of 1258 
thyratrons, one with conventional 
flame -sealing, the other with polyoptic 
sealing. Only 60% of the flame -sealed 
tubes passed inspection, while 85 % of 
the polyoptic- sealed tubes were okay. 
Next both lots were subjected to a 2000 - 
hour life test. Not a single flame -sealed 
tube survived the test, while better than 
60% of the polyoptics were still going 
at the end of 2000 hours." 

"What kind of a tube is the 1258? 
Seems to me 2000 hours is not a very 
long life for a tube." 

"It is for a 1258. This zero -bias minia- 
ture hydrogen thyratron, designed pri- 
marily for use as a pulse modulator in 
low -power radar transmitters, was se- 
lected because experience has shown 
extraordinary care is necessary during 
sealing to produce a reliable product, 
and even then the production yield is 
erratic. It has a guaranteed life of 500 
hours and an average life of about twice 
this; so you can see 2000 hours is a real 
Methuselah age for a 1258. 

"I want to point out not all tubes are 
going to be polyoptic sealed--at least 
not right away. Lapping those two mat- 
ing surfaces and testing the laps with 
interference bands produced by a mono- 
chromatic helium light source is tedious 
and expensive. However, in industrial 
and military tubes where reliability is 
very important, the very substantial 
improvement is certainly worth the 
extra cost; and maybe high -speed inex- 
pensive methods of producing polyoptic 
seals will be devised. Not to change the 
subject, how did you make out with that 
service call you were on ?" 

"I darned near pulled a boo- boo," 
Barney confessed. "The lab technician 
who called from that tire and rubber 
company on the West Side said their 
laboratory vibration testing machine 
was blowing fuses. He explained he 
thought he had spotted the trouble by 
just checking resistors. When he put 
his ohmmeter across a 30,000 -ohm re- 
sistor in the high voltage power supply, 
he got variable readings between 1000 
and 5000 ohms. After he explained the 
resistor was wire -wound, I thought I 
had better take a look. 

"Sure enough, it was the bleeder re- 
sistor of the high -voltage power supply 
for the power amplifier, which used six 
807's in a push- pull -parallel arrange- 
ment. This amplifier translated the sig- 
nal from a variable- frequency 5 -2000 
cycle sine -wave generator into power to 
drive the vibrating mechanism. The 
power supply itself was a conventional 
full -wave affair putting out about 800 
volts of well -filtered d.c. It used a pair 
of 866's, a swinging choke, a smoothing 
choke, and two 15 -sf. oil -filled capaci- 
tors. 

"I explained as tactfully as I could 
that low resistance measured across a 
bleeder resistor does not necessarily in- 
dicate a bad resistor. More often it 
means there is a low- resistance path 
somewhere along the high -voltage line. 
First I disconnected the power supply 
from the amplifier. This made no change 
in the low resistance across the bleeder; 
so I knew the trouble was in the supply. 
Next I disconnected the bleeder resistor. 
It checked 30,000 ohms exactly; so I 
reconnected it. 

"About this time I felt a pair of re- 
sentful eyes boring into my back, and I 
turned around to find they belonged to 
the plant electrician. He was obviously 
mad because he thought I was muscling 
in on his job. Mostly for the electrician's 
benefit, I explained to the lab technician 

(Continued on page 82) 
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the DOSIMETER 
By ROBERT GARY 

A pocket -sized device for measuring total 
accumulated radiation. Its operating principles, 

construction, and its care are discussed. 
NUCLEAR radiation, 

as most readers 
know, can be de- 

tected only by photographic 
and electronic means. Three 
different detection methods 
are used to protect person- 
nel who work in radioactive 
environments: the first is the 
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Fig. 1. The dosimeter is basically an electroscope to which 
has been added an optical system and a calibrated scale. 

wearing of photographic film badges, the second is the carry- 
ing of pocket ionization chambers, and the third involves 
the use of the dosimeter. 

The dosimeter is rapidly becoming the most popular of 
the three because it is the only device that tells the wearer 
directly, at any time, how much radiation he has been ex- 
posed to. Dosimeters are recommended emergency equip- 
ment in fallout shelters, and for Civil Defense workers, and 
others who might be exposed to radiation. Dosimeters are also 
widely used wherever gamma and x -ray radiation are en- 
countered in laboratories and industry. In order to calibrate, 
charge, and test a dosimeter, only a basic understanding of 
its operating principles is necessary. 

Hou' it Works 
Fig. 1 shows a cylinder with a well -insulated, positively 

charged wire in the center. If a small metal -coated, quartz - 
fiber loop is attached to the center wire, the fiber will deflect 
toward the outer shell because the like charges of the quartz 
fiber loop and the positively charged wire repel each other. 
The unlike charges of the fiber loop and the outer shell at- 
tract. The higher the voltage between the center wire and 
the outer cylinder, the farther the fiber will deflect away from 
the center wire. Gamma or x -ray radiation will ionize the 
air surrounding the center wire thus allowing some of the 
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charge to leak off to the 
outer shell. The amount of 
deflection and the position 
of the quartz fiber loop is 
directly proportional to the 
charge. 

This is the principle of 
the electroscope which 
forms the heart of the dosi- 

meter. Many high school students have seen the operation 
of the electroscope in their physics lab work, but the electro- 
scope used in the dosimeter is much smaller and more com- 
pact. 

A typical dosimeter looks like a ball -point pen. The view 
of its internal construction in Fig. I shows that the electro- 
scope is only one part of the dosimeter. In order to translate 
the position of the fiber into a unit of radiation intensity, a 
small portion of the fiber is optically enlarged and projected 
on a calibrated scale. The optical portion of the dosimeter 
is essentally a pocket microscope and requires that one hold 
the dosimeter up to a light source to obtain a reading. Day- 
light through a window is satisfactory. 

Dosimeters are available for different exposure levels but 
the most widely used type has a range of 0 to 200 milliroent- 
gens. This dosage is not lethal but if one is exposed to 200 
mr. in a period of a day or so, further exposure should be 
avoided and medical aid sought. 

In many industrial and research institutions personnel are 
instructed to wear two dosimeters so that one can be used 
to check the other. 

Charging a Dosimeter 

The dosimeter requires a charger to establish a potential 
(Continued on page 79) 

B C 

Fig. 2. Fully charged dosimeter at left indicates 0 mr. Radiation reduces charge and increases scale indication to 200 mr. 
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Test Equipment for 
Communications Servicing 

By TEX SMILEY 
National Service Manager, Communication Products Dept., General Electric Co. 
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Fig. 1. Test equipment needed to service the power supply 111, the transmitter 121, and the receiver 131 of an FM mobile unit. 

THE USER of two -way radio communications equip - 
ment has one concern-to be able to communicate 
with other stations in his system when he wants. 

The job of the mobile communications technician is to keep 
the equipment in top -notch working order so that this goal 
is achieved. To do this job properly, the right type of test 
equipment is required. 

The variety of available test equipment often makes it 
difficult for the communications technician to select wisely. 
The choices should be made on the basis of: (1) the location 
and type of service to be rendered by the two -way radio 
service station; (2) the requirements of the Federal Commu- 
nications Commission; and (3) the cost of the test equipment. 

Many service organizations encounter communications sys- 
tems on all commonly used bands and, consequently, must 
choose test equipment which will operate over these ranges. 
Certainly, the r.f. test equipment must be capable of oper- 
ating on the three most used bands of approximately (1) 
25 -50 mc.; (2) 150 -174 mc.: and (3) 450 -470 mc. There 
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are other operational fixed and Government frequencies used 
in communications, such as those in certain portions of the 
150 -mc. band and 72 mc., which service technicians may 
also encounter. If it is known that equipment which oper- 
ates on these frequencies is to be serviced, then certainly the 
required test instruments should be on hand. 

Type of Service Rendered 
The fact that there are numerous manufacturers of mobile 

radio equipment shouldn't cause the technician too much 
trouble when it comes to selecting his test equipment. This 
is true since a well -designed two -way radio unit should be 
able to be tested with standard instruments. However, the 
type of service the technician wishes to offer his customers is 
an important factor. 

Since most two -way communications equipment is mobile, 
that is, it is designed to be used in vehicles, it is often pos- 
sible to arrange to have the radio -equipped vehicles driven 
to the communications service station for radio repair. Most 

Summary of the equipment requirements for the technician 
who is interested in going into two -way mobile radio servicing. 
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communications service stations have established price dif- 
ferentials for this type of service as compared to service per- 
formed at the user's location. The decision to service two - 
way radios in the field will, to some degree, dictate the type 
of test equipment purchased, although the communications 
base station equipment obviously must be serviced at its 
location. Rack -mounted test equipment may satisfy every 
need in the shop, but will be of little use when it is neces- 
sary to service a two -way unit mounted in a vehicle working 
20 miles from the service shop. In cases where a specially 
equipped service vehicle is employed, this problem is mini- 
mized. 

FCC Requirements 
The mobile communications technician must also con - 

sider Governmental requirements when choosing his test 
equipment. Although the Federal Communications Corn - 
mission will not put its stamp of approval on items of test 
equipment, it does require that the service technician be 
licensed and have access to test equipment that will guar- 
antee his capability for maintaining each system he services 
within FCC rules and regulations. 

Since these regulations are stringent, the test equipment 
must have greater accuracy than the equipment being meas- 
ured. For example, frequency tolerance of land mobile com- 
munications transmitters under split -channel operation is 
.0005 %. To assure accuracy, the frequency meter used to 
measure this tolerance should be at least twice as good and 
preferably better. A typical frequency accuracy of .00017. 
is presently available with suitable test equipment. Con- 
sidering possible further splits in certain channel allocations, 
instruments with a frequency tolerance of even .00017 may 
not be suitable in future years. 

Test Equipment Costs 

The cost of mobile communications test equipment varies 
widely. The decision to purchase more or less expensive 
equipment should be based upon need and on the specific 
type of equipment. For example, highly accurate frequency 
meters are expensive while such items as v.t.v.m.'s or v.o.m.'s 
are relatively inexpensive and may even be put together 
from kits -a further price saving. 

It is possible to become "test- equipment poor" by pur- 
chasing beyond service needs. On the other hand, inade- 
quate test equipment can turn out to be a poor investment. 
The phrase "you pay for good test equipment whether you 
have it or not" applies since poor test equipment will result 
in lost time, repeat repair work, and customer complaints. 

Fig. 1 indicates those items of test equipment most often 
needed to service FM mobile communications equipment. 
As mentioned earlier, the specific items purchased will de- 
pend on the needs and wants of the service station. 

Frequency Meters 
Recently the FCC relaxed its requirements in certain ser- 
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vices so that frequency measurement of communications 
transmitters is now required only once each year. This does 
not mean, of course, that this is the extent of the use for the 
frequency meter. A service station operator may have a 
number of systems under service contracts or under his re- 
sponsibility. These systems may contain many mobile units, 
each requiring its annual check. For example, a one -man 
service station may have 200 to 400 mobile units plus 10 to 
15 base stations tinder his care while larger stations may have 
to oversee thousands of units. In any case, the job of meas- 
uring the frequency of each unit can become a laborious and 
time -consuming assignment. Obviously, a frequency meter 
which will allow him to perform this service in the shortest 
possible time can result in increased income for the techni- 
cian through hours saved. Also, routine maintenance often 
requires the use of a frequency meter. 

Since this unit is usually a rather expensive test instrument, 
it should be chosen carefully. Jleters are available in a price 
range from approximately $4000 for the larger direct -reading 
counter instruments down to about $400 for the crystal- 
controlled heterodyne units. Factors such as size, weight, 
portability, ease of operation, frequency ranges, accuracy, and 
stability, as well as cost, should be weighed before a purchase 
is made. 

Larger stations often have frequency meters for both the 
laboratory and the field service truck when large numbers of 
units are serviced out of the shop. It must he remembered 
that the meter which permits fastest frequency checks in the 
laboratory could lose its value when the time comes for it to 
be hand -carried to a mountain top to set a base- station 
frequency. 

Modulation Monitor 
"Wide-band" operation of land mobile communications 

equipment will continue throughout 1962; however, this 
15 -kc. deviation operation will be prohibited on most channels 
as of January 1, 1963. At that time, government regulations 
will require that all systems be limited to 5 -ke. deviation 
usually referred to as "narrow band." 

Not only should the modulation monitor selected be capable 
of accurately taking these measurements on all desired bands, 
but in cases in which tone applications are used, it is very 

Photographs showing a pair of typical service -bench 
setups for handling mobile two -way radio equipment. 

desirable that deviation readings below 1 ke. be taken with 
accuracy. This latter requirement makes it imperative that 
the technician evaluate his choice carefully to guarantee 
accurate readings irrespective of extraneous noise in the unit 
itself or in the working area. 

Several models of frequency meters incorporate modulation 
monitors in the same instalment. Other modulation monitors 
are self -contained, using direct meters or scope traces to indi- 
cate average deviation or peak -to -peak readings. 'Portability 
and ease of operation are again important considerations. 

Power Meter and Dummy Load 
There are those who consider a power meter (wattmeter) 
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a luxury item and hesitate to invest money in such an instru- 
ment. Most technicians have learned, however, that there is 
no more accurate or faster means of measuring the output of a 
mobile transmitter than with a properly calibrated power 
meter. Obviously, the meter selected must be capable of 
covering frequency and power ranges used in mobile com- 
munications. Some of the available instruments accomplish 
this by means of plug -in elements, others by means of selector 
switches. Most meters allow both forward and reflected 
power to be measured, hence antenna matching may be 
checked. 

Many manufacturers offer power meters terminating the 
r.f. output power into a 50 -ohm resistive load of various 
wattages. Prices of such instruments range from less than 
$100 to several hundred dollars, depending upon the fre- 
quencies and power to be measured. 

A proper termination for the communications transmitter 
must be made before final tuning can be completed and the 
output measured. The antenna itself may be used, however 
this may cause interference to the system. This can be elimi- 
nated by the use of a properly matched dummy load. Im- 
portant considerations here are proper impedance values, 
adequate power rating, and the ability to dissipate heat. 
Loads are available for all ranges to handle output from the 

Another fully equipped service bench for mobile two -way radios. 

smallest pocket transmitter to the largest base -station trans- 
mitter. 

V.O.M. or V.T.V.M. 

Apparently, the v.o.m. or v.t.v.m. used by the technician 
is a very personal choice. Of the dozens which are on the 
market, many will meet the needs of the communications 
service station. The primary requirements include at least 
20,000 ohms /d.c. volt sensitivity; adequate selection of volt- 
age, resistance, and current scales; a large easy -to -read meter 
face; easy operation; and good portability. Accuracy and 
durability under extreme conditions should also be consid- 
ered. Although less expensive meters will sometimes do the 
job, including those that may be assembled from kits, the 
technician should be critical in his selection. 

R.F. Generator 
There are many technicians who have been servicing re- 

ceivers in two -way communications systems for some time 
without the benefit of a frequency -modulated r.f. signal gen- 
erator. The convenience of the r.f. souce makes it a vital 
part of the complement of test equipment in most service 
shops. A good r.f. signal generator is fairly expensive, but 
when balanced against savings of time, trouble, and effort, 
it soon pays for itself. 

Naturally, the generator must be capable of producing 
signals of adequate output (at least 100 mv.) over all fre- 
quencies of the communications bands. Its internal and ex- 
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ternal modulation must be extremely stable under the quickest 
warm -up period. The attenuator must have smooth operation 
and it should be calibrated with accuracy to small fractions 
of a millivolt. With all this, it must also be portable and able 
to withstand wide temperature changes and mechanical 
shock. The technician can expect to pay at least $400 for a 
suitable r.f. signal generator. 

Distortion Meter 
Although the 20 -db quieting method of measuring sensi- 

tivity has definite application as a quick check of the receiver, 
a more useful 12 -db SINAD check may be made by a method 
that takes distortion into account. The distortion meter is use- 
ful for this and other receiver tests. In addition to accuracy 
and portability, the meter must provide for ease of operation 
since much switching is done during the testing process. The 
wide range of prices of instruments on the market, including 
some equipment in kit form, makes it possible for the tech- 
nician to choose a good distortion meter at moderate cost. 

Power Source 
Although it is possible to service mobile radio equipment 

using the vehicle's power supply, there will be many instances 
when the technician will want to have the unit on his work- 
bench for modifications or extended repair work. During 
these times, he will require a power source. A storage battery 
can he used and, with an appropriate charger, is being used 
in many service stations. However, the disadvantages are 
obvious, although the pure d.c. output of such a bench 
supply has advantages when making precise measurements. 
Many service shops use battery sources in addition to good 
power supplies to keep ripple to a minimum as well as to 
duplicate the vehicle supply as closely as possible. In some 
cases, an automobile generator has been used, driven by an 
electric motor feeding into a battery supply. 

The choice will again be based largely on cost and need. 
In any event, the supply should have a variable output incor- 
porating the necessary current and voltage ranges with a 
well- filtered and regulated output. Many such supplies are 
available, ranging in price from under $150 up to $1000 de- 
pending on the options included. 

Other Equipment 
In addition to the items already discussed, many commu- 

nications technicians include a portable test set especially 
designed for this type of receiver servicing. Such a unit may 
contain an i.f. frequency generator, a peaking generator, 
multimeter, audio oscillator, dummy control head, transistor 
checker, and dummy load -all in one package. Designed for 
field use in emergency situations, these test sets assist in iso- 
lating problems quickly while the radio is connected in its 
operating position. 

Several other pieces of test equipment might be added in 
order to provide for other than the usual repair and mainte- 
nance situations. Most service stations will have a v.t.v.m. if 
a v.o.m. is used for field checks of voltage, an audio oscilla- 
tor, an additional regulated power supply, an oscilloscope, 
and a grid -dip meter. A visit to one of the larger service sta- 
tions would reveal many more items of personal preference. 

Finally, the communications technician must have the usual 
complement of test -bench cables, control heads, microphones, 
and speakers for the equipment being serviced, plus the usual 
assortment of hand tools. Special tools may be needed to work 
on transistorized, printed- circuit equipment. 

From all this you can see that a sizable investment will be 
required to adequately equip a communications service sta- 
tion. However, the technician who attempts to undertake 
the duties involved in communications service will find that 
there is no substitute for accurate, reliable, and properly 
calibrated test gear. Money wisely spent in the initial in- 
vestment will pay dividends many times over during the life- 
time of quality test equipment. 

ELECTRONICS WORLD 
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IN -HOME TELEVISION 
SERVICE TECHNIQUES 

By PAUL B. ZBAR Director of Electronic Technology, Voorhees Technical Institute 

You may prefer shop work, but the trend is hard to buck. To come out ahead, you must know how far limitations will let you go and what methods to use. 
ANY TECHNICIANS limit 
TV service performed in the 
customer's home to tube re- 

p acement and minor service adjust- 
ments. These feel that any work requir- 
ing removal of the chassis from the 
cabinet for instrument checking can be 
done more efficiently and more economi- 
cally in a well -equipped shop. While the 
view has merit, the practice tends to 
arouse customer suspicion and opposi- 
tion. As a result, the technician may 
lose the particular job and, even when 
he doesn't, he may eventually lose the 
customer. 

In contrast to this view is the policy 
of other independent technicians and 
of many, major factory- service com- 
panies. The latter will often boast 
proudly: "Our men know their product. 
They will service your receiver in the 
home, if at all possible." And their boast 
is not an idle one. Their technicians. 
trained and skilled in the proper 
methods, are instructed to service the 
receiver in the home. In most instances, 
they are successful. Where they cannot 
find the trouble within a limited, real- 
istically determined time interval, it is 
then not too difficult to get the cus- 
tomer's permission for pulling the 
chassis: they have demonstrated an 
honest attempt at home repair. 

This growing trend, which has won 
customer approval, is difficult to buck. 
It obliges the independent technician to 
re- evaluate his methods to meet the 
challenge of competition. A technician's 
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Fig. 1. Loading effect of v.o.m. on low 
d.c. range IRO in high- impedance circuit. 
For a.c. IBI, frequency is also a factor. 

ability to remain in business is ollen 
determined by his capacity to upgrade 
or re- adjust his skills, and such an ad- 
justment may be necessary if he is to 
troubleshoot in the home efficiently and 
economically. 

It is not practical for a technician to 
take his complete shop equipment with 
him on a home call. Because he is 
usually limited to a single instrument, 
which will be a v.o.m. or v.t.v.m., it is 
easy to jump to the conclusion that a 
correspondingly simple technique is in- 
volved. On the contrary, the very limita- 
tion calls for a high degree of technical 
skill and know -how. The man must 
learn to use the instrument for more 
than the basic measurements he is ac- 
customed to making with it. He will 
want to make dynamic checks at major 
and minor test points in the receiver. 
For example, a v.o.m. or v.t.v.m. can be 
used as a substitute for an oscilloscope 
in a signal -tracing process that may 
quickly localize trouble to a particular 
stage. 

This is not intended to suggest that 
the meter replaces the other instru- 
ments of the trade. In the shop, there is 
no substitute for a full complement of 
equipment. With such instruments, the 
technician will find the troubles he 
could not hope to locate in the home. 
But, while he is in the home, he will 
wish to make the meter go as far as 
possible. In order to achieve that, the 
technician must be certain that he un- 
derstands his instrument and its opera- 
tion as well as he can. 

The V.O.M. and the V.T.V.M. 

According to conservative estimates, 
the experienced technician is getting 
only about 50 per -cent use out of these 
instruments because his testing is 
limited to "static" d.c. voltage checks 
and resistance readings. Even here, 
moreover, he experiences difficulty in 
interpreting these readings properly. 
The use of the d.c. function for dynamic 
tests and of the "output" function for 
signal tracing are certainly as impor- 
tant as the static checks. Yet these are 
seldom employed. 

In interpreting d.c. measurements, 
the impedance of the circuit under test 
and the sensitivity of the meter must 
both be considered. Sensitivity, in this 
sense, relates to the input resistance of 
the instrument. In the case of the v.o.m., 
this varies from one range to another 
rather than being constant. The greater 
the sensitivity (the higher the ohms- 
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Fig. 2. With a detector probe, your 
meter checks signal up to v.h.f. frequencies. 

volt rating), the smaller is the loading 
effect in the circuit. Also the loading 
effect is reduced as higher ranges are 
used. 

This point is illustrated in Fig. 1A. 
Without the meter, the d.c. voltage at 
point A, the junction of R, and R,, is evi- 
dently 40 volts. A v.o.m. rated at 20,000 
ohms /volt on its 50 -volt range has an 
input resistance of 1 megohm. If this 
meter is used to measure the voltage 
from point A to ground, 30 volts will be 
the normal reading obtained, rather 
than 40. The reason for this discrepancy 
is that the 1- megohm input resistance 
of the meter is in parallel with R,, up- 
setting values in the resistive divider be- 
tween the source voltage and ground. 
From point A to ground, there will now 
be 500.000 ohms instead of 1 megohm. 
The meter has loaded the circuit. If the 
measurement were made on the 250 -volt 
range, however, where input resistance 
of the same v.o.m. is 5 megohms, the 
reading would be 37.5 volts. 

It is therefore apparent that, when 
a v.o.m. is used to measure d.c. in high - 
impedance circuits, the highest prac- 
tical range should be used. It is also 
clear why a fairly high sensitivity of 
20,000 ohms /volt on d.c. has become 
standard for instruments used in TV 
service, with less sensitive instruments 
avoided. In fact, some are on the market 
with a rating of 100,000 ohms /volt. 
Finally, a technician who knows of this 
effect and takes it into account when 
checking high- impedance circuits is not 
likely to be misled by a reading that 
superficially appears below normal be- 
cause of the meter load. 

Pitfalls in A.C. Readings 

As in the case of d.c., the higher a.c. 
ranges of a v.o.m. should be used wher- 
ever possible for measurements in high - 
impedance circuits. Moreover, a meter 
with high input resistance in this func- 
tion is also desirable to minimize circuit 
loading. The rating should not be less 
than 5000 ohms /volt. 

However, other factors are involved. 
One of these is the frequency of the 
signal. Assume signal amplitude at the 
grid of the triode in Fig. 1B is to be 
checked. A 600 -cps sine wave at 6 volts 
is being applied from the source through 
the a.c. divider consisting of C, and R,. 
Since the reactance of the capacitor at 
this frequency is negligible compared 
to the value of the resistor, essentially 
the full 6 volts would appear at point A. 
Now suppose we set a meter with 5000 
ohms /volt sensitivity on a.c. to its 10- 
volt range. With the meter's 50 -k input 
resistance shunted across R,, quite a 
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be used with either a v.o.m. or v.t.v.m. 

Fig. 4. H.v. probe by Precision extends 
d.c. range of common v.t.v.m. Choose a 

probe to match the input of your meter. 

Fig. 5. Versatile Don Bosco tracing 
probe, shown with some accessories, 
combines many facilities in one unit. 

bit of the signal would now be dropped 
across the reactance of C,. Meter indica- 
tion is a bit above 4 volts. 

The situation appears to be similar 
to that involved in d.c. measurement, 
with error being somewhat greater due 
to the lower input resistance of the 
meter. But more is involved. Let us as- 
sume that, in the same circuit (Fig. 
1B), frequency of the input signal is 
250 cps at 6 volts. Since the reactance of 
C, is greater at this frequency, there 
will be a small loss through the coupling 
capacitor. Nevertheless, the signal at 
point A will be only slightly below 6 
volts, not a significant difference. When 
the meter is put in parallel with R,, 
however, conditions in the divider are 
changed so drastically that the meter 
reads less than half expected value. 

Another complicating factor appears 
when an attempt is made to measure 
non -sinusoidal voltages. Consider the 
60- cycle, trapezoidal waveform found at 
the control grid of the vertical- output 
tube in a TV receiver. Its amplitude, 
conventionally given as a peak -to -peak 
value, may be about 100 volts. In the 

service shop with an oscilloscope, this 
voltage can be measured quite accu- 
rately. A v.o.m. on its a.c. ranges is 
calibrated for r.m.s. value (of sinusoidal 
voltages only), but its rectifier system 
is generally designed to respond to aver- 
age values. The calibration will thus fail 
to be accurate on the waveform being 
checked here. In practice, the 5000 
ohms /volt a.c. instrument might read 
about 10 volts at the control grid of the 
vertical -output tube. This is a relative 
rather than an absolute measurement. 
With other signals, impedance, fre- 
quency, and waveshape may produce a 
combined effect that is somewhat dif- 
ferent but just as drastic. 

At this point, a technician may well 
ask, "Of what use are such a.c. measure- 
ments in TV servicing ?" The answer is 
that relative a.c. measurements are 
very useful in signal tracing without 
regard to amplitude accuracy. They will 
demonstrate the presence or absence of 
signal at a test point. When the problem 
involves a discontinuity, such as a com- 
plete loss of vertical sweep, or sync 
signals, or video information, such trac- 
ing is particularly valuable. 

The v.t.v.m. has certain advantages 
over the v.o.m. Thus the d.c. input re- 
sistance of the former is relatively high, 
usually about 11 megohms, and is also 
constant for all ranges. Low d.c. volt- 
ages may be measured in circuits of 
relatively high impedance on low -volt- 
age ranges without appreciable load- 
ing. In the circuit of Fig. lA, for exam- 
ple, effect of the meter on the voltage 
read at point A would be too negligible 
to notice. Input resistance of the v.t.v.m. 
on a.c. would also be higher than that of 
a v.o.m. on low- voltage ranges. 

In addition many v.t.v.m.'s, although 
calibrated to read r.m.s. voltage on 
sinusoidal waveforms, are actually de- 
signed to respond to peak -to -peak 
values, although not with close accu- 
racy on all waveshapes. In the previ- 
ously cited example of the 100 -volt, 
peak -to -peak signal at the grid of the 
vertical- output tube, the reading on the 
r.m.s. scale might be about 25 or 30 
volts. If the instrument has a peak -to- 
peak scale, the reading here might be 
85 volts or somewhat higher. 

This comparison should not be taken 
to mean that the v.t.v.m. is preferable 
to the v.o.m. for in -home checks. Both 
instruments are comparable for resist- 
ance measurements. The v.t.v.m. is not 
designed for current readings at all, 
whereas this function, as we shall see, 
can be useful. The v.o.m. is more flexi- 
ble in that it does not rely on external 
power. With better long -term reliabil- 
ity, it does not have to be re- checked 
and recalibrated constantly. Whichever 
of these instruments the technician 
chooses, a little experience is all that is 
needed for him to become familiar with 
the readings he can expect in the checks 
recommended here. 

Tests and Accessories 

With either the v.t.v.m. or the v.o.m., 
signals that can be measured directly 
with the a.c. scales are generally limited 
to the audio range and a good portion 
of the spectrum above it; but r.f. and 
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i.f. signals. which are of definite inter- 
est, cannot be checked reliably. How- 
ever a special probe, such as a demodu- 
lator probe, can extend the range for 
tracing. Very often, especially in the 
case of a v.t.v.m., the manufacturer 
makes such a probe available, like the 
one in Fig. 2. 

If there is no special one, it is still 
possible to make the necessary r.f. 
measurements, with either v.t.v.m. or 
v.o.m., through an easily assembled de- 
tector probe. The circuit for the latter, 
in Fig. 3, provides a negative d.c. output, 
developed from rectified signal. When 
used with a v.t.v.m., the grounded probe 
output connection goes to the common 
input of the instrument, the ungrounded 
output lead goes to the d.c. input, and 
the meter function is set to " -d.c. 
volts." Special adapters may be re- 
quired or desirable for convenient use, 
depending on the input connections to 
the v.t.v.m. 

In the case of the v.o.m., the ground 
lead of the probe is connected to the 
" +" or d.c. jack and the "hot" probe 
lead to the " -" or common jack. With 
most of the crystal diodes that may be 
used in such probes, the technician 
should avoid measuring r.f. greater than 
25 volts, but such amplitudes are seldom 
encountered. 

Even with this range -extending 
probe, signal amplitude in the earlier, 
low -level stages of the TV receiver may 
be such that observation in the conven- 
tional way is questionable. If the tech- 
nician is using a v.o.m., he can employ 
a technique that the author has found 
quite successful : probe leads are con- 
nected to the current terminals of the 
instrument (polarity must be observed). 
Indication can be obtained on the lowest 
current range, which will be in the order 
of 50 to 100 microamperes, full scale, 
although it is wise to try a higher range 
first to protect the movement. In this 
way, the meter is being used as a very 
sensitive voltmeter. Although exact 
readings are not possible, remember 
that relative indication and the presence 
or absence of signal are our chief con- 
cern. The method is successful, for ex- 
ample, in isolating a discontinuity in an 
i.f. amplifier. 

The high -voltage probe is another the 
technician will need to carry. The 
manufacturer of the meter markets 
such probes to match his own instru- 
ments, and the probe for a v.o.m. will 
differ from that for a v.t.v.m. because 
each is designed for a different input 
resistance in the instrument. This ac- 
cessory extends the d.c. range of the 
meter for measurements in the high - 
voltage section of the receiver. One is 
shown in Fig. 4. 

The meter itself and the pair of 
probes comprise the basic complement 
of test equipment for service in the 
home. Some technicians may wish to 
consider a special, multi -purpose probe, 
shown in Fig. 5, in place of the demodu- 
lator. Although it is compact, it comes 
with a variety of interchangeable input 
and output adapters and connectors, in- 
cluding demodulation facilities, for ob- 
serving different types of signals. It also 
houses a high -gain transistor amplifier, 
June, 1962 

powered by a small, internal cell, that is 
helpful with low -level signals. In a shop, 
it may be used as a scope preamplifier. 
On home calls, it can give audible indi- 
cation with an accessory earpiece or vis- 
ible indication when plugged into the 
meter. 

In addition to the meter facilities al- 
ready noted, many instruments include 
a calibrated decibel scale that is useful 
for checking gain or loss in audio- ampli- 
fier stages. A function for reading 
capacitance may also be included. The 
only additional facility required here is 
generally a 60 -cycle a.c. source, avail- 
able directly from a wall outlet or from 
the filament supply of a TV receiver, for 
application to the capacitor under test 
and the meter. Where this is provided, 
the manufacturer specifies the circuit 
arrangement for the test and either pro- 
vides a scale for direct reading of ca- 
pacitance values or an auxiliary, printed 
table. 

In general, the instrument includes a 
sufficient number of scales in each func- 
tion to assure simple, accurate readings. 
As a rule -when circuit loading is not a 

factor -it is desirable to use a scale on 
which the measurement being made will 
fall between 20 per -cent and 80 per -cent 
of maximum reading. 

Major, Dynamic Test Points 
Signal tracing is the heart of the logi- 

cal troubleshooting procedures used by 
experienced TV service technicians. 
With the facilities discussed, a tech- 
nician can perform extensive tracing 
and other troubleshooting despite the 
absence of the many important instru- 
ments that he needs in shop work. He 
can localize and pinpoint specifically 
many defects, making repairs on the 
spot. Details of his procedure will fol- 
low his own practices on the bench, ex- 
cept that he is relying on a single indi- 
cating instrument. Before examining a 
circuit in detail, however, he will ob- 
serve the symptoms and, based on this 
observation, make checks at one key 
point or more to determine broadly 
which section of the receiver he will in- 
spect more closely. 

When servicing in the home, the sin - 
(Continued on page 80) 

NO. 
A.C. VOLTS 

TEST POINT Peak -to -Peak 
V.T.V.M. 

1 D.C. VOLTS 

I 
Y.O.M. V.T.V.M. Y.O.M. 

I . Output of Pix Detector* 1.5 to 4 
I 

.14 to .5 -1.25 to 
--5.5 

-1.2 to 
-5.2 

2. Grid or Cathode of CRT* 
1 27 to 16016 to 50 - - 

3. I.F. A.G.C. Line* -1.8 to 
-8.7 

-2.8 to 
-8 

- - 
4. Common Sync Output* 21 to 90 1 1.5 to 11 - - 

- .2 to 
-11 

6. Output of A.F.C. Detector -2.5 to 
-15 

- - 
6. 

7. 

Control Grid of Horizontal Amplifier 55 to 170 11 to 57 -9 to 
50 

-8 to 
--50 

Control Grid of Vertical Amplifier 38 to 120 
1 
4.5 to 17 - - 

8. Bias Network of Ratio Detector* 11 to 
-48 

10 to 
-44 

B. Low Voltage "B+" +235 to 
+325 

+235 to 
+325 

- - 
1O. Control Grid of Mixer (1st Detector) -- .4 to 

3.8 
-.02 to 

- 3.6 - 
- 

*Token receiver tuned to broadcast signal. 

A 
Table 1. Key points for 
meter checks that are 
employed in the rec- 
ommended home - call 
technique, with the 
normal ranges of a.c. 
and d.c. readings on 
the v.t.v.m or v.o.m. 
Refer to the function- 
al blocks in Fig. 6. 

Fig. 6. Numbers iden- 
tifying key test points 
on this block diagram 
of a typical TV receiver 
are coordinated with 
the listings in Table 1. 
Refer to the latter for 
set - up and range 
of normal readings. 
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Technicians in the 
Computer Indtastry 

By D. N. JONES / Director of Personnel, General Products Division, IBM 

New and changing technology 

has increased demand for 
and status of technically 
trained persons working in 
industry. Here is how IBM 

sees the technician's role. 

FRANCIS J. Villante was a young 
man just graduated from Broome 
Technical Community College in 

1956 when he and a dozen others joined 
IBM as electronics technicians. Today, 
Frank Villante, with his training and ex- 
perience, has the equivalent of an engi- 
neering degree. He is now designing elec- 
tronic test equipment, and has several 
electronics technicians working for him. 

In the years between 1956 and 1962 
Frank Villante was caught up in the 
fast pace of the electronics industry. 
He witnessed the last of the production 
lines for vacuum -tube and electrome- 
chanical systems in Endicott. He was 
there when solid -state technology was 
something new to engineers and tech- 
nicians alike, and had to go to school 
with engineers to learn the theory of 
new components and the circuitry they 
made possible. As the demand for test 
equipment surged, Frank Villante was 
called upon more and more to lay out 
circuit designs. 

It soon became apparent that Frank 
Villante was fully capable of handling 
engineering assignments, so he was pro- 
moted to engineering status. There are 
certain areas in which he finds himself 
less informed than graduate engineers, 
especially in math. But Frank Villante 
fully intends to bridge as many of the 
gaps as possible in the immediate fu- 
ture. 

This isn't the story of one man. Ac- 
tually its the story of the electronics 
industry where opportunity has been 
the keynote for engineers and techni- 
cians alike. In the past ten years, few 
industries have experienced the tremen- 
dous strides in technology that have 
taken place in electronics. Nowhere is 
this more apparent than in the com- 
puter branch of electronics where 
change is now an accepted fact of life. 

Often when writers comment about 
the role of the technician in industry, 
they are quick to point out that the ad- 
vent of automation and remotely con- 
trolled equipment has increased the 
importance of the electronics technician. 
This may be true in many industries. 

SO 

ABOUT IBM -ENDICOTT 
Endicott, New York was selected as the site of manufacturing facilities in 

1914 when IBM was still known as the Computing- Tabulating- Recording 
Company. Today, the general products division of IBM operates the manu- 
facturing facilities and development engineering laboratory there with some 
8500 employees. 

Endicott is the anchor area for the division which is responsible for devel- 
opment and production of intermediate -size computers. Thus Endicott design- 
ers and manufacturing people are responsible for the IBM 1401 system. Cen- 
tral Processing Units of the system and its printer are produced in the plant: 
and systems are checked out on the plant's final test line. All printed - 
circuit cards presently used in IBM machines sold in the U.S. are also pro- 
duced in Endicott. 

But for those of us involved with elec- 
tronic data processing equipment, it is 
not the whole truth. Changing technol- 
ogy has had a much greater impact. 

For twenty years before World War 
II, data processing products were essen- 
tially electromechanical. For about ten 
years after the war, vacuum -tube tech- 
nology was implemented in the first 
practical computer systems for com- 
mercial use. Then by 1958, solid -state 
technology revolutionized the size. 
speed, capacity, and power of compu- 
ters. This technology has hardly been 
exploited for a full five years and now 
the entire industry is alive with talk 
of the next technology involving: thin 
films, chips, and vacuum deposition. 

This dynamic environment is the 
principal reason for the importance of 
qualified electronics technicians in a 
facility such as IBM's development lab- 
oratory and plant in Endicott, N.Y. 

Here technicians are active in circuit 
technology, electrical analysis, instru- 
mentation, test equipment design, man- 
ufacturing research, automation 
engineering, and final test. Some are 
assigned to help develop and maintain 
complex automated production equip- 
ment such as the automatic wire -wrap 
machine. But most are involved with 

development of new circuit configura- 
tions, analysis of components, and de- 
sign of faster and more reliable test 
equipment. 

Qualifications 
Department managers in both devel- 

opment laboratories and plants usually 
specify graduates of two -year technical 
school programs when looking for elec- 
tronics technicians. This is the custom- 
ary prerequisite in hiring an electronics 
technician. While electronics training in 
the armed services is valuable experi- 
ence, personnel interviewers have found 
that a two -year technical course better 
qualifies an electronics technician. It 
gives a man sufficient background to 
undertake a variety of assignments. 
Formal training is a big help, too, when 
a man has the opportunity to further 
his education. 

With two years of technical school, 
a technician can be employed in bread- 
boarding circuits, drafting, assembly of 
test equipment, and troubleshooting 
both machines and production equip- 
ment. Service experience is invariably 
limited to assembly work and trouble- 
shooting. And this tends to be centered 
on a certain type of equipment. Thus 
many ex- service technicians are not 

B 
A. Joseph Titti sets up a testing device in the elr, t,, ui ,ui,ei, 'hp,' m u,. lr'a work 
is meant to evaluate components and their behavior so that the computer designers will be 
able to select the proper components with hest performance for their particular circuit needs. 

B. Stephen Hundiak (left) and Frank Olsen put transistor analyzer through its paces dur- 
ing last stages of building the equipment. Sample batches of transistors received at plant 
will be run through analyzer. Such statistical technique is first step in quality control. 
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usually equipped for the variety of elec- 
tronic work required of the technician COVER PHOTO: 

advantage of these improvements de- 
pends on how well the electrical an- 

in our particular industry. 
In contrast to the technical -school 

graduates are the employees retrained 
by industry for technical tasks, such as 
final test of main frames and computer 
systems. When the need for vacuum 
tube and electromechanical production 
dropped off, many employees were sent 
to company courses to qualify for the 
tasks required in production of solid - 
state equipment. 

In the Endicott facilities, for instance, 
a full -time school program on computer 
technology was established. The com- 
puter technology course lasted from 12 
to at least 20 weeks and each individual 
had to score well on aptitude and 
achievement tests before becoming eli- 
gible for the five -day -a -week program. 

Obviously such a course does not com- 
pare with a two -year technical school 
program. Of necessity it must be spe- 
cifically oriented to company products 
and technology. Such a course, in itself, 
does not enable a man to compete di- 
rectly with technical -school graduates. 
It does qualify him to work on final test 
lines and to perform certain mainte- 
nance and service tasks. Such a man 
will have to fill in with additional study 
in order to qualify for circuit layout, 
drafting, and test -equipment assembly. 
This is why an employee completing 
the computer technology course is sel- 
dom ranked with fully trained techni- 
cians. 

On the Job 

Many people would like us to say 
that in the computer industry there is 
an established ratio of technicians to 
engineers, such as 1 to 4. But the truth 
is that the ratio varies from department 
to department depending on present 
work assignments. In the test equip- 
ment area in Endicott there is a higher 
ratio of technicians. And in the devel- 
opment laboratories of the electrical 
analysis department, technicians actu- 
ally outnumber engineers and physi- 
cists. The ratio invariably depends on 
the amount of bench work required in 
relation to the engineering effort. Thus 
no facility -wide nor even industry -wide 
proportion is really valid. It is obvious, 
however, from what we do see that 
there is a goodly proportion of techni- 
cians needed throughout industry. 

Technicians are assigned to depart- 
ments and specific tasks on the basis of 
their experience and training. Most de- 
partments have technicians of varying 
specialties. These specialties include 
electronics, mechanics, chemistry, hy- 
draulics, and math. Exposure to a 
variety of problems within a depart- 
ment provides many opportunities to 
extend experience and training. 

After joining a new organization, 
technicians usually attend orientation 
sessions either part or full time. Then 
they are assigned to an engineering 
group as draftsmen. Here they take 
rough drawings, sketches, and notes and 
create clear, precise, and detailed draw- 
ings of a product, machine, or process. 

As a technician becomes more fa- 
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THIS month's cover shows Michael J. Nu- 
gent, Jr., a systems technician trainee, 

checking out a part of the central processing 
unit of an IBM 1401 computer. The man has 
been trained by the company to conduct final 
testing on the equipment. In the photo he is 

using the oscilloscope in a series of specified 
procedures devised to analyze malfunctions, 
diagnose troubles, and effect repairs. His work 
here is concerned only with the main frame or 
central processing unit. Later the main frame 
will be attached to the peripheral equipment 
and become a complete computer system. 

(Photo: Courtesy of IBM) 

miliar with the environment, he is asked 
to help with the building of models. 
From drawings he wires panels, assem- 
bles components, solders connections. 
As he builds he tests the assembly. At 
this point, the technician often detects 
things that were overlooked in the idea 
and drawing stages. It may be that in 
the physical construction, adequate 
room has not been allowed for compo- 
nents originally specified. The techni- 
cian must know enough to detect 
trouble spots early and permit engineers 
time to provide an alternative. 

A technician should be able to build 
breadboard circuits or mechanical as- 
semblies with little or no assistance. 
In fact, his shop experience is often 
quite valuable in getting things done 
in the most efficient way. Engineers 
should be free to tackle more complex 
problems which require mathematical 
analysis. The technician can find no 
better way to prove his value than by 
making decisions about shop equipment, 
construction limitations, and machine 
capabilities on his own. 

Testing of prototype machines is an 
important task for technicians. Under 
the direction of an engineer he must 
locate trouble spots by testing and an- 
alysis. Faulty components must be 
identified, reason for failure determined, 
and replacement procured. Debugging 
or test running is time -consuming work 
which demands skilled technicians. 

Electrical analysis work is a stand- 
ard requirement in development work. 
It provides complete performance and 
environmental descriptions of compo- 
nents for design decisions. Analysis of 
components never really ends since 
improved products are continually made 
available. How well designers can take 

C 

alysis lab can describe components. In 
this department, technicians are called 
on to perform two distinct tasks. Test 
equipment must be designed, built, and 
proved. Then the components must be 
run through specific tests as technicians 
monitor the equipment and collect data 
for later analysis. 

Technicians are called upon to help 
set up production machines and proc- 
esses in the plant. When complex equip- 
ment is involved, this work may take 
many weeks of installation, assembly, 
troubleshooting, and test runs. In cer- 
tain cases a skilled technician is called 
upon to operate the machine, since it is 
important to keep the machine operat- 
ing and only a skilled technician is really 
capable of repairing it. An automatic 
wired -panel tester is thus operated by 
a technician so that he can detect trou- 
ble early and make adjustments with- 
out having to call for assistance. 

Opportunities 
After investing in formal training, 

few of us are satisfied with positions 
which offer little chance for advance- 
ment. Thus the technician with even a 
fair amount of ambition wants to know 
what the chance of advancement is. He 
may decide that dramatic advancement 
is not worth the sacrifice in time and 
study. But it is encouraging to know 
that advancement is possible. 

What are the opportunities for tech- 
nicians in the electronic data processing 
industry? Skilled technicians are very 
much in demand. At the same time it 
should be recognized that this demand 
fluctuates from month to month, as 
well as from place to place. In the long 
run, however, job opportunities for 
technicians look quite promising. 

Presently the IBM facilities in Endi- 
cott employ approximately 500 qualified 
technicians. As more sophisticated tech- 
nologies are employed in the design of 
data processing equipment the need for 
technicians will undoubtedly increase 
throughout IBM and throughout the in- 
dustry. And more sophisticated produc- 
tion facilities will demand highly skilled 
technicians for operation and mainte- 
nance. 

Indications are that the electronic 
data processing industry is still in its 
growth period. Some experts in the field 

(Continued on page 84) 

D 
1'- jomcs Urt1, Jj ómud1oards a section of circuitry for new test equipment. Visual inspection 
is of little use in making computers and generalized types of test equipment require too 
much time to use. Instead specialized and sophisticated test gear is commonly employed. 
D. In the manufacturing research laboratory, Richard Bolcacage has just built an amplifier 
that will be employed to test the output of a bridge oscillator. Knowing how to use a 
variety of test instruments is a real necessity for electronics technicians like Dick. 
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By STEPHEN D. LAVOIE / President, Lavoie Laboratories, Inc. 

Automated Testing,/ Men & Machines 

A new apparatus and its technique invade another area 
where human operators were once used exclusively. It foreshadows 

profound changes in technology and the role of manpower. 

TDEPRESSIVELY as it sweeps human agency aside, auto - 
(nation is often held to be confined within certain limits 
beyond which it cannot go. This may be true, but notions 

as to where the barriers stand and how large an area they 
encompass are undergoing profound alteration. Correspond- 
ingly, ideas as to what automation means to people are also 
being changed. 

Since this is happening in too many ways to discuss all at 
once, consider a single area of activity. Entirely automatic 
production of electronic components, sub -assemblies, and 
even entire equipments, once requiring many manual opera- 
tions and countless manhours, has been a reality for some 
time, while simultaneously improving quality and cutting 
costs. But the line was once drawn after production. Man's 
surveillance then took over to check the finished product, 
and discover defects. 

Today that function too has been invaded. Automatic 
equipment -like the Lavoie Model LA -303 "Robotester" in 
Fig. 1 -can troubleshoot faster and more accurately than men 
in many applications. It makes tests possible that cannot be 
practically performed by manpower. 

The basic unit can handle up to 250 individual test 
points through the sockets on the side panel (to the right 
in Fig. 2), but is adaptable to many times that number of 
tests. It can measure resistances, voltages, and -via built -in 
frequency standards and an optional impedance module -it 
can test capacitance, inductance, or combination networks 
by checking reactance or complex impedance. 

Once the machine has been programmed by a punched 
tape, it will go on its way making test after test, for different 
properties and to various tolerances, at a greater rate than 
one per second. It will clearly indicate acceptance, rejection, 
or deviation on each test and, when it must reject on a test, 
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can stop itself at that point. A human operator may then take 
action on the reject and reset the "Robotester" to complete its 
test sequence through a "proceed" loop (Fig. 1) activated 
from a front -panel control. On the other hand, an optional 
printer -toward the lower right in the block diagram of Fig. 1 

-can record all relevant data for later analysis and key the 
equipment to continue, replacing another human function. 

Part of the tape drum assembly, 96 brushes make contact 
with a grounded belt through holes punched in the program 
tape to activate individual tests. Contact operates various re- 
lays that set up for resistance, voltage, or other tests through 
the integral bridge- circuit module; set the tolerance limit (1, 
5, 10, or 20 %) individually for each test; determine through 
the selector sockets and pins at what points in the equipment 
under inspection each check is to be made; and operate the 
reject relays whenever a tolerance limit is exceeded. 

Aside from the tape drum, the instrument's front panel 
consists principally of indicators. Four Nixie tubes at the top 
left of Fig. 2 (three digits and a decimal multiplier) indicate 
the value that should be read on the test. The Nixies at the 
upper right identify the point in the equipment that is being 
examined. An array of indicators below light up to show de- 
sired tolerance, type of test (d.c. or a.c. voltage, resistance, 
impedance, etc.), whether the test has been passed or the 
reading is "over" or "under," and the like. A voltohmmeter 
at the right may be used by an operator to obtain more exact 
readings when the LA -303 has been stopped by a reject. Yet 
this array may be ignored when the printer is used. 

Other available accessories include a keyboard tape per- 
forator for programming that works ten times faster than 
manual punching; a reperforator that can duplicate test tapes 
rapidly and automatically; a "Robotroller" that, on command 
from the main unit, can insert a variety of other variables 
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or stimuli for complex system check -outs; and multipliers that 
can increase the number of possible test points to 1000 or 
more. In addition, special jigs can be made to accommo- 
date a variety of equipments to be tested. To the right in the 
photo at the top of page 52, we see a jig into which printed 
boards are inserted for "Robotester" inspection. 

Who Uses the Testers? 

The types of electronic establishments that make use of 
such automatic test equipment as we consider here run the 
gamut of the industry. By and large, the range can be broken 
down into equipment manufacturers, service agencies, and 
military agencies. At one extreme, some manufacturers are 
automatically checking the quality of individual components 
as they come in prior to use. At the other extreme, the tech- 
nique is being used to check an elaborate wired communica- 
tion network that has many times the capacity of ordinary 
systems. This giant network is so complex that it has been 
broken down into thousands of circuit cards. There are more 
than 500 basic card types, with some types being used hun- 
dreds of times over. In this system, automatic testing has been 
instituted for a simple reason: a full check by a personnel 
team would take several years. 

In between the extremes noted, the automatic tester is 
being used to make static and dynamic tests (inserting test 
signals, for example, in the latter) on modules, sub- assem- 
blies, and completed equipment. It has found use in con- 
junction with computers, aircraft missiles, and TV receivers. 
It has been put to work rapidly scanning large numbers of 
tubes to eliminate many manhours of individual testing. 

For many users, service and maintenance applications 
develop easily from the initial role in production testing. 
Since a defect is reflected in one or more changed readings 
in the circuit, the original program tape prepared for initial 
checking can be employed for troubleshooting. In this way, 
a thorough inspection of the defective unit is achieved in 
less time than a skilled test technician would take to isolate 
the single trouble that has necessitated service. In the mean- 
time, other unnoticed deviations are exposed. 

Military applications account for a substantial portion of 
use, but some of the biggest names in non- military electronics 
rely on automatic testers. Applications and relevant statistics 
are highly impressive, but the most interesting ones are con- 
fidential matters. Even in non -military use, the companies 
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involved, for competitive reasons, are reluctant to divulge 
full details. In one case, a manufacturer was able to underbid 
a competitor on a contract by 15% because he tested auto- 
matically. Another estimates an annual savings of $285,000 
on check -out costs. Included in the latter figure is the subse- 
quent cost of correcting errors that would slip past human 
inspection. 

Reasons for Use 

Automatic test equipment has not found immediate, uni- 
versal acceptance everywhere. The concept is new and initial 
equipment costs are considerable. Thus there are some situa- 
tions where it has macle greater inroads than others. In mili- 
tary applications, for example, maximum reliability is more 
important than cost considerations, and automatic testing has 
shown itself to be far more dependable than human agency, 
especially with complex equipment. Once the testers are in 
use, however, other advantages become evident. Saved test 
time is translated into lower costs. More reliable products re- 
sult. Some tests, on sophisticated equipment, simply cannot 
be performed in any other practical way. 

Another factor that has induced many installations to ac- 
quire "Robotesters" is the present shortage of skilled tech- 
nicians. It is difficult or often impossible to obtain the men 
who would otherwise be needed to conduct complex tests. 
Once more, this has been a particular problem with the 
military. It takes considerable time to train a man to the 
point where his skills are sufficient for satisfactory work on 
sophisticated electronic gear. Often very little time remains 
in his tour of service, after training, during which the service 
can benefit from his qualifications. Thus the military has 
found it practical to take a lead in servicing applications. 

Future Possibilities 
Although changes in technology already realized by auto- 

matic testing have been profound. the equipment may be 
considered to exist only in its primitive form at present. 
Possibilities not yet tried, not even dreamed of yet, are 
so sweeping and various as to tax the imagination. They 
can be suggested, however, by taking note of applications 
that have already been touched upon. 

At Lavoie Laboratories, "Robotesters" are being used 
to check the production of complex laboratory oscillo- 

(Continued on pace 71) 
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Fig. 2. Results of complex tests can he 
read on the Robotester's indicator array. 
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4-Oxygen Analyzers 

By JOHN R. COLLINS 

These instruments safeguard the lives of premature infants 
and patients in surgery today. They soon will be 
monitoring the oxygen supply of spacemen on moon flights. 

WHEN AN astronaut blasts off for a journey into 
space, he carries in his helmet a tiny instrument to 
monitor his vital oxygen supply. When a Navy 

bathysphere plunges to the ocean floor, it carries a device to 
measure the dissolved oxygen content of the ocean water. 
Similar oxygen sensors monitor the oxygen /carbon dioxide 
ratio in space capsules and environmental test chambers. 

The instruments used for these purposes are called oxygen 
analyzers. While many of their other applications may not be 
as spectacular, they are no less important. Nurses in hospitals 
use portable analyzers to measure the oxygen in incubators 
for premature infants and in oxygen tents, since too strong 
or too weak a concentration might have serious after -effects. 
Technicians in canneries and frozen food plants monitor the 
oxygen content of their products to prevent spoilage. Engi- 
neers responsible for fuel lines and tanks carrying combustible 
gases depend on oxygen detectors to warn of air seepage 
which represents an explosion hazard. Industrial furnace and 
kiln operators monitor the oxygen content of the fuel supply 
and exhaust gases for most economical service. 

Electronic technicians who switch to the field of industrial 
electronics are likely to encounter different types of oxygen 
analyzers which have been developed to meet the needs of 
industry, defense, and medicine. Not all instruments work 
on the same principle; several properties of oxygen have been 
exploited to permit its detection and measurement. 

Paramagnetic Oxygen Analyzers 

It is fortunate that oxygen is strongly paramagnetic (at- 
tracted by a magnetic field); this characteristic sets it apart 
from other common gases, which are almost all slightly dia- 
magnetic (repelled by a magnetic field) . The paramagnetic 
properties of oxygen form the basis of operation for an im- 
portant group of analyzers. 

A basic instrument for detecting and measuring oxygen by 
means of paramagnetism is shown in Fig. 1. It consists essen- 
tially of two sets of magnetic poles and a glass dumbbell as- 
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sembly on which a small mirror is mounted. The dumbbell 
(shown in detail in Fig. 2) is suspended on a taut quartz 
fiber between the pole pieces and is free to revolve when a 
force is exerted against it. A narrow light beam is directed 
against the mirror and is reflected on a translucent calibrated 
scale. 

The assembly is mounted in a chamber into which the gas 
to be tested is introduced through a tube. If the test gas con- 
tains no oxygen, the dumbbell assembly remains in the same 
position and the light beam is reflected to the zero point on 
the calibrated scale. If the test gas contains oxygen, however, 
the oxygen will be strongly attracted into the gap between 
the magnet pole pieces and will tend to force out the hollow 
glass spheres in order to occupy that space. As Fig. 1 shows, 
the left -hand set of poles is flattened on the far side and the 
right -hand set of poles is flattened on the near side. This re- 
sults in a non -uniform magnetic field which causes the left and 
right spheres to be pushed in opposite directions, so that the 
assembly rotates 
on the quartz fi- 
ber. 

The rotation of 
the dumbbell as- 
sembly is propor- 
tional to the force 
exerted against it, 
which, in turn, is 
proportional to 
the oxygen con- 
centration in the 
test gas. The small 
mirror turns with 
the assembly and 
reflects a spot of 
light on a number 
on the translucent 
scale. 

Fig. 1. Rotating mirror throws light beam 
On scale in paramagnetic oxygen analyser. 
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Fig. 3. Null -type paramagnetic oxygen analyzer is more accurate and designed for con- 
tinuous operation. Electrostatic force opposes force exerted by oxygen on dumbbells. 

An instrument incorporating an assembly of this kind is 
shown in Fig. 4. Permanent magnets furnish the magnetic 
field, so power is needed only for the light beam. This is sup- 
plied by flashlight batteries, making the instrument readily 
portable. Models are available providing full -scale deflection 
with either 25% or 100% oxygen content, with accuracy of 2% 
of full scale. Instruments of this kind are especially useful 
where measurements must be made intermittently at several 
locations, as in checking the oxygen concentration in hospital 
oxygen tents and incubators. 

Null -Type Instruments 
Greater accuracy is possible with null -type instruments 

based on the same principle, in which the rotational force 
exerted by the oxygen against the dumbbell assembly is ex- 
actly balanced by an electrostatic force applied in opposition. 
The dumbbell assembly, then, is maintained in its initial zero 
position, and the light reflected on the translucent screen 

serves simply as a 
null detector. 

Although the 
principle is sim- 
ple, the mechani- 
cal construction 

.,. is somewhat com- 
plicated. The 
glass spheres are 
coated with a con- 
ductive material, 
and two elec- 
trodes are erected 
on either side of 
the dumbbell as- 
sembly, one carry- 
ing a positive and 
the other a nega- 
tive charge. A 

Fig. 2. Dumbbell assembly is suspended on a 
taut quartz fiber. Mirror rotates with it. 

June, 1962 

voltage source is connected to the dumbbell assembly through 
a potentiometer, so that any desired charge can be placed on 
the coated surface of the glass spheres. 

When a gas containing oxygen enters the test chamber, the 
dumbbell assembly rotates in the usual way, and one of the 
coated spheres is brought closer to the positive electrode and 
farther away from the negative electrode. Like charges repel 
one another, so if a positive charge is placed on the coated 
sphere, an electrostatic force will be set up which will tend 
to overcome the effect of the magnetic field. By adjusting the 
potentiometer, the charge on the sphere can be controlled 
precisely, so that the assembly is returned to the zero or null 
position. 

Since the force with which the dumbbell assembly is ex- 
pelled from the magnet gap is proportional to the concentra- 
tion of oxygen, it is apparent that the voltage needed to return 
the assembly to its original position will also be proportional 
to the oxygen concentration. The applied voltage depends on 
the setting of the potentiometer. The potentiometer dial is 
calibrated so that oxygen concentration can be read directly. 
It has 1000 divisions that enable very accurate measurements 
to be made. 

Null -type instruments can be adapted for continuous indus- 
trial use by adding a self -balancing arrangement, as shown in 
Fig. 3. The light beam is reflected from the mirror to a light - 
dividing mirror which splits it between two photocells. When 
the assembly is in the null position, the light falling on each 
photocell is the same and no voltage is applied to the coated 
surface of the glass spheres. However, when the assembly 
rotates from the null position (because of the presence of 
oxygen), the phototubes are unequally illuminated and the 
difference in their output voltages is amplified and applied 
to the coated spheres. The unbalanced condition continues 
until the electrostatic force exerted between the coated 
spheres and the charged electrodes has returned the assembly 
to the null position. 

The voltage applied to the coated spheres is also applied 
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to the output circuit of the instrument and provides an indi- 
cation of the oxygen content of the gases being analyzed. Any 
standard recorder can be attached for a permanent record of 
the fluctuation of the oxygen concentration. 

For accurate results, it is important that the test gas should 
flow through the chamber at a constant rate and pressure, 
since these factors will obviously influence the concentration 
of oxygen in the chamber at any given instant. 

Thermomagnetic Analyzers 

While oxygen at room temperature is strongly paramag- 
netic, this property declines rapidly as the temperature is 

raised. The difference between the hot and cold paramag- 
netism of oxygen forms the basis for a valuable class of 
thermal oxygen analyzers. 

An elementary thermal instrument is shown in Fig. 5. It 
consists of a conventional Wheatstone bridge made up of two 
ordinary resistors and two temperature sensitive elements 
which serve as arms of the bridge and as heaters. One sensi- 
tive element is used as a reference and the other as the meas- 
uring element. A permanent magnet sets up a strong mag- 
netic field about the measuring element. Power to supply the 

Fig. 4. Beckman Model D2 analyzer has two 
oxygen concentration ranges: 0 -25 X , 0 -100X. 

REFERENCE 
ELEMENT 

of the instrument. This assures that convection due to mag- 
netism will not influence the adjustment. 

Instruments of this kind may be sensitive to better than 
0.05% oxygen and accurate to 1.5% of full -scale span. In 

order to maintain this high degree of accuracy, extreme care 
must be taken in handling the assembly. The sensitive ele- 
ments must never be touched, since even the lightest touch 
will probably damage them permanently. Individual elements 
are not interchangeable. If a single element is damaged, all 
four elements must be removed and returned with the resistor 
panel to the factory for recalibration. 

Polarographic Oxygen Sensor 
The need for a rugged device to monitor oxygen supplies 

for space exploration and oceanographic studies was largely 
responsible for the development of the miniature oxygen 
sensor shown in Fig. 6. Its operation is based on a well -known 
laboratory technique, called polarography, in which oxygen 
(and other elements, if desired) can be detected and meas- 
ured by means of the current produced when the oxygen 
gains electrons through contact with a negative electrode. The 
process of acquiring a negative charge in this manner is called 

GAS IN 
MAGNET 

MEASURING .. 

ELEMENT 

DIF FUSjON 
OF Gt.S Iq'! 
BOTH CELLS 

ROWER _ucov 

Fig. 5. Temperature difference in Thermo- Fig. 6. Polarographic oxygen sensor is rug - 
magnetic oxygen analyzer unbalances bridge. ged; used in space and oceanographic work. 

bridge and to heat the sensitive elements is furnished by a 
transformer. A galvanometer in the center leg of the bridge 
detects imbalance. 

The two sensitive elements are installed in chambers open- 
ing into the tube through which the test gas passes. The test 
gas thus circulates continuously around both the reference 
and the measuring element, and this circulation provides a 
degree of cooling. If no oxygen is present, the effect is the 
same for each element and the bridge remains balanced. 

When oxygen is present, it is attracted into the magnetic 
field surrounding the measuring element. As soon as it be- 
comes hot from proximity to that element, however, it loses its 
paramagnetism and is forced out and replaced by cool oxygen. 
The measuring element is thus cooled more than the reference 
element, since it is subject to both thermal and magnetic con- 
vection. Its resistance changes proportionally and the bridge 
becomes unbalanced, causing current equivalent to the oxy- 
gen concentration to flow through the galvanometer. 

A more elaborate thermomagnetic analyzer utilizes two 
complete bridge circuits, one operating on the test gas and 
the other on ordinary air. This arrangement permits the effects 
of variations in barometric or static pressure, which might 
seriously affect the accuracy of the system, to be eliminated. 
Pressure changes would have an equal effect on both bridges, 
and the circuits are connected so that the variations cancel. 
A single magnet is also used for both bridges, so that varia- 
tions in its field strength due to aging and temperature 
changes will affect both bridges equally. The magnet is mov- 
able and can be swung away from the cells to permit zeroing 
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reduction, and the oxygen is said to have been reduced. Lab- 
oratory apparatus for polarographic work is quite delicate, 
however, so the problem was to develop a unit that would 
be small and rugged but still perform the same job. 

The sensor assembly illustrated contains a platinum cath- 
ode and a silver anode which are electrolytically connected 
by a gelled solution of potassium chloride. The cathode is 
centered in a cylindrical body and supported on an insulated 
post. The anode is recessed in the area around the cathode. 
A piece of Teflon, one -mil thick, is stretched taut over these 
elements, forming a thin membrance in direct contact with the 
cathode. The assembly can be used either in the atmosphere 
or in liquids. 

A potential of approximately 0.6 volt is applied between 
the anode and cathode of the cell. No current will flow, how- 
ever, unless there is an element present capable of being re- 
duced at that voltage. Oxygen is the most common gas 
reducible in that range. If it is present, either in the atmos- 
phere or in a liquid in which the sensor is immersed, it will 
permeate through the membrane and come into contact with 
the cathode. The subsequent transfer of electrons from the 
cathode to the oxygen will result in a measurable current flow, 
proportional to the oxygen concentration. 

Units of this kind are sensitive to temperature changes, so 
a thermistor is incorporated in the circuit to provide essen- 
tially flat output over a wide temperature range. They are 
extremely rugged, being designed to withstand acceleration 
up to 50 g's. Types styled for face masks weigh as little as 
l0 grams. 

ELECTRONICS WORLD 
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1962 Directory of Kit Test Equipment 
A complete listing of over 200 test equipment kits. The 

specifications reveal engineering design sophistication 
that is justifying their wider acceptance by industry. 

KIT TEST equipment, once associated with hobbyists 
and radio and TV service shops, is finding new 
applications in an expanding industrial market. 

The use of kits by manufacturers engaged in non -military 
electronic work is extensive, an industry-wide survey re- 
cently completed by ELECTRONICS WORLD disclosed. Test 
equipment kits are accurate and reliable instruments for 
product testing, checking, research, and inspection required 
in everyday factory operations. In this directory, kits have 
been divided into 29 categories, according to function, and 
range in price from $5.95 for a resistance substitution box 
to $395 for a laboratory oscilloscope. 

At the end of World War II kits filled the immediate 
needs of men starting a service business with limited capital; 
before the war the cheapest factory- assembled scope sold 
for about $150. Kits were also the answer to the new post- 
war experimenter in need of equipment for a home lab. 
Now, kit test equipment is making inroads into industry 
in the test and service departments of production -line radio, 
TV, hi -fi, and industrial electronic equipment manufacturers, 
service organizations, and schools. In some areas kits are 
finding their way into laboratories. They have made these 
advances for three reasons: design standards and accuracy 
are high -the equivalent of their factory- assembled counter- 
parts; cost is low -the price differential between kits and 
factory- assembled equipment is substantial; and technicians 

can assemble them during their idle moments when they're 
drawing their regular salaries. General Electric, who has 
accepted kit v.t.v.m.'s and distortion analyzers for its two - 
way -radio service stations, feels that kits would still be 
cheaper than factory- assembled instruments if they were as- 
sembled by technicians whose hourly pay rate were added 
to the kit cost. 

A more interesting reason for using a kit in a special 
application is that its circuit can be modified during con- 
struction to adapt it to a special test or laboratory applica- 
tion. If an assembly -line test position requires the measure- 
ment of only d.c. circuit voltages, an inexpensive v.t.v.m. 
could be partially assembled for just this purpose. The same 
is true of an oscilloscope; only those circuits required to 
display one particular waveform need be completed. 

Today, kits bear little resemblance to the first five -inch 
scope that sold for $39.95 in 1947. For the technician /experi- 
menter they are the most economical way to equip a home 
lab -building them still provides pleasure and the satisfac- 
tion and pride of having "done it yourself." 

If you have never assembled a kit, be assured that their 
construction manuals are as clear and well written as the 
manuals for "consumer market" kits. Calibration procedures 
are simple and accurate and for a nominal fee the manu- 
facturer will check out a kit that does not operate, calibrate 
it, and put it in top working order. 

R.F. SIGNAL GENERATORS 

Mfgr. Model 
Freq. Range 

(fundamentals) 
No. of 
Bands 

Cal. Harmonics Output 
Modulation 
Freq. (cps) 

Provision 

Ext. Mod. 
for 

Audio Output 
Price Remarks 

Freq. 
No. of 
Bands 

Voltage Z Volts 

ALLIED 83Y145 160 kc: 112 mc. S none - .1 I - 400 yes yes 10 519.95 

CONAR 280 170 kc. -60 mc. 6 none - - 
I - 400 I no yes - $21.50 

FICO 315 75 kc. -S0 mc. S 13-150 

mc. 

2 .1 - 400 yes yes - S39.95 

320 150 kc..34 mc. S 22 -102 

mc. 

2 .1 - 400 no yes 1.5 -2 $19.95 Model 322 with S cal. 
bands $23.95 

324 150 kc. -145 mc. 6 111.435 

mc. 

1 .1 509 400 yes yes 10 $26.95 

EMC 501 115 kc. -110 mc. 6 - - .1 - 400 yes no I - S24.90 

HEATH FM0 -1 90, 100, 107 mc. 3 - - - - 400 no yes - $34.95 three switch -selected freq. 

var. 10.7 mc. sweep,200 kc. 

to over 1 mc., 10.7 mc. 

crystal mark, 100 kc. 

submarker 

LG -1 100 kc. -31 mc. 5 - - .1 SO9 400 yes no - $48.95 panel meter indicates 

output voltage or percent 

modulation 

RF1 100 kc. -110 mc. 6 110.220 

mc. 

1 .1 5OSI 400 yes yes 10 $27.95 

S6.8 160 kc.110 mc. 6 110-220 

mc. 

1 .1 - 400 yes yes 2 -3 $19.50 

LAFAYETTE KT-20$ 250 kc.120 mc. 5 - - - - 400 yes - - $19.95 also a signal tracer 

OLSON Ka -141 250 kc..120 mc. S - - - - 400 yes - - $19.95 also a signal tracer 

PRECISE 610K 300 In.-110 mc. S 60 -330 

mc. 

2 - - 60, 400 - - - S27.50 available with precali- 
brated ri. head as 

610KA, $34.95 

RADIO 
SHACK 

TK100 100 kc. -330 mc. 6 - - 1.0 - 20- 20,000 yes 20- 

20.000 

cps 

2.S S49.95 meter indicates r.f., a.f. 
output; r.f., o.f. volts; 
db in 3 ranges; 

0-1, 10, 100 v. a.c. 

1194L026 160 kc. -110 mc. S - - .1 SO 400 yes - - S22.50 
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1962 KIT TEST EQUIPMENT DIRECTORY Continued 

OSCILLOSCOPES 

Mfgr. Model 
Vertical Channel Horizontal Channe 

Sweep 
CRT 

Remarks Freq. Resp. Sensitivity Inp Z (meg. ytµf -) Freq. Resp. q Sensitivity Input 2 
(meg. µµf. 

ALLIED 83YÚ144 S cps -S mc. 
± 3 db 

25 r.m.s. mv. /in. 3.4 -12 down 4 db 

@ 1 mc. 

600 r.m.s. 

mv. /in. 
- 15 cps - 

600 lic. 
S" S 69.95 

83Y1945 - - - d.c.-750 kc. 1 v. /tm: 
10 v. /cm. 

- .S sec. /cm: 
SO nsec./ 
cm. 

S" $395.00 intensity modulated 

time marks @ 10, 

100, 8 1000 

µsec. intervals 

83Y1946 differential amp, for 8311945: vert. thon. Iraq. rasp. d.c.-l00 kt., 0 to -3 db; sensitivity, 1 p.p.v. /in.; input I, 1 meg., 40 µµf. S 54.50 5000:1 diff. ratio 

8311948 dual -truce preamp for 8311945: vert. chan. freq. resp. d.c. -10 mc., 0 to -3 db; sensitivity SO p.p.mv./cm.; Input 2, I meg., 40 µµf. $79.95 switching rote: 100 

kc. chopped or 

alternate sweeps 

CONAR 250 flat 13 cps- 

2.5 mc., down 

3.5 db @ 4.5 mc. 

.023 r.m.s. v. /in. - Plat 20 cps -90 kc. 

down 3 db 

_@ 2S0 kc. 

1 r.m.s. v. /in. - 10 cps - 

S00 kt. 
5" S 8930 

EICO 42S S cps -500 kc. 

usable to 2.5 mc. 

.05.1 r.m.s. 
v. /in. 

1 S cps -500 kc. .05 -.15 r.m.s. 

v. /in. 
1 15 cps- 

75 kt. 
5" $ 44.95 

460 flat d.c .4.5 mc. 

down 10 db. 

@ 10 mc. 

25 r.m.s. 

mv. /in. 
3.35 flot 1 cps -400 kc. .6 r.m.s. v. /in. 5.35 10 cps- 

100 kc. 

S" S 79.95 .06 met. rise time 

FEILER 15.7 20 cps -75 kt. .5 r.m.s. 

v. /in. 
1.50 - .5 r.m.s. v. /in. 1 -50 10 cps 

32 kc. 
S" S 46.30 

HEATH 10.10 d.c. -200 kc. 

(2 db point) 
.1 pp v. /t h" 3.6 -35 some as vert. same as vert. 3.6 -3S S cps- 

SO kc. 
3" 5 79.95 

10.21 2 cps -200 kc. 
± 2 db 

.2S r.m.s. v. /in. 10.20 some as vert. same os vert. 10 -20 20 cps- 

100 kc. 

3" 
r 

S 49.95 I 

I 

10.30 3 cps -S mc. 
-- 1.5 db 

to 5 db 

.025 r.m.s. 

v. /in. @ 1 kt. 
3.3 -12 1 cps -400 kc. 

± 3 d 
.3 r.m.s. v. /in. 
@ 1 kc. 

4.9 @ 1 kt. 10 cps - 

S00 kc. 
S" S 69.95 .00 Asst. rise time 

OP -1 d.c. -4.5 mc. 

within 6 db 

a.c.- coupled 

.01 p -p v. /cm. 
3.6 -2.8 d.c -600 kc. 

within 6 db 

.2 p -p v. /cm. 1 -37 2 msec./cm. 
I µset. /cm. 

S" $154.95 .1 psec. rise time 

MI d.c.-200 kc. 

1 db point 
.1 pp v. /cm. 3.6 -28 same as vert. some as vert. 3.6.28 5 cps -50 kt. 5" $119.95 

PACO S50 S cps -1.2 mc. ± 3db, to 2 mt. 
±6 db 

90 r.m.s. mv. /in. 1.5.25 ± 6 db to 

700 kt. 
250 r.m.s. mv. /in. 10-25 20 cps- 

150 kt. 
S" S 54.95 

S -55 a.c. & d.c. within 
S db @ S mc. 

25 r.m.s. mv. /in. 1.5 -23 within 3 db 1 cps- 

400 kc. 

.6 r.m.s. v. /in. 5.23 10 cps -100 kc. S" $ 95.95 .08 µsec. rise time 

PRECISE 300K d.c.-5 mc. 

±3db 
3.9 p -p mv. /cm. - - - - 1 cps -80 kc. 7" $129.95 

308K d.r: S mc. 
± 1.5 db 

10 p -p mv. /cm. - - - - 1 cps -80 kt. 81/:" $139.95 

315K a.c.- coupled 

within + 6 db 

to S00 kc. 

250 mv. /in. - - 250 mv. /in. - 10 cps- 

100 kc. 

5" $ 59.95 

3151K flat to S mc. 10 mv. /cm. - - 10 mv. /rm. - - S" S 69.95 

RCA WO -33A flat 5.5 cps- 

S mt. within 
-- 3 d 

.3 p -p v. /in. 1 -SO flot 3.5 cps- 

350 kc. within - 6 db 

.9 r.m.s. r. /in. 10 1S cps -75 kc. 3" S 79.9S widebond response 

.1 µsec. rise time 

3 cps -1.S mc. flat 
within -6 db 

.01 p -p v. /in. 1 -S0 flat 3.5 cps- 

350 kc. within - 6 db 

.9 r.m.s. r. /in. 10- 15 cps -75 kc. 3" $ 79.95 narrow band 

response 

.1 µset. rise time 

RADIO 

SHACK 

TK -1024 10 cps -3 mc. 

± S db to S mc. 

100 r.m.s. mv. /in. 
single trace; 

200 r.m.s. mv. /in. 
dual trace 

500 k. single 

trace; 100 k 

dual trace 

flat to 100 kc. 

-6 db @ 1 mc. 

100 r.m.s. mv. /in. - 10 cm- 

100 kc. 

5" $ 79.95 

TK -109 d.c. -75 kc. 25 r.m.s. mv. /in. 5 -100 20 cps- 70 kc. .6 r.m.s. v. /in. .5 -100 20 cps-20 kc. 3" 544.50 

TRANSISTOR TESTERS 

Mfgr. Model 
rests 

Voltage- Current 
Ranges Price Remarks 

Shorts Gain Leakage 
Forward & 

e 
g Reverse Current 

ALLIED 83Y149 X X S 8.95 checks leakage -to -gain ratio 

EICO 680 X d.c. beta directly -2.30, 2 -300 

o.c. beta indirectly 
IC/o, Ir X I S0, S00 µa., S, S0, 

S00 ma. 
$25.95 d.c. voltage ranges 5, SO v.; three 

res. ranges, 2000, 200 k, 20 meg. 

EMC 210 d.c. in three ranges X $ 7.95 

212 d.t. in three ronges to 200 X 80 ma., 12 v. 513.50 checks transistors as a.c. current 
amplifiers & in- circuit 

HEATH IN -30 X d.c. beta directly 0 -300 

d.c. alpha directly 0 -.9967 

Ire Ir 15, ISO po., 1.5, 15, 150 

ma., 1.5, 1S a., 1.5, 5, 1S, 

SO, ISO v. (100 k ohms/volt) 

554.88 collector current to 15 0.; 
provision for external d.c. supply 

1T -10 X X X X S 6.95 

58 ELECTRONICS WORLD 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


y411 . >f 108 

TUBE TESTERS 

Mfgr. Model 

Type Tests 
Line - 

Voltage 
Adjust Charts 'Sockets Meter Scale 

Special 
Tube Tests Price Remarks 

Emission G. Shorts, 
Opens, 

Leakage 
Grid 

Current G. 

ALLIED 400 X shorts 

only 

book 7- 8 9 -pin minia. good -bad 

lure oc., lok 

- S 1735 

6006 X X X roll 4, 5, 6, 7L, 75, 

at., lok, 9, corn., 

nov., nuv., 10 

good -bad CRT with odopter S 38.95 counter model S34.95 

2500 X X X automatic roll 3 -pin, 3 5 4 pin 

transistors, 3, 4, 5, 

8 6 pin med., IL, 
75, 8-pin sub- 

miniature, oc., lok, 

9 8 10 pin minia- 
ture, nu,., nov., 

good -bad 

°,ó deviation 
of G... from 

normal 

photo tube, VR's, 

thyratrons, Iran- 

sistors, vibrators, 
"eye," CRT with 
adapter 

S 99.50 variable bias supply 

voltage; voltmeter 8 ma. 

lip jocks; checks for gas, 

heater-cathode shorts 

corn., 8 -pin acorn 

EICO 62S X X X roll 4, 5, 6, IL, 7S, 

oc., lok, nov. 

good -bad VR's, "eye," CRT 

with adapter 
S 34.95 

666 X X X roll 4, 5, 6, Il, 7S, 

miniature 7- 8 

9 -pin, subminiature 
S, 6, 7 -pin 
(in-line beset, 

oc., lok. 

good -bad CRI with 
adapter, VR's, 

"eye," ballast 
tube 

S 69.95 direct indication of 

leakage in ohms, 

transistor leakage and 

beta test 

EMC 205 X X X roll 9 sockets good -had "eye," VR, CRT 

with adopter 
S 34.50 

209 X X book 7- 8 9 -pin minio- 
tare, oc., lok. 

good -bad CRT with adapter S 25.90 rejuvenates CRT's 

211 X X book 7- 8 9 -pin minio- 
tore, oc., lok. 

good -bod - S 14.90 

213 X X book 7- 8 9 -pin minis- 
ture, tom., nuv., 

nov., 10 -pin, 
oc., lok. 

good -bad VR's, "eye" S 18.90 521.90 in wood 

carrying case 

301 X X book 7- 8 9 -pin minis]. 

tore, oc., lok. 

good -bad CRT with adapter S 32.60 533.20 in wood 

cabinet; 
rejuvenates CRT's 

302 X X book 7. It 9 -pin minia- 
ture, oc., lok. 

good -bad CRT with adapter S 47.90 549.90 in wood 

cabinet; 

rejuvenates CRT's 

HEATH TC -3 X X X roll 4, 5, 6, Il, 7S, 

7 subminiature, 
oc., lok., 9 -pin 

miniature 

good -bad CRT with adapter S 39.95 

IT -1 X X r/c µa. 
sensitivity 

X X roll 4, 5, 6, 71, 7S, 

7- 6 8 -pin sub- 

miniature, oc., lok., 
9 -pin miniature, 
corn., nur., nov., 

10 -pin 

0.3000 /mhos, 
VR test volts, 
0 -1 r. a.c. 

VR's, low -power 

thyratrons, "eye' 
tubes 

S134.95 

LAFAYETTE KT -209 X 
I 

X book 7 sockets good -bad S 17.95 

OLSON K8 -142 X X book 7 sockets i good -bad I IS 17.95 

PACO T -60 X X X roll 7.8 9 -pin minia- 
tare, oc., lok. 

good -bad VR's, "eye," 
CRT with adapter, 

gas rectifiers 

S 42.95 

T -61 X X X book 7- 8 9 -pin miniature good -bad CRT with adapter S S3.95 24- socket "speed 

check' tester 

T -61F $124.95 self- service "drugstore" 
tester; same specs as T -61 

PRECISE 111K X X 

X 

roll 4, S, 6, 7L, 7 

medium, 7 -pin 
miniature, 7 -pin 

in -line, oc., lok., 
nov., subminiature 

8 -pin 

CRT with adapter $ 99.95 

RADIO 
SHACK 

TK10S X X book 7- 8 9 -pin minis- 
lure, oc., lok. 

good -bad S 15.9S 

TK -108 X X X roll 4, 5, 6, 7L, 7- 8 

9 -pin miniature, 
oc., lok., corn., 

nuv., 10 -pin 

good -bad CRT with adapter S 49.95 

TK -113 X X X X roll 4, 5, 6, Il, 75, 

7 subminiature, 
oe., lok., 8- 

subminiature, 9- & 

10 miniature, nuv., 

nov., co-i. 

good -bad 

0-30,000 /mhos 
5 99.95 tests transistors 8 :ever 

diodes; fil. current indi- 
toted on meter 

'tom compactrons; nuv. = nuvistors; nov. = novar; oc. = octal; lok. = loktal. 
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1962 KIT TEST EQUIPMENT DIRECTORY Continued 

GENERAL PURPOSE V.T.V.M.'s 

Mfgr. Model 

R Ranges* 

No. of 
Ranges 

D.C. Input 
Res. (meg.) 

A.C. Input Z 

(meg.- ¡rlrf.) 

Accuracy 
(full -scale) 

Frequency 
Response 

Price Remarks" 
d c., a.c. 
(r.m.s.) 

Ohms( 
mid -scale D.C. A.C. 

ALLIED 1131.125 1.5 -1500 1000 /10 
1000m. /IOm. 

7 11 - ± 3% ± 5% 30 cps -3 mc. $25.95 db range -10 -I- 65; 

a.t. p -p ranges 4, 4000 

ARKAY VT -10 3 -1500 1000, 1000m. 7 11 - - - 30 cps -S mc. S25.9S db range -10 t SO 

CONAR 211 3-1200 1000 /10 
1000m. /IOm. 

6 12.2 1.5- - - - 531.95 

EICO 221 s -i000 1000, 1000m. S 75 3 ± 3% -t 5y 20 cps -200 kc. $25.95 db range -20 + SS 

214 - - - - - - - - $34.95 same as 221 but P /7" meter 

222 3 -1500 I 1000m. S 11 1- ± 3% ± 5% 30 cps -3 mt. 527.95 p -p with special probe 

232 1.5-1500 I 1000m. 7 - - - - 30 cps -3 me. 529.95 a.c. p -p ranges 4, 4200 

249 - - - - - $39.95 same as 232 but Ph" meter 

EMC 106 1.5-1000 I 1000, 1000m. S 16.5 2- - - 2S cps -I00 kc. $23.90 db range -24 + SS 

107 13-1000 1000, 1000m. 6 16.5 1.5- - - - $34.50 a.c. p -p ranges 4, 2800; 

capacity SO µµf. -5000 µf.; 
inductance 

1.4- 140,000 hy. 

107A - - - - - - - - 536.50 same as 107 but 6" meter 

FEILER TS -9 5 -1000 1000m. S 26 3- ± 2% ± 2% - 522.95 db range -20 + 16; 

0 -I ma. d.c. ronge 

GROMMES VTVM - - - - - - - - $27.95 

HEATH IM -10 13-1500 1000 /10 
1000m. /10m. 

7 11 1 -30 ± 3% -!- 5% 25 cps -1 mc. 
± 

1 db 

$32.95 db range -I0 + 65 

IM -11 1.5 -1500 1000 /10 
1000m. /10m. 

7 II I.35 -± 3% ±5% 25 cps-1 mc. 
± 

1 db 
$29.95 

LAFAYETTE KT -174 1.5-1500 1000, 1000m. 7 11 ISO v. -1.3 meg; 

500v., 1500 v. -1.S 

meg; other scales 

50 -83 meg. 

: 2% ± 5% (Sv.) 
± 3% (others) 

20 cps -4 mc. 
± 

1 M 
$44.50 low a.c. ranges S0, 150, 

500 mv.; 4.2, 4200 p-p 
ranges 

81 -202 3 -1500 1000 /10 
1000m. /10m. 

7 11 - - 30 cps -S mc. 525.95 db range -10 + 18; 

a.c. p -p ranges 8, 2000 

OLSON 1(8-140 3 -1500 1000 /10 
1000m. /IOm. 

S 11 - - - 30 cps -S mc. $24.95 db range -10 + 58; 

a.c. p-p ronges 8, 2000 

PACO V -70 1.5 -1500 1000 /10 
1000m. /lOm. 

7 II - - - 40 cps -4 mc. 

± 1 db 

$31.95 db range -6 + 66; 

a.c. p -p ranges 4, 4000 

PRECISE 904K 1.5 -1500 1000/10 
1000m. /I0m. 

7 - - - - - $39.95 

909K S -1000 1000 /10 
1000m. /10m. 

S 2S - - - - $29.95 

9071k S -1000 1000 /10 
1000m. /10m. 

S 25 - - - - $39.95 P /y" meter 

RADIO 

SHACK 

A9411070 1J -1500 1000 /10 
100om. /lOm. 

6 11 - ± 3/ ± S% flot to 2 mc. $44.95 1S, 1S0 mv. ranges; 

.15, 5 a. a.c. ranges; 

0 -1600 w. a.c. ranges 

15, 30, 60 watts across 

16, 8, 4 ohm leads 

194L078 3.1500 1000 /10 
1000m. /10m. 

7 11 - ± 3% ± S% flat lo 3 mc. $26.95 db range -l0 + 38; 

o.c. p-p ranges 8, 2000 

RCA WY -77E 1J -1500 1000/10 
1000m. /IOm. 

7 11 - ± 3/, ± S% 40 cps -5 mc. 

±5 db on 

1.5, S, 15 

v. ranges 

$29.95 a.c. p -p ranges 4, 4000 

WV -981 1.5 -1500 1000, 1000m. 7 11 .8340 ± 3% ± 3% 
(± 5 %, 
1.5 -Sv.) 

30 cps -3 mc. 562.50 a.c. p -p ranges 4, 4200 

WV -98( some but with 
.5 v. d.c. range 

'Figures are highest scale markings far lowest and highest ranges. e 

Peak -to-peak ranges, where shown, ore true readings of complex waveshapes. 

A.C. POWER SUPPLIES GRID -DIP METERS 

Mfgr. Model 
Output 
Voltage 

Output 
Current 

Meter Ranges Price Mfgr. Model Range (mc.) 
No. of 
Bands 

Power Price Remarks 
V. A. 

EICO 1073 0.140 1, 3 a. 140 I, 3 I $35.95 ALLIED 6 -30 
- 

1.5 -300 6 a.c. $22.95 
1078 0-140 2.5, 7 a. 140 2.5, 7 $42.95 

HEATH 19.10 90 -130 in 

.75 v. steps 

300 w. (cont.) 

S00 w. (inter.) 
90.140 - I $54.95 EICO 710 .400 -250 8 o.c. $29.95 

HM -lo 2.7-270 - batt. $34.95 uses tunnel diode OLSON T -281 0 -140 S a. 0 -140 - I $19.95 HEATH 

RADIO 
SHACK 

TK -106 0 -ISO S a. 0 -150 - I $23.95 PACO 6.15 .400-250 8 a.c. $31.95 has crystal socket 
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D.C. POWER SUPPLIES 

Mfgr. Model 
Output 

Voltage 
Ranges 

Current Ranges (amps) Meter 
Scales 

Price Remarks 
Continuous Intermittent 

ALLIED 832X129 8, 15 15 (6 v.) 17.S (6 v.) 15 v. d.c. $37.95 

10 (12 v.) 12.5 (12 v.) 20 v. d.c. 

EICO 1020 6, 30 150 ma. (0 -12 v.) 6 v. d.c. $19.95 .005% 120 cps ripple at full load 

200 ma. (12 -24 v.) 30 v. d.c. 

300 ma. (24 -30 v.) 

1050 8, 16 10 (8 v.) 
6 (16 v.) 

20 (8 e.) 

12 (16 v.) 

20 v. 

20 a. 

$29.95 not recommended for transistor work; accessory 

filter #1055 available 

1060 8, 16 10 (e v.) 20 (8 v.) 20 v. $38.95 ripple 16 v. ronge: 3% @ 2 a., I% @ 6 a., I.5% @ 10 a.; 

6 (16 v.) 10 (16 v.) 10, 20 a. 8 v. range: 1.S% @ 2 a., 2% @ 6 0., 4.S% @ 10 a. 

1064 8, 16 10 (8 v.) 20 (8 v.) 20 v. $43.95 ripple same as 1060; lightweight version of 1060 

6 (16 v.) 10 (16 y.) 10, 20 a. 

ELECTRO 
PRODUCTS 

KPS -2 16, 20 5 (12 e.) - 12 v., 10 a., 

75 ma. 

$44.95 ripple IPA. @ 75 ma., .5% @ 5 a.; 

0 -20 v. range is for transistor circuitry 

EMC 90S 6, 12 - - I 2 meters $28.90 with extra filtering for tronsistor applications $34.90 

HEATH IE -S 8, 16 10 (6 v. unfiltered) 15 (6 v. unfiltered) 2 meters $44.95 ripple .3% 

5 (6 v. f iltered) 7.5 (12 v. unfiltered) 
5(12 y.) 

PS -4 0 -400 v. 100 ma. 125 ma. 1S0, 400 v. $56.95 6.3 v. @ 4 a. a.c. output; ripple 10 mv. d.c. output 

0 to - 100 v. I ma. ISO ma. impedance 10 ohms; output regulation 114 from no load to full 
(bias voltage) lead, It .5 v. for ± 10 v. line voltage variation from 117 v. 

PACO 8 -10 8, 16 10 (8 v.) 20 (8 v.) 2 meters $43.95 low ripple output; 8 & 16 v., S o., 3% 

6(16 v.) 12(16 v.) 

8 -12 0.400 v. ISO ma. - 1S0, 400 v. $69.95 6.3 v. @ 3 a. and 12.6 e. @ 3 a. a.c. outputs; d.c. output 

0 to -150 v. 2 ma. 200 ma. impedance 10 ohms; regulation .33% from no load to full 
lead; .4'/, for ± 10 v. line voltage variation from 117 v. 

PRECISE 111 15 v. 10 20 - $59.95 90 -140 v. a.c. (isolated) output @ 1 0.; Model 713 90 -140 v. 

30 v. 10 20 - a.c. @ 3 e. output $69.95; other a.c. output on both models: 

110.180 v. .075 1 24 v. @ 20 a., 90 -140 e. @ 10 a. continuous (not isolated) 

760 140 -450 v. 100 ma. - 2 maters $49.95 6.3 v. @ 4 a. and 375 v. @ S0 ma. a.c. outputs; ripple .01% 

0- ± 1000 v. 

@ 1 ma. 

RADIO TX -114 2 -I6 v. 15 20 multi -range $69.95 95.145 v. 0.c. (isolated) output @ 3 a. continuous, 4 a. 

SHACK 4.30 v. 15 20 meter intermittent; 95 -145 v. a.c. (not isolated) @ S a. 

115.180 e. .5 .7S continuous, 20 a. intermittent; high -voltage d.c., partly 
filtered, 2 -16 v. d.c. well filtered 

SIGNAL TRACERS 

Mfgr. Model 
Indicators Test Speaker 

Function 
Out. Trans. 

Function 
Wattmeter 
Function 

"B +° 
Output 

Component 

function Function 
Price Remarks 

Speaker Eye 

ALLIED 83Y135 X X X 
I 

X X X X $26.50 

CONAR 230 X X $39.95 calibrated attenuator foe 

gain measurement 

EICO 14SÁ X X X X X $19.95 

147 X X X X X X X $24.95 

EMC 802 X X X X X $24.95 generates 400 cps and 

modulated 455 kc. signals 

FEILER TS -1K I phone $ 6.75 meter, phone, battery (tetra 

1538 X $22.75 can be used to convert v.o.m. to r.r 
v.t.v.m.; battery operated 

T5 -21 $17.95 

TS -SK X $20.45 can be used to convert e.o.m. to 

r.f. v.t.v.m. 

GROMMES 202K X X X X X X X 537.50 response to 300 mc. with 
Model I probe 

HEATH 2-4 X X X X X X $19.95 

LAFAYETTE KT -208 X $19.9$ also signal gen., see listing; 
output for v.t.v.m. 8 phones 

OLSON 88.141 X $19.95 also signal gen., see listing 

PACO Z-80 X X X X X X X $32.95 calibrated attenuator for 

gain measurement 

SWEEP AND MARKER GENERATORS 
Mfgr. Model Freq. Range 

No. of 
Bands 

Output Sweep 
Width 

Cal. Marker 
Ranges (fund.) 

No. of 
Bands 

Provision for 
Marker Crystals 

Provision for I Price 
Ext. Markers Remarks 

Voltage I 2 

ALLIED 83YX123 300 hr. 250 mc. 4 .1S I 0-13 mc. - - 2 yes 544.95 

EICO 360 S00 kc: 228 mc. - - - 0.30 mc. - - 1 no I $34.95 

368 3.216 mc, 5 - I $OR I 0 -15 mc. 2.225 mr. 3 1 yes I $69.95 

HEATH TS-4A 3.6 -220 mc. 4 .1 I SO 1 0-42 mc. 19 -60 mc. 1 1 yes I $54.95 

PACO G -32 I 3.220 mc. S - I 0.20 me - - 1 yes 585.91 marker odds 
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1962 KIT TEST EQUIPMENT DIRECTORY Continued 

AUDIO GENERATORS 

Mfgr. Model Range g 
No. of 
Bands 

Output Output 
Accuracy 

Waveforms y 
Distortion Price Remarks Max. Volts !' ts Load 

ALLIED 113YX137 20 cps -1 mc. S IO - sine - .25% from 100 cps through 

audible ronge into high I 
$35.95 

EICO 377 20 -200 k (sine) 

60.50 k (square) 

4 10 1000 sine -square ± 3% less than 1% $31.95 

HEATH A6 -9A 10 cps -100 kc. 4 1 v. 

10 v. 

600 

10,000 

sine ± 5% less than .1% from 

20- 20,000 cps 

$39.95 output meter calibrated 
in volts and db 

A6 -10 20 cps -1 mc. 5 10 s. (sine & 

square) 

high l sine -square 2 1.5 db 

20 cps -1 mc. 

.2S% from 20- 20,000 cps $49.95 square -wove output voltage is 

p -p; rise time .15 µsec. 

PACO G-34 6 cps -750 k[. 6 10 v. (sine) 

18 v. (square) 

600 

600 

sine- square - - $64.95 square -wave output voltage is 

p -p; rise time .15 psec. 

PRECISE 635 20 cps -200 ht. S I - - -- sine -square - - $39.95 

A.C. V.T.V.M.'s 

Mfgr. 
Range* 

Model 
A.C. (r.m.s.) v. 

No. of 
Ranges 

A.C. Input I 
(meg. -µµf.) - Accuracy 

(full -scale) 
Frequency 
Response 

Price Remarks 

ALLIED 83Y11608 .003 -300 11 (3.300 v.) 10 -15 

(.003.1 v.) 10-25 

- 20 cps -100 Ist. -!- I db 

100 kc..2.5 mc. ± 1.5 db 

$129.50 db range-65 -I- 53; 

amp. output .09 v. (29.5 db gain); 
auto. range selection 

83YÚ978 .003 -300 11 see above - 30 cps -300 kc. ± .5 db 

20 cps -2 mc. ± 
1 db 

17 cps -4 mc. ± 1.5 db 

$ 89.95 db range -65 + S3; 

amp. output .08 e. 

(28 db gain) 

ARKAY AV -20 .01-300 10 I meg. @ I ht. - 10 cps -400 kc. ± 1 db 

(.O1 -I00 v. range) 

10 cps -40 lit. ± 2 db 

(300 v. range) 

$ 29.9S db ronge-52 + S2 

AW -30 S mw. -500 w. 6 4, 8, 16, 600 ohms - 10 cps -250 kc. ± 
1 db S 29.95 audio wattmeter 25 w. con- 

tinuous, SO w. intermittent 

EICO 250 .001.300 12 10.15 :1: 3% 10 cps -600 kc. ± 0 db $ 49.95 amp. output S v.; 

max. goin 60 db 

255 .001.300 12 10 -IS ± 3% 10 cps -600 kc. ± 0 db $ 44.95 db range -80 52 

260 .01.1000 11 2 -15 ± 4% 10 cps -150 kc. ± 0 db $ 49.95 wattmeter ranges (7) 

.1S mw. -150 w.; 

loads: 4, 8, 16, 600 ohms 

@ 40, 80, 40 40 watts 

HEATH I111-21 .01.300 10 (10 -300 v.) 10 -12 

(.01 -3 v.) 10 -22 

- 10 cps -500 kc. ± 
1 db 

10 cps -1 mc. ± 2 db 

$ 33.95 db range -SO -- 50 

RADIO 

SHACK 

694L027 

(TE -111) 

.01-300 IO 1 @ I kc. - 10 cps -400 kc. ± 1 db 

(.01.100 v. ronge) 

10 cps -40 kc. ± 2 db 

(300 e. range) 

$ 31.95 db ronge-52 + 52 

Figures are highest scale mark ngs of the lowest and highest ranges 

CAPACITOR CHECKERS 

Mfgr. Model 
Out or In- 

Circuit 
Check 

Capacitance 
Test 

Range 

Resistance 
Test 

Range 

Power-Factor 
Function 

Test Voltages 
Tests 

Price Remarks 
Shorts Open 

ALLIED 839119 in 20 µµf:2000 µf. X X 514.95 

839124 out 10 µµf: 1000 µf. 100 ohms -S m. 0 -50% 50, 150, 250, 350, 
450 volts d.c. 

X X 519.95 

ARKAY CA -40 out 1 µµf:1 µf. $29.95 

CONAR 311 out 10 µµr. -1500 µf. 1 ohm -150 m. 0-50% 0 -450 volts d.c. X X $21.95 

EICO 955 in .1 µf. -50 pl. 6.3 v. a.c. to 2000 µf. from 

S µµf. 
519.95 

EMC 801 in 10 µµf: 5000 µf. .5 ohm -500 m. 0 -60% 0 -500 volt d.c. to 20 µf. from 

SO µµf. 
$24.95 will not check electrolytics 

for short 

HEATH C-3 out IO µµf. -1000 µf. 100 ohms -5 m. 0 -50% 25 -450 v. d.c. X X $19.50 

CT -1 In lo 20 µf. from 

SO µµf. 
$ 8.49 

IT -11 out 10 µµf. -1000 µf. S ohms -S0 m. X 3.600 v. d.c. X X $29.95 direct reading scales; input 
provision for 10 ht. signal 

PACO C -20 out IO µµf. -2000 µf. .S ohm -200 m. 0 -60% 0 -500 v. d.c. X X $23.95 bridge circuit for determining 
transformer turns ratio 

C -25 In 2 µf. -400 µf. X from 

S µµr. 
$19.95 

RADIO 
SHACK 

TX -112 In 4 µL-400 µf. X X $19.95 
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C IMP Ç 
WORLD'S BIGGEST 

NIT CATALOG! 
SEN e FOR YOUR COPY TODAY! 

You'll find hundreds of low -cost, easy -to -build 
Heathkit products in this value -filled catalog ...the 
world's largest and most complete! Over 250 differ- 
ent Money Saving kits are shown with complete 
descriptions, schematics, big photographs and full 
specifications. Send for your copy today! Save up 
to 50% of the cost of comparable products by doing 
the easy assembly yourself! All kits are fully guar- 
anteed and available on no money down terms! Use 
the handy coupon below. 

DELUXE FM STEREO TUNER: Brilliantly 
engineered. AM, FM and built -in FM Stereo 
Multiples. Indicator light signals when FM 
stereo is being broadcast! Adjustable AFC 
and FM squelch; tuning meters, circuit 
boards. 
Kit AJ- 41...no money down $11 mo. $119.95 
Assembled AJW -41, $18 mo.....$1e9.95 

TUBE CHECKER KIT: Latest design. 
Tests all tubes including Compactron, Nu- 
vistor, Novas and 10 -pin miniatures! Built -in 
roll chart. Individual tube element switches. 
Perfect for service. 11 lbs. 
Kit IT- 21...no money down, $5 mo. $44.95 

SI-10 
CB TRANSCEIVER: Low -cost, two -way 
radio! Crystal controlled superhet receiver 
and transmitter; squelch and automatic noise 
limiter; Push -to -Talk microphone; built -in 
AC power supply; provision for plug -in 
DC supply. 
KitGW -12A (AC only)8 lbs.$5 mo. $39.95 
KitGW- 12D(AC & DC)11 lbs$5 mo.$44.95 

SSB MOBILE AMATEUR TRANSMIT- 
TER: 90 watt input. 80 through 10 meters, 
crystal bandpass filter, dual conversion hete- 
rodyne circuitry, automatic level control, 
switch selection of USB, LSB and CW. 
VOX or PTT operation. 19 lbs. 
Kit HX -20, No money down, $19 mo. $199.95 

HEATH COMPANY 
BENTON HARBOR, MICHIGAN 

All prices and specifications subject to change without notice. 

June, 1962 

MARINE RADIO TELEPHONE: Factory 
wired and tested! 50 -watt transmitter. 5 crys- 
tal- controlled transmit and receive channels. 
Covers 2 -3 me marine and standard broad- 
cast bands. Built in vibrator power supply. 
An outstanding value! 25 lbs. 
Assembled MWW -11A, no money down, 
$24 mo $259.95 

_ -sr -r 
by liQydtAO. 

World's oldest and largest manufacturer 
of do- it- yourself electronic kits 

HEATH COMPANY 
Benton Harbor 15. Michigan 

Please send my free copy of the 100 page 1962 Heathkit Catalog 

Name 

Address 

City Zone State 
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1962 KIT TEST EQUIPMENT DIRECTORY Continued 
V.O.M.'s 

Mfgr. Model 

Ranges' 
-A.C.-D.C. 

No. of 
Voltage 
Ranges 

Sensitivity 
ohms /volt Accuracy 

Price Remarks 

Ohms/ 
mid -scale 

D.C. Current 
tA.C. Current D.C. A.C. D.C. A.C. 

ALLIED 83Y128 1 -5000 1000/60 
1 meg. /I500 

a.c. It d.c. 

1, 10, 100 ma., 1 a. 

7 1 k 1 k ± 2% = 2% 516.95 db scale -20 + 69 

83Y140 2.5.5000 2000/12 
20 meg. /120 k 

.1, 10, 100 ma., 
1, 10 amp. 

6 20 k S k ± 2% ± 2% 529.95 db scale -20 + 63; 

output function 

833708 5 -500 

15-500 (a.c.) 

30 k /1200 5, 10, 100 ma. 5 1 k - - - S 9.9S 

CONAR 240 6.600 1000, 10 m. - 3 20 k S k - - 517.9$ 

EICO S36 1.5000 5000, 1 m. c.c. It d.c. 

1, 10, 100 ma., I a. 

7 1 k 1 k - - $12.90 db scale -20 + 69; 

with 1% res. Model 526 

565 23 -5000 2000, 20 m. 100 pa., 10, 100, S00 

ma., 10 a. 

6 20 k S k - - 524.95 db scale -12 -t- 55; 

output function; 
with 1% res. Model SSS 

566 1 -5000 5000, 1 m. 1, 10, 100 mo., 1 a. 7 1 k 1 k - - 514.90 db stole-20 - 69; 

output function; 
with 1% res. Model 556 

EMC 102K 6 -3000 

12 -3000 (a.c.) 

1000, I m. 6, 30, 130 ma., 1.2 a. 

330, ISO, 600 ma. 

5 - - = 2% = 2% 512.50 

103e 6 -3000 1000, 1 m. 6, 30, 120 ma. 

330, 150, 600 ma. 

S - - - - S14.90 db scale 

109K 6-3000 

12 -3000 (a.c.) 
20 k -20 m. 6. 60, 600 ma.; 

(3 ranges) I 330, 300 ma., 3 a. 

S 20 k 10 k - - 519.25 db scale 

HEATH I81-20 15 -500 

(d.c. only) 
- 1 ma. 4 1 k - = 10% - S14.95 cap. E res. substitutions; 

signal generator 

M -1 10 -5000 3000/30 
300 k /3000 

10, 100 ma. S 1 k 1 k = 2% = 2% 519.95 

11M -1 1.5 -5000 -20 m. 150 pa., IS, 150, 

S00 ma., 15 a. 

7 20 k S k - - $33.95 db sca'e -10 -f- 65; 

output function; 
polarity rev. switch 

LAFAYETTE TK -10 10-1000 10 k, 1 m. S00 po., 10, 250 ma. S 20 k 10 k - - SI1.95 db stole -20 -- 36 

PACO M40 1.5 -6000 

3 -12k (a.c.) 
2000/8.5 60 pa., 1.S, 1S, 150 

20 m. /8S k ma., I.S, 15 a. 

7 20 k 10 k - - 531.95 db scale; 

output function 

RADIO 

SHACK 

0941079 1-5000 1000.1 m. a.c. & d.c. 

I, 10, 100 ma., 1 a. 

7 1 k - - - I $16.95 dh scale -Z0 -7- 69; 
i output function 

RCA WV -386 .25 -5000 

2.5 -5000 (a.c.) 
2000/12 
20 m. /120 k 

50 pa., 1, 10, 100, 

S00 ma., 10 a. 

d.c. -8 
a.c.-6 

20 k 5 k = 3% - 5% 529.95 db scale-20 -- 50; 

output function; 
polarity rev. switch 

*Figures are highest sca'e markings for lowest and highest ranges. 

CAPACITOR & RESISTOR SUBSTITUTION & DECADE BOXES 

Mfgr. 

ALLIED 

Model 

Resistance 

Steps 

Capacitance 

Decades 

I 

- 
Price 

S 5.95 -- Range (ohms) I 
Steps Decades Tolerance Wattage Range Voltage Rating I Tolerance 

83Y138 - I - - - - .0001 pf.- 
.22 pf. 

18 600 v., .15 8 .22 

qt. are 400 r. 

± 20% 

833139 IS -10 k 18 

15k -10 m. 18 

- ± 10% - - - - - S 5.95 

EICO 1100 IS -10 m. - multiples of 
IS, 22, 33, 47, 

68, 100 ohms 

± 10% 1 - - - - S 6.95 

1120 - - - - - .0001 pl: 
.22 pl. 

IS - I 600 r. ± 10% $ S.95 

1140 - - - - - - - - - - S13.95 (com- 

bination of 

1100 8 1120) 

1171 0-99,999 I ohm S 1/2% 1 - - - - - $19.95 

1180 - - - - - 100 ppt.- 
.111 pf. 

100 ppf. 3 350 y. = 10% 514.95 

EMC 900 1S -10 m. 2 - It 10% 1 .0001 1rf.- 

.22 pf. 
18 - - - S10.25 

HEATH Cs -i - - - - - .0001 pf: 
.22 pf. 

18 - 600 v., 400 r. for 

three highest steps 

- S 5.50 

DC -I - - - - - 100 ppf.- 
.111 pl. 

100 µµf. 3 - ± 1% 517.95 

OR -1 1- 99,999 1 ohm S 
± 

s /t% - - - - - $22.95 

RS -1 15 -10 m. 36 - ± 10, 1 - - - - - S 5.5e 

PACO (D -3 - - - - - .0001 pf.- 
.111 pf. 

.0001 pf. 3 350 y. - S19.95 

RD -S 0- 111,110 1 S ± s /,% - - - - - - S24.95 

SC -I - - - - - .0001 pf.- 
22 pf. 

- - 100.470 ppf., S00 v. 

.001- .22 pf., 600 v. 

= S% 1 

it 10% 
S 9.95 

SR -2 15-10 m. 136 - ± 10% 1 - - - I - I - I $ 9.95 
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HERE'S WHY YOU SHOULD QUALIFY FOR 

MEMBERSHIP IN THE PEET PROGRAM! 
JOIN THIS SELECT GROUP OF PHOTOFACT- EQUIPPED ELECTRONIC TECHNICIANS 

ENJOY THESE EXCLUSIVE BENEFITS -NO COST TO YOU IF YOU QUALIFY! 

0 
Through your membership in the dynamic "PEET" program, you: 

Gain deserved recognition as a reputable businessman 
Acquire exceptional public trust and confidence 
Win favorable publicity, both locally and nationwide 
Earn more -"PEET" members are proving it daily 

Get dynamic national advertising support 

CONTINUOUS ADVERTISING IN TV GUIDE 
Powerful national advertising monthly 
in TV Guide now carries the "PEET" 
message to over 8,000,000 TV families, 
building dynamic support and demand 
for the services of "PEET" members. 
Now more than ever it pays to belong 
to the "PEET" program! 

D 

as 
SEEN 

in 
TV 
GUIDE 

TV GUIDE TIE -INS: 

Bonner for window 
or wall; newspaper 
ad mots 

Powerful, outstanding business 

. ^ 
PNOTOFACT-EQUIPPED 

-ELECTRONIC TECHNICIAN 

..u. "- II II 

I 
Large, full -color metal 
sign for outdoor display 

Decals for 
window or 
truck 

,,1 

mP 
IPPEp ' Fau .K. 

Cloth patch Service record 
insignia stickers 

Streamer for 
wall or window 

aids at no cost to you! 

Syndicated feature 
page display 

How to apply for membership in the "PEET" program 
If you now own a PHO'l'OFAC'I' Library, or plan to own 
one, you can apply at once for membership in the powerful 
"PEET" Program, designed to build prestige and business 
for the Service Technician who qualifies. Membership helps 
you win public respect and confidence, provably helps you 
earn more, as hundreds of "PEET" members can testify. 
Benefits cost you absolutely nothing if you qualify. So act 
now -see your distributor or use coupon at right. 

June, 1962 

r 

GET YOUR "PEET"APPLICATION IN NOW! 

Helpful publicity 
brochure 

C-21 

il,,,f 
Promotional literature, 
newspaper ad mats, 
radio & TV scripts 

Howard W. Sams & Co., Inc., Dept. 5 -F2 
1720 E. 38th St., Indianapolis 6, Ind. 

Send me "PEET" Membership Application 

My Distributor is 

Shop Name 

Attention 

Address 

City Zone State___ 
J 
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1962 KIT TEST EQUIPMENT DIRECTORY Continued 

UNCLASSIFIED 
Audio Analyzer 

Heath: Model AA -1, $54.95. a.c. v.t.v.m. freq. resp. 10 cps -100 kc. "- 1 

db; range .01, .03, .1, .3, 1, 3, 10, 30, 100, 300 r.m.s. v.; input 
impedance 1 meg. or 4, 8, 16, or 600 ohms. Wattmeter: 10 cps -50 
kc. 1 db.; .15, 1.5, 15, 150 mw., 1.5, 15, 150 w.; 4, 8, 16, 600 
ohm internal loads, 10,000 ohms across external load. IM ana- 
lyzer: high -pass filter, 2000 -12,000 cps, low -pass filter 10 -600 
cps; 1, 3, 10, 30, 100 per -cent full scale. Input impedance a.c. 
v.t.v.m., 1 meg. or 4, 8, 16, or 600 ohms switch -selected. Internal - 
generator frequencies: 60 cps, 6 kc. DBM: 40, 30, 20, 

10, 0, 10, 30, 40, 50. Reads from 65 -- 52 dbm. Accuracy: 
a.c. v.t.v.m. and wattmeter within 5% full -scale; IM analyzer 
within 10% of full -scale. 

Battery Tester 
Eico: Model 584, 59.95. Test positions (volts): 1.5, 4.5, 6.0, 7.5, 9.0, 

22.5, 45, 67.5, 75, 90, spare. 

CRT Checker 
Eico: Model 630, S13.95. Bridge circuit measures peak beam current. 

Bar and Dot Generators 
Eico: Model 352, $14.95. TV channels 2 -6; 16 -23 vertical bars, 13 -22 

horizontal bars; output voltage .4 mv. 

Heath: Model CD -1, $64.95. TV channels: 2 -6. Output voltage 100- 100,000 
Irv. Sound carrier: crystal -controlled, unmodulated, 4.5 mc. away 
from picture carrier. Positive or negative video output variable 
from 0 -10 v. p -p open circuit. Modulation: white -dot pattern, 
cross -hatch pattern, horizontal bars, vertical bars, 10 vertical 
color bars, shading bar pattern. 

Electronic Switches 
EicO: Model 488, $23.95. Switching rate 10 -2000 cps continuously 

variable in 3 ranges. Frequency response d.c.- 30,000 cps ( 2 
db); maximum gain 10 times (continuously variable gain control); 
input impedance 100,000 ohms; max. input at greatest attenua- 
lion 400 v. p -p; output impedance 50,000 ohms. 

Heath: Model S -3, 521.95. Freq. resp. to 100 kc. -= 1 db. 

Filament Tester 
EiCO: Model 612, $3.95. Checks filament continuity. Sockets are pro- 

vided for 9 pin, octal, loctal, and 7 and 9 -pin miniature tubes. 
Adapter provided for checking 14 -, 12 -, and 8 -pin picture tubes. 

Flyback Transformer and Yoke Testers 
Allied: Model 837118, $21.95. Indicates shorts in coil with a "Q" greater 

than 1, and inductance from .0003 -2 hy. Checks continuity of 
circuits with 0 -.5 meg. resistance. 

Eico: Model 944, $23.95. Checks all flyback transformers and yokes 
in- or out-of-circuit. 

TEST EQUIPMENT 
Harmonic Distortion Meter 

Heath: Model HD -1, $49.50. Frequency 20- 20,000 cps in three ranges; 
distortion 1, 3, 10, 30, 100 per -cent full -scale; voltmeter 1, 3, 
10, 30 volts full -scale; input resistance 300,000 ohms; minimum 
input voltage for distortion measurements 0.3 v.; output voltage 
for monitoring 2.5 at full -scale meter reading. Meter scales cali- 
brated in volts r.m.s., per -cent distortion, and db. When used 
with Heathkit AG -92 or AG -10, the HD -1 will measure harmonic 
distortion at any frequency between 20 and 20,000 cps. 

Impedance Bridges 
Eico: Model 950B, $19.95. Measures capacity from 10 nrrf. -5000 nf. 

in four ranges, resistance from .5 ohm -500 meg. in four ranges. 
Comparator ratio from .05 -20 (400 to 1). D.c. polarizing voltage 
0 -500 v. 

Heath: Model IB -2A, $69.95. Measures resistance from .1 ohm -10 meg., 
capacitance from 100 J10. -100 ,trf., inductance from .1 mhy. -100 
hy., dissipation factor .002 -1, storage factor ( "Q ") .1 -1000. Built -in 
1000 cps generator and provision for input from external gener- 
ator. 

Paco: Model C -20, $23.95. Capacitance 10 rruf. -2000 nf. in four ranges, 
resistance .5 ohm -200 meg., capacitor leakage test at 500 v. Ratio 
tests from .05 -1 and 20 -1 on capacitors, inductors, and resistors; 
power factor range from 0 -60% at .1 0. -2000 !rf. 

Q Meter 
Heath: Model QM -1, $54.95. Frequency: 150 kc. -18 mc. in four bands. 

Inductance: 1 rrhy. -10 mhy. "Q "; 250 full scale x 1 or x 2. Capaci- 
tance: actual, 40 ppf. -450 npf.; effective, 40 ,,f.-400 µµf. 

RF Power Meter 
Heath: Model PM -2, $12.95. Frequency range 100 kc. -250 mc., sensitivity 

.3 v. r.m.s. at antenna input terminals for full -scale deflection. 

SWR and Z Bridge 
Allied: Model Z -52 (83Y253), $6.95. Measures SWR from 1 -150 mc. and 

indicates impedance on frequencies up to 100 mc. Can be used 
with 20 -400 ohm lines. 

Vibrator Tester 
Emc: Model 906, $17.05. Checks 6- and 12 -volt vibrators with external 

power supply. Six sockets. The Model 905 -6A, a combination of 
the 906 and the 905 battery eliminator, costs $44.90. 

Voltage Calibrators 
Allied: Model 83Y136, $12.95. .01 -100 v. square -wave output. 
Eico: Model 495, $12.95. Semi- square (clipped sine -wave) output wave - 

shape at line frequency. 0 -.1, 0 -1, 0.10, 0 -100 p -p v. Dial reading 
accuracy - 5 %. 

Heath: Model VC -3, $14.95. Fixed p -p outputs of .03, .1, .3, 1, 3, 30, 
and 100 volts at approx. 1 kc. 

Manufacturers of Kit Test Equipment 

Allied Radio Corp. 

100 N. Western Avenue 

Chicago 80, Illinois 

Arkay International, Inc. 

88 -06 Van Wyck Expressway 

Jamaica, N.Y. 

Canar Instruments Div., 

National Rodio Institute 
3939 Wisconsin Avenue 

Washington 16, D.C. 

Eico Electronic Instrument (o., Inc. 

3300 Northern Blvd. 

long Island City 1, N.Y. 

Electro Products Laboratories, Inc. 

4501 North Ravenswood Avenue 

Chicago 40, Illinois 

EMC 

Electronic Measurements Corp. 

625 Broadway 

New York 12, N.Y. 

Feiler Engineering 8 Mfg. Co. 

8026 N. Monticello Avenue 

Skokie, Illinois 

Heath Company 

Benton Harbor, Michigan 

Lafayette Radio Electronics Corp. 

Ill Jericho Turnpike 

Syosset, L.I., N.Y. 

Orson Electronics, Inc. 

260 S. Forge Street 

Akron 8, Olio 

Paco Electronics Co., Inc. 

70 -31 84th Street 

Glendale, L.I., N.Y. 

Precise Electronics 8 Development Corp. 

76 E. Second Street 

Mineola, L.I., N.Y. 

Grammes: Precision Electronics, Inc. 

9101 King Street 

Franklin Park, III. 

RCA: Radio Corporation of America 

415 S. Fifth Street 

Harrison, New Jersey 

Radio Shack Corp. 

730 Commonwealth Avenue 

Boston 17, Mass. 
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DELCO RADIO SERVICE HINT 
Output loading of transistorized sets 
presents a problem. Solve it with a 

WHEN BENCH work is needed on 
Delco auto radios used in General 

Motors cars from 1957 on, an unwary 
technician may get into trouble that can 
be avoided. Many of the sets have tran- 
sistor output stages with transformers 
mounted on the speaker frames rather 
than on the chassis. There is a tendency 
to connect the removed radio, without a 
transformer, directly to a bench 
speaker. 

Note what happens when this is done : 

With 1 ampere of current through it, 
the speaker begins to get warm. Collec- 
tor voltage in the output stage increases 
to twice its normal value, erroneously 
indicating a defective transistor. Soon 
the speaker becomes quite hot and 

ICADLA1 62 
Issr -se 

CHEVROLET 

Fig. 1. Speaker -transformer test panel. 

NEW 
SONY 
STEREO 
TAPE 

Ou TPUT 
TRANSISTOR,, 

=TWISTED 
WIR v Ì e 
OUTPUT 
TRANSFORMER 

for GM cars 
special jog. 

TO REAR 
SPEAKER CONTROL 

L 

c 
SPEAKER AND TRANSFORMER ASS', 

Fig. 2. Schematic for the test assembly. 

sound becomes distorted -as does the 
voice coil! 

The obvious solution is to use an ex- 
ternal output transformer. Specifically, 
a universal speaker- transformer assem- 
bly that is convenient to use with all 
models involved is suggested. Layout for 
the test board is shown in Fig. 1. The 
speaker (Delco part 6109) has a mount- 
ing bracket for the output transformer 
(part 7274608). The set of four connec- 
tors to match all radios involved 1 used 
in Buick, Cadillac, Chevrolet, and Olds - 
mobile vehicles) is part 1221768. 
Schematic for the test board is shown 
in broken lines in Fig. 2, with connec- 
tions identified for the four -prong 
Cadillac connector. Note that, although 
the Oldsmobile connector is physically 

similar to the one for Cadillac, connec- 
tions A and B are interchanged. To 
avoid improper operation, make sure 
the correct connector is used when a 
set is taken from one of these two 
autos. 

The assembly can be made a perma- 
nent part of the auto -radio test bench. 
Building a separate panel, however, as 
shown in Fig. 1, provides the advantage 
of being able to take it out to the car for 
substitution checks without removing 
the radio. 

fÿ: 

SERVICE_ 

a 

"If that fellow ever calls back, tell him 
I an, dead!" 

Now, for less than the cost of a good record changer, you 
can add a versatile new dimension to your hi fi system. 

The Sony 262 -D tape deck has a 4 track stereo erase 

DF,CK 
d 4i ayb Hd are r wired 

head 
to 

an 
six output 

track 
and input 

recor td 

facilities 
ack 

for connection 
head. eas 

of 
external electronics to play and nn O record four track stereo. This is 

}V{ ̀ JJ the same quality mechanism 
used in the most expensive 
Sony Superscope tape recorders. 

For literature or nearest 
dealer, write: Super - 
scope, Inc. Dept. M, 
Sun Valley, California. 

NOW AVAILABLE! 

Complete your 262 -D stereo system: the 
long -awaited Sony SRA -2 stereo record- 
ing amplifier provides instant connection 
to the Sony 262 -D stereo tape deck for 
complete 4 -track stereophonic and mono- 
phonic recording. Two V.U. meters, 
track selector switch, record safety inter- 
lock, microphone and 
radio inputs. No modi- 
fications necessary. $8950 

All Sony Sterecorders are Multiplex ready! 
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i 

MARK 
Static 

Sheath* 
Eliminates Precipitation Static 
Improves Signal -to -Noise Ratio 
Affords up to 20 db Operating Gain 
Increases Receiver Sensitivity 
Extends Intelligible Coverage 
Easiest to Install 

INCREASE 
COVERAGE 

on Citizens Band 

i 

MARK II SUPER BEACON 
FIXED STATION ANTENNA 

with Static Sheath 

Design advantages of the 
new MARK II now make it 
possible to step up the effi- 
ciency of your CB operation, 
and maintain clearer com- 
munication over greater dis- 
tances. 19 feet overall, the 
omnidirectional MARK II 
makes fullest use of the 20- 
foot legal length limit.. Re- 
quires no radials or skirts. 
Provides 1 db gain over 
ground plane antennas. 

Employs a full half -wave ra- 
diator voltage fed through a 
special launcher-matcher 
cable section for excellent 
impedance match over the 
entire 11 -meter citizens 
band. Low angle radiation 
insures utmost efficiency and 
maximum contact with mo- 
bile units. Improved mech- 
anical features and extra - 
rugged base support pipe 
add to its reliability. Simpli- 
fied clamp mounting makes 
installation easy. 

i= Precipitation Static is caused 
by charged particles in the 
air impinging in a continuous 
stream on metal antenna ra- 
diator surfaces. The patented 
Mark Static Sheath is a 
tough, durable, dielectric 
plastic covering that elimi- 
nates this static interference. 

Write for Catalog HW19 -EW 

MARK HELIWHIP 
Another Fine Product Line by 

88K MANUFACTURING 

Dept. EW -6. 1801 W. Belle Plaine. Chicago 13 
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Distortion in Speakers 
(Continued from page 29) 

large cone excursions without mechani- 
cal suspension bind. The maintenance of 
a uniform magnetic field over the voice - 
coil path therefore becomes especially 
important. This is achieved by overhang- 
ing the voice -coil past the gap, that is, 
making the voice -coil longer than the 
gap, so that the same number of turns 
remain in the gap when the voice -coil 
moves axially. 

Fig. 6 plots distortion vs frequency 
(valid reporting of speaker distortion 
must make reference to the frequency 
range covered ) for an acoustic suspen- 
sion system in which a one- inch -long 
voice -coil rides in a half -inch -long gap, 
providing a uniform magnetic field for 
half -inch voice -coil excursions. The scope 
trace shown inset in Fig. 6 is of 30 -cycle 
speaker output at 2(1 -watts input. 

At any one moment half of the voice - 
coil turns of the above speaker are inac- 
tive, ignoring fringing Of the field, yhich 
is to say that half of the amplifier output 
signal voltage falls across a dead part of 
the coil. To throw away half of the volt- 
age is to throw away three -quarters of 
the power, since power varies as the 
square Of the voltage. It is this voice -coil 
overhang factor that is primarily respon- 
sible for the relatively low electroacoustic 
efficiency of the AR, KI_!!, and Heath 
acoustic suspension speakers, rather than 
design elements inherent in the acoustic 
suspension system itself. Efficiency is sac- 
rificed for low distortion. 

Rigorous Distortion Measurements 
The bass distortion levels in loud- 

speakers are generally high enough so 
that the non- rigorous methods described 
at the beginning of this article are ade- 
quate to reveal orders of magnitude of 
distortion, particularly in comparing dif- 
ferent speakers. Careful measurement 
under controlled anechoic conditions are 
nevertheless a necessity when accuracy 
is desired. Stich methods were used to 
secure the data of Fig. 6. The same test 
Conditions described in connection with 
frequency response measurements in an 
earlier article ( "Loudspeak .r Testing 
and Measurement' by Edgar \'illchur, 

IO 
9 

8 

7 

6 
5 

4 

3 

2 

1 

o 
20 

October 1961 issue of this magazine) are 
needed here. There must be control of 
the solid angle into which the speaker 
radiates, there must be a free -field en- 
vironment down to the lowest frequency 
of interest, and there must be a minimum 
distance between the speaker and the 
microphone. 

Decreasing the solid angle into which 
the speaker faces increases fundamental 
bass output and decreases distortion. 
Testing a speaker in an uncontrolled 
acoustical environment brings into play 
standing -wave effects, which can se- 
riously affect the ratio between funda- 
mental and harmonic sound intensities at 
the microphone position. EIA standards 
call for a microphone -speaker distance at 
least three times the diameter of the 
speaker's radiating area to avoid the 
effect of the near field, which does not 
accurately represent the actual radiated 
sound energy. 

Treble Distortion 
The measurement of high -frequency 

distortion requires more sensitive tech- 
niques than those employed for the bass 
range. A very small distortion percentage 
in the treble may, because of the high 
orders of harmonics involved (fifth, sev- 
enth, etc.), have a pronounced subjec- 
tive effect, while a greater distortion per- 
centage of lower harmonic orders may be 
inaudible. 

Standard intermodulation measuring 
equipment does not help because the fre- 
quency separation of standard test sig- 
nals is so great as to apply the lower fre- 
quency test signal to the woofer and the 
higher frequency test signal to the 
tweeter system. By definition there can 
be no intermodulation between two sig- 
nals reproduced through separate dis- 
torting devices, and the excellent reading 
we will get with such test frequencies 
will merely reflect the benefits, in re- 
duced intermodulation distortion, of as- 
signing parts of the spectrum to different 
speakers. 

High -frequency speaker distortion can 
be tested by the CCIF intermodulation 
measuring technique, in which the spec- 
trum is swept with closely spaced test 
frequencies. Both test signals are then 

20 -watts input 
10 -watts input 

50 100 200 
FREQUENCY IN CYCLES PER SECOND 

Fig. 6. Harmonic distortion for an acoustic- suspension system. The scope 
trace sSows a 30 -cps acoustic- output waveform at a power input of 20 watts. 

400 

ELECTRONICS WORLD 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


reproduced simultaneously by the same 
speaker unit. 

Another and very effective method is 
to sweep the speaker system with a sine - 
wave signal generator and to listen. Even 
though results can be affected by an un- 
controlled listening environment, the ear 
is surprisingly accurate and effective in 
this application. It is usually able to de- 
tect high- frequency distortion before 
aberrations are visible on a scope trace. 
The ear will probably provide better in- 
formation than an analyzer that reads 
total harmonic distortion, since the latter 
cannot, as can the ear, differentiate be- 
tween orders of harmonic distortion. 

A word of warning must be inserted at 
this point: High -frequency speakers are 
not designed to take too much single-fre- 
quency input electrical power. A 10 -watt 
input at 10,00( cps does not create a very 
loud sound in a living room, even if there 
is no speaker attenuation, but it may 
damage or destroy a tweeter. It is a good 
idea to limit continuous input power to 
about 3 watts. 

The analyzer used for the displays of 
Figs. 5A and 5D sweeps the speaker 
over its frequency range and displays 
the different harmonic orders of distor- 
tion. It is the workhorse instrument for 
checking treble distortion at Acoustic 
Research, combined with sweep -ear 
tests. Fig. 5A is a photograph of this in- 
strument's screen display of the output 
of a rejected distorting AR tweeter. The 
blip at 1000 cycles is the input and the 
fundamental; each blip to the right rep- 
resents successive harmonic distortion 
products. Second-harmonic distortion is 
most apparent, but does not represent 
the real trouble. Distortion products in 
the 10-ke. region are intolerably high for 
these harmonic orders. The waveform of 
the 1000 -cycle output (Fig. 5B) appears 
perfect and would not lead one to sus- 
pect trouble, but a tone -burst picture 
with 10.6 -kc. input (Fig. 5C) clearly 
shows unacceptable ringing. 

The corresponding set of photos in 
Figs. 5D, 5E, and 5F represents the per- 
formance of an acceptable AR tweeter. 
There is still measurable second -har- 
monic distortion, but nothing significant 
above that. The high -frequency tone 
burst picture is clear of ringing. The sine - 
wave display, on the other hand, looks no 
different from that of the defective 
tweeter and the measured total r.m.s. 
harmonic distortion -about 2 per -cent at 
this, the most critical frequency range - 
was not very much lower than that of 
the distorting tweeter. 

It is of interest that the distortion of 
the rejected tweeter, whose objective dis- 
play required so much sophisticated test 
equipment, would be clearly audible to 
anyone on a sweep listening test. 

The design battle against all types of 
loudspeaker distortion is by no means 
ended. It has proceeded slowly, probably 
because it is too often ignored. 

a 
quality trio of 

microphones 
for "loud & clear" 

communications 

"Loud and clear" reception begins with quality - 
engineered Sonotone Ceramikes. That's because 
Ceramikes are designed to give maximum 
speech intelligibility - designed for greater 
sensitivity to the frequencies covering the 
human voice. This frequency selectivity, coupled 
with physical design, screens out background 
noises. Ceramikes are inherently immune to 
extremes of temperature or humidity - will 
operate even if immersed in water. The ceramic 
transducer of every Ceramike is neoprene - 
encased, rendering it shock and impact -proof 
to withstand rough treatment. 

There's no secret to Sonotone's ability to com- 
bine performance with durability. Sonotone has 
pioneered research in hearing aids - where 
transducers must meet the unbelievably critical 
demands of frequency response and day -in, day - 
out use and still function dependably. This 
know -how is responsible for this smartly engi- 
neered line -up of microphones tailored to com- 
munications requirements. 

SONOTONE CERAMIKES 
rr- 

perfect cb team 
SONOTONE CERAMIKE CM -30 - Perfect for 
mobile use. Intelligibility unsurpassed. Sensi- 
tivity curve favors voice frequency range. High 
sensitivity from -49 db from 60 to 7000 cps. 
Ruggedly built to take the punishment of 
mobile use. Lightweight, shatterproof plastic 
case. Easy to handle -and control with conven- 
ient "Push -to- Talk" button. Has special dash- 
board mounting bracket. Supplied with spring - 
spiraled 4- conductor shielded cable. List $14.00. 
SONOTONE CERAMIKE CM -17A - 13" Flex -mike. 
Ideal base station microphone for CB-or other 
communications applications. Gooseneck mount- 
ing makes it easy to talk while keeping hands 
free. Sharp,clear communication with fre- 
quency response sensitivity of -56 db from 50 
to 11,000 cps, ± 2 db. Equipped with 6' shielded 
cable. List $24.50. 

rugged mobile communications mike 
SONOTONE CERAMIKE CM -31 - Budget -priced 
communications model in shatterproof plastic 
case features excellent intelligibility (90 to 6000 
cps frequency range at -49 db sensitivity). 
2- conductor coil cable - no switch. List $13.50. 
Fixed communications or mobile, Sonotone 
Ceramikes provide top -flight, long -term, 
maintenance -free performance. 

SONOTONE* CORPORATION 
Electronic Applications Division Elmsford, New York 
Canada: Atlas Radio Corp., Ltd., Toronto cva Cartridges Speakers 
Tape Heads Mikes Electron Tubes Batteries Hearing Aids 
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to guide you 
to a 
successful future 
in 

ELECTRONICS 
RAt!O -TV 
COMPUTERS 
ELECTRICAL 
ENGINEERING 
This interesting pictorial booklet 
tells you how you can prepare for a 
dynamic career as an Electrical En- 
gineer or Engineering Technician in 
many exciting, growing fields: 
MISSILES RADAR RESEARCH 
ELECTRICAL POWER ROCKETRY 

AUTOMATION AVIONICS 
SALES DEVELOPMENT 

Get all the facts about job opportu- 
nities, length of study, courses 
offered, degrees you can earn, 
scholarships, part -time work - as 
well as pictures of the Milwaukee 
School of Engineering's educational 
and recreational facilities. No obli- 
gation - it's yours free. 

MILWAUKEE SCHOOL OF ENGINEERING 

MAIL COUPON TODAY! 
MILWAUKEE SCHOOL OF ENGINEERING 
Dept. EW -662, 1025 N. Milwaukee St. 
Milwaukee, Wisconsin MS112 

Please send FREE "Your Career" booklet 
I'm interested in Electronics Radio-TV 

Computers Electrical Engineering 
Mechanical Engineering 

(PLEASE PRINT) 

Name ......---- ..._...----- -...Age.- 

Address.... 

City Zone.__._. State._....._ _. 

I'm eligible for veterans education benefits. 
Discharge date _......_ ..... ...... ........ _..._.__........ 

e.ee.a.e.e.e.e...e. 
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Product Test Report 
(Continued from page 20) 

bass boost without excessive distortion. 
At the high end, the output dropped 

sharply above 10,000 cps. The sparkle 
and crispness which are associated with 
good response in the 10- to 20 -kc. region 
are not present in this speaker's sound. 
It is not likely that their absence would 
be noticed by most listeners, however, 
except by direct comparison with a 
wide -range speaker system. The re- 
stricted high -frequency response of this 
speaker is actually a desirable feature, 
helping to balance the absence of deep 
lows. 

The tone -burst photos show that the 
system has rather good transient re- 
sponse at 3.5 kc. (This is typical of its 
performance throughout most of the 
high -frequency range.) At 580 cps, there 
is some loss of transient response, with 
ringing continuing steadily between 
bursts. At the worst point, the response 
peak at 150 cps. the transient perform- 
ance is comple(ely degraded. On this 
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photo we show the electrical -input 
waveform as well as the acoustic -output 
waveform from the speaker, revealing 
its slow build -up and decay. 

We tested two units for this report. 
The first one became damaged, possibly 
due to excessive electrical input during 
our tests. The second unit, covered in 
this report, did not suffer any ill effects. 
Incidentally, the 10 -watt input used in 
our response measurements below 1000 
cps (1 watt above 1000 cps) produced a 
sound pressure level considerably in ex- 
cess of what would be utilized in the 
home. 

At its low price, the Cabinart "Mark 
I" is a really good value. It sounds al- 
together pleasing and listenable, espe- 
cially with some bass boost and will of- 
fend no one's ears. Of course, it is not 
the equal of systems selling for several 
times as much. It would not be reason- 
able to expect it to be. It should be es- 
pecially well suited for use as an exten- 
sion speaker or in a budget- priced music 
system. It is doubtful if there is any 
other speaker system at or below its 
price which can do any better than the 
"Mark I." 
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STRETCH THAT WIRE! 
By HOWARD S. PYLE, W70E 

DO YOU ever get tired of the sag 
which occurs in the ordinary soft - 

drawn copper wire which so many hams 
use for antenna.? Not only does it look 
bad but :is it sac- it stretches and your 
carefully mea -urcd length increases by 
as it a. - Sel':II feet, upsetting your 
resonance calculai s. 

Would you like to keep it taut and up 
where it belongs? You can. Before erec- 
tion, wrap one end of your antenna wire 
around the front It per of your car, 
pass the opposite end aro 1 the base 
of a convenient utility pole and hack 
slowly away to pick up the slack. Keep 
going slowly and carefully for a few 
feet and your soft -drawn wire will be- 
come "hard- drawn" and as straight as 
a length of rigid pipe. 

Just be sure that your wire is a few 
feet longer than the finished length you 
want, to allow for wrapping around the 
bumper and the pole. Use caution not to 
pull so fast or so far that you break the 
wire. This is a sure -fire method for 

stretching and hardening any wire size 
from No. 4 to No 14, bare or insulated. 

The sane scheme works equally well 
with copper tubing. What starts out as 
soft -drawn ( 1 of it is sold that way) 
bee a rigid, hard -to -bend pipe which 
won't stretch in service after giving it the 
bumper treatment - ideal, incidentally, 
for up -a -pole verticals. 

CB JAMBOREE 
ryi HE 10 -99 Citizens Radio Club, Inc. 

is sponsoring its Second Annual CB 
Jamboree on Sunday, June 3rd at Irvine 
Park in Orange County, California. 

Facilities at the park include boating, 
biking, horseback riding, golf, and pic- 
nic grounds. Approximately 25 manu- 
facturers and distributors of CB gear and 
accessories will be represented at the 
event. 

Additional information from Picnic 
Committee, 10 -99 CB Radio Club, 2314 
Newport Blvd., Costa Mesa, Calif. A 
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Automated Testing 
(Continued from page 53) 

scopes and other products- including 
new "Robotesters." The equipment thus 
keeps an eye on its own production! 

When a deviant reading is obtained 
in some set -ups, accessory tapes are 
activated through an auxiliary unit. 
Punched to handle various "reject" sit- 
uations, these alternate tapes determine 
what action to take. In effect, they 
make decisions. 

One manufacturer of digital com- 
puters has successfully experimented 
with another elaboration. Normally that 
old- fashioned entity, the human being, 
analyzes equipment on which automatic 
testing is to be used and carefully de- 
termines the test program for it. The 
latter is then perforated on a tape. In 
this case, the raw schematic of the 
equipment is fed to a computer which, 
after speedy analysis, comes up with an 
exhaustive test program for the tape. 
Going further, when errors in produc- 
tion show up, they can be recorded in 
detail by an accessory "Roboprinter" 
and then subjected to a computer for 
analysis and interpretation Thus the 
corrective measures can be determined 
automatically 

With the development of such "closed - 
loop" systems. one begins to anticipate 
a rather complete technical "society," 
consisting of non -human elements, in 
which the equipment virtually ignores 
the existence of man. Consider the 
capable technician in the left -hand seg- 
ment of the photo at the beginning of 
this article. He is recording valuable 
"reject" data as it comes up and then 
keying the "Robotester" to "proceed" 
with subsequent tests. Now he too can 
be cut out of the picture. 

Impact on Manpower 

Some inroads possible in the future 
may seem too visionary for present 
speculation. It is nevertheless obvious 
that the role of automation will be far 
more extensive than was once recog- 
nized and that the role of man will be 
correspondingly affected. For the sake 
of an orderly future, it is certainly im- 
portant to think ahead. Since automatic 
testing is a relatively new inroad, its 
impact can provide useful clues. 

Whatever the long -term effects may 
be, serious employment dislocation has 
not been an immediate result. The pres- 
ently gradual rate at which automatic - 
testing is being accepted facilitates ad- 
justment. When it is adopted because 
of a shortage of trained personnel, there 
is no manpower to replace. 

In other cases, a manufacturer is en- 
abled to handle an increased work load, 
undertake new products or activities, or 
expand output following product im- 
provement and cost reduction. His man- 
power needs may increase rather than 
dwindle. It is not a new notion that 
automation, which eliminates old jobs, 
also creates new ones. 

Where personnel requirements have 
been cut, the process has been sufficient- 
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If you were not among the 
10,123 kit- builders 
who received 
this first issue 

. e . you're 
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TThe first issue of the quarterly RAE 
Journal has now been received by more 

than Io,000 members of the RAE Society - 
the national organization devoted to the in- 
terests of radio, audio, and electronic kit - 
builders. From initial reports, the Journal is 

a resounding success. Comments from Society 
members say: "Bravo" - "Something we have 
really needed " -"It's a must for kit- builders " - 
"Filled with wonderful, original ideas." 

The RAE Journal is available only to 
members of the Society. You can't buy a copy 
anywhere. However, more copies are being 
mailed out daily. You can have one, too. So 
read on. 

WHY THE FIRST ISSUE OF THE 

JOURNAL SCORED A BULL'S EYE 

Under the direction of Milton B. Sleeper, one 
of the radio -audio pioneers and a recognized 
authority on kit design, the RAE Journal is 
devoted exclusively to the interests of kit- build- 
ers (no record reviews or articles on music). 

The new issue contains ten articles and 
departments on kit designs, kit construction, 
system planning, Society activities, and related 
subjects. The Journal serves beginners as well 
as advanced enthusiasts with how -to articles, 
reports, and comments written in a clear, con- 
cise manner, profusely illustrated with draw- 
ings and photographs handsomely printed on 
fine paper. 

It is filled with original ideas, plans, and 
information on interesting things you can do 
with simple tools and a kitchen table for a 
workshop. 

When the Journal gets into controversial 
subjects, no holds are barred. Parts of the 
"Notes and Comments" and "Members' Round- 
table" might be labeled "Too Hot to Handle!" 
Altogether, you will find the RAE Society's 
Journal unique, stimulating, authoritative. 

Most valuable of all are the articles on new 
kits - kits unlike any you have ever seen 
because they incorporate developments and 
practices borrowed from precision instruments 
and military equipment, but in practical form, 
suited to home construction. 

THE FIRST RAE KITS 

The first RAE kits will be available in 
August. The overall design, assembly and 
wiring methods, appearance of the finished 
instruments, and even the instructions and 
diagrams are totally unlike any now available. 
They are not instruments in kit form that 

were originally designed for factory produc- 
tion -line assembly. RAE kits are designed by 
kit -builders, specifically for kit -builders. 

R-AE SOCIETY MEMBERS SERVE 

ON THE ADVANCE -TEST PANELS 

Before a new RAE kit is released, it will be 
pre- checked by Society members in this way: 
Ten prototypes will be given to to members, 
some of whom are beginners, some advanced 
enthusiasts and professionals. Each will as- 
semble his kit and report on his experiences. 
In return, he will keep the finished kit, with- 
out charge. A new panel will be chosen for 
each new kit; no member may serve twice. 
Any Society member may apply to serve on 
an Advance -Test Panel. No purchase of equip- 
ment is necessary. 

YOU ARE INVITED TO JOIN 
THE RAE SOCIETY 

Whether you are a beginner or an experienced 
kit- builder, you are invited to join the RAE 
Society. Details of the Society's activities are 
published in the Journal. Annual dues of 
Si.00 entitle you to all privileges of member- 
ship, to receive four issues of the quarterly 
Journal, and to qualify for service on an 
Advance -Test Panel. 

Use the coupon below or your own station- 
ery. Read the UNCONDITIONAL GUARAN- 
TEE in the coupon. 

TO GET THE FIRST ISSUE OF THE 
JOURNAL, RUSH YOUR MEMBERSHIP 
APPLICATION TODAY! 

R 
SOCIETY 

RAE SOCIETY 
(sponsored by RAE 
Equipment. Ins.) 
Essex Bank Building 
Great Barrington, Mass. 

Yes, I want to participate in the RAE Society's 
activities. I enclose SI as my membership dues 
for one year. I understand that I will receive a 

Membership Card, the quarterly Journal issues 
for one year, and may qualify to serve on the 
Advance -Test Panel. 

Name 

Street 

City 1, Zone State 
I understand that I am not required to purchase 
any RAE kits to enio membership privileges. 
I am a !] Beginner 

LI 
Experienced kit -builder 

17 Professional 
UNCONDITIONAL MONEY -BACK GUARANTEE 
If I am not completely satisfied after I receive 
and examine my first issue of the Quarterly 
Journal, my money will be refunded promptly 
on request. No extra charge outside the USA. 
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With QUIETROLE e.. 
The quality, proved lubricant for effective silenc- 
ing of noisy controls and switches on TV, radio 
and electronics instruments. And the FREE EX. 
TENDER TUBE makes those once pesky places 
easy to reach. Put quality QUIETROLE in your 
repair kit and see how quickly and easily you 
satisfy more of your customers. 

1 
1 

6 Oz. SPRAY PACK CAN 1 2, 4, 8 oz. Bottles 
(withFREEExtenderTube) I (with Dropper) 

Product of 40 
QUIETROLE COMPANY 

Spartanburg, South Carolina 
in Canada, CROSS CANADA ELECTRONICS 

12 Laurel Street, Waterloo, Ontario 

YOU 
SAVE 
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RUSH US YOUR 

LIST OF HI -FI 
COMPONENTS 
FOR A SPECIAL 
QUOTATION 
WRITE FOR FREE 

AUDIO DISCOUNT 

CATALOG A -15 

New low prices on amplifiers, tun- 

ers, tape recorders, speakers, etc. 

KEY 
ELECTRONICS CO. 
120 LIBERTY STREET 
NEW YORK 6, N.Y. 
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ly slow to be offset by normal attrition: 
those who retire or quit their jobs are 
simply not replaced. In these cases and 
others where the number employed re- 
mains stable, there is nevertheless a 
change in the character of the man- 
power pool. Unskilled jobs tend to be 
eliminated first. New positions need 
specialists. Re- training becomes impor- 
tant. Technicians should take note of 
this. Constant rounding -out and up- 
grading of knowledge is the best safe- 
guard against the future. 

Early reactions of those directly in- 
volved are interesting. Some produc- 
tion -line workers welcome automatic 
testing because they find more errors 
with greater speed, and a capable oper- 
ator likes to have a good efficiency 
record. Quality -control and test engi- 
neers or technicians may be pleased for 
similar reasons. Good troubleshooters 
often appreciate being relieved of the 
part of their work that they consider 
drudgery. But these are cases where the 
equipment assists rather than replaces 
the man. The broader dilemma is illus- 
trated by the sometimes contradictory 
viewpoint of labor Although automatic 
facilities are often welcomed for taking 
the tedium out of existing jobs, as noted, 
they are sometimes resisted for fear 
they will throw men out of work. 

Because there are so many variables, 
a precise projection of the future course 
is not easy. It is technically feasible 
that we will have plants, in a few years, 
with completely automatic self- testing 
and troubleshooting control ranging 
from selection and assembly of basic 
components to the finished product. In 
addition Lawrence H. Lippert, automa- 
tion engineer at Lavoie, points out that 
automatic testing is taking over some 
"gray matter" jobs now performed by 
skilled workers, not just tedious chores. 
Where does manpower fit into such 
situations? 

It may be hopeful to look upon the 
growth of automation as constituting a 
second industrial revolution. In the 
early stages of the first revolution, 
which also saw the replacement of man- 
ual labor by machinery, we know that 
displaced workers often stoned factories 
and machines, out of fear for their own 
security. Yet, in the long run, the bene- 
fits included more jobs, better jobs, 
shorter hours, and richer lives. Automa- 
tion, which ultimately exists and grows 
because it is a superior servant to man, 
may be leading in the same direction. 
But, as the road to the goal was often 
painful in the first industrial revolution, 
it may also be difficult in the second. 

To prevent or minimize the painful 
aspects, intelligent planning for change 
must replace accidental, random 
growth. We must all re- educate our- 
selves, for orderly development is a 
common burden. Those in industry, 
labor, the government, and education 
have much work ahead. Although an- 
swers do not come quickly or easily, 
constant awareness of the mutual, long - 
range objectives is essential. Also essen- 
tial is continuing alertness to changes 
and new effects as they occur, and a 
sincere effort to understand them. 
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Calbest MX 625 SG Fisher 300 Crosby 5G -292 

Signal Generators for FM Multiplex 
By LEONARD FELDMAN 

Why and when is this new test instrument necessary? What will 
it do? Here are the answers, a discussion of ancillary equipment 

that may be required, and explanations of how six models operate. 
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ULTIPLEX receiving equip- 
ment, either FM- stereo 
adapters or complete FM- 

stereo receivers, is being offered to the 
public in constantly increasing quantity. 
At this writing, some 71 FM stations 
have "gone stereo" and as you read this, 
it can safely be said that that number 
has gone up. FCC spokesmen have pre- 
dicted that some 200 to 300 stations will 
be broadcasting stereo programs by 
year -end. They have even gone so far as 
to say that in four or five years virtually 
all FM stations will be broadcasting 
stereo programs full or part time. 

Just as the radio and TV industry 
engendered a large family of test instru- 
ments, so too has the budding multi- 
plex-stereo industry encouraged the de- 
velopment and marketing of specialized 
test equipment known as multiplex gen- 
erators or FM- stereo signal generators. 
Seven generators that range from about 
$500 to $1000, are now available. 

Naturally, every manufacturer of 
multiplex adapters and FM- stereo re- 

L 

AUDIO 

OSCILLATOR 

R 

AUDIO 

OSCILLATOR 

MULTIPLEX 

SIGNAL 

GENERATOR 

ceivers must equip his lab, production - 
line test positions, and service depart- 
ment with one or more multiplex signal 
generators. Many manufacturers, in 
fact, had to design and build their own 
generators in order to quickly "tool up" 
for adapter and receiver production last 
year. Some of these designs ended up 
as commercial products and will be dis- 
cussed here. 

The earlier, more expensive genera- 
tors, such as the Scott Model 830 and the 
Crosby Model SG -292, were first sold to 
other manufacturers and laboratories 
so they could start production of mul- 
tiplex receivers and adapters. Genera- 
tors of recent vintage (and considerably 
lower price tags) incorporate features 
intended to make the instruments more 
attractive to service organizations and 
technicians. 

Why They're Necessary 

Certainly an investment of $500 in 
a single piece of test equipment requires 
serious consideration by the owner of 

MULTIPLEX 
ADAPTER 

OR MULTIPLEX 
CIRCUITRY IN 
FM RECEIVER 

UNIT UNDER TEST 

a one -man service business. There is 
little question in anyone's mind that FM 
stereo is going to be big business. Liter- 
ally millions of FM receivers and tuners 
now in the hands of the public are pros- 
pects for conversion to stereo by the 
addition of a multiplex adapter. 
Furthermore, the new receivers with 
built -in multiplex circuitry are just be- 
ginning to make a dent in the home -en- 
tertainment market. 

In terms of conversion and installa- 
tion work, an FM- multiplex signal gen- 
erator is certainly not required equip- 
ment. On the whole, adapters are made 
to connect to existing equipment easily 
and quickly; initial touch -up alignment 
can be accomplished by listening to on- 
the -air stereo transmissions. But before 
long, hi -fi service technicians will be 
confronted with regular service calls. 
While much adapter repair work will 
require the normal routine of all elec- 
tronic servicing (the usual troubles 
such as defective tubes and components, 
opens, shorts, etc.), there can and will 

SCOPE STEREO TAPE 
AND /OR OR PREAMP 

V.T.V.M. RECORD PLAYER R 

SCOPE L MULTIPLEX 
ANO /OR SIGNAL 

T.V.M. GENERATOR 

Fig. 1. Set -up for multiplex- circuitry checks only. Inset 
shows waveform of left -only output of multiplex generator. 
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0 
TRANSMITTED 
OR DIRECT 
CONNECTION 

FM 
SIGNAL 

GENERATOR 

TUNER 

COMBINED IN THE CASE OF LEFT CALBEST MODEL MX625 SG 
AND FISHER 300 SPEAKERS 

MAY BE COMBINED IN THE CASE OF < 
COMPLETE FN STEREO RECEIVERS l RIGHT 

MULTIPLEX 

ADAPTER 

L . 

01 MULTIPLEX 
PRE AMP 

'1 ANO AMP 

Fig. 2. Set -up for evaluating performance of complete receiv- 
ing system. The a.f. oscillators may be used for L and R inputs. 
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be more subtle troubles (lack of separa- 
tion, beats, whistles, motorboating, and 
the like), peculiar to the FM- stereo 
composite signal that can only be dupli- 
cated and analyzed by injecting a ready - 
made stereo signal from one of the 
generators to be discussed here. The 
technician will have to judge, from his 
previous volume of hi -fi work and his 
anticipated work with FM- stereo equip- 
ment, whether or not an investment in 
a stereo signal generator will make 
sense now or a little later. 

In general, FM- stereo signal genera- 
tors are of two different designs. The 
first, which is essentially an audio gen- 
erator, is shown in a typical set -up in 
Fig. 1. Here, it is used to produce just 
the composite signal as it would appear 
at the multiplex jack of a receiver or 
tuner. Such a generator is useful for 
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MAIN 
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checking only the multiplex circuitry of 
a receiver or an adapter and excludes 
r.f. checks. As a result, relationships 
between tuner performance and the 
multiplex circuitry performance are not 
taken into account. The test set -up of 
Fig. 1 is used by manufacturers produc- 
ing so- called "universal" adapters that 
are designed for use with different tun- 
ers and receivers. Such a signal genera- 
tor would be adequate for the technician 
who has eliminated the tuner or re- 
ceiver as a possible source of trouble 
by substituting another adapter in place 
of the one that is inoperative. 

Fig. 2 illustrates a more elaborate 
test set -up in which r.f. transmission 
and reception have been simulated. 
Here, the composite stereo signal fre- 
quency- modulates the signal produced 
by an r.f. generator. The r.f. output is 
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Fig. 4. Scott Model 830. The output of a separate oscillator that has a 59 -75 kc. 
range may be added to the test- signal output to simulate a 10'. SCA modulation level. 

OUTPUT 

METER 
ADJ. 

Fig. 3. Crosby Model SG -292 requires sep- 
arate r.f. and audio signal generators. 

then sent to the receiver (either di- 
rectly to the antenna terminals or by 
means of low -level radiation over a dis- 
tance of several feet). The receiver out- 
put goes to the multiplex adapter cir- 
cuitry and then to a meter or a scope if 
needed. This test set -up enables you to 
perform a complete system check in 
which all elements from antenna 
through audio are included. 

Of the seven generators, three (Cal - 
best Model MX 625 SG, Hickock 725, 
and Fisher Model 300) have a built -in 
r.f. generator. These multiplex genera- 
tors may be used in the test set -up of 
Fig. 1 or Fig. 2 without a separate 
FM r.f. generator. The Crosby SG -292, 
Boonton 219 -A, Scott 830, and American 
Laboratories FMX -101 signal genera- 
tors can only be used in the test set -up 
of Fig. 1 and require a separate high - 
quality FM r.f. signal generator in order 
to be used in the test set -up of Fig. 2. 

The most important requirement of an 
FM r.f. generator is that it be capable 
of being externally modulated by fre- 
quencies from 50 cps to 100 kc. with 
little or no attenuation or phase shift 
at any of those frequencies. An FM 
r.f. generator that does not meet these 
specifications will cause reduced chan- 
nel separation measurements that might 
be erroneously attributed to the adapter 
or receiver but which, in fact, would 
be caused by the signal generator. 

Crosby Model 5G -292 

Fig. 3 is a block diagram of the 
Crosby Model SG -292 multiplex signal 
generator. Left and right audio signals 
are applied to the "L Input" and "R In- 
put." With the "L Phase" switch in 
"Normal" and the "Input Selector" 
switch set to "L & R," the "L Input" 
and the "R Input" signals are added 
to produce an "L + R" signal (mono) 
and an L -R signal (difference). The 
difference signal, along with the inter- 
nally generated 38-kc. signal, is used to 
modulate "Ring Modulator CR_," the 
output of which consists of the desired 
carrier -suppressed, double -sideband in- 
formation corresponding to L - R 
audio. An internally generated 19 -kc. 
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signal is produced by "19 -kc. Crystal 
Oscillator V,," amplified by "19 -kc. Am- 
plifier V," and doubled by "38 -kc. Bridge 
Detector CR,." The 38 -kc. signal is am- 
plified by "38 -kc. Amplifier VI," and ap- 
plied to "Ring Modulator CR,." The 
19 -kc. pilot carrier, main -channel audio, 
and subcarrier sideband components are 
added at "Amplifier 1 V,." The entire 
composite signal is then fed to "Ampli- 
fier 2 V," which is also used as an adder 
for the "SCA Input" (background - 
music channel). The composite signal is 
coupled to "Buffer V." and then to a 
front -panel output connector through 
an output -level control. The signal at 
the output is monitored by means of a 

The Hickock Model 725 FM multiplex signal 
generator was introduced too late ro he includ- 
ed in the block diagram discussions. A photo- 
graph of the unit was not available either. 
However, its specifications are included below. 

CAIN. 
FOIL. 

PEAK 
RECT. 

MET. 
AMPL. 

l' 
\/ 
% SYSTEM 

DEVIATION 

OUTPUT 

Fig. 5. Boonton Model 219 -A 
includes a 1 -kc. audio gener- 
ator. Panel meter indicates lev- 
el of parts of composite signal. 

19KC. 

CRYSTAL , -M- 
OSCILLATOR 

L INPUT 

R INPUT 

II 

DOUBLER 
3eKC 

AMPLIFIER 

-IL -RI 

fairly critically damped meter circuit. 
Scott Model 830 

The block diagram of Fig. 4 shows 
the Scott Model 830 multiplex signal 
generator. One output of the "19 -kc. 
Crystal -Controlled Oscillator" is used 
as the pilot carrier; the other output is 
doubled in frequency by the "Doubler 
and Amplifier" to produce the 38-kc. 
subcarrier which is then amplified by 
the "Shaping Amplifier." The "Shaping 
Amplifier" output drives the "Diode 
Modulator and Matrix Network" which 
consists of two diode bridges. These 
bridges are also driven by the "Left 
Channel Input" and "Right Channel In- 
put" signals. The composite output is a 
signal made up of the L + R subcarrier 
and the sidebands of L -R with virtu- 
ally no 38 -kc. subcarrier present. Side - 
band harmonics are eliminated by the 
"53 -kc. Low -Pass Filter" following the 
"Composite Amplifier." 

The pilot carrier signal which origi- 

DELAY 
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MODULATOR 

AMPLIFIER 
(CATHODE 
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edREACTANCE 

MODULATOR 
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Fig. 6. The Calbest 
Electronics Model 
MX 625 SG includes 
an r.f. signal gener- 
ator with an 88 -90 
mc. range. Output 
level is from 1000 to 
5000 microvolts. Out- 
put of "l input" and 
"R input" transform- 
ers is applied as the 
audio modulation of 
"Balanced Modu- 
lator" circuit section. 

Composite R.F. Output Required 
R.F. Pre- Output Output Level Pilot SCA Audio Circuit Ancillary 

Manufacturer Model Price Signal emphasis Level Level Meter Carrier Input Oscillator Approach Equip. 
American Laboratories FMX -101 $595 FM signal 75 ',sec. 0-5 r.m.s. v. - no crystal- yes external time dr sco- pe, v.t.v.m., 
340 Ridge Street generator in or controlled vision and FM signal 
Newark 4, New Jersey required out variable matrix generator, 

level meter 
Boonton Radio Corp. 219 -A 5750 FM signal 75 µsec. 0-7.5 p-p v. - yes crystal- yes 1 kc. plus matrix scope, v.t.v.m., 
50 Intervale Road generator in or controlled external FM signal 
Boonton, New Jersey required out variable generator 
Calbest Electronics MX 625 SG $495 included - 0-1 r.m.s. v. 1-5 mv. yes crystal- yes external partial scope, v.t.v.m. 
4801 Exposition Blvd. (88- 90mc.) controlled matrix 
Los Angeles 16, Calif. fixed 
Crosby Teletronics Corp. SG -292 $750 FM signal - 0-10 F.M.S. V. - yes crystal- yes external matrix scope, vv.t.v.m., 
135 Eileen Way generator controlled FM signal 
Syosset, N.Y. required variable generator 
Fisher Radio Corp. 300 $495 included 75 ',sec. O-6 p -p v. 100 mv. yes crystal- yes 1 kc., 8 kc. time scope, v.t.v.m. 
21 -21 44th Drive (100mc.) in or controlled plus division 
Long Island City 4, N.Y. out variable external 
Hickock Electrical 725 $400 included - 0-4 r.m.s. v. .002 -1 no crystal- built - 400 kc., - scope, v.t.v.m., 
Instrument Co. (92 -104 mc.) mv. controlled In 1200 kc., level meter 
10514 Dupont Avenue fixed plus 
Cleveland 8, Ohio external 
Scott, H. N., Inc. 830 $900 FM signal 75 µsec. 0-5 r.m.s. v. - no crystal- no external time scope, v.t.v.m., 
Instrument Division (less generator in or controlled division FM signal 
111 Powdermill Road in required out variable generator, 
Maynard, Mass. quantity) level meter 

Table 1. The primary specifications and prices of the seven currently available FM- multiplex signal generators. 

June, 1962 75 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


Discover the 
exciting world of 
communication 
electronics 
with these 

Basic 
Communication Kits 

Here are Kits anyone can use to acquire knowledge of 
communication electronics. 

Starter Kit contains all parts necessary to experi- 
ment with communications circuitry and construct 
two control boxes with headphones and micro- 
phones, two speech amplifiers and one transistor- 
ized voltmeter. Only $34.95 (including compre- 
hensive manual). 

AM Radio Add -On Kit lets you assemble an AM 
transmitter and an AM receiver for use with Starter 
Kit (above) to experiment with radio frequency 
modulation, detection and two way wireless com- 
munications. Only $15.00. 

Modulated Light Beam Add -On Kit consists of a 

transmitter and receiver for use with the Starter 
Kit to expand your communications experiments 
using light as the sound transmitting medium. 
Only $15.00. 

THESE NEW KITS provide an introduction to com- 
munication techniques, electronic components and 
electronic communication systems. 

FULLY GUARANTEED against defects in manufac- 
ture. In addition, these Kits carry a 10 -day uncondi- 
tional money -back guarantee. All prices F.O.B., 
Watertown, Mass. 

EASY -TO- UNDERSTAND MANUAL accompanies each 
Starter Kit ... gives a complete description of elec- 
tronic components and their functions in clear, non- 
technical language. Easy -to- follow, step -by -step in- 
structions and experiments. No prior knowledge of 
electronics is necessary. 

SEND FOR DESCRIPTIVE LITERATURE - TODAY! 

Scientific Development Corporation 
Dept. EW -6 
372 Main Street 
Watertown. Massachusetts 

Please send literature on Basic Communication Kits. 
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Street 
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ZONE YOUR MAIL 

The Post Office has divided 106 

cities into postal delivery zones to 

speed mail delivery. Be sure to in- 

clude zone number when writing to 

these cities; be sure to include your 

zone number in your return address 

-after the city, before the state. 
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Fig. 7. Fisher Model 300. Self- contained, it does not require external audio or r.f. 
generators. Panel meter indicates peak -to -peak voltage of composite output signal. 

nated at the "19 -kc. Crystal -Controlled 
Oscillator" is phase -corrected and fil- 
tered, then added to the composite sig- 
nal at the "53 -kc. Low -Pass Filter" in- 
put. In addition to program inputs from 
tape or disc recordings, the Model 830 
has provisions for audio oscillator inputs 
and can be set up for the following sig- 
nal conditions: ± L, R = 0; ± R, L 
= 0; L = -R; R = -L; and L 
= R = O. 

To facilitate the use of ancillary in- 
struments, two cathode -follower stages 
are provided for connecting an oscillo- 
scope and a v.t.v.m. 

Boonton Radio Model 219 -A 

Fig. 5 is a block diagram of Boonton 
Radio Type 219 -A multiplex signal gen- 
erator. A difference signal, derived from 
the special "L - R Diff." amplifier 
modulates the double -sideband, sup- 
pressed- carrier ( "DSCC Modulator "). 
The L + R audio is passed through a 
time -delay network ("Delay Corr. Low - 
Pass") and added to the L - R side - 
bands and the SCA signal. The com- 
posite signal is formed by the 19 -kc. 
pilot carrier from the "19 -kc. Xtal Osc." 
Pilot level can be varied with a front - 
panel control. Other features include a 
two -scale meter for setting the levels of 
parts of the composite signal, and an 
internal 1 -kc. audio -tone generator for 
"quick checking" of equipment. Of 
course, external audio oscillators or pro- 

gram sources may be connected too. 

Calbest Model MX 625 SG 

The next block diagram, Fig. 6, is of 
the Calbest Electronics Model MX 625 
SG multiplex signal generator. Left - 
and right -channel signals are fed to it 
at the "L Input" and "R Input" termi- 
nals and are added by two transformers 
in such a way as to produce a - (L - R) voltage. This audio -frequency 
signal is fed to the "Balanced Modu- 
lator" where the 38 -kc. component from 
the "38 -kc. Amplifier" only is cancelled 
out. The output of this modulator, 
then, consists of L -R suppressed -car- 
rier sidebands and L -R audio. These 
signals are added in a resistive matrix 
to + 2R to produce a signal consisting 
of L -R double -sideband components, 
plus L + R main -channel audio. This 
composite signal (still less the pilot 
carrier) is amplified by the "Amplifier 
(Cathode Follower)," fed through 
"Low -Pass Filter" to remove all fre- 
quencies outside the desired 53 -kc. 
bandwidth, and is then combined with 
the 19 -kc. signal from the "19 -kc. Crys- 
tal Oscillator." The "19 -kc. Crystal 
Oscillator" also supplies a pilot- carrier. 

Besides being available at the "Com- 
posite Output" terminals (for direct 
connection to multiplex adapters or the 
multiplex circuitry of complete receiv- 
ers), the composite signal is also applied 
internally to the r.f. signal generator 
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Fig. 8. American Labs. Model FMX -101. Difference audio signal is sampled at 38 kc. 

by full -wave, diode- bridge modulator that suppresses the carrier and the audio inputs. 

ELECTRONICS WORLD 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


SeCLlOn Wilde a 1VC;any gcllriaLru 3CIla1 
between 88 and 90 mc. is frequency- 
modulated by the "Reactance Modula- 
tor." The r.f. output signal is available 
at a level of between 1000 and 5000 µv. 

Fisher Model 300 

The Fisher Model 300 multiplex sig- 
nal generator, shown in block- diagram 
form in Fig. 7, also includes an FM r.f. 
signal generator tuned to about 100 mc. 
so that a separate FM signal generator 
is not required for complete system 
checks. A selector switch chooses com- 
binations of internally generated 1- or 
8 -kc. tones for left and right inputs. 
The left and right signals (after suit- 
able amplification) are applied at "A" 
and "B" on the "Switching Modulator," 
which also receives a 38 -kc. signal from 
the "Frequency Doubler." 

The composite output of the "Switch- 
ing Modulator" goes to a pair of cathode 
followers, after which the 19 -kc. pilot 
carrier signal and the "SCA Input" sig- 
nal (if desired) are added. The total 
signal is then amplified, filtered, and 
fed to the "Composite Output" termi- 
nals and to the internal FM signal gen- 
erator section. Provision for accurate 
adjustment of phase and amplitude of 
the 19 -kc. pilot carrier is made on the 
front panel and is facilitated by the self - 
contained output -level meter. 

American Labs. FMX -101 

The final multiplex generator to be 
discussed is the FMX -101, manufac- 
tured by American Laboratories and 
shown in the block diagram of Fig. 8. 
Left- and right -input signals (either 
from an audio generator or from pro- 
gram sources) are applied to the "Ma- 
trix Circuitry" which produces L + R 
and L -R signals. The sum (L + R) sig- 
nal is fed to the "3- Channel Adder" 
while the difference signal is sampled at 
a 38 -kc. rate in a full -wave diode- bridge 
modulator ( "Modulator "). This modu- 
lator suppresses both the carrier and 
the L -R audio and develops a "(L- R) 
Sidebands" only output signal. The mod- 
ulator output, the 19 -kc. pilot carrier, 
and the main -channel (L +R) audio are 
applied to the "3- Channel Adder" to 
form the composite signal which is then 
amplified by the "Composite Amplifier" 
and fed through the "53 -kc. Low -Pass 
Filter." 

Front -panel selector switches permit 
the choice of inputs to either channel, 
"on -off" switching of individual chan- 
nels, and selection of 0° or +45° pilot - 
signal phase shift. SCA input terminals 
are also provided. 

All the features of these generators 
are summarized in Table 1. The design 
and performance optimization of multi- 
plex receiving equipment cannot be rea- 
sonably accomplished without one of 
these generators. Admittedly, techni- 
cians called upon to service the new FM 
multiplex receivers and adapters may 
well conclude that such equipment be- 
longs only in laboratories or manufac- 
turing plants. On the other hand, the use 
of one of these signal generators may 
well cut down "trial and error" time to 
a point where the instrument will pay 
for itself in very short order. 
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INTERESTED IN 
KIT BUILDING 

SERVICE SHOP HINTS 

MASTERING THE SLIDE RULE 

NEW PAYÎV TO BE TESTED 
System does not require a coin box or unscrambler at TV set. Central 
office equipment bills subscriber on basis of time special speaker is on. 

read these new 

.RIDER BOOKS 
HOW TO BUILD ELECTRONIC EQUIPMENT by 
J. Richard Johnson. Covers all the situations you'll 
ever face In building electronic equipment. This 
book will save you money because you'll avoid 
many common mistakes made in building equip- 
ment. It'll save you time by providing practical 
tips on how to layout the chassis and how to use 
the tools and materials available. And -it will add 
to your pleasure because the finished equipment 
will perform the way it was designed to. Hundreds 
of down -to -earth ideas make this book indispen- 
sable to the kit builder, the newcomer and the 
experienced "pro" who builds equipment from 
"scratch ". #236, hard cover, $6.95. 
USEFUL ELECTRONIC SHOP HINTS edited by the 
stay of Electronic Technician Magazine. Crammed 
full of practical, helpful and time- saving shop 
hints. A collection of nearly 200 of the best elec- 
tronic shop hints which have appeared in Elec- 
tronic Technician Magazine since 1953. Selections 
rude by the magazine's staff, originally resulted 
from reader contributions. ,¡295, $1.95. 
USING THE SLIDE RULE IN ELECTRONIC TECH. 
NOLOGY by Charles Alvarez. Finally! A book that 
reveals the secrets of developing top elide rule 
speed and accuracy. Shows you how to effortlessly 
solve practical electronic math problems with a 
slide rule. Twenty exciting chapters illustrate the 
fast, short -cut techniques that normally take years 
of on- the -job work to learn. Chapters like Trans- 
former Turns Radio, Power Gain, RC circuits 
and Phase Angles help transform beginners into 
masters of this time -saving tool. #253. $2.50. 
HOW TO SOLVE PROBLEMS IN ELECTRICITY AND 
ELECTRONICS by Henry acobo,vitz. This book lifts 
the veil of confusion preventing students from 
solving problems in electricity and electronics - 
simple DC through complex AC circuits. Readers 
quickly learn how to handle applied problems 
through proven step -by -step solution methods. 
Starting with simple DC problems, the text prog- 
resses through AC circuits, tubes, transistors, 
waveguides, antennas and other typical problems 
confronting technical students. In addition, it 
offers a concise review of principles and laws 
upon which solutions are based. :302. $3.50. 
PHOTOELECTRIC CONTROL by Harvey Pollack. This 
extremely informative text, one of the new Rider 
Industrial Electronic Series, illustrates how photo- 
electric devices are used in industrial electronic 
systems. It's so easy to understand how these 
almost mysterious components operate when you 
read this book. Especially clear circuit and opera- 
tion descriptions of modern photoelectric devices 
which control measuring, counting, testing and 
separating tasks gives readers special insight to 
their applications versatility. g250 -2. $3.50. 

Mail to your distributor, bookstore or order direct: 

ORDER TODAY-10-DAY GUARANTEE 

JOHN F. RIDER PUBLISHER, INC. Dept. EW -6 
Division of Hoyden Publishing Co., Inc. 

116'West 14th Street, New York 11, New York 

I have enclosed $ ^lease send, 
How To Build Electronic Equipment, $6.95. 
Useful Electronic Shop Hints, $1.95, 
Using The Slide Rule in Electronic 
Technology, $2.50. 
How to Solve Problems in Electricity 
and Electronics, $3.50. 
Photoelectric Control, $3.50. 

Name 

Address 

City Zone _State 
Satisfaction guaranteed, or 1 can return within 
10 days of purchase for full refund. 

L J 
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Tape -programmed equipment at right deter- 
mines who of up to 10,000 subscribers have 
their company -supplied speaker turned on. 

AN application was filed recently with 
the FCC for authorization to con- 

duct a three -year test of the Teleglobe 
Pay -TV system over the facilities of 
KTVR channel 2, Denver, Colo. by the 
Gotham Broadcasting Corp. and the 
Macjadden- Bartell Corp. 

The new pay -TV system differs fun- 
damentally from other pay -TV systems 
in that it does not require a coin box 
or a decoder in the subscriber's home. 
The system's concept is based on cen- 
tralized billing of subscribers from a 
central office where electronic equip- 
ment is utilized to determine which 
subscribers are watching a program and 

Ero 
y.\ \4tff 

i- t, V 4<\ e 
ea 

> \ 4 
4r0 

TV 
STATION 

AUDIO SIGNAL 
ACCOMPANYING 
PAY TV PROGRAM 

AUDIO 
DURING NON PAY -TV 

PERIODS 

for how long. The system separates the 
video signal from the audio signal at 
the broadcasting station. The former 
is transmitted unscrambled; the latter 
is sent from the TV station over leased 
telephone lines to a subscriber's home. 
A flick of a switch on a Teleglobe -in- 
stalled speaker, which is plugged into 
an outlet on the telephone line, turns 
on the audio from the central office. A 
record is made at the central office of 
the time the speaker is on. A monthly 
billing based on information gathered 
during listening hours is then made by 
the company. 

A tape -programmed line monitor, 
which is said by the firm to be able to 
determine which of up to 10,000 sub- 
scribers' speakers is turned on is the 
heart of the system. Further details of 
the device's operation were not dis- 
closed. The results of line checks are 
transferred to punched cards. 

The firm feels that this pay -TV sys- 
tem will be financially successful be- 
cause it introduces a teasing element 
that can induce the non -paying viewer 
to tune in the pay -TV program. This is 
accomplished by making announce- 
ments of coming shows and films by 
transmitting audio on the TV channel 
during the non -pay -TV periods. During 
the day, popular and classical music is 
broadcast by the TV station in addition 
to the announcements of coming pro- 
grams. 

In addition, spokesmen for the firm 
feel that the absence of sound when it 
is possible to view a program is the 
greatest incentive to get a viewer to 
become a subscriber. 

rrti\ `tte sr 
r0ti\ 

4yÓQ\ 

çAzp d \ ti N. 

CENTRALIZED 
METERING 

AND BILLING 
EQUIPMENT 

TELEGLODE 
SPEAKER STANDARD 
CONTROL TELEPHONE 

UNITS -. OUTLET 

THERE IS NO PHYSICAL 
CONNECTION TO THE 
SUBSCRIBERS 

TV SET 

STUDIO 

Teleglobe system proposed for test on channel 2 in Denver. Decoder might be installed 
between antenna and TV set if sports promoters want additional "safety" feature. 
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The Dosimeter 
(Continued from page 43) 

between the center wire and the outside 
shell. Some of the chargers on the market 
use a 180 -volt battery. Others use flash- 
light batteries and a transistorized high - 
voltage supply to generate up to 180 
volts. Line -voltage- operated chargers 
are not used since in any emergency 
power would be one of the first utilities 
to be lost. 

A charger consists of a source of 
voltage, a potentiometer, and a small 
lamp. A recessed set of outer and inner 
contacts, in what is called the charging 
well, contact the outer shell and the 
charging contact of the dosimeter as it 
is pressed into the well. Care must be 
taken not to exert excessive pressure 
which might damage the diaphragm. 
While the dosimeter is being charged, 
one looks through the eyepiece and reads 
the illuminated scale. The potentiom- 
eter is then adjusted until the quartz 
fiber appears directly over the zero mark 
on the scale. Fig. 2 shows how different 
charging voltages on a 200 -mr. dosi- 
meter affect the position of the fiber 
and the corresponding scale reading. 

The reduction in voltage may not 
always be caused by radiation. It is 
possible for the chamber in which the 
electroscope is located to develop a leak. 

Typical dosimeter looks like boll -point 
pen. It can be dipped in your podtot. 

If moisture enters the chamber, the 
charge can leak off. 

Dosimeters are accurate to ±10% and 
generally hold their charge to within 1% 

for 24 hours. Small amounts of natural 
radiation and some electrical leakage 
within the chamber, however, will cause 
a reading to appear after a few days. 

The only maintenance required is 
cleaning the eyepiece with a lens tissue 
and keeping the charging contact free 
from dirt and dust. Never use a sharp 
instrument to clean the contact or the 
diaphragm will be damaged. Cleaning 
solutions other than plain water should 
also be avoided since some of them 
might affect the diaphragm material. 

The dosimeter is intended to measure 
the total radiation dose to which an 
individual has been exposed and does 
not indicate the strength of the radia- 
tion source. It is not sensitive to alpha 
or beta radiation. Whenever dangerous 
radiation is suspected, a dosimeter will 
warn its wearer of overexposure. How- 
ever, more complex instruments are re- 
quired to measure the intensity of the 
radiation and to locate its source. 

Juno, 1962 

BREAK THROUGH 
THE INTERPHONE 

"PARTY LINE" 
BARRIER 

NOW! Separate conversation lines for every two phones in the 
system ... no more common talking "party lines "! 
The new FANON -MASCO "88" series of interphones are an outstanding achievement 
in telephone intercom engineering coupled with sophisticated styling. 

Completely new, the system provides multiple conversation lines without the expense 
of a switchboard. The "88" series includes Models 8801, 8807 and 8811 with one, 
six and ten station selector- buttons, respectively. They can be used in master- to -mas- 
ter, master -to- remote or intermixed installations. A two phone system, Model 8820, 
is also available. 

Designed, engineered and produced under highest standards, the "88" series will 
provide many years of trouble -free, dependable service. Tastefully styled in beige and 
gold and constructed of durable high impact styrene, these efficient phones can be 
desk or wa'I mounted. You get: 

SELECTIVE TALKING SELECTIVE RINGING CONVENIENT PAGING FACILITY 

100% TRUNKAGE CONFERENCE CALLS EXCELLENT VOICE CLARITY 

Order now for prompt delivery. Write for Catalog No. 5. 

461 
Gil I; 

p o e e a.. 

AM /FM RADIO INTERCOM 
A complete line of flush-wall intercoms are 
available from FANON -MASCO offering AM/ 
FM. AM Radio, Transistorized or Multi- master 
systems starting as low as _ $89.95 List. 

See us at the May 
Parts Show Room 553A 

----,FA e.. 
, 
r... 

Yellow Poy.s Dept. 70 

439 Frelinghuysen Ave., Newark 14, N. J. Exoort: Roburn, 431 Greenwich St., N. Y. 
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PUBLIC ADDRESS SYSTEMS 
A complete line of P.A. amplifiers and acces 
sonies loaded with features you'd pay much 
more for in any other line is available. Mobile 
and AC models from 8 to 70 watts output. 
Amplifiers as low as _.. __. $57.50 List. 

ON-MASCO 
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RFOR "DOCTORS OF 

SERVICING" 

and 
pQOTr g T£s 

_. 

THE PROFESSIONAL 
SERVICE MAN'S 

CLEANER 

ALL N W ' 

cleans contacts 
CLEANER! 

Want total cleaning power that helps you do a 

better servicing operation 3 ways? Spray elec- 
trical contacts and switches with triple action 
Contact Shield. Cleans, lubricates, and safe. 
guards, like no other cleaner can! Gives lasting 
protection in seconds ... thanks to Silicone 
base. Independent laboratory tests prove it! 
Technicians approve it! Write for handy guide- 
book to more efficient servicing ... Channel 
Master Corp., Ellenville, N.Y. 

C 1962 CMC 

g4 in m e L 
STEREO- MONAURAL 

HI- FIDELITY 

TUNERS & 
AMPLIFIERS 

High 

Quality 

Performance 

Low in 

Cost 

2111 Stereophonic Amplifier Corn 
plele 24 watt stereo preamplifier 
and amplifer in one low cost unit 
Net $79 95 (Enclosure $10 00 
Extra) 
loti AmpiOer. low priced stereo 
and monaurai amps irer Net 
$59 95 (Enclosure $10 00 Extra) 

Lll Amplifier 12 watt monaural 
amplifier with built -in preamph- 
her Net $39 95 (Enclosure $10 00 
Extra) 
SOIA Roemer AMFM Tuner 
Stereo and Monaural Amplifier 
Net 514995 less Multiplex (En 
closure $1000 Entra). 
Write today tor FREE literature on 
the complete Grommet Line 

GROMMES Div. of Precision Electronics, Inc. 
9101 -N King Ave., Franklin Park, Illinois 
Please rush details on the Grommes Line. 

Na nie 

Address 

City Zone Stale 

HIGH -GRADE "HAM" 
EQUIPMENT FROM 

LOW -COST 

SURPLUS ITEMS 

Volume III 

- Surplus Radio Conversion Manual 
contains all data needed for putting 
surplus equipment to practical use. 

Contents, Volume III 
VOLUME III - APN -l; ARC -5; ART -13; BC -191, 312, 
342, 348, 375, 442, 453, 455, 456 to 459, 603, 624, 
696, 1066, 1253; CBY52000 series; COL -43065; CRC -7; 
DM -340; DY -8 or DY -2A /ARR -2; FT-241A; IM; MBF; 
MD 7 /ARC -5; RM -52, 53: R- 9 /APN -4; R28 /ARC -5; 
RT -19 /ARC -4- RT 159; SCR -274N series; SCR -508, 522, 
528, 538; T15 to T23 /ARC5; URC4; WE- 701 -A. 
Schematics only: APA 10; APT -2; APT -5; ARR -2; ASB -5; 
BC -659, 133M: CPR-46AC1. 

Order from your favorite @lectreate tarts distributor. 

If he cannot supply, send us his name and your 
remittance, and we will supply; foreign, add IOr;. 

EDITORS and ENGINEERS, Ltd. 
Summerland 2, California 

Dealers: Electronic distributors, order from us. 
Bookstores. libraries, newsdealer, order from Baker t 
Taylor, Hillside. N. 1. (sport (me. Canada), order 
front H. M. Snyder Co.. 440 Park Ave. So., N.Y. 16. 

in -Home TV Service 
(Continued from page 49) 

gle instrument he has with him will be 
used for such checks and he must famil- 
iarize himself with the readings he can 
expect. Both a.c. and d.c. voltages will 
be checked. The test points and the 
range of variation of voltages that will 
be found at these points are listed for 
reference in Table 1. Test -point loca- 
tions are indicated in the block diagram 
of Fig. 6. These standards were based 
on a random sampling of receivers in 
good operating condition. 

The v.o.m. used had a d.c. sensitivity 
of 20,000 ohms /volt and an a.c. sensi- 
tivity of 5000 ohms /volt. The a.c. read- 
ings were taken with the "output" func- 
tion, in which an internal capacitor 
blocks any d.c. component that may be 
present at the test point. This will be 
standard practice in in -home checks. 
Note that a.c. readings are generally 
much lower on the v.o.m. than cn the 
v.t.v.m. More than one factor is in- 
volved, but the fact that the former in- 
strument has no peak -to -peak calibra- 
tion accounts for much of this differ- 
ence. There is much better correspond- 
ence between d.c. readings on both 
meters, although the effects of differ- 
ences in circuit loading can be seen at 
some points. 

As to a.c. voltages on the v.t.v.m., 
these were read on the peak -to -peak 
scales of an instrument designed for 
such use. If the technician's instrument 
does not have these scales, it may at 
first seem that the figures in the table 
may simply be converted, by multiply- 
ing each by .35, to obtain the corre- 
sponding values that would be read on 
the r.m.s. scales. That is not necessarily 
true however. A true peak -to -peak 
v.t.v.m. not only has appropriate a.c. 
rectifiers, it is also designed so that the 
time constant in the rectifier filter will 
respond to maximum signal amplitude 
even on relatively narrow pulses. While 
it is true that v.t.v.m.'s in general tend 
to incorporate peak -to -peak rectifiers, 
the time constant may not be calculated 
to take the true measure of a short - 
term pulse. 

Nor can the v.t.v.m. user, in the latter 
case, use the a.c. v.o.m. figures as a 
standard for comparison, since the two 
systems are quite different in the a.c. 
function. Fortunately, there are al- 
ternatives. The specifications, schema- 
tic, and service manual for the meter 
will yield information on the rectifier 
system and its characteristics, possibly 
with some notes on peak -to -peak read- 
ings. This data can be taken into ac- 
count along with the frequency and 
waveshape of the signals known to exist 
normally at a.c. test points. Finally, the 
range of normal readings can be de- 
termined in a practical way on any 
specific instrument, without compli- 
cated analysis, by using it to sample ap- 
propriate test points on a number of 
normally operating receivers. 

The voltages at test points 1, 2, 3, 4, 
and 8 are developed in the receiver when 
it is processing incoming signal. For 

80 ELECTRONICS WORLD 
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these checks, then, the TV set must be 
tuned to an active channel. Readings at 
other points will be in the same range 
whether a transmission is being picked 
up or not. 

The presence of a voltage in the 
proper range at a test point simply in- 
dicates the presence of a signal and that 
the stage is passing signal. However, 
the quality of the signal (correct wave - 
shape, frequency) cannot be determined 
with nothing more than a meter. This 
important limitation is the reason that 
the fully equipped bench in the service 
shop is still necessary. Nevertheless, a 
good technician who acquires experi- 
ence with the home -call technique will 
be able to complete a wide range of re- 
pairs in the customer's living room 
quickly, reliably, and economically. 

EXTENDING LIFE 

of the VOLUME CONTROL 
By DONALD W. MOFFAT 

Simple hint to overcome 
noisy tuner controls. 
WHEN using a tuner in a hi -fi sys- 

tem, the usual procedure is to 
turn its volume control all the way up 
and then use the control on the ampli- 
fier or preamplifier to set volume. In 
that way, noise and hum picked up in 
the inter -unit wiring will be kept to a 
minimum. 

If the tuner "on -off" switch is 
mounted on the volume control, it is 
then necessary to rotate the control 
through its entire range when turning 
the tuner on, and again when turning 
it off. After being subject to maximum 
wear in this manner, the control is quite 
likely to become noisy. 

To extend the life of the control, sim- 
ply interchange all wires on the two 
end tabs of the control, leaving the cen- 
ter tab alone. This makes the control 
work backwards and maximum volume 
is at the full counterclockwise end, just 
after the switch clicks on. If you should 
ever want to use the control at less than 
maximum volume, it still works as be- 
fore, except in the opposite direction. 

Another difference you might notice 
if using the control at less than maxi- 
mum setting is that the change in set- 
ting is not as effective in all portions of 
the control. Some tuners are carefully 
designed so that volume control sensi- 
tivity, as far as the ear is concerned, is 
the same throughout the entire control. 
After reversing the wiring, you might 
notice that a small change in volume 
control setting has more effect on the 
volume at one end than at the other 
end, depending on how it is used in the 
circuit. 

If the control is tapped for a tone 
compensation network, reversing the 
connections might change the frequency 
response, although there should be no 
difference if the tap is at or near the 
middle. Many circuits use taps to keep 
the frequency response independent of 
setting, and since you will be keeping 
the control at maximum, the location of 
the tap is unimportant. 

June, 1962 

ditar n 11fMQB_lL.E way 
&is Fog _G!I/Zf.YBOO 

Loaded S'ysiem:aesl! 
F1111 LENGTH 

QUARTER 

WAVE 
WHIP 

NOT 
the best 

mobile 
whip 

9 ft. 
HIGH! 

PLUS feed point 
impedance 15- 

0 ohms 
requires 
mich;ng 

P.S. If you insist on a full 
length whip, body mount 
and spring- t.4e7ï:t...r r ...n List 

C 

COI 0_1113Ela SYSTEMS 

4 SH[RTER- only 5011- easier to mount 
higher on auto allows better ground 
plane efficiency if mounted on trunk,top, 
fender, etc. 

}BUT, , , 78% of rad étioñ is from bottom 
half of whip --Only 22% from tnp -half. 

SO ... least compromise comes 
from twang et top rather than at bóftoht 

w.r a+se 

PLUS... 
TOP LOIIOIN4 CHMM- 

TeAlsTlcwur IOWA saeO 
POINT IMROIWCa Of 
30 ohms. NO MOTCNINi 

'Topper s, 

Solid Line: Loaded Whip C rrent 
Distribution 
Dotted Line: Full Size Whip Cur- 
rent Distribution 

TITk7hebY6AJN-Topoec_cen offer this oo mum 

t1/4 transter ntpw'pJJAND RADIATION 
EFFICIENCY! 

The Hy -Gain 'Toppers'' 
Rugged, stainless steel mobile 
whips, 50" in height, with 
polyethylene enclosed coil 
capsule sealed permanently 
to top portion. 

HM -M: with chromeplated, 
single hole, lop mounting 
body mount. 
TLWT -M: identical to TLWN 
but in three sections for 
telescoping down to 28 ". 
TM: with standard 3/4"024 
threaded base stud for use 
with adaptive mounts. 

TLW -T: identical to the taw 
but in three sections for 
telescoping down to 28 ". 

$14.90 
List 

$14.90 
List 

$11.60 
List 

$12.00 
Lnl 

HY-1A1H RECQMMEHDE6 SYS'ENl 
TLWM whip mounted in place o4 broad- 

cast aerial with CPR Coupler - receives 
MA Radio, tranaceives CB simultaneously. 

DEPT. 24$ 
Uncdn, Nebraska 

_IFIETEIIH(E-CEMITE1 ZTECESO ft IDCëAflL 1N IlECIHUNIC DISTPJßT. 

Full Color Giant Fold -Out 
Charts Still Available! 

Here's a complete series of colorful, authoritative fold -out wall- charts 
(originally appearing in the pages of ELECTRONICS WORLD) - 
yours for only 15ç each. All in full -color -each suitable for framing. 

2. HI -Fi C Network Design Charts: Tells how to build speaker nets 
for any crossover frequency. Complete coil -winding data, capacitor values 
given. 

4. lass -Reflex Design Charts: Complete data on building own bass -reflex 
enclosures for any speaker, including ducted -port enclosures. 

5. Radio Amateur Great Circle Chart: For Hams and short -wave listeners- 
gives complete listing and map of amateur prefixes by calls and countries. 

IMPORTANT: ORDER BY NUMBER! OUR SUPPLY OF THESE FOLD -OUT 
CHARTS LIMITED. OFFERED ONLY ON A FIRST COME, FIRST SERVED BASIS. 

Send 150 per selection to ELECTRONICS WORLD 
Box 378. Church Street Station New York 8, New York 
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Developed in the field 

to pay off in performance 

down the road 

only $15995 
(S -meter optional extra) 

New, improved version of 
Hallicrafters' high -performance 
CB -3 27 -mc. transmitter /re- 
ceiver- incomparable result of a 
30,000 -mile, continuous- opera- 
tion field test under the most 
punishing conditions imaginable. 

eb 

S -meter kit -easy to install as shown 
in photo above. $8.95 

CB-3A 
dual conversion 
citizens band 

TRANSMITTER /RECEIVER 

Features: 
8- channel, crystal controlled 
convenience 
Dual conversion 
Improved electronic squelch 
Provision for S -meter 
Built -in jack for remote speaker 
and future accessories 
Audio output over 2 watts 
6 kc. selectivity 
FCC type- accepted. 

the new ideas 

in communications 

are born at 

hal//craÑers 
5th and Kostner Aves., Chicago 24, Illinois 

Fix Electric Appliances That 
DON'T WORK 
PAYS $3 TO $5 PER HOUR 

FREE BOOK tells about profitable spare time or full - time business. 400 MILLION Appliances now in use. 
People need them fixed. YOU make good money doing it -right at home! Easy course trans you for top earn- 
ings. At no extra charge you get Appliançe Tester. Get FREE Book, FREE Sample Lesson! Mall coupon now. 
I- 1 

I NATIONAL RADIO INSTITUTE, Appliance Division 
Dept. EF2, Washington IA, D. C. 

I Send Free Book, Fire Appliance Repair Course Lesson 

\;line 

Address 

LCity 7.one State 
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J 

SURPLUS 
--USED 220 

MC Receiver 2.95 
BC221 -W /Book, Crystal 79.95 -Choked -Ox 

AN/PRS-3--Mine Detector 
Use as metal locator -This is most recent type 
and will detect ferrous and non -ferrous metals - 
Excellent condition -with transit case 39.95 

Batteries 5.00 
NEW ARC -5 Transmitters 

1.22 -7 -9.1 MC New 14.95 
1.18- 2.1.3. MC New 11.95 
BC 342-Commun. Recur. W /110V supply -Clean 99.95 Hewlett Packard 4004 -VTVM- 1)K- Clean 75.00 
Hewlett Packard 500A Electronic Freq. Meter 

- -OK ....... ....... .. 65.00 
nnl "S" Meter -2" lllluminnted) -New 3.49 

Carter ovnemotor- 4V00.--lnput -4o5 Vol- ]) 1A- small -Itr. New 4.95 
Mini HV Pow. Supple-Input S.5VDC -)t put 1050-35o 1 V/A 1.9 

REX RADIO SUPPLY CO. 
INDUSTRIAL - ELECTRONICS AMATEUR 

BB Cortlandt Street New York 

4tIff- Prri 1°.;IPI- I 

Mac's Electronics Service 
(Continued from page 42) 

that he had to be very careful in work- 
ing on the power supply. With all that 
capacity in there, if the bleeder resistor 
happened to open, current stored in the 
capacitors could kill him in an instant, 
even though the machine had been dis- 
connected from the line for hours or 
even days. This seemed to impress the 
electrician, and he left. 

"I had my ohmmeter that puts 400 
volts across the probes on the higher 
resistance ranges; and I found that 
when I put this voltage across the bleed- 
er resistor, the measured resistance 
went down to around 1000 ohms, even 
when re- checked with a low- voltage, 
low -ohms range; but shaking the power 
supply around would cause this value to 
increase erratically. Application of high 
voltage would bring the resistance read- 
ing back down. 

"Next I disconnected the filter capaci- 
tors one at a time and found they were 
okay. By unsoldering leads and testing 
resistances, I traced the low resistance 
right down to the filament connections 
of the 866 sockets. The rectifier fila- 
ments were heated with a separate 
transformer. and when the filament 
winding of this transformer was entire- 
ly unsoldered from the sockets, a low 
resistance was indicated between the 
winding and the chassis. 

" 'Well, there you are,' I told the man 
smugly. 'Quite obviously you have a 
short circuit in the filament winding. A 
new filament transformer will solve 
your trouble.' 

"He said he was glad we'd found the 
trouble so quickly and started looking 
around the transformer for a part num- 
ber. 'I wonder what these two wires are 
for,' he said as he pointed at a couple of 
wires coming out of holes beneath the 
filament transformer. They went to 
separate and otherwise vacant connec- 
tions on a two -lug tie -point mounted 
near the rectifier sockets. One wire came 
out the same hole as the filament wind- 
ing leads, and the other emerged with 
the 117 -volt primary leads. 

"About this time I noticed a little 
black smudge around the mounting foot 
of the tie -point, and I began to get that 
chilly feeling up and down the spine I 
always have when I suspect I have 
goofed. A closer look revealed a black- 
ened, charred area on the Bakelite tie - 
point between the mounting foot and 
the nearest connecting lug, the same 
lug to which the wire coming from the 
filament lead hole was connected. I 
picked up the diagonal cutters and 
snipped that lead loose. The short circuit 
between the filament winding and the 
chassis was gone!" 

"That wire was really an unused 
center -tap of the filament winding, I 
suppose," Mac said with a sympathetic 
grin. "Since it carried the full high volt- 
age, it was arcing to the grounded foot 
of the tie -point and had established a 
carbonized path. Wrestling the chassis 
around would knock a little carbon dust 
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loose and change the resistance of the 
path until the application of high volt- 
age from your ohmmeter probes brought 
it back down. What was the other wire, 
a tap on the primary to compensate for 
low line voltage? 

"That's right, and the annoying part 
is the manufacturer's diagram showed 
neither tap. Quite possibly the original 
filament transformer had no taps, but 
when the factory ran out of that type 
and started using a new tapped model, 
no one bothered to change the diagram. 
Anyway, it was stupid to tie that hot 
wire to a low- voltage tie -point. I cut 
both leads loose and taped the ends 
carefully. The power supply was con- 
nected to the amplifier and the machine 
turned on. About thirty seconds later 
the automatic delay relay closed and 
threw on the high voltage. The fuse 
didn't go. The technician thought the 
waveform as shown on the monitoring 
scope wasn't quite perfect; so we 
changed the 866's that had taken quite 
a beating during the fuse -blowing, and 
that restored perfect operation. 

"I figure I learned three important 
things from that one service call," Bar- 
ney said slowly. "First, don't trust man- 
ufacturer's diagrams. Second, remem- 
ber the shop electrician may resent your 
being called in; so try to mollify him 
if you can. Third, most important of all, 
be doggone sure of your diagnosis before 
you give it. I should have asked myself 
about those two wires instead of letting 
the technician ask me." 

"You will next time," Mac said with 
a comforting smile. 

DIAL -CORD SUBSTITUTE 

By ELWOOD C. THOMPSON 

THE following dial -cord substitution 
can be a cure -all in instances where 

you have a "tough" problem of this type. 
After several dial cords had been in- 
stalled in a communications receiver, we 
came up with the idea of using stainless 
steel surgical wire as a substitute. It won't 
contract or expand under heat and it 
won't corrode or rust. It can also be 
soldered very easily. 

The best types for a sturdy application 
are preferably size "0" with size "00" 
running a close second. It comes in small 
16 -foot spools and may be obtained from 
your local medical- supply house. A 

s a?s+offt 
INSTANT 
TV SERVICE 
Jr V ysr D,'L -WEryS4 7K-RE 

UPLa. 

"Wet forced to modify our corporate name 
... due to the speed laws." 

Jun*, 1962 

IT'S EFFORTLESS STEREO WITH THE dynatuner 

FMX -3 integrator kit $29.95 FM -1 tuner kit $79.95; Factory Wired multiplex tuner $169.95; 
both including covers. integrator, 

It takes a little longer to make a good 
thing better, and the long- awaited 
Dynatuner FMX -3 is proof that multi- 
plex stereo reception is as simple as 

mono. Hidden within the Dynatuner 
chassis, it performs every stereo func- 
tion automatically without need for 
switching or adjusting. 

The integrator does not detract from 
the inherently superior performance 
characteristics of the Dynatuner. The 
effective sensitivity, noise level, and 
low distortion are virtually unchanged. 
The Dynatuner's exclusive reference- 
grid tuning eye is coupled with Dyna's 
unique STEREOCATOR (you know 

when it's stereo because it says so). 
Exact alignment, for stereo and mono, 
can be performed without need for 
test equipment - thus insuring min- 
imum distortion and maximum separa- 
tion. 

And Dynakit has thought of every- 
thing: there are no problems with 
tape recording off -the -air; mono broad- 
casts come through both low imped- 
ance outputs at the same level as 

stereo; front panel volume control 
adjusts both channels; silent, all - 
electronic switching; no increase in 
interstation noise; and best of all, 
modest cost. 

Slightly higher in the West. Write for detailed Information on this and other Dynakifs. 

DYNACO, INC., 3912 Powelfon Avenue, Philadelphia 4, Penna. 
CABLE ADDRESS: DYNACO, PHILA. 
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How's Your Frequency RADIO - 
TRANSMITTER 
FREQUENCY. 

That is 
'l 

A quick check with a tunable 
receiver in almost any populous area 

shows lots of activity on the Citizens Band ... and 
a surprising proportion of transmitters which are off frequency. 

TWO VERY GOOD REASONS FOR HOLDING REQUIRED FREQUENCY 
TOLERANCE ARE: 

1. VOICE QUALITY AND DISTANCE COVERED WILL BE AT MAX- 
IMUM . BECAUSE OFF- TUNING DOWNGRADES PERFORM- 
ANCE VERY QUICKLY. 

2. NO TICKETS FROM THE FCC FOR VIOLATIONS. FCC TOLER- 
ANCE FOR CLASS D CITIZENS BAND 'IS 0.005 %. 

THE LAMPKIN 105.8 FREQUENCY METER IS A NATURAL FOR 
CITIZENS BAND WORK. ACCURACY IS AMPLE (0.0025 %). IT 
COVERS ALL CHANNELS (CALIBRATIONS FREE WITH NEW METER, 
ON REQUEST. FOR THE 23 CLASS D CHANNELS) . . . AND WILL 
OPERATE AS A SIGNAL GENERATOR (FOR ACCURATE RECEIVER 
ALIGNMENT). THE PRICE IS LOW (5260.00 NET) AND DELIVERY IS 
IMMEDIATE! GET ONE YOURSELF -OR HAVE YOUR CB CLUB BUY ONE' 

105 -B FREQUENCY METER 

Reliable ... since 1938 ! 

LAMPKIN LABORATORIES, INC. 
BRADENTON 

FLORIDA 

r - -_ 
I LAMPKIN LABORATORIES, INC. 
I MFM Division, Bradenton, Florida 
1 At no obligation to me, please send free 
I booklet and information on Lampkin 
1 meters. 

Name 

Address 

City State 

INFORMATIVE 
BOOKLET ON TWO. 
WAY RADI ` IT 5 
FULL C 

FACTS A` 
F .. Ii P 

ßgaxgr~legysases/ 
BUY NOW AND SAVE!! 

OVERTONES: 10 to 30 Meg... TOI..005 %...$2.95 
AMATEUR L NOVICE Fundamental..Tot..005% 
HC -6 Herm. Sealed 2.95 
HC -6 -6 Meters (5th Overtone) 4.25 
MARINE FREQ. NC -6 (Herrn. Sealed) 

Tol..005% $3.75 

ALL MARINE FREQ.-FT-243, 0C -34 Hold Tol..005. $2.50 
POLICE. C.A.P., CD, MAR. Tol..01 % $2.00 

CITIZENS BAND -11 METERS -.005% TOL. 
26.965 to 27.225 MC, 3rd Over. Harm. Saal. or 

FT-243 $2.95 
13.4825 to 13.6125 MC, 2nd Harm. Harm, Seal. or 

ET -243 $2.95 
6741.25 to 6806.25 Kc, 4th Harm. FT-243 only $2.50 

SPECIAL! 
STOCK CRYSTALS 

FT-243 Holders 5700 KC to 

8700 KC in steps of 25 KC's 

SEND FOR FREE CATALOG 

DC -34 Hold. 1690 KC to 4440 KC steps of 10 KC, ea. S1.19 

J 

¿'UT 
1181ES 

NOVICE BAND FT -243 Fund. ea. $ 

80 Met. 3701- 3748 -Steps of 1 KC. FT -243 49 
40 Met. 7150- 7198 -Steps of 1 KC. FT -243 
Dbl. to 40 Met. 3576 -3599. Steps of 1 KC. FT -243 
15 Met. 5276 -5312- 7034 -7083 Steps of 1 KC. FT-243 

FT-243-2 Meters (Steps of 1 KC) $1.49 
FT-243-6 Meters (Steps of 1 KC) 1.49 
FT -243 -From 3000.4000 1.49 
FT -243 -From 1005 -2999 (Steps of 5 KC) 2.50 
FT-243-.005% Tol. From 3000-8750 2.50 
FT-243-.01% Tol. From 3000.8750 2.00 
FT -241 SSB Low Xtals 370 to 540 KC 

(Steps of 1.852 and 1.388) $ .69 
FT -241 SSB Matched Pairs $2.39 
FT- 241- AN /TRC- 1.721.167 KC- 1040.825 

(Steps of 1.042 KC- Except 1000 KC) $ .96 
Include sd per crystal poste a (U.S. only). Calif. add 

^. tax. No C.O.D. Prices subject to chg. Ind. 2nd choice, 
sub. may be necess. Min. Order $2.50 

"The House of Crystals" 

U. S. CRYSTALS, Inc. 
1342 S. La Brea Ave. Los Angeles 19, Cal. 
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GREENLEE CHASSIS PUNCHES 
Make accurate, finished holes in 1% 
minutes or less in metal, hard rubber 
and plastics. No tedious sawing or 
filing -a few turns of the wrench 
does the job. All standard sizes . . . 

round, square, key, or "D" shapes for 
sockets, switches, meters. etc. At your 
electronic parts dealer. Literature on 
request. 

GREENLEE TOOL CO. GNEVLE! 

2027 Columbia Ave., Rockford, 
Illinois 

Technicians in Industry 
(Continued front page 51) 

state that present hardware has just 
about scratched the surface of potential 
applications. Certainly we can see that 
there is still a growing demand for 
present products. And there are many 
tasks we have yet to accomplish with 
products still on the drawing boards. 
Thus it is probably safe to assume that 
laboratories and plants will expand. 
These expanded facilities mean new 
jobs. And these openings are tending 
toward a higher proportion of skilled 
personnel. In many cases this skill can 
be equated more with technical know - 
how (a technician) than with machine 
operation. 

The dynamic nature of basic tech- 
nology suggests another reason for en- 
thusiasm by technicians who want to 
get ahead. As new technologies, new 
components, new ways of harnessing the 
electron come on the scene, every pro- 
fessional and technical employee must 
be given an opportunity to familiarize 
himself with the subject. Even today, 
most companies in the data processing 
industry have established educational 
programs within their plants and lab- 
oratories. These programs are specifi- 
cally designed so that employees can 
be exposed to a broad spectrum of sub- 
jects that might help with their work. 

In the Endicott laboratory, for in- 
stance, a formal technician training 
program held in spring and fall semes- 
ters includes a math review, mechanics, 
electrical circuits, transistor circuits, 
physics, magnetics, measuring instru- 
ments, and computer design and tech- 
nology. 

This orientation toward education 
reflects the need for employees with 
greater knowledge. This may mean that 
a specific technician can become an in- 
creasingly skilled technician capable of 
working in a number of different areas, 
therefore worth more to his company. 

This all adds up to a promising future 
for electronic technicians in the com- 
puter business, with recognition and 
income reflecting their increased im- 
portance. Technicians, like guards and 
tackles, probably get less than their 
share of praise, but engineers can no 
more do the job alone than the back- 
field can play football without a line. 
Because of the complexity of the tech- 
nologies with which we deal, the engi- 
neer- technician team is indispensable. 
For both halves of the team, the future 
promises to be alive with challenge and 
opportunity. 
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ELECTRONIC 
CROSSWORDS 

By BRUCE BALK 

(Answer on Pine 1(16) 

ACROSS 
1. Absorbed. 
5. Type of circuit employing a 

screen -grid tube (abbr.). 
8. Communications satellite pro- 

gram. 
12. Self- produced (comb. form). 
13. Tear. 
14. Units of conductance. 
15. Apparent change in frequency 

due to motion of source or ob- 
server of sound. 

18. See 5 Across. 
19. A test instrument (abbr.). 

20. Long -persistence screen. 
22. Delay. 
23. Short laugh. 
25. Actuate a switch. 
26. Allow. 
27. Type of storage circuit. 
29. Prisoners (slang). 
30. State of water. 
31. Lily. 
32. Employ. 
33. Obligation. 
34. Presidential initials. 
35. Combination of instruments 

used for servicing electrical 
equipment. 

37. Energy per unit time. 
39. A crystal cut. 
40. Prefix meaning "oxygen when 

it replaces carbon." 
41. Tuner. 
47. Exploring cell. 
48. Gold (Sp.). 
49. Room used to test acoustical 

devices. 
50. Lids. 
51. An addition to a letter (abbr.). 
52. One of the time belts (abbr). 

DOWN 
1. Branch agency of the FCC. 
2. Fuss. 
3. Coaxial cables. 
4. Metal parts of some vacuum 

tubes. 
5. Poetic for "before." 
6. Drilling tools used on chassis. 
7. Uses radio equipment. 
8. Voltage (abbr.). 
9. Technical degree (abbr.). 

10. This (Latin). 
11. East (German). 
16. Actress Myrna. 
17. Atmospheric condition. 
20. Crystal which vibrates below 

500 kc. 
21. Eaten away. 
23. Lengths of electromagnetic an- 

tennas. 
24. Radio tube electrode. 
26. Lowering of voltage in trans- 

mission. 
27. Chemical element (abbr.). 
28. Cell used as a light valve. 
33. Chemical element (abbr.). 
36. Excursions. 
37. American author. 
38. Element used to coat filaments 

and cathodes. 
41. Inductor which allows direct 

current to pass and blocks cer- 
tain frequencies (abbr.). 

42. Wing -like part. 
43. Angle at which a needle points 

to the earth's magnetic center. 
44. Lettuce. 
45. Consume. 
46. Street (abbr.). 

I 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 s 52 

June 1962 

The Mu11erd 

(A4, LgU S4/4 
ELECTRON TUBES 

TUBE -TO -TUBE UNIFORMITY 

For the Balance 

Originally Designed into the Circuit 

The Master 10M Series is a special 
range of selected tubes, ideal for 
today's technically -advanced and 
exacting electronic equipment. 

Each tube 
Individually Laboratory- Tested 
Tube -to -Tube Uniformity and 
Section -to- Section Uniformity 
Assured 
Guaranteed Performance 
Long Life 

The Mastrr 10M Series ... guaranteed 
for 10,000 hours of effective performance, 
within two years from date of 
purchase ... now available from 10M 
distributors or write direct for literature. 

gEC International Electronics Corporation 

81 Spring Street, Nein York 12, N. Y. 
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BANDSCANNING 

10-11 METER 

CONVERTER 

TI 

Construction of circuit 
that automatically sweeps 
10 -m. ham and Citizens 
Radio bands. Permits 
monitoring of all channels 
by tuning through 
1800 kc. in 15 seconds. 

By J. C. FISCHESSER 
CII,C12 V3 LI VI L2 V2 

ONE OF the most unprofitable 
pursuits in amateur radio is to 
sit for hours tuning a receiver 

back and forth across a dead band. This 
device -dubbed the "Band- Watcher" by 
the author -does this job for you auto- 
matically on ten meters -a band which 
is not open very often in the evening 
hours. It will also tune eleven meters, 
which is handy if you want to monitor 
all Citizens Band channels simultane- 
ously in an area where these channels 
are only infrequently used. 

The "Band-Watcher" is basically a 
ten -meter converter which tunes itself 
repeatedly across a band of frequencies. 
The only unique feature of the converter 
is the manual- automatic tuning circuit. 
This circuit, shown within the dashed 
area in the schematic diagram (Fig. 1), 
uses a variable capacity diode -the same 
type semiconductor used in the Mayar 
or parametric amplifiers. Those operat- 
ing v.h.f. can readily adapt this auto- 
matic circuit to tunable converters 
which they may already have. 

How It Works 
Charge carriers (holes and electrons) 

normally exist at the junction of a di- 
ode. When a reverse -bias voltage is 
applied to the diode, these carriers are 
pulled away from the junction, thus 
creating a "depletion area." The size of 
this area varies according to the magni- 
tude of the applied bias -the greater the 
bias, the larger the depletion area. The 
capacity of the diode varies inversely as 
the size of the depletion area; therefore, 
the capacity can be controlled by a vari- 
able voltage source. 

86 

Over -all view of converter. The output frequency of the unit shown is 6 mc. 

The variable bias voltage in the 
"Band- Watcher" is obtained from both 
a manually operated pot in a voltage 
divider circuit and from an RC relaxa- 
tion oscillator. The latter circuit devel- 
ops a saw -tooth voltage which auto- 
matically shifts the capacity of the di- 
ode. Since the diode is in parallel with 
the tuned circuit of the local oscillator, 
any change in diode capacity causes a 
change in converter tuning. 

Construction 
The "Band- Watcher" as well as its 

self -contained power supply is built on 
a standard 91/2" x 5" x 2" aluminum 
chassis. This size can be reduced sub- 
stantially if a separate power supply is 
available. Power requirements are 250 
volts at 40 ma. and 6.3 volts at 1 amp. 
The power transformer came out of the 
junk box and thus happened to be larger 
than necessary to provide these require- 
ments. 

Shielding for the converter stages 
was made out of scrap aluminum. An- 
tenna and output receptacles are of the 
auto -radio type, which are inexpensive 
and adequate in this application. 

Since the r.f., mixer, and i.f. coils are 
commercial units, no fabrication is in- 
volved. The links for the r.f. (L,) and 
i.f. (L,) coils were wound with #24 
cotton- covered enamel wire, because 
that what happened to be available. 
If you have wire reasonably close to 
these specifications, use it. 

To make the oscillator coil (L,), cut 
a 12 -turn section from a B cf W No. 3007 
"Miniductor." A hot razor blade will 
cut through the insulating strips. Care- 

fully unwind one turn at each end to 
serve as the connecting leads. Cut the 
fourth turn from one end at the top 
of the coil and unwind for a half turn 
in both directions; these wires serve as 
the other two connecting leads. 

The two capacitors, C,. and C,, in 
the RC relaxation oscillator should be 
good quality paper or oil -filled units. 
Electrolytics will not work properly. 

The "Varicap" diode should be in- 
stalled with the brown -band end (cath- 
ode) connecting to the junction of 
and R. As with all semiconductors, care 
should be exercised in soldering the 
leads to avoid overheating the diode. 
The "Varicap" should not be mounted 
close to a 60 -cycle a.c. field, since this 
will cause hum in the output of the 
converter. Incidentally, the neon lamp, 
PL,, provides protection for the "Vari- 
cap" should the bias voltage become too 
high. 

Adjustment 
The "Band-Watcher" is designed to 

work into a receiver which is capable 
of tuning to 6 mc. This can be the reg- 
ular station receiver or one of the pop- 
ular surplus command receivers, such 
as the BC -454 or BC -455. Coax should 
be used between the output jack of the 
converter and the antenna terminals of 
the receiver. 

As a starting point for alignment, all 
adjustments -r.f., mixer, and i.f. coils; 
oscillator variable capacitor; and man- 
ual tuning pot- should be centered. The 
manual- automatic switch, S,, should be 
in the manual position. With a good 
antenna and a little luck, you may be 
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Fig. 1. "Band- Watcher" uses a vartoble- capacity semiconductor diode, driven by a saw -tooth 

Rr 220 ohm, Ii m, res. 
megohm, 1/, w. res. 

R.-22.000 ohm. 4i w. res. 
R -150 ohm, Si w. res. 
R,. R.- 22.000 ohm, I m. res. 
Ra R: -3600 ohm, 10/12 matt wiremaund res. 
R,- 27.000 ohm, 1 m. res. 
R,e- 47,000 ohm, Ii m. res. 
Rn, Ru -10 megohm, ! t m. res. 
R,: --2.7 mewls'''. li m. res. 
Rn-2.5 megohm linear taper pot R- 150.000 ohm, 14 w. res. 
CI, Cs. Cr-47 µµt. mico or ceramic capacitor 
C:, Cs, C,. G. Cr. C,o, Cu -.001 pf. ceramic 

capacitor 
C Cr -100 pµf. mica or ceramic capacitor 
Cu, C,- 10,'10 pf., 450 o. elec. capacitor 
CI: -25 Au). variable capacitor (Nammarland 

APC -25 or egnio.) 
CI,. C,: -1 pl., 200 o. paper or oil -filled capaci- 

tor (see text) 
PL,, PL -NE -2 neon lamp 
L,- Cambridge Thermionic LS3.30 (.45 -.7 

phy.) with 4 t. link of #24 s.c.e. wire, close - 
wound 

L.-Cambridge LS3-30 coil (.45 -.7 (thy.) L,- Cambridge Thermionic LS3.5 (30.70 
phy.) with IS t. #24 s.c.e. mire. Parable- 
wound as link 

L-. --9 t. R 4 IV " hliniductor" #3007 (see text 
and detail drawing at lower left above) 

S,- -S.p.s.t. toggle switch 
.C. D.p.d.t. toggle switch 
T,--Power trans. 325.0.325 o. (a 40 ma.: S o. 

and 6.3 v. windings (.see text) 
CR,- Variable capacity diode (Pacific Semi- 

conductors "Varicap" V -15E, see text) 
JI, .I.- Shielded-lead jack (auto radio type) 
Vi-6AA'S tube l':- SET tube l'- -6BE6 tube V,- -6C4 tube 

signal, for automatic tuning of the band. 

able to find the middle of the ten -meter 
band or the Citizens Band just by care- 
fully tuning the oscillator capacitor, 
C., and listening for signals. 

If not, use a strong signal in the 
center of the desired band for setting 
C.. This signal can be obtained from a 
grid -dip oscillator, signal generator, or 
the station transmitter. Once the oscil- 
lator has been set to receive a signal in 
the middle of the band, the r.f., mixer, 
and i.f. coils may be peaked for maxi- 
mum signal strength. This peaking is 
best accomplished with weak signals. 

Operation 

Once alignment is completed, the "Band- Watcher" is ready for automatic 
operation. When switch S: is thrown to 
the automatic position, signals will be 
heard briefly in succession as the unit 
tunes across the band. It takes 15 sec- 
onds to cover about 1800 kc. on the ten - 
meter band. 

This scanning rate may be slowed 
down if desired by adding capacity in 
parallel with C. and C,-. An additional 
10 µf. will permit whole sentences to 
be heard as the "Band- Watcher" tunes 
across a station. 

The manual tuning range is about 
2500 kc. when centered on 28.85 mc. This 
means that the manual tuning rate is 
somewhat faster than it should be for 
easy tuning. Bandspread could be added 
by using a vernier dial for the pot, R,; 
however, since the "Band- Watcher" is 
supposed to supplement rather than re- 
place the regular station receiver, the 
additional cost was not considered justi- 
fied. 

For those who are interested in re- 
stricting the frequency swing of the 
unit to the width of the Citizens Band, 
June, 1962 

the circuit shown in Fig. 2 is suggested. 
Modifying Existing Equipment 

Those who prefer to modify convert- 
ers or receivers which they already have 
can use the same basic auto -tune cir- 
cuit as the "Band- Watcher." Very little 
space is needed to add the variable 
capacity diode, ceramic disc capacitor, 

TO 
VOLTAGE 
DIVIDER 

TO 
VARICAP 

3.3 MEG. 4J MEG 

Fig. 2. Alternative bias circuit for re- 
stricting frequency swing to Citizens Band. 

MODIFIED 
RECEIVER 

CIS 

AUXILIARY 
AUTO -TUNE 

UNIT 

LOCAL OSC. 
TUNING CAPACITOR 

Fig. 3. Suggested circuit for modifying exist- 
ing receivers. Component values for the "Band - 
Watcher" may be used as starting point. Some 
experimenting will probably be necessary, how- 
ever, to achieve the desired frequency swing. 

and resistor (CRY, C,:, and Re,) to the 
receiver being modified; the rest of the 
circuit can be built into an auxiliary 
unit located any reasonable distance 
from the receiver. Shielded wire should 
be used between the receiver and auxili- 
ary unit to prevent hum pickup. (See 
Fig. 3.) 

You don't have to buy a "Varicap" if 
you already have a diffused- junction 
silicon diode lying around. Chances are 
it will work well in the circuit. Just be 
sure that the peak- inverse -voltage rat- 
ing of the diode you use is at least 100 
volts. International Rectifier Corpora- 
tion makes a variable capacity diode 
called a "Semicap" which costs very 
little and could be used as a substitute. 
The "Semicap" works fine in the "Band - 
Watcher" with no other circuit changes; 
however, as might be expected, the fre- 
quency swing is somewhat different. 

The frequency deviation of the auto - 
tune circuit will depend on the diode, 
the bias voltage, and the LC ratio of 
the local oscillator in the receiver. 
Therefore, you will probably have to 
experiment with resistance values other 
than those used in the "Band- Watcher" 
when adapting the circuit to existing 
equipment. 

The back resistance of most silicon 
diodes is so high that practically no re- 
verse current flows. Thus, a 90 -volt 
battery is an ideal substitute for de- 
riving bias voltage from the receiver 
power supply. The resistance of the volt- 
age divider used for manual tuning 
should be high enough to limit the cur- 
rent flow to less than 1 ma. 

Some local oscillator circuits may not 
work with the additional loading im- 
posed by the variable capacity diode. 
This can be determined only by experi- 
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May be 

used with 
any series 
CROWN 

Electronics 

Made in 

America 
with oll 
American 
ports 

fessional Tape Recorder 

All New 

LONG PLAY 
1400 Series Recorder 
14" REEL CAPACITY 

o 
`O 

,1CZ9" ., ...,.w.c 

.40 tl ee' *se. 
FEATURES: Depth engraved I/4" stainless 
aluminum panels... Heavy duty ball bear- 
ing reel motors ... Dynamic braking plus 
"Fail- Safe" static brakes ... Air damper 
swing arm control ... Micro switch controls 
..3 "equalized" speeds: 334, 71/2, 15 IPS 

(30 and 17 /a also available) ... Available in 
Full Track, Half Track, 2 Track Stereo and 
V4 Track Stereo. 

Write for FREE literature. 
Foreign dealers wanted. 

CROWN INTERNATIONAL 
Division of 

INTERNATIONAL RADIO IL ELECTRONICS CORP. 

ELBHART, INDIANA 

Send for NEW 
FREE CATALOG cr 961 

with oscillator 
circuits 

Citizen Band $2 95 
Class "D" Crystals 

CITIZEN BAND CLASS "D" CRYSTALS 
3rd ertone - ,005 ; tolerance - t., 

cet yell FCC requirements. Hermetically. 
sealed Ill'G /t' holders. ' pm spacing. 
.0.50 pin.. (Add I5c per crystal for .093 
pins). 

All 22 megacycle frequencies in stark: ' X05, 26.975, 26.9S5, 
27.005, 27.015. 27.025, 7.04.7 075, 27.0)45, 
27.105, 7.115, 7.12 7.135. 27.155, 27.1r::ß. -- .I: -. 27.185, 
2- 205, 2' 215. 2 
Matched crystal uets.5 for ALL fa units IS equipment 
make and mei!.) numbers) $5.90 per set 

RADIO CONTROL CRYSTALS 
in HC6 U HOLDERS -SIX FREQUENCIES 

In Si..., b.1 mn ..,IS,i, d,.I,, .,. cn. r, listel In 

!l:Nu9'ele..: 
tolerance .our n ' pin .pacing. 

i pin diameter. na pins a available. add 15e tier ruv frequency neared. 
26.995. 27.045, 27.095, 27.145, i 
27.195, 27.255.. .. 

. 

._. ZCAä 
land se per crystal for pnling) 

ENGINEERING SAMPLES and small quantities for prototypes 
now lade a either Chicago or Fort Myers plants with 21 hour 
service. IN ('1111'Aí Ml, I'IIONE Gl,adntone 3 -3555 

IF YOUR PARTS DEALER DOESN'T STOCK Texas ('rental,, 
order direct ami send us hi. name. 

RUSH YOUR ORDER NOW TO 

$TEXAS CRYSTALS 
1000 Crystl Drire. Fart My., Florida 

Dept. It -02 Phone WE 4.2100 

FOR SHIPMENT VIA FIRST CLASS MAIL AT NO EXTRA 
COST ATTACH THIS AIUC l Ira YOUR ORDER! 

kneeing "New fun" 
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AND VERSATILITY . . . 

-J! with your Hi -Fi, Tape Re- 
corder or Record Player. r:l Send 10c for Audio Acces- 
sory Catalog A -401 W. 

SWITCHCRAFT, INC. 
5577 N. Elston Ave., Chicago 30, III. 

4 

ment. Remember, however, that the "Q" 
of the diode varies with the magnitude 
of the bias voltage -the higher the bias, 
the higher the "Q" and the less loading 
on the local oscillator. Therefore, bias 
should be applied when checking local 
oscillator operation with the diode in 
the circuit. 

Don't forget that the diode adds ca- 
pacity to the tuned circuit of the local 
oscillator and that the receiver dial will 
read higher in frequency than it should 
after the auto -tune modification has 
been applied. The receiver should be re- 
calibrated with the manual -automatic 
switch in the manual position and with 

the manual tuning pot in the position 
which supplies maximum bias voltage 
to the diode. A little experimentation 
will show where the receiver dial should 
be set in order to cover the desired band 
of frequencies in the auto -tune mode. 

Once in operation, the "Band- Watch- 
er" can be a real boon to those who want 
to keep an ear on a quiet band and still 
get something done on workbench proj- 
ects. More important, perhaps, the 
"Band- Watcher" offers a practical in- 
troduction to the variable capacity diode -a semiconductor which is certain to 
appear in many home -brew and com- 
mercial circuits in the future. 

Under -chassis view of the author's home -built automatic bond- scanning c 

Cl6,Cl7 R6,R7 PL2 L4 L3 

52 

R13 

SI 

rtar. 

TI C14 
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(HIDDEN) 
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New Telefunken 
U.H.F. TV Antenna 

By HANS F. 

THE engineers of the German firm 
Telefunken have recently introduced 

a new type of television antenna for the 
home. This new u.IL.f. antenna is shown 
in the photos below. 

The use of such an antenna makes 
expensive rooftop antennas unnecessary 
in strong -signal u.h.f. areas. The antenna 
requires no installation. It is placed in 
the neighborhood of the TV set and 
connetted into the back of the TV set. 

The antenna is housed in a plastic cab- 
inet which has been decorator- styled. It 
is also being offered wired wills a light 

JI 

KUTSCHBACH 

bulb to give the appearance of a table 
lamp. 

The antenna itself actually consists of 
a broadband dipole and capacitively cou- 
pled reflector. The antenna is directional 
and provides reception with minimum 
ghosts. The antenna is merely rotated 
until the best picture is obtained. The 
plastic box housing the circuit measures 
33 cm. x 16 cm. x 13 cm. (121/4" x 6%" 
x 5" approx). 

The antenna is made by Telefunken 
GmbH, 76 Gottinger Chaussee, Han- 
nover- Linden, West Germany. 
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Calendar of - Events 

MAY 21 -24 
1962 Electronic Parts Distributors Show. Spon 
sored by EP &EM, EIA, PACE, WEMA, and ERA. 

Conrad Hilton Hotel, Chicago. Open only to 
qualified industry members. 

MAY 22 -24 
Notional Microwave Theory & Techniques Sym- 
posium. Sponsored by PGMITT of IRE. Boulder 
Laboratories of National Bureau of Standards, 
Boulder, Colorado. 

MAY 23 -25 
11th Notional Telemetering Conference. Spon 
sored by ISA, ARS, IAS, ATEE, IRE. Sheraton -Park 
Hotel, Washington, D.C. 

MAY 24 -26 
Seventh Region Conference. Sponsored by the 
Seattle Section of IRE. "Space Communications." 
Seattle, Washington. Program information from 
IRE, 1 E. 79th St., New York 21, N.Y. 

MAY 31 -JUNE 7 
International Television Conference. Sponsored 
by Electronics and Communications Section of 
the Institution of Electrical Engineers. Institution 
Bldg., Savoy Place, London W.C. 2, England. 

JUNE 11 -15 
Technical Writers' Institute. Rensselaer Poly- 
technic Institute, Troy, N.Y. Information on course 
from Prof. lay R. Gould, RPI, Troy, N.Y. 

JUNE 12 
Regional Technical Conference. Sponsored by 
Society of Plastic Engineers, Inc. Statler -Hilton 
Hotel, Boston. Conference to feature discussion 
of re- inforced plastics for space age and new 
electronic applications. Details from Robert D. 
Forger, 65 Prospect St., Stamford, Conn. 

JUNE 20 -22 
Printed Circuit Symposium. Sponsored by Cali- 
fornia Circuits Assn. and Stanford University. 
Dinkelspiel Auditorium, Stanford U campus. Pro- 
gram details from California Circuits Assn., P.O. 
Box 1412, Palo Alto, California. 

JUNE 24 -28 
Music Industry Trade Show. Sponsored by the 
National Association of Music Merchants. Hotel 
New Yorker, New York City. 

JUNE 25 -27 
Sixth Notional Convention on Military Electronics. 
Sponsored by Professional Group on Military 
Electronics of IRE. Shoreham Hotel, Washing- 
ton, D.C. Details from John J. Slattery F315, The 
Martin Co., Baltimore 3, Maryland. 

JUNE 25 -30 
Symposium on Electromagnetic Theory and An- 
tennas. Sponsored by the IRE. The Technical 
University of Denmark, Copenhagen. Information 
from IRE, 1 E. 79th St., New York 21, N.Y. A 
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OOSTER BYPASS 

BOOSTER -PACK "CONVINCER" SWITCH 

DEMONSTRATES TV PICTURE IMPROVEMENT 

RIGHT ON YOUR CUSTOMER'S TV SET! 

Makes Weak Channels Strong, Cuts Snow, 

Improves Contrast and Brightness! 
One of the problems every TV 
service technician has to overcome 
is to convince a customer that a TV 
picture has actually improved after 
a booster or antenna amplifier has 
been installed. The improvement is 
there all right -but the customer 
doesn't recall what the picture 
looked like before you installed the 
new component. 

Winegard's new "Convincer" 
switch on the Booster -Pack ampli- 
fier does the demonstrating for you 
-dramatically. The new "Con- 
vincer" switch has 3 positions - 
position 1 is s/2 power, position 2 is 
full power and position 3 is a bypass 
for the amplifier (switches antenna 
lead directly to the set terminals, 
bypassing amplifier). Switch the 
"Convincer" from BYPASS to FULL 

and you quickly demonstrate the pic- 
ture improvement. Carry an AT6X 
with you on service calls and make 
extra sales easy. 

New Winegard AT6 -X Booster - 
Pack has low noise, high gain tran- 
sistor combined with advanced 
circuitry for a flat gain of 16DB on 
low and FM hands ... flat 14 DB 
gain on high band. 

Shock -proof, full AC chassis with 
AC isolation transformer (not AC- 
DC). Mounts on back of set or re- 
mote. Comes in combination with 
new Winegard 300 ohm "4 set" 
coupler (LTS -43) 

110"--10 

both for price of 
Booster -Pack alone 

. $40.70 value 
for only $34.95.Ifc4c0 

Get FREE display! Sits on fop of TV set, demonstrates the 
dramatic picture improvement of the AT6-X. Sells for you in your 

store. Ask your distributor or write for technical bulletin. 

`74e 

Winegard 

ANTENNA SYSTEMS 

Co., 3003-6 Kirkwood, Burlington, lowo 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


Here's 

what you 

need to 

know about 

ui 
r lç>v. ; 

SEMI- 
CONDUCTORS! 

DIODES TRANSISTORS 

THERMISTORS VARISTORS 

Power and controlled RECTIFIERS 

ZENER DIODES PHOTO CELLS 

PARAMETRIC and MAGNETIC 
DEVICES, etc. 

phis 
using, testing and 

measuring 
semiconductors 

Here at last is a down -to -earth 278 -page book that 
gives you a practical working knowledge of semi. 
conductors -from transistors to diodes, power and 
controlled rectifiers ZENER diodes, varistors, thee- 
mistors, photo relic, parametric and magnetic de- 
vices and all the rest! It answers your questions 
about these remarkable little devices -equips you 
with the complete know how of their types, con- 
struction, circuit applications. testing and use. 

No other held of electronics in recent years has 
experienced such remarkable growth. SEMICON- 
DUCTOR DEVICES by Rufus Turner gives you 
a clear understanding of the entire subject -and 
does it without a lot of complicated mathematics. It 
has been specifically written for electronic techni- 
cians. servicemen, experimenters who are finding it 
increasingly important to have more than just a 
casual knowledge of these little devices which are 
literally revolutionizing electronic circuitry and 
design. 

Standard and special -purpose types and their 
illustrations are fully explained. Over 250 llustrations 

demonstrating semiconductor circuitry and opera. 
tional and construction features greatly simplify 
your understanding of the subject. Of particular 
Importunre. method., of testing and measuring 
semiconductor devices are spelled out in detail. 
Price $7.50 on today money -back ,guarantee basis. 

0 -DAY FREE EXAMINATION -- 
Department RN -62 # 623900 
HOLT, RINEHART and WINSTON 
P.O. Ron 2334, Grand Central Station 
New York 17, New York 

Send Turner's big. 278 -page SEMICONDUC- 
TOR DEVICES Manual for 10 -day free examina- 
tion. If I decide to keep book. I will then 
promptly send you $7.50 in full payment. If not. 
I will return book postpaid and owe nothing. 
a 709083 

(SAVE! Send $7.50 with order and we pay 
postage. Same 10 -day return privilege with 
money promptly refunded.) 

Name 

Address 

City, Zone, State 

OUTSIDE U.S.A., $8.00, Cash only. 
(Above offer expires February 28. 1983) 

90 

UNSOLDERING ON PRINTED BOARDS 

By JAMES W. BURLINGAME 

An unusual technique which offers a number of 
advantages to those whose work involves PC boards. 
EXPERIENCE teaches that no serv- 

ice repair is any better than the 
caliber of workmanship involved in the 
job, especially in the case of printed or 
etched circuit board work where prob- 
lems arise to try the tempers of even 
the best electronics technicians. The 
system to be described here serves to 
relieve some of these problems while 
providing the speed and quality work- 

2 

3 

2 

4 

5 
Fig. 1 

manship necessary for continued busi- 
ness success. 

Fig. 1 is a cross -sectional view of a 
typical solder joint. While the diagram 
shows a small diode or resistor it can 
serve for all such connections including 
switches, transformers, and filter capac- 
itors. In this example, both sides of the 
board are etched, a further complicating 
factor. In Fig. 1, (1) is solder, (2) is 
etched wiring, (3) is Micarta or phenolic 
board, (4) is the component lead, and 
(5) is the component. 

Fig. 2 shows the same connection 
prior to soldering. The joint was finished 
by applying heat and solder at points .,H 

Unfortunately, solder will not flow 
away from a joint as easily as it flows 
into one, but by borrowing the wick 
principle used in the kerosene lamp, 
sufficient solder may be removed from 
any connection to make component re- 
moval relatively easy. 

The equipment needed to apply this 
technique is shown in Fig. 3. ( A) is a 
piece of copper braid such as is found in 
coaxial or audio cables; (B) is a stiff, 
non -metallic bristled brush like a paste 
brush; (C) is a soldering iron of suffi- 
cient wattage rating to handle the job; 
(D) is paste or liquid non -corrosive 
solder flux; and (E) is a solvent. Ex- 
perience will add personal- preference 
items to this list. 

The following is a step -by -step break- 
down of the component removal process 
which can be used as is until the reader 
develops his own technique. 

Step 1. Remove any protective or in- 
sulating coating on the connection to be 
unsoldered with the solvent and brush. 

Step 2. Dip 1 to I.% inches of braid 
into solder flux, preparing it to receive 

solder from the connection readily. 
Step 3. Place the prepared end of the 

braid on the solder of the joint, as shown 
in Figs. 4A and 4B. 

Step 4. Heat the braid (not the sol- 
der) as illustrated in Figs. 4A and 48. 

Step 5. Remove both iron and braid 
as soon as solder flows into the braid. 

Step 6. Repeat Steps 1 through 5 
after clipping off used braid end. 

Step 7. Repeat above steps on reverse 
side of the board if necessary. 

Step 8. Remove the end of wire pro- 
jecting through board, as indicated in 
Fig. 4C with diagonal pliers because it 
is usually impossible to restore the lead 
to its original shape so as to allow it to 
pass through the hole in the board. 

Step 9. Install the replacement corn - 
ponent as near the original position as 
possible to maintain "lead dress," then 
solder. 

Fig. 2 

/H 
2 

E 3 

2 

4 

Fig. 3 

Fig 4 

(D) 

(E) 

(C) 
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ti-p- OF THE WORLD'S FINEST 

Stk ELECTRONIC GOV'T 
SURPLUS BARGAINS 

HUNDREDS 
AND 

HUNDREDS 
OF TOP QUALITY 

Surplus Items 
To Choose From: 

AMPLIFIERS 
RECEIVERS 
TRANSMITTERS 
GENERATORS 
MOTORS 
TELEPHONES 
DYNAMOTORS 
INDICATORS 
AC -DC SUPPLIES 

ETC. -ET 

ANTENNAS 
CABLE 
HEADSETS 
CONVERTERS 
FILTERS 
BLOWERS 
CHOKES 
GYROS 
SELSYNS 

C. 

Fill Out and Mail Handy Coupon Now for 
Your FREE Copy of CATALOG! Dept. EW 

FAIR RADIO SALES 
2133 ELIDA RD. Box 1105 LIMA, OHIO 

DEPT. EW 62 -6 
Please send copy of FREE Catalog to: 

NAME:. 

ADDRESS: 

CITY STATE: 

If you've recently changed your ad- 
dress, or plan to in the near future, be 
sure to notify us at once. We'll make 
the necessary changes on your mailing 
plate, and see to it that your subscrip- 
tion continues without interruption. 
Right now - print the information re- 
quested in the spaces below and mail 

it to: ELECTRONICS WORLD, 434 So. 
Wabash Ave., Chicago 5, Illinois. 

Name Please PRINT! 

*Account No. 

Old Address 

City State 

New Address 

City Zone State 

Mail copies to new address starting 
with issue. 

*(Your Account Number appears 
directly above your name on the 
mailing label. ) 

June, 1962 

4 

3 

2 

Fig. 5 
Step 10. Clean work with the solvent 

and brush and recoat with insulating 
lacquer or cement. 

It will be noted that this method 
allows removal of multi -connection 
units and semiconductors without spe- 
cial tools. However some precautions 
should be taken. 

1. Avoid excessive mechanicál stress 
while removing component. Sometimes 
heat must be applied to the component 
lead to free the last bit of solder. 

2. Avoid excessive heat. While iron 
size is not overly important, do not use 
an iron of insufficient wattage rating. 
As much damage may be done by low 
temperature over extended periods of 
time as by excessive heat for short 
periods! 

3. Know your chemicals! Discard any 
unknown or doubtful items to eliminate 
personnel and fire hazards. 

4, Do not blow solder from a joint. 
Molten solder can damage eyes, become 
lodged in coils, etc. 

5. Do not rap board on bench to re- 
move solder. In addition to the prob- 
lems mentioned above, the board itself 
may be damaged in this way. 

6. It is suggested that you do not 
solder a replacement component lead to 
an old component lead, as demonstrated 
in Fig. 5. This diagram shows (1) the 
new component, (2) a poorly executed 
solder joint due to oxidation of the old 
lead, (3) circuitry lifted where long 
periods of heat have been transmitted 
through the board and destroyed the 
bond between board and circuit, and (4) 
crystallized solder which makes the en- 
tire joint questionable, both mechanical- 
ly and electrically. 

A well -planned procedure, based on 
these suggestions, will insure topnotch 
workmanship, save time and tempers, 
and reduce printed- circuit replacement 
problems to a minimum. 

"You have a choice, of course -I can fix it 
cheaply or you can waste time telling me all 

its symptoms." 

BUILD THE FINEST 

CUSTOMIZED 

TV KIT 
On Easy "Pay As You Wire" Terms 
Only $15 for the Starting Package! 

The 
"PROFESSIONAL" 

Series- designed for 
the perfectionist seeking 

the finest in TV performance. 
Easy to assemble. No technical 
knowledge required. An ideal 

"Learning" Kit with a Complete 
Course of Study is available. 

Also available: 

WIRED 
CHASSIS 
for custom 

installations 
with a choice 

of vertical or horizontal 
controls and the newest 

19 ", 23" or 27" 
Picture Tube. 

- 

Beautiful Cabinets - 
designed to enhance sound quality and blend with 
modern decor. For TV or combination TV and Hi -Fi. 

A few of the Professional Quality Features: 
Choice of push -pull 10 -watt audio or output 
to your HI -Fi system ... D.C. restoration... 
Ultra -linear sweep circuits...Newest Stand- 
ard Coil Model PKO Automatic Fine Tuner 

. Super -sensitivity for fringe areas . 

Complete line of Accessories for Custom In- 
stallations. 
Choice of 19 ", 23" or 27" CRT. Prices range 
from $119 to $199. 
U.S. Armed Services and over 4000 schools and 
colleges have selected Transvision Receivers for 
educational television. 

9M44444á ü elaotlarlcd? 
Learn the basic principles of elec- 
tronics from the Course available with the Kit. 

ASSEMBLY MANUAL -$2.00 
See how easy it is to assemble the Transvision 

Kit. Cost of Manual refunded on purchase of Kit. 

ft(A5 Grey Oaks Ave. 
Yonkers, N.Y. 
YO 5 -6900 

START NOW - MAIL TINS COUPON..ma 
T ansvisIon Electronics, Grey Oaks Ave.. 
Yonkers. N.Y.. Dept. EWT -6 

Send FREE 12.page RLL:log.... I e close S2 for 
Assembly Manual. refundable on purchase of Kit. 
I enclose EIS for Starting Peg. on paya-,ou -wire 
plan. (complete Kits range from SIII to SIee.) 

Name 

Address 

City _Zone State 
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The proven efficiency of Shake- 
speare's space wound coil and 
air core - it's all molded into 
this shapely 4' CB whip of white 
fiberglass that looks and mounts 
like a handsome car radio an- 
tenna. ( -Use for both purposes 
by adding your own antenna 
coupler.) Unit includes whip, ad- 
justable cowl mount and cable. 

STYLE 156-1, 
with 54" cable - $10.50 

STYLE 156-2, 
with 9' cable - $10.95 

THE SWITCH 

4 -ft. loaded whip 
with adjustable 

cowl mount 
for 27 MC Citizens 
Band 

-always rugged, 

Construction 

makes it so 

keen and 

flexible you can bend it 

tip -to -butt! 

wrlte t,r 
FREE CB 
Iilerntu/c p 

COLUMBIA PRODUCTS co. 
Subsidiary of Shakespeare Company 

Columbia. South Carolina 

PTO 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 & 
laboratory. Electronic Engi- 
neering Technology an ECPD 
accredited Technical Institute 
curriculum. Assoc. degree in 
29 mos. B.S. also obtainable. 
G.I. approved. Graduates In all 
branches of electronics with 
major companies. Start Sept.. 
Feb. Dorms, campus. High 
school graduate or equivalent. 
Write for catalog. 

VALPARAISO TECHNICAL INSTITUTE 
Dept. RD, Valparaiso, Indiana 

% Li . - T ach 

"THE RADIO AMATEUR'S HANDBOOK" 
compiled and published by Aniw.icun 
Radio Relay League, West Hartford, 
Conn. 590 pages plus data section, in- 
dex, and catalogue section. Price $3.50. 
Soft cover. 

This is the 39th edition of the radio 
amateur's "bible" and a good one. Users 
will find that the type face is more read- 
able and that the use of non -glossy 
paper stock contributes to increased eye 
comfort and better reproduction of the 
many photographs and schematics used 
in conjunction with the text. 

There are numerous revisions to keep 
the Handbook abreast of the latest de- 
velopments in techniques and equip- 
ment. The tube characteristics and 
basing diagrams (always an important 
and highly useful segment of the book) 
have been enlarged and up -dated to re- 
flect the newest developments. 

As usual the new edition contains a 
wealth of construction data on trans- 
mitters, receivers, and ham shack ac- 
cessories of all types. Special emphasis 
has been placed on transistorized equip- 
ment and mobile gear. There is some- 
thing for every amateur in this new and 
up -dated version of a familiar ham 
shack standby. 

"BENCH SERVICING MADE EASY" by 
Robert G. Middleton. Published by 
Howard W. Sams & Co., Inc., Indianap- 
olis. 156 pages. Price $2.95. Soft cover. 

This book is for the professional tech- 
nician who is interested in reducing un- 
necessary service time by eliminating 
random parts substitutions and getting 
down to the most -likely cause of the 
TV circuit fault. 

The method, as developed by the 
author, can be used with any make or 
model TV receiver. It involves a prelim- 
inary analysis of the picture and sound 
symptoms, the troubleshooting of r.f. 
tuners, servicing the i.f. and video -de- 
tector sections, correcting video- ampli- 
fier and picture tube troubles, tracking 
down a.g.c. troubles, horizontal sync 
and vertical sweep faults, the sound and 
audio sections, intermittents, and low 
voltage power- supply troubles. The text 
is lavishly illustrated with scope pat- 
terns, partial schematics, and photos. 

"PRACTICAL RADIO MATHEMATICS" by 
M. N. Beitman. Published by Supreme 
Publications, Highland Park, Ill. 30 
pages. Price $.25. Soft cover. 

This booklet is intended for the prac- 
tical and practicing technician who en- 
counters mathematics from time to time 

ks 

in the course of his service work but is 
too far removed from his high -school 
math days to remember the short -cuts 
which help to do the job quickly. 

The book covers the mathematics of 
radio, the mathematics of resistors, coils 
and transformers, capacitors, induc- 
tance and inductive circuits, and deci- 
bels. 

"TUBE REPLACEMENT GUIDE -1962 SUP- 
PLEMENT" compiled and published by 
Harry G. Cisin, Amagansett, N.Y. 20 
pages. Price $.50. Soft cover. 

This brief supplement adds 1200 more 
direct tube substitutions to this pub- 
lisher's master listing of such ex- 
changes. Included are tubes for radio, 
TV, and audio applications, industrial 
and ruggedized tubes, military and com- 
munications tubes, U.S.-to-foreign and 
foreign- to -U.S. substitutes, as well as 
TV picture tubes which can serve as 
direct replacements. 

a a 

"TROUBLESHOOTING WITH THE OSCILLO- 
SCOPE" by Robert G. Middleton. Pub- 
lished by Howard W. Sams & Co., Inc., 
Indianapolis. 1.53 pages. Price $2.50. Soft 
cover. 

The number of oscilloscopes gather- 
ing dust on service benches is a disgrace 
to the industry since with a little study 
and practice, this most useful of all - 
around test instruments could be adding 
hours of valuable service time for the 
busy technician. 

On the premise that most readers are 
not thoroughly familiar with their in- 
struments, the author covers the basic 
features and operations of the scope. He 
discusses which probes to use, which 
test signals are needed, the types of 
waveforms to expect, and the proper in- 
terpretation of waveforms. The book 
also demonstrates how to determine the 
defective stage or section by waveform 
analysis and includes correct and incor- 
rect waveforms to demonstrate the 
technique. 

A text as basic and well -illustrated as 
this one is should make it easy for any 
technician to enlist the practical aid of 
a test instrument which could prove to 
be his most valuable ally. 

a a a 

"ALLIED ELECTRONICS DATA HAND- 
BOOK" edited by Nelson M. Cooke. Pub- 
lished by Allied Radio Corp., Chicago. 
77 pages. Price $.35. Soft cover. 

This is the third edition of a compact 
and practical handbook which carries a 
compilation of formulas and data most 
often needed in the field of radio and 
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electronics. Rather than having to 
search through a shelf of engineering 
texts to find pertinent information, this 
handy manual comes up with the right 
data or formula in an instant. 

The text is divided into five main sec- 
tions covering fundamental mathemat- 
ical data; decibel tables, attenuators, 
and matching pads; most -used radio 
and electronic formulas; engineering 
and servicing data; and log and trig 
tables. A master index makes the mate- 
rial even more accessible. 

* o * 

"COMMERCIAL SOUND INSTALLERS 
HANDBOOK" by Leo G. Sands. Pub- 

. lished by Howard W. Sams & Co., Inc., 
Indianapolis. 283 pages. Price $4.95. Soft 
cover. 

With p.a. and background -music 
equipment installations burgeoning, 
more and more technicians are taking 
on the job of installing and servicing 
such systems in schools, factories, the- 
atres, stadiums, trains and buses, etc. 
This condition has generated a need for 
a centralized source of information on 
commercial sound systems which is 
nicely met by this volume. 

While written primarily for sound 
specialists and the technicians who 
handle such jobs, some of the sections 
will be of particular interest to those 
responsible for planning and authoriz- 
ing such installations. Details are pro- 
vided on suitable amplifiers, micro- 
phones, wire and tape recorders, record 
changers, loudspeakers and enclosures, 
distribution systems. intercoms, and 

control systems. Installation and main - 
tainance of this equipment in various 
combinations is covered in detail. 

r. * a 

"TUBE SUBSTITUTION GUIDEBOOK" com- 
piled by H. A. Middleton. Published by 
John F'. Rider Publisher, Inc., New York. 
64 pages. Price $.90. Soft cover. 

This 4" x 6" booklet packs a wealth 
of current data on direct tube substi- 
tutions into its modest size. Brought 
completely up -to -date, this pocket -sized 
manual covers receiving tube substitu- 
tions, picture tube substitutions, Euro- 
pean-to- American and American -to- 
European substitutions, and suitable 
substitutions for ruggedized tubes. 

"PRACTICAL TELEVISION SERVICING" by 
J. Richard Johnson. Published by Holt, 
Rinehart and Winston, Inc., New York. 
423 pages. Price $6.50. Revised edition. 

When the first edition of the text ap- 
peared in 1949, owners of TV sets were 
still "inviting the neighbors" to view 
their new "toy." Great strides in equip- 
ment have been made in the decade plus 
since then and a revised and up -dated 
version of this basic manual was justi- 
fied. 

Like the earlier edition, the first ten 
chapters of this volume are devoted to 
a rigorous development of basic TV re- 
ceiver operation by circuits or sections 
of the set. Installation of antennas and 
receivers, common faults, troubleshoot- 
ing, wiring and repair techniques, case 
histories, alignment, and color tele- 
vision make up the balance. 

NEW! 

TYMETER 
"Time at a Glance" CLOCK 

24 
HOUR 

15 #100-24H 

Here's the most remarkable clock you've ever used! 
The greatest ad in Time Telling since the dial 
face clock . . outdates all other ways of Time Telling. 
Easy -to -read numerals register every d, minute, 
10- minute and hour. Walnut or ebony plastic case. 4" 
high, 73/4" wide, 4" deep. Wt. 3 lbs. 110V 60 cy. AC. 
One Year Guarantee. Plus tax. 

At Your Local Dealer, or 
ORDER DIRECT FROM 

TYMETER ELECTRONICS 
PENNWOOD NUMECHRON CO. 
7249 FRANKSTOWN AVE., PITTSBURGH 8, PA. 

GENERAL ELECTRIC NE 
"siXTEOmoa 

TRANSISTOR MANUAL 
NOW OVER 400 PAGES OF CIRCUITS, 

APPLICATIONS, THEORY 

New Experimenter's chapter ... 17 circuits you can use to 
build audio amplifiers, simple or complex receivers. a 
transistor tester, an audible automobile signal minder 
(you hear your turn indicator), code practice oscil- 
lators, a tachometer, and many more 
Expanded Hi -Fi chapter ... information on stereo, hi -fi. 
amplifiers, preamplifiers, including circuits for very 
versatile 12 watt transistorized stereo amplifiers, 
matched preamps with base and treble controls, for 
use with ceramic or magnetic cartridge or tape deck 
Expanded Radio Receiver chapter ... with circuits for AM 
and FM receivers and tuners 
How to use a Transistor Spec Sheet . . complete explana- 
tion of how to interpret a spec sheet, most important 
characteristics, parameters 

PLUS an expanded "Reader's List" of basic reference works 
on transistor theory and application, a new chapter explain- 
ing transistor reliability, expanded and updated comparison 
charts, outline drawings, over 1200 JEDEC types. This is the 
kind of reference information you just have to have ... at 
home or on the job. See your G -E Semiconductor Products 
Distributor for your copy of the sixth edition of this industry 
classic, or send $2.00 with the coupon. 

GENERAL 
June, 1962 

ELECTRIC 

r Ì 
I 

Please send me the new 420 page 6th Edition of the General 
Electric Transistor Manual. I enclose $2.00. (No stamps, please.) 

Name 

Address 

LCity 
Zone__ State 

IGeneral Electric Company, Semiconductor Products Department 
Section 186128, Electronics Park, Syracuse, New York 
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Build your own superb 

SCOTT /KITS 

i 

HAVE FUN... SAVE MONEY 

Have fun ... save money ... build the best! Now 
you can get world -famous Scott stereo com- 
ponents in kit form. Think of it .. you can build 
the fabulous new LT -110 FM Multiplex Stereo 
Tuner ... your choice of two complete stereo 
amplifiers, or a preamp and separate power amp ... all from H. H. Scott! 
Write today. Find out about these exciting Scott - 
kits. 

FREE Choice of 3 Booklets 

El SCOTT 
H.11 Scott, Inc., 111 Powdermill Road, Maynard, Mass. 

Dept. 160-06 
Send me the booklets checked below 
ID 20 -page "Guide to Custom Stereo" Complete technical 
information on kits I6 -page booklet explaining FM Stereo 

Name 

Address 

City Zone State 
Export. Roam Exporting Corp., 458 Broadway, N.Y.C. 

[oLujA GEMJ 

,I' 

48 PAGE NEW CATALOG! 
GET YOUR COPY TODAY! 
RT- 82 /APX -6 TRANSCEIVER 

asy to convert to 1215 Mc. ham station. 
11% 

ike new. 
Page Ham ConversionrManualYe 1.59 
BC -604 FM RADIO TRANSMITTER 

Special tali. enthl 27.38.0 Mc. 111 -channel. Crys- tal cont. 3o W. output. Govt. re w. Each..53.95 
3 FOR 59.05. Shipped by truck only. FT237 MOI'VTlNG RACK ror 6114. Excel... 4.95 

BC-603 & BC -604 TECH MANUAL 1.95 
8C -221 Frequency Meter: 195 Ke to 20 Mc. Lab. quality. Excel. Checked out and guar. Comp. 
vv orig. calibration book $69.195 

ID- 6 /APN -4 LORAN INDICATOR 
Makes bleat lab scope with slight conversion. Con- tain. 28 popular tubes! 190 Kr. crysta. 1.95 
With schematic hematic -ei. 

cond. 
10R FOR 

t only 
$75.00 

EXPORT SPECIALS 
TCS Radin Tran- ,eelvcr, . . AN,APS6 Radar Set 

BC -610, BC -640. TCK. TOE RADIO TRANS- 
MITTERS . . . Many Other Specials. Send for Com- 
plete Import-Export Catalog. Huge Inventory. Im- 
mediate delivery Iron. OWN STOCK! 

COMMAND RECVRS. L XMTRS. 
R -29 /ARC -5 TWO -METER A AIRCRAFT RECEIVER 
100-156 56 Me. Brand new. Special' Only $22.50 
QSER: .19-55 Mc. Excellent coq 9.95 
1.5 -3 Mc. RECEIVER: Brand new and only 19.95 
3 -6 Mc. RECEIVER: Excel. Bond. Terri'. buy! 9.95 
6.9 Mc. RECEIVER: Excellent Condition .... 9.95 
2.1 -3 Mc. TRANSMITTER: Brand new 5.99 
3 -4 Mc. TRANSMITTER: Excel. tond. 6.95 
4.5.3 Mc. TRANSMITTER: Excel. condition 4.95 
5.3.7 Mc. TRANSMITTER: Excel. condition .95 
5.3.7 Mc. XMTR: Less tubes and xtal. Fair 2.95 
MD -7 /ARC -5 ODULATOR: Excel. 
ond. .95 

TUBES! ALL NEW & GUARANTEED! 
2C39WA 512.95 250TN $22.50 -6SA 9.99 10OTN 9.95 
4 -125A 19.95 8000 9.95 
4x2500 22.50 290 .95 
4 -400A 24.50 832A 3.9S 
4.1000A 75.00 4E27 7.95 

BC -375 100 W. TRANSMITTER 
Ideal for domestic use. as well as export marine 
and mobile! Ere,l: )-12.500 kc. with proper 
' 

line Unit. CW or M: Excellent $14.95 nvi. Only 
PE -73 DYNAMOTOR FOR ABOVE: Excel. 4 95 
TUNING UNITS: For BC -375 Each $1.95 

COLUMBIA ELECTRONICS 
4365 WEST PICO BLVD. LOS ANGELES 19, CALIF. 
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Service Industry News 

NEVER outstanding in its ability to 
present a united front, the inde- 

pendent service industry, following a 
commendable period of relative har- 
mony, is once more breaking out into 
factional strife. An announcement from 
the National Alliance of Television & 
Electronic Service Associations, relative 
to Electronic Service Dealers Associa- 
tion of Western Pennsylvania, reads as 
follows : 

"After long study and deliberation, 
the Executive Council, with concur- 
rence of the Internal Affairs Committee, 
has withdrawn recognition of ESDA - 
Western Pa. as an affiliate of NATESA 
and the territory is open to a new affili- 
ate. 

"Simultaneously, the Executive 
Council has offered, to most of those 
who in recent years were registered as 
NATESA associate members in the 
Pittsburgh area, individual membership 
and offers of help in formulating ... a 
worthy group as the new affiliate from 
Pittsburgh." 

Personalities and Issues 
In a mailing to ESDA members, 

NATESA specifically referred to "re- 
peated activities contrary to the welfare 
of NATES A ... and many serious ir- 
regularities by Joseph S. Doyle." Doyle 
is ESDA Secretary. First response to 
this action from ESDA was a statement 
signed by the membership -specifically 
by all officers including Joseph Doyle 
and the Executive Board. It "goes on 
record as exposing Mr. Moch's plan to 
destroy each individual association that 
in any manner or method disagrees with 
him and his clique of 'brain -washed 
stooges.' 

"ESDA was never charged, no evi- 
dence presented, nothing substantiated," 
the latter statement continues, "by 
either Moch or his stooges, either 
against ESDA or Doyle, but Doyle had 
to go, he was too close to the real truth." 
ESDA goes on to claim that "the axe is 
still out" for a number of prominent 
NATESA people who "cannot be brain- 
washed." The Pennsylvania group says 
it will carry on with or without 
NATESA but stands "ready and capable 
to present to...the fair and open - 
minded people of NATESA" its own 
side of the story. 

What issue is involved? As closely as 
this editor can make it out, it has some- 
thing to do with policy toward the ad- 
mission of certain groups or companies 
in the Pittsburgh area. Little more can 

be surmised from the single reference 
to this situation, which appears in the 
ESDA statement. We do not wish to 
minimize the possible gravity of the is- 
sue. It may be deeply significant or in- 
consequential; one cannot tell from the 
space given to it by either party. But 
is not the very scantiness of the ref- 
erence indicative? 

A Familiar Pattern 
Unfortunately, the quarrel has the 

early earmarks of fitting into the pat- 
tern of association battling that was 
evident for many years in the past : (1) 
Each side condemns the other and clears 
itself in black- and -white terms. (2) 
Each side claims to be acting on issues 
and capable of documenting its case 
convincingly. (3) In the deluge of 
charges and counter -charges, issues be- 
come submerged or completely lost, as 
does the evidence. (4) With more heat 
than light generated, the conflict cen- 
ters principally about personalities 
(Mock, Doyle, et al, in this case). (5) 
With feelings high, virtually irrecon- 
cilable personal rifts develop that may 
be far out of proportion to any disunity 
of purpose or policy. (6) The entire in- 
dustry, its ranks broken, suffers. 

We are well aware that the response 
these remarks are most likely to gen- 
erate will be additional, more vehement 
charges and denials from the parties 
involved : it has ever been thus in the 
past. It may well appear, from this 
later documentation, that one side is 
more to blame than another on a truly 
significant issue. As a disinterested 
party, however, we are not concerned 
with establishing guilt or innocence. The 
greater issue is unity and the greater 
problem is maintaining that unity for 
the sake of the many common goals 
despite differences in certain specific 
matters. 

Was Unity Close? 
It had seemed that, with many im- 

portant groups once outside NATESA 
coming into that body in recent years, 
the primary objective was in sight. The 
prospect seemed to have improved with 
the ironing out of certain differences at 
the last convention of the national. Evi- 
dently not all of the problems were 
handled to the satisfaction of all mem- 
bers. Instead there is a rift that will 
probably become more serious. If a 
NATESA -affiliated group rivalling 
ESDA is established in western Penn- 
sylvania, service -industry action will be 
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weakened in that area. If a rival group 
does not develop, the national cause will 
be weakened by the existence of a 
powerful segment that has no nation- 
wide identification. 

Arbitration Proposal 
What is needed is the maturity, on 

all sides, to develop machinery, in 
NATESA or outside of it, for adjudi- 
cating disputes. Perhaps arbitrators in- 
timately concerned with the industry 
but not identified specifically with pres- 
ent, independent, service groups are 
called for -men of unimpeachable repu- 
tation acceptable to all sides, in this or 
subsequent disputes. If such a body is 
constituted, its efforts will be wasted if 
it does not have authority. The industry 
will have to give a little, however grudg- 
ingly. There must be a willingness to 
act on recommendations. Some such 
force is perhaps overdue. Until it comes 
along, service groups may now be back 
to devoting so much time to fighting 
each other that they will have neither 
the time nor energy for achieving the 
larger goals for which they were or- 
ganized. 

Licensing: State -wide or Local? 
With a law for licensing service tech- 

nicians in Buffalo, N.Y., now officially 
in the books, dealers in that city are 
pressing harder than ever for passage 
of the state law. Since the bills are 
virtually identical, one wonders why 
they should feel that so much is still at 
stake. This opens the entire question as 

t: 

to whether licensing belongs on the 
state or municipal level. 

No matter how desirable its features, 
the Buffalo people feel, a local law in 
a city that is part of a greater metro- 
politan area has questionable value. 
Service firms in city limits often do a 
great deal of their business in nearby, 
outlying sections. Here they run into 
competition from firms outside the 
law's jurisdiction. 

This pattern is not peculiar to Buf- 
falo. In virtually every municipality 
that has licensing, activity for a state 
law increases. Why, then, do licensing 
advocates work for local laws alto- 
gether? In practice, it is often easier 
to concentrate fire on getting a city bill 
pushed through first. In the long view. 
it is hoped that the disadvantages will 
be temporary, as the success of a local 
test of regulation will be the wedge that 
can be used to bring about licensing on 
a wider scale. 

Window Poster Campaign 
Sprague Electric Co. has issued an- 

other in its popular series of window 
posters designed to build better cus- 
tomer relations for TV dealers and re- 
pair shops. Attractively illustrated and 
entitled "Five Ways to Save Money on 
Your TV Repairs," poster RP -26 co- 
gently presents the arguments against 
do- it- yourself repairs and service "bar- 
gains." It does a good job of selling the 
properly equipped, properly trained, in- 
dependent professional as the only man 
to choose. 

BRAND NEW!!! FMT 100. The world's smallest FM-Tuner Front 

End. THE NEW MICRO -TUNER MODEL with AGC, low radiation and low noise .. 

Ask By Name For 
GENUINE 

your 
assurance of 
brand name 
quality 

FREE 
al 

ELECTRONIC 
CHEMICAL 

5" PLASTIC 

EXTENDER 
PLISII Butto. 

Asein 
" r Fo 
Point 

teat 
Not I Cause Shorts 

EleCtronlC 
Chemical n ew 

mrmula 

EC-44 
Lubricates. 
Cle 
eleCtrlcnl 

contacts. Eco 
cal litthdoesalota 

6 da. '°;;. 

ELECTRONIC CHEMICAL CORP. 
813 Cornmuntpew Avenue Jersey City 4, N. J. 

SPECIFICATIONS 

FMT -4 AM /FM Tuner with com- 

mon FM and AM Tuning capac 
tor. Variations with AGC, AFC 

and the connecting impedances. 
Also available with 3 -gang ca- 

pacitor. 

FMT 100 
ELECTRICAL DATA 
Operating Voltage: 8 V 
Total current -requirement: 4 mA 
Input frequency range: 87.3 ... 108 me 
If: 10.7 me 
Amplification: 25 dB 
Noise figure: 8 KT 
Input impedance: 60 Ohms balanced or unbalanced 
Output impedance: 60 or 600 Ohms depending on type 
AGC: depending on the r.f. and oscillator transistor used. 

June, 1962 

KG Fabrik für R 

AFC: exists, depending on the circuit. 
3 -db bandwidth: about 350 KC 

ALSO IN PRODUCTION 
FM -Tuner with 3 gang capacitor 
AM -FM Tuner with 2 gang capacitor 
AM -FM Tuner with 3 gang capacitor 

In the AM /FM -tuner the FM and one gang of the AM tuning capaci- 
tor are combined in one component. As in the FMT- tuner, the above 
tuners are also constructed with some variations in so far as AGC, 
AFC and the matching impedances. 

rnsehtechnik Rottweil a. Ne (Germany) 
We are looking for a representative In the Waled States with an established repu- 
tation in the radio and electronic industry. Please direct inquiries to above address. 
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Within the Industry 
HERMAN KORNBRODT has been promoted 
to the post of general sales manage* of 

Audio Devices. Inc., 
makers of magnetic 
tapes and recording 
discs. He was for- 
merly East Coast 
sales manager of the 
firm. 

Effective with his 
new appointment, 
Mr. Kornbrodt was 

also elected vice -president of the firm. 
He will be responsible for expanding the 
company's national sales force with a 
view to handling the increased demand 
for magnetic tape products, particular- 
ly computer tapes. 

n 

CAPITOL RADIO ENGINEERING INSTITUTE 
is celebrating its 35th Anniversary at 
a banquet to be held in Washington, 
D.C. on June 5th. 

Admiral Arleigh A. Burke, USN 
(Ret.), former Chief of Naval Opera- 
tions, will be the principal speaker. He 
is a member of the Board of Directors 
of CREI. 

C C 

w. B. ACHENBACH has been named man- 
ager of the Columbus plant of Kimble 

Glass Company. 
Following service 

in the Army Air 
Corps, Mr. Achen- 
bach joined Owens - 
Illinois the parent 
company, in 1943 
and later served 
with Libbey Glass 
Division. 

In his new post as director of business 
planning for the television bulb and 
electronic component firm, he succeeds 
Harland Sims who is transferring to the 
Owens- Illinois Corporation Planning 
Division in Toledo. 

CLIFFORD A. BEAN has been named man- 
ager, commercial marketing research, 
for Raytheon Company. He has been 
with the firm since 1957... The appoint- 
ment of CHESTER KIRKA to the post of 
sales manager of the new electronics 
division has been announced by Re- 
search- Cottrell, Inc.... ROBERT M. JACK- 
SON is the new manager of advertising 
and sales promotion for the semicon- 
ductor division of Sylvania Electric 
Products Inc.... Mepco, Inc. has named 
EDWARD L. KLEIN executive vice -president 

. The new manager of distribution 
planning for General Electric's mobile 
radio equipment is T. O. JACKSON . . . 

ROBERT M. LEWISON has joined Wyle 
Labo.rtories as eastern corporate sales 
manager and international manager... 
96 

DR. BERNARD RABINOVITCH has been 
named to the newly created post of 
manager of research and development 
in magnetic tape and other recording 
media at the Ampex Laboratories . . . 

THOMAS I. PAGANELLI has been named 
general manager of General Electric 
Company's Heavy Military Electronics 
Department with headquarters in Syra- 
cuse. 

4 0 

MIRATEL ELECTRONICS, INC. has purchased 
all inventory, equipment, and product 
rights of MORROW RADIO COMPANY of 
Salem, Oregon . . . RESISTOR CHEMICAL 
COMPANY, INC. has acquired manage- 
ment control of CWS WAVEGUIDE CORP., 
Lindenhurst, L.I. manufacturer of 
microwave components for the radar 
and communications industry ... FISHER 
RADIO CORPORATION has announced the 
formation of FISHER RADIO INTERNA- 
TIONAL to handle the world -wide export 
of the products of the parent company 
... BROWNE ELECTRONIC LABORATORY has 
purchased the entire electronic division 
of NOBLES ENGINEERING AND MANUFAC- 
TURING COMPANY. All manufacturing 
and sales are being transferred to the 
parent company's plant at 1607 E. Lake 
Street, Minneapolis 7, Minn.... Stock- 
holders have voted approval of a change 
of company name from ELECTRONIC IN- 
STRUMENT CO., INC., to EICO ELECTRONIC 
INSTRUMENT CO., INC. to take advantage 
of consumer familiarity with the firm's 
trade name . . . Merger of MICRODOT, 
INC. and VAREC, INC. has been announced 
by the two firms ... GLOBE ELECTRONICS 
COMPANY has merged with G.C. ELEC- 

TRONICS COMPANY of Rockford, Ill., with 
headquarters in Rockford ... MM ELEC- 

TRONIC ENCLOSURES, INC. is the new cor- 
porate name of MM ENCLOSURES, INC. of 
Hicksville, N.Y.... DATA SENSORS, INC. 
has announced the formation of a new 
Systems Division with headquarters in 
Gardena, California ... INDUSTRIAL ELEC- 

TRONIC HARDWARE CORPORATION has ac- 
quired RAYPAR ELECTRONIC CORPORATION 
of Chicago ... GENERAL TIME CORPORA- 
TION has completed arrangements to 
acquire BARTH ENGINEERING AND MANU- 
FACTURING CO. of Meriden, Conn. Terms 
of the agreement were not made public 

. G -V CONTROLS INC. of Livingston, 
N.J. has purchased UNI -SEAL, INC. of 
Garwood. N...T.... FANON ELECTRONIC 
INDUSTRIES, INC. .1n ,I MARK SIMPSON 
MANUFACTURING COMPANY, INC. have 
announced the merger of their two 
name brands into " Fanon- Masco." 

DR. ELMER W. ENGSTROM, president of 
Radio Corporation of America, was 
named winner of the EIA Medal of 
Honor, an annual award presented by 

the Electronic Industries Association 
to an outstanding man who has ren- 
dered "distinguished service contribut- 
ing to the advancement of the elec- 
tronics industry." 

Dr. Engstrom joined RCA in 1930 and 
has served his company, and the indus- 
try as a whole, in a variety of important 
posts. He was elected executive vice - 
president for research and engineering 
in 1954 and became president of the 
company in 1961. 

He is also the recipient of a number 
of other awards and honors. 

a $ 

JOSEPH KELLEY, JR. has joined Telecom - 
puter Co poration as vice -president for 

corporate develop- 
ment with headquar- 
ters in Washington, 
D.C. 

Mr. Kelley has 20 
years experience in 
private industry and 
the U. S. A. F. He 
served in the Air 
Force from 1941 to 

1953 during which time he was project 
engineer on theoretical research pro- 
grams at Massachusetts Institute of 
Technology and the University of Cali- 
fornia. 

He holds B.S. and M.S. degrees in 
aeronautics and is a registered profes- 
sional engineer in Ohio. 

o 

ASSOCIATION OF ELECTRONIC PARTS i 
EQUIPMENT MANUFACTURERS, INC. has 
moved into new offices in Suite 1710, 
Hartford Building, 100 S. Wacker Drive, 
Chicago ... CENTRALAB has established 
a new headquarters building for its 
distributor division in suburban Me- 
nomonee Falls, Wisconsin, close to the 
firm's four present Milwaukee plants 

. ELECTRO- VOICE, INC. has completed 
the move into its new 28,000 -square foot 
addition in Buchanan, Michigan ... The 
CINCINNATI DIVISION of THE BENDIX COR- 
PORATION has purchased a 46 -acre tract 
of land for the construction of a new 
plant that will permit consolidation of 
its present operations. Occupancy is 
scheduled for late this year ... CON- 
SOLIDATED MINING AND SMELTING COM- 
PANY OF CANADA LIMITED has begun con- 
struction on a thermoelectric materials 
plant at Trail, British Columbia . 

PACKARD BELL COMPUTER CORPORATION 
has activated a new research and de- 
velopment center at 325 N. Muller Ave. 
in Anaheim, California ... GENERAL MA- 
TERIALS CORP., wholesaler of electronic 
parts, has entered the retail sales field 
with a store at 211 -15 W. Madison St., 
Chicago ... TEXAS RESEARCH AND ELEC- 
TRONIC CORPORATION has relocated its 
Advanced Electronic Division in new 
quarters at 6612 Denton Drive, Dallas 
35, Texas ... CAHN INSTRUMENT COM- 
PANY has just completed new and larger 
quarters at 15505 Minnesota Ave., Para- 
mount, California. 

WESTON INSTRUMENTS DIVISION has 
established a new district office in Or- 
lando, Florida at 1224 E. Colonia Drive 
to meet the growing need for electrical 
and electronic capabilities and service 
in the area ... Formation of an Electro- 
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mechanical Products Division has been 
announced by STACKPOLE CARBON COM- 
PANY with Franklin H. Kilpatrick in 
charge . . . MOTOROLA INC. has estab- 
lished a Solid State Systems Division 
with headquarters in Phoenix ... ELDRE 

COMPONENTS, INC. has added ALLIED 

SOLDERING AND BRAZING CORPORATION 
as a division with headquarters in 
Rochester, N.Y. 

JACK W. SHERIFF has been appointed di- 
rector of marketing for The Doren 

Company, Living- 
ston, N.J. I 1 The move is an in- 
tra- company promo- 
tion for Mr. Sheriff 
who was director of 
planning and devel- 
opment for the elec- 
tronics group of 
General Mills, Inc., 

the parent firm. 
In his new post, Mr. Sheriff will be 

responsible for sales, marketing and ad- 
vertising on the company's complete line 
of electronic products. 

>* 

EDWARD L. ALLMAN has been named to 
direct the Manchester, N.H. plant of 
The Daven Company ...Babcock Elec- 
tronics Corporation has named RALPH 
BRAVERMAN to the newly created post 
of engineering manager ... RICHARD C. 

HAHN has joined the staff of CBS Lab - 
orfrtories as manager, program develop- 
ment, for the acoustics and magnetics 

branch... WILLIAM C. WEBER, JR. has re- 
signed his post as executive director of 
the Electronic Representatives Associ- 
ation... SOL HEYTOW has been appointed 
director of research and development 
of Estey Electronics, Inc.... FXR has 
announced the appointment of CHARLES 
C. CAMILLO to the post of vice -president, 
engineering of the r.f. products and 
microwave firm ... The Council of The 
Institution of Electrical Engineers 
(Great Britain) has appointed DR. 
GEORGE F. GAINSBOROUGH to succeed 
W. K. BRASHER as secretary ... KENNETH 
A. NORTON of the Boulder Labs of NBS, 
has been awarded the Gold Medal for 
Exceptional Service by the U.S. De- 
partment of Commerce for his out- 
standing contributions and leadership 
in the field of radio propagation re- 
search . 

VICTOR G. KOCENKO has been named di- 
rector of manufacturing for the Weston 

Instruments Divi- 
sion- Newark, a sub- 
sidiary of Daystom. 
Incorporated. 

He moves to his 
new position from 
the post of factory 
manager, a position 

he has held since last July. Mr. Kocenko 
joined the company in 1951 as a time - 
study engineer and became supervisor 
of parts manufacturing in 1958. 

He attended Stevens Institute of 
Technology and Newark College of En- 
gineering. 

INVITATION 
TO AUTHORS 
Just as a reminder, the Editors 
of ELECTRONICS WORLD are always 
interested in obtaining outstand- 
ing manuscripts, for publication 
in this magazine, covering the 
fields of audio and high -fidelity 
and radio -TV- industrial servic- 
ing. Articles in manuscript form 
may be submitted for immedi- 
ate decision and projected ar- 
ticles can be outlined in a letter 
in which case the writer will be 
advised promptly as to the suit- 
ability of the topic. We can also 
use short "filler" items outlining 
worthwhile shortcuts that have 
made your servicing chores eas- 
ier. This magazine pays for ar- 
ticles on acceptance. Send all 
manuscripts or your letters of 
suggestion to the Editor, ELEC- 

TRONICS WORLD, One Park Ave- 
nue, New York 16, New York. 

NOW ... AT LAST YOU CAN SAVE ON FAMOUS MAKE TUBES! 

BRAND NEW FAMOUS MAKE 
Radio & TV 

CE 

RCA 

CDS 

Sr LV ASIA 

RAVI REON 

wESIISGROUSE PRILC 

NYIRON 

65 % To 

90OFF LIST ußt, S PECIAL OFFER..For 
Limited Time Only! ` FREE SPANKING 

NEW 

SILVER DOLLAR 
With Order Of $25 Or Mare. 

ALMOST EVERY FAMOUS 
MICE TYPE PRICE TYPE PRI 

1.10 SEAU I.'1 ,,t t 1. 
1.111 OBASA 1.311 
.111 OBCB 1.30 

1.05 69E6 .77 
1.10 68000Á 1.90 
1.15 OBHS 1.Ìi1 OIIQílOR 
.59 6940 .01 31TnÁ 

1.15 6984 2.49 t{AA7 
.ö7 3V3 1.25 69K3 1.20 
.87 3V4GA 1.22 08K78 1.13 
.73 5X8 1.lU ORL4 2.23 

1.93 Sl'3T1T .14 OBL7GTA 1.43 
1.23 BASOT OBYG 1.111 

1.23 OACSGT IW 1.ÌS 
1.15 OAC7 B4 1.19 

.63 6AF4A 1 1.22 .73 BAGS 0 1.20 
.011 AHBGT 1.511 

.70 GALS 1.40 
OAKS 

.98 OAMBA .64 
.00 

OAQ5A 2.75 
1.40 

ONO/RCS 
B 

1.00 
.83 

1.33 HATSA 1.23 
1.15 

BAUSA 1.111 
.73 BAVSGA .99 

1.13 OAWSA 1.95 
1 . 11 IAX46T8 1.10 

. FREE Fa- 

mous Make TUBE 

lof our choice) 
List Price UP T0 
sill) With Every r 
10 TUBES v 

phased! 

PART LISTING 
TYPE PRICE Tree ,4 
1Á70T .89 311. \ 
103, 183GT .811 MO 
1HSGT .89 31'25 

1.49 .5FV8 
3.49 3J8 

.89 S'r8 

.95 30408 

.0:1 3US 

ILH 
1L\5 
I1:3GT 
183 

IT 
1E14 
1U3 
1X2/1 
2AF4A 
2CT3 
3A2 
3A3 
3AL3 
3AUO 
3AVO 
28X8 
3E120 
30116 
31XB 
5\ 
48C5 
1/1B7A 
4B B 
4E117 
SAMS 
5A.\8 
5A05 
SA81A 
SATB 

ALL TUBES... 
FACTORY BOXED 'IMMEDIATE 

DELIVERY 'CODE DATED 
'STANDARD R.M.A. GUARAN- 
TEE (90 -0ays) 

MANE TUBE IN STOCK! 
CE TYPE PRICE TYPE PRICE 
Ñ0í 11WOGT Ant 1 2111.1: - :I 

'Ir: \1.\ U 1{X4 .a3 1_11111A 1.1.: 
ö17Á1 .00 6X8 1.11,1 I:B4IICTA 1. -f'1 
BUAU .ñ3 -A7 

5 11 
.59 12017,\ I.1 Il 

O1KO I TAB 2.75 12(, 120173.0 
1111N0 1.111 7AG7 .89 12000 1.41 

I.311 7Aí'7 .UI I I :17.1 ..: 
1.:10 7115 .99 E01.8 I .:I0 
1.111 7117 2.83 12007 1 . 111 

UEAB .80 71':. 1.111 121:KÚ KG 
0E117 1.00 75'7 .99 12F8 .115 
8E03 1.E0 7 XII .99 1 2FXM 1.33 
13E25 1.23 HASS NA 1.27 12J7GT .85 11.28 1.33 MI1118 1.111 1228 
OF3f:T .35 µI'1.7 .87 12LUGT .87 
0F\'M 1.2.7 l'\I7 .DS 12133 .171 
6G118 1.I0 8í'X8 1.29 I20Á7 1.1.1 
OHO .SS 4:178 1.19 128K7 OT 1.114 
5.í36T .19 94.T7 1.30 120X7GT 4 

8J0A o 1 '7 .118 120Q7GT .99 
3100.T UN:\ 1.13 121'11í:T .73 

01:74,T 11 T .69 111:7 .00 12X4 5 
í{L1{í:11 1.23 1 I I 17 1.115 1:111:7 1 .111 
11S4A 1 12A115 .85 1:31,07 1 .11.1 
OS\TGT 1.25 12.\1:11.\ .119 14A7 1.011 
8007 1.23 1 2 \F1; .79 14X7 .99 
08K76T 1 . 111 12 XI,r1 1.39 1497 1.1111 

1101.70T 
1.19 12Á11: .57 17AX4GT .04 

0SX7 .01 12ST7 .tm 1714 .95 
0S070T .99 12Á131 .73 1710110 1.47 
OT I 1.80 1 2Á1'7A .85 111ÁU4 1.19 
tITNA 1.15 12Á1'U .53 1U01:1í:, .1F, 
111:8A .90 12.\N MT 0 JOTS 1.17 O'3A 1.30 12AX74 .85 231133 1.27 6\'6í:T 
I\ 4T 7. 12111Á 

17 1210\1i 
.111 25i IIÚT 1.99 
..11 251.01:T .19 

.73 8B03 

.80 0 t3GTA 
1.19 ö TA 
.40 8811SA 

5 9889 
1.15 OBUS 
1.89 O/1l'SGA 
1.39 G/1Z6 
.64 0927 

1.10 604 
1.311 6095 
.80 6086 

I.IU OC1öGA 
.85 8CG7 

1.17 60.08 
1.15 611.9 
.09 BCLBA 

1.19 6C117 
1.39 00X7 

8008 
1..30 

57 
OC.7 

.06 Of 'l'1{ 
Money Cheerfully Refunded Within Five IS) Days. If Not Completely Satisfied! 

FREE POSTAGE ON ORDERS OF SS OR MORE IN USA AND TERRITORIES. 
25e Handling Charge . uled o n order less than SS. Send 25'. deposit on C.O.D.'s. Send ap- proximate postage With Canadian and 

Y 
foreign orders. 

NO MINIMUM PURCHASE REQUIRED . . . YOU GET THESE LOW PRICES ON ANY QUANTITY YOU BUY! 

STANDARD BRANDS TUBE COMPANY 
ROMANO BUILDING HARRISON, NEW JERSEY HU. 4 -9848 Dept. EW 6 
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COMPONENTS TOOLS TEST EQUIPMENT HI -FI AUDIO CB HAM COMMUNICATIONS 

New Products 
and Literature for 

Electronics Technicians 

Additional information on the items 
covered in this section is available 
from the manufacturers. Each item 
is identified by a code number. To 
obtain further details, simply fill in 
the coupon appearing on page 108. 

TELEMETERING GENERATOR 
1 Roo nton Radio Corporation is now offering 

a new telemetering signal generator, t'y'pe 
202 -J, which k specifically designed for the test- 
ing and calibration of telemetry receivers operat- 
ing in the 215.260 mt. band. 

fhc new generator features less than It 

I \I non-Inn-al in at 1111 -1c. des iation, a peak -to- 
peak des iation meter, I -inc. F \I modulation 
bandwidth. aitontatic r.f. level set which elimi- 
nates the need to re- adjust the carrier uuon itor 
meter as frequency is varied over the hand, and 
a calibrated electronic tuning vernier. FM or A uI 

modulation may be obtained f either the 
internal Modulating oscillator or an external 
source. Pulse modulation k also available. 

PORTABLE MEGOHMMETER 

2 
Alameda Tool Engineering Corporation is 
now ollering an arcuate. portable uucgohm- 

meter as its Montel ASI02. '1 he instr vuicot is 
battery operated and measures fr" x 3" x 3 ". The 
unit is sel Lralibr :oing :Mil is simple enough to 
be operated with une hand. 

LABORATORY ELECTROMETER 

3 
Gyra Electronics Corp. is now marketing its 
Model E -1(12 eiertronieter for research. l'he 

new instr nt is capable of measuring small 
increments of current to help in predicting in- 
sulation life. in detecting thermal currents in 
contacts of dissimilar metals. and Iuctivity of 
evapmra teal films. 

Range of the new instrument is 1 ma. to I 

µpa. with an output of III nus, dur di is log a snip 
recorder in addition to a direct -reading panel 
meter. It is supplied on a 31/2" standard rack. 
panel chassis. The unit operates from 105 to 125 
volt, 50 -611 cycle source and is offered in fast or 
slow respoulse characteristics. the latter for meas- 
urements of r.m.s. current containing an a.c. 
component. 

TUNNEL DIODE ADAPTER 

4 
Wayne Kerr Corporation has recently intro - 
duced a tunnel diode adapter which is de- 

signed to be used in conjunction with the firm's 
ratio -arm transformer bridges for the measure- 
ment of the junction capacitance of tunnel di- 
odes. Pre'' 1y, this was a difficult measurement 
because of the negative conductance character. 
istics of tunnel diodes, their inherent loading 
problems, and small values of capacitance. 
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The unit is intended to enable engineers to 
design tunnel diodes with a faster switching time. 
)'his, in turn, will lc-ad to faster switching speeds 
of a digital ' putter in communicating informa- 
tion between its various parts. 

INFRARED SIGNAL GENERATOR 
5 Telcwave Laboratories, Inc. has announced 

the development of a calibrated infrared 
nad generator, Model 501. 
I he instrument pro% ides a tunable infrared 

source of variable wavelength (ruin I to 14 nii. 
crans and calibrated power ta IO microwat ts. 
Highly stable square -wave modulation is avail- 
able from 2 to 2600 cps and a sync! refer 
cure signal is provided for low -level integrating 
measm'cntents. The infrared output signal is 
mailable at the operator's discretion as either 
a point source radiator or a collimated beam. 

.1 he generator is a portable instrument with 
its own internal blower fan for cooling. 

LIQUID INSULATION 

6 
Beaver Laboratories, Inc. is now marketing 
an easy -tut -use and unique liquid insulating 

compound that is designed to sois-c difficult elec. 
trial ¡nul moisture insolai' problems. 

"Liqui- drape" is pliable yet hard. It will not 
crack, chip, or peel. Electrical insulation proper - 
ties of 700-volts-per-mil-per-application are stand. 
ard. Additional applications can be uset to 
increase the amount of insulation. 

MtLLIMICROAMMETER 

1 
D ynatran Electronics Corporation has re- 
cently introduced its NfmleI 1811A millimi 

croanuneter which provides 12 overlapping cur. 
rent ranges. to measure low -level d.c. currents 
from less than I millimicroampere to 3 milli. 
amperes. 

The instrument features a high -gain feedback 
amplifier design with chopper stabilization which 
results in a small full -scale voltage drop and 
eliminates the need for zero adjustment. The 
.t!iz" rectangular meter k protected from burn- 
out due to overloads and the built -in current 
shunts can safely withstand overloads of 60,000 
times full-scale current at the lowest current 
range and 120 times full -scale current at the 
highest current range. 

TEST MESSAGE GENERATOR 

8 
Howard Instrument Co. is now marketing 
the \Rudel 200 test message generator for 

testing systems using 2 to 8 channel parallel data. 
Capable of generating an arbitrary message of 
up to 30 8 -bit characters, this test message gen- 
erator has the same electrical specifications as 

the firm's 00(1 series and can be used to replace 
eight Model (01 single -channel simulators. 

ACCELEROMETER /AMPLIFIER 

n 
Electra Scientific Corporation is now offer 
ing its Series ti(NIO accelerometer and tran- 

sistorized a.c. laboratory amplifier to provide 
precision measurement and analysis of shock and 
vibration. 

Featuring 1150 µµf. internal capacity, the units 
operate over a range of 350 to +500 degrees 
P at 80 and 140 kc. seismic resonant frequencies. 
Minim st ' ity levels are 5, 10, 15, 20, and 
30 mv. /g. 

The units are suite) for complex vibration 
studies such as I er density spectrum analysis. 

-I hey easily accommodate simultaneous excita- 
tion of random input to the system under test 
in several modes of vibration and all degrees of 
freedom. 

PORTABLE CALIBRATOR 

10 
Weston Instruments Division has announced 
a new ruggetlized calibration instrument 

which provides precision a.c. and d.c. voltage and 
current outputs for standardizing electrical in- 
struments at direct reading accuracy of ± 0.5%. 

The Model 76 also provides direct calibration 

of 511. 60, and 400 cycle wattmeters at unity power 
factor. The major equipment assembly, measur 
ing approximately 32" x 24" x 19 ". provides 
switching and dividing circuits for supplying the 
required a.c. and d.c. outputs, and a resistance 
bridge for making precision resistance measure- 
ments and for use as a precision decade resistor 
on d.c.-microampere and a.c.- milliampere ranges. 

TRANSISTORIZED PREAMP 

11 Jerrold 
Electronics Corporation is in produc- 

on a transistorized antenna preamplifier. 
the "Powermate" Model AP %f101. 

The unit's a pact, lightweight construction 
permits its mounting directly on the antenna 
boom for maximum signal boost. Signal gain, 
through use of the preamplifier. averages 13.9 db 
at channel 13 and 18.25 db at channel 2. Operat- 
ing at less current than an electric clock, the 
unit's remote a.c. power supply provides 15 volts. 
the 30(1ohm antenna line carries the 15 volts to 
the preamp as well as the signal down from the 
preamp. 

An alum in ant weatherproof housing protects 
the transistor unit from the elements and helps 
eliminate signal interference. Two TV sets or one 
TV and one FM set can be fed by the dual out- 
puts. 

12 

DATA ACQUISITION SYSTEM 
Geuise -o, Inc. is offering a new high -speed 
version ill its analog -to -pulse duration data 

Iuisit' system which is specially designed 
Inn rums.] nuns. 

ELECTRONICS WORLD 
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The new unit adds the advantages or a sam- 

pling rate of 200 channels -per -second to the ac- 

curacy and stability of the original APL' system. 
The solid -state instrumentation system directly 
consols a low-level electrical input signal to a 

pulse linearly related in duration to the input 
signal amplitude. It is applicable with d.c. volt- 
age. low-impedance sensing instrument sources 
such as thermocouples, resistance thermometers. 
and strain -gage transducers. 

13 

KILOVOLTMETER 
Plastic Capacitors, Inc. is now marketing the 
Model VM105 kilovoltmcter. A 50 -µa. mete] 

movement with a knife -edge pointer and mir 
tared scale provides voltage ranges of 0 to I 

kv.. 0 to 5 kv., 0 to 10 kv., and O to 20 kv. Full. 
scale accuracy is 2%. Meter protection and a 

high- voltage cable and probe are provided. 
the instrument is housed in a cabinet meas- 

uring 6" x 8" x 8". Weight is 7 pounds. 

SOLID -STATE SCOPE 

1 

A Allen B. Du Mont Laboratories has recently 
4 introduced a portable oscilloscope which in- 

cludes all the capability of heavy, bench -model 
high -frequency instruments. The Model 765 fea- 
tures a sensitivity of 5 mv. /an. and a bandwidth 
of 25 mc. (useful to about 40 mc.). 

The new "PortaScope" is encased in an un- 
breakable fiberglas case with a rugged handle for 
maximum carrying ease. During use, the handle 

serves as the tilt stand to elevate the control and 
display panel. Space is provided in the lid of 
the carrying case for accessories such as probes. 
cables, and connectors. 

The complete use of solid -state circuitry. util- 
izing silicon transistors, makes this unit suitable 
for computer maintenance, flight and pre -flight 
testing. military field testing. etc Weight of the 
main frame is 27 pounds. 

MUTUAL- CONDUCTANCE TUBE TESTER 
lE Heath Company is now offering a mutual - 

conductance tube tester in kit form as the 
Model TT -IA. The circuit features a built -in 
adapter for testing compactions, nuvistors, no. 
vats, and 10 -pin miniature tube types. The testa 
will indicate G,,, to 24,000 µmhos, includes an 
ultra -sensitive grid -current test, and provides a 

direct -reading ohmmeter leakage test. 
Provision has been made for mounting future 

tube sockets to minimize obsolescence. 

COUNTER /TIMER FREQUENCY METER 
Transistor Specialties, Inc, is nos.' offering 
its Model 373 counter /timer for the mean 

urement of frequencies up to 10 mc. and time 
intervals from 1 Awe. to 10 seconds. By restrict- 
ing the crystal "clock" circuitry to I me. and 
employing only a single -signal channel, signifi- 
cant economies are effected. The instrument pro- 
vides full self- testing as well as frequency -stand 
ard output, consisting of every decade of fre- 
quency from I mc. to 0.1 cps, derived from the 
crystal "clock." 

11 

MEGOHMMETER 
Electrospace Corporation has added a dual - 
range megohmmeter to its line of equipment 

for laboratory and production -line test applica- 
t ions. 

The Model 651 voltage ranges cover an ex- 
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IF IT'S ELECTRONIC, GET IT FROM GOODHEART! 
"Can't beat it for sensitivity and selectivity ... 
a beautiful receiver ... this is it," 

1. P. Broderick, 151 W. 105th, N. Y. City 
Hallicralters /Belmont R -43 /ARR -7 
receives voice. cw w/variable pitch, 

w. 550. 43.000 MC In 6 bands. 3 
positions 55 -14C al-filter variable - 
phase selectivity & 3 non -al pass po- 

Itlons. Il tubes, 2 RF. 2 IF. Noise limiter 6 S- meter. New, aligned. 
with 60 Cy pwr silly. 5179.50 fob San Antonio 
Time Plan: $17.95 down. 11x516.03 

QX -535 IMPROVES RECEIVERS 535% ! 

See Dec. "73" p. 66 or 
write us for reprint. This 
Is long -wave 190-550 SC 
<vr 9C- 453 -B favorite 
for 16 yrs as Q -S'er for 
double -converting any 'Cyr 
with I.F. in its range. 
using 2 stages 85 tic final 
I.F. in n hand. ifrmr pwr 
spiy, all 

case 
& spur. 

Rea is aligned & Checked. 
Also makes exc. founda- 
tion for Converters using 

l.F. lob LOS Ang. 537.50 

For ke ityoursellers: 
Esc. tond. 13C -53 CHECKED OUT before $12.955 shipping 
For filers: BC -453 as.is. Inoperative. 

55.95 
NOTE: 1 In "anysaboven 3 p rchlases Is included Complete 
tech. data regularly 52.00. for FREE. 

NAVY'S BASE STATION VHF & UHF XMTRS 
Toe: 115 -156 mC. 45 W carrier a be 100; AM by 
voice 85 ^. AM by tone wbuilt -in mod. Bey up to 
45 WPM. Complete. Input 115'230 v. 50 60 cy. 
829B final. Checked out 100', OK. 589.50 Clean. fob Los Angeles. only . 

TDZ: 225 -400 mc. 30 W RF voice mod. w 'anti- splat- 
ter limiter. Input 115'230'440 y $89.50 50'60 cY. Brand new. fob San Diego 

STANDARD SIGNAL GENERATOR BARGAIN 
Navy LAE -2 brand new w charts, graphs, Cords, Hand- 
book. 520.1300 mc 21 ",- AM, CW. Pulse mod., C I- 
ibrated Vo 1 uy to .l v !1 db & l .. Pulse delay 
3.300 "sec. duration 2 -30 user, rate $89.50 60 -2500 pps. FOB San Diego. only 

0.1% SORENSEN Line Voltage Regulator 
=50005 regul. 

a 
gainst 

load Changes 0 -5 k 
a 
i 

line changes 95 -130 v 
1 ph 50 60 cy; adj. out- 

, 

put 110 -120 v. heads to 
0.1 .7.. Harm. less than 
3%. Recovery .15 sec. 
Regularly $695.00 less 

New. 
2851 

spares 

íós. fob Utica. .349.50 
r 100025 is same except 
1 kva, 190.260 vin to 

LOS awe! 5179.50 

SOLA BARGAIN: 2 KVA 
standard harmon., t ph. 
inputs 95- 125'190 -250v 
50/60 Cy. Output 115.0V 

Ins fob Harrisburg. Pa., only 
yew, 260 $89.50 

Convert above for 230 v 21 output. with new 
Westinghouse Autotransformer, 5 kva. 115: 
230 v S0 60 cy., fob Los Angeles. Add only. $45.00 
IMPEL'. BRIDGE. TUNING FORK STANDARDS. GEIGER 
COUNTER. SCINTILLATOR: See our ad March p. 99. 
PULSE GENERATOR, REIS RECEIVER. see ad April 

MAGNETOMETER. 74. AGNETOMETER. L&N V- DIVIDERS, RECORD- 
ERS, PHASE METERS, INVERTERS. see ad May p. 90. 

ARC -3 and ART -13A TECH MANUALS! 
Handbooks r y General InstaAd ust., Ope. Thp Include 

Ma nt Supplrm 
data, Pans, Dwgs, Schematics. AN ARC -3, -36, .49 
Is 214, lbs thick! All model. to Sept. S9. AN ART. 
13A is 11 y lbs thick. useful for ATC, ART- ;10.00 13, A. -B, thru June '58. Either book- pp. 

RADIO RECEIVER AND / OR SPECTRUM ANALYZER 
AN /APR -4 revs Is the 11 -tube 30 c IF etc. for its ylugin tuning units; has S -meter. m spl 60 y pwr y. 
Pan. Video A Audio Outputs. AM. Checked, aligned. 

c, with heads for 38 -1000 m $164.00 pwr plug A Handbook. fob Los Ang. 

Add $59.50 for 1 - 2.2 Ina; add 579.50 for Test 
Oscillator T5 -47 'APR. 40.3000 mc 21 eil. CW. AM. 

M P. Ye built -in 60 Cy pwr sply. fob Los reg. 

2 -METER RECEIVER & 2/6/10 METER XMTR 

SCR-522 revr. smtr, rack a 
Case. . cond. 19 tubes 
include 832Á's. 100 -156 mc 
AM. Satisfaction grid. Sold 
at less than the tube cost in 
FOB 

wt 75 lbs. 
wash. only 

$14.95 

Add 53.00 for complete 
technical data group includ- 
ing original schematics e 
parts 
Pas, ins F truct, f for AC pwr 

tuning. font 
continuous 

use. and for putting emir on 6 and 10 meters. 

NAVY LM FREQ. METER, .01% ACCURATE 
CrystaI.call orated every 1000 5e data to use many 
125- 

2std Checks In between. %tl 
w 

.005 % or better. 0.000 SC ve usable harmonics far beyond. w matching.serial cal. 
pwr -sply data, CHECKED 

book. 
fob Los Angeles 549.50 

Less Callb.. 525. AC pwr: Modify TB% say w' parts. instruct. we furnish, 47 lbs fob San Diego $9.95. 

TS 35 'TS -34A general- purpose portable scopes ready to 60 cy AC. Sweeps 10. 50,000 y plus 3 speed 
use 

Sweeps for 1:1 pulse iewin`. W de. lay. 
Input 

Accurate Attenuators. Video 11 cy.3t a mc 26 dh. 450 v. W alten. probe 6 reprint 17 pages cheated 
OK, 
handbook 

45 lbs fob Newark, N.J. g,í7.00 
Same plus direst- to-tube cords íS'49.50 

R. E. GOODNEART CO. P. O. BOX 1220-A BEVERLY HILLS, 
CALIFORNIA 

ELECTRONICS WORLD HAS 

A BUYER FOR YOUR USED 
EQUIPMENT OR COMPONENTS! 

The 245,000 purchasers of ELECTRONICS 

WORLD are always in the market for good 

used equipment or components. So if you have 

something to sell, let EW readers know about 

it through our classified columns. It costs very 

little: just 60c a word, including name and ad- 

dress. Minimum message: 10 words. 

For 
further 

information 
write: 

Martin Lincoln 
ELECTRONICS WORLD 
One Park Avenue 
New York 16, N. Y. 

BC -221 FREQUENCY METER. 
$69.50 "LINE NEW" with original Calibration 9 J Bonk and t'ry,. tau. Only 

BC -604 MF Transmitter 4.95 with tube,. Brand New 
MagneSyn' Compass System Complete. 
Itemnle reading rar plan, or boat. 24.95 Exc. Condition. With Manual 

AN'APN -9 LORAN ReCelver- Indicator with 124.95 2 V1,4 
AN' APR.4B LORAN ReCelv 

Inserter. 
t ter- Indicator 

scat 21 vat' Inverter. checked out. Exc. 89.50 
ARR -2 Receiver-II tubes with CB conversion 4.95 
T -19 3 -4 MC Transmitter 6.95 

Send Money Order or Cheek with Order 
Write for Lotest Flyer -LOADS OF BARGAINS! 

R W ELECTRONICS 
2930 S. Michigan Avenue Dept. EW 
Phone: CAlumet 5 -1281 Chicago 16. 111. 

ENGINEERING DEGREE IN 
SCIENCE 

1 1 27 or 36 MOS. 
MATH ' W 

B.S. degree 36 mos. B.E. d.gr.. - 27 m 
Accelerated year -round program prepares for early 
employment in fields of Science and Engineering 
Regular 4 -year program for B S. Degree completed 
in 36 months, special engineering degree program 
in 27. Classes start - Juno, July. September, Janu- 
ary. March. Quality education. Graduates employed 
from coast to coast. Government approved for vet- 
eran training. Students from 50 states, 40 countries 
20 buildings: dorms, gym. Campus. Save time and 
money. Earn board while studying. Write for catalog 
and complete Information 

962 E. Washington Blvd., Fort Wayne 2, Indiana 

INDIANA TECHNICAL COLLEGE 
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- "TAB" FOR TRANSISTORS d DIODES!.!!- 
Fun length leads factory Tested d Gtd! U.S.A. Mfg. 
'MP NI Power 15 Amp. TO3 A TO36 Peke. 
251441. 2N277 $1.25 /0 for Su in 
2N442. 2N273 S2 4: 2N443. TN174 63 er. 
214677 11 2N677A Sz 2146776 53 
e. 2N677C S5 s.. 3 Amp. 2N155. 2N156, 

2N255. 2N256. 2N307. 2N554. TO3GP .49 n S for 
52; PNP 2N123. 2H107, CK722 5 for SI; NPN 2N292. 
293. PNP 214223 30e .. 12 for 59. 100 for $65; 
PNP 2N670'300MW 505 rd, lO for S4 
PP 2N671/1 Watt 75e .n 10 for S6. 
Round or Diamond Base Mica Mid Kit 305 t?. 
Power Neat Sink Fins 80 Sq 51.39. 
Kit Glass Diodes equiv. 1N346, A.G. 48. S1. 
12 for S1. 100 for S6. 1000 for S50 

t TWO 1166/15 and NT 
AFMR 10 Ky InsndlSPECIE P CIAL ;B 

"TAB" SILICON 
`. /WEST 

35/pir 
'50 

.07 

8"455 20 00 
.34 

560 
/pir 
BOO .5 

Mode 

750MA* 
TYPE! 

D.C. or Catty. 
s pir 

70 %100 
.14 

"" 
/5 3000 

.44 
s /pir 

630 900 
.98 
order S10 

DIODES 
LOW LEAKAGE 
Derate 20% 

uns /pir 
140 200 

.19 
- rms /Div 20 600 

.53 
s /pir 

700'1000 
1.06 

'hipped Pou 

Factor 

Gut.: * * 
* 

/ply AC 
210.300 b .29 

DC 
uns /pir b 
490 700 L 

.69 
D 

s /Ply d 770'1100 
1.50 D 

free 

Low Pried 'l'u Silicon Diodes 
Rated 1 Lsla.. 1110 

.25 each; 30 for 57; for $22: 500 for 5100 

SILICON 
Operation 

D.C. 
Amps 

2 
3 
6 

12 
35 
70 

240 

POWER 
Up 

SOP., 
3SRms 

.23 

.60 

.70 

.85 
1.80 
3.75 .50 

DIODE 
50 125 °C 
100PIv 
70Nms 

.34 

.85 

.95 
1.15 
2.20 
4.50 
5.40 

STUDS* 
Case Temp. 
15OPIv 

105Rms 
.42 

1.10 
1.15 
1.35 
2.95 
5.00 
7.70 

200PIv 
140ßm5 

.49 
1.25 
1.40 
1.60 
3.25 
5.60 
9.00 

D.C. 
Amps 

2 
3 
6 

12 
35 
70 

240 
'ruera'* 
D.C. 

300Piv 
210ßm5 

.60 
1.50 
1.65 
1.85 
4.90 
11.80 
Query 

2090 for 
llock:zg! ...Stud 

400Piv 
2SORms 

.84 
1.80 
1.95 
2.07 
6.10 

Query 
Query 

Battery or 
mounted 

SOOPIV 
350Rms 

1.50 
2.10 
3.70 

FOR QUANTITY 
Export A User 

Write on 
Capacitive Load 

on Ilrat-nnk 

600Ply 
420Rms 

1.95 
2.65 
5.20 

Prices 
Company 

or 

D.C. POWER SUPPLY 115V 60 to 800 Cys Inpt. 
330 8. 165VDC Up to 150 MA. CASED! SPECIAL SS I 

TRANSISTOR POWER CONVERTER 
12VDC to SOOVOC up to 200MA 
100W Tap at 25OVOC DB500 533 r' 
12VDC to 250VDC up to 150MÁ 

Type C1225E S30 

PC200 AC 200 Watt Power Converter, 12VDC 
inpt 117V/60 Cys outpt $32. 

2ENER DIODES 1S0 to 00 MW Cased 7024 Peke Within 213n. VRance SI. 3 for 12. 20 for 510. KIT ZENER DIODES up to 400 MW Single 

:SEND 25ÇEFORNNEW CATALOG! 

PNP TRANSISTORS MIXER ' OSCILLATOR 
CONVERTER Equal to C8760, C8766 
2S52, 2N112, 114, 135, 136, 137, 140, 219, 
411, 412. 414, 415 d Others Special 49C(hi 
5 for S2, 100 for S35. 
IF Amplifier 2S53, GT760, 214111, 112A, 139, 
218, 409, 410. 413, 414, 416 T. Others. SPE- 
CIAL 49X1a 5 for S2. 100 for $35. 

"TAB" BARGAINS 
515.30 
$10.65 

- - - ....s3 /n 
$3 h . 

nlII 111: $5 P. 2.59 
SII'.LFSS . .. t i ..n ('r. $2 e, . 3.'55 
GNP Octal Silicon -5U40 -Tube Replacement 1120. 
Rms 1600 Pis 14 in ; 2 for 1.6; for 510; 5R4 
Silicon 1900 2800P1v. 54; 166A Silicon. 5000 
104OOPiv 59. -i. .ze Protected. 

A TAB " 
GurRM Alb Yee:. 

Back GIY^ courge! 

F.O.B. N.Y.C. Add shim charge 
or for C.O.D. 25C, Dep. PriCes 

1II.WF Liberty St.. N.T. 6. 
.Send 25e for Catalog 

PHONE: RECTOR 2 -6245 

TAPE BOBBY CLUB 
.:il rape Recording INC : hangs (lobby Club. We 

.ring (he USA and t orld t ela tape. This is the q,t ttNlnut hold, known for all ag.s. Tape. 
nding"v i put } u in 

t 

, ,rt ..hl' 1 ople all mer 
the world for exchanges of Ido:,,, music. educational 
knowledge or nin:,ll talk. Write to Mailway Co. 

216 W. Jackson Blvd.. Chicago 6. III. or 
651 

W. 3Sth St.. New York Yor or 
01 S. Vermont. Los Angeles S.Ca 

2006 E. Courtland. Spokane 27. Wash. 

/ JUST 

STARTING 
IN ) 

TV 

SERVICE 
Y 

is 0elrich Publications 

100 

- then you need us! 
GET STARTED RIGHT by writing 
for FREE 8 page catalog illus- 
trating over 30 business forms 
and systems designed' specifi- 
cally for TV -Radio Service. 

ON SALE AT YOUR PARTS JOBBER 

4301 N. Milwaukee Ckicap 41,111. J 

paraded scale of 0.1000 volts a.c. and d.c. and 
0 -5000 volts a.c. and d.c. Insulation resistance 
megohmmetcr ranges provide up to IO million 
megohms at direct potentials continuously vari- 
able from 10 to 500 volts d.c. 

Range accuracies are 3% of full -scale for a.c. 
and d.c. kilovolts, 2% for d.c. volts, 3% and 5% 
for megohm scales, and 10% maximum for leak- 
age current control. 

IONIZATION GAGE 
o The Fredericks Company is marketing a new 

IQ low -cost cold- cathode ionization gage which 
has been ruggedly designed for industrial appli- 
catious and is capable of vacuum measurements 
from 10 ' to 10' mm Hg. 

Designated the "Tclevac" Model M. the instru- 
Hunt is said to be especially useful in such appli. 

cations as taciturn metallurgy. electron bean 
welders. vacuum welding. vacuum brazing and 
evaporating. vacuum sintering and annealing, 
particle accelerators. and missile launch iustru- 
mentat ion. 

The cabinet- nu nutetl cc .' measures 74A" 
high. 141/4" wide, and 10" deep. 

50 -MC. OSCILLOSCOPE in Hewlett-Packard Company has recently in- 
troduced its Shale! L75A 50.ntc. oscilloscope 

which features modular construction for bench 
or rack. providing easy access for servicing. The 
instrument provides full 6 x 10 cm. display on 
an internal graticule CRT with no parallax and 
no astiguat ism. 

Internal sweep is in 24 calibrated ranges. ver- 
nier provides continuous adjustment between 
calibrated ranges and extends the slowest sweep 
to 15 sec. /em. The horizontal passband is d.c. 
to 300 kc. 

BETA BACKSCATTER GAGE 

0 
Twin City Testing Corporation is inumane. 
ing a beta backscatter gage which is being 

marketed as the "Betascope." 
'fhc instrument provides accurate thickness 

readings tor commercial. industrial, and research 

laboratories where exact measurements of coat- 
ing. foil, and film thicknesses are of prime im. 
portance. Among the coatings which can be meas- 
ured with this instrument arc gold on printed 
circuit boards, silver on copper, rhodium on 
nickel. metallic oxides on mn%lar, glass, and other 
substrates. Measurements arc accurate, rapid, 
and non -(lest rust ire. 

21 

STANDING -WAVE AMPLIFIER 
FXR Division of Amphenol -Borg Electronics 
Corp. is now marketing its No. B813T tran- 

sistorized standing -wave amplifier. Full -scale max- 
imum error is only i- 0.05 db at 5 db. The cali- 
brated range of the instrument is 75 db. 

Ibis !nimble unit. line or battery powered, 

incorporates a number of new design features: 
special circuitry and controls for normal, ex- 
panded, and compressed scale readings (gain is 
normalized on switching); bolometer resistance 
checking, protection, and current adjustment: 
selective meter damping; bandwidth selection 
and frequency peaking; and range selection in 
5 db steps. 

22 

MULTI- CHANNEL GALVANOMETER 
Electra Magnetic Instr ument Co., Inc. has 
announced the availability of a new series 

of curvilinear or rectilinear multi -channel gal- 
vanometers. These direct- writing instruments 
permit simultaneous multiple recording. feature 
interchangeable plug -in pen motors with a peak. 
to -peak pen movement of 2 inches and a wide 
range of undamped frequencies. The alternating 
pen lengths give complete freedom of movement 
to adjacent pens. 

The MC series is available as standard items 
in 2, 4, 6, 8, and 10 channel packages and can 
be furnished with up to 32 channels on special 
order. 

23 

H.F. VOLTMETER /AMMETERS 
Esterlinc Angus Instrument Co., Inc. is now 
offering rectifier-type a.c. recording voltme- 

ters with ranges between 0 -150 and 0.800 volts 
and a.c. recording ammeters with current ranges 
between 0.1 and 0 -10 amperes to operate on fre- 
quencies up to 10.000 tin. 

Applications for these new units include moni- 
toring induction heating and high. frequency 
welding. They can also be sited its studies of 
line, bus. and feeder voltage records on power 
systems and plant distribution systems, checking 
faults. investigating customer complaints, detect- 
ing operating troubles. and testing safety equip- 
ment. 

TRANSISTORIZED SIGNAL GENERATOR 
GC Electronics, Inc. is now marketing a 

specially engineered signal generator which 
has been designed to facilitate repairs on tran- 
sistor radios, auto radios. conventional broadcast 
sets, and hi -fi stereo equipment. 

I he No. 3G -564 is suitable for both a.f. and 
r.f. -i.f. and features variable output level will' 
a Ito cps (approx.) audio signal generated. The 
unit is powered by a 6 -volt battery. contains two 
transistors, and has an "on -off" switch on the 
control pot. The instrument weighs I pound 
and measures 5" x 5" x 17/8 ". 

GAUSSMETERS 

25 
JInstrument Systems Corporation is now man. 
(slamming a new line of gaussmeters de- 

signed for magnetic field and flux density meas- 
urements between 100 and 20.000 gauss. 

Operating without amplifies. the Model A -101 

and A -102 gaussmeters utilize Hall-effect devices 
as probes. Model A -101 has ranges of 0.1000-2000- 
5000-10.000 gauss and Model A -102 of 0._000 - 
5000 -10,ß0O- 20.000 gauss. These portable units 
are accurate within 1.5% of hell -scale up to Ifs: 
000 gauss and 3% of full -scale from 16,000 to 
20.000 gauss. 

MILLIVOLT SOURCE 8 METER 
qe Abbey Electronics Corp. has developed a 

LU dual -purpose instrument combining the fune. 
tions of a high -resolution d.c. voltage and cur- 
rent source with a precision nulling type volt- 
meter. 

Operating as either a source or a meter. the 
Model SM -4 has an absolute accuracy of 0.021'; 
of reading ± 500 ay. from zero to I volt and 
0.025% of reading -1. 5 mv. from 1 to IO volts. 
In either mode. the resolution is better than 510 

ult. on the 1 -volt range and better than 5 mv. on 
the 10 -volt range. 

21 

IGNITION ANALYZER 
Lafayette Radio Electronics Corporation is 

now offering an easy- to-lise auto ignition ana- 

lyzer. the Model '1E-40. 
The unit can be used tu localize trouble in 

ELECTRONICS WORLD 
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coils, sparkplugs, points, condensers, etc. The 
sensitive vacuum-tube voltmeter section measures 

tip to 30.000 volts without circuit drain. It fea. 

titres a special capacitance clip which enables 
the operator to make high -voltage measurement 
(including surges) without danger of shock. 

The instrument is p11rwercd from the 12 -volt 
car battery and may be used with all 4, 6, and 
8 cylindra engines. 

28 

TRANSISTOR TESTER 
RD Instruments Division of Hickok Electrical 
Instrument Company is now ollcring its 

Model 1881) dynalnit beta transistor tester. 
Designed to lei eher silicon or gtl nì 11110ní 

transistors. the neu oO11111nent raremn. beta. 

I,. I_t :nul many other I,.,usistor 
í taracte. ¡slit,..\roll chart lists data fut bola :und 

leakage tests un more than 1550 transistors. Ac- 
curacy is 

AUTOMATIC 10 -LINE SCANNER 
Radiation at Orlando has developed an auto- 

La matit 10 -line scanner, Model 7210. that does 
not affect the signals it samples. Designed for 
telegraph work, the new unit eliminates cumber- 

.pore patch cord changes. allowing faster traffic 
with no interruptions and less chance for error. 

1 he instr ument allows IO individual circuits. 
either polar nr neutral, to be scanned sequenti- 
ally. Each circuit is scanned for a preselected 
time interval. with five scanning rates available 
manually. 

CIRCUIT TESTER 

3 
Elc'ctro -Ma ' Company is now offering a 

unit which has been designed specifically 
for checking electrical circuits in all vol tact 
capacities on production lines for autonoo. 
appliance. control, and instrument circuit r'. 

The test handle of the circuit tester serres as 

the control. Indicator lamps and meter indica- 
tors on the tester face panel offer quick signals 
and readings, reducing inspection time to a 

minimum. 'I he handle provides female jacks for 
multiple jumper leads for inspection of a variety 
of circuits and types of harnesses. 

SWEEP SIGNAL GENERATOR 

31 
Northeastern Engineering, Inc. is offering a 

pride- range. high -stability electronic sweep 
generator as its Model 501. 

The instrument provides a signal source for 
visually aligning narrow -band communications 
equipment and checking bandpass characteristics 
of amplifiers, communications receivers, and fil- 
ters. Fundamental frequency range is from 100 

cps to 32 mc. with .5 volt r.m.s. output into a 

30 -ohm load. Output signals are available at any 
frequency within the range and give a c.w.. nar- 
row -sweep frequency band, and a wide -sweep fre- 
quency band. 

32 

EVENTS RECORDER 
Weston Instruments Division has a new re. 
rorder available for mull itoring and record- 

ing up to 50 events, with simultaneous time indi- 
rations and a maximum recording rate of 10 

es emits -per- second on each channel. 
The Model 6382 is a high -environment, direct- 

tr:MklteelFk:Prs: 
;:/i7.tr7iTi3iF i7r:i7Y7pWpktay" j'1 r.:o:t;_t= . 

.1,11118 Ilnll lllllttti lul iv-, ill Uu11p11r\, 11111111- 

input control systems as required, for example, 
in process industries where repetitive and pro- 
gressive operations are necessary. 

All electronic components are solid -state, with 
modular subassemblies which permit individual 
replaccaltility of components without skilled ad- 
justment. Operating power requirements are 115 

volts, 60 cps. 300 watts with an event input 
range of 3.113 volts. a.c. or d.c. 

ACOUSTIC SENSOR 

33 
Atlantic Research Corporation is now offer. 
ing a new acoustic sensor which is a trans- 

ducer that senses dynamic pressures and pro- 
ride's a measurable electrical output in response. 
Its small size makes it suitable for point meas- 

urement of acoustic and ultrasonic energy. De- 
signed as a high -intensity noise microphone, it 
features a completely encapsulated sensitive ele- 

ment 1/16" x 1/16" mounted on the end of a 4" 
stainless steel stein. Sensitivity is - - 124 db, ref- 
erence 1 volt /microbar, capacitance is 240 µµf. 

34 

SYNCHRO TESTER 
C niter Sciences, Inc. has added the Series 

:I(NI synchro tester to its line of standard 
laboratory and ficld -test equipment for mainte- 

NEW LOW PRICE 

Sensational 
Offer! 

"Self Service" 

TUBE CHECKERS 

5379 wFOeOut e 

Let ró Yl CYSIOmers 
tea 

their wn toiles. 
These re 

liable. 
re dllloned 2 

50ket 105e hetkera 
return yok inve1e t"t I» 

ulule o ne 3Ì10t tWr 

paru rNandso Ì t held. 
tested WITH RES 
COMPLETES DOOR AND 
FOR,w OTTOM HESDI L10NTED 

Tottery Used or F Second Tubes! TRU -VAC will replete FREE any FREE BONUS! toast,( 
tube that becomes defective in use within 1 year from dale of purchase! 

Universal *yomen, 
Tool 1996 But. 

ALL i TUBES INDIVIDUALLY BOXED! CODE DATED BRANDED "TRU -VAC" yaluel or 
every Oeil , 

Partial Listing Only ... Thousands Mora Tubes in Stock! 
of $B.QU or m 

SPECIAL! eCBG 301 6CQ8 30r 
074 304 65C7 SATs SCEs 637 6V6GT 7F8 12846 12VSGT 
024 354 64F4 6AÚ6 6CG47 614667 6W4GT 707 12057 I2WSGT 
147GT 3V4 SAGS 6AUIGTGCGB 6147 6W6GT )117 12006 12 %4 
IBSGT 4007* 6AM4GT 6AUSGT SCES 607 6X4 714] 12BE6 14447 //287 
1MSGr 4858 64116 BAUS 6CL6 607 11 4817 64145 6AVSGT 6CM8 654 6 %B 

6%5GT 
751 
]07 12BF6 1466 

120117 1407 
1E6 4086 GALS GAVO 6C167 657 6YSC 7x6 128L6 174X4 inlay SOME 6a618 SAWS 6C,47 6586T 745 7X7 12Bß7 1704 
IRS SANS 6488 65X401 65A7 7A6 7Y4 12006 19AUIGT 
155 SATE. 6AQS 64 %SGT SCRs 6507 7A7 7Z4 12677 198060 
IT4 SAYS 6406 6555 6C56 6507GT 748 I2A8 12C45 19.16 
IU4 SAZ.. 6407 68117 6057 SSF5 704 124115 12C65 19T8 lus SORB GARS 6BL7GT GCUS 65F7 7OS 125D6 1204 244 
1Va Secs eau47 6886 6CU6 6567 706 I2AF6 12F5 25166T 
1 %2 5J6 668 600607 606 6567 767 12505 I2F 27 25F4 S64 GRAS 61307 60E6 6537 785 12676 12145 355 
20N4 STO SOCS 6BO8 SUCSOr 6587 7C4 1-ÁT7 12147 3583 43 
2C75 504 68C8 GOSS 6DF6 65L7 ICS I2AUS 12L6 35C5 5045 
345 SUS SBD6 6BYSG SES 65N7GT 7C6 l34Ú] 1307 35W4 SOBS 
3ÁL5 5va0 60E6 6826 Ses 6507 7C7 124V6 1265 3525 SOCS 
3ÁU6 SVGGT GUTS 6017 6i6 S5ß7 ]ES 12ÁV7 12SÁ7 36 SOLS 
38C5 5x5 68066 LC4 666 674 47E6 124i4GT 125.147 3e 56 3886 513 60116 SCAB 630 678 741 XXL 12Á57 1251447 39/44 
3026 646 68.16 635 SUS ]E7 12417 125N]GT II 84'614 
ache 6484 6455 SeDGe SJ6 SUS 7F7 1284 12Sp7 42 11723 
1 -YEAR GUARANTEED TV PICTURE TUBES. These tubes are made only from new parts 
and materials, except for the envelope which Is re -used. Below 1.1.ted prices do not 
101.111, I'Iud .t,hl 5,1,1 iii.)nai 53.110 Ii,nn.lt on tube sixes to 21' amt 21' tune. -ß7.3O. m'p. r,.ftín, te,t when du,l I. r ne,l prepaid. Alutnln ire,l t -S 1.041 extra. l'ICture tubes 
.111 up,,I only to continental USA í and Canada- F.0.0.. Harrison.nN.J. 

nnr4 4.95 IBLrs In.9S 211C1'4 10.03 21311(1 28.95 21WP4 20.95 
21 -P4 0.03 tO11(4 0.05 111.501 15.95 21343(4 23.93 21 XP4 21.05 
1111.4 10.115 17ÁY1'4 15.05 21101'1 10.0.3 21.Aw'1'1 23.93 211114 24.03 

OAI'4 13.95 I791.4 10.03 20111.4 17.93 211:1..1 10.05 21x1'.1 23.03 
I1/1.4 10.03 1701.1 114.03 2131'1 27.113 21F1'4 17.03 24AP4 211.03 
101.4 19.113 17111'4 12.93 21A1.1'4 2_3.03 21701'1 27.05 24CP4 27.05 
110(4 0.03 1701.1 12.05 a l SMISI 22.03 21Y1.4 24.93 241111.1 09.05 

ATTENTION QUANTITY USEREI Big DI.cmlnt,, Are lours .. Call or Write Por Our 
Ilion Tune "Private Label" Special! Attention 9ran,llne Dept. 50:1í. 
Money Cheerlutly Refunded Within Five IS) Days. If nat Completely S edl 
TRU.VAC it I PAYS YOUR POSTAGE --119 rdrrs of R3 or more In ['SA and 'territories. 
Send annroelmane Po.taRe on Canadian and luirelen orders. Any order less than 53 re. 

Colres 
23e handllne charle. .Send 25r: on C.O.D.',. All order. .subject to prior sale. 

otnplyinR with Federal r ulatlon., the rollouln"- statem,nt anneaars In 11 Tru -Var 
ad" rtl.ingt Tubes In tt,!. a,1 may he F. , TORY 1`í't \1 or ro tunes and are Clearly 
marked. 

f4 

TRU -VAC D,PL EW 

Harrison Avenue Box 107 Harrison, N. J. HUmboldt 4-9770 

June, 1962 101 
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i 
BC 442 ANTENNA BOX (ARC 5) 

Contains RF Meter (750 Ma.) Relay. W..13 See Coaxial Relay cony. . 'CQ" 
March 1960. Price 

FILAMENT TRANSFORMERS 
IMP. 

VOLTS AC SEC. v. 

Il" llD 

CURRENT INS. PRICE 
.0A 
5.5 - 1.95 

- y - 5.95 
110 

l 
9.J \ ; l' - _.,a 

110 a 52A 111KV 17.0:. 
5 42A 0KV 14.05 

110 5.5 6.5A 4210' 10.05 
3x 5 14A 8KV 11.95 
1.11 11001 - s 1ö 

STEP DOWN TRANSFORMER 

220 Volt 60 Cycle to 110 Volt $10.95 60 Cycle. 500 Watt Ea. 

AMERTRAN PLATE TRANSFORMER 
MPrimary I05-123 V. AC.. 60 cy. $65.00 a. ,2 2 Wave or use 2 or FULL $ 
WAVE at NVA ea. 2 for $120.00 

SILICON RECTIFIERS 
PIV Current Psi. PIV Current Price 
100 500 Ma S .25 400 2 Amps $1.00 
200 500 Ma .30 100 IS Amps 1.50 
400 500 Ma .90 200 15 Amps 2.75 
750 500 Ma .90 400 15 Amps 3.75 
200 750 Ma .30 50 50 Amps 3.50 
400 750 Ma .50 100 50 Amps .25 
100 2 Amps .35 200 50 Amps 5.00 

200 2 Amps .55 75 240 Amps 4.95 

CHOKE -FULLY CASED 
10 HENRY n 250 Ma .. 

10 HENRY 300 Mil 
4 HENRY 400 Mil 
4 HENRY 900 Mil 

2.75 
3.00 
3.95 
8.95 

BRAND NEW OIL CONDENSERS 
50 MCD 200 VDC .90 2 MFD 210o0 5111- 1.50 

2 MCD Woo y111' .50 MCD 5'111 3.50 
3 MFD 01111 II.). .60 6 MCD 2500 VUC 5.50 
4 MFD Will S'11, .75 2 MCD 4.,.,,1 5'411' 6.25 
S MFD , .80 3 MCD -111140 VIII.' 9.95 
6 MEO .65 4 MFD 

12.95 e MFD 5'11 11I' .95 1 MCD 5000 VUC4.50 
10 MFD inn, S'1,1 1.19 2 MFD ". i, 5I1 8.50 
12 MEO 1 5'la 1.50 .5 MCD 75110 VIM' 2.95 

1 MFD 1 ., VIII' .50 1 MCD 7:..,,1 5 

1 

- 6.95 
2 MCD 1,111,1 VIII. .70 2 MiD 7 

^ 
17.95 

a MCD 111101 y11 14 1' 1.35 2 MFD 1I1414I1" 29.95 
8 MCD I14.,., yin' 1.95 2 MCD 12,51)0 " 34.50 

10 MFD I 010i 5'111 2.50 1 MED 15.000 42.S0 
12 MFD 11,,,11 S'1,1' 2.95 2 MCD 16.11011 ^ 69.50 

I MFD I 0In' .45 1 MED 211.04111 " 59.50 
I MFD 1501 y'111' .75 .5 MFD 25.1010 34.95 

1 MFD 2.5111111"6995 2 MFD l' l'111' 1.10 10 MFD ': ,1 yl'. 1.95 4 MFD 15 S'111' 1.95 30 MED 110 AC 3.25 8 MED I 11 5'111 2.95 SO MCD 330 AC. 4.95 
1 INFO :,M,1 S'111' .95 S MEO ,,,.,I SC. 2.95 

RELAYS 

Coax Relay. SPDT -Coil 24 VDC Ea. $3.95 
WAND LEONARD Heavy duty relay Cell 
220V 

Pole ST. 25PAnna Contacts Ea. 59.95 
6 Volt AC. SPDT 

6 Volt DC. N.S. Relay DPDT 
C 

6 Volt DC. N.S. Relay 3 PST N.O. .65 

II N 
GUARDIAN 

11109 
.Cl, 0211)1.1 

RC. 6I0 
Throw $2.541 

Potteir.fenml 
leld SMSLS 10.000 Ohm. 

Ea 52 25 2 
110 volt AC relay.4PST 60 Cy.. IS amp. $3 95 contacts 

Ái115 cont. o yArmature Tensioon1'SPOT ..CA.5 1.95 

$1.25 
.95 

12 Volt SPDT RSUC Relay 

12 Volt DPDT DC Relay Ea. $1.35 
SIGMA type 22RJC 5.000 ohm 
SPOT. s ll sealed r 
Sealed Relay. SPOT. 6.000 ohm $1.95 coil 
G.E. Relay Control. contains 8000 ohm 51.1 D relay. sel itivity 2 lolls. 10 tor 59.25 e.1. i 

.95 

$2.49 

PANEL METERS 
STANDARD BRANDS 

2" METERS 
100.0.100 Nitro 2.95 
0 -1 M.1 3 SO 
0 -50 Ma 2 95 
0.10 Amps OC ...2.95 
0.40 Volts 2 95 
18.36 Volts DC. ..1.99 

3" METERS 
0.500 V. DC.. ..3.95 

015 Volts AC .. 3.95 
West. Elapsed Time 

Melee I10V -6O Cy. 
0. 99.999.9 Nrs. Used- Guaranteed 

7 95 
4" METERS 

0.150 Amps AC Iw11h 
current trans..) .. 5.95 

100.0.100 UA ....5.95 

MISCELLANEOUS SPECIALS 
365 MMF Variable Condenser Single 

Section Ea. .65 
EIMAC -410 TL. Brand New.... .Ea. 535.00 
1521 VACUUM SWITCH. replacement 
9 Foot R611 with 2 -PL259 attached. ea. 1.25 
1 AMP RF CHOKES ........ ea. .95 
Small 10 MFD. 200 VDC Oli Cap. lia" 

Dia 21¡ "1 for Crbssover network ea. .75 Electrolytic IMallory 400 MFD. 
35OVOC .. ea. 1.50 

Run 6146 Tubes 50% Cooler with heat dissipating 
tune shields. Base and Shield ea. 75C 

All merchandise sold on a 10 day money back guarantee 
Min. Order 13.00-25% with Order- F.O.B. New Tort 

PEAK 
E L E C T R O N I C S C O M P A N Y 
66 W. Broadway, New York 7, N. Y., W0.2.2370 
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rance and checkout of servo and data-transmis- 
sion systems. 

The new unit k designed to reduce the time 
required for troubleshooting and locating defec- 
tive synchron and svnchro transmission within 
a system. and to expedite zero alignment. Models 
301 and 302, for 400 cps and 60 cps applications 
respectively, can function as a transmitter and/ 
or receiver. 

Integral to the tester is a four -foot molded 
cable with five clip -on leads. The tester is ap- 
proximately 211" in diameter. 31/2" long. and 
weighs slightly over one pound. 

NI -FI -AUDIO PRODUCTS 

FM RANGE EXTENDER 

35 
Jerrold Electron ils Corporation is now mar- 

1 keting a new F \I antenna amplifier which is 
said to be capable of doubling the primary re. 
teiltiiln range of F \I tuners and receivers. The 
Model F \IX range extender provides a Inini- 

11111111 of 20 db gain over the entire ENI band and 
eliminate background noiSC and drifting of the 
signal. 

The unit may be installed an where in the 
home between the antenna and ENI amer. It op- 
erates from 717 -yole 60.cscic a.c. 

36 

MULTIPLEX ADAPTER KIT 
Lafayette Radin Electronics Corp. is now 
ollcring a low- priced F \I multiplex adapter 

kit which is designed to operate with any of the 
fì tin's recent tuners or any quality wide -band FM 
or F \I -A \I tuner with or Wr i t hout multiplex jacks. 

Coils are pre- aligned and only ntinimunl ad- 
justments are required. The KT -220 is self - 
powered and may be remotely connected to the 
tuner. Complete assembly instructions come with 
the kit. 

31 

NEW TURNTABLE DESIGN 
Rek -O -Rut Co., Inc. has introduced its 
Rondinc 2. which features a unique turn- 

table design involving an integrated turntable 
with motorized. independent tonearm. 

'l'hc new unit is only 141/2" x 141/6 ". The turn- 
table is built to aircraft tolerances and features 
a heavy. cast turntable platter. custom -built hy- 
steresis synchronous motor. belt -drive system, and 
heavy steel deck plate. 

The motor -driven tonearm is factory installed 
and features the firm's exclusive operating designs 
such as "\ficropoint" and "Omni -Balance." The 
tonearm tracks at I grain or less and is machined 
to precise tolerances. The "Auto- Poise" allows 
the tonearm mechanism to operate independent 
of the turntable motor. A heavvduty calm is 

driven by an independent synchronous motor to 
program the sequence of events which take place 
when the arm is in motion. 

MULTIPLEX STEREO MODULATOR 
American Laboratories is now offering its 
newly developed Model F \IR -101 FM multi- 

plex stereo modulator which generates an output 
signal composite audio and stereo suhchannel in 
accordance with the FCC rules. 

The modulator features time -division multi. 
plexing in the double- sideband suppressed- carrier 
modulator. Other features include front -panel 
control of main. subcarrier, and pilot channels. 
and selector switches for rapid scope checking of 
waveforms. 

STEREO REMOTE CONTROL 
Stereoso nit-s. Inc. is now nffcri ng a universal 

JO remote control unit which is designed to 
operate any component or console system over 
distances of up to SOO feet. Models R\1.2 and 
R \I -3 permit continuous control of both volume 
and tuning as well as "on -off" operation. It can 
be connected either electronically or mechanically 
(by means of an accessoy shaft cable). Any finn- 
ber of remote switch control centers may he used 
with a single slave motor chassis. No audio sig- 
nals pass through long cables and no distortion. 
noise. or loss of frequency response is introduced. 

AUDIO GENERATOR 

40 
Lafayette Radio Electronics Corporation has 
int ralttced a low -cost. factoror- wirer) sine. 

square wave generator as its Nf niel '1 E -22. 
Combining two instruments in one, the gen- 

erator provides suitable square -wave tests of au- 
dio amplifiers, TV audio circuit tests, checking 
out of frequency response, etc. Response is 20 to 
20.000 cps ± 1.5 db in four bands; usable square- 
wave response is 20.25.000 cps. The large etched 
circular dial is vernier tuned. 

The instrument is housed in a steel case with 
leather carrying handle. It measures 7" x 101/2" 
x 51 ". 

41 

SOUND -PRESSURE MEASUREMENT 
\)asst Division of Cohu Electronics, Inc. is 
now offering a I irtable sound -pressure meas- 

urement system, the CÁ-1040. 
The new instrument can be ha nd.ca rried to 

any I1 Hatiun fur - plate and convenient sound- 

pre-mire analysis. To attain its frequency range 
extending to 100 kc. and beyond and 100-db dy. 
nanric range, topping at 200 db, the GA -1090 
uses the firm's Model M -213 ADP crystal micro- 
phone. A high. impedance cathode- follower pre - 
amp, a 60 -db amplifier -power supply, and a 

sensitive direct -reading a.c. vacuum -tube volt- 
meter comprise the balance of the system. 

42 

CB- NAM -COMMUNICATIONS 

TRANSISTORIZED GRID- DIPPER 
PEL Electronics is now offering a completely 
transistorized grid -dip meter for applications 

in circuit alignnent. measuring resonant fre- 
quencies, checking antenna resonance. locating 
parasitics, etc. 

FLECTRONICS WORLD 
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The small size, 14 -ounce unit and internal battery permit one -hand 
operation in tight corners. Plug -in coils feature epoxy coating with banana 
plugs for dependability. The dial scale is easily matched to the coil by 
letter coding. 

CB BASE STATION 

4 3 
Miratel Electronic, Inc. is now marketing a deluxe CB base and mo- 
bile unit as the CR117. The receiver circuit is a superhet with live 

crystal -controlled channels. 'there is a.v.c. on all r.f. and i.f. stages. 1 lie 
transmitter also has five 
crystal -controlled chan- 
nels, a modulation me- 
ter, plus 12A'í7 speech 
amplifier with micro- 
phone jack on front 
panel. 

A data sheet on this 
new unit is available on 
request.lt contains com- 
plete specifications anti 
details on nperat ion. 

TRANSISTORIZED DEPTH FINDER 

44 
DIED Electronics, Inc. is now offering a new transistor iced depth and 
fish finder which features a number of design refinements. Measuring 

only 5 "x 5 "x 6" over -all and weighing less than 5 pounds, the unit is suit- 
able for use on small as well as Large Boats. 

The edge-lighted dial is calibrated to 100 feet with an exclusive "ex- 
pand" control permitting depth measures in the 100 to 200 foot and 200 
to 300 foot range. The Model 20 will operate on an external power source 
and accept any power input from 6 to 14.4 volts. 

NEW HAM TRANSMITTER 

of only 48'5" high x 9541" wide, and 91/2' 
plied by the company on request. 

46 

5 
Globe Division of 
GC- Textron Elec. 

ionic is now offering 
the Model HG -303 ama- 
teur radio transmitter 
which will operate on a 

nominal input power of 
75 watts and covers the 
bands from 80 through 
10 meters. 

Modulator construc- 
tion permits housing 
the unit in a total space 

let p. Circuit details will he sup. 

CB TRANSCEIVER 
Eico Electronic Instrument Co. Inc. is now offering a new and im- 
proved version of its #770 series of CB transceivers. The neN units arc 

now supplied with a retractable coiled cord and push -to -talk ceramic -ele- 
ment microphone. 

'l'he series provides the maximum authorized input of 5 watts on any 
four of 23 FCC- approved, crystal -controlled CB channels. The entire trans. 
mitter oscillator circuit and r.f. final is prenmunted, prewired. and scaled 
at the factory. complying with FCC regulations. 

41 

MARINE RADIOTELEPHONE 
Heath Company has just introduced a new 511 -watt moine radiotele- 
phone in kit form. The circuit features a 50 -watt long -range trans- 

mitter, five crystal.contiolk -d Ilammil ;nul Itrritr l ma l', an Sti.onistur 
receiver, plus built -in 
heavy -duty vibrato) 
power supply. 

The unit also covet, 
the standard broadcast 
and 2 -3 mc. marini 
hands. It will also clou 
bic as an 8 -watt deck 
hailer or p.a. antplifiet. 

The kit contes with 
complete instructions 
for installation. 

NOISE SUPPRESSOR KIT 
4o Raytheon Company is now nun Luting a "do -it- yourself" noise sup - 
o pressor kit for use with any brand CB transceiver. For ordinary engine 

noise, the standard kit provides generator and spark coil capacitors and 
distributor and spark -plug suppressors along with the necessary mounting 
hardware and complete instructions. 

49 

NOISE ELIMINATOR L SQUELCH 
Lafayette Radio Electronics Corp. ha, added the Model HE -55 
"Squelcher" to its line of equipment for the radio amateur. 

"Ube instrument serves as a noise eliminator and squelch and is designed 
to improve the reception and reliability of all superhet transceiv- 

(Continued on page 106) 

only I)ON BOSCO 
makes the STETHOTRACER, 

tie vest -pocket signal tracer that amplifies 
1,000 times and locates defective circuits fast! 
Detects and demodulates any low level micro- 

- - watt audio or modulated radio frequency signal. 

à 4]II 

N r ksno:118191h_ 

its ACCESSORIES, 
including the new, precision -built microwave 
de nodulator, magnetic tape head (monaural), 
vit ration pickup, miniature microphone, input 
ad inter, output adapter, and telephone pickup. 

and the MOSQUITO! 
The signal generator to' every trouble- shooting application. Pocket- 
size, cordless instrument generates and injects a rich signal 
covering the audio, If and RF spectrums. Eliminates need for 
expensive generators. 

World's Foremost 
Producer of 
Precision -Built, 
Pocket-Size 

Test Equipment. 

See your local distributor, or write to 

Don Bosco 
ELECTRONICS INC. 
Littell Road Hanover, N. I. nicker 7.5575 

A Subsidiary of Howell Electric Motors Company 

Superior's New Model 820 

TUBE TESTER 
TESTS ALL MODERN TUBES 

INCLUDING THE NEW 

NOVARS 
NUVISTORS 
10 PINS 
12 PIN 

COMPACTRONS 
Employs new improved emission circuit. 
Tests over 850 tube types. 
Tests OZ4 and other gas filled tubes. 
Employs new 4" meter .vith sealed air -damping 
chamber resulting in accurate vibrationless readings. 
Use of 26 sockets permits testing all popular tube types. 
Dual Scale meter permits testing of low current tubes. 
7 and 9 pin straighteners: mounted on panel. 
All sections of multi -element tubes tested simultaneously. 
Ultra- sensitive leakage test circuit will indicate 
leakage up to 5 megohm5. 

Model 170 comes complete with tub, charts and instructions; $3850 housed in handsome, portable, Saddle-Stitched Tenon case. Only 

SHIPPED OH APPROVAL 
NO MONEY WITH ORDER -NO C O. D. 

Try It for 15 days before you 
buy. If completely fatlsned 
then send 115.00 and coy 
balance at rate of $5.00 per 
month until total price of 
$31.50 (plus postage) is paid - No Interest or Finance 
Charges Added, If not com- 
pletely satisfied, return to 
us. no explanation necessary. 

14_l'T. D -:I32 I., Iork :11, N.Y. 
Please nub Model MO. If satisfactory. I will pay 
on terms specified. Otherwise I will return tester. 

Name 

Address 

city Zone_.State 
All mites net. F.O.H., N.Y.C. 

June, 1962 103 
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ARC -3 
RECEIVER! 

Used 
Tube s 

tE . . 1518951 
Complete 

Like NEW 526.50 

CrystalControlled 17 -tub e° fr Superset. tunes l from 
100 to 156 MC.. AM., On any S Orr. selected 
nanneN. 28.volt OC power Input. Tubes: 1.9002. 

6 -8AK5. 1.1129N7, 3.12507. 1 -9001. 1.12H6. 
2.125N7. 1.129L7. 1 -í2A6. 

ARC -3 TRANSMITTER 
Companion unit for above. Hunes lao to 1:,,. 

any 8 pre.seiected channels. 9 tubes, eu, 
Ì1Iled. provide. tune and voice modulo, r 

C Power input. Complete with ll 1O 
l' unes: 3.OVO. 2.832A. 1.12587. 1.0.15. 5 5 
2.6L6. Exc. Used Only 
Like new Condition . . . ... .$26.50 
AID .3 ls11 RUTrIIN CO.TR.r. B. $5.95 

R77 /ARC -3 RECEIVER POWER SUPPLY 
operates from I III V I 0 yole Al'. OUTPUT: 273 V 
DC W 150 Ma.. and 12.1{ V AC 42 4 Amos. C0In. 
plate power supply includes transformer. choke. 

.'itch, pilot lig,n. line ¡ .V:I :T Tube. 
.ya. 

KIT ..$15,00 ,í3_52'F: KIT ii I.I 
...519.95 ..-I. Ready to 

// BC603 FM RECEIVER 
(, I20 TO 21.9 MC. $2150 

BRAND NEW .... . $22.50 4 ((( it ii.,nnel. pushbutton c 1 

ionise. complete Ill ,...1k, J. . 
mil en toben: to with, 1UJS, 2.1_, 
' .4116. I- I W O. 2.65 LT . 

I:NTl!. SI.. 0F Irr TellES Fol1 Al, 
brand new In Original box,. 53 

FT -237 MOUNTING BASE for BC603 Rear $5.95 oll BC' -004 \Initter. Brand New i 

Exc. USED 

xor 24V for Alwve- Ec U 3. Brand New 55.50 
B C -693 FM Receiver, 27 to 38.9 Mc. 
Complete with all tube.. EXC. Used $33.33 
4- Seeden Antenna for 13C -603. 653 Receivers. , 

with mounting I. . BRAND NEW 54_' 
BC804 TRA NSMITTlR- Cnmpanhn It for R, 
I10er a \\'i l li all tubes. BRANI) N° IV S7 
4- section Antenna for BC -604, 684 Transmit,, 

;In mourning base. BRAS, NI .SS St. 
'We carry`ta complete line of spare parts for :me, 

SPECIAL! BC -603 FM RECEIVER 
CONVERTED FOR FRED. RANGE 35 to 50 Mt. 
BRAND NEW! Checked out, perfect working con- 
dition. ready for operation. Conti 0 r Push- 
button tuning in 35 to 50 Mc. range. 834.50 SPECIAL 

.,c DOvviR SUPPLY FOR 80603. 683 

IVAC \O 2 Amp. 
'Iv Technical Manual 

510' 25 
for BC.603. 

53.15 

r SCR -274 COMMAND EQUIPMENT 
TypeC0lsD Description 

WITH TUBES 
Used NEW 

RC -43:1 Receiver 190 -550 KC $12.95 514.95 1 t .434 Receiver 3.6 Mc 10.45 12.45 
111 -455 Receiver li-if Mc - - - - 11.50 13.95 
i.5 to :1 Mc. Receiver Brand New 

- 

517.95 
110 Volt AC Power Supply Kit, for all 374 -N Imo 
ARC-5 Receivers. Complete with metal 

$7.95 FacInuctions 
tory wired. tested. ready' to opera...... 511.50 

SPLINED TUNING KNOB for ARC -5 
RECEIVERS. Fits BC -453, BC -34 an 490 others. Only 

2.1 to 3 Mc. Transmitter, Brand New 512.95 
S C-457 TRANSMITTER-4.5.3 complete 59.7$ all tbee B AND NEW 
BC45e TRANSMITTER-5.3 to 7 Me. Complete with 
:.n tw,e. and crystal. ;10.7$ Ilila \n NF:U' ...... .. ..... Ti. TRANSMITTER a/a"m.c. c plate WIth t9 95 
'II tunes amt. trytI. Exc. Used 
RC.ar,ii Modulator USED 3.45 NEW 5.95 
M07 Modulator. 1.111.' N........ ..59.95 

A_L ACCESSORIES AVAILABLE FOR ABOVE 

MOBILE- MARINE DYNAMOTOR 
Model DM35 

DCcat 
13V DC. Output: 625 V 

0 225 Ma. for paus -te- 
talk intermittent r . 

Shpg. wt. 14 lbs. 
BRAND NEW UZI 

OTHER DYNAMOTOR VALUES: ElcelleBi BRAND 
Type Input Output Used NEW 
OM -32A 25V 1.1A 250V .05A 2.45 4.-15 

DM -33A 28V SA 575V .16A 
28V 7A 540V .25A 1.95 3.7 -. 

0M -340 12V 2* 220V .080* 4.15 5.50 
DM -53A 28V 1.4A 220V .080A 3.75 5.45 
DM.64A 12V 5.1A 275V .150A 7.9'. 
PE -73C 28V 20A 1000V .350A 8.95 14.9 5 

PE -86 28V 1.24A 250V .050A 2.75 3 115 

D M 2A DYNAMOTOR. 

MICROPHONES EXC. BRAND 
I .1 ,.m, I Description USED NEW I 

T. í 7 . Carbon Hand Milo. I RS -39.. N:IVy Type Carbon Hand Mike 3.95... 5.75 I 
HEADPHONES Excellent BRANO I I Model oescriptlon Used NEW 

1 
S -23.. High Impedance $2.19.. 54.49 N115.33.. 

Low Impedance 2.69,. 4.59 I 
HÌ iO Hornl imp. "2 ̀mufti.... ... 3.75. . 7 I 
TELEPNONICS -duet ohm 1á,w Impedance BEAD - 

ÓAICdNP 53 I C307ors.with 152 plug and 820 Jack .J 
Earphone Cushions for above -pair .50 

IaM =N M M .. M O M M EE =MEMO 
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ATTENTION: IMPORTERS -EXPORTERS 

of ELECTRONIC EQUIPMENT 
We export 
Parts. 

and 
Electronic Tubes at t' LOWEST 

Cprlvailing i prevailing 
directly i prices. 

our 
All 

own warehouses 
rue and shipping 

to 
made ou 

sub- 
stantial 

i 
from our own w in NYC. to Iin you sun- i partial savings In handling Costs! YOUr inquiries In- 
vited. 

k 

AN /ART -13 I00 -WATT XMTR 
11 CHANNELS 
200.1500 Kc 

2 to 18.1 Mc i ̀ e . 4 
$50 69 YSea 

.. 6. . c F a 
cars, - "- I+' -- -E9se plate with Tubes ` _ 

I ar s Collins i utotune Ancratt I no311W. 
Quick change to 

I ,`I al tuning. . 'pe 'h lomplt n ', 

carbon mike. Iligl ly ndc. 
h'F'll 

magnetic 
Built in Nt,l controlled 

1'i,í I,1 ...In Iate P1:I In 1 ml , 

" \ Real "HOT.' buy at our tow 'price! ,ru, . ,o -h 
to 

I Arm. 
AN ART -13 XMTR as above. Like New ..$69.50 
0 -16 Low Fret. Ose. Coil for ART -13 7.05 
24V Dynamotor for ART -13 11.15 

39.50 Same as above less meter. 
. We Carry a complete line Of pare parts 'ter above. 

IAPR -1 Naiv V II FI: IIF radar .ca tell Receiver, MI Mr 
to 1130 31,- in 2 naml-. BRAND NEW .......579.50 
TUNING UNITS lu' ;lb,,e: TN!. TN2, T\:1. BRAND 
NEW. 539.50 

111 aim 4 1+ < ER l 3h 
lh, 

N 579.50 
1 17. 1 339.50 

I - .5149.50 

SCR -522 2 -METER RIG! 
TerrlfsC buy! VHF Transmitter- receiver. 100.156 Mc. 

4 channels. xtal- controlled. Amplitude modulated 
voice. Theyre going fast! Excellent condition. 

CR 22 rack 
Transmitter-Receiver. Complete with all 18 

t ease 
COMBINATION. Exc. Used 

Sff rs9r5Q 
New 5,19.50 

i 

FAMOUS BC -645 TRANSCEIVER 
15 Tubes 435 to 500 MC , 

m be modified for 2 -wa' ` ; L1F1 
ndnnication, ice or ,=_rte , o ham hand +2U- 15o . 

citizens radio 460.470 A 7e 
axed and mobile 450. 

UM television expert- 
mental 

Ctubi.5 alone me. 77 

74 
than sale Price!l:' 4 more 

7F7. 4 -7H7. 2 -7E6. '- BRA D .F6. 2 -055 and 1-WE. EW 
N 

4 covers 400 , 

N 
o ., ar4 n w HC -845 9',n tulles. le.n power 

nrY carton. 
25 tbs. SPECIAL!.. 519.50 

PE 101C 12 9 IV onoit ...... 57.95 
UHF 

' 

.. ASsembly. 2 45 
ConComplete Set of 10 Ploys 5.50 trol Box 25 

SPECIAL "PACKAGE" OFFER: 
,r IIC -1.1 . 

s, .;; ". aim 
5 Whil,. 29,50 

- 

-1.1 

I 

p 6 { 
`ó e O 

,, 
rtIIL 'o 

n 
s' 

_ . 

TS -100AP 'SCOPE 
EXC. USED (worth $750 
OUR LOW PRICE S3950 
Brand New $69.50 .7 
4'r n 

Clrr,r..ir . . I. . 

ca -I.-il car. ISelf -con' 
:J rase 8' x i'_ 

For 110 V 
Excellent , 

all Incl Iehn: ill 
ul C.R. Tube. 

AN /ARN -6 RADIO COMPASS EQUIPMP:7 
Illgl,l . e direction I:,, ' 

Fre i,I. - r "Ee ,t hat,) 519.50 LIKE NEW 

LIMITED QUANTITY SPECIALS! 
BC-31:` moBILE RECEIVER , , 

IR 
. - 4,, ,,,.... , 

579.50 
`,.15 eC -314 RECEIVER l'1 0 K r Il,l riming. 

I.1,:1u h for 14 Di' .,, gluon. I.1kn "\ee, -" .569.50 
BC -342 RECEIVER 1.51 to 18 3íe. AC only. Excellent 
..,.,I $79.50 

BC -348 SUPERHET RECEIVER 21111 to 500 Kr and 1.:, 
'.3 Itilii Mc. 

V 
ice.l Tone. ÇW. Setf.contnme,së$ao 

motor 
ARW26 RADIO REMOTE CONTROL RECEIVER ', t1 

7 tic frail. Battery operated. 1.`s. ñ:it ' 
,,'ludo. tubes: 00U:. 000:1. t.:1Q Is. Brand \v 59.95 

t1 AN APT.5 AIRBORNE RADAR SET. with tubes41.111e 

I TG-34A RSVERL, r' Ilse,l. Ilk, e w ... $24.50 I 

IComplete 1 1 IS cede practice` tapes, New- P.U.R. 

SCHEMATIC DIAGRAMS . 65c 
Please Include 25oe DeposIt with order- Salant. C.O.D.. 
or fleinittame in Full. SOc Handl,nQ Charges on all order. 
under SS 00 All shipments 

ct its 
F.O.S. Our r Wareh ouse. N.Y 

G & G RADIO SUPPLY CO. 
TcL piton.- 7 -4605 

77 Leonard St. 
New York 13, N. Y. 

LORAN APN -4 
FINE QUALITY ei,,,, 

NAVIGATIONAL EQUIPMENT ,-r. merde 
Determine exact 

and 
position of your boat r 

Inane. Indicator d e ei'er complete with all tubes 
I I rre.tal. 

t49.50 
17.1311 

APN. 
complete 

and RECEIVER 
APN4, complete with tubes. axe. used 

ReeelverIntliCatOr as above. BRAND NESS $88.50 
INVERTER POWER SUPPLY for Loran. Made by y;,. -Pioneer Div. INPUT: 24 V DC 8 75 A. OUT, - 
115 V AC d 111.5 Amps. ROO cycles. Complete e sting plugs BRAND NEW 549.5o 
12 -Volt Inverter Power Supply. 1-Ike New. P.l'.It. 
Shock Mount for above... .... .. ... 52.95 
We Carry a Compiere une O8 spare parts ab for ove. 

LORAN APN /4- 
OSCILLOSCOPE 

Easily converted for use on 11::,,r'..-; <e. radio service bench. -TV _t.- . 

LIKE NEW! Less tubes. but 1: 4 
including 5" Scope, $íq.50 ' type SCPI only 

LORAN R -65 /APN -9 RECEIVER 
& INDICATOR 

I .e m ships d nlr dm Deter. 

ño.n 
l On ne ra Aa signal. 

fromsk own lixtr Accurate te 
r r:, r crystal 

te.m). C 
tr, rice .... ;79.50 v.., n. s I200í Our 

visor. 
... . 

tubes. .1 :nul \'IsOr, put with 391 
529.30 

INVERTER POWER SUPPLY. INPUT: 24 V DC. OUT- 
PUT: 115 V AC. 800 cy. BRAND NEW $49.50 
12 -Volt Inverter Power Supply, I.Iko New P.U.R. 
Shock Mount for above. . . . . $ 2 . 9 5 ..$2.95 
Circuit diagram and connecting plugs i Aile. 

We carry complete I of spare Pa N for above. 

BC-433 RADIO COMPASS RECEIVER 
200 to 1750 Re in 3 bands, 28 V DC 
power supply required. Complete with $21.50 15 tubes. BRAND NEW 

ASB -5 'SCOPE INDICATOR 
BRAND NEW, includ-_ 
ing all ubes. tegethm with SBPI Se 

in Navy 
belly r 

R 
RADAR 

Aipment. Lt 
E equipment. a 
Easily lv ratio for 
AC 
VALUE VALUE 5250.001 xn ó. 
OUR LOW ', 15 95 - - PRICE... s 

BENDIX DIRECTION FINDERS 
Forcommercial navigation on boats. 

1._6\- 130.:,23 K, 323.005 Er: 3.4.7 M`'. C 19.50 Complete with tubes. Ils'namn tor, J 
BRAND - 

Receiver 
... ... ... ...... 

a Nili, 
with 

150- 9 

11,_x1' C30.Ì51 
U "Kc Continuous 

n20í t' ee V tus and 
BRAND NEW 

17.90 
51, 

1p' It.catabl as ohi 
for 

Move NEW .... 37.95 
wl.'_nl . Rotatable I for alonwa .95 

' \r. Il,. 2.95 

APN -1 FM TRANSMITTER- RECEIVER 
420 to 460 Mc A, raft Radio altimeter equipment. 
Tubes: 4.955, 3- 12527. 4- 123117, 2.12146. 1 

tVRI50: Complete with tubes, brand new L J 11 

APN -1 exc. Used S6 95 

v during landings, II e" tube peri,. 
_x5117. 125117. 2- 12SN7, 7.0.1.15, Cr. 
on 0 channels. Like new. 512... 

BC -906 FREQ. METER -SPECIAL 
Cavity type 143 to 235 Mc. 
Complete with antenna. Manual la 
:nid original calibration ohnrts ell 

i ne lulled. NEW. 
OUR 

É 
OW $11.88 

BC -221 FREQUENCY METER 
SPECIAL qipilorial ewe- 

i arrd 
iuped 

with ign cal- 
teration charts. and ranges from 

125 
in 

20.000 with crystal Cheek 
ln all ranges Excel. Used with 

original Book, crystal, and 

r1 
.. 

LIKEON 
all tables -LIKE NEW! 

$72.50 Modulated ....589.50 UnnwJUlateJ ...S7á2. 

R -625 M N DETECTOR 
Complete po'ta1,L, original 521.50 
03,41/17. , ,r , Al .,. . 

TS- 16,APN TEST SET 
For aligning and e .Icon of 
radio altimeters. 11:0'1 ibe used tu 

: geck ralihratlon f count eta- 
'3.Ìtand m dut afar sweep /ten. 
bndwidth of trans mutter. 

\u,llo .0srlliator range: 340 to 
7250 cedes. 13'14 V.DC Input. 

With r rum. r n- cables. 
.. h , `, BRAND NEW 

L% 'Q^ 
O 

e '` 
$14.50 

2 VOLT BATTERY "PACKAGE" 
I -2V 1 Amy. tir. W111:ß d Storage 

Battery,. 5ludel L2u -2. 8" x 4 
hlgS.. nous 83.79 

1-2V. 7 lirons Synchronous Plug -In - -1 

1 -Quart t "Bottle Electrolyte 
..... 

1 49 1. r 2 
llel 

ALL BRAND NEWI S5.45 . Comn.n aeion Price ... 

f 

WILLARD 6-VOLT MIDGET 

I 

TERY STORAGE AGE BATTERY 
:t Amp. Hour. BRANO NEW. 399 x 1. 
13,10" z 2alf.. Uecs Standard e:leciro. MI, 52.95 
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ELECTRONICS MARKET PLACE 
RATE: 60C per word. Minimum 10 words. July issue 

ELECTRONICS 
ENGINEERING 

AND INSTRUCTION 
USED Correspondence Courses and Books sold and 
rented. Money back guarantee. Catalog Free. (Courses 
Bought.) Lee Mountain, Pisgah. Alabama. 

ELECTRONICS! Associate degree -29 months. Techni- 
cians, field engineers, specialists in communications, 
missiles, computers, radar, automation. Start February, 
September. Valparaiso Technical Institute, Dept. N, 
Valparaiso. Indiana. 

BACCALAUREATE Degree Correspondence Course Direc- 
tory: $2.00. College Research, North Highlands 15, 
Calif. 

NEW Trade? Electronic, Mechanical Drafting pays $150 
week. Send $2 first lesson, complete home study 
course $25. Prior, Inc., 23 -09 169 St., Whitestone 57, 
New York. 

"BIG profits and satisfied customers are assured by 
the professional approach to high fidelity installations. 
A card or letter brings full story. No obligation. Wil- 
liam N. Greer Associates, Imparcial Building, San Juan, 
Puerto Rico." 

WANT A Job? Learn Electronic Assembly in 3 weeks! 
Tool kit, Materials and Instructions Furnished. $129.95 
California School of Electronic Assembly, 1311 S. 
Shamrock, Monrovia, California. 

FOR SALE 
TV Tuners- Rebuilt or Exchanged $9.95 complete - 
all types -fast, guaranteed service. Send tuner with 
all parts to: L. A. Tuner Exchange, 4611 West Jeffer. 
son Blvd., Los Angeles 16. California. 
TUBES -TV, Radio, Transmitting And Industrial Types 
At Sensibly Low Prices. New, Guaranteed, 1st Qual 
ity. Top Name Brands Only. Write For Free Catalog 
or Call WAlker 5-7000, Barry Electronics Corp, 512 
Broadway. New York 12N, N. Y. 

DIAGRAMS for repairing radios $1.00. Television $2.00. 
Give make, model. Diagram Service, Box 672.E, Hart- 
ford 1, Conn. 

GOVERNMENT Surplus Receivers, Transmitters, Snoop. 
erscopes, Parabolic Reflectors, Picture Catalog 100. 
Meshna, Malden 48, Mass. 

PROFESSIONAL Electronic Projects -- Organs, Timers, 
Computers, Industrial, etc. -$1 up. Catalog Free. 
Parks, Box 1665, Lake City, Seattle 55, Wash. 

BEFORE You Buy Receiving Tubes or Hi.Fi Components 
send now for your giant Free Zalytron current catalog 
featuring nationally known Zalytron First Quality TV- 
Radio Tubes, Hi -Fi Stereo Systems, Kits. Parts. etc. 
All priced to Save You Plenty -Why Pay More? Zalytron 
Tube Corp., 220 W. 42nd St., NYC. 

PRECISION Resistors, carbon -deposit. Guaranteed 1% 
accuracy. Millions in stock. I .watt, 8C. 1 -watt. 12e. 
2 -watt, 15C. Leading manufacturer. Rock Distributing 
Co., 902 Corwin Rd.. Rochester 10, N.Y. 

SAVE dollars on radio, TV- tubes, parts at less than 
manufacturer's cost. 100% guaranteed! No rebrands, 
pulls. Request Bargain Bulletin. United Radio, 1000 -W, 
Newark, N.J. 

ELECTRONIC IGNITION, Transistorized improved per- 
formance, saves gas, tuneups. Coils, Kits Conversions 
Literature. Palmer Electronics, Carlisle, Massachusetts. 

INVESTIGATORS, write for free brochure on latest sub- 
miniature electronic listening devices. Dept. 6B, 11500 
NW 7th Ave., Miami 50, Fla. 

HIFI Amplifiers, tuners. speakers, radios, telescopes, 
microscopes, cameras. Free Catalog. GM Photoelec- 
tronics, 623 Gay, Knoxville 2, Tennessee. 

"FREE- R.C.A., G.E. etc. tubes catalog. Discount to 
75% from list. Picture tubes at 75C inch up. Parts, 
parts kits at 1 /10 original cost. Needles, tube testers, 
silicons, seleniums 7" TV bench test tube- $6.99- 
and more." Arcturus Electronics Corp., E.W. 502-22nd 
Street, Nion City, New Jersey. 

SIGNAL Generator- Measurements Model 84 -300 
1000 M.C. Engineering, Research purposes $500.00 
others. O'Keefe Surplus Aircraft, Box 284, Stanhope, 
New Jersey. 

TRANSFIRE TRANSISTOR Electronics ignition. Save gas, 
tune -ups. Improved starting, high and low.speed per- 
formance. Parts. Complete Kits, Conversions, from 
$34.95. Palmer Electronics, 2W, Carlisle, Massachu- 
setts. 

June, 1962 

closes May 3rd. Send order and remittance to ELE 

TV -Radio Service Dealers. No investment -We furnish 
you complete consignment stock Raytheon tubes. 
Regular dealer discount plus premiums, free caddy, 
advertising. Write for information OMEGA Electronics, 
Dept..E, 397 7th Ave , Brooklyn 15, N.Y. 
BUILD amazing sensitive transistorized treasure 
finder. Available partially wired. Inexpensive. Simple 
illustrated plans, details. $2. Deekits, Box 7263 -D, 
Houston 8, Texas. 

00 secret investigative work with supersensitive, di- 
rectional microphone. Detects a whisper at great 
distances. Easily constructed for $7. Step by step 
plans $2. Dee Company, Box 7263 -D, Houston 8. Texas. 
CONVERT any television to sensitive, big -screen oscil- 
loscope. Only minor changes required. Plans $2. Relco, 
Box 10563, Houston 18, Texas. 
SEXTANTS aircraft fairchild jaguar watch powered 
shoots stars astronauts $37.50 VHF -FM transceiver 
144-174MC including mike speaker, control, antenna 
$150. Other surplus aircraft parts applicable to marine 
write O'Keefe Surplus Aircraft Box 284, Stanhope. N.J. 

GARAGE Door Operator Kits- Edwards famous KR -50 
kit. Easily assembled and installed. Available with or 
without remote car control. Thousands sold. Priced 
from $59.95. Write for literature. Edward T. Fink Co., 
Inc., 284 Nepperhan Ave., Yonkers, N.Y. Dept. EW. 

WANTED 
QUICKSILVER, Platinum, Silver, Gold. Ores Analyzed. 
Free Circular. Mercury Terminal, Norwood, Massa- 
chusetts. 
CASH Paid! Sell your surplus electronic tubes. Want 
unused, Clean radio and TV receiving, transmitting 
special purpose, Magnetrons, Klystrons, broadcast 
types. Want military and commercial lab test equip- 
ment such as G.R.H.P., AN UPM prefix. Also want 
commercial Ham Receivers and Transmitters. For a 
Fair Deal write: Barry Electronics Corp., 512 Broad- 
way, New York 12, N. Y. (Walker 5. 7000). 

TRIGGER- -W9IVJ We Buy Shortwave Equipment For 
Cash. 7361 W. North, River Forest, Ill. Phone PR 
1 -8616. Chicago TU- 9.6429. 
CASH or Ham Gear: For all types Military Surplus PRc- 
GRc, UPM and teletype. Philmar Electronics, Morrison - 
ville, New York. 
TUBES, diodes, transistors, any quantity, all types; 
also, military, commercial lab -grade test equipment, 
components, PRC, GRD equipment, aircraft equipment 
by Collins. Top prices. Write details, Bob Sanett, 
W6REX, V & H Radio & Electronics, 2053 Venice Blvd., 
Los Angeles 6, California. 

TAPE AND RECORDERS 
TAPE Recorders, HI -FI Components. Sleep Learning 
Equipment, Tapes. Unusual Values. Free Catalog. Dress - 
ner, 1523 EW Jericho Turnpike, New Hyde Park, N.Y. 

RENT Stereo Tapes -over 2,500 Different -all major 
labels -free catalog. StereoParti, 811G, Centinela 
Ave., Inglewood 3. California. 
DON'T Buy H! -FI components, kits, tape, tape record. 
ers until you get our low. low return mail quotes. "We 
Guarantee Not To Be Undersold." Wholesale catalog 
free. Easy time payment plan, 10% down -up to 24 
mos. to pay. Hi- Fidelity Center, 220NC E. 23 St., New 
York 10. N. Y. 

SELF. Hypnosis. New concept teaches you quickly by 
tape or LP- record. Free literature. McKinley Publishers, 
Dept. 16, Box 3038. San Bernardino, California. 
4 /TR Stereo Tapes -bought, sold, rented, traded! Free 
Catalog /bargain closeouts. (Columbia) 9651 Foxbury, 
Rivera, California. 
SAVE 30% Stereo music on tape. Free bargain catalog/ 
blank tape /recorders /norelco speakers. Saxitone, 1776 
Columbia Road, Washington, D.C. 

HIGH -FIDELITY 
PROMPT Delivery. We Will Not Be Undersold, Ampli- 
fiers, Tape Recorders, Tuners, Etc. No Catalogs, Air 
Mail Quotes. Compare. L. M. Brown Sales Corp., Dept. 
W. 239 E. 24 St., N. Y. 10, N. Y. 

DISGUSTED with "HI" HI -Fi Prices? Unusual Dis 
counts On Your High Fidelity Requirements. Write. 
Key Electronics, 120 Liberty St., New York 6, N. Y. 
Cloverdale 8.4288. 
RECORDERS, Components! Free wholesale catalogue! 
Carston, 125R, East 88, N.Y.C. 28. 

CTRONICS WORLD, One Park Ave., N. Y. C. 16, N. Y. 

PRICES? The Best! Factory. sealed Hi -Fi Components' 
Yes! Send for free catalog. Audion, 1038R Northern 
Blvd., Roslyn, N.Y. 

GOVERNMENT 
SURPLUS 

JEEPS $2 ?8, Airplanes $159, Boats $1.88, generators 
$2.68, typewriters $8.79, are typical government sur- 
plus sale prices. Buy 10,00' items wholesale, direct. 
Full deta;s, 627 locations, procedure, only $1.00. Sur- 
plus, Box 789 -C97, York, Penna. 

PATENTS 

PATENT Searches, $6.00. For free Invention Record, 
and "Information Inventor's Need, Write: Mis; Hey- 
ward, 1029 Vermont Avenue, N W., Washington 5, D.C. 

SONGWRITERS. with publisher contacts, want song 
ideas. Share royalties. No fees. Send poems: Song- 
writers' Associates. 1650 Broadway, N.Y. 19 -V. 

SHOPPING GUIDE 
CLASSIFIED 

A HANDY GUIDE TO PRODUCTS. NOT NECESSARILY 
ELECTRONIC. BUT OF WIDE GENERAL INTEREST. 

PHOTOGRAPHY -FILM, 
EQUIPMENT, SERVICES 

SCIENCE Bargains -- Request Free Giant Catalog "CJ" 
-144 pages- Astronomical Telescopes, Microscopes, 
Lenses, Binoculars. Kits, Parts. War surplus bargains. 
Edmund Scientific Co., Barrington, New Jersey. 

STAMPS AND COINS 
GIGANTIC Collection Free! Includes triangles, early 
United States animals, commemoratives, British Colo- 
nies, high value pictorials, etc. Complete collection 
plus big illustrated magazine all free. Send 5C for 
postage. Gray Stamp Company, Dept. Z2, Toronto, 
Canada. 

HELP WANTED 
HIGH Paying Jobs in Foreign Lands! Send $2.00 for 
complete scoop! Foreign Opportunities, Box 172, Co- 
lumbus 16, Ohio. 

EARN Extra money selling advertising book matches. 
Free Samples furnished. Matchcorp, Dept. MD -12, 
Chicago 32. I I 

EDUCATIONAL 
OPPORTUNITIES 

LEARN While Asleep, hypnotize with your recorder, 
phonograph. Astonishing details, sensational catalog 
free! Sleep. Learning Association, Box 24.ZD, Olympia, 
Washington. 

TAKE Bachelor's and Master's Degree correspondence 
courses from leading universities! Directory of 6,000 
courses -$2.00. College Research, North Highlands 
15. California. 

BUSINESS 
OPPORTUNITIES 

SECOND Income From Oil Can End Your Toil! Free 
Book and Oilfield Maps! National Petroleum, Pan - 
American Bank Building -PP. Miami 32, Florida. 

MAKE $25 -$50 Week. clipping newspaper items for 
publishers. Some clippings worth $5.00 each. Par- 
ticulars free. National, 81 -DG, Knickerbocker Station, 
New York. 
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FREE Book "990 Successful, Little -Known Businesses," 
Work home! Plymouth -555W, Brooklyn 4, New York. 

I Made $40,000.00 Year by Mail Order! Helped others 
make money! Start with $10.00 -Free Proof. Torrey, 
Box 3566 -N, Oklahoma City 6,_Oklahoma. 
ASSEMBLE artificial lures at home for stores. Ma- 
terials supplied free. Profitable! Write: Lures, Ft. 
Walton Beach 1, Florida. 
BRITISH manufacturing firm with facilities and know - 
how seeks contract with U.S. electronic manufacturer 
to manufacture parts /components /finished equipment 
in the U.K. for distribution in British, Commonwealth 
or European Markets. For initial contact write: Lees 
Associates, 200 Center Ave.. Lake Bluff, III. 

MISCELLANEOUS 
PRINTING Presses, Type, Supplies. Lists 4C. Turn - 
bough Service, Mechanicsburg, Pa. 

FREE "Do- It- Yourself' Leathercraft Catalog. Tandy 
Leather Company, Box 791 -A43, Fort Worth, Texas. 
2700 Novelties, Tricks, jokes, science, hobbies. 
World's biggest gadget catalog 14. Johnson- Smith, 
D -528. Detroit 7. 

INDEPENDENT Thinkers- investigate Humanism! Free 
literature. American Humanist Association, Dept. EW -1, 
Yellow Springs, Ohio. 
HOMEBREWING! Beers, wines. Complete. Instructions 
$1. Guaranteed. Crystalco 28 -BEW5. Millburn, New 
Jersey. 
AUTHORS! Learn how to have your book published, 
promoted, distributed. FREE booklet "ZD," Vantage, 
120 West 31 St., New York 1. 

HYPNOTIZE Unnoticed, quickly, effortlessly, or re- 
fund! Thousands satisfied! $2, Timner, Box 244, Cedar - 
burg, Wisc. 
HYPNOTIZE! Practical Instruction Course $1 (guaran- 
teed!). Crystal's 28 -PEW2, Millburn, New Jersey. 
GIANT Arms." Dr. Young's, D.C. Revolutionary dis- 
covery. $2. Satisfaction or refund. Gaucho, Box 9309 - 
E8, Chicago 90. 
"HYPNOTIZE ... One word ... One fingersnap," on 
stage. Satisfaction -or refund. $2. Hypnomaster, Box 
9309.E8. Chicago 90. 

SEND 

ELECTRONICS WORLD 

EVERYI;I(4'l f11l l'IPF \,Oril I 

MONTH 

name 

address 

city zone state 

Check one: 
3 years for $12 2 years for S9 

1 year for S5 
In the U. S., and possessions. 

Payment enclosed Fill me 

Foreign rates: Canada and Pan Ameri- 
can Union countries, add .50 per 
year; all other foreign countries, 
add $1.00 per year. 

New Renewal 

Mail to: ELECTRONICS WORLD 

Dept. EW 662H, 434 S. Wabash Ave. 

Chicago 5, III. 
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ers. It effectively reduces ignition noise and quiets 
the receiver when no signal is being received. The 
circuit uses two tubes and is housed in a cabinet 
measuring approximately 21" x 3 -1 /10" x 41/4". 

FREQUENCY STANDARD 
5oReeves- Hoffman Division is now offering its 

Model SI455, a 4.999600 -mc. crystal -controlled 
frequency standard which is designed as an aid 
to precise navigation and for use as a toaster 

oscillator of "Transit" operas al test equip- 
ment. Operating ambient temperature range is 
from 0 to 60 degrees C. 

The oscillator measures 5" x 5" x 81 ", induct- 
ing hardware it weighs 8 pounds. Operation is 
at 12 volts d.c. regulated to 1% or better or 
28 volts d.c. regulated to 5%. 

TRANSMITTER /ANTENNA TEST SET 

51 
Elect ro Impulse Laboratory Inc. is in pro- 

f duction on its T ..1S Sec its transmitter and 
antenna test set which is designed specifically for 
tuning transmitters and antennas since the in- 
strument is capable of measuring transmitted and 
reflected power as well as v.s.w.r. A coaxial switch 
permits adjustment over the transmitter tinder 
non-radiating conditions by switching to a 

dummy load. The transmitter can then be 
switched to the antenna and the antenna tuned 
for mininuun reflected power. The instrument 
can also be used as an antenna switch for multi- 
band operations and simultaneous monitoring of 
transmitted power. 

52 

V.H.F. MONITOR RECEIVERS 
The Haiti( rafters Co. is now offering three 
new base-station v.h.f. radio retch ers for 

monitoring public service. industrial, and aircraft 
communications. Two are split- channel FM units 
and the third is a highly selective AM receiver. 

Eat h lori two drift -free, crystal -controlled chan- 
nels as well as full -range manual tuning. 

The Model CRX-I is a narrow -band, triple. 
c, me ersion FM receiver for 30.50 mc.; the Model 
CRX 2 is for FM reception from 151 -174 inc.: 
while the Model CRX -3 is a dual -conversion 1M 
receiver tunable over the range of 108-19-. 

MANUFACTURERS' LITERATURE 

PANEL INSTRUMENTS 
cston Instruments Division has issued a 

53 
N' 
new circular entitled "Stock Panel Instrtr 

melts" which discusses the features and specifi- 
-cations of a complete line of panel meters avail- 
able as stock items. 

Features of the meters, such as standardization 
of appearance and construction. self -shielded 
mechanisms, spring -back jewels, and long -tens 
stability are detailed. Complete dimensions re- 
quired for specifying arc also provided. 

54 

TEST 8 MEASURING EQUIPMENT 
Ind titi rial lnstrumen t s, Inc. has issued a con- 
densed, four -page catalogue which prou ides 

specifications on a line of electrical /electronic test, 
measuring. and control equipment. Units ills- 
trated include low-resistance ohtmneters, wide- 
range megohimneters. voltage breakdown testers, 
and resistance and capacitance decades as well as 

limit bridges and automatic equipment for fat - 
tory service. 

ANTENNA DATA PACKAGE lit -Cain Antenna Products is now offering a 
JJ package of data sheets covering a compre- 
hcusice line of antennas for a wide variety of 
communications, CB, Sl1'L, and entertainment 
applications. 

Polar patterns, electrical and mechanical sped - 

fications, and photographs of the various units 
arc included on the individual sheets comprising 
the data package. 

PHOTOCONDUCTOR PAMPHLET 

5 
Sthania Electric Products Inc. has issued a 
new pamphlet which outlines photoconduc- 

tor characteristics and provides all electrical and 
mechanical details on the firm's line of photo- 
conductor devices. The pamphlet places special 
emphasis on the 8100, a device whose spectral 
rc. ponse approximates that of the human cyc. 

TEFLON TERMINALS 

51 
Alisco Company is offering a 12 -page easy - 

to -use reference manual which provides com- 
plete engineering data and tabulations for over 
500 different types, sizes, and configurations of 
tellon terminals. including miniature, subminia- 
ture. stand -offs, fecdthnntghs, plugs, and con- 
nectors. A 

P110TO St EDITS 
Page Credit 

14 Sherwood Electronics 

16 Shure Brothers Inc. 

20 Cobinort 
24, 26 (right) Industrial Nucleonics 

25, 26 (left) Tracerlab 

28, 29 Acoustic Research, Inc. 

45, 46 General Electric Co. 

48 (top) Precision Apparatus 

48 (bottom) Don Bosco, Inc. 

50, 51 IBM 

52,53 Lavoie Laboratories, Inc. 

55, 56 Beckman Instruments, Inc. 
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Instrumenting the Shop 
(Continued from page 32) 

filtered output should be bought so that 
it can also be used to power transistor 
and hybrid receivers. 

If you go into communications serv- 
icing, you will also need a highly accu- 
rate high- frequency frequency meter 
and an FM deviation meter. The actual 
types purchased will depend largely on 
the type of the communications equip- 
ment you work with. (For a more com- 
plete discussion of needs, see "Test 
Equipment for Communications Serv- 
icing," on page 44 of this issue.) 

Industrial Requirements 
By the same token, in industrial elec- 

tronic servicing the kind of specialized 
instruments you will need will depend 
largely on the equipment you are serv- 
icing. Quite often the instruments you 
need can be borrowed from the indus- 
trial company's lab; but you should 
have your own high- current "snap - 
around" ammeter, a stroboscope, and a 
sensitive wavemeter for checking on the 
frequency and r.f. leakage of electronic 
heaters. 

Combination Instruments 
In many cases, two, three, or even 

more service instruments can be had in 
a single case. This often saves both 
bench space and money, but it also has 
some drawbacks -especially in a shop 

with two or three technicians. There the 
technician using only one of the instru- 
ments ties up the others. In some in- 
stances -not all -some desirable fea- 
tures of individual instruments are sac- 
rificed in creating the union. Where 
there are no such sacrifices, the user 
must weigh for himself the convenience 
and advantage of integral construction 
and use, on the one hand, against the 
possibility that he may want to use cer- 
tain portions separately. 

Deluxe Equipment 
Before closing I must mention a cou- 

ple of more interesting instruments. 
One, which I shall call a special TV ana- 
lyzer, is a kind of miniature station that 
generates its own test pattern by using 
a transparent slide and a flying -spot 
scanner. By- products of this process are 
signals and waveforms that duplicate 
those found at practically every point 
in a properly operating TV receiver. To 
use the instrument, you simply substi- 
tute the signal or waveform from it for 
the one that should be appearing in a 
suspected circuit and observe the effect 
on the test pattern appearing on the 
picture tube of the receiver. Available 
are r.f., i.f., composite sync, a.g.c. pulse, 
frequency- modulated audio, horizontal 
and vertical drive, and picture -tube 
modulation signals. For good measure, 
the instrument even has a high- voltage- 
transformer and yoke tester! 

The other instrument, an NT SC 
standard color -bar and dot generator, is 
actually a miniature color TV station 

that produces an output signal corre- 
sponding to one transmitted by a TV 
station. It has both r.f. and video out- 
put. This is the instrument for the per- 
fectionist color -TV technician who can 
afford it and who has the other high - 
quality instruments to complement it. 

This by no means exhausts the cata- 
logue of service equipment. There is 
much more, and new instruments are 
coming on the market weekly; but I 
have tried to mention the ones my ex- 
perience has taught me are the most 
useful in a wide variety of service sit- 
uations. 

Some new technicians become "in- 
strument happy." They spend a dispro- 
portionate amount of their capital for 
complicated, expensive equipment they 
do not know how to use. They seem to 
feel that if they just buy enough gadg- 
ets, the gadgets somehow will do their 
service work for them. 

Others take the opposite tack. They 
try to do all their servicing with a beat - 
up v.o.m. They argue that, if you really 
know what you are doing, you don't 
need a great many service instruments. 

Both are wrong. Service instruments 
will never do your thinking for you. 
They simply collect data and present it 
to that marvelous computer: the tech- 
nician's mind. But for that mind to 
function efficiently and to come up with 
the right answers the data fed to it 
must be as exact and precise as possible 
-which is another way of saying the 
technician needs the best instruments 
he can afford and knows how to use! 

RAD -TEL 
GUARANTEE 

ONE FULL YEAR 
1 -DAY SERVICE OVER 500 TYPES IN STOCK 

SAVE ON 
IP 0 I ETÌ RAD -TEL'S 

BRAND 
I 

11 I NEW 
FF 

S 

l I I r TUBES 

FREE! 
SEND FOR NEW 
TUBE & PARTS CATALOG 

SEND FOR 
TROUBLE SHOOTING GUIDE 

Each tube 
individually and attractively boxed 

and branded "Rad-Tel ". 

'.Manufacturer's Suggested List Price 

RAD -TEL TUBE CO. 
1211 EW6 SS CHAMBERS ST.. NEWARK 5. NEW JERSEY 

TEAMS 25% deposit must accompany all orders, balance COO. Orders under SS. add SI 
handling charge plus postage. Orders over SS plus postage. Approa. 8 tubes per 1 Ib. Subject 
to prior sale. No COD's outside continental USA 

June, 1962 

SERVICEMEN: 
CONTROL YOL R TUBE INVENTORY 

C OMPARE.100 

"Good Movers" 
15 "Best Movers" 

Rad -Tel's recent survey shows that these 
100 tubes now represent over 95 % of all 
receiving tube sales. 

RAD -TEL TUBE CO. OT AFFILIATED WITH ANY 

OTHER MAIL OR ER TUBE COMPANY 

Qty. Type Price Qty. Type Price Qty. Type Price 

_0Z4* .79 _6AS5 .60 _6X4 .39. 
-183* .79 -6AT6 .43 _6X8 .80 
_1R5 .62 _6AU4 .82 _7AU7 .61 
_1T4 .58 -6AU6* .52 _12ÁQ5 .60 
_1U4 .57 . .6AU8 .87 _12AT6 .43 
_1U5 .50 _6AV6 .41 _12AT7 .76 
_1X2 .82 _6AW8 .90 _12AÚ6 .51 
`2CY5 .70 -6AX4* .66 _12AU7* .60 
_345 .42 _6BA6 .50 _12ÁV6 .41 

_3AU6 .51 _6BC5 .61 _12AX4 .67 
_3AV6 .41 _6BE6 .55 _12AX7 .63 

3BC5 .54 ._6BG6 1.66 _12BA6 .50 
_3BN6 .76 6BK7 .85 _128E6 .53 
_38Z6 .55 _6BN6 .74 _128H7 .77 
_3CB6 .54 _6BA6* 1.05 _12846 1.06 
-3V4 .58 _6807* 1.00 _121377 .77 
__41107 1.01 ^6826* .55 _1216 .58 

4BZ7 .96 -68Z7 1.01 _12SA7 .92 
r.5AM8 .79 _6C4 .43 _12SK7 .74 
__.5AN8 .86 _6CB6* .55 _12SQ7 .78 
_5A05 .52 _6CD6 1.42 _12V6 .53 
-516 .68 _6CG7* .61 _12W6 .69 
_5T8 .81 _6CS6 .57 _12X4 .38 
__5U4* .60 __6046 1.10 _258116 1.11 
_5U8 .81 _616 .67 _25CD6 1.44 
_5Y3 .46 _6K6 .63 -25L6 .57 
_6AB4 .46 _6S4 .51 _35C5 .51 
_.6AC7 .96 65K7 .74 _35W4* .42 
_6AG5 .68 _6SN7* .65 _35Z5 .60 
_6AF4 .97 __6T8 .85 _5085 .60 
_6AL5 .47 _6U8* .83 _5005* .53 
_6AM8 .78 -6V6 .54 -50L6 .61 

6AN8 .93 _6W4 .60 
_6AQ5 .53 _6W6 .71 
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ADVERTISERS' INDEX JUNE, 1962 

Advertisers listed below with code numbers hove additional information available on their products in the form of catalogues 
and bulletins. To obtain more detailed data, simply circle the proper code number in the coupon below and 

mail it to the address indicated. We will direct your inquiry to the manufacturer for processing. 

(ODE NO. ADVERTISER PAGE CODE NO. 

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 

O. 

ADVERTISER PAGE CODE NO. ADVERTISER PAGE 

Aerovox Corporation 6 125 Grantham School of Electronics .. 5 146 Quietrole Company 72 

Allied Radio 17 126 Greenlee Tool Co. 84 

Antenna Specialists Co., The .... 8 127 Grommes Div. of Precision R.A.E. Society 71 

Audion 77 Electronics, Inc. 80 RCA Institutes, Inc. 10, 11 

147 R W Electronics 99 

B & K Manufacturing Co. 9 128 Hallicrafters 82 148 Rad -Tel Tube Co. 107 

B & K Manufacturing Co. 68 129 Heath Company 63 Radio Corporation of America 

Bell Telephone Laboratories 21 130 Holt, Rinehart and Winston 90 FOURTH COVER 

Bogen -Presto 18 131 Hopt KG, R & E 95 149 Rex Radio Supply Co. 82 

132 Hy -gain Antenna Products 81 150 Rider Publisher Inc., John F. 78 

Capitol Radio Engineering 151 Rohn Manufacturing Company 77 

Institute, The 19 133 Indiana Technical College 99 

Channel Master Corp. 80 134 International Business 152 Sams & Co., Inc.. Howard W. 65 

Cleveland Institute of Electronics 7 
Machines Corporation 16 153 Scientific Development Corporation 76 

Columbia Electronics 

Columbia Products Co. 

94 

92 

135 

136 

International Electronics 
Corporation 85 

International Radio & 

154 

155 

156 

Scott Inc., H. H. 94 

Sencore 15 

Sonotone Corporation 69 

Delco Radio 12 
Electronics Corp. 88 157 Sprague Products Company 1 

Don Bosco Electronics Inc. 

Dressner 

103 

77 
137 Jensen Manufacturing Company .. 20 

158 

159 

Standard Brands Tube Company .. 97 

Standard Kollsman Industries, Inc. 
THIRD COVER 

Dynaco, Inc. 83 138 Key Electronics Co. 72 160 Switchcraft, Inc. 88 

EICO (Electronic Instr. Co. Inc.) . 22 139 Lafayette Radio 13 
161 Superscope, Inc. 67 

Editors and Engineers, Ltd. 80 140 Lampkin Laboratories, Inc. 84 162 TAB 100 
Electro- Voice. Inc. 4 

163 Texas Crystals 88 
Electronic Chemical Corp. 95 141 Milwaukee School of Engineering 70 164 Transvision Electronics 91 

142 Moss Electronic, Inc. 103 165 Tri -State College 77 
Fair Radio Sales 91 

166 Tru -Vac 101 
Fanon -Masco 79 National Radio Institute SECOND COVER 

National Radio Institute 82 167 U.S. Crystals, Inc. 84 
G & G Radio Supply Co. 104 168 University Loudspeakers 2 
General Electric Company 93 143 Oelrich Publications 100 

Global Tape Recording 169 Valparaiso Technical Institute .... 92 
Exchange Hobby Club 100 144 Peak Electronics Company 102 

Goodheart Co., R. E. 99 145 Pennwood Numechron Co. 93 170 Winegard Antenna Systems 89 

The coupon below can also be used to obtain additional information on the new 
product items shown on pages 98 through 106 as well as on the ads as listed above. 

N 
VOID 6 

AFTER 

JUNE 30, 1962 

ADVERTISED 

PRODUCTS 

(SEE INDEX ABOVE) 

NEW PRODUCTS 

& LITERATURE 

NAME 

STREET NO 

CITY ZONE STATE 

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 

140 141 142 143 144 145 146 147 148 149 150 151 152 153 154 155 156 157 158 159 

160 161 162 163 164 165 166 167 168 169 170 171 172 173 174 175 176 177 178 179 

180 181 182 183 184 185 186 187 188 189 190 191 192 193 194 195 196 197 198 199 

200 201 202 203 204 205 206 207 208 209 210 211 212 213 214 215 216 217 218 219 

220 221 222 223 224 225 226 227 228 229 230 231 232 233 234 235 236 237 238 239 

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 

MAIL To ELECTRONICS WORLD P.O. BOX 212 
VILLAGE STATION NEW YORK 14, N.Y. 

INDICATE NUMBER j1 
OF ITEMS REQUESTED 

108 

Make sure 
that your 

name and address 
are printed clearly. 

ELECTRONICS 

WORLD 

READER 

SERVICE 

COUPON 

Pr,n'cct In Il S A. ELECTRONICS WORLD 
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CODES T5 ULTRA NEW 

SPECIALLY FORMULATED 

designed with the service man in mind 

standard I:nll.n,en lndaxrrlrw 

FINALLY! 

A SUPERIOR 

LIQUID CONTACT 

CLEANER 
Ultra -New CONTA-CARE KIT 

C 

$ 125 

Cleans Almost Instantly with Minimum Rubbing 
After years of painstaking research, Standard Kollsman for the first 
time can honestly recommend a liquid contact cleaner. You'll find 
it in the new ContaCare Kit II. You'll also find a soft tough cloth - 
lint -free to avoid fouling ... and a tube of non -evaporating grease 
for permanent channel lubrication and contact protection. Instruc- 
tion sheet is clear, brief, and complete. Kit is compact and sturdy. 
Try it soon ... and save your elbow grease for jobs that need it. 

INSIST ON THE GENUINE CONTACARE KIT II 

NO RESIDUE 

NO SUBSEQUENT 
(0RROSION 

NON- FLAMMABLE 

R NON- CONDUCTIVE 

standard kollsman® INDUSTRIES, INC. 
FORMERLY STANDARD COIL PRODUCTS CO., INC., MELROSE PARK, ILLINOIS 

WORLD'S LARGEST MANUFACTURER OF TELEVISION TUNERS 
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EXTRA VALUE AT NO EXTRA COST 
RCA ELECTRONIC INSTRUMENTS 

The V -O-M 
with the 
EXTRAS! 
Compare this su- 
perlative RCA V O M 
with the instru- 
ment you may have 
been thinking of 
buying. See if the 
RCA WV -38A doesn't 
offer you more 
"plus" features. 

1.0 volt and 0.25 volt OC 

ranges, 
Big easy-to. read 5'v meter! 
Nonbreakable plastic case. 
no glass to crack or shatter' 
Frequency response of low 
AC ranges is flat within 1 db 
to 800.000 cycles! 
Red test lead has probe and 
slip -on alligator clip for 
added versatility' 

Orderly location of Jacks be 
low switches keeps leads out 
of the way! 
Spring clips on handle to 
hold test leads! 
OB scales clearly marked. no 
squinting! 
Rugged. scuff-proof, stain 
resistant laminated vinyl 
carrying case. Optional 
equipment. Only 54.95'. 

Factory wired and calibrated 

KIT ONLY S29.95' 

RCA WV -77E 

VOLTOHMYST' 
Measures AC and OC voltages to 1500 
volts: resistance from 0.2 ohm to 
1,000 megohms. Separate scales, 1,2 
volts rms and 4 volts peak- to'peak for 
accurate low AC measurements. color 
coded scales for easier readings. 

Factory wired $ 4 and calibrated 3.95 
KIT ONLY 529.95' 

RCA WV -98B 

SENIOR VOLTOHMYST" 
Measures AC and DC voltages (3% 
accuracy full-scale): resistance from 
0.2 ohm to 1,000 megohms. Measures 
peak-to -peak values of complex wave- 
forms. Rugged cast aluminum case, field - 
tested etched circuits. Big 612 meter. 

Factory wired $ 
and calibrated 79.50,. 

KIT ONLY $82.50' 

RCA SCOPES 
WO -91A 5 -INCH OSCILLOSCOPE 
High -performance, wide -band oscilloscope especially 
suited for color -TV, black- and -white TV, and other elec- 
tronic applications. Dual bandwidth (4.5 Mc with 0.053 
volt rms /in. sensitivity and 1.5 Mc with 0.018 volts 
rms /in. sensitivity). Internal calibrating voltage and cali- 
brated graph screen. Includes special direct /low -cap 
shielded probe and cable. 

Factory wired and calibrated $239.50* 

WO -33A SUPER- PORTABLE OSCILLOSCOPE 
A low -cost all- purpose scope you can carry anywhere - 
only 14 pounds- designed for in- the -home servicing of 
black- and -white and color -TV, audio and ultrasonic equip- 
ment. High gain and wide bandwidth to handle the tough 
jobs! Rugged and compact -3" graph scale screen. 

Factory wired and calibrated $129.95* 
complete with low- cap /direct input probe and cable. 

KIT ONLY $79.95* 

RCA GENERATORS 

WR -64A COLOR -BAR 

DOT/ CROSSHATCH 

GENERATOR 
Gives you all essential Color - 
TV test patterns; Color -bar sig- 
nals for checking, adjusting 
and trouble- shooting Color -TV 
circuits; dot and crosshatch 
pattern signals for adjusting 
convergence in color receivers 
and for adjusting linearity and 
overscan in both color and 
black- and -white receivers. De- 
signed for in- the -home or 
shop servicing. 

Factory wired ac 189.50* and calibrated f 

WA -44C 

AUDIO GENERATOR 
Caneratcs sine and square 
wave signals for testing 
audio systems. Frequency 
range: 2q cps to 200 Kc. 
Used in the measurement 
of intermodulation distor- 
tion, frequency response, 
input and output imped- 
ances speaker resonance, 
speed of recording and 
playback mechanisms, tran- 
sient response, phase shift, 
etc. 

Factory wired .98.50* 
and calibrated 

WR -49B SIGNAL 

GENERATOR 
For alignment and signal 
tracing of AM, FM and AM/ 
FM receivers, low -fre- 
quency signal tracing and 
alignment of TV of /if ampli- 
fiers. Six ranges -85 Kc to 
30 Mc. Internal 400 cps 
modulation. Low rf signal 
leakage! 

Factory wired ctí9.50* 
and calibrated f 

WR -69A 

TELEVISION /FM 
SWEEP GENERATOR 
For visual alignment and 
troubleshooting of TV rf/ 
if circuits and other 
electronic equipment IF/ 
video frequency ranges 50 
Kc to 50 Mc, TV channels 2 

to 13, plus FM range -88- 
108 Mc. Sweep width con- 
tinuously adjustable to 
12 Mc. 
Factory 5.00* a calibrated $29 

WR -99A CRYSTAL - 

CALIBRATED 

MARKER GENERATOR 
Supplies a fundamental fre- 
quency rf carrier of crystal 
accuracy for aligning and 
troubleshooting color -TV, 
black -and -white TV, FM re- 
ceivers and other electronic 
equipment operating in 19 
Mc to 260 Mc range. 
Factory wired 1t242.50* 

and calibrated i 

Every RCA test instrument brings you extra value at 
no extra Cost, and there's one to help you. with every 
job. See your Authorized RCA Test Equipment Dis- 
tributor for full information on any instrument. 

User Price (Optional) 

The Most Trusted Name in Electronics 
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