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ELECTRONICS, INC. 

HOME OFFICE-INDIANA: 
5233 S. HWY. 37 

BLOOMINGTON, INDIANA 41401 

TEL. 812, 8249331 

CALIFORNIA -NORTH: 
PTS ELECTRONICS, INC. 
4611 AUBURN BLVD. 

SACRAMENTO. CALIF. 95841 
TEL. 916, 4826220 

CALIFORNIA-SOUTH: 
PTS ELECTRONICS, INC 

5111 UNIVERSITY AVE 

SAN DIEGO, CALIF. 92105 
TEL. 114, 2807070 

COLORADO: 
PTS ELECTRONICS, INC 

4958 ALLISON ST. 

ARVADA, COLO. 80001 
TEL 303, 423.7080 

FLORIDA: 
PTS ELECTRONICS, INC 

1918 BLANDING BLVD. 

JACKSONVILLE. FLA. 32210 
TEL. 904, 389-9952 

INDIANA: 
PTS ELECTRONICS. INC 

5233 5. HWY 37 

BLOOMINGTON, IND. 47401 
I EL 812, 824-9331 

KANSAS: 
PTS ELECTRONICS, INC 

3116 MERRIAM LANE 
KANSAS CITY. KANSAS 66100 
TFI 113, 931 1222 

LOUISIANA: 
PTS ELECTRONICS, INC 

2914WYTCHWOOD DRIVE 

METAIRIE. LOUISIANA 70033 
TEL. 504. 885-2319 

MARYLAND: 
PTS ELECTRONICS. INC 

1105 SPRING ST 

SILVER SPRING, MD. 20910 
TEL 301. 565.0025 

MASSACHUSETTS: 
PTS ELECTRONICS, INC. 

191 CHESTNUT ST. 

SPRINGFIELD. MASS. 01103 

TEL 413, 734.2737 

MINNESOTA: 
PTS ELECTRONICS, INC 

815W LAKE ST 

MINNEAPOLIS,MINN. 55408 
TEL. 612, 8242333 

NEW YORK: 
PTS ELECTRONICS. INC 

993 SYCAMORE ST 

BUFFALO, N.Y. 14212 
TEL 716. 891-4935 

NEW YORK CITY -NEW JERSEY: 

PTS ELECTRONICS, INC. 

158 MARKET ST 

E. PATERSON. N.J. 07407 
TEL 201,791.6380 

is prou `to announce the 
GRAND OPENING 

of our new Service Center in 

irorTa lrobonl... 

Tad 8 hr. service! 
5995 

1 YEAR GUARANTEE 

NORTH CAROLINA: 
PTS ELECTRONICS, INC. 

724 SIEGLE AVE 

CHARLOTTE, N. C. 28205 
TEL. 704, 3328007 

OHIO: 
PTS ELECTRONICS, INC. 

5682 STATE RD 

CLEVELAND,OHIO 44134 
TEL. 216, 845.4480 

OKLAHOMA: 
PTS ELECTRONICS. INC. 

3007 N. MAY 

OKLAHOMA CITY, OKLA. 73106 
TEL. 405, 947-2013 

OREGON: 
PTS ELECTRONICS. INC. 

5220N E SANDY BLVD 
PORT LAND, OREGON 97213 
TEL 583, 282-9636 

PENNSYLVANIA -EAST: 
PTS ELECTRONICS, INC 

1921 S 70TH ST 

PHILADELPHIA, PA. 19142 
TEL 215, 724.0999 

PENNSYLVANIA -WEST: 
PTS ELECTRONICS, INC 

257 RIV ERVI EW AVE. W. 

PITTSBURGH, PA. 15202 
TEL, 112, 7617648 

TEXAS- NORTH: 
PTS ELECTRONICS. INC 

MOPAC LANE 

LONGVIEW, TEX. 75601 

TEL. 214, 753.4334 

TEXAS -EAST: 
PTS ELECTRONICS, INC 

4324.26 TELEPHONE RD 

HOUSTON. TEX. 77032 
TEL. 713, 611-6793 

FREE JOB CARDS . FREE SHIPPING LABELS 

Come and see us. PTS Branches are all company owned -No Franchises -we care for 
our customers. For a TUNER PART or COMPLETE TUNER REBUILT, come to us, we 
will take care of your tuner problems like no one else can. WE'RE PROFESSIONALS - 
18 years experience made us what we are! 

You owe it to yourself 
to try P.T.S. We are the fastest growing, oldest and now the 
largest tuner service company in the world. Here is what 
you get: 

1. Fastest Service -8 hour-in and out the same day. Overnight 
transit to one of our plants. 

2. Fine Quality! Your customers are satisfied and you are not 
bothered with returning tuners for rework! 

3. Lower Cost! Up to $5.50 less than other tuner companies! 
4. Friendly, helpful service! We help you do more business -that 

way we will do more, too. We want your business and we try 
to deserve It! 

Color Black & White Transistor 
Tubes Varactor Detent UHF 

All Makes 

VHF or UHF 59.95 
UV-Comb. $16.95 

Major parts and shipping 
charged at cost. 

(Dealer net!) 

for finer, faster, 
Precision 

Tuner Service 

send faulty unit with tubes, shields and all broken parts to: 

PTS ELECTRONICS, INC. 

P11&. 724 SIEGLE AVENUE 
CHARLOTTE, N. C. 28205 

TEL. 704, 332 -8007 
or to any of our strategically located Service Centers 

Circle l on reade7 service card 
Circle 2 on reader service curl -. 
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he Sylvania 
i Tab. 
rked "Waltham': 
able awards. 
llore valuable award you 
an earn. 

Stop in at your local authorized 
Sylvania Distributor and pick up your 
Yee Sylvania Say -a -Tab Award Catalog, Tab - 
Saver Envelope, and Award Order Form today. 
Dr fill in the handy coupon on the reverse side. 
Jow, more than ever before, it pays to buy Sylvania 
ntertainment Receiving Tubes. And the place to buy 

hem is your local authorized Sylvania Distributor. 



Start 
ripping tabs off 
today. 
Fill in and mail 
this coupon now. 

You'll receive this beautiful 
Sylvania Say -a -Tab Award 
Catalog, featuring useful and 
luxurious name -brand mer- 
chandise... everything from 
a practical tool set to hand- 
some luggage to fabulous 
weekend holidays! 
In addition, we'll send you a 

Sylvania Tab -Saver Envelope 
to collect your "Waltham" Say -a -Tabs, and a 

Sylvania Award Order Form. When you've saved 
the number of tabs necessary for the item of your 
choice, just drop them in the Tab -Saver Envelope 
with your Order Form and mail them. Your award 
will be on the way to you! 

If the coupon is missing, circle the Reader Service 
Number. Or write to: SYLVANIA SAV -A -TAB 
PROGRAM, Sylvania Award Headquarters, 
P.O. Box 1000, Fenton, Missouri 63026. 

MD SYLVANIA /Sav-a-Tab 
MAIL THIS CARD TO: SYLVANIA AWARD HEADQUARTERS 

P.O. Box 1000, Fenton, Missouri 63026 

NAME 

(6e*). 
COMPANY 

4%.- PM Sa ADDRESS 
Ak 1 
kt`PSS o CITY STATE ZIP 

The Sylvania Say -a -Tab Program is available only to dealers and technicians. Employees of GTE 
Sylvania, its authorized franchised distributors, or its advertising agency are not eligible to participate. 



Atotader introductory offer to new members of the 

ELECTRONICS AND CONTROL NGINEERS' BOOK CLUB 

Electronic 
Circuit' 

404/445 
ELECTRONIC 
CIRCUITS 
MANUAL 

by J. Markus 

Pub. price, $22.00 
Club price, $15.75 

286 515 

INTEGRATED 
CIRCUITS: 
A Basic Course 
for Engineers 
and Technicians 
by R. G. Hibberd 

Pub. price, $10.25 
Club price, $8.45 

637/458 

DESIGNING 
WITH TTL 
INTEGRATED 
CIRCUITS 
by Texas 
Instruments 
Inc. 
Pub. price, $19.50 
Club price, $13.50 

100/810 
MOS /LSI 
DESIGN AND 

APPLICATION 
by Carr & Mize 
Pub. price, $18.50 
Club price, $13.50 

404/437 
SOURCEBOOK 
OF ELECTRONIC 
CIRCUITS 
by J. Markus 
Pub, price, $21.50 
Club price, $17.50 

484/368 
COMMUNICA- 
TION SYSTEMS 

DESIGN 

by P. F. Panter 
Pub. price, $19.50 
Club price, $13.50 

313/059 

HANDBOOK OF 

SEMI- 
CONDUCTOR 
ELECTRONICS, 
3/e 
by P. Hunter 
Pub. price, $29.85 
Club price, $21.50 

Special $1.00 bonus book 
comes to you with your 

first club selection 

287/341 
STANDARD 
HANDBOOK OF 

ENGINEERING 
CALCULATIONS 
by T. G. Hicks 

Pub. price, $19.50 
Club price, $14.25 

773/777 
NOMOGRAPHS 
FOR 

ELECTRONICS 

by R. L. Peters 
Pub. price, $27.50 
Club price, $19.95 

491/364 
THE DESIGN OF 

DIGITAL 
SYSTEMS 

by J. B. Peatman 
Pub. price, $15.50 
Club price, $11.75 

124/035 
HANDBOOK OF 

PHYSICS, 2/e 
by Condon and 
Odishaw 
Pub. price, $37.45 
Club price, $14.95 

353/387 
MINICOMPUT- 
ERS FOR 

ENGINEERS & 
SCIENTISTS 
by Korn & Korn 
Pub. price, $17.75 
Club price, $10.50 

649/170 
OPERATIONAL 
AMPLIFIERS 
by Tobey, 
Graeme & 
Huelsman 
Pub. price, $15.00 
Club price, $11.50 

209/731 

STANDARD 
HANDBOOK FOR 

ELECTRICAL 
ENGINEERS, 
10 /e 
by Fink and 
Carroll 
Pub. price, $34.85 
Club price, $24.95 

Save tine and money by joining the l 
Electronics and Control Engineers' Book Club 

HERE is a professional club designed specifically to meet your 
day -to -day engineering needs by providing practical books 

in your field on a regular basis at below publisher prices. 

How the Club operates: Basic to the Club's service is its publi- 
cation, the Electronics and Control Engineers' Book Club 
Bulletin, which brings you news of books in your field. Sent to 
members without cost, it announces and describes in detail the 
Club's featured book of the month as well as alternate selections 
which are available at special members' prices. 

When you want to examine the Club's feature of the month, 
you do nothing. The book will be mailed to you as a regular part 
of your Club service. If you prefer one of the alternate selec- 
tions-or if you want no book at all for that month -you notify 
the Club by returning the convenient card enclosed with each 
Bulletin. 

As a Club member, you agree only to the purchase of four 
books over a two -year period. Considering the many books pub- 
lished annually in your field, there will surely be at least four 
that you would want to own anyway. By joining the Club, you 
save both money and the trouble of searching for the best books. 

Circle 3 on reader 

I- 

MAIL THIS COUPON TODAY 

ELECTRONICS AND CONTROL ENGINEERS' BOOK CLUB 
582 Princeton Road, Hightstawn, N.J. 08520 

Please enroll me as a member of the Electronics and Control Engi- 
neers' Book Club and send me the two books indicated below. I am 

to receive the bonus for just $1.00, and my first selection at the 
special Club price shown. These books are to be shipped on ap- 
proval, and I may return them both without cost or further obliga- 
tion. If I decide to keep the books, I agree to purchase as few 
as four books during the next two years at special Club prices (at 
least 15% below list). 

Write Code No. of Write Code No. of 
bonus book first selection 

here here 

Name 

Address 

City 

State 

service card 

Zip 

E33254 

1 

1E 



Specialists demand the best tools 
of their trade. 

You didn't become an 
electronic specialist 
overnight. It took years 
of training and great 
determination to reach your 
goal But now, as a 
specialist, you can demand 
the best tools available to 
your trade. 

it also takes years of 
special skills to bring you 
top -quality instruments. 
RCA offers more than 50 
years of engineering and 
manufacturing experience 

2 

in the electronics field to 
assure you of the highest 
quality and performance 
from any RCA electronic 
instrument you select. 

Wnatever your 
specialty ... radio/TV /hi -fi 
servicing, medical, indus- 
trial or military electronics 

. RCA offers a broad line 
of electronic instruments 
to meet your special needs 
in school, shop, factory, 
field or laboratory. These 
electronic instruments offer 

built -in dependability, at a 
very economical price. 

Want all the facts on 
RCA's multi- meters, 
oscilloscopes, generators, 
testers, and power 
supplies? Contact any one 
of the more than 1,000 RCA 
Distributors worldwide, or 
RCA Electronic Instruments 
Headquarters, 415 South 
5th Street, Harrison, N.J. 
07029. Request RCA's 1974 
Electronic Instruments cata- 
log. It's free for the asking. 

RC,' Electronic 
Instruments 
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SPECIAL 
FEATURE 

33 VideoBeam Projection Color TV 
Large -as -life color TV pictures in your own home. 
by Larry Steckler 

GENERAL 4 Guest Editorial 
The energy crisis. by Charles R. Couch 

6 Looking Ahead 
Tomorrow's news today. by David Lachenbruch 

40 Bandpass Filter Design 
Use IC's to custom design your own bandpass filter. 
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45 New In Car Electronics 
Three clever circuits in today's automobile. 
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2 58 R -E's Transistor Replacement Guide ó w 

Two more pages of replacement types. > 1 

by Robert & Elizabeth Scott 

ON THE COVER 
The picture on the projection 

screen of the Video Beam color 
TV is a simulated television pic- 
ture, as it is not possible to 
photograph an off -the -air 
scene. 

Photograph on the screen courtesy 
of Cypress Gardens, Cypress Gardens, 
Florida 

38 FM Tuner Noise Reduction Circuits 
Two new circuits make FM tuners deliver better quality 
sound. by Leonard Feldman 

BUILD 
THIS ONE 

51 Noise Eliminator For Your Car 
Automatically raises the volume as road noises increase. 

by Larry E. Wilson 
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guest editorial 

How will the energy crisis effect the elec- 
tronics service and /or sales and service 
businesses? What will be the impact on 
the small- and medium -sized indepen- 
dent electronics service and sales dealer 
or the service -only electronic business? 
Will the way you conduct your business 
have to be suddenly changed to survive? 
Will it reduce your income or effect your 
business potential? Will your present ac- 
tions and thinking have to be altered? No 
crystal ball gazer has all the answers, but 
let's look at some of the more important 
facts that stand out. 

Yes! You will have to change your way 
of doing business and alter your methods 
of life. It will be GOOD for the indepen- 
dents who are positive- thinking, 
flexible- minded optimists; DISASTROUS 
for the fault- finding, inflexible- minded, 
negative- thinking person who can't see 
definite and sudden changes necessary 
in the market place and way of life 
brought on by the energy crisis and the 
impending metal shortages. 

The energy crisis may be a blessing in 
disguise for the consumer electronics in- 
dustry. It can be the best thing that has 
happened to the electronics industry 
since the introduction of television to the 
consumer. One only has to think positive 
for the advantages to come into focus in 
one's mind and also to see its drawbacks 
and future problems it has created. Let's 
go back to the depression era of the 
1930's. Then people went hungry and 
children barefoot to save enough money 
to have the radio repaired or buy a new 
one. Radio (electronics) was then the 
main form of entertainment for the aver- 
age family or the individual listening to 
Will Rogers, Amos and Andy and other 
famous entertainers. Today, thanks to the 
energy crisis, history may repeat itself. 
Today's consumer electronic products 
-radios, televisions, audio components, 
recorders and related equipment will re- 
turn as the predominant form of enter- 
tainment for the family. 

Today the energy crisis offers the 
greatest challenges and opportunities, 
since the introduction of television to the 
small- and medium -sized independent 
electronic businesses. The opportunities 
are very real and the possibilities for bus- 
iness growth and profit tremendous for 
the independent service dealer or sales 
and service dealer. The advantages, cir- 
cumstances and conditions are most 
favorable for independents to better serve 
the electronic needs of the consumer and 
better represent the manufacturers. 
There has never been better conditions 
than now exist. This could be the last 
great opportunity for the independent 
electronic dealers, be it sales or service. 
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The opportunities for growth and profit 
are waiting to be collected by the alert, 
progressive, positive- acting, positive - 
thinking, forward -visioned, association - 
oriented independent electronics busi- 
ness owner or manager. 

The independent electronic businesses 
are now at the fork in the road in the bus- 
iness jungle. One branch leads to survi- 
val, the other leads to disaster. 

Let's take the SURVIVAL branch and 
see what is necessary to gain passage 
down the exciting highway. 

One of the most important is to be able 
to see that a dramatic change is going to 
take place in the market place and your 
way of life because of the energy crisis 
and impending metal shortages. This 
means for you to use forward vision and 
an open flexible mind. 

Be ready and willing to gladly accept 
these new changes and make the best of 
them, for in every adversity, there is a 
seed of good, or in every defeat there is a 
victory. 

Be ready to "clean house so to speak" 
in overall operation of your business. Put 
it in order in appearance, in and out, 
clean up, paint up or fix up the vehicles. 
Dress up your salesmen and technicians. 
Do professional invoicing. Improve tele- 
phone answering techniques, one of your 
most valuable assets. Above all treat each 
customer as if they are the only customer. 
Learn to listen intensely to each 
customer's complaint and assure them 
that you are doing everything possible to 
satisfy them. Be willing to go that extra 
mile, it will pay big dividends to you. 

TIME is one of your most important as- 
sets. Learn to use it efficiently and effec- 
tively. Time lost can never be recovered, 
which means lost money. 

If not a member of or involved in as- 
sociation action, promise today to join 
the local, state and national level. If a 
local or regional association is not avail- 
able in your local area, then start one. If 
your state is one of the few without an 
association, be the driving force to get 
one started. 

PROMISE TODAY to unite with and get 
involved with your associates (com- 
petitors) in association work at all levels; 
local, state and national. Help do your 
part to help the small businesses to win 
the survival struggle. 

The independents, in unity, must 
pledge to better serve the consumer, bet- 
ter represent the manufacturers and to 
assist each other in true fellowship, in- 
terest and understanding. 

Through an association you can learn 
to be a better businessman. Become a 
better professional electronics techni- 
cian. You can group -run advertisements, 

get more exposure to the consumer at 
less dollar cost to your business. 

Parts shortages. The association could 
set up an interchange of parts when the 
suppliers are out, so you can give faster 
service to the consumer. It is impossible 
in this writing to list even part of the helps 
for each other than can be had in associa- 
tions that are positive acting. The associ- 
ation must have imagination and innovate 
ideas to put dreams into reality. 

Each business manager, owner and 
technician must be his own worst critic 
and SELF ANALYZE HIS OWN PROB- 
LEMS, or better yet, get an associate or 
member of the association to grade each 
other. Then take immediate measures. 

Become involved in your community. 
Become a true professional businessman 
or a professional electronics technician 
in your community. You will be proud you 
did. 

Pledge today after you join your local, 
state and national association to invite an 
associate (competitor) out to lunch. You 
will find him a fine person, who has many 
of the same problems you have and wants 
out of life the same things you may want. 
You will be proud you did and he will be 
glad you did. Then he can do the same 
thing with some other associate. This is 
the best way for unity. The decision for 
survival is yours. 

Be loyal to your distributor and man- 
ufacturers who are loyal to you. Re- 
member many distributors and small 
manufacturers are struggling for survival 
too. Loyalty has to be a two -way street. 
Don't try to handle too many lines or have 
too many suppliers for your volume of 
business. Look out for those who look out 
for you. This area badly needs improve- 
ment at the dealer and supplier level. Let 
the dealers lead the way by showing ap- 
preciation and loyalty to those who you 
know are loyal to you. Consider not doing 
business with those who only want your 
buck. 

Be proud, you are a part of this ever - 
changing, exciting field of electronics. 
Walk, talk, dress, act, look and think pro- 
fessionalism in all you do. Do it today. 
Tomorrow is too late. 

Join the team. Be a part of the team and 
do your share. The Miami Dolphins, under 
Don Shula, is a great team because each 
player does his best for the team to win, 
not for his own personal glory. If the in- 
dependents will join into one great team 
and each do his best for the team to win, 
the independents will win this battle. 

CHARLES R. COUCH, JR., CET 
President 
National Electronics Service Dealers As- 
sociation, Inc. 



Replacing 
semicondu 

takes 
guidance 

And 
here it is. 

Our new Semiconductor Product Guide. 
It's the cross -reference for entertainment 

replacement semiconductors. 
Transistors, zener diodes, diodes, 

high -voltage rectifiers, light emitting diodes, 
color crystals, integrated circuits, 
field -effect transistors ... they're a here. 
With one of ours you can replace 
265 on the average. 

And with every one of ours you g,-t 
Mallory performance and reliability. 

Get ycur Semiconductor ProdLc: Guide 
at your Mallory distributor's today. 
With a guide like this you can't go v,rong. 

MALLORY DISTRIBUTOR PRODUCTS COMPANY 
a division of P. R. MALLORY & CO. INC. 
Box 1284, Indianapolis, Indiana 46206; Telephone: 317- 636 -6363 

Batteries Capacitors Controls CRIME ALERT* DURATAPE® Resistors Semiconductors SONALERTi. Switches Timers Vibrators 
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looking ahead 

For the consumer 

Here in Hong Kong, one can 
get some idea of the status of 
China's consumer electronics 
by shopping the department 
stores specializing in main- 
land Chinese products. A few 
tube -type table radios 
-multi -band, with European 
styling -are still on display, 
but solid -state equipment 
seems to be taking over, and 
the new styles resemble 
American and Japanese de- 
sign. Prices of the equipment 
are relatively low -at least in 
Hong Kong. A six- transistor 
pocket radio is $5.60. A Pearl 
River brand personal portable 
with medium and short -wave 
bands sells for $14.40, and a 
similar set labeled Spring 
Thunder is $16.10, with an 
eight- transistor Red Lantern 
three -band set at $21.40. 

The only stereo equipment 
observed was a tube -type am- 
plifier at $43, but two mono 
receivers (medium and long 
wave) were solid -state and 
tagged as $76 and $96. 

Tickless tick -tocks 

The first common, everyday 
product to undergo a corn - 
plete revolution via elec- 
tronics most likely will be the 
timepiece. The electronic 
watch currently is a mark of 
distinction on the wrist of the 
wearer, but the everyday 
mechanical type seems to be 
headed for early extinction, 
thanks to IC's and miniature 
display systems. A new study, 
by Quantum Science, predicts 
that nearly a million all - 
electronic digital watches will 
be produced this year, up 
from just 180,000 in 1973, and 
that the cost of making such a 
watch should drop to about 
$20 by the end of this year, as 
compared with $35 last year. 
By 1980, the study forecasts, 
they'll cost about six dollars 
to make -and more than 
115,000,000 will be sold. 

Electronics, incidentally, 
has turned the watch business 
upside -down. In the 1950's 
and 1960's, American watch- 
makers virtually gave up on 
domestic production. Unable 

to compete with the Swiss, 
almost all of them were forced 
to import Swiss movements, 
which they inserted in 
American -made cases. Now 
the pendulum (if that's still an 
appropriate word) has swung. 
To keep up with the changing 
times, Swiss watchmakers are 
now buying American elec- 
tronic watch movements (that 
word itself is an anachronism 
to describe something with no 
moving parts) and putting 
them in Swiss -made cases! 

Homefax again 

Before the dawning of the 
television age, there was con- 
siderable fanfare about home 
facsimile services. Shortly 
after World War II, there were 
major experiments in trans- 
mission of newspapers to 
homes via fax. Then along 
came TV and fax was put on 
the back burner. 

Now homefax is being 
talked up again -this time in 
connection with the "home 
data terminal" to be made 
possible through broadband 
two -way cable systems con- 
necting America's homes and 
businesses. There are still 
many problems -including 
the development of a hard - 
copy printing system cheap 
and reliable enough to be- 
come a consumer product. 

Electronic mail delivery to 
the home is now a major goal 
of forward planners in the 
cable industry. The prototype 
of one such system was re- 
cently demonstrated to offi- 
cials of the Commerce De- 
partment and members of the 
staff of the Senate Committee 
on Postal Service by Tele- 
PrompTer, a major owner of 
cable TV systems. 

Printout equipment for the 
system was developed by 
Repco Inc., Orlando, Fla., 
which plans to have the first 
100 sample units ready for 
field testing this year. The 
printer is designed to be pro- 
duced for $120 or less, to hold 
a month's supply of paper, 
with no expendable chemicals 
for processing. The prototype 
supplies printout on a roll of 
paper about 4 inches wide 
with a dot resolution of 64 per 
inch. It requires a bandwidth 

of about 50 KHz and provides 
legible printed copy as well as 
diagrams, handwriting, and so 
forth. 

Instead of using a single 
stylus, it employs a line of 
stylii -one for each dot on a 
horizontal line -and can 
crank out legible printed mat- 
ter at a rate of 30 words per 
second. The paper is electro- 
sensitive. 

The feasibility model is just 
one of many approaches to 
hard -copy readout for the 
home, and you can expect to 
see much more experimenta- 
tion in the near future aimed 
at replacing the mailman with 
a cable. 

Buying spree 

mericans boug t more' 
color TV sets last year than in 
any previous year in 
history -nearly 9,300,000 of 
them. Add 7,000,000 mono- 
chrome sets and you get 
16,300,000 television sets sold 
last year. To supply the de- 
mand, American manufactur- 
ers produced 8,672,000 color 
sets and importers supplied 
1,399,000, for a total of more 
than 10 million color TV's built 
here or imported into this 
country. For black- and -white, 
the totals were 2,308,000 
American -made sets and 
4,989,000 imports, totaling 
7,297,000. The grand total of 
sets made and imported in 
1973 -color plus mono- 
chrome -was 17,367,000, or 
about one new TV for every 
four American households. 

The revaluation of the dollar 
in comparison to foreign cur- 
rencies contributed to a re- 
surgence of domestic color 
production. In 1973, more 
than 86% of color sets sold in 
the U.S. were made here, up 
about one percentage point 
from the 1972 figure. But 
monochrome was increas- 
ingly a foreign -made market. 
Better than 68% of black - 
and -white sets sold here last 
year came from overseas, up 
from less than 62% a year ear- 
lier. 

Outlook dims 

If last year was a hot one for 
the video -dough, this year's 

prospects don't seem so 
bright. Ferociously rising 
parts prices, consumer uncer- 
tainty and shortages all are 
expected to have a depressing 
effect for much of the remain- 
der of this year. Manufactur- 
ers have to wait as long as a 
year or more for delivery of 
some types of semiconduc- 
tors and capacitors, 34 weeks 
for resistors, 30 weeks for cir- 
cuit boards, according to one 
industry survey. 

At the same time, costs of 
components and materials 
have been rising almost daily. 
In response, receiver man- 
ufacturers almost universally 
have increased their prices, 
some of them substantially 
-reversing the trend of many 
years toward lower and lower 
tags on TV sets. At press time, 
set makers were predicting a 
good- but -not -great year. But it 
could be a better year than 
usual for the TV service indus- 
try, as viewers have their sets 
repaired rather than buy new 
ones. 

Electronic tuning 

In Europe, almost all color 
sets -and many black -and- 
white ones -have all -elec- 
tronic varactor tuning. Yet in 
the United States, varactor 
tuners are found in a relatively 
insignificant number of sets, 
almost all of them in the high 
price brackes. With few- 
er channels receivable in 
Europe, and greater spacing 
between channels, electronic 
tuning is simpler there than 
here. But American semicon- 
ductor manufacturers are op- 
timistic that TV set makers 
here will flock to varactors 
soon, and some predict that 
the majority of new sets will be 
electronically controlled by 
1977. Many of them are aiming 
at the development of an IC to 
take over the control and ad- 
dressing function. 

But mechanical tuning is 
still much cheaper than 
electronic -and until there's a 
real cost breakthrough set 
makers can be expected to 
opt for the clunk -clunk tuner 
for most of their lines. R -E 

by DAVID LACHENBRUCH 
CONTRIBUTING EDITOR 
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S'SS 
ALL PARTS 
INCLUDED 
except tubes and transom,, 

ONE YEAR GUARANTEE 

"OU 
M1 

o 
PROVIDES YOU WITH A 
COMPLETE SERVICE FOR 
ALL YOUR TELEVISION 
TUNER REQUIREMENTS. 

VHF Or UHF Any Type $9.95. 
UHF /VHF Combo $15.00. 

In this price all parts are included. 
Tubes, transistors, diodes, and nuvistors 
are charged extra. 

Fast efficient service at our conve- 
niently located service centers. This price 
does not cover mutilated tuners. 

All tuners are cleaned ultrasonically, 
repaired, realigned and air tested. 

TSC 

WATCH US 
GROW 

HEADOU R 

ARIZONI 
CALIFO N 
CALIFORNIA 

A 

Universal Replacement Tuner $12.95 on Canada S15 95) 

This price buys you a complete new 
tuner built specifically by SARKES TAR - 

ZIAN INC. for this purpose. 
All shafts have a maximum length of 

10" which can be cut to 11/2 ". 
Specify heater type parallel and series 

450mA or 600mA. 

Customized tuners are available at a 

cost of only $15.95. (With trade -in 513.95) (in Canada $17.951$15.95) 

Send in your original tuner for com- 
parison purposes to: 

TUNER SERVICE CORPORATION 
FACTORY -SUPERVISED TUNER SERVICE 

Backed by the largest tuner manufacturer in the U.S. -SARKES TARZIAN, Inc. 

CALIFORNIA 
FLORIDA 
GEORGIA 
ILLINOIS 
ILLINOIS ..I..: 
INDIANA 
INDIA 
KEN KY 
LOUISIANA . 
MARYLAND .. 
MISSOURI 
NEVADA 
NEW JERSÉY 
NEW JERSEY 
OHIO 
OHIO 
OHIO 
OREGON 
TENNESSEE 
TENNESSEE 
TEXAS 
VIRGINIA 
CANADA 

BLOOMINGTON, INDIANA 47401, 
TUCSON, ARIZONA 15713, 
BURLINGAME, CALIFORNL .. 
MODESTO, CALIFORNIA 95351, 

537 South Walnut St. 

1528 S. 6th St. (P.O. Box 4534) 

...1324 Marsten Road 

123 Phoenix 
en AO. 

Tel: 812. 334 -0411 

Te : 602,791 -9243 

Te : 415- 347 -5728 

I: 209,821 -8051 

-NORTH HOLLYWOOD, CALIF. 91691, 
TAMPA, FLORIDA 33606, 
ATLANTA, GEORGIA 30310, 

. 

10654 Magnolia Blvd 
, ..1505 Cypress St. 

938 Gordon St., S.W 

t 
Tel:213- 769 -2720 

\ Tel: 813- 253 -0324 

Tel: 404.758 -2232 

CHICAGO, ILLINOIS 60621 ...737 W. 55th St 1 Tel: 312. 873 -5556 -7 

ILLINOIS 60076, r 5110 W. Brown St. 40(l:312. 675 -0230 ..SKOKIE, 
INDIANAPOLIS, IND. 46204, 

., 

817 N. Penn Siam SI.. ,.`rel: 317- 632 -3493 

HAMMOND, INDIANA 46323, 6833 Grand Ave... Tel: 219-845-2676 

LOUISVILLE, KENTUCKY 40208, 2920 Taylor Blvd. ...Tel: 502-634-3334 

..SHREVEPORT, LOUISIANA 71104 3025 Highland Ave. :..Tel: 318- 861 -7745 

BALTIMORE, MD. 21215, 
1,5505 Reisterstown Rd11P.0. Box 7824) Tel: 301- 358 -1186 

PST. LOUIS, MO. 63132, A0530 Page Ave Tel: 314-429-0633 

Tel: 702. 384.4235 LAS VEGAS, NEVADA 89102,...« 21412 Western Ave., #10 

..JERSEY CITY, NEW JERSEY 07307, 547.49 Tonnele Aee. (On U.S. Highway 1 8 4) .Tel: 201 -792 -3730 

..TRENTON, NEW JERSEY 08638, 901 N. Olden Ave. r Tel: 609-393-0999 

INCINNATI, OHIO 45216 7450 Vine St. Tel: 513- 821 -5080 

C EVEL4ND, OHIO 44109, 0 4597 Pearl Road Tel: 216-741-2314 

TOLEDO, OHIO 43624 119 N. Erie St.y -._ :S Tel: 419. 243.6733 

PORTLAND, OREGOIN 97210, 1732 NW. 25th Ave. -'.?a Tel: 503-222-9059 

GREENVILLE, TENNIESSEE 43, 1215 Snepps Ferry Rd Tel: 615-639-8451 

MEMPHIS, TENNESSEE 38111, '3158 Barron Avé'. Tel: 901- 458 -2355 

DALLAS, TEXAS 75218, dis. .11540 Garland Rd. Tel: 214-327-8413 

NORFOLK, VIRGINIA 23502, 
TUNER SERVICE CORP., QUEBEC .. 

4538 E. Princess Anne Rd 

Write headquarters office for address 
Tel: 804-855-2518-9955 

Franchises available -Contact headquarters for information. 
Circle 5 on reader service card 
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NOW train at dome with NRI to be 
a Computer or Digital Technician- 
no other program is so complete 
in digital logic, computer 

operation and 
programming. 

ANOTHER 

FIRST 
Ycur own digital computer 

included at no extra cost 
This may very well be the most 
unique educational aid ever 
developed for home training - 
a real digital computer you build 
yourself and use to learn 

organization, operation, 
trouble shooting and programming. 

This remarkable training aid 
performs the same functions 
as bigger commercial 
computers. One of ten 
training kits you receive in 
the new NRI Complete 
Computer Electronics course. 
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NRI FIRSTS make learning Electronics fast and 
fascinating -give you priceless confidence 

FIRSTto give you Color TV training equipment engineered 
specifically for education -built to fit NRI instructional material, 
not a do- it- yourself hobby kit. The end product is a superb Color 
TV receiver that will give you and your family years of pleasure. 
You "open up and explore" the functions of each color circuit as 
you build. 

FIRSTto give you true -to -life experiences as a Communications 
Technician. Every fascinating step you take in NRI Communica- 
tions training, including circuit analysis of your own 25- wait, 
phone /cw transmitter, is engineered to help you prove theory and 
later apply it on the job. Studio equipment operation and trouble 
shooting become a matter of easily remembered logic. 

There is so much to tell you about this latest "first" 
in home training from NRI, you must fill in and mail 
the postage -free card today to get the full story of 

the Complete Computer Electronics course and the 
amazing digital computer you build and use as 
you learn. 

Planned from the start to include specially de- 
signed training equipment in the pioneering NRI 
tradition, this exceptional new course succeeds in 
combining kits with NRI "bite- sized" texts to give 
you an easy -to- understand educational package. 
But, unlike other home training, this is not a general 
electronics course. Lessons have been specifically 
written to stress computer repair. You perform a 
hundred experiments, you build hundreds of circuits. 
Included are over 50 modern, dual -in -line TTL inte- 
grated circuits you use in the construction of your 
computer. You use professional test equipment. In 
addition to your digital computer, you build and use 
your own solid -state voltohmmeter and oscilloscope. 
Because you work with your hands as well as your 
head, your training is as much fun as it is education. 

Train with the leader -NRI 
As it has in other fields of home -study Electronics 
training, NRI has taken the leadership in computer 
training because the "Computer Age" continues to 
leap ahead. Qualified men are urgently needed, not 
only as digital technicians and field service repre- 
sentatives, but also for work on data acquisition 
systems in such fascinating fields as telemetry, mete- 
orology and pollution control. Office equipment and 
test instruments also demand the skills of the digital 
technician. Like other NRI courses, this exciting 
new program can give you the priceless confidence 
you seek to walk into a technician's job and know 
just what to do and how to do it. Mail the postage - 
free card for the FREE NRI Catalog. No obligation. 
No salesman will call. NATIONAL RADIO INSTI- 
TUTE, Washington, D.C. 20016. 

GET FACTS ABOUT GI BILL 
If you have served since January 31, 1955, or are in service 
now, check GI line on postage -free card or in coupon. 

FIRSTto give you completely specialized training kits engi- 
neered for business. industrial and military Electronics Technol- 
ogy. Shown is your own training center in solid -state motor control 
and analog computer servo- mechanisms. Telemetering circuits, 
solid -state multivibrators and the latest types of integrated cir- 
cuits are included in your course. 

If postcard has been used, mail this coupon 

NATIONAL RADIO INSTITUTE 
Washington, D.C. 20016 3 -054 

Please send me your FREE NRI CATALOG with details 
about new Complete Computer Electronics training. 

Name Age 

Address 

City State lip 
Check here for facts on GI Bill 

ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL 
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new sy timely 

Optical readers check items in 
new supermarket checkout stand 

Called by Sperry Univac "a revolution 
in food marketing," a new supermarket 
checkout system uses optical scanning to 
check items on the conveyor and a com- 
puter (for a line of stands) to translate 
codes on the checked items into prices, 
display them visually, and print out a cus- 
tomer tape. 

The system uses a fixed laser beam op- 
tical reader to detect, read, and decode 
Universal Product Code (UPC) symbols 
on product containers or labels. The UPC 
symbols contain product information in 
the form of vertical bars in a ten -digit 
format. The code was adopted by the 
Grocery Industry of the United States in 
April, 1973. It is expected that nearly all 
supermarket items will come from the 
manufacturers preprinted with the UPC 
symbols by the end of 1975. 

In a test at Kroger's Kenwood Shopping 
Center, Cincinnati, from July to October 
1973, the Sperry Univac checkout hand- 
led all the needs of the 8000 - 
customer- per -week store, increasing 
checker productivity about 45 per cent 
and increasing number of customers ser- 
viced from 15.7 to 23.1 per hour in one 
checkout lane. Average customer waiting 
time decreased 40 per cent and checkers 
made 75 per cent fewer mistakes. The 
system was operable 99.97 per cent of the 
time the store was open. 

The Supermarket Checkout System can 
provide such special features as check 
verification and visual displays of product 
identification. It can calculate the price 
break on multiple -priced items, including 
mix -match sales; can handle credit func- 
tions like bottle returns, store coupons, 

DISPLAY 

refunds, and rain checks. It can also pro- 
vide up -to- the -minute sales reports by 
checker, stand, department or store, and 
allows rapid repricing of items. 

Satellites may relay 
solar energy to earth 

Students at the University of Michigan 
have designed a small prototype satellite 
to test whether solar energy can be col- 
lected and transmitted to earth efficiently. 
The sun, they point out, is an inexhausti- 
ble source of power, capable of supplying 
enough energy to meet any crisis in the 
humanly foreseeable future. But whether 
there is any possible economic method of 
harnessing that energy is still a question. 

Ground -based solar power installations 
have been made, usually in desert or 
near -desert areas. But solar energy is 
greatly weakened by passing through the 
atmosphere, only a little of it reaching the 
earth. Thus any large -scale terrestrial ef- 
fort must use tremendous tracts of land in 
favorable geographic locations, and even 
in those places storage facilities must be 
provided for nights and cloudy weather. 

A Satellite Solar Power Station (SSPS), 
as conceived in the mid -'60's by Peter E. 
Glaser of Arthur D. Little, Inc., would re- 
ceive full- strength energy from the sun 24 
hours a day, overcoming the chief dif- 
ficulties of ground -based stations. Each 
station would consist of one or more 
large satellites with huge panels for col- 
lecting solar energy. Each satellite would 
furnish 10,000 megawatts continuously, 
enough to supply a metropolitan area like 
that of New York City or Los Angeles. The 
stations would convert the solar energy to 
microwave beams focused on ground re- 
ceiving stations, which would convert the 
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microwave power to electric current of 
whatever voltage and frequency might be 
required for commercial distribution. 

The prototype satellite that will test the 
practicability of the proposed system 
weighs 1093 pounds. It has two large 
square panels with a total area of 790 
square feet, contains the necessary con- 
version equipment and mounts a 30 -foot 
parabolic transmitting antenna. It will be 
able to transmit about 5 kilowatts of 
power. Already under development, it is 
expected to be ready for a 1978 launch. 

COMPUTER REACHES 
THE BOWLING LANES 

AUTOMATIC BOWLING SCORING SYSTEM 
that senses fallen pins electronically and uses 
a small special -purpose computer to tally the 
score automatically is now in use in seven 
U.S. cities. RCA developed the system, which 
is sold by Rapid Score, subsidiary of Conbow 
Corp. 

On stepping up to play, each bowler presses 
the button opposite to his or her name on the 
scoring table. This lights the player's name on 
the console. An electronic camera checks the 
number of pins left standing after the first 
bowl. The information is transmitted to the 
computer, an RCA Fleximite. at the console, 
and the score is recorded. If a strike was made 
(all pins down), the player's name goes out and 
a NEXT PLAYER sign is lighted. There is another 
display at the manager's office. where a 
print -out of any desired score -or all 
scores -may be had by pressing a button. 

The photo shows the installation in the 
Lawrence Park Lanes, Broomall (near 
Philadelphia), Pa. 

Largest solid -state image sensor 
uses charge coupling technique 

A silicon chip about as big as a nickel is 
hailed as "a key milestone in the creation 
of a new generation of tubeless cam- 
eras." The sensor, a charge -coupled de- 
vice (CCD) contains over 120,000 ele- 
ments. 

(continued on page 26) 
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No other 
10 MHz 
oscilloscope 
gives you all 
this for $475 

The TELEQUIPMENT D61 

is a low priced 10 MHz dual 
trace oscilloscope with sweep 
rates up to 10 ns /div. It is ideally 
suited for students, technicians, 
and hobbyists. 

Operating Ease. Front 
panel controls are engineered 
for instant recognition. Line or 

TELEGUIPMENT 
intensity 

power 
Oscilloscope 061 oft 

t hanriF.l 1 

volt5/ drvision 
2 )Ì1 'I .06 

time/division 

m5 2 1 500200 Ns 
5 Q(71111. 100 

100 so 
* 20 

I 10 

s 

20 0 , r 
50 o 

100 O 

200 0 
SOO 

Channel 2 

volts /drwston 
2 

1I. A05 

2 I .02 ext x 

ch 2 

trig level 
( pull - auto) 

ext chi ch2 

trig /ext x 

ac 

dc 

gnd 

frame displays are selected 
automatically in the TV trigger 
position. And, chopped or 
alternate modes are deter- 
mined automatically to 
optimize display clarity. 

Bright, stable viewing. 
Stable waveforms, displayed on 
an 8 x 10 cm crt, are easy to 
view, even under unfavorable 
ambient light conditions. Two 
identical input channels sim- 
plify generation of X -Y displays. 
This is particularly useful in 

analysis of vector patterns. 
Application versatility. 

Because of its X -Y capability, 
the D61 simplifies alignment 
and troubleshooting of color 
television sets. Its performance 
equals or exceeds the require- 
ments for servicing audio 
equipment, pocket calculators, 
public safety control, alarm, 
and communications systems, 
microwave ovens, digital clocks, 
and similar consumer elec- 
tronic products. 

Compact, portable. Fully 
transistorized, and weighing 
only 15 pounds, the D61 occu- 
pies only 6.3 inches of bench 
width. It's easy to transport and 
use in confined working areas. 

Tektronix reliability. 
TELEQUIPMENT products 
carry the well -known Tektronix 
warranty and are marketed 
and supported by the 
Tektronix organization. 

Automatic triggering. 
TV Frame 
and line triggering. 
Dual- trace, X Y 
and vector modes. 

Send me the D61 Spec Sheet and Telequipment 
catalog. 

Have your field engineer call to arrange a 

demonstration. 

¡TAh/ t. 

Tektronix, Inc., P.O. Box 500, Beaverton, Oregon 97005 

Name 

Title Telephone No. 

Company 

Address 

City State Zip 

TEKTRONIX.' 
committed to 

technical excellence 

Circle 6 on reader .st mice card 
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BOARDS 

Acit NEW! build and test circuits 
- as fast as you can think! 

No soldering or patch cords! 

vg in...wire. 

without soldering 
for as little as $400 

Flexible new Continental Specialties QT SOCKETS® and 
BUS STRIPS are a fast, easy breadboarding system with unique 
SNAP /LOCK that lets you add or remove as many QTs as you need instantly. 
Now you can test ICs, transistors, resistors, capacitors and more. Just plug in, 
and connect with solid #22 AWG hook up wire ... no soldering is needed! No 
more shorts! No more burnt fingers! No special patch cords! And you can use 
QTs again and again! QTs come in different sizes, starting as low as $3 for QT 
Sockets and $2 for Bus Strips. Order yours today! 

plus, lour new completely 

assemfllea PROTO 
Proto Board 
Model No. 

101 
102 
103 
104 

14 

PAT. PENDING 

14 Pin DIP Size Price 
Capacity (L" x W ") (U.S. only) 

10 5.8" x 4.5" $29.95 
12 7.0" x 4.5" $39.95 
24 9.0" x 6.0" $59.95 
32 9.5" x 8.0" $79.95 

Four new Continental Specialties Proto Boards, made from corn - 
binations of QT Sockets and Bus Strips let you make all circuit 
and power interconnections with common solid #22 wire, while 
power distribution busses make wiring a snap. Aluminum base 
plates offer solid work surfaces and perfect ground plane. Rubber 
feet prevent scratching. Each Proto Board features one or more 5- 
way binding posts to tie into system or power supply ground. All are 
compatible with ICs (digital or linear), in TO5s, DIP packs and 
discrete components. Each is assembled and ready -to -use. 

Order today - or send for free selection guide, 
with applications, photos, specs and more. 

=0= Continental Specialties Corp. 
325 East St., Box 1942 
New Haven, CT 06509 
Telephone (203) 624 -3103 

CANADA: Available thru Len Finkler, Ltd., Downsview, Ontario 

FREE 
METRIC 

To 
ENGLISH 

SLIDE 
RULE 

Convert 
lengths, 

area weight volum, e Instantly. 
Yours FREE 
with each Proto Board order/ 

Charge it on your BankAmericard, American Express or Master Charge. 

Circle 7 on reader service card 



How to sell a TV antenna to a cable TV subscriber. 

The new exclusive Winegard Cablemate TV Signal Selector 
lets your customers enjoy the advantages of both cable and 
TV antenna reception. 

If there's cable TV in your area, a lot of your cus- 
tomers already have, or someday will have, a ca- 
ble hookup. Most of them sign up to get long 
distance stations or local programming not pos- 
sible with an outdoor antenna. At the same time, 
cable people claim that every subscriber will get 
better reception all the way around. 
But the cable subscriber usually gets short- 
changed. He soon finds out that the channels he 
regularly watched with an outdoor antenna don't 
come in as clear on cable. And these are almost 
always the network stations, the ones people 
watch 90% of the time. 
Technicians Frequently Get Blame 
The problem of poor quality cable reception on 
one or more channels is a common one in city 
after city. Too often the TV technician is called 
for TV set repair when the cable is really at fault. 
Cable outages, too, are a frequent customer 
complaint. 
That's where you come in. With a Winegard 
Cablemate TV Signal Selector and a Winegard 
outdoor antenna. 
Cablemate lets you connect cable signal and the 
antenna signal to the TV receiver. The viewer 
simply flips a switch to select antenna or cable. 

Not "Just Another Switch" 
Cablemate, of course. is not an ordinary switch. 
It has specially designed circuitry with 58db 
isolation to prevent interference between cable 
and antenna signals. And it gives you a choice of 
coax or twinlead antenna input. 
Customers Are Waiting For You 
If your cable TV customer already has a good 
antenna on the roof, then all he needs is Cable - 
mate. But if he has an inadequate antenna or 
none ar all, then he's a hot prospect for both an 
antenna and Cablemate. That's profitable 
business ... and the easiest way yet to sell a TV 
antenna to a cable subscriber. 
As you can tell, you stand to gain a lot from one 
switch! But then remember it comes from Wine - 
gard. the folks who consistently originate new 
and better products for the TV service industry. 
MODEL CTS -2 (Illustrated): 
$16.95 suggested list. 
MODEL CTS -1 (same, but has 75 ohm and 300 
ohm output to set and does not include coax or 
band separator): $14.95 suggested list. 

VWINEGARD 
TELEVISION SYSTEMS 

Winegard Company 3000 Kirkwood Street Burlington,lowa52601 

Circle 8 on reader service card 15 



letters 

THANK YOU! 

a f:?C+I0-ELECTf+G.ICS 
CON LANG TER 

GENTLEMEN 

,g{JST MANT TO SAY THANKS FOR 

ONE OP THE GREATEST ELECTR- 
ONIC PROJECTS EuER. I HAVE 

REALLY ENJOYED ANO LEARNED 
PROM WILOING THE TO TYPE- 
WR I TER 

SINCERELY. 

N . t1ARTIN 
Ni#2NER, OKUaNï+a., 

RV /10 -2 CB LEAGUE 
Because of your vital interest in CB 

communications and equipment, we 
think that the enclosed will be of interest 
to you. 

CB represents a valuable communica- 
tions medium for the recreational vehicle 
owner because it provides him with safety 
on the road and a means to obtain vital 
road and campground information. If the 

channels continue to be clogged with il- 
legalities and irregularities, such RV use 
will be seriously curtailed or impossible. 

Accordingly, the RV 10 -2 CB League 
was formed last August in an effort first to 
get the RV'er to clean up his own house 
and to use the channels properly. A 
monthly column in Woodall's Trailer 
Travel magazine keeps advising the RV'er 
how to use his CB correctly. 

Recently, this League inaugurated a 
campaign to assist the FCC in its effort to 
clean up the CB channels, with the crea- 
tion of the "Discrepancy Report" system. 
Copies of the DR are available from 
League Headquarters; permission to re- 
print can be easily obtained so long as 
credit to the League is given. 
DR. KARL A. KOPETZKY 
National Director 
RV 10 -2 CB League 
500 Hyacinth Place 
Highland Park, III. 60035 

LEFT OUT EXAR 
Upon receiving the current issue of 

Radio -Electronics, I was sadly disap- 

pointed by not finding Exar Integrated 
Systems, Inc. included in your list of 
manufacturers of electronic music com- 
ponents. Exar has seven different VCO's 
in their 2207 - 2307 line ranging in price 
from $3.75 to $20.25 in 1 to 24 unit quan- 
tities. These VCO's have four selectable 
inputs and triangle and squarewave out- 
puts. Please also note that Exar carries a 
fine phase -locked loop and three dual 555 
timing circuits ranging in price from $2.25 
to $14.25 in 1 - 24 unit quantities. 
THOMAS P. GREENE 
Charleston, S.C. 

Sorry for the oversight and our thanks 
for letting us know- Editor R -E 

AD CORRECTION 
In the Continental Specialties 
Corporation ad which appeared 
on page 70 in the March 1974 
issue, an incorrect phone number 
was published. The correct phone 
number should be (203) - 624 - 

3103. 
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10MHz 5" scope 
with easier calibration 

and voltage measurement 

Model 1465 $400 

Here are some B &K extra touches. Besides DC -to- 
10MHz bandwidth, triggered sweep, automatic sync, 
16.6mV /cm vertical sensitivity, DC- coupled amplifier and 
front -panel Vectorscope capability, Model 1465 also has 
5X magnification to increase sweep speed to 0.2usec /cm 
for complex waveform analysis. And Cali -Brain, which 
collapses horizontal sweep to let you measure instan- 
taneous peak -to -peak voltage easily while simulta- 
neously displaying the full -scale voltage range. Now in 
stock at your local distributo- or write Dynascan. 

PRODUCTS OF 

DY/1/ASCAN 
1801 W. Belle Plaine Ave. 

Chicago, IL 60613 (312) 327 -7270 

Circle 9 on reader service curd 

this sweep /marker generator 
replaces four instruments 

Model 415 $440 

Simplify IF and chroma alignment! Model 415 com- 
bines all the functions of a sweep generator, marker 
generator, marker adder and multiple bias supply. 
No connection changes are necessary after the ini- 
tial hookup. Its 10 crystal -controlled IF markers can 
be shown either vertically or horizontally on your 
scope, and they light up on the front -panel IF re- 
sponse and chroma bandpass diagrams as you use 
them. The comprehensive manual helps you make 
alignments with confidence. In stock now at your 
local distributor or write Dynascan. 

PRODUCTS OF 

DYNASCA/U 
1801 W. Belle Plaine A ve. 
Chicago, IL 60613 (312) 327 -7270 

Circle 10 on reader .service card 



r' 

Ko. 

MAIL COUPON TODAY 
Please send me a Jerrold GIFTORAMA Catalog 

and one free GIFTORAMA Point. 

a, 

' 

Name 

Address 

City State & Zip 

Mail to: Jerrold Electronics Corporation 

P.O. Box 350 Horsham, Pa. 19044 

Professional Antenna Installers... cut yourself in 

Free 
Gifts 
from 
Jerrol 

on. 

More and more professional installers are choosing 

Jerrold top -rated antennas, preamplifiers, accessories and 

INSTANT MATV equipment. If you are one of the many pros 

using Jerrold equipment, this exciting new incentive program 

will give you the opportunity to gain free gifts as our way 

of saying "Thank You." If you are not yet using the 

Jerrold line, these premium gifts are an incentive for you 

to try Jerrold products. For complete details on this 

program, contact your participating Jerrold distributor 
or mail the above coupon today. 

JERROLDElectronics Corporation P.O. Box 350 Horsham, Pa. 19044 

a GENERAL INSTRUMENT company 
Circle I I on reader verri( card 17 



The better the 
the better if 

And 
you can 

get started 
for just 

510. 

COMPU -TRAINER 

SOLID STATE 
OSCILLOSCOF 

TUBE & TRANSISTOR 
TESTER 

/ o00G 

D16 rTx.L 
MULTIMETER 

ELECTRO - LAB / /NTS DIGITAL GR.2000 SOLID STATE 
COLOR TV WITH 315 SQ. IN. PICTURE 
AND VARACTOR DIGITAL TUNING 

Only $10 down gets you into any NTS Home -Study 
Courses in Electronics.* Just $10 that can lead to 
a top- dolllar job, a big, bright career in electronics. 

As an NTS student, you'll acquire the experience 
and know -how that comes with first hand training 
on NTS 'pro" equipment. Equipment you'll build 
and keep. Our courses include equipment like the 
5" solid -state oscilloscope, a transistor and tube - 
tester, a vector monitor scope, 74 sq. in. B &W TV, 
or a solid -state stereo AM -FM receiver. The unique 
*Not including Advanced Color 4V Servicing 

TROUBLEEII:OOTER 
VOM 

new NTS Digital GR -2000 Color TV with first -ever 
features like silent varactor diode tuning; digital) 
channel selection, digital clock, an option at addi- 
tiona l! cost; and big 315 sq. in. ultra rectangular 
screen. This is just a sampling of the kind of better 
equipment that gets you better equipped for the 
electronics industry. 

By following the easy -to -read NTS lessons, yoe 
learn the theory behind these tools of the trade. 
You'll learn and develop skill and confidence fast 



equipment 
I be equipped. 

IN-CIRCUIT TRANSISTOR TESTER 

HIGH FIDELITY 
SPEAKERS SOLID STATE STEREO 

AM FM RECEIVER 
AMPLIFIER 

COLOR BAR /DOT 
GENERATO R 

5" OSCILLOSCOPE SIGNAL 
TRACER 

FET - VOM SOLID STATE 2- METER 
SOLID STATE 

FM TRANSCEIVER AND 
POCKK ET RADIO 

POWER SUPPLY 

Choose from 12 NTS Electronics Courses includ- 
ing Color TV and B &W TV Servicing, Electronics 
and Computer Technology, Electronics Commu- 
nications & FCC, and Industrial & Automation 
Electronics. All courses can provide you excellent 
opportunities to expand your career in the exciting 
world of electronics! So get started right now by 
checking the coupon and mailing it today. 
Classroom Training at Los Angeles. You can take 
classroom training at Los Angeles in sunny South- 
ern Calìifornia. NTS occupies a city block with over 

SIGNA 
GENERATOR 

a million dollars in facilities devoted exclusively to 
technical training. Check box in coupon. 
Approved for Veteran Training. Accredited Mem- 
ber: National Association of Trade & Technical 
Schools; National Home Study Council 

NATIONAL TECHNICAL SCHOOLS 
TECHNICAL -TRADE TRAINING SINCE 1906 

Resident & Home Study Schools 
4000 South Figueroa St., Los Angeles, Calif. 90037 



FlQI?Ow 
AUTOMATIC 

STAPLE GUNS 
CUT WIRE & CABLE 

INSTALLATION COSTS 
. without cutting into insulation! 

SAFE! Grooved Guide positions wire for 
proper staple envelopment! Grooved Driving 
Blade stops staple at right depth of penetration 
to prevent cutting into wire or cable insulation! 

No. T -18 -Fits wires up to 
3/16" in diameter. 

BELL, 
TELEPHONE, 

z THERMOSTAT, 
INTERCOM, 
BURGLAR 

ALARM 
and other low 
voltage wiring. 

Uses T -18 
staples with 3/16" round crown 

in 3/8" leg length only. 

No. T -25 -Fits wires up to 
1 /4" in diameter. 

Same basic construction 
and fastens same 
wires as No. T -18. 

Also used for 
RADIANT 

HEAT WIRE 

Uses T -25 staples 
with 1/4" round crown in 9/32", 
3/8 ", 7/16" and 9/16" leg lengths.) ) 
T -18 and T -25 staples also available in Monel and 
with beige, brown and ivory finish at extra cost. 

-J) u 
No. T -75 -Fits wires and cables 

up to 1/2" in diameter. 
RADIANT HEAT 

CABLE, 
OF CABLE, 

WIRE CONDUIT 
COPPER TUBING 
or any non -metallic 

sheathed cable. 
Also used as 

DRIVE RINGS 
in stringing wires. 

Uses T -75 s aples with 1/2" 
!' ¡ flat crown in 9/16", 5/8" and 
J, ' ` ` 7/8" leg lengths. / 

V 
Arrow Automatic Staple Guns save 70% in time 
and effort on every type of wire or cable fasten- 
ing job. Arrow staples are specially designed with 
divergent -pointed legs for easier driving and 
rosin -coated for greater holding power! All -steel 
construction and high- carbon hardened steel 
working parts are your assurance of maximum 
long -life service and trouble -free performance. 

Ask your Electrical Supply Dealer 
or write for further details. 

Seddle Brook, New Jersey 07883 

"Pioneers and Pacesetters 
For Almost A Half Century " 

42 Circle /2 on reader service card 

equipment 
report 

Leader LBO -302 Dual -Trace 
Triggered -Sweep Scope. 

Circle 95 on reader service card 
ONE OF THE THINGS YOU SHOULD ASK 
about any piece of test equipment is, "What 
can it do for me ?" A dual -trace scope can 
do a lot, if you use it properly! For one 
thing, it will give you instant answers to 
those puzzling questions like, "What's the 
gain of this stage; input vs output ?" It'll 
show you. There are many similar uses. 

The Leader LBO -302 is a late entry into 
this field. It's a dual -trace scope, with excel- 
lent bandwidth; dc to 8 MHz on both chan- 
nels. Calibrated attenuators are used, giving 
sensitivity from 0.01 volt /div to 5.0 
volts /div. With the 10:1 low- capacitance 
probes supplied, this will allow readings up 
to 50 volts /div. The attenuators can be 
switched from ac to dc to ground (for calib- 
rating). Separate positioning controls for 
each channel can be used to set either trace 
where you want it. The two channels have 
identical controls, attenuators, etc. 

The LBO -302 doesn't use dual -gun CRT. 
The two channel displays are alternately 
switched, at low frequencies, and "chop- 
ped" at higher frequencies. The transition is 
automatic, and you can't detect the switch. 
Both displays show continuous traces. The 
channel 2 signal can be inverted in polarity, 
by a pushbutton switch, to make compari- 
sons simpler. Triggering can be switched to 
either channel. 

The LBO -302 has triggered sweep. The 
trigger action is extremely good; patterns 
are rock -steady in either Auto or variable - 
level position. Incidentally; when using a 
triggered -sweep scope; at times you'll won- 
der whether you do have a signal or not. 
This has been taken care of! Just push the 
little button marked FREE RUN, and the 
pattern will appear. 

You get positive locking of the pattern on 
an input signal as small as 1 division on the 
graticule. The actual voltage needed, of 
course, depends on the setting of the verti- 
cal attenuator. Trigger position can be set 

for either the positive or negative -going 
slope of the waveform. An external trigger- 
ing signal may be used, if needed. To make a 
closer examination of certain parts of a 
waveform, a 5X magnification is available, 
by pulling out on the HORIZONTAL 
POSITIONING knob. Handy for looking 
at the color -burst, or whatever you want. 

A pair of very well -made LC probes come 
with the LBO -302. These are small and 
light, and have spring -loaded, insulated 
hook -tips, which makes it easy to connect 
them to any point desired. This tip can be 
unscrewed, and a fixed hook or straight tip 
put on. One of the things I like about these 
is the length; they made the cables long 
enough! These are about 3 feet long, which 
makes them a lot easier to work with. 

The LBO -302 has provisions for use as a 
vectorscope, with any colorbar generator (I 
imagine they'd recommend the LCG -391, 
which is made by the same company)! 
Changeover switches are provided on the 
back panel of the cabinet. These are locked 
by a screw, so that you can't knock them 
into the wrong position accidentally. Input 
jacks for the connections to the R -Y and 
B -Y circuits are also on the back panel. If 
you need an intensity- modulation input, this 
jack is also back there. (Z -Axis input.) 

The horizontal sweep (or, I should say 
TIME/DIV switch since this is a triggered - 
sweep type) goes from a very slow 2 
seconds /div to a very fast 1.0 ps /div. For 
fast TV checking, special preset 
TV- V(ertical) and TV- H(orizontal) posi- 
tions are also provided. 

For sweep alignment work, an EXTER- 
NAL HORIZONTAL input is provided on 
the front panel. In the rest of the switch pos- 
itions, this serves as the EXTERNAL 
TRIGGER input; internal and external 
trigger can be selected with a slide switch. 

The two probes plug into a special panel 
on the top of the case, at the right front. The 
LBO -302 is a very compact instrument; 
takes up very little room on the bench. 

While playing with it (I know; this should 
be work, but I like it so well that it's play)! I 
found a way of reading p -p voltages. Set the 
TRIGGER switch back far enough so that 
it won't scan; turn up the intensity control a 
bit, then move the spot to the right with the 
horizontal positioning control. You'll see 
only a thin vertical line on the screen. The 
height of this line is directly proportional to 
the p -p voltage of the waveform. This some- 
times makes it a little bit easier to read. 

A very complete instruction manual 
comes with the LBO -302. This not only 
gives you full details on how to make all of 
the many tests that this versatile little feller 
will do, but also complete data on recalibrat- 
ing, testing and maintenance. R -E 



THERE'S A 
BETTER WAY 

TO GO. 

Energy shortages tell us we have to 
change our driving style. Now! It doesn't 
mean we have to go back to horse and buggy 
days. But it does mean we have to make 
every drop of gas give us the most go for 
our money. Anyone with horse sense knows 
that a well -tuned car gets better mileage, 
and in times of fuel shortages, better 
mileage means a lot. 

The Mark Ten B Capacitive Discharge 
System keeps your car in better tune so it 
burns less gas. Using Mark Ten B is more 
than horse sense. It's the smart move under 
the hood, helping 
a nation survive 
an energy crisis 
and keeping you 
on the road. Delta 
Mark Ten. The 
best way to go. 

i 

prl DELTA PRODUCTS, INC. 
P.O. Box 1147, Dept. RE 
Grand Junction, Colo. 81501 
(303) 242 -9000 

Please send me free literature. 
Enclosed is $ Ship ppd. Ship C.O.D. 
Please send: __- Mark Ten B assembled @ 

$59.95 ppd. Mark Ten B Kit @ $44.95 ppd. 
(12 volt negative ground only) Standard Mark 
Ten assembled, @ $44.95 ppd. _ 6 Volt: Neg. 

Ground Only 12 Volt: Specify Pos. Ground 
Neg. Ground Standard Mark Ten Deltakit" 

@ $29.95 ppd. (12 Volt Positive or Negative Ground 
Only) 

Car Year Make 

Name 

Address 

City /State Zip 

L 
Circle l3 on reader service cure! 
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in the best electronic circle 



For years, Weller Soldering Tools and Xcelite Hand Tools 
...top professional equipment in the business...have 
been keeping company in the best electronic circles... 
on the assembly line, service bench, in the field, and on 
leading distributors' shelves. 

Now they are part of the same company... Weller -Xcelite 
Electronics Division, The Cooper Group. 

It's a natural union...two leading American -made, 
quality lines have joined hands to offer you the principal 
tools you need for joining and fastening electronic 
components...soldering irons, guns and stations... 
screwdrivers, nutdrivers, pliers, wrenches, tool cases and 
kits...all from a single source. 

Weller- Xcelite...a good name to remember when you 
buy, sell, or use electronic hand tools. 

.....Weller soldering tools 
Xcelite hand tools 

Weller -Xcelite Electronics Division 
The Cooper Group APEX, N. C. 27502 

. u 1 I 



new & timely (continued. from page 12) 

Not large from a layman's point of view, 
the nickel -size device was called a "key 
achievement" by Dr. Karl H. Zaininger of 
the RCA Laboratories, where it was de- 
veloped. " Manufacturable CCD sensors 
of at least this size are essential if all - 
solid -state TV cameras are to have the 
resolution to satisfy a broad range of ap- 
plications," he said, going on to state that 
TV cameras with CCD's could he made 
the size of a cigarette package, or smal- 
ler. Such cameras would be especially 
useful in space exploration, military pro- 
grams, surveillance systems and a num- 
ber of other applications requiring small 
dimensions or low weight. 

"Invisible" wire now obtainable 
Ultrafine wire, in diameters of 10 to 28 

microns (equivalent to AWG Nos. 57 to 49) 
is now being offered by Raytheon. The 
wire is made in Germany by Lacroix and 
Dress, a firm acquired by Raytheon last 
year. 

The high -purity, low- oxygen wire is used 
in electronic watches, cameras, ultra - 
miniature electric motors, hearing aids, 
and other devices requiring extreme 
miniaturization and low current drain. The 
manufacturer states that its exceptional 
smoothness and purity enable the near - 
invisible wire to be wound without costly 
breaks. 

The new wire is supplied with solderable 
or non -solderable enamel coatings, and 
can also be supplied with a self- bonding 
coat that will form a self- supporting coil 
when mild heat is applied. 

ONE -TENTH AS THICK AS HUMAN HAIR, this 
coil of wire, shown with the hairspring and 
balance wheel of a watch, is being used in an 
electronic watch. Wire is .0007 -inch thick. 

TELEPRINTER, NEW AID TO THE DEAF, enables Mrs. Lyn Gerlis of Nanuet, N.Y., deaf since birth, 
to "talk" to her mother, Mrs. Elsie Sokal, who lives on Long Island. The two teleprinters were donated by ITT World Communications. Conversation is transmitted over the ordinary phone line with the help of the acoustical coupler seen beside the phone. Mrs. Gerlis' husband, Stewart, and 
16- month -old son, Sean, watch the conversation. More than 100 printers have been distributed in 
the New York metropolitan area through the New York -New Jersey Teletypewriters for the Deaf, 
Inc. 

Radio-Electronics is published by Gerns- 
back Publications, Inc. 200 Park Ave. S. 
New York, N.Y. 10003 (212) 777 -6400 
President: M. Harvey Gernsback 
Secretary: Bertina Baer 

ADVERTISING SALES 
EAST 
Stanley Levitan, Sales Manager 
Radio -Electronics 
200 Park Ave. South 
New York, N.Y. 10003 
(212) 777 -6400 

MIDWEST /Texas /Arkansas /Okla. 
Ralph J. Bergen 
The Ralph Bergen Co. 
6319 N. Central Ave. 
Chicago, III. 60646 
(312) 792 -3646 

PACIFIC COAST /Mountain States 
Jay Eisenberg 
J.E. Publishers Representative Co., 
8732 Sunset Blvd., 4th Floor 
Los Angeles, Calif. 90069 
(213) 659 -3810 

420 Market St., 
San Francisco, Calif. 94111 
(415) 981 -4527 

SOUTHEAST 
E. Lucian Neff Associates 
25 Castle Harbor Isle, 
Fort Lauderdale, Florida 33308 
(305) 566 -5656 

MOVING? 

Don't miss a 

single copy of 
Radio -Elec- 
tronics. Give 
us: 

Six weeks' no- 
tice 

Your old ad- 
dress and zip 
code 

Your new ad- 
dress and zip 
code 

ATTACH 

LABEL 

HERE 

name (please print) 

address 

city state zip code 

Mail to: Radio -Electronics 
SUBSCRIPTION DEPT., BOULDER, COLO. 

80302 
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Partncrs in Scicntific 
Calculations 

MITS 7440 MITS 7440 
PrO6isa Miner Desk -Top Scientific Calculator- 

The 7440 Scientific Calculator does the basic arithmetic 
functions plus ten transcendental functions. Algebraic 
problem entry with two deep nesting parentheses makes it 
possible to enter a problem just the way you would write 
it. Either floating decimal mode or scientific notation. A 
separate memory register can be used for storage of an 
intermediate result or of a constant. Trigonometric 
functions can be performed using either degree or radian 
entry. There is also a radian mode indication. A separate 
IT key, and factor reversal (x..y) are also featured. 

The 14 -digit LED display provides ten -digit precision for 
mantissa and two -digit precision for exponent. There is 
full sign change capability for both mantissa and expo- 
nent, and full chain calculation with any sequence of 
functions desired. Also featured are automatic error 
indications for overflow, underflow, and forbidden opera- 
tions. The 36 -key keyboard has separate clear and clear 
entry keys to prevent having to clear the whole problem 
in the event of an erroneous entry. The calculation range 
is 1099 to 10 -99. 

KEYBOARD FUNCTIONS: 
Sine Aresine Cosine Arccosine Tangent 

Arctangent ex lux log10x x' ITC, 1/x 
Addition Subtraction Multiplication Division 

SIZE: 8% "x12 "x3Y2' 
PRICE: Kit $199.95 Assembled $299.95 

Warranty: Full two -year warranty 
Prices subject to change without notice. 

mITs 
"Creutiue Electronics" 

6328 Linn, N.E., Albuquerque, New Mexico 87108 

S% 
505/265 -7553 Telex Number 660401 

r 

Desk -Top Computer - 
The programmer can program the 7440 to do extremely 
long or often used calculator operations. Instead of 
repeatedly entering into the calculator a formula in which 
only certain variables change, a formula can be entered 
once into the programmer and then be stored and run 
at will. 
The programmer automatically executes all steps of the 
program until it sees a location within the formula where 
a variable is to be entered. It than halts execution, but 
once the variable is entered into the calculator, the con- 
tinue key is pressed again and all remaining steps of the 
formula are executed until the programmer sees another 
variable entry or an "End of Program" command. 

FEATURES: 
256 programming steps with option of expandability to 
512 steps Program code for each function key on the 
calculator Constant power to the RAM's precludes 
destruction of stored programs Sixteen -key array to 
enter the address or instruction in hexadecimal Six 
annunciator lights to give clear identification of pro- 
grammed pauses; two to indicate a halt or end of 
program Two RUN modes of operation: Continuous or 
step S-Key to halt execution anywhere in the program. 

Kit: Programmer . . . $199.95 - Expansion ... $79.95 
Assembled: Programmer .. $299.95- Expansion .. $129.95 

on assembled units, ninety days on kits. 
Available from your local Olson Electronics Dealer. 

Enclosed is a Check for S - - 

or BankAmericard a 

or Master Chargea 
Credrt Card Ex piranen Date 
Include S5 00 for Postage and Handling 

Kit 
Assembled 

Model 7440 7440 Programmer Expansion 
Please Send Information on Entire MITS Line. 

NAME - 

ADDRESS - 

CITY - 

STATE&ZIP -- 
MITS/ 6328 Linn, N.E., Albuquerque, New Mexico 87188 505/2657553 Telex s 668401 
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Why a Sylvania home training program may be 

your best investment 
for a rewarding 
career in electronics 

28 



4 
LEADER IN ELECTRONICS 
TRAINING 

Over the years, Sylvania Resident 
Schools have trained thousands of 
men and women for key positions in 
the electronics field. Now, through 
Sylvania Home Training, you can 
receive the same high -quality career 
training at home. In your spare time. 
While you hold your present job. 
Remember, this training is designed 
with one purpose in mind - to give 
you the background you need to land 
the electronics job you really want! 

AUTOTEXT TEACHES YOU 

2 ELECTRONICS RAPIDLY, 
EASILY. 

AUTOTEXT, offered exclusively by 
Sylvania, is the proven step -by -step 
method of home training that can help 
you learn the basics of electronics 
quickly and easily. 

3 CASSETTE SYSTEM 

This innovative learning -by- hearing 
approach is a special option that adds 
an extra dimension to AUTOTEXT. It's 
almost like having an instructor in 
your own home. As you play the 
cassette tapes, you'll have an instruc- 
tor guiding you through your 
AUTOTEXT lessons. Explaining the 
material as you read it. Going over 
schematics with you, reinforcing the 
basic electricity and electronics study 
materials with you. Everything you 
need to know to get you started 
towards a highly regarded position as 
an electronics technician - all in an 
easy -to- understand, conversational 
tone. 

4 SPECIALIZED ADVANCED 
TRAINING 

For those already working in elec- 
tronics or with previous training, 
Sylvania offers advanced courses. 
You can start on a higher level without 
wasting time on work you already 
know. 

PERSONAL SUPERVISION 
THROUGHOUT 

All during your program of home 
study, your exams are reviewed and 
your questions are answered by 
Sylvania instructors who become per- 
sonally involved in your efforts and 
help you over any "rough spots" that 
may develop. 

6 HANDS -ON TRAINING 

To give practical application to your 
studies, a variety of valuable kits are 
included in many programs. In 
Sylvania's Master TV /Radio Servicing 
Program, you will actually build and 
keep an all solid -state black and white 
TV set, and a color TV set. You also 
construct an oscilloscope which is 
yours to keep and use on the job. 

FCC LICENSE TRAINING - 
MONEY BACK AGREEMENT 

Take Sylvania's Communications 
Career Program - or enter with ad- 
vanced standing and prepare im- 
mediately for your 1st, 2nd, or 3rd 
class FCC Radio Telephone License 
examinations. Our money -back 
agreement assures you of your money 

back if you take, and fail to pass, the 
FCC examination taken within 6 

months after completing the course. 

SCONVENIENT PAYMENT 
PLANS 

You get a selection of tuition plans. 
And, there are never any interest or 
finance charges. 

SEND ATTACHED POSTAGE PAID 
CARD TODAY.' FREE DESCRIPTIVE 
BOOK YOURS WITHOUT OBLIGATION! 

Sylvania Technical Systems, Inc. 

If reply card is detached send this coupon 

SYLVANIIA TECHNICAL SCHOOL 
Home Study I 

909 Third Avenue 
New York, N.Y. 10022 I 

Please send meFREE illustrated career 
catalog. I understand that I am under no 
obligation. 

Name 

Address 

I City 

I Age 
I Veterans: Check here 758 -405-0 
L_ J 

State Zip 

® SYLVANIA 

In the Master TV /Radio Servicing Program, 
you build and keep the all solid -state black 
and white TV set, the color TV set. the os- 
cilloscope and the multimeter shown above. 
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What's the Difference? 
3 -1 /2 digit multimeter with 6 to 13 
times the accuracy of a typical 

analog meter 
The industry's most popular bench -type VOM, corn- 
pared above to our Model 282 Digital Multimeter, has 
3% full scale DC accuracy. On the 50 -volt scale, that's 
an accuracy of 4-1.5 volts, or an accuracy of reading 
of 7.5% at about 20 volts. The 282's accuracy of read- 
ing is 0.5% ± 

1 least significant digit, or x.0.11 volt. 
Divide those two figures -1.5 by 0.11 -and you find 
that the 282 has 13.6 times the accuracy at that reading. 

Even at readings close to 50 volts, where the analog 
multimeter is most accurate, Model 282 remains more 
than six times as accurate as the analog multimeter. 

As for ease of reading ... the picture above shows 
Model 282 and the analog meter full size. Put it where 
you'd normally set up your multimeter and see for 

PRODUCTS OF 

DYNASCA/1/ 

yourself how much more easily you can read the 282's 
bright digital display. 

And there's more- automatic polarity, clear out -of- 
range indication, automatically positioned decimal 
point, 100% overrange capability, complete overload 
protection, 10 megohms input impedance and a three - 
position handle that doubles as a stand for tilt -up view- 
ing. Plus a Model PR -21 probe with switchable 100K 
ohm isolation resistor to prevent capacitive loading 
while measuring DC in RF circuits. 

And all for almost an analog price! Now in stock at 
your local distributor or write Dynascan. 

MODEL 
282 

$200 

1801 W. Belle Plaine A ve. Chicago, IL 60613 Phone (312) 327 -7270 

Circle 16 on reader service card 



PROJECTION TV 
in your livingroom 

by LARRY STECKLER, EDITOR 
FOUR BY I- IVE -FOU-I COLOR I V PIC- 

tures in your own livingroom -to- 
day! No, it's not science fiction, nor 
does it have to wait for some still - 
to -come development to make it pos- 
sible. It is the Advent Corporation's la- 
test product -VideoBeam Projection 
Color Television. And you can buy it 

now 
Picture size is more than ten times 

that of the largest (25 -inch diagonal) 
conventional color TV set. Its usable 
viewing area is more than 24 square 
feet (about 41 feet tall and 5 2/3 feet 
wide). That's almost life size. The big 
picture is clear, well defined, and bright 
enough to watch in a room with moder- 
ate background lighting. It costs $2495. 

Unlike other TV's, the VideoBeam 
set comes in two major pieces -a 
receiver - projector and a separate 
rather -special screen. The receiver - 
projector plucks the TV signals out of 
the air. just like any other color TV, 
but as the signal is received, the projec- 
tor beams the resulting picture across 
the room to the separate screen. All of 
the electronic steps needed to produce a 

television picture are taken inside the 
projector -receiver, and what travels 
from the projector to the screen is a 

beam of projected light, just like that 
from a motion- picture camera. The 
electron beam that produces the pic- 
ture is not projected, and the set oper- 
ates at voltage levels very close to 
those of conventional color sets so 

there is no additional radiation hazard. 

The screen 
Obviously, the screen has no re- 

THESE ARE THE CON- 
TROLS you use to operate 
a VideoBeam projection 
color set. 

Life -size TV pictures on a 4 x 5 -foot 
screen in your own livingroom is 

not a dream. It costs $2495, but it 
is here now. 

semblance to a conventional TV 
screen. It has no phosphor coating, and 
no electronic circuitry. Essentially, it is 

an advanced kind of movie screen. Its 
surface is curved, and it is coated with 
a new, highly -reflective aluminum 
screen material. It stands on legs, with 
its lower edge 32 inches off the floor, 
and its total height is about 7 feet. Wall 
mounting is possible (brackets are 
available) but requires extra care and 

effort. 
There is no wiring between the pro- 

jector and the screen. Sound as well as 

the picture is beamed at the screen 
from the projector, and is effectively 
bounced back at the viewers. 

THREE PROJECTION 
TUBES put the TV pic- 
ture on the screen. 
Here, with part of the 
console case removed 
you can see how the 
projection tubes are 
positioned 

The VideoBeam 
receiver -projector 

The projector unit is in a molded 
plastic console. All the usual controls 
are on the top of the 33 -inch high unit. 
Three separate projection tubes at the 
front of the cabinet transmit the three 
primary colors. One tube is red. one is 

blue and the third is green -the same 

three colors used in conventional color 
TV tubes. The three beams are con- 
verged at the screen to produce a full - 
color picture. 

The screen must be placed about 8 

feet in front of the projector. This is a 

fixed distance and cannot be varied 
more than 11/2 inches in either direc- 

SPEAKER 
GRILLE 



tion. Picture size is also fixed along 
with the angle of projection and the 
height of the projector and screen. 

The projector has the same basic pic- 
ture controls as any color TV set and. 
therefore, is operated in the same way. 
There are some additional controls to 
make it simple to maintain optimum 
focus and convergence. and to reestab- 
lish best picture quality if the projector 
is moved. 

The sound is produced by a single 
wide -range acoustic suspension 
speaker that is driven by a 5 -watt low - 
distortion amplifier that delivers supris- 
ingly good sound. 

With the sole exception of the pro- 
jection tubes all electronics are solid - 
state. Modular plug -in boards make 
rapid easy service possible should it 
become necessary. A comprehensive 
service manual that will permit any TV 
service technician to repair this set is 
available from Advent, and qualified 
factory personnel will accept telephone 

questions from technians should a 
problem arise. The manual is a loose - 
leaf book that shows each circuit in the 
receiver along with a detailed descrip- 
tion of circuit operation. Where IC's 
are used, even the circuit inside the IC 
is shown. 

Look at that picture 
The curved highly -reflective screen 

is an important part of the picture sys- 
tem. If you took the screen away and 
projected the picture on a flat white 
wall, it would be barely visible. The 
screen spreads light effectively over a 
gradually widening area and focusses it 
vertically over the range where the 
viewers are likely to be seated or stand- 
ing. At a distance of 12 feet back from 
the screen, the ideal viewing area is 12 

to 14 feet wide and the acceptable area 
is 18 to 20 feet. Outside these bound- 
aries, which continue to widen as you 
get further away from the screen, 
brightness and apparent color intensity 

PRIME ACCEPTABLE UNACCEPTABLE 

WHERE YOU SIT TO WATCH TV IS IMPORTANT These two drawings show the proper viewing 
positions. All other positions are not acceptable. 
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lessen, but there are no distorted opti- 
cal effects. 

One key factor in the picture clarity 
is that the set maintains proper vertical 
interlace of the scanning lines that 
make up the TV picture. Interlace is 
improving in most modern sets but in 
some instances is still so badly main- 
tained that the lines essentially drift to- 
gether, cutting picture resolution in 
half, and causing the scanning lines to 
become visible on the screen. (Things 
have been this way for so long that 
some people believe that the scanning 
lines are supposed to be visible which 
just isn't true.) 

The VideoBeam set also provides 
full dc restoration of the black level in a 
picture avoiding the loss of detail that 
can occur in the dark areas of a picture. 
This loss is particularly obvious when 
there is a sudden camera switch from a 
very light to a very dark subject. Full 
restoration provides this deteil, keeps 
large dark picture areas blacker and 
improves contrast. 

Since final picture quality depends to 
a great extent on reception conditions 
and the quality of the signal appearing 
at the antenna terminals of the set, a 
good antenna system is a must. With 
the large screen, even minor signal defi- 
ciencies become obvious, while they 
might not bother you on a smaller con- 
ventional set. 

Where do you put it? 
The Videobeam set is far from a per- 

sonal portable, but it should fit into the 
average home. The basic requirements 
are an unobstructed 8 -foot projection 
span and a comfortable viewing area 
alongside and behind the projector. 

For most of us, videocassettes or 
video disc playback is still some time in 
the future. But when prerecorded video 
programs do become available, the 
VideoBeam projector will be ideal for 
playback. In fact the set is designed 
with video recording and playback in 
mind. Inputs to the set are provided 
both by way of the antenna terminals 
and by a special direct input that 
bypasses the rf stage of the set. These 
two inputs will accomodate future as 
well as present playback devices. 

A video output jack makes it easy to 
record TV programs with an external 
video recorder. A separate audio out- 
put jack permits playing the audio 
channel through a hi -fi system or pro- 
vides for taping by an audio tape re- 
corder. 

How it's done 
As we all know, color television 

broadcasts are a mixture of three color 
signals -one red, one blue and one 
green.When these signals are properly 
recombined in a receiver, the full range 
of visible color is produced. 

In the Advent VideoBeam projec- 



ADVENT LlçhtGuide'" 
PROJECTION TUBE 

PHOSPHOR COATED - 
INTERNAL SCREEN 

IREO, BLUE OR GREEHI 

E_ECTRON REAM - 
MAGNETIC FOCUS 

ASSEMBLY 

PHOTOGRAPH OF ONE OF THE THREE PROJECTION TUBES. The 
single lens in front of the tt,be Is he only external optical element and 
plays an Important part In making the system possible. 

tion design, there are three separate 
LightGuide projection tubes, one for 
each color. Inside each tube is a single 
electron gun for the color that tube will 
project to the screen across the room. 
The gun is aimed to sweep back and 
forth over a three -inch phosphor - 

coated target screen inside the tube, 
which lights up the color of the phos- 
phor coating. Since the light emitting 
coating only has to produce one color, 

SPHERICAL PROJECTION 

MIRROR 

SPHERIC CORRECTOR 
LENS 

THE SPECIAL PROJECTION TUBE IS THE SECRET of this TV system. A 

detailed look at how it functions is shown in this drawing and explained 
in detail in the text. 

WITH THE CABINET REMOVED the Innards of the projection set are 
revealed. Note the easy access to parts which speeds and eases ser- 
vicing should It be required. 

it can be uniformly covered with a 

single phosphor for that color. The 
color dots or lattices of conventional 
sets are not needed, nor is a shadow 
mask -making tube efficiency much 
greater than is possible in a direct -view 
picture. This efficiency is the key to a 

bright projection picture. 
The diagram shows how the picture 

from the light -emitting target is pro- 
jected. The light given off is reflected 

by a spherical mirror, that directs the 
light out of the tube via a corrective 
lens. The mirror focusses the light from 
each point of the internal target to the 
corresponding area of the big screen 
across the room. When the separate 
blue, red, and green images from the 
three projection tubes converge on 
the screen, the full -color picture is 
produced. 

As roundabout as this may seem, it is 
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much simpler than the usual color tele- 
vision technique. The beam from the 
single electron gun inside each tube 
sweeps back and forth over a span of 
only 15° instead of the 90° span in the 
ordinary color tube. This makes it far 
easier to maintain picture linearity 
across the screen. Also, there is no need 
for clusters of color dots or for the 
color lattices used in newer picture 

tubes, and no concern that an electron 
beam might strike the wrong color 
phosphor. The result is that the usual 
fussy convergence of three colors on 
the face of a picture tube becomes the 
simpler matter of overlapping the 
beams from the three projection tubes 
on the large external screen. 

The projection tube also contains all 
the critical optical elements, sealed in a 
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SERVICE CONTROLS ARE LOCATED AT THE BOTTOM of the rear chassis. Some of the plug -in 
circuit modules can be seen above this panel. 
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LOOKING FROM THE REAR major sections of the projection chassis are identified. Once again the 
plastic case has been removed to provide access. 
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fixed relationship inside the tube. This 
allows all critical optical adjustments to 
be made only once -during manufac- 
ture of the tube. This also keeps these 
optical elements dust free. The only 
optical element exposed is the front of 
the corrector lens which does require 
occasional dusting. 

What's it like? 
I've only spent a few hours watching 

the VideoBeam projection TV and 
have not yet experienced it for an ex- 
tended time in my home environment, 
but I do have some immediate corn - 
ments. 

The huge picture is a great advantage 
when watching certain types of TV 
programming. A Jack Cousteau feature 
on life in the sea or a football or a 
baseball game are simply tremendous. 
The near life -size pictures put you right 
in the middle of the action. 

But even regular programming 
beomes more exciting. You can see not 
just more close -up detail, but more of 
what is happening too. Instead of being 
locked into looking straight ahead, 
your eyes are free to move, to follow 
the action. The added realism cannot 
be described. 

The bad, of course, becomes just as 
exaggerated as the good, and there is 
plenty of it. Technical flaws, in particu- 
lar, from out -of -focus camera work to 
commercials shot in a hurry on 
mediocre equipment, show up unmis- 
takeably at life size. Poor- quality 
broadcasting, especially when the col- 
ors aren't right, is much more visible 
and annoying on the big screen. And 
the variation in quality from station to 
station, program to program, or even 
moment to moment on a particular 
program is striking. 

Overall, the big picture is a great way 
to watch color TV. At $2495 it remains 
beyond the reach of most of us, but the 
picture size and quality make you wish 
you had one in your home today. R -E 
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This book has increased our busi- 
ness 25 %! Our phone number is in- 
side the back cover." 



FIG. 1-PIONEER MODEL 
TX -9100 STEREO tuner 
is a typical example of 
a high -quality FM tuner. 
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New FM Tuner Circuits 
Much of the improved performance in recent high- fidelity FM tuners and 
receivers involves innovations in signal handling and processing. 
Here's how Pioneer treats impulse and interstation noise problems. 

by LEN FELDMAN 
CONTRIBUTING HIGH -FIDELITY EDITOR 

SOME TIME -AGO, WE HAD AN OP- 
portunity to test a high -quality tuner, 
Pioneer TX -9100. Shown in the photo 
of Fig. 1. In addition to its excellent 
performance in terms of FM reception, 
the tuner includes a unique noise - 
suppression circuit that significantly 
reduces the audible effects of local igni -, 
tion noise and other electrical interfer- 
ences. Of course, we all know that FM 
is supposed to be immune to 
amplitude- varying noise signals. To a 
large extent, it is; but in the real world, 
just run an electrical razor or a spark- 
ing electric drill motor near your FM 
tuner or receiver and you'll quickly 
realize that theory is one thing, and 
practice is another. 

Exploring other FM products, we 
found that one or two Sony FM com- 
ponents introduced a year or so ago 
also feature an effective ignition noise 
or pulse noise reducing circuit. The un- 
ique aspect of the Pioneer circuit is the 
fact that it not only reduces this form of 
interference without affecting fre- 
quency response of audio programming 
but it also provides an elegant "clue" 
for an effective interstation muting cir- 
cuit which can now be made to function 
on the basis of signal -to -noise content 
rather than purely on the basis of actual 
signal strength which most muting cir- 
cuits rely upon. 

Figure 2 is a block diagram of the 
entire pulse noise suppression and mut- 
ing circuit of the TX -9100. The pulse 
noise suppressor consists of a noise - 
level sensor, a high -pass filter plus 
pulse generator, a signal time -delày 
circuit and a gating circuit. 

Noise level sensor 
After FM detection, the total com- 

posite signal is amplified by an audio 
amplifying stage. The output of this 
stage is fed first to a high -pass filter 
having a cut -off frequency of 150 kHz 

and then to the noise -level sensing cir- 
cuit, a partial schematic of which is 
shown in Fig. 3. Noise pulses having 
rapid rise times are amplified by Q14 
and Q15. Output from these stages is 
rectified by D1 1 and DIO producing a 
negative output, which is fed to the 
base of Q16. 

The internal impedance of Q16 var- 
ies based upon the negative voltage 
supplied and, therefore, the emitter 
voltage of Q16 is controlled by the am- 
plitude and repetition rate of the incom- 
ing noise pulses. The resulting dc out- 
put is used as an agc control voltage for 
Q14 as well, and its gain is, therefore, 
maximum when no noise appears with 

I 
the composite signal. As we shall see 
presently, the same dc output is used to 
control the muting circuit as well. 

Pulse generator 
The output of the high -pass filter is 

also fed to a pulse generator circuit. 
This circuit is designed to produce 
negative pulses based upon the amp- 
litude and quality of the incoming pulse 
noise, which is amplified by Q19 in Fig. 
4 and then half -wave rectified by D12 
to produce the positive halves of the 
noise pulses. These positive pulses are 
amplified by Q20 and are used to trig- 
ger a Schmitt trigger (Q21 and Q22). 
The Schmitt trigger is so arranged that 

If- 
SIGNAL 

DETECTOR 
MUTING 

(IC) 
CIRCUIT 

q 

MUTING SWITCH 

AUDIO 
AMPL 

NOISE LEVEL 
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HI -PASS 
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SCHMITT 
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(IC) 
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CONTROL 

GATE 
CIRCUIT 

FIG. 2 -BLOCK DIAGRAM OF NOISE -PULSE SUPPRESSION and muting circuits in Pioneer 
TX -9100 tuner. 
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low -level noises will not activate it. 
Note that the circuit also has a shut -off 
feature for the pulse generator. This is 
done for the following reason. 

Suppose for example, that the mut- 
ing switch on the front panel is in the 
off position because a listener wishes to 
hear a weak station, however noisy it 
might be. Because of the high noise 
level, the pulse generator might then 
feed a continuous negative voltage to 
the gate circuit and might shut off the 
audio circuit entirely much like a regu- 
lar muting circuit. Under such circum- 
stances, the base of Q20 is grounded by 
an external connection (not shown in 
Fig. 4) thereby preventing the Schmitt 
trigger from generating pulses. 

Gating circuit 
The gating circuit consists of two 

FET's, two diodes and two "holding 
capacitors" as shown in Fig. 5. Nega- 
tive pulses from the pulse generator cir- 
cuit are fed to the gates of the FET's 
causing source and drain to "open cir- 
cuit" instantaneously and thereby 
shutting off the audio signals. (When 
negative voltage is applied to the gate 
of a FET, its internal impedance be- 
comes infinite. 

At first glance, it would seem that 
the audio signal goes to "zero" instan- 
taneously but in fact, holding 
capacitors C16 and C17 hold the level 
until the gate is closed again. Thus, the 
audio waveform contains only a small 
notch for each negative pulse. Since 
the width of the negative pulse is only 
about 18 µs or so, the notch produces 
very little audible effect -far less than 
would have been heard if the noise 
spike itself were riding through with the 
signal. 

Delay circuit 
To synchronize the timing of the gat- 

ing circuit and the incoming noise, the 
entire composite signal is delayed by a 
few microseconds before application to 
the multiplex audio circuits. 

The muting circuits 
The muting circuit of this tuner is 

unique since muting is activated by the 
signal -to -noise ratio and the dc voltage 
from the detector output, rather than 
by arbitrary levels of input signal 
strength. As mentioned earlier, the 
noise level sensor circuit shown in the 
partial schematic of Fig. 3 is involved 
in the muting circuit too. The negative 
output produced by the noise -level 
sonsor is fed to the muting IC. As this 
negative voltage becomes greater, the 
relay is activated, muting the audio 
signal. 

Another input to the muting IC is di- 
rect coupled dc output from the FM 
ratio detector. The familiar S -cruve of 
such a detector is shown in Figs. 6-a 
and 6 -b. In a properly aligned ratio de- 
tector greatest linearity of detection 
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occurs when the dc voltage at the out- 
put of the ratio detector is zero. When 
the tuner is detuned, detector output 
may be either positive or negative. 

In Fig. 6 -a, a positively detuned 
condition results in the recovery of the 
distorted audio waveform, especially at 
COMPOSITE 
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stereo headphone amplifiers. Thus, 
even when using phones only, full ad- 
vantage of the muting and noise pulse 
suppression features can be had. 

In view of the accurate sensing 
method of low distortion tuning made 
possible by this dual input muting cir- 
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or near the 100% (± 75 kHz) modula- 
tion level. The input to the muting IC 
to which the dc level of the detector is 
applied is so arranged that a departure 
from close to 0 volts dc at that point 
will also activate the muting relay for 
muting of the audio signal. As proper 
centered tuning of the desired station is 
approached, dc output from the detec- 
tor approaches 0 volts, the relay is 
deactivated and linear low distortion 
audio signals are fed through the out- 
puts, as illustrated in Fig. 6 -b. 

The actual relay used for muting is a 
sealed reed type, noted for total ab- 
sence of low- frequency "popping" 
noises, when it is activated or deacti- 
vated. The relay is positioned just 
ahead of the emitter follower output 
stages of the tuner, which feed the var- 
iable and fixed level output jacks of the 
tuner, as well as the self -contained 

cuit, readers might wonder why the 
tuner needed a center -of- channel tun- 
ing meter. The answer is twofold. 
First, as with all high -quality tuners, 
the muting circuit can be defeated with 
a front -panel switch. This is done so 
that listeners desiring to hear weak or 
distant signals can do so, if they are 
willing to tolerate the accompanying 
noise. In the case of the Pioneer 
TX -9100, it was found that signal in- 
puts below approximately 6 -µV will be 
blocked by the muting circuit. As has 
been pointed out, however, unlike 
more conventional muting circuits the 
threshold will vary somewhat from lo- 
cation to location, depending upon 
local noise conditions. 

Secondly, since the "window" of the 
center tune feature in the muting circuit 
has finite width (muting will be over- 
come even when the dc output of the 
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detector is slightly off "absolute zero ") 
the presence of the center tune meter 
enables the user to further zero in on 
the most linear portion of the ratio de- 
tector S curve. 

Interestingly, however, with average 
signal input levels (100 µV or higher) 
measurements showed that even with 
the dial tuned to the edge of the muting 

"window" (either on the "plus" side 
or the "minus" side) total harmonic 
distortion measured no greater than 
0.25% -a highly acceptable figure. 

Under the same input signal condi- 
tions, trimming the dial setting by 
means of the center of channel tuning 
indicator further reduced the THD 
reading to between 0.12% and 0.15 %. 

0 DC LEVEL 

DESIRED DISTORTED 
AUDIO OUTPUT 

a 

0 DC LEVEL 
DESIRED I UNDISTORTED 

AUDIO - \ OUTPUT 

FIG. 6- DETUNING AN FM TUNER causes de- 
tection to occur over non -linear portion of 
ratio- detector's "S" curve (a). When set is 
properly tuned (b), recovered audio has least 
harmonic distortion. 

All of these measurements were made 
under "worst condition" 100% mod- 
ulation. Since most FM broadcasts 
stay well below full deviation an aver- 
age program material, typical THD 
figures under musical or voice listening 
conditions might be expected to be 
even lower than these incredibly low 
test condition figures. 

With so much emphasis these days 
on amplifier refinements and four - 
channel circuitry, it's good to see that 
some companies have not forgotten the 
most popular high fidelity program 
source of all -FM broadcasting. As 
new FM circuit refinements appear in 

future products we will try to bring 
them to you. R -E 

The FM- 2400CH provides an 
accurate frequency standard for 
testing and adjustment of mobile 
transmitters and receivers at pre- 
determined frequencies. 

The FM- 2400CH with its extended range 
covers 25 to 1000 MHz. The frequencies 
can be those of the radio frequency channels 
of operation and /or the intermediate fre- 
quencies of the receiver between 5 MHz and 
40 MHz. 

Frequency Stability: ± .0005% from +50° 
to + 104°F. 

Frequency stability with built -in thermometer 
and temperature corrected charts: ± .00025% 
from +25° to +125° (.000125% special 450 
MHz crystals available). 

Self- contained in small portable case. Complete 
solid state circuitry. Rechargeable batteries. 

WRITE FOR CATALOG! 
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MOBILE 

Tests Predetermined Frequencies 25 to 1000 MHz 
Extended Range Covers 950 MHz Band 
Pin Diode Attenuator for Full Range Coverage 
as Signal Generator 
Measures FM Deviation 

FM- 2400CH 
(meter only) $595.00 

RF crystals (with temper- 
ature correction) 24.00 ea. 

RF crystals (less temper- 
ature correction) 18.00 ea. 

IF crystals catalog price 

INTERNATIONAL 

CRYSTAL MFG. CO., INC. 
10 NO LEE OKLA. CITY. OKLA 73102 
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SOMETIMES A NEW VERSION OF A CIR- 
cuit comes along that seems compli- 
cated at first, but ends up solving a lot 
of problems in a simple way. This is 
certainly true of an active bandpass fil- 
ter technique called hiquadratic section. 
It seems to take a lot of parts 
-including three operational ampli- 
fiers. But you end up with stable and 
simple operation, high Q, easy design, 
and independent control of practically 
everything. You'll find the circuit 
handy for handpass filters of all types, 
particularly in electronic music and 
percussion circuits. 

A bandpass filter is one that favors 
one frequency or a narrow group of 
frequencies. A series R -L -C circuit 
such as Fig. I is called a single pole 
bandpass filter. It passes one fre- 
quency with theoretically zero loss, 
and provides progressively higher loss- 
es above or below that selected fre- 
quency. 

There are two things you can con- 
trol. One is the center frequency or res- 
onant frequency. This is determined by 
the size of the inductance and capaci- 
tance. using the familiar formula 

fre, = I 

2n VLC 
The curves in Fig. I are shown 

normalized to some center frequency Fn. 
Double the L -C product, and the fre- 
quency gets cut in half, and so on. 

The other thing we can control is the 
bandwidth. This is also known as I/Q 
and is the width of the response be- 
tween the upper and lower -3- decibel- 
(0.707 amplitude) points. The Q is con- 
trolled by setting the ratio of inductance 
to capacitance. Another form for Q is 

2nLf 
R 

Bandwidth is normally referred to 
the center frequency with these two 
expressions: 
Bandwith= 

Upper F3DB -Lower F3DB 

Center Frequency 
and 
Center Frequency = 

V(Upper F3D6) (Lower F3DB) 
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ACTIVE 
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Bandwidth and Q not only determine 
the width between the 3 -dB points, but 
they also determine how steeply the 
curve initially falls off either side of the 
passband. Note that all the curves end 
up eventually falling off in either direc- 
tion at a rate of 6 dB per octave (half 
amplitude as you double or halve the 
frequency of the stopbands). This ulti- 
mate levelling off is caused by the reac- 
tance of either the inductor or the 
capacitor becoming negligible at fre- 
quencies well above or well below res- 
onance. 

If we want more steepness than we 
can get with a single R -L -C section, we 
can cascade several identical sections, 
perhaps staggering them in frequency 
to get an overall response shape that is 
flat or slightly dipped instead of 
peaked. 

There are several problems with the 
passive circuit. The inductor is usually 
big, expensive, and not adjustable over 
a wide range. Secondly, the circuit is 
load sensitive. Finally, there's a bunch 

.2F0 

o- 

10 

40 

50- 

-60 

FREQUENCY RATIO 

.4F0 .5F0 .7F0 

of minor problems such as hum getting 
into the inductor field, and the diffi- 
culty of cascading sections without in- 
teraction. To get around these prob- 
lems, circuit designers have come up 
with a number of active filter circuits 
that use resistors, capacitors, and op- 
erational amplifiers to simulate the per- 
formance of L -C circuits. One particu- 
lar circuit of this type is called the hi- 
quadratic handpass section. It is shown 
in Fig. 2. 

Unlike many simpler bandpass ac- 
tive circuits, this one lets you indepen- 
dently control the circuit gain, the 
center frequency, and the bandwidth or 
Q. Gain and Q are changed by chang- 
ing a single resistor. You can use either 
one or two resistor adjustments to 
change the center frequency, and do so 
independent of Q. The table shows the 
component values for various Q's and 
center frequencies. 

To trim the center frequency, you 
vary R2. To change Q, you change RI, 
and to change gain, you vary R3. The 

(FD = RESONANCE) 
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FIG. 1- SINGLE -POLE R -L -C filter and its universal response curves. The bandwidth is determined 
by the O of the circuit. 



An inductor -free bandpass filter that is easy to work 
with and control. Use it for electronic music 
chimes, percussion and bell effects, and audio filters. 

by DON LANCASTER 

three controls do not interact at all, giv- 
ing you a simple design and easy, flexi- 
ble adjustments. 

Large frequency changes are made 

by changing both capacitors (C) simul- 
taneously. You get the best dynamic 
range and stability by keeping both 
capacitors and both frequency deter- 

TABLE 
Component values versus Q and Frequency 

Frequency C Q Fil 

10 Hz 
20 Hz 
50 Hz 

100 Hz 
200 Hz 
500 Hz 

1 kHz 
2 kHz 
5 kHz 

10 kHz 

15µF 
7.5µF 
3.3µF 
1.5 NF 
.75 µF 
.33 pF 
.0159 pF 
7500 pF 
3300 pF 
1500 pF 

0.5 
1 

2 

5 
10 
20 
50 

100 
200 
500 

5K 
10K 
20K 
50 K 

100 K 
200 K 
510 K' 
1.2 meg' 
3.3 meg' 
10 meg' 

(values approximate- 
rounded to stock 

sizes) 

(values approximate - 
'influenced by 

frequency and supply 
voltage) 

If R3 = 10 K, circuit gain = Q 
If R3 = 100 K, circuit gain = Q /10 
If R3 = 1 K, circuit gain = 10Q etc ... 

R3 
10K 

(SETS 
GAIN) 

R2 10K 
MA, 

015 (SETS CENTER FREQUENCY) 

If 

R 1 200K 

(SETS 0) 

R4 

10K 

(SETS STABILITY) 

INPUT MUST 
RETURN TO 

GROUND VIA 
LOW RESISTANCE 

o 
OUTPUT 741, 

1558 OR 5558 

OP AMP - CONSULT 
DATA SHEET FOR 
PIN NO'S. 

SUPPLY '9. OR '12V 

FIG. 2 -THE BIOUADRATIC BANDPASS FILTER has op -amps replacing Inductors. You have inde- 
pendent control of gain, center frequency, bandwidth, or O. Values given are for 1 kHz center 
frequency, a O of 20 and a gain of 20 at resonance. 

mining resistors (R2 and R2') equal in 
value. Note that a single resistor fre- 
quency adjustment is also non linear 
-you have to change the resistance 9:1 
to get a 3:1 frequency change. 

With the low -cost 741 and 1558 and 
5558 dual op -amps, operation is good to 
several kHz, even at very high Q's. At 
low frequencies, stable Q's of 50, 100, 
and even 200 are easy to get. For 
higher frequencies and higher Q's, you 
have to go to a premium operational 
amplifier such as the LM318. 

As long as you use high supply volt- 
ages, the circuit performance depends 
only on the resistors and capacitors, 
and not on the op -amp or the supply 
voltage. At very low supply voltages, 
the circuit can break into sustained os- 
cillation when RI is very large -this is 
caused by changing gain and phase 
shifts inside the op -amps. The effects 
disappear with 8 volts or more 
across the op -amp. 

Analog computer people will in- 
stantly recognize the circuit as an 
analog of a pendulum. RI adds "rust" 
to the hinge and provides damping. For 
circuit theory people, the transfer func- 
tion of the circuit is given by the ex- 
pression 

- l S 

Eout _ R3 x C 

Ein S2 + 1 S + I 

RIxC (R2xC)2 

S = jw = iznf 
and is valid at any frequency where you 
can neglect op -amp high- frequency 
performance limitations and where 
R4 = R5. 

Using it --the biquad 
Electronic music is an obviously 

good place to use this circuit. There are 
three ways the circuit can be used: 

As a filter, you can selectively pass 
certain portions of the audio band, do 
format filtering, or pick out selected 
harmonics of a complex waveform. Or 
you can use it to shape noise into a de- 
sired frequency distribution or to em- 
phasize a portion of an audio spectrum. 

(continued on page 94 ) 
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MASTER ANTENNA SYSTEMS 
where from here? 

You were right. MATV business is shift- 
ing away from the typical television service 
dealer. Several reasons grew quickly appar- 
ent as I dug into the situation. But it is not 
too late for the determined shop to get this 
business back, if he really wants it. 

The master antenna business has grown 
up. A mast -mounted preamp and a few split - 
ters won't feed many receivers, nor ade- 
quately process the variety of uhf and vhf 
signals now available in most localities. I 

detect an unwillingness in the average TV 
technician to learn how to install and service 
sophisticated rf equipment properly. 

Again (unpleasant thought) I heard carp- 
ing against bad workmanship. That's a 

common fault in MATV systems that don't 
work well. Shoddy workmanship is more 
visible than poor engineering, so I heard 
more about it. 

But I've concluded that insufficient en- 
gineering creates the major problems with 
MATV installations. Consider this situa- 
tion. A school expansion included a TV dis- 
tribution system. A local television dealer 
priced a few amplifiers and outlets, a nice 
broadband antenna and some cable. He 
made a low bid and got the job. However. 
the architect's hid specification stipulated a 

particular signal level. from certain stations, 
delivered to the room outlets. turned out to 
be grossly impractical. A survey later 
showed it would take a 1500 -foot antenna 
tower to find even a snowy signal from two 
of the stations. The dealer lost his shirt, and 
a lot of prestige in the town. because he 
didn't know enough rf engineering to recog- 
nize the impossibilities of the faulty specifi- 
cation. 

Therein lies the crux of the whole matter. 
Picking up and distributing multiple televi- 
sion signals demands expertise seldom av- 
ailable in the average television shop. I'm 
talking about training in mathematics, famil- 
iarity with TV station strength, propagation, 
and patterns, knowledge of antenna charac- 
teristics. rf measurement know -how, and 
experience with the millivolt- reference de- 
cibel. with cable losses, with tap isolation, 
noise figures, and endless interrelationships. 
Few technicians get this type of training. 
Without it. laying out and installing a mod- 
ern MATV system comes close to impossi- 
bility. 

What you can do 
Let me take you behind the scenes at a 

company of the type MATV buyers increas- 
ingly turn to. You can study their methods 
and philosophies. Some of their ideas you 
can emulate easily. Others may seem 
beyond you: you'll have to seek ways to 
meet these challenges. Whatever you do, 
here's where the MATV business has 
headed. Read and learn. 

Commercial Electronics, Inc.. is 14 years 
old. Its president. Carl Colip, Jr.. and its 
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CARL COLIP, JR., DISCUSSES SPECIFICA- 
TIONS for new MATV system with architect 
client. Spacious building on U.S. 40 is barely 2 
years old. 

vice president of engineering. B.J.H. Ab- 
raham. bring to the firm years of experience 
in acoustic and communications engineer- 
ing. They direct most of the MATV and en- 
gineering operations. Eighteen specialists 
comprise the technical staff, including three 
with engineer training, one with an engineer- 
ing degree, six with FCC licenses. and 
seven with State of Indiana Radio/ Televi- 
sion Technician and Antenna Installer 
licenses. Virtually the entire staff has 
graduated from training clinics offered by 
MATV, CATV, and sound equipment 
manufacturers. 

The company began as an audio systems 

by FOREST H. BELT 

adiallillinilli 
installer /contractor. But the growth of video 
as a common adjunct of school. industrial. 
and hospital communication systems led the 
company to become "a total systems sup- 
plier and installer." A new 12.000- square - 
foot building a dozen miles east of In- 
dianapolis, Ind. houses a complete 
tilATV /CATV /sound design engineering 
facility. service and repair shop for audio 
and video equipment. instrumentation for 
sound and rf distribution analysis. studios 
for cable television or sound program origi- 
nation and recording, and complete installa- 
tion and system- testing apparatus. 
Service /installation trucks, as well as execu- 

PROFESSIONAL ENGINEER B.J.H. ABRAHAM works out problems for MATV, CATV, and sound 
installations on Hewlett- Packard minicomputer. This suggests the direction MATV planning and 
design seem to be taking. Same thing can be done with inexpensive calculator, or even pencil and 
paper, but not as consistently, conveniently, quickly, or accurately. 



THERE'S A NEW TREND IN MA TV. Call it professionalism. Master antenna 
systems are becoming the bailiwick of specialists -commercial firms that 
deal with architects and builders to design elaborate, competent, and 
profitable installations. 

Many neighborhood radio/ television dealers are losing their share of 
this lucrative business. Radio -Electronics wondered why. Late last year, 
we asked writer /photographer (and former editor) Forest H. Belt to 
investigate for us. Here is his report. 

tive cars. are radio -equipped. 
Question: What does it take to get into the 

MATV business today? Is there room for 
newcomers? Answer: Yes, there is room. 
MATV is a burgeoning field. To get in, you 
need technical know -how. You don't have 
to be a graduate engineer, but it helps im- 
mensely. You must understand rf propaga- 
tion and distribution. You need a pretty 
good grasp of math -particularly of 
logarithmic relationships such as are in- 
volved with decibels of gain. loss. and 
signal /noise ratios. You'll want to com- 
prehend new concepts -two -way distribu- 
tion channels, data multiplexing, cable TV 
interfaces. 

Colip and Abraham agree that you can 
obtain practical schooling from the man- 
ufacturers of MATV and CATV equip- 
ment. Their literature contains a wealth of 
expert MATV instruction, more than in any 
textbook. You need lots of basic electronics 
training before you tackle MATV: you can 
then learn specifics from booklets, clinics. 
and seminars furnished (often free) by 
MATV manufacturers. 

But schooling doesn't fulfill the whole re- 
quirement. You need experience. If you're 
determined to go it on your own, with your 
own business, expect to make mistakes and 
learn from them. Manufacturers offer help. 
but you're still on your own when troubles 
develop. To hedge your bet, work for an 
established MATV installer a few years and 
gain experience under the tutelage of ex- 
perts. Commercial Electronics. Inc., for ex- 
ample, trains their own installers and tech- 
nicians. having found that no school pre- 

9. 

Everett 4k... 
CAREER CENTER 

TYPICAL MATV INSTALLATION at school 
calls for distribution at uhf and vhf, plus two 
"live" channels for in -house productions, 
classroom monitoring, even two -way video 
communication if that becomes necessary. 

EXCEPTIONALLY EQUIPPED REPAIR BENCH does more than make fixing easy. It also lets 
specifications be checked on new or unknown equipment, or on fresh repairs to make sure they 
return unit to full performance. 

pares them for the actualities of putting in rf 
and sound distribution equipment. 

Finally. entering the MATV business re- 
quires investing in test instruments and 
knowing how to use them. An accurate 
field- strength meter, with ranges that let you 
measure dBmV (decibels with I mV as the 
0 -dB reference) is likely your key instru- 
ment. A reflection -coefficient bridge. a vhf 
sweep generator, a wideband oscilloscope 
(300 MHz or so); you'll need these to test 
cable in runs and in the shop. A set of calib- 
rated rf attenuators; a white -noise generator 
for signal /noise measurements; and so on. 
Any competent technician can make all the 
tests and analyses of rf distribution gear if 
he has the test equipment and knows how to 
use it. 

What an engineer does 
Then why all this talk of engineering 

specialists? The trend actually is toward 
companies with engineering capability, 

perhaps in one man. In original design. or in 
redesigning a faulty installation, true en- 
gineering becomes important. Bill Ah- 
raham. for example. holds professional en- 
gineering registration in several states where 
the company does business. He designs sys- 
tems for clients far outside the radius where 
C -E customarily installs. 

His primary tool is a Hewlett- Packard 
model 9810A minicomputer. No radio /tv 
dealer is likely to ante up the $5000 or so this 
instrument costs, so Abraham has this addi- 
tional edge over the average MATV de- 
signer. He has devised programs for every 
MATV problem and circumstance he can 
think of. He "writes" each program into the 
minicomputer and then records it on a small 
magnetic card. A complicated series of cal- 
culations for a multibranch distribution net- 
work, once a three -day job with pencil and 
paper, Abraham does now in a few minutes. 
The magnetic -card program instructs the 
computer to ask for whatever data are 
needed to complete the calculations. 

A partial example: Abraham runs a card 
labeled MATV PROGRAM 2 into the slot. 
On a paper tape, the computer responds, 
ENTER MAX DBMV TAP OUTPUT. Ah- 
raham punches 20 on the keyboard. The 
number represents a design decision he 
must make. The 20 dBmV is the most signal 
a TV set can optimally handle. The compu- 
ter records 20.000 on the tape and responds. 
ENTER MIN DBMV TAP OUTPUT. Another 
design factor. Abrayam decides he wants at 
least 6 dmV at this final tap (calculations 
always begin with the furthest tap on the leg 
with the most loss). He punches 6 on the 
keyboard. The computer records it. then 
calculates the tap isolation figure and dis- 
plays it on the tape: TAP ISOL = 12.000. It 
then also displays the signal level that must 
feed the tap: DBMV OUTPUT 6.000. Then 
the tape instructs, ENTER FT TO NEXT 
DEVICE. 

This goes on until the signal acquired to 
feed the tap becomes too large. The tape 
writes, ADD AMPLIFIER MAX GAIN DB 
43.400. Instruction, ENTER GAIN ADDED 
(the actual gain of the amplifier Abraham 
decides to use). Maybe the leg reaches the 
splitter first. at which time Abraham queries 

43 



splitter output. The minicomputer has kept 
track: SPLITTER OUTPUT 33.930. Now 
the program takes him down the next leg, 
away from the splitter. All this has taken a 

minute or so. 
The computer program even heads off er- 

rors. In one calculation, Abraham came to a 

point where the leg obviously (to the compu- 
ter) was too long. The machine typed out, 
YOU DID NOT PICK MOST LOSSY LEG. 
START OVER. 

Another program delivers approximate 
figures for station reception. As an example, 
Abraham wonders if a particular TV station 
can be included reasonably in a new system 
he soon will bid on. He inserts the card, and 
the computer writes, MATV PROGRAM 1. 

ENTER CHANNEL NUMBER Abraham 
punches 49. The computer writes, ENTER 
XMT ANT HT. Abraham consults 
Broadcasting Yearbook for that information 
and punches the number of feet (above av- 
erage terrain) on the keyboard: 750. Compu- 
ter writes, ENTER ERP KW. Maps say 50; 
Abraham punches it in. The tape rolls a few 
lines and then prints out: RCV ANT HT 63.5 
(line -of -sight over flat ground) SIG LEVEL 

6.3 DBMV. That indicates a signal well 
down into noise -a difficult reception situa- 
tion, but Abraham decides usable if a noisy 
(snowy) signal proves acceptable to the con- 
sumer. 

A few more such manipulations plot each 
channel within conceivable reception dis- 
tance. Abraham points out that these are 
"ballpark" readings, but they help him de- 
cide quickly which stations are practical and 
which not. Engineer -plus- minicomputer 
make an efficient, dependable combination. 
Technician and portable calculator come off 
slower, but not necessarily less accurate. 
Pencil and paper leave a lot to chance. 

Dealing with MATV systems 
that never work 

(commercial Electronics, Inc., experts 
are often called upon to rescue a system 
someone else installed but couldn't get to 
work properly. Bill Abraham runs the sys- 
tem parameters through his minicomputer. 
C -E technicians know before they arrive at 
the site how the equipment should perform 
on each channel. Then they go through and 
take measurements. A TV set needs 5 to IO 

TYPE F MATV CONNECTOR 
The weakest link in many MATV systems seems to be the rf connectors. They're so 
often installed wrong or carelessly. The type -F connector is solderless. The inner 
conductor of the cable forms the center pin. A little concern is all that's needed. 
Here's how to do it right. 

1. Strip off 1 inch of 
vinyl outer sheath. Spe- 
cial tool helps preserve 
shielding beneath. 

2. Peel off shield foil, 
but don't damage drain 
wires. 

3. Leaving 1/8 inch, 
strip off inner insulation. 

4. Slide sleeve over 
drain wires, dressing 
them backward over 
sheath. 

5. Split ferrule of shell 
and slide onto cable, 
working split portion 
under vinyl sheath and 
into contact with shield 
foil and drain wires. 

6. Slide sleeve down 
next to shell, with drain 
wires under sleeve. 

7. Crimp sleeve with 
crimping tool, pinching 
drain wires tightly. 

8. Leaving 3/8 Inch 
projecting beyond con- 
nector shell, snip off 
center conductor. 

9. Coat finished con- 
nector with silicone 
grease inside and out for 
weatherproofing. 
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dBmV (around 1500 to 3000I.V) of clean 
signal to show a good picture. if that's not 
delivered at every outlet, measurements 
back along the distribution lines track down 
where the fault lies. 

Disappointing results stem frequently 
from careless workmanship. Frayed outer 
conductors short the coaxial cable at con- 
nectors. Or, a shield fails to ground properly 
at one end. (Editor's Note: The box on this 
page shows how to install a type -F MATV 
connector.) 

The trouble could be poor signals from 
the antennas, or a miscalculation along 
some leg. Sometimes, everything has been 
designed and wired up properly, yet the sys- 
tem doesn't work because amplifiers are not 
adjusted correctly. Or an important pad or 
filter has been omitted. Or measurements 
were made wrong. 

Finding these defects demands experi- 
ence and equipment. Technicians must ac- 
tually look at crossmodulation, which means 
they need a modulator and high -frequency 
scope. They also sweep the coaxial cable 
runs with vhf generator and scope, checking 
for structural returns -reflected signals that 
denote a fault in the coaxial cable. A simple 
vom can't spot a too -sharp bend, or weak 
insulation, or a splice in a coax run. 

Rarely does an entire installation have to 
he scrapped, although it does happen. 
Apartment complexes suffer often, it seems, 
when owners try to get by cheaply, hiring an 
inexperienced technician to wire up any 
kind of equipment. The result seldom serves 
well. 

But you can avoid these pitfalls. Today's 
"black -box" concept simplifies design. You 
lean heavily on manufacturer specs. As an 
example, you need to know the maximum 
input a particular amp will accept, and how 
much output it can deliver from a given 
input. You have to ascertain noise figure, 
crossmodulation, and skirt characteristics of 
one -channel amplifiers. You need the gain, 
noise, agc, crossmod, and tilt peculiarities 
of broadband amplifiers. 

Yet, you can't always trust specs, say 
MATV installers. "We naturally gravitate 
to brands we know are rated conservatively. 
They make us look good when they meet 
specs, and they last longer." Commercial 
Electronics. Inc., can -and often does - 
-test "black boxes" for any characteristics 
they doubt. 

You must find out the curve shape of fil- 
ters you may have to use. Or of pads needed 
in some antenna downleads or distribution 
lines. When should you choose a line - 
powered amplifier, and what kind of taps 
can you use with it? Who has them? 

You ought to know when and how to con- 
vert uhf to vhf for distribution, and when not 
to. Or when to convert a vhf signal to 
another vhf channel to combat local inter- 
ference. You learn these things from train- 
ing, from studying manufacturers' litera- 
ture, and from experience with systems that 
demand unusual arrangements to solve 
specific distribution problems. 

Manufacturers' catalogs are not always 
complete, either. If you need a special 
something, always ask. Your favorite man- 
ufacturer may have it, yet you may not have 
seen the literature. 

What kind of antennas do experts use? 
Yagis mostly at vhf, for high gain and 
front/back ratio. Sturdiness is important, 
ease of assembly, and coatings for weather 

(continued on page 90) 



NEW IN CAR ELECTRONICS 
3 Clever Circuits 

by RUDOLF F. GRAF and GEORGE 
J. WHALEN 

A COMPLETE LIST OF ALL IHE APPLICATIONS 
of electronics in today's automobile would 
probalby suprise the average electronic 
technician by its length. This list is growing 
steadily as automobile manufacturers con- 
tinue to add new features and to improve the 
old. In this article we will review some of 
the more fascinating circuits. 

One of the newer devices to find its way 
into the modern car is the IC voltage reg- 
ulator. This device replaces the older elec- 
tromechanical unit, and also is a drastic im- 
provement over the discrete components 
electronic regulator. 

For example, the typical discrete compo- 
nent transistor regulator uses 24 separate 
devices and requires 33 internal soldered 
connections. By contrast, modern IC reg- 
ulators put more than 40 active and passive 
elements on a single chip with only 16 

welded connections to the pins of the IC. 
The IC regulator is fully encapsulated in a 

high -temperature thermosetting plastic, ex- 
cept for the heat sink surface. This flat metal 
plate is placed directly in contact with the 
end frame casting of the alternator. Electri- 
cal connection and mounting of the reg- 
ulator to the alternator is made through the 
rotor field, ground, and output terminals. 
No wires are needed or used to connect the 
regulator to the alternator and only one 

*For more on automotive electronics see 
the book by these authors titled Automo- 
tive Electronics, published by Howard W. 
Sams, $6.95 softcover. 

Fuel level indicator 
Practical CD ignition 
IC regulators 

cable is required to connect the IC regulator 
to the car battery and electrical system. 

Fig. I is a block diagram of a typical IC 
regulator circuit. This regulator consists of 
three principal units: a voltage -control de- 
vice, a temperature- compenslation network, 
and an output device to control alternator 
field current. The voltage -control device in- 
cludes a resistive divider network, a Zener 
diode kw voltage reference, and transistor 
amplifier stages. The temperature compen- 
sation network can include either a thermis- 
tor in combination with resistors, or a net- 
work of passive devices and semiconduc- 
tors. The output device is a Darlington -type 
cascaded emitter -follower stage. 

Since a variety of circuits have been de- 
vised to meet IC regulator performance re- 
quirements, Fig. 2 shows a typical circuit, 
rather than a specific design. Most reg- 
ulators now in use are. with minor differ- 
ences, quite close to this circuit. 

When the ignition switch is closed, vol- 
tage is applied to the regulator "exciter" 
terminal. Current then flows through R3 to 
the base -emitter circuit of Darlington trans- 
istor Q2. It conducts battery current 
through the alternator field winding to 
ground. When the alternator reaches the 
specified output -voltage level, the Zener 
diode conducts current through the base - 
emitter circuit of transistor QI. and it turns 
on. Current is thus diverted from Q2's base. 
which turns it off. When Q2 is off, the alter- 
nator field circuit is open and the output vol- 
tage of the alternator falls. 

When the system voltage drops slightly 
below the tolerance level, the Zener diode 
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FIG. 1 -BLOCK DIAGRAM OF a typical IC regulator circuit used in today's new cars. As you can 
see. there are three major sections to the system. 

stops conducting, turning off QI, which 
turns on Q2, allowing field current to flow 
again. This sequence is repeated as a cycle 
who's length varies with alternator speed 
and load conditions to regulate the alter- 
nator output voltage within preset limits. 
Resistors RI and R2 establish the voltage 
limits of the regulator, and the value of RI 
sets the required operating point. 

A transient -suppression diode is used to 
limit the spurious voltages that are imposed 
on the IC regulator by the ignition system. 
and the field- absorbing diode is used to sup - 
ress the transients, that occur during 
switch -off of the inductive rotor field wind- 
ing. 

Tests have shown that the average life of 
the IC regulator far exceeds the 
100,000 -mile mark, with better control 
throughout its lifetime than could ever be 
achieved with electromechanical regulators. 

Low -fuel indicating systems 
A recent optional addition to Ford and 

Chrysler automobiles is a low -fuel indicat- 
ing system. It consists of a thermistor as- 
sembly attached to the fuel -sensor outlet 
tube, a low -fuel relay, a 45 -ohm ballast re- 
sistor in parallel with the relay coil, and a 

low- fuel -level warning light located on the 
instrument panel. With a level sensor lo- 
cated in the gas tank, this system is meant to 
supplement the passive reading of the fuel 
gauge. The system is diagrammed in Fig. 3. 

The low -fuel light is factory calibrated so 
that it will glow when there are approxi- 
mately 4 -1/2 gallons of fuel in the tank. 

The thermistor assembly attached to the 
fuel- sensor outlet tube is kept excited by a 

constant flow of current applied through the 
relay coil and its parallel ballast resistor. 
This current is sufficient to produce slight 
heating of the thermistor assembly. The 
thermistor is so placed that it is constantly 
immersed in the fuel in the tank. Thus, the 
fuel acts as a heat sink, absorbing heat from 
the thermistor and thereby allowing it to re- 
main at a certain equilibrium resistance. If 
the fuel level falls below the level of the 
thermistor assembly, the thermistor, now in 
air. begins to warm up and its resistance de- 
creases. Eventually, thermistor resistance 
will be low enough that sufficient current 
flows to pull in the low- fuel -level warning 
relay. activating the warning light. 

Capacitive- discharge ignition 
The latest answer (and perhaps the best to 

date) to electronic ignition systems is the 
capacitive -discharge system. This system 

45 



. 
R2 

represents the resurrection of an ignition 
technology that arose briefly in post World 
War Il days but died in its infancy. As early 
as 1948, working capacitive- discharge sys- 
tems had been built. employing thyratron 
gas tubes and vacuum -tube circuitry. As a 

result, they were costly. bulky. and un- 
wieldy, not to mention fragile and economi- 
cally unfeasible. Few' mourned their pas- 
sing. But, viewed in the light of the solid - 
state advances made in the intervening 20 

years, designers foresaw the possibility of 
reactivating the capacitive- discharge con- 
cept, through the use of silicon controlled 
rectifiers in place of thyratrons, and in 
adapting transistors to the circuit, building 
upon their experience in using transistors in 
ignition systems. From this marriage of an 

old idea and new components a modern. 
workable, high -performance system 
evolved. 

Practical CD ignition 
A block diagram. and a schematic of a 

capacitive- discharge system are shown in 
Figs. 4 and 5. As can be seen from the block 
diagram, the system consists of a dc-to-ac 
inverter to change the battery voltage to a 

higher voltage, a bridge rectifier. a storage 
element (capacitor). a switching element 
(SCR), and a high -voltage output trans- 
former (the spark coil) to transform the 
stored dc voltage to a level that will fire the 
spark plug. 

The dc-to-ac inverter is a familiar 
transistor -oscillator circuit employing two 
transistors operating in push -pull. These 
transistors switch current of a transformer 
to alternate halves of a center -tapped prim- 
ary winding. The applied battery voltage is 

converted from a nominal 12 volts to ap- 

proximately 285 volts ac by the inverter cir- 
cuitry (transistors QI and Q2, and trans- 
former TI). 

This inverter operates as follows: the bat- 
tery voltage applied to transformer TI 
causes current through resistors RI, R2,I 
R3. and R4. Since it is not possible for these 
two paths to be exactly equal in resistance, 
one half of the primary winding to TI will 
have a somewhat higher current flow. As- 
suming that the upper half of the primary 
winding carries slightly higher current than 
the lower half. the voltages developed in the 
two feedback windings (the ends connected 
to R3 and R2) tend to turn Q2 on and Q I off. 
This increases the current through the lower 
half of the transformer winding. The in- 
crease in current further drives Q2 into con- 
duction and Ql into cutoff, simultaneously 
transferring energy to the secondary of T1. 
When the current through the lower half of 
the primary of T1 reaches a point where it 
can no longer increase, due to the resistance 
of the primary circuit and saturation of the 
transformer core, the signal applied to the 
transistor from the feedback winding drops 
to zero. thereby turning Q2 off. The current 
in this winding drops immediately. causing a 

collapse in field flux, cutting across about 
the primary winding. 

This collapse in field flux, cutting across 
all the windings in the transformer, develops 
voltages in the transformer windings that are 
opposite in polarity to the voltages de- 
veloped by the original expanding field. This 
new voltage now drives Q2 into cutoff and 

FIG. 4 -BLOCK DIAGRAM OF C -D electronic 
ignition system. Note the dc-to-dc inverter. It 
is also found in other type systems. 
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is completely detailed in the text and covers the action of most capacitive- discharge type systems. 

excites Q I into conduction. simultaneously 
delivering power to the secondary winding, 
which is connected to a bridge rectifier cir- 
cuit. This action continues until saturation is 

again reahced, and Ql ceases to conduct, 
which regeneratively turns on Q2 via cou- 
pling through the feedback winding. 

It should be understood that this action 
occurs at a frequency of aproximately 500 
Hz - the frequency being determined by 
the saturation characteristics of transformer 
TI . The 500 -Hz square -wave current 
through the primary of TI causes approxi- 
mately 40 times the applied potential to ap- 
pear across the secondary winding of TI. 
This high induced voltage is applied to diode 
bridge DI through D4. The rectified dc out- 
put from the diode bridge circuit is about 400 
volts. which is applied to capacitor C3 
through the spark coil primary. This action 
takes place as soon as power is applied, i.e., 
when the ignition switch is closed. Simul- 
taneously, battery voltage is applied to the 
breaker -point circuit throúgh resistor RIO 
and to the SCR through diode D6 and resis- 
tor R5, with capacitor CI serving as a filter 
to prevent false triggering by noise trans- 
ients. 

As the first piston comes up on the com- 
pression stroke and reaches the position 
where the spark plug should be fired, the 
points open. The current available at the 
junction of RIO and D8 now flows through 
C2 /C6 and D7, appearing as a pulse across 
gate resistor R7. This pulse switches the 
SCR on by triggering the gate lead. When 
the SCR turns on, two things happen simul- 
taneously. 

First, the SCR short- circuits the power - 
supply diode -bridge output, with the effect 
that the short is reflected to the primary TI, 
removing feedback drive from transistors 
Ql and Q2 and instantaneously stopping in- 
verter oscillation. Second, the SCR 
switches the positively charged plate of C3 
to the negative spark -coil primary connec- 
tion. This forms a closed circuit consisting 
of capacitor, SCR, and the coil primary. 
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The energy stored in the capacitor is nova 
"dumped" into the spark -coil primary. The 
primary voltage of the coil rises from zero to 
400 volts in approximately 2iis (see Fig. 6). 

In the circuit made up of the SCR, 
capacitor, and spark coil, a resonant circuit 
is formed between the primary winding in- 
ductance and capacitor C3. The flywheel ef- 
fect of this circuit restores unused energy to 
the capacitor discharge current flowing 
through the SCR and coil primary, creating 
a magnetic field in the coil. This current 
continues to flow in the circuit until the 
capacitor is charged in the reverse direction 
to approximately 300 volts. At this point, 
the current attempts to reverse through the 
SCR, causing the SCR to commutate 
(switch to its off condition). The reverse 
voltage now causes the diode bridge to con- 
duct as a short circuit (all diodes simultane- 
ously in the conduction mode), thereby 
draining the reverse charge accumulated in 
C3. When the current supplied by the coil 
inductance again drops to zero, the load is 
removed from transformer T1, and inverter 
operation resumes, since feedback is now 
available to start the transistors oscillating. 

Diodes D5 and D8, in conjunction with 
resistor RI I, serve to discharge triggering 
capacitors C2 /C6 completely when the SCR 
turns on. Diode D7, resistor R8, and 

capacitor C7 prevent erratic triggering 
caused by point- bounce at higher rpm. 
Diode DIO and rf choke LI form a despiking 
and delay network (L I , DIO) used to limit 
the turn -on current through the SCR when 
C'3 discharges. 

The inverter circuit and bridge rectifier 
will deliver full energy to capacitor C3 at 
engine speeds exceeding 8000 rpm. Between 
spark pulses, the inverter has plenty of time 
to recharge the capacitor. Since total system 
current drain is low. the CD ignition system 
normally operates with the ballast dropping 
resistor already present in most conven- 
tional ignition systems. In contrast to a 

transistor system this eliminates the need 
for rewiring the vehicle and /or adding an ig- 
nition relay. One of the principal advantages 
of the CD ignition system is its ability to 
provide full peak -pulse starting spark to the 
engine - especially to a cold engine in sub- 
zero weather. Since the system depends 
upon dumping a stored energy quantity, 
rather than operating from the very low 12 

volts available in the car from the conven- 
tional electrical system, it is easy to under- 
stand that substantial pulse output can he 
obtained even when the starting motor is 
robbing battery terminal potential and de- 
creasing it by as much as 3 volts as it at- 
tempts to crank a stiff, cold engine. 

Another important characteristic of the 
capacitive discharge system stems from its 
use of a silicon controlled rectifier. Re- 
member than an SCR will conduct when its 
gate is first triggered by an input pulse. this 
means that the SCR turns on and remains on 
so long as holding current is (lowing through 
it. Hence. the CD ignition system is self - 
completing, once an initial input pulse has 
triggered the SCR into conduction. The cir- 
cuit will dump its stored capacitor charge 
through the ignition coil and will continue to 
drain it dry until the SCR is turned off by the 
collapse of the pulse current back into the 
primary of the ignition coil. This means that 
dirty, worn, or contaminated points do not 
degrade the spark energy available to the 
spark plug. This significant feature contrasts 
with the all- important need for clean. low - 
resistance point surfaces in conventional 
and transistor systems. The SCR gives a 

clean, definite switching action of the type 
which Mr. Kettering sought so far ahead of 
the invention of this device. This "single - 
trigger" characteristic of the system allows 
good ignition performance with ignition 
breaker points that could not be used in 
either a conventional or transistor ignition 
system, because of high contact resistance 
or general degradation. To guard against 
multiple firing of the SCR because of point 
bounce at high speed, a delay of approxi- 
mately 1µs is provided in discharging 
capacitors C2 and C6 when the points close. 
This slight delay desensitizes the circuit to 
point bounce problems. 

Unlike the transistor ignition systems dis- 
cussed earlier, which require the removal of 
the distributor breaker -point shunt con- 
denser. the CD ignition system operates 
either with or without the presence of this 
component. If left connected, the only ef- 
fect of this shunt capacitance is to reduce 
SCR gate firing current when the points 
open. However, the system is designed, in 
general, so that more than twice the max- 
imum required turn -on current is available 
to the SCR gate with the condenser instal- 
led across the breaker points. R -E 
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by JACK DARR 
SERVICE EDITOR 

IN THE SEPTEMBER 1972 SERVICE 
Clinic, we went over some of the more 
common troubles found in TV sets 
used on CATV systems. In that arti- 
cle, I was trying to help you identify 
the trouble -find out whether it was in 
the set or the cable. I was a little op- 
timistic, because in my town we have a 
very good CATV system, which has 
very little true "cable trouble." 

From talking with field engineers 
from several TV manufacturers and 
from correspondence with expert tech- 
nicians in many states, I have found 
that, in certain places, there really are 
cable problems! So, herewith a 
follow -up, based on a study of the sys- 
tems used in CATV, and some of the 
problems that are encountered. You 
can identify these without too much 
trouble, and deal with them. They c/o 

happen! 

Cable systems 
Cable TV systems, like Gaul, are di- 

vided into three parts. (Should have 
said "types," but I couldn't resist.) 
The original systems used a group of 
antennas on a mountain top, where 
they could get a strong signal. Each one 
fed a single- channel preamplifier, the 
head -end preamp. The outputs of these 
were fed to a wideband amplifier, down 
the trunk cable, and into the distribution 
system. This used line amps at regular 
intervals, when the signal level 
dropped below the standard. 

That approach worked pretty well. 
However, there were problems; fading, 
crosstalk between adjacent channels 

'OFFSET 
-.5 MHz 

AGC 

TO DISTRIBUTION SYSTEM 

FIG. 1 -OLD STANDARD TV HEAD END with 
one amplifier for each channel and conversion 
from the high to the low -band vhf channels. 
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CATV TROUBLES, 
With CATV entering more and more homes, the possibilities 

developing in the cable system may be mistaken for set 

(TV tuners are not noted for their razor 
sharp selectivity!), and worst of all, 
very high loss on the high -band vhf 
signals. This is twice as great as the 
loss of low -band signals. To help this, 
they used a converter system. Figure I 

shows a typical example of one. 
Here we have four channels: 4, 5, 6 

and I I. Channels 5 and 6 are adjacent; 
run at a high level in the cable, so 5 

sound interferes with 6 picture. So, 
channel 6 is converted to channel 2. 
Now we have no adjacent channels, 
since there is a 4 -MHz gap between 4 
and 5. To get rid of the high losses on 
channel I I, it is converted to channel 3. 
The channel 2 carrier is "offset" low, 
by about 0.5 MHz, to help clear 
adjacent- channel interference with 
channel 3. This worked pretty well, but 
confused a lot of subscribers who could 
not figure out why "I get channel I I on 
my set on 2!" etc. 

There were signal- strength prob- 
lems, too, due to fading up or down. 
The normal answer for this was to add 
agc to the amplifiers. This helped, but 
caused a few other problems (natu- 
rally)! Automatic gain control works on 
the peak signal voltage. So, if you have 
four TV signals going through a wide - 
band amplifier, as in Fig. 2., the agc is 

+l-++ +I-)+ _H-H- 

4 5 6 11 

SINGLE WIDEBAND AMPLIFIER 
AGC CONTROLLED 

DIST 
SYSTEM 

FIG. 2- SINGLE WIDEBAND AMPLIFIER is 
simpler and cheaper, but has some disadvan- 
tages. 

going to operate on the highest signal 
level. Suppose you have a situation 
where channel 4 is a very strong signal 
and channel 6 very weak. Then, if the 
channel 4 signal increases, down goes 
channel 6 into the mud! This, of 
course, is in systems where the agc is 
used on a single wideband amplifier 
carrying all four channels. 

The second version 
Up to this point, aside from convert- 

ing and using gain controls, there was 
no real "tinkering" with the TV sig- 
nals. They were converted, but the 
same process is used in all TV tuners, 
except that the output was on another 

low -band channel instead of on a stan- 
dard TV i.f. Now, however, a different 
system was tried out, and this is the 
one that seems to be causing the most 
trouble. 

It is called "demod / remod," which 
means that the TV signal is demod- 
ulated at the head end, then remod- 
ulated onto a fixed -level carrier as in 
Fig. 3. The idea was to get all signals 

REMOD L. TO DIST. 
AGC SYSTEM 

FIG. 3 -THE DEMOD /REMOD APPROACH 

into the system at the same rf carrier 
level, to make the task of agc control 
easier. There were also disadvantages 
here. 

In the demod -remod processing, 
there is a loss of modulation percentage 
on the signal! Under worst -case condi- 
tions, the signals could be distorted, so 
that the normal 75- to -25% video -sync 
ratio would be upset. In most of these, 
the maximum modulation percentage 
was only about 85%. It can also com- 
press the signal, with the inevitable 
clipping of the vertical sync. 

Any slight misadjustment of this sys- 
tem, and you get subscriber 
complaints- "My picture's good, but 
it rolls all the time!" (Loss of sync am- 
plitude gets the vertical first.) The only 
real cure for this would be a setup like 
that used in a TV station, where an 
operating engineer sits at a console at 
all times, watching a monitor scope 
that displays nothing but the 
sync /video ratio! (And if that monitor 
gets out of calibration, you've got real 
problems, believe me.) For four chan- 
nels, this could mean a monitor and 
operator for each, which would get ex- 
pensive, especially in the smaller sys- 
tems. 

The latest version 
To get rid of the inherent problems in 

the first two versions, a new one was 
developed. This has all of the advan- 
tages but none of the disadvantages, of 
the earlier ones. This is sometimes 
called a "beat -down/beat -up" system. 
The signal can be converted, and the rf 
carrier level fixed or varied (offset) if 
necessary, but the signal is not 
demodulated. 

Instead, it is beat down, by mixing it 
with a fixed oscillator, just as in a TV 



and how to pin them down 
are great that video, sync or color troubles 
symptoms. Here is how to identify them. 

tuner. This gives us an i.f. signal, 
which is amplified and then beat back 
up again. Agc can be used on the i.f. if 
desired. The beats are produced with 
the same oscillator, if the signal must 
come out on its original channel fre- 
quency. The output carrier level is 

fixed, so that all signals go into the sys- 
tem at the same level. 

Before this, though, special head -end 
preamps are used, giving a dual agc ac- 

tion. These cover the whole vhf band, 
both low and high. At the input and 
output of each one is a bandpass filter 
for the channel on which it is used. The 
amplifier has very high gain, and is 

agc -controlled. So, the agc in this am- 
plifier works only on the signal level of 
its own channel, and can be adjusted to 
make each one come out, for feeding 
the beat -down- beat -up amplifier, at ex- 
actly the same level. Ample reserve 
gain is provided so that these amplifiers 
will never be driven into clipping. 

The main head -end ampifier feeds 
the trunk cable. This in turn feeds the 
distribution network, with line amps at 
whatever intervals they are needed. 
These can be agc- controlled, too. The 
idea of this, in a correctly designed and 
operated cable system, is to deliver 
each channel signal to the "house - 
drop" (subscriber's TV set) at a level 
somewhere between 1000 and 1500µV. 
This will give an ample signal -to -noise 
ratio and a snow -free picture. 

Identifying cable troubles. 
At any rate, here we are again, 

where we were in September 1972 -in 
the customer's home. The color set has 
vertical jitter, over -contrasty pictures 
and poor sync (or something). How can 
we separate real cable troubles from set 
trouble? There is always a chance of 
agc or noise- canceller problems in the 
set. It may work very well on a 300 -MV 
signal from an antenna, and go to pot 
on a 1500 -µV signal from CATV. 

The simplest answer, again, is our 
"substitute cable" or bar -dot 
generator. Most of these have rf output 
on at least one low and one high chan- 
nel. Some cover then all (vhf). The rf 
output is high, often up to 200,000µV. 
You need a calibration of this output, 
on at least one channel. This doesn't 
have to be too precise; just get in the 
ballpark, between 1000 and 1500 p,V. 
You can do this on a field- strength 
meter. Mark the panel so that you can 
reset the attenuator. 

Feed this into the set, on a cross- 
hatch pattern. If there is any jitter or 
sync- clipping, this will show it up. The 
horizontal bars will quickly show up 
any tendency to vertical jitter, and ver- 
tical bars any horizontal sync prob- 
lems. If the pattern is rock -steady, as it 
should be, at this input level, the set is 

cleared, and you can blame it on the 
cable! 

For definite proof, you can read the 
detected video signal at the set's video 
detector output, on a scope. At this 
point, it should have the normal 75/25% 
video -sync ratio. Check it on all chan- 
nels; while the amplitude may change 
slightly, the sync /video ratio must not. 
Figure 4 shows what you ought to see 

FIG. 4 -A NORMAL VIDEO WAVEFORM as 
seen at the video output, is 25 °, sync, 75% 
video. 

here. The scope does not have to be 

calibrated; all you need to do is set the 
vertical gain for four divisions of the 
graticule, and see where the black level 
is; the dividing line between sync and 
video. Sync compression is very easy 
to see. 

One other possible problem is hum 
bars, or bending and weaving in the 
picture; no hum bar in blank raster, or 
on bar -dot signal. A single bar can be 

due to heater -cathode shorts in one of 
the tubes in the nearest line amplifier, if 
the system still uses tube -type amps. 
Two hum bars could be due to an open 
filter capacitor in the power supply, in 

either type. 

The next step. 
After you have proven, at least to 

your own satisfaction, that there is a 

"cable problem," the next step is to get 
in touch with the cable system techni- 
cians. In most cases, they'll be ready to 
cooperate with you in finding the cause 
of the trouble. 

Find out what kind of system they 
use. If it is one of the older systems, 
they may have some old coax., line 
amps, and so on. These can cause clip- 

ping problems. Or, are they using the 
demod -remod system, and losing mod- 
ulation percentage? 

If there are problems, and they 
should refuse to do anything about it, 
all you can do then is try to organize a 

"consumer protest." I don't mean 
marching up and down in front of the 
cable office with signs reading "Down 
With Fizzy Pictures!" or "Our Sync 
Has Sunk." Something like an or- 
ganized letter writing campaign ought 
to do it. 

Frankly, I don't believe that there 
are too many cable- system operators 
who intentionally let their systems run 
down. Their living depends on having 
satisfied customers! Engineering ad- 
vice on the subject is always readily 
available from all of the companies who 
build CATV equipment. In fact, any 
really competent technician can make 
the tests and measurements, and detect 
real problems. with the methods just 
outlined. R -E 

BENCHTOP YOKE PROTECTOR 

Save yourself money and extra work 
by protecting those fragile windings of 
TV deflection yokes from the rough 
edges of brackets and angles on the rest 
of the chassis when doing bench work. 
An effective yoke protector can be eas- 
ily made from a plastic one -quart de- 
tergent botttle-just snip off the upper 
portion of the bottle with a sturdy knife 

or scissors. Smaller -sized plastic bot- 
tles can be used for those small- screen 
black- and -white portables. 

Cut the plastic bottle on a diagonal, 
then the yoke protector can be turned 
around to provide the most protection 
and still accomodate the longest or 
shortest yoke -lead lengths. -Elmer 
Carlson 
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Now -a middle line of 
RCA replacement color picture tubes... 

COLORAMA 
INTRODUCING 

RCA COLORAMA A 
It rounds out RCA's complete range of 
tube quality, price and warranties. 

HI-LITE 

Colorama ... Good 
This is RCA's commercial standard 
color picture tube line. Each tube 
has a new electron gun. The other 
components and materials are 
re -used, after careful inspection to 
meet RCA's high quality standards. 
12 month warranty ... additional 
12 months available. 
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Colorama A .. . Better 
This is RCA's grade "A" line. Every 
tube is totally remanufactured using 
the latest all -new rare earth phosphors, 
new electron gun, and used X- radia- 
tion attenuation glass. 

18 month warranty ... additional 
12 months available. 

Hi -Lite ... Best 
This is RCA's prestige line of all -new 
color picture tubes. Each incorporates 
a new electron gun, new X- radiation 
attenuation glass, latest new rare 
earth phosphors and Perma- Chrome, 
for locked -in color purity and uncom- 
promised contrast and brightness. 
24 month warranty ... additional 
12 months available. 

And all three lines include 
RCA BLACK MATRIX Types, 
the advanced RCA tubes that are 
as much as 100°ró brighter than 
any equivalent non - Matrix picture 
tube in RCA's history. So get the 
full choice of color picture tube 
quality, price and warranties. Make 
your choice RCA, leader in 

electronics for the home. 

Coiorama.Good 

rmaA r 
r 

Nhille,.$eS f 

RCA /Electronic Components /Harrison, N.J. 07029 



BUILD 
Automatic Noise 

Eliminator 
Tired of kicking up the volume control to overcome noise on a busy 
road, then having to turn it down again when everything is stopped 

for light? This Automatic Noise Eliminator solves the problem. 

THIS "SET-IT -AND- FORGET -IT" NOISE 

eliminator automatically maintains 
your car radio volume proportionally 
above the noise level whether on the 
freeway at 6:00 pm or a residential 
street at 6:00 am. The Automatic 
Noise Eliminator eradicates the effects 
of wind noise, road noise, engine 
noise, (even back seat driver noise!) 
by turning up the radio volume to 
overcome it. If the noise level goes 
down, radio volume goes down a 
matching amount. 

What this means to you is: at 
freeway speeds the radio is loud to 
overcome wind, road, and engine 
noise and (without twiddling any 
knobs!) quiet, docile, and non -blare 
when stopped at the traffic light. This 
is a true automatic control system that 
can be built inexpensively in an eve- 
ning or two. 

How It works 
The automatic noise eliminator is 

an automatic feedback control system 
that compares a wired -in signal to an 
acoustically coupled signal containing 
both program and noise, then adjusts 
radio loudness to maintain a fixed sig- 
nal -to -noise ratio for the listener. Fig. 
1 is a functional block diagram and 
Fig. 2 a schematic of the instrument. 

A pickup -in this case a 2 -inch 
permanent magnet speaker -is placed 
near the driver and "listens" to what- 
ever the driver hears. Q I and Q2 
amplify the audio from the pickup. 
The network consisting of C4, D2, D4, 
C5 and R7 converts the audio into a 
dc level proportional to the average 
sound intensity at the pickup. Note 
that the pickup is exposed to the same 
environment as the radio listener and 
"hears" both the radio program, or S, 

and the combined road, wind, and en- 
gine noise, N. The dc level from C5 
to ground is proportional to S + N. 

by LARRY WILSON 

The reference or feedback chan- 
nel is brought into T I by wires con- 
nected across the radio speaker. T 1 

steps up the audio voltage so it can be 
rectified and filtered to obtain a dc 
level proportional only to S. D1 and 
C3 are arranged to make the wired -in 
signal negative with respect to ground. 
At C5 we have a dc level proportional 
to S + N, and at C3 a dc level pro- 
portional to -S. These signals are 
summed at the base of Q3 to produce 
(S + N) + ( -S) = N, a signal pro- 
portional only to the ambient noise. 

The signal at Q3's collector, then, 

RADIO CONTROL PROGRAM ELEMENT 
(SIGNAL) 

NOISE 
ONLY 

CONTROL 
AMPLIFIER 

AUDIO 
AMPLIFIER 

ambient noise increases (such as by 
revving the engine or by driving 
away), the amplified noise signal 
drives Q3's collector toward ground 
reducing lamp current in Q4, increas- 
ing PL -1 photocell resistance, and in- 
creasing radio volume. The rate at 
which volume changes in the presence 
of noise is controlled by the load on 
Q3. R12 is adjustable to make the ra- 
dio volume "track" the noise to main- 
tain the selected signal -to -noise ratio 
over the ambient noise range. 

R8, R9, R 10, R 11, C6, and C7 es- 
tablish time constants long enough to 

AMBIENT 
NOISE 

SPEAKER 

RECT FIER 
AND 

LOW PASS 
FILTER 

RECTIFIER 
AND 

LOW PASS 
FILTER 

SIGNAL 

SIGNAL + NOISE 
ITO LISTENER) 

PICKUP 

AUDIO 
AMPLIFIER 

FIG. 1 -HOW THE ELIMINATOR WORKS. The microphone at far right picks up a mixture of noise and 
signal, amplifies and rectifies it. The signal is subtracted from the noise, sending a pure noise signal 
to the control amplifier. The control element then turns up volume as amblent noise increases. 

is proportional to the ambient noise. 
Q3 drives emitter follower Q4 which 
in turn drives the lamp /photocell 
module PL-l. The photocell (photore- 
sistor) is connected across the radio's 
volume control (through R16) in volt- 
age divider fashion such that the 
brighter the lamp the lower the photo- 
cell resistance and the lower the vol- 
ume. With no noise at the pickup, 
Q3's collector will be at supply voltage 
and the lamp will be its brightest. As 

prevent volume fluctuations due to si- 
lences and pauses. The ratio of R9 + 
R 1 1 to R8 + R 10 sets the signal -to- 
noise ratio (and dynamic range). R6 
allows the -S signal to be balanced 
with the +S signal to assure that the 
N signal is all that is amplified by Q3. 
R 1 and D3 compensate the base -emit- 
ter forward voltage drop to provide 
true class -B operation over the tem- 
perature range. Q5 and R 12 reduce 
collector voltage drift with tempera- 
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ture by functioning as an active load 
for Q3 that varies with beta variations. 

Since the radio's volume control 
is rendered ineffective R16 is added to 
control the static or noise -free volume. 

Constructing the eliminator 
The noise eliminator can be as- 

sembled on the printed- circuit board 
shown in Fig. 3, or on Vector board 

PICKUP 

¡ R1 

33052 

01 

2N2923 

using the layout shown in Fig. 4. Lay- 
out is not critical but it is a good idea 
to keep the speaker and volume con- 
trol circuits separated to prevent feed- 
back. Use shielded cable throughout 
for the radio volume control circuit, 
and make sure that the phono plug 
does not ground against the chassis. 
The feedback control (R6 and the 
tracking control RI2) should be 

o +12 

R3 R5 
10K 4.7K 

C2 
5.6 µF R4 

560K 

Z=812 

SPKR 
INPUT 

Z= 2K 

2N2923 

C 

2N2923 
* SEE TEXT 

- C3 
5.6µF 

R6 
20K 

C4 D4 1µFIN281 

n ' 

R7, 
22K ; 

[ D2 

IN281 
C6 + 

5011F 

R8 R10 
100K 100K 

8.1 

R12 
2 MEG 

1 
R9 

100K 

C5 
+ 5.6µF 

C7 
50 AF 

D3 

R11 
100K 

Q5 

2N2923 

R14 
10K 

FIG. 2- SCHEMATIC FORM of the Fig. 1 block diagram. Only one 
transistor type is used. The volume is controlled with a 
lamp photocell unit. 

mounted "up front" for ready access, 
as the final adjustments are best made 
with the eliminator installed in the 
car. 

Mount the speaker (pickup) in a 
plastic lid from a medium sized aero- 
sol can, as shown in Fig. 5. The base 
shown in the figure is carved from 
wood and painted. You can also make 
the PL -1 module yourself (Fig. 6). 
Choose a CdS cell that has a 1 -meg- 
ohm minimum dark resistance, and a 
lamp rated at about 10 volts. Photocell 
resistance should be about 500 ohms 
with 12 to 15 mA flowing through the 
lamp. 

Installing the unit 
Since R16 replaces the radio vol- 

ume control, the noise eliminator 
should be mounted in a handy loca- 
tion, such as under the dash near the 
driver, so pickup and driver "hear" 
the same things. If possible, the 
pickup should be exposed to the wind 
noise (if wind noise is to be elimi- 
nated). A good location is on the con- 
sole or drive shaft tunnel between the 
bucket seats. You can hide the pickup 
under the front seat, but this tends to 
shield it from wind noise and will re- 
duce effectiveness. 

Use double -sided transparent or 
masking tape to keep the pickup from 
sliding about. (It's important that the 
pickup doesn't move once adjustments 
have been completed). Miniature au- 
dio zip cord connects the pickup to 
the circuit board inconspicuously. 

R1 -330 ohms, 1/2 watt 
R2, R4- 560.000 ohms, 1/2 watt 
R3, R14- 10,000 ohms, 1/2 watt 
R5 -4,700 ohms, V2 watt 
R6- 20,000 -ohm trimmer potentiometer, linear 

taper (Mallory MTC24L1 or similar) 
R8, R9, R10, R11- 100,000 ohms, 1/2 watt 
R12- 2- megohm trimmer pot, linear taper (Mal- 

lory MTC26L1 or similar) 

PARTS LIST 
R15 -150 ohms, 'h watt 
R16- 100,000 -ohm pot, audio taper 
C1, C6, C7 -50 pF, 6 V, electrolytic 
C2, C3, C5-5.6 NF, 25 V, electrolytic 
C4-0.1 pF 
D1, D2, D4 -1N281 or similar general- purpose 

germanium diode 
D3-Any general -purpose silicon diode 
J1 -RCA phono jack 

Pickup -2 -inch PM speaker, 80 -100 ohm 
voice coil 

PL- 1- Vactec VT10030 Vactrol photocell -lamp 
module. See text and Fig. 6. 

Q1 through Q5- 2N2923 
T1- miniature audio output transformer, 8 ohm 

secondary, 500 -2,000 -ohm primary. 
Miscellaneous -4 x 21/4 x 2'/4 -inch utility box, 

miniature audio zip cord, etched circuit board. 

FROM 
RADIO 
SPEAKER 

T1 R1 D2 D4 C5 R7 R9 C7 R1t RIO C6 C3 R8 R6 

Q1 

G 

R2 R3 C2 Q2 C4 R4 R5 GND B+ Q3 05 R14 
FIG. 4 -TOP SIDE OF THE PC BOARD. Parts placements is clearly shown. 
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Once the eliminator is in place 
connect the two wires from T I to the 
radio speaker terminals. Connect the 
power leads (B + and ground) to the 
switched side of the ignition switch. If 
possible, tap into the same wire that 
powers the radio and after the fuse. 
For positive- ground cars simply ob- 
serve the proper polarities when in- 
stalling. 

Radio modification 
Your car radio requires a minor 

modification to work with the noise 

GRILLE CLOTH 
SUPPORT RING 
(PLYWOOD CARDBOARD 
E TCI 

MEDIUM SIZED 
AEROSOL CAN 
PLASTIC CAP 

GRILLE 
CLOTH 

2 IN. PM 
SPEAKER 

WOODEN BASE 
(BALSA, WALNUT. ETC) 

DOUBLE SIDED TAPE 

FIG. 5 -THE MICROPHONE PICKUP is actually 
a small loundspeaker mounted in the top from 
an aerosol spray can. 

eliminator. Remove the radio from the 
car and expose the volume control. 
Basically, there are two types of vol- 
ume control circuits used by the dif- 
ferent manufacturers, as shown in Fig. 
7. For many radios simply connect the 
inner conductor of a shielded cable to 
the volume control wiper (center ter- 
minal) and the shield braid to the low 
side (left hand terminal looking at the 
rear of the control). Do not let the 
shield braid touch chassis ground! 
Delco radios require different treat- 
ment. Add the resistor -capacitor net- 

PUSH LAMP 
LEADS THROUGH 
OVERSIZE PLUG 
OF FOAM RUBBER 
PRESS INTO TUBE. 

TUBE TO FIT 
PHOTOCELL 
(CARDBOARD, 
METAL ETC) 

GLUE PHOTOCELL IN 
PLACE WITH BLACK EPDXY 
OR RTV 

NOTE: 

CHOOSE A CdS TYPE PHOTOCELL THAT HAS 
A 1MEGOHM MINIMUM DARK RESISTANCE. 
THE LAMP AND PHOTOCELL COMBINATION 
SHOULD GIVE 500 OHMS CELL RESISTANCE 
WITH 1215 MILLIAMPS FLOWING THROUGH 
LAMP. THE LAMP SHOULD BE RATED AT 
ABOUT 10 VOLTS 

FIG. 6-YOU CAN MAKE YOUR OWN photocell 
unit If parts are available. 

work noted in Fig. 7. If there is room 
in the radio, you may want to install 
an insulated phono jack for later plug - 
in convenience. Otherwise, attach a 
phono plug on the free end of the 
cable. Make sure the cable is long 
enough to plug into the installed elim- 
inator. 

Initial adjustments 
First adjust feedback pot R6. 

With power applied to both the radio 
and the eliminator and R12 set at 
about midrange, turn up the radio 
volume control almost to maximum (if 
the eliminator is working properly, the 
volume control should have no effect 
until nearly at maximum). Back the 
control up slightly when volume does 
begin to increase. Whistle steadily into 
the pickup and adjust R6 with an in- 
sulated tool until the volume slowly 
increases then levels off and then de- 
creases as you whistle, then stop. 
Should radio volume increase ex- 
ponentially to maximum loudness ad- 
just R6 for more negative feedback 
until the eliminator "takes hold" and 
cuts volume back. Use a portable FM 
radio tuned between stations for a 
noise source rather than whistling if 
you like. Now set the tracking control 

FIG. 3- FULL-SIZE CIRCUIT BOARD. You can copy It or use your own layout on Vector or Vero board 

R12 until the volume gets louder and 
louder smoothly as the noise increases. 
Improper adjustment of R12 will 

FROM 
DETECTOR 

TO TONE j 
CONTROL 

TO 
1ST AUDIO 

TO 
GND OR B+ 

7 -a) TYPE 1 VOLUME CONTROL ARRANGE- 
MENT. USED BY FORD, CHRYSLER 
CORP., RAMBLER. SIMPLY ADD THE 
SHIELDED CABLE (SHOWN CIRCLED). 
DO NOT LET THE SHIELD BRAID 
TOUCH CHASSIS GROUND! 

TO TONE 
CONTROL 

BREAK THIS 
CONNECTION 

FROM 
DETECTOR 1968 AND 

LATER 

TO 1ST 
AUDIO 

TO GND OR B+ 

7 -b) TYPE 2. USED BY GENERAL MOTORS. 
ADD THE TWO 3.3K RESISTORS IN- 
SIDE THE RADIO, THE 10µF CAPAC- 
ITOR INSIDE THE NOISE ELIMINATOR. 
THIS METHOD IS SATISFACTORY FOR 
NEARLY ALL RADIOS AND CAN BE 
USED WHERE ANY DOUBT EXISTS 
ABOUT CIRCUIT TYPE. 

FIG. 7 -CAR RADIO VOLUME CONTROL ar- 

rangements. 7 -a is used by Ford, Chrysler and 
Rambler: 7 -b is the circuit in G -M cars. and 
shows the modifications necessary for them, 
or for radios where the circuit type is uncertain. 

cause the volume either to lead or lag 
the noise more and more as noise in- 
creases. This adjustment is perhaps 
best made during a test drive (take a 
friend along and let him adjust while 
you drive for safety's sake). 

Properly adjusted, the noise elimi- 
nator will keep you happily listening 
to an auto radio that is always at the 
proper volume whether blasting down 
the freeway with the top down or 
creeping through downtown traffic 
waiting for the lights to change. R -E 

AD CORRECTION 
In the Leader ad which appeared in 
both the October and December 
1973 issues, the price shown for 
the LSG -231 FM multiplex stereo 
generator was incorrect. The cor- 
rect price should have been 
$299.95. 
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CREI--the only home-study 

college-level training 

a 



program which gives you 

in electronic circuit design 

only CREI offers you a complete 

college-level Electronic Design 

Laboratojyjo speed your learning 

Electronic circuit design -source of all new development 
in the application of electronics to new products and 
services. Without this skill, we would be unable to monitor 
the heartbeat of men in space. Without it, the computer 
revolution would never have occurred. And we would have 
yet Io see our first TV show. Yet, only CREI teaches 
electronic circuit design at home. 

ELECTRONIC CIRCUIT DESIGN 
A key skill which paces our nation's progress in count- 
less fields -from pollution control to satellite tracking 
to modern medicine to exploring the ocean's depths. 
And beyond.. A skill which you must have to move to 
the top in advanced electronics. 

CREI programs open up 
new worlds of opportunity for you. 

In addition to electronic circuit design, CREI provides 
you with a full advanced electronics education in any of 
thirteen field's of specialization you choose. Communica- 
tions, computers, space operations, television, nuclear 
power, industrial electronics -to mention just a few of 
the career fields for which CREI training is qualifying. 
With such preparation, you will have the background for a 
career which can take you to the frontiers of the nation's 
most exciting new developments. And around the world. 

This free book can change your life. 
Send for it. 
If you are a high -school graduate (or 
equivalent) and have previous training or 
experience in electronics, then you are 
qualified to enroll in a CREI program to 
move you ahead in advanced electronics. 

Send now for our full -color, eighty page book on 
careers in advanced electronics. In it, you will find full 
facts on the exciting kinds of work which CREI pro- 
grams open up to you. And full facts on the compre- 
hensive courses of instruction, the strong personal 
help, and the professional laboratory equipment which 
CREI makes available to you. All at a surprisingly 
low tuition cost. 

1011011020 

EIeebroaics 

And when you have it, talk with your employer about it. 
Tell him you're considering enrolling with CREI. He'll 
undoubtedly be happy to know you are planning to 
increase your value to him. And he may offer to pay all or 
part of your tuition cost. Hundreds of employers and 
government agencies do. Large and small. Including some 
of the giants in electronics. If they are willing to pay for 
CREI training for their employees, you know it must 
be good. 
Send for Advanced Electronics today. You'll be glad 
you did. 

CREI Dept. E 1405 -E 
3939 Wisconsin Avenue 
Washington, D.C. 20016 

Rush me your FREE book describing my opportu- 
nities in advanced electronics. I am a high school 
graduate. 

Name Age 

Address 

City State ZIP 

If you have previous training in electronics, check here 

Employed by 

Type of Present Work 

Veterans and servicemen, check here for G. I. Bill Information 

CAPITOL 
RADIO 
ENGINEERING 
INSTITUTE 
WASHINGTON, D.G. 20016 



The Variac- 
a handy 

servicing aid 

Catch intermittents 
by juggling the 
supply voltage. 

by JACK DARR 
SERVICE EDITOR 

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

If you're really stuck, write us. We'll do 
our best to help you. Don't forget to en- 
close a stamped, self- addressed envelope. 
If return postage is not included, we can- 
not process your question. Write: Service 
Editor, Radio -Electronics, 200 Park Ave. 
South, New York 10003. 
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R -E's Service Clinic 

THE WORD "VARIAC" IS A REGIS - 
tered trademark of the General Radio Co., 
which makes a lot of very high quality in- 
struments. ( "Vary -ac ", so it means just 
what it says.). This is a variable voltage - 
output transformer, usually made like a tor- 
oid, with a slider around the top, to select 
the desired output voltage. Most of them are 
actually autotransformers with a sliding tap. 
Most of us say Variac when we mean any 
variable- voltage transformer, but GR might 
not like it, so I'd better use VVT, since 
there are quite a few different makes avail- 
able now. 

At any rate, this thing can be one of the 
most versatile, and useful, pieces of test 
equipment in any electronics service shop. 
In fact, it could be called invaluable for men 
working with solid -state equipment. Let's 
look at a few of the things it can do. 

Here's one that comes in regularly in the 
Service Clinic mailbag: "I've just replaced 
all four big power transistors in this amp- 
lifier, and I'm afraid to turn it on!" That's a 
condensed version, of course, but you 
know -you've been there. So have I. 
Here's an easy way to avoid a heavy finan- 
cial loss and some grey hairs, in cases like 
this. 

Open the collector power supply circuit, 
or the main dc supply circuit, and hook in a 
suitable dc ammeter. Now, plug the thing 
into the VVT. Set this to zero volts and turn 
the equipment switch on. Now, start bring- 
ing the ac voltage up a little at a time, watch- 
ing that ammeter like a hawk. Let's say that 
the normal resting current (no signal) on this 
amplifier is 1.0 A. 

When you get the line voltage up to 
around 50 volts, you see that you're already 
drawing 1.3 A! 

This is the time to "Back off!" Stop right 
there and investigate. You have still got a 
problem! With symptoms like this, the most 
likely thing would be a bad bias diode, emit- 
ter resistor, or shorted driver transistor (in 
the common direct -coupled circuits) Some- 
thing is playing heck with the bias on those 
four big (new!) output transistors. Since 
they're taking more rest current than they 
should, with the supply voltage only half 
normal, the chances are that they would 
blow out if you slapped the full line voltage 
on them without checking! 

By reducing the input voltage, you reduce 
the dc supply voltage in direct proportion, in 
sets with solid -state rectifiers. Even with 
tube rectifiers, this method will still work. 
You can hold the power dissipation in output 
stages, or any high -power stage, down to a 

safe level without resorting to the famous 
"smoke test ". 

In solid -state circuits, you can read the 
bias voltages, collector voltages, etc, and 
get an idea of what they would do at normal 
voltage. In other words, if the supply is half 
normal, the bias ought to be about the same 
percentage, and so on. The most important 
thing is the current drain, since this is the 
main figure in the I2R power formula. 

You'll be surprised; a great bulk of this 
type of equipment will work very well at 

(continued on page 61) 

R -E's Substitution 
guide for 
replacement transistors 

PART XV 
compiled by 

ROBERT & ELIZABETH SCOTT 
ARCH -Indicates the Archer brand of 

semiconductors sold only by 
Radio Shack and Allied Radio 
stores. Allied Radio Shack, 2725 
W. 7th St., Ft. Worth, Texas 76107 

DM -D. M. Semiconductor Co., P.O. Box 
131, Melrose, Mass. 02176 

G- E- General Electric Co., Tube Product 
Div., Owensboro, Ky. 42301 

ICC- International Components, 10 Daniel 
Street, Farmingdale, N.Y. 11735 

IR- International Rectifier, Semiconductor 
Div., 233 Kansas St., El Segundo, 
Calif. 90245 

MAL- Mallory Distributor Products Co., 101 
S. Parker, Indianapolis, Ind. 46201 

MOT -Motorola Semiconductors, Box 
2963, Phoenix, Ariz. 85036 

RCA -RCA Electronic Components, Harri- 
son, N.J. 07029 

SPR- Sprague Products Co., 65 Marshall 
St., North Adams, Mass. 01247 

SYL- Sylvania Electric Corp., 100 1st Ave., 
Waltham, Mass. 02154 

WOR- Workman Electronic Products, Inc., 
Box 3828, Sarasota, Fla. 33578 

ZEN -Zenith Sales Co., 5600 W. Jarvis Ave., 
Chicago, Ill. 60648 

Radio -Electronics has done its utmost to in- 
sure that the listings in this directory are as ac- 
curate and reliable as possible; however, no re- 
sponsibil ity is assumed by Radio -Electronics for 
its use. We have used the latest manufacturers 
material available to us and have asked each 
manufacturer covered in the listing to check its 
accuracy. Where we have been supplied with 
corrections, we have updated the listing to in- 
clude them. The first part of this Guide appeared 
in March 1973. 



ARCH DM G -E ICC IR MAL MOT RCA SPR SYL WOR ZEN 

2N3170 NA TS-5005 NA ICC-S5005 NA NA HEP-S5005 NA NA NA WEP WS5005 NA 

2N3171 NA T-248 GE-74 ICC-248 TR-29 NA HEP-248 NA NA NA NA NA 

2N3172 NA T-248 GE-74 ICC-248 TR-29 NA HEP-248 NA NA NA NA NA 

2N3173 NA TS-5006 GE-74 ICC-S5006 NA NA HEP-S5006 NA NA NA WEP WS5007 NA 

2N3174 NA TS-5005 GE-74 ICC-S5005 NA NA HEP-S5005 NA NA NA WEP WS5005 NA 

2N3175 NA TS-5008 NA ICC-S5008 NA NA HEP-S5008 NA NA NA WEP WS5005 NA 

2N3176 NA TS-5002 NA ICC-S5002 NA NA HEP-S5002 NA NA NA WEP WS5005 NA 

2N3177 NA TS-5005 NA ICC-S5005 NA NA HEP-S5005 NA NA NA WEP WS5005 NA 

2N3178 NA TS-5005 NA ICC-S5005 NA NA HEP-S5005 NA NA NA WEP WS5005 NA 

2N3179 NA TS-5008 NA ICC-S5008 NA NA HEP-S5008 NA NA NA WEP WS5005 NA 

2N3180 NA TS-5002 NA ICC-S5002 NA NA HEP-S5002 NA NA NA WEP WS5005 NA 

2N31 81 NA TS-5005 NA ICC-S5005 NA NA HEP-55005 NA NA NA WEP WS5005 NA 

2N3182 NA TS-5005 NA ICC-S5005 NA NA HEP-S5005 NA NA NA WEP WS5005 NA 

2N3183 NA T-248 GE-74 ICC-248 TR-29 NA HEP-248 NA NA NA NA NA 

2N3184 NA T-248 GE-74 ICC-248 TR-29 NA HEP-248 NA NA NA NA NA 

2N3185 NA TS-5001 GE-74 ICC-S5005 NA NA HEP-S5005 NA NA NA WEP WS5005 NA 

2N3186 NA TS-5005 GE-74 ICC-S5005 NA NA HEP-S5005 NA NA NA WEP WS5005 NA 

2N3187 NA TS-5008 NA ICC-S5008 NA NA HEP-S5008 NA NA NA WEP WS5005 NA 

2N3188 NA TS-5002 NA ICC-S5002 NA NA HEP-S5002 NA NA NA WEP WS5005 NA 

2N3189 NA TS-5005 NA ICC-S5005 NA NA HEP-S5005 NA NA NA WEP WS5005 NA 

2N3190 NA TS-5005 NA ICC-55005 NA NA HEP-S5005 NA NA NA WEP WS5005 NA 

2N3191 NA TS-5008 NA ICC-S5008 NA NA HEP-S5008 NA NA NA WEP WS5005 NA 

2N3192 NA TS-5002 NA ICC-S5002 NA NA HEP-S5002 NA NA NA WEP WS5005 NA 

2N3193 NA TS-5005 NA ICC-S5005 NA NA HEP-S5005 NA NA NA WEP WS5005 NA 
2N31 94 NA TS-5005 NA ICC-S5005 NA NA HEP-S5005 NA NA NA WEP WS5005 NA 

2N31 95 NA T-248 GE-74 ICC-248 TR-29 NA HEP-248 NA NA NA NA NA 

2N3196 NA T-248 GE-74 ICC-248 TR-29 NA HEP-248 NA NA NA NA NA 

2N3197 NA TS-5005 GE-74 ICC-S5005 NA NA HEP-55005 NA NA NA WEP WS5005 NA 

2N3198 NA TS-5005 GE-74 ICC-55005 NA NA HEP-S5005 NA NA NA WEP WS5005 NA 
2N3199 NA T-700 GE-69 ICC-700 NA PTC 124 HEP-700 NA NA NA WEP WS5007 NA 

2N3200 NA TS-5007 GE-69 ICC-S5007 NA NA HEP-S5007 NA NA NA WEP WS5007 ZEN 211 

2N3201 NA TS-5006 NA ICC-S5006 NA NA HEP-S5006 NA NA NA WEP WS5007 NA 
2N3202 RS276-2025 T-242 NA ICC-242 NA PTC 111 HEP-242 SK-3025 RT-115 ECG 129 WEP 242 NA 
2N3203 RS276-2025 T-242 NA ICC-242 NA PTC 111 HEP-242 SK 3025 RT-115 ECG 129 WEP 242 NA 
2N3204 NA TS-3003 NA ICC-S3003 NA PTC 111 HEP-53003 NA NA NA NA NA 

2N3205 NA TS-3031 GE-69 NA NA NA HEP-S5007 NA NA NA NA NA 
2N3206 NA TS-3031 GE-69 NA NA NA HEP-S5007 NA NA NA NA NA 
2N3207 NA NA NA NA NA NA HEP-S5006 NA NA NA NA NA 
2N3208 RS276-2025 T-242 NA ICC-242 NA PTC 111 HEP-242 SK 3025 RT-115 ECG 129 WEP 242 NA 
2N3209 NA T-52 GE-21 ICC-52 TR-20 NA HEP-52 SK 3118 RT-126 ECG 106 WEP 52 NA 

2N3210 RS276-2009 T-53 GE-20 ICC-53 IRTR-64 PTC 136 HEP-53 SK 3122 RT-102 ECG 123A WEP 735 ZEN 102 

2N3211 RS276-2009 T-53 GE-20 ICC-53 NA PTC 136 HEP.53 SK 3122 RT-102 ECG 123A WEP 735 ZEN 102 
2N3212 NA T-235 GE-25 NA TR-01 PTC 105 NA SK 3009 RT-127 ECG 121 WEP 232 NA 
2N3213 NA T-232 GE-16 NA TR-01 PTC 105 NA SK 3009 RT-127 ECG 121 WEP 232 NA 
2N3214 NA T-232 GE-16 NA TR-01 PTC 105 NA SK 3009 RT-127 ECG 121 WEP 232 NA 

2N3215 NA T-232 GE-16 NA TR-01 PTC 105 NA SK 3009 RT-127 ECG 121 WEP 232 NA 
2N3216 NA T-2 GE-1 ICC-2 IRTR-84 PTC 109 HEP-2 NA NA ECG 160 WEP 637 ZEN 300 
2N3217 RS276-2023 T-52 GE-22 ICC-52 TR-20 PTC 103 HEP-52 SK 3114 RT-115 ECG 159 WEP 717 NA 
2N3218 RS276-2023 T-52 GE-22 ICC-52 TR-20 PTC 103 HEP-52 SK 3114 RT-115 ECG 159 WEP 717 NA 
2N3219 RS276-2023 T-52 GE-21 ICC-52 TR-27 PTC 103 HEP-52 SK 3114 RT-115 ECG 159 WEP 717 NA 

2N3224 NA TS-3031 GE-21 ICC-53031 NA PTC 127 HEP-S3031 NA NA NA WEP WS3031 NA 
2N3225 NA TS-3031 NA ICC-53031 NA PTC 127 HEP-53031 NA NA NA WEP WS3031 NA 
2N3226 NA T-247 NA ICC-247 TR-26 PTC 119 HEP-247 NA RT-131 ECG 130 WEP 247 NA 
2N3227 RS276-2011 T-56 NA ICC-56 TR-21 PTC 133 HEP-56 SK 3039 RT-113 ECG 108 WEP 56 ZEN 104 
2N3228 NA SR-1221 GEMR-4 ICC-R1221 IR-1776 NA HEP-R1221 SK 3502 NA ECG 122 NA NA 

2N3229 NA TS-3020 GE-66 NA NA NA NA NA NA NA NA NA 
2N3232 NA T-247 NA tCC-247 IRTR-59 PTC 118 HEP-247 NA RT-131 ECG 130 WEP-247 NA 
2N3233 NA TS-5004 GE-75 ICC-S5004 TR-36 PTC 118 HEP-S5004 NA NA ECG 130 WEP-247 NA 
2N3234 NA T-707 NA ICC-707 IRTR-61 PTC 118 HEP-707 NA NA NA WEP-707 ZEN 204 
2N3235 NA T-704 NA ICC-704 TR-36 PTC 140 HEP-704 NA NA NA WEP-247 NA 

2N3236 NA T-704 GE-75 ICC-704 TR-36 PTC 140 HEP-704 NA NA NA WEP-247 NA 
2N3237 NA TS-7000 GE-75 ICC-S7000 TR-36 NA HEP-S7000 NA NA NA WEP-7000 NA 
2N3238 NA T-704 GE-75 ICC-704 TR-36 PTC 140 HEP-704 NA NA NA WEP-247 NA 

2N3239 NA T-704 GE-75 ICC-704 TR-36 PTC 140 HEP-704 NA NA NA WEP-247 NA 

2N3241 RS276-2009 T-53 GE-20 ICC-53 NA PTC 121 HEP-53 SK 3124 RT-102 ECG 123A WEP-735 ZEN 102 

2N3242 RS276 -2009 T -50 GE -20 ICC -50 NA PTC 121 HEP -50 SK 3124 RT -102 ECG 123A WEP -735 ZEN 100 
2N3244 NA TS -3027 GE -67 ICC -S3027 IRTR -65 NA HEP -S3027 NA NA NA WEP -S3027 NA 
2N3245 NA TS -3031 GE -67 ICC -S3031 TR -65 PTC 131 HEP -S3031 SK 3118 RT -126 ECG 106 WEP -52 NA 
2N3246 RS276 -2009 T -50 GE-62 ICC -50 NA PTC 121 HEP -50 SK 3124 RT -102 ECG 123A WEP -735 ZEN 100 
2N3247 RS276 -2009 T -53 GE -20 ICC -53 NA PTC 133 HEP -53 SK 3124 RT -102 ECG 123A WEP -735 ZEN 102 

2N3248 RS276-2009 T-52 GE-22 ICC-52 NA PTC 103 HEP-52 SK 3114 RT-115 ECG 159 WEP-717 NA 
2N3249 RS276-2009 T-52 GE-21 ICC-52 NA PTC 103 HEP-52 SK-3114 RT-115 ECG 159 WEP-717 NA 

2N3250 RS276-2009 T-52 GE-21 ICC-52 TR-20 PTC 103 HEP-52 SK 3114 RT-115 ECG 159 WEP-717 NA 
2N3251 RS276-2009 T-52 GE-21 ICC-52 NA PTC 103 HEP-52 SK 3114 RT-115 ECG-159 WEP-717 NA 
2N3252 NA TS-3001 GE-63 ICC-S3001 IRTR-25 NA HEP-53001 NA NA NA NA NA 

NA =NOT AVAILABLE (turn page) 
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2N3253 NA TS-3001 GE-28 CC-53001 NA NA HEP-S3001 NA NA NA NA NA 
2N3257 NA SR-1001 NA ICC-R1001 NA NA HEP-R1001 NA NA NA NA NA 
2N3258 NA SR-1001 NA ICC-R1001 NA NA HEP-R1001 NA NA NA NA NA 
2N3259 NA SR-1002 NA ICC-R1002 NA NA HEP-R1002 NA NA ECG 5401 NA NA 
2N3261 RS276-2009 T-53 GE-20 ICC-53 IRTR-64 PTC 136 HEP-53 SK 3122 RT-102 ECG 123A WEP-735 ZEN 102 

2N3262 NA T-714 NA ICC -714 IRTR -65 PTC 144 HEP -714 SK 3024 NA ECG 128 WEP -243 NA 
2N3267 RS276-2003 T-3 GE-9 ICC -3 TR -17 PTC 107 HEP -3 NA NA ECG 160 WEP -637 ZEN 301 
2N3268 RS276-2009 T-53 G E-27 ICC -53 NA PTC 144 HEP -53 SK 3124 RT -100 ECG 123 WEP -53 ZEN 302 
2N3277 NA T-803 NA ICC -803 NA NA HEP -803 NA NA NA NA NA 
2N3278 NA T-803 NA ICC -803 NA NA HEP -803 NA NA NA NA NA 

2N3279 RS276-2003 T-3 GE-51 ICC -3 TR -17 PTC 107 HEP -3 NA NA ECG 160 WEP -637 ZEN 301 
2N3280 RS276-2003 T-3 GE-51 ICC -3 TR -17 PTC 107 HEP -3 NA NA ECG 160 WEP -637 ZEN 301 
2N3281 RS276-2003 T-3 GE-51 ICC -3 TR -17 PTC 107 HEP -3 NA NA ECG 160 WEP -637 ZEN 301 
2N3282 RS276-2003 T-3 GE-51 ICC -3 TR -17 PTC 107 HEP -3 NA NA ECG 160 WEP -637 ZEN 301 
2N3283 RS276-2003 T-3 GE-50 ICC -3 TR -17 PTC 107 HEP -3 NA NA ECG 160 WEP -637 ZEN 301 

2N3284 RS276-2003 T-3 GE-50 ICC -3 TR -17 PTC 107 HEP -3 NA NA ECG 160 WEP -637 ZEN 301 
2N3285 RS276-2003 T-3 GE-50 ICC -3 TR -17 PTC 107 HEP -3 NA NA ECG 160 WEP -637 ZEN 301 
2N3286 RS276-2003 T-3 GE-50 ICC -3 TR -17 PTC 107 HEP -3 NA NA ECG 160 WEP -637 ZEN 301 
2N3287 RS276-2011 T-56 GE-61 ICC -56 IRTR -80 PTC 121 HEP -56 SK 3018 RT -113 ECG 161 WEP -719 ZEN 104 
2N3288 R S276-2011 T-56 GE-61 ICC -56 IRTR -80 PTC 121 HEP -56 SK 3018 RT -113 ECG 161 WEP -719 ZEN 104 

2N3289 RS276-2011 T-56 GE-61 ICC -56 IRTR -80 PTC 121 HEP -56 SK 3019 RT -113 ECG 161 WEP -719 ZEN 104 
2N3290 RS276-2011 T-56 GE-61 ICC -56 IRTR -80 PTC 121 HEP -56 SK 3019 RT -113 ECG 161 WEP -719 ZEN 104 
2N3291 RS276-2011 T-56 GE-61 ICC -56 IRTR -80 PTC 115 HEP -56 SK 3019 RT -113 ECG 161 WEP -719 ZEN 104 
2N3292 RS276-2011 T-56 GE-61 ICC -56 IRTR -80 PTC 115 HEP -56 SK 3019 RT -113 ECG 161 WEP -719 ZEN 104 
2N3293 RS276-2011 T-56 GE-61 ICC -56 IRTR -80 PTC 115 HEP -56 SK 3019 RT -113 ECG 161 WEP -719 ZEN 104 

2N3294 RS276-2011 T-56 GE-61 ICC-56 IRTR-80 PTC 115 HEP-56 SK 3019 RT-113 ECG 161 WEP 719 ZEN 104 
2N3295 NA TS-3008 GE-63 ICC-S3008 TR-25 NA HEP-S3008 NA NA NA NA NA 
2N3296 NA TS-3020 GE-28 NA IRTR-66 PTC 110 NA NA NA NA NA NA 
2N3297 NA T-247 GE-19 NA NA PTC 119 NA NA NA NA NA NA 
2N3298 NA T-713 GE-10 ICC-713 NA PTC 121 HEP-713 NA NA NA WEP-712 NA 

2N3299 NA TS-3008 GE-18 ICC -S3008 NA PTC 125 HEP -S3008 NA NA NA NA NA 
2N3300 NA TS-3008 NA ICC -S3008 IRTR -63 NA HEP -S3008 NA NA NA NA NA 
2N3301 RS276-2009 T-736 GE-20 ICC -736 TR -21 PTC 136 HEP -736 SK 3122 RT -102 ECG 123A WEP -735 ZEN 120 
2N3302 RS276-2009 T-736 G E-20 ICC -736 TR -21 PTC 136 HEP -736 SK 3122 RT -102 ECG 123A WEP -735 ZEN 120 
2N3303 NA TS-3001 NA ICC -S3001 NA NA HEP -S3001 NA NA NA NA NA 

2N3304 NA T-51 GE-21 NA NA PTC 131 NA NA RT-126 ECG 106 WEP-52 NA 
2N3305 R S276-2021 T-51 GE-21 ICC-51 TR-19 PTC 127 HEP-51 SK 3114 RT-115 ECG 159 WEP-717 ZEN 101 
2N3306 RS276-2021 T-51 GE-21 ICC-51 TR-19 PTC 127 HEP-51 SK 3114 RT-115 ECG 109 WEP-717 ZEN 101 
2N3307 RS276-2023 T-52 GE-21 ICC-52 IRTR-52 PTC 103 HEP-52 SK 3118 RT-115 ECG 109 WEP-717 NA 
2N3308 RS276-2023 T-52 GE-21 ICC-52 IRTR-52 PTC 103 HEP-52 SK 3118 RT-115 ECG 159 WEP-717 NA 

2N3310 RS276-2009 T-53 GE-18 ICC-53 NA PTC 123 HEP -53 NA RT -100 ECG 123 WEP -53 ZEN 102 
2N3311 NA T-231 GE-4 ICC-231 NA PTC 106 HEP -231 SK 3012 NA ECG 105 WEP -233 NA 
2N3312 NA T-231/233 GE-4 ICC-231/233 NA PTC 106 HEP -231/233 SK 3012 NA ECG 105 WEP -233 ZEN 327 
2N3313 NA T-233 GE-4 ICC-233 NA PTC 106 HEP -233 SK 3012 NA ECG 105 WEP -233 ZEN 327 
2N3314 NA T-231 GE-4 ICC-231 NA PTC 106 HEP -231 SK 3012 NA ECG 105 WEP -233 NA 

2N3315 NA T-231/233 GE-4 ICC-231/233 NA PTC 106 HEP- 231 /233 NA NA ECG 105 WEP -233 ZEN 327 
2N3316 NA T-233 NA ICC-233 NA PTC 106 HEP -233 NA NA NA WEP -233 ZEN 327 
2N3317 RS276-2023 T-52 GE-21 ICC-52 TR -30 PTC 131 HEP -52 SK 3114 RT -115 ECG 159 WEP -717 NA 
2N3318 RS276-2023 T-52 G E-22 ICC-52 NA PTC 131 HEP -52 SK 3114 RT -115 ECG 159 WEP -717 NA 
2N3319 RS276-2023 T-52 GE-22 ICC-52 NA PTC 131 HEP -52 SK 3114 RT -115 ECG 159 WEP -717 NA 

2N3320 RS276-2003 T -3 GE -51 ICC -3 TR -17 PTC 107 HEP -3 NA NA ECG 160 WEP -637 ZEN 301 
2N3321 RS276-2003 T -3 GE -51 ICC -3 NA PTC 107 HEP -3 NA NA ECG 160 WEP -637 ZEN 301 
2N3322 RS276-2003 T -3 GE -51 ICC -3 NA PTC 107 HEP -3 NA NA ECG 160 WEP -637 ZEN 301 
2N3323 RS276-2003 T -3 GE -50 ICC -3 IRTR -85 PTC 109 HEP -3 NA NA, ECG 160 WEP -637 ZEN 301 
2N3324 RS276-2005 T -636 GE -51 ICC -636 IRTR -85 PTC 109 HEP -636 NA NA ECG 160 WEP -637 ZEN 312 

2N3325 RS276-2003 T-3 GE-51 ICC-3 IRTR-85 PTC 109 HEP-3 NA NA ECG 160 WEP-637 ZEN 301 
2N3326 NA TS-3001 NA ICC-53001 IRTR-64 NA HEP-S3001 NA NA NA NA NA 
2N3328 NA T-803 GE-50 ICC-803 NA NA HEP-803 NA NA NA NA NA 
2N3329 NA T-803 NA ICC-803 NA NA HEP-803 NA NA NA NA NA 
2N3330 NA T-803 NA ICC-803 NA NA HEP-803 NA NA NA NA NA 

2N3331 NA T-803 NA ICC-803 NA NA HEP-803 NA NA NA NA NA 
2N3332 NA T-803 NA ICC-803 NA NA HEP-803 NA NA NA NA NA 
2N3333* NA NA NA ICC-F1035 NA NA HEP-F1035 NA NA NA NA NA 
2N3334 NA NA NA ICC-F1035 NA NA HEP-F1035 NA NA NA NA NA 
2N3335* NA NA NA ICC-F1035 NA NA HEP-F1035 NA NA NA NA NA 

2N3336' NA NA NA ICC-F1035 NA NA HEP -F1035 NA NA NA NA NA 
2N3337 NA TS-0004 GE-61 ICC-S0004 NA PTC 121 HEP -50004 NA NA NA NA ZEN 127 
2N3338 NA TS-0004 GE-61 ICC-S0004 TR -24 PTC 121 HEP -S0004 SK 3117 RT -113 ECG 161 WEP -719 ZEN 127 
2N3339 NA TS-0004 GE-61 ICC-S0004 TR -24 PTC 121 HEP -S0004 SK 3117 RT -113 ECG 161 WEP -719 ZEN 127 
2N3340 RS276-2009 T-50 G E-20 ICC-50 NA PTC 121 HEP -50 SK 3122 RT -102 ECG 123A WEP -735 ZEN 100 

Indicates a dual transistor for high - 
matching when necessary, on a curve 
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speed switching, diff amplifier etc. Likely to be a matched pair. Use two of the type specified, 
tracer or lab -type transistor checker. 

(continued next month) 
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greatly reduced supply voltages. Work well 
enough, that is, to make many useful tests; 
even distortion, and that sort of thing. If it's 
clipping at these reduced voltages, it'll be 

worse at full supply voltage. 
What if the equipment is dc powered? 

12 -volts automotive, 28 -volt aircraft radio, 
etc? Same thing. The only difference is that 
now, you connect the bench dc power sup- 
ply to the unit, and then plug the power sup- 
ply into the VVT. This will make an ordi- 
nary dc power supply into a very handy, 
continuously -variable dc voltage supply. 
Even a stock battery- charger, with a filter 
capacitor across the output, becomes a use- 
ful dc source for anything from little 9 -volt 
transistor radios on up. 

You can start at zero and bring the dc 
voltage output up to maximum very 
smoothly. For cases where you want to 
check at higher than standard voltages, 
crank the VVT up to 140 volts line, and 
your 12 -volt supply will go to 14 volts and 
more. This is the exact voltage you want to 
check things, such as simulating actual 
operating conditions in a car with the engine 
running at cruising speed. 

TV sets? Same thing. You've just re- 
placed the horizontal output transistor, or 
some other high -power device. Can you 
turn it on without wincing? Yep. Plug it into 
the VVT, start at zero volts, with the cur- 
rent meter in the circuit, and sneak up on it. 
Here again, you'll be surprised at how well 
the thing works with far less than the normal 
ac line voltage. I've seen quite a few solid - 
state TV sets that would make good pic- 
tures, with ample width and brightness, at 
line voltages as low as 90 volts. 

Still in the TV department, this thing is 

ideal for those weird complaints of loss of 
width, brightness, etc, at the home, al- 
though the blasted thing will sit on your 
bench and play perfectly. Plug it into the 
VVT, and run the line voltage down a little. 
See how far down you have to go before you 
see a loss of width, or whatever it was. This 
will give you some idea of the condition of 
things. For a rough rule -of- thumb, the aver- 
age set should go down to at least 100 volts 
input before you lose too much width, etc. 
(Ratings on the label are 105 -120 volts.) If 
it'll do this, the set is probably OK and you 
could have an intermittent drop in the line 
voltage at the home. 

Another handy use: checking for intermit - 
tents in the same class; "Won't play for 
more than half an hour at home. Plays all 
day on the bench!" Plug it into the VVT, 
crank the line voltage up to about 125 or 135 

volts, and let it play for about an hour. This 
will help show up obscure troubles, such as 

transistor leakage due to excessive collector 
voltage, heating, and so on. To the best of 
my knowledge, this will not damage a 

properly- designed set in good working 
order. At least, I've used this test on a lot of 
sets, and never blown up a good one yet. 
(I've tried, too.) 

You'll find dc voltage regulator circuits in 
a lot of things lately. The VVT is ideal (es- 
sential is a better word) for checking these. 
You will even find voltage regulators in a lot 
of units used on battery power, such as car - 
tape players, etc. By using the tests given 
just now, both for ac- powered units and 
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3 ways to deliver 
the clearest 

TV picture 

Good (A) 1 

The all- channel Prisametric 0719 combines super -sharp VHF 
pick -up with high gain and flat response on all channels for top 
color performance. Uses 21 UHF reception elements for ghost - 
free and interference -free directivity. One of eleven Prisametric 
models, color certified for suburban and fringe areas. 

Better (A+ C ) 
Add the Horizon, ultra low -noise VHF two set amplifier to the 

Prisametric 0719. Ifs back -matched for clearer color pictures. 
Patented ICEF circuit delivers wide dynamic range so strong sig- 
nals won't overload weak ones. Solid- state, trouble -free circuitry, 
four -way lightening and surge protection. Temperature compen- 
sation for all- weather reliability. Two individual amplifier circuits, 
one for channels 2 to 6, the other for 7 to 13. 

Best (A +B +C) 
A dynamic trio. The Prisametric 0719, the Horizon and Blonder - 

Tongue's new Ultramatic 1000 automatic rotator. Combines highest 
turning power of any unit on the market with ultra -precise position- 
ing. Solid -state motor power switching eliminates moving contacts 
for greater reliability and repeatability. Motor uses filtered DC 
power supply for 1/3 higher starting and running torque. The differ- 
ential amplifier in the servo loop insures accuracy within 2° 

These and other TV reception outdoor products are now a part 
of the Blonder -Tongue Product of the Month promotion at your 
dealer. Get details. Blonder- Tongue Laboratories, Inc., One Jake 
Brown Rd., Old Bridge, N.J. 08857. 

BLONDETONGUE 

62 Circle 19 on reader service card 

dc- powered things, you can run the input 
voltage up and down at will, while monitor- 
ing the voltage- regulator output. 

This is very important, in a lot of, 'em. 
For example, the old GE TA, TB, etc chas- 
ses had a 12 -volt regulator. Let this get out 
of whack, and you had all kinds of prob- 
lems. Test procedures for these are given in 
great detail in the service data, and the VVT 
makes these not only possible but very easy. 

These things aren't expensive. Prices 
start at about $15.00 for a medium -sized 
unit, say around the 150 to 200 watt rating. 
For maximum usefulness, get one rated up 
around 250 to 300 watts, so that you can 
work with the larger color TV sets. I started 
out with a small one, and wound up with a 
bigger one, which cost only a little bit more. 
Be sure to get the type with a 120 -volt input, 
and /40 -volt output, so that you can raise the 
line voltage above normal when you need 
to. Several of them are rated 120 volts in, 
120 volts out, so that you can't get above the 
line voltage. Cost is practically the same. 

The arithmetic of this is simple, even for 
me. Say $20.00 for a good VVT. Two big 
power transistors cost from $25.00 on up to 
$40.00! If you catch an unsuspected fault, 
and save even one pair of output transistors, 
your VVT just became a "free one!" It paid 
for itself on one job. Get the picture? R -E 

reader 
questions 

DC SUPPLY FOR HOME USE 
A lot of my customers want a 12 -volt do 

power supply so that they can play auto- 
type tape players, etc. in their homes. Do 
you have a schematic for a good 
one ? -R.G., Cherry Hill, Ariz. 

Don't need a schematic. Go to your 
nearest auto -supply store, etc. Get 3 to 
4 amp trickle type battery charger. Go 
to your radio -TV supply house. Get a 
2000 -MF 25 -volt electrolytic. 

Connect capacitor across output of 
battery charger, watching polarity. Job 
over. 

PARALLEL DIODES 
FOR HEAVY LOAD 

Question. 1 have an RCA CTC -40, with 
a shorted horizontal trace diode. Ordered 
replacement, but got a Part No. 131475. 
This is rated at 6.5 amps. Original was a 
No. 126857. The high- voltage came back, 
all voltages checked normal, picture fine. 
The diode got very hot. 

Checking current, I read about 10 
amps through it! Rechecked everything 
else. OK. Ordered another diode, and got 
131475 again. So, just for luck, I hooked 
both of them in parallel, crossed my fin- 
gers, and sent the set back. 

It's been more than a week now, and I 
haven't heard anything. What would you 
have done ? -E. S., Corydon Ind. 

The same thing! 



IC I.F. WITH PROBLEMS 
This Pioneer SX -1500T Stereo receiver 

has a couple of problems. No MPX, and 
the receiver cuts out when the "mute" 
switch is turned on. I can't find a schema- 
tic Any ideas ? -W.G., Madison. Al. 

No original ones. So I wrote to the 
company, and a nice man promptly 
sent me the service data, plus a sugges- 
tion that this was probably a bad 
pA -703 IC. They use four of them in 

the i.f. strip. He suggested other 
sources for the .tA- 703's. Sylvania 
makes a replacement, their 
ECG -703A, and there are others. 
(Look in the ads in the back pages! 
You'll find them there, too.) 

BATTERY CHARGER: CURRENT 
RATING? 

1 built this battery charger from a kit. It 
uses a Triad F41X transformer, an SCR, 
etc. It will start out, on a low battery, at 3 

to 4 amps, then drop to about 2 amps. I'd 
like to get more current. How ? -A.F., 
Davidson, N.C. 

The reaction you're getting is nor- 
mal, with these small battery chargers. 
They'll start high then drop off as the 
battery builds up. 

The only way you could get a higher 
current would be to change power 
transformers. The Triad F41 X is rated 
at 12 volts each side of CT, and 2.0 
amps. You're overloading it at 3 to 4 

amps but it will take it. You could find 
a unit with a 5 to 6 amp rating, and 
slightly higher voltage, if you want a 

faster charge. 

HORIZONTAL STABILIZER COIL 
WON'T WORK. 

This GE M1IOYBG has a peculiar 
problem. Horizontal sync won't hold. The 
horizontal oscillator coil doesn't have any 
effect at all, no matter where I turn the 
slug. Any suggestions ? -L.A., Hobe 
Sound Fla. 

Yes sir! One of them would be a 

careful check of that horizontal 
stabilizer coil. This very definitely 
should have some effect on the fre- 
quency. The coil may be shorted, or 
the .0022 -pF capacitor may be open. 
One other good possibility: take the 
core all the way out of that coil and 
check it. I have found a few of these 
with half of the core broken off and 
missing. This throws the coil so far off 
resonance that it has no effect. 

THREE -INCH PICTURE TUBE? 
OY, VEH! 

Can you tell me where to get a 3 -inch 
picture tube for a Symphonic TPS -5050 
TV? Part No. C6407. I hear the company 
is out of business. -Chris Johnson, 
12122 Rip Van Winkle, Houston, Tex. 
77024. 

Checklist of Books for the libraries 

V of Technicians, Hobbyists 8 Students 

BRANO NEW BDDKS...JUST PUBLISHED 

Getting The Most Out of Your Electronic Calculator -Solves lust about any 

rveryday math problem you ll encounter 1st truly modern math course 

-using the calculator as pencil 8 paper. Scores of practical example, on 

',rid pricing. kitchen uses. Interest. taxes. etc 228 p $7.95 

Installing TV 8 FM Antennas -Wunen especially tor the layman . 

deful for the professional, 168 p . 158 dl $7.95 

Auto Stereo Service 8 Installation -Save dollars by Installing 

your own 8 -track or cassette system, 240 p 245 dl $7.95 

Modem Auto Tuneup 8 Emission- Control Svcing. 
?40 p 135 III $4.95 

FM SleremOuad Receiver Svcing Manual. 192 p . 130 III $4.95 

Electrical Wiring 8 Lighting for Home 8 Office. 204 p 155 III $4.95 

Experimenting With Electronic Music. 780 p 103 III. $4.95 

Cassette Tape Recorders, how work. care 8 repair 204 p.. 

$4.95 

Miniature Projects for Electronic Hobbyists. 168 p 77 III $3.95 

Solid -Stale Circuits Guidebook. 252 p 227 III $5.95 

Tbblshing. Solid -State Wave -Gen. 8 Shaping CM. 192 p 78 III $4.95 

Practical Test Equipment You Can Build. 204 p . 157 III 14.95 

Electronic Measurements Simplified. 240 p 217 dl $4.95 

How To Be A Ham -Intl. Latest FCC Rules. 192 p $3.95 

Simplilied'Camputer Pragram'ng -the Easy RPG Way. 240 p $5.95 

Modem Communications Switching Systems. 276 p 171 dl $17.95 

TV Bench Servicing Techniques. 228 p . 177 III $4.95 

Ten -Minute Test Techniques br PC Svcing. 216 p 114 III $4.95 

Questions 8 Answers About Tape Recording. 264 p 102 dl $5.95 

AUDIO, HI -FI 8 TAPE RECORDERS 

4- Channel Stereo -Source to Sound. 176 p 98 ill 

lap Radio, Record 8 Tape Player Svcing. Manual. 

1 228 p 

Acoustic Techniques for Home and Studio. 208 p 168 dl 

Basic Audio Systems. 240 pos.. 203 dips 

Selecting 8 Improving Your HI -FI Syst. 224 p . 122 III 

Pictorial Guide to Tape Recorder Repairs. 256 p.. 320 III 

How to Repair Musical Instrument Amplifiers. 228 p 110 dl 

Servicing Electmnic Organs. As . 11' 196 p.. 

Electronic Musical Instruments. 192 p 121 III. 

Svcing Modem Hi -Fi Stereo Systems. 248 p., 125 III 

Handbook o1 Magnetic Recording. 224 p . 90 III 

Installing and Svcing Home Audio Systems. 256 p- 150 nl 

Tape Recording for Fun 8 Profit. 224 pps . over 200 ill. 

Audio Systems Handbook. 192 pps.. 128 illus. 

$3.95 

$4.95 

54.95 

54.95 

$4.95 

54.95 

55.95 

$7.95 

$4.95 

54.95 

54.95 

54.95 

54.95 

54.95 

AUTO ENGINE a APPLIANCE REPAIR 

How to Repair Small Gasoline Engines -Practical troubleshooting.' 

overhaul advice on all small gas engines In lawnmowers. cycles, go -karts. 

snowmobiles. chamsaws. etc 256 p Illustrated 58.95 

$4.95 

$5.95 

$4.95 
55.95 
$4.95 

$4.95 

$2.95 

Everyman's Guide lo Auto Maintenance. 192 p.. 38 III. 

The Complete Minibike Handbook. 320 p 145 III 

Using Electronics Testers for Auto Tuneup. 256 p 226 III 

Major Appliance Repair Guide. 260 pps III 

Small Appliance Repair Guide. 22.1 p 100 III 

How to Repair Home 8 Auto Mr Cond. 208 p 100 ill 

Refrigeration. 148 pps . 53 Illus. 

COMMUNICATIONS a HAM RADIO 

Commercial FCC License Handbook. 444 p 150 III 

The 2 -Meter FM Repealer Circs. Handbook 312 p 182 III 

Mobile Radio Handbook. 192 pps . 175 III. 

Pictorial Guide to CB Radio Inst. 8 Repair. 256 p III 

RTTY Handbook. 320 pps_ 230 Illus 

Oesig. and Main. the CAN 8 Small TV Studio. 256 p 

Video Tape Prod. 8 Commun. Techniques. 256 p . 100 III 

CAN Systems Engineering -3rd Ed. 256 pps.. Illus. 

CB Radio Service Manual. 228 p . 98 Ill 

CB Radio Operator's Guide. 224 pps 246 illus 

. AMATEUR RADIO STUDY GUIDES 

Novice 53.95 General 56.95 Advanced $3.95 

Extra 54.95 Incentive $3.95 

$5.95 

$6.95 
51.95 

$4.95 
56.95 

$12.95 
$12.95 

$12.95 
$4.95 
53.95 

COMPUTER TECHNOLOGY 

Beg. Guide to Computer Programming. 480 p 364 III 

Computer Technician's Handbook. 480 p.. 400 dl 

Beginner's Guide to Computer Logic. 192 p., 100 III 

Computer Circuits 8 How They Work. 192 p ill 

$6.95 

57.95 

$4.95 
54.95 

ELECTRONIC SERVICING 

Pinpoint Transistor Troubles In 12 Minutes. 492 p . 243 dl 

Trblshting Solid -State Amplifiers. 256 p 95 ill. 

ElectricMOtor Test and Repair -2nd Ed. 160 pps 

How to Solve Solid -State Circuit Troubles. 304 p., 161 dl. 

Trblshting Solid -State Electronic Power Supplies. 208 p , ill 

MAN System Handbook: Design, Inst. 8 Main. 176 p 91 ill 

Practical Electronics Svcing Techniques. 256 p. 

10- Minute Test Techniques tor Electronics Svcing. 176 p 

Solid -State Circuit Trblshting Guide. 224 p over 150 III 

TV. Radio. HI -FI Hints 8 Rinks. 256 p over 160 Ill 

Modem Electronic Troubleshooting. 256 p.. over 100 III 

$6.95 
$4.95 

$6.95 

$5.95 

$4.95 

$4.95 
$4.95 
$2.95 

$4.95 
64.95 

$4.95 

ELECTRONIC TEST EQUIPMENT 

How to Test Almost Everything Electronic. 160 p . 
114 III 

Understanding 8 Using the Scope. 272 p . 
170 ill 

Basic Electronic Test Procedures. 416 p . 17B dl 

Understanding 8 Using the VOM 8 EVM. 197 p 197 ill 

'99 Ways to Use Your Oscilloscope. 19? p 327 III 

Working With The Oscilloscope. 104 p 131r +1 183 di 

Electronic Test 8 Measurement Handbook. 224 p 100 Ill 

How to Use Test Instruments in Fier +tunic Svcng 256 p 

ID 95 

Si 95 

SF 55 

Sv 'S 
s''S 
L1.35 
54 95 

54 95 

HOBBY PROJECTS PLANS 

Digital Electronics: Prin's 8 Practices. 268 p . 191 dl 

New IC FET Principles and Projects. 160 p.. over 60 III 

Handbook of IC Circuit Projects. 224 p., 136 dl 

Stems Quad Hi -Fi P5n. and Projects. 192 p 100 III 

64 Hobby Projects For Home 6 Car. 192 p 159 dl 

104 Ham Radio Projects For Nods 8 Te chnkiao 192 p 

Electronic lobbyist's IC Project Handbook. 160 p 86 dl 

'Radio -Electronics Hobby Protects. 192 p 214 III 

'VHF Projects for Amateur 8 Experimenter. 224 p dl 

125 One- Transistor Projects. 192 p 125 dl 

Practical Solid -State Principles 8 Protects. 176 p 12' 

IC Protects for Amateur 8 Expenmenter. 192 p 252 d. 

Transistor Pmj. or Hobbyists 8 Students. 192 p 153 dl 

104 Easy Projects for the Electronics Gadgeteer. 160 p 

104 Simple One -Tube Projects. 192 p 104 di 

104 Easy Transistor Pro!. You Can guild. 224 p 105 dl 

55 95 

83 95 

S4 95 

S4 95 

N 95 

$3 95 

53 95 

$4 95 

si e5 

SZ 95 

SZ 95 

S4 95 

Si 95 

S3 55 

$3 95 

54 95 

"LEARN -IT- YOURSELF" BEGINNER'S BOOKS 

Basic Eectricity and Beginning Electronics. 256 p 19' $4 95 

Basic Electronic Ciruits Simplitied. 352 p 170 nI 55.95 

How to Read Electmnic Circuit Diagr. 256 p . 
140 dl $4.95 

'Basic Electronics Course. 384 pps 275 dips 55.95 

Beginner's Guide to TV Repair. 176 p 80 dl S3 95 

How to Become a Radio Disc Jockey. 256 p 25 les =.ms S7 95 

Basic Radio Course. 224 Illushated pps 54 95 

Basic TV Course. 224 pps.. 128 Inds 55 95 

Electronics Sell- Taught with Exp. A Proj. 228 p 191 III $5 95 

Model Car Racing by Radio Control. 224 p . 250 III $3 95 

Basic Electronics Problems Solved. 192 p over 100 01 54 95 

Radio 8 Television: Principles 8 Prat ces 400 p 286 III $4 95 

Landsalling, from RC Models to the Big Ones. 192 p 116 dl $4 95 

How To Build Solid -State Audio Circuits. 320 p . 
190 Ill 55 95 

Solid -State Projects for the Roper. 224 p 228 III 53.95 

RADIO 8. TV SERVICING 

Pinpoint TV Troubles in 10 Minutes. 372 p . 394 Id 

Iwik -Fix TM TV Service Manual. 384 p .scores of charts 

Modem Radio Repair Techniques. 260 p plus 36 -p foldout 

Pictorial G4e to Color TV Circuit Troubles. 256 p 252 dl 

125 Typical Elect. Cir. Analyzed 8 Repaired. 208 p dl 

Simplified TV Trouble Dignosis. 320 p . 
292 Id 

199 Color TV Troubles 8 Solutions. 224 p 

All -In-One TV Alignment Handbook. 304 p 145 dl 

Basic Color Television Course. 420 p over 300 III 

TV Troubleshooter's Handbook -2nd Ed. 288 p 150 III 

Home -Call TV Repair Guide. 144 p charts. 

How To Interpret TV Waveforms. 256 p over 250 III 

A New Way To Service Color TV. 192 pps 

199 TV Tough -Dog Problems Solved. 252 p 199 III 

TV Trouble Diagnosis Made Easy. 256 pps III 

101 TV Troubles -From Symptom to Repair. 224 p 170 dl 

Haw To Fix Transistor Radios Si Printed Clmults. 256 p 

Servicing The Solid -State Chassis. 256 pps Id 

On The Color TV Service Bench. 192 p . heavny dl 

TV Servicing Guidebook: Problems 8 Solutions. 176 p nl 

55.95 

$5.95 
$4.95 

$4 45 

54 95 

SS 95 

$4 95 

$5 95 

$6 95 

$3 95 

53 95 

S4.95 

S3 95 

S5 95 

S4 95 

$4 95 

$4 95 

$5 95 

$4 95 

$4 95 

REFERENCE a GENERAL ELECTRONICS 

Handbook at Semiconductor Circuits. 444 pps S5 95 

Basic Math Course Ion Electronics. 168 pps. $4 95 

:Dictionary of Electronics. 420 oils 487 dips $3 95 

Intro. to Medical Electr's. for Elect.'Med. Pers. 272 p 126 III 56.95 

Fire 8 Theft Security Systems. 176 pps over 100 dl $4.95 

- Transistor Circuit Guidebook. 224 pps . 118 illus 54 95 

Tube Transistor Substitution Guide. 256 pps $2.95 

54 95 Marine Electronics Handbook. 192 p . 106 III 

Handbook of Electronic Table. - '4. Ed. 224 p 

Solid -State Circuit Design 8 Operation. 272 p., 150 ill 

Electronics Data Handbook -2d Ed. 256 pps 

Semiconductors From A to Z. 272 Dos. over 300 illus. 

Pulse 8 Switching Circuits. 258 pps. 184 drus 

Electmnics Reference Databook. 232 p.. 100 dl 

.Modem Radar: Theory. Oper. and Maint. 480 p_, 367 III 

Inst. 8 Svcing Elect. Protective Systems. 252 p 1601 Il 

Industrial Electronics: Prin. 8 Pram. 416 p . 380 III. 

"Passive Equalizer Design Data. 496 p., 814.11". 125 in 

S4 95 

$9 95 

$4 95 

$5.95 
$4 95 

$4.95 

$7 95 

S4 95 

S5 95 

$19 95 

See these helpful books at your parts distributor or 
clip this ad and order on FREE 10 -DAY TRIAL! 

NO -RISK COUPON -MAIL ENTIRE AD 

TAB BOOKS, Blue Ridge Summit, Pa. 17214 

Please send me books checked above. 

i7 I enclose S -. 
Please invoice on 10 day FREE trial. 
Send FREE 28 -page catalog. 

Name Phone 

Company 
Address 
City _ .. State .' P 
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4,000 functions in a single LSI 
circuit. The functions of four 
thousand separate transistors, 
represented by the dots above, 
can now be performed by the 
LSI circuit shown in the photo. 

LSd...wiii It make or break your lob future? 
The development of LSI (large scale integration) 
technology in the 1970's is the dawn of the newest 
revolution in Electronics. It means that many of 
today's job skills soon will be obsolete. But at the 
same time, it opens the door to thousands of excit- 
ing new job opportunities for technicians solidly 
grounded in electronics fundamentals. Read here 
what you need to know to cash in on the Science 
of the Seventies and how you can learn it right 
at home. 

LSI circuits, some no bigger than a bumblebee, are 
bringing about a fantastic new Industrial Revolution. 
Already these miracles of micro -circuit technology are 
a part of exotic equipment that saves lives, works com- 
plicated mathematical formulas in an instant, or tells 
time within a tolerance of two seconds per year. 

LSI's may also put you into a whole new and more 
rewarding career ... or put you out of a job! 

In the fall of 1972, BUSINESS WEEK reported, `Be- 
cause of its fast pace of innovation, the U. S. semicon- 
64 

ductor industry leads the world. In the LSI market, U. S. 
domination is even more pronounced." 

A single LSI circuit now can perform the function of 
more than 4,000 components and scientists predict that 
the use of electron beams to trace the circuit patterns 
will soon make it possible to put 10,000 transistors and 
similar devices on a silicon chip a few millimeters square. 

Miniature Miracles of Today and Tomorrow 
Already, as a result, a two-way radio can now be fitted 

inside a signet ring. A complete hearing aid can be worn 
entirely inside the ear. There is a new computer /calcu- 
lator that weighs only nine ounces, fits easily into a shirt 
pocket, yet in a split second performs logorithmic, trigo- 
nometric and mathematical functions with a single 
keystroke and 10 -digit accuracy. And new, extremely 
accurate watches consisting only of a quartz crystal, LSI 
circuits and a solid -state time display take only minutes 
to assemble. 

And this is only the beginning. 
Soon kitchen computers may keep the housewife's 



refrigerator stocked, her menus planned, and her calories 
counted. Her vacuum cleaner may creep out at night and 
vacuum the floor all by itself. 

Money may become obsolete. Instead you will simply 
carry an electronic charge account card. Your employer 
will credit your account after each week's work and mer- 
chants will charge each of your purchases against it. 

When your telephone rings and nobody's home, your 
call will automatically be switched to the phone where 
you can be reached. 

Doctors will be able to examine you internally by 
watching a TV screen while a pill-size camera passes 
through your digestive tract. 

New Opportunities for Trained Men 

What does all this mean to someone working in Elec- 
tronics who never went beyond high school? It could 
mean the opportunity of a lifetime - if you take advan- 
tage of it. 

It's true that the "LSI" may make a lot of manual 
skills no longer necessary. 

But at the same time the booming sale of articles and 
equipment using integrated circuitry has created a tre- 
mendous demand for trained electronics personnel to 
help design, manufacture, test, operate and service all 

these marvels. 

There simply won't be enough college- trained engi- 
neers to go around. So men with high school educations 
who have mastered the fundamentals of electronics the- 
ory may soon fill really interesting, high -pay jobs as 

engineering aides, technicians and service specialists. 

How To Get the Training You Need 

You can get the up -to -date training in electronics 
fundamentals you need and do it at home in your spare 
time without giving up your present job or income. 
Cleveland Institute of Electronics courses are specially 
designed for home study and feature AUTO - 
PROGRAMMED® Lessons. Even if you have no expe- 
rience in Electronics or had trouble studying before, CIE 
courses help you advance faster and easier than you 
would have believed possible.You learn at your own pace. 

Unlike a classroom situation where you have just one 
instructor throughout the course, at CIE you get help 
from a number of instructors. Each is selected on the 
basis of his specialized knowledge of a particular area of 
Electronics. In this way, you benefit from the combined 
knowledge of our entire staff. 

Money -Back FCC License Warranty 
A Government FCC License is certification of your 

knowledge of Electronics. Some jobs, especially in broad- 
casting, require a license, but nearly every employer rec- 
ognizes its value. So why doesn't everyone who wants a 
good job in Electronics get an FCC License? 

The answer: it's not that simple. You must pass a 
Government licensing exam. A good way to prepare for 

your FCC exam is to take a licensing course from Cleve- 
land Institute of Electronics. Our training is so effective 
that in a recent survey of 787 CIE graduates, better than 
9 out of 10 CIE grads passed the Government FCC 
License exam. 

That's why we can offer this famous Money -Back 
Warranty: when you complete any CIE licensing course, 
you'll be able to pass your FCC exam or be entitled to a 
full refund of all tuition paid. This warranty is valid 
during the completion time allowed for your course. You 
get your FCC License - or your money back! 

Praised by Successful Graduates 

CIE training has been a big boost towards success for 
many men. Says Joseph Zauhar, Duluth, Minnesota, "I 
had three good job offers after I finished my CIE training 
and accepted a position as Technical Editor for Elec- 
tronic /Technician Dealer Magazine. I've since been 
promoted to Managing Editor." From Cambridge, Mas- 
sachusetts, Joe Perry reports, "I'm now an Engineering 
Specialist with National Radio Company, Inc., testing 
prototype equipment. CIE training gave me the elec- 
tronics technology I needed to pass the exam for First 
Class FCC License. I'm already earning more than I 
could have without my CIE training." 

Approved Under G.I. Bill 
All CIE career courses are approved for educational 

benefits under the G.I. Bill. If you are a Veteran or are 
in service now, check box on reply card or coupon for 
G.I. Bill information. 

Mail Card for Two Free Books 
Want to know more? Mail the postpaid reply card for 

two free books about opportunities in Electronics. For 
your convenience we will try to have a representative 
call. If reply card is missing, use coupon or write to: 
Cleveland Institute of Electronics, Inc., 
1776 East 17th Street, 
Cleveland, Ohio 44114. 

succeed 
in electronics 

How to get a Commercial 
FCC License 

CIE Cleveland Institute 
of Electronics, Inc. 

1775 East 17th Street, Cleveland, Ohio 44114 
Accredited Member National Home Study Council 

Please send me your two FREE books: 
1. Your school catalog, "Succeed in Electronics. " 
2. Your book on "How To GetA Commercial FCC License. " 

Name 
(please print) 

Address 

City State Zip 

Veterans and Servicemen: 
Check here for G.I. Bill information. 

I 
RE-30 
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When the thick foamy tuner lubricants 
hit the market a few years back, they 

made a big splash. Tuners definitely moved 
more smoothly when these thick gunks were applied. 

Now, however, many technicians are faced with 
the problem of polluted tuners. The foam has 

solidified into hard blue specks, that are 
extremely hard to remove. In many cases, 
you can't even identify tuner components 

because of solidified gunk. 

The only way to restore a polluted tuner is with 
Tun -O -Wash, the ultrasonic bath in a can. 

Tun -O -Wash melts away gunk and grease like magic. 

Once the tuner is clean, lubricate it with 
light, safe, Color Lube. Made to meet the demands 

of color TV tuners, Color Lube will not solidify. 
High viscosity silicone keeps the tuner working 

smoothly for many months and eliminates callbacks. 

SPECIAL POLLUTION FIGHTER DEAL* 

Buy 2 cans of TUN -O -WASH 

Get a can of 25C COLOR LUBE for only 

r =mows 
1260 RALPH AVE BROOKLYN N Y 11236 

Our business is improving yours. 

'Available from participating Chemtronics distributors. Offer ends May 15, 1974. 

68 Circle 75 on reader service card 

WIRE- STRIPPING COMPOUND 
If you use Strip -X (a liquid chemical 

from G -C for stripping enamel insula- 
tion from wires) frequently, it will 
eventually discolor and slow its strip- 

ping action. It can he restored by plac- 
ing the Strip -X coated wire over the 
heat of a soldering iron, as shown. 

A.F.. Placean 

FASCINATING HOBBYY 
VINTAGE RADIO brings you the pioneer 
days of wireless and radio in pictures. The 
collector's bible, it opens doors to a new 
hobby. Great browsing, too. Over 1,000 pic- 
tures, 263 pages. 1887 -1929. 
RADIO COLLECTOR'S GUIDE lists over 
50,000 facts on 4,000 radios, 1921 -32; 
maker, model, year, original price, style, 
circuit type. 264 pages. 

SEND TODAY to Vintage Radio, Dep't R, 
Box 2045, Palos Verdes Peninsula, CA., 90274 

Vintage Radio, hard cover $ 6.95 
Vintage Radio, handbook 4.95 
Radio Collector's Guide 3.95 
Radio Encyclopedia, hard cover 12.95 
Radio Encyclopedia, handbook 9.95 

Postage Paid, California residents add 5% Tax. 

Name 

Street 

City State- Zip 

ENJOY THE OLD DAYS ! 
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JUNE 1974 

The Videodiscs Are Coming 
Here's an up -to- the -minute report on 
how soon we will see them, how they 
work, and how much they will cost. 

Build A Guitar Preamp 
This unusual electronic device provides 
features not found in the usual guitar 
preamplifier. 

Understanding MOS Character 
Generators 
These are the devices that make letters 
and numbers appear on TV screens. Don 
Lancaster tells how these rather special 
IC's work. 

CD -4 Demodulator -The Second Gen- 
eration 
Len Feldman shows how CD -4 record 
systems have grown up. New circuits 
produce even better discrete 4- channel 
performance. 

Build Sine Converter For Electronic 
Music 
Another add -on module for your grow- 
ing electronic music system. 

PLUS: 
Step -By -Step TV Troubleshooting 
Jack Darr's Service Clinic 
Technical Topics 
R -E's Transistor Replacement Guide 

If You Work In Electronics: 

GRANTHAM OFFERS YOU 

College -Level Training 
and a college degree. 

Electronic Circuit Design, 
Engineering Analysis (includ- 
ing mathematics thru calculus), 
Classical and Solid -State 
Physics, Engineering Design, 
etc., etc., are all part of 
the Grantham home -study de- 
gree program in Electronics 
Engineering. 

PUT PROFESSIONAL 
RECOGNITION IN 
YOUR CAREER. 

By adding college - 
level home training 
and a college degree 
to your experience, 
you can move up to 
greater opportuni- 
ties in electronics. 

Grantham offers the 
A. S. E.T. degree by corre- 
spondence. After earn- 
ing this degree, you may 
continue with additional 
correspondence plus a 3 -day 
residential seminar and certain transfer credits, to 
earn the B. S. E.T. degree. Then, the B. S. E. E. is 

available through further study. 

GRANTHAM SCHOOL OF ENGIP:EERING 
2000 Stoner Ave., Los Angeles CA 90025 

Telephone (213) 477 -1901 

Worldwide Career Training thru Home Study 
Mail the coupon below for free bulletin. 

L 

Grantham School of Engineering Rf. `'4 
2000 Stoner Ave., Los Angeles, CA 90025 

I have been in electronics for years. Please 
mail me your free bulletin which gives details con- 
cerning your electronics degree programs. 

Name Age 

Address 

City State 

On IC 'h oll reader Uhl 

Zip 
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Build an RCA 
Liquid Crystal Clock 

And take a 
future-look at time. 

RCA's KC4014 battery- operated Liquid 
Crystal Clock brings you the latest in state- of -the- 
art display and IC technology. 

The ultra -low power consumption of liquid 
crystals and COS /MOS integrated circuits makes 
it possible to operate this extremely accurate 
chronometer on low -cost penlite batteries for an 
entire year. 

Easy to put together, the KC4014 requires no 
special adjustment or alignments. Just insert the 
batteries and set the time. A "fast- slow" trimmer 
permits setting to a precise time standard. 

And you can count on the KC4014 quartz - 
controlled clock to keep superbly accurate time - 
with an accuracy of one minute - per -year or better. 

A colon between the minute and hour display 
flashes at a precise one -second rate to indicate 
clock operation and for use as a "seconds" timer. 

The KC4014 Liquid Crystal Clock is housed 
in an attractive wood -grained metal cabinet. It's 
ideal for home, office, or lab use...and is available 
from your local RCA IC Kit Dealer or Distributor. 
Optional list price is $89.95, less batteries. ft cJ' Solid 

State 
products that make products pay off 



Buy your Liquid Crystal Clock 
and other RCA kits here. 

ARKANSAS 
El Dorado 
Lavender Electronics, Inc. 
522 West Main 
Fort Smith 
Wise Wholesale Electronics 
1001 Towson Avenue 
Little Rock 
Lavender Electronics, Inc. 
1122 Center Street 
Frank Lyon Company 
65th & Scott Hamilton Drive 
David White Electronics, Inc. 
1222 Main Street 
Pine Bluff 
David White Electronics, Inc. 
615 Main Street 
Texarkana 
Lavender Electronics, Inc. 
522 East 4th Street 

CALIFORNIA 
Berkeley 
Al Lasher's Electronics 
1734 University Avenue 
Inglewood 
Olson Electronics Inc. 
4642 West Century Blvd. 
San Francisco 
Hauer Electronic Supply 
1185 Mission Street 

COLORADO 
Colorado Springs 
D & M Electronic Supply 
715 North Weber Street 
Denver 
Burstein -Applebee Co. 
800 Lincoln Street 
Fistells Electronics Supply 
1001 Bannock Street 

ILLINOIS 
Chicago 
Howard Electronic Sales, Inc. 
4573 So. Archer Ave. 
Joseph Electronics Inc. 
1733 N. Harlem Avenue. 
North Central Elect. Supply Co. 
3412 W. Bryn Mawr Ave. 
Olson Electronics Inc. 
123 North Western Ave. 
Union Electronics, Inc. 
658 W. 79th St. 
Crest Hill 
Mainline Supply Co. 
804 Theodore St. 
Danville 
Bud Electronic Supply Co. 
22 N. Jackson 
DeKalb 
J & M Electronics Inc. 
1612 Sycamore Road 
Evanston 
Tri -State Electronics Corp. 
707 W. Howard Street 
Niles 
Joseph Electronics Inc. 
8830 Milwaukee Avenue 
Peoria 
Klaus Radio Inc. 
8400 N. Pioneer Parkway 
Rockford 
J & M Electronics Inc. 
2001 Ninth Street 
South Holland 
Union Electronics, Inc. 
16010 So. Cottage Grove 

Waukegan 
Badger Electronics, Inc. 
1105 Washington St. 

INDIANA 
Anderson 
Graham Electronics 
2230 Columbus Avenue 
Seyberts Electronic Supply Inc. 
1331 South Main St. 
Bloomington 
Ohio Valley Sound Inc. 
320 Country Club Rd. 
H.A. Williams Co. 
204 Rogers St. 
Columbus 
H.A. Williams Co. 
1003 Washington St. 
Evansville 
Ohio Valley Sound Inc. 
20 East Sycamore St. 
Ft. Wayne 
Ft. Wayne Electronic Supply Inc. 
3606 E. Maumee Avenue 
Indianapolis 
Associated Distributors Inc. 
8399 Zionsville Rd. 
Graham Electronics Supply Inc. 
133 South Pennsylvania Street 
Graham Electronics Supply Inc. 
Georgetown Plaza 
4831 West 38th Street 
Graham Electronics Inc. 
Glendale Center 
6101 North Keystone Avenue 
Meunier Electronic Supply, Inc. 
3409 E. Washington Street 
Ra- Dis -Co Inc. 
814 North Senate Ave. 
Jeffersonville 
Moakler Electronic 
500 E. Chestnut St. 
Kokomo 
SERVI -Tronics 
1200 S. Main St. 
Lafayette 
Graham Electronics 
Tippecanoe Mall 
Graham Electronics/ 
Lafayette Radio Supply Inc. 
408 North Street 
Muncie 
Muncie Electronic Supply Inc. 
822 Madison St. 
Richmond 
H.A. Williams Co. 
1114 South F St. 
South Bend 
Radio Distributing Co. Inc. 
1212 High St. 
Terre Haute 
Midwest Supply Electronics, Inc. 
1216 Wabash Avenue 
Midwest Supply Electronics, Inc. 
2015 Garfield Avenue 
Vincennes 
Ohio Valley Sound Inc. 
902 Main St. 

IOWA 
Cedar Rapids 
Deeco Inc. 
2500 16th Ave. S.W. 
Des Moines 
Radio Trade Supply Co. 
1013 -1017 High St. 

Sidles Distributing Co. Ltd. 
2205 Bell Avenue 

KANSAS 
Overland Park 
Burstein -Applebee Co. 
9629 Metcalf Ave. 

KENTUCKY 
Lexington 
Radio Electronic Equipment Co. 
480 Skain Ave. 
Louisville 
P.I. Burks Co. 
842 S. 7th St. 
The Collins Co. Inc. 
829 S. Floyd St. 
Peerless Electronic Equipment Co. 
1815 South 7th St. 
Owensboro 
Ohio Valley Sound Inc. 
600 West Third St. 

LOUISIANA 
Alexandria 
Electronic Service Supply Co. 
1109 Bolton Avenue 
Monroe 
Radio & Electronic Supply 
320 North Fourth Street 
Shreveport 
B & S Electronics, Inc. 
2618 Southern Avenue 
Interstate Electric Co. 
1419 Culpepper Street 

MARYLAND 
Aberdeen 
Harco Electronics Inc. 
Rt. 22 Carsins Run 
Hagerstown 
Allegheny Electronics, Inc. 
1301 Potomac Avenue 
Savage 
D & H Distributing Co. 
8220 Wellmoor Ct. 
Silver Spring 
Silver Spring Electronic Supply 
8203 Georgia Avenue 

MASSACHUSETTS 
Lynn 
Land Electronics Supply Co., Inc. 
9 R Franklin St. 

MICHIGAN 
Detroit 
R S Electronics Inc. 
12775 Lyndon 
Flint 
Shand Electronics, Inc. 
2401 S. Dort Highway 
Kalamazoo 
R S Electronics -Kalamazoo Inc. 
3219 E. Kilgore Rd. 
Muskegon 
Electronic Distributors Inc. 
1960 Peck St. 
Roseville 
R S Electronics Inc. 
27882 Gratiot 
Saginaw 
Morley Brothers Inc. 
525 Morley Dr. 
Westland 
Olson Electronics Inc. 
200 North Wayne Rd. 
Wyoming 
R S Electronics -Grand Rapids Inc. 
300 - 36th St. S.E. 

listing continued next page 
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Buy your Liquid Crystal Clock 
and other RCA kits here. 

MINNESOTA 
Minneapolis 
F. C. Hayer Company 
701 Washington Ave. No. 

MISSOURI 
Joplin 
Reed Radio & Supply Inc. 
1610 Main Street 
Kansas City 
Burstein -Applebee Co. 
3199 Mercier St. 
Springfield 
Reed Radio &Supply Co. Inc. 
805 Boonville Avenue 

NEW HAMPSHIRE 
Manchester 
RSL Distributors 
670 Chestnut St. 

NEW JERSEY 
Camden 
General Radio Supply Co. 
600 Penn St. 
Hackensack 
Nidisco Inc. 
55 State St. 
Jersey City 
Nidisco Inc. 
713 Newark Avenue 
Passaic 
Nidisco Inc. 
294 Passaic St. 
Ridgefield 
Nidisco Inc. 
484 Bergen Boulevard 
Trenton 
Nidisco Inc. 
985 Princeton Ave. 
Union 
Nidisco Inc. 
2401 Vaux Hall Rd. 
Union City 
Nidisco Inc. 
2812 Kennedy Blvd. 

NEW YORK 
Bayside 
Arrow Electronics Inc. 
Consumer Product Div. 
207 -02 Northern Blvd. 
Arrow Electronics Inc. 
206 -19 45th Rd. 
Buffalo 
Summit Dist. Inc. 
916 Main Street 
New York 
Dale Electronics Corp. 
244 West 14 St. 
Harvey Radio Co. 
23 W. 45th St. 
Richmond Hill 
Anchor Electronic Distributing Corp. 
116 -01 101st Avenue 
White Plains 
Westchester Electronics Inc. 
602 Mamaroneck Ave. 

NORTH CAROLINA 
Charlotte 
Dixie Radio Supply Co. 
2220 S. Tryon St. 
Kinston 
Southeastern Radio Supply Co. 
1005 East Highland Avenue 

OHIO 
Akron 
Olson Electronics Inc. 
260 South Forge 
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Cincinnati 
United Radio Inc. 
Summit Rd. & Reinhold Dr. 
Cleveland 
Main Line Inc. 
1260 East 38th 
Olson Electronics Inc. 
6153 Mayfield Rd. 
Columbus 
Hughes -Peters Inc. 
481 E. 11th St. 
Whitehead Radio Company 
124 N. Grant Ave. 
Dayton IE 
Stotts Freidman Co. 
108 N. Jefferson St. 
Elyria 
EL A Co. Electronics, Inc. 
235 Lodi Street 
Perrysburg 
Main Line Inc. 
Willis Day Industrial Park 
Building #2 North 
Toledo 
R S Electronics -Toledo Inc. 
4641 W. Bancroft 
Zanesville 
Thompson Radio Supplies 
110 South 6th St. 

OKLAHOMA 
Muskogee 
Sooner Radio and TV Supply, Inc. 
110 Callahan St. 
Oklahoma City 
Radio Supply Inc. 
724 N. Hudson Ave. 
Tulsa 
Radio Inc. 
1000 S. Main St. 
S & S Radio Supply 
537 S. Kenosha 

OREGON 
Eugene 
United Radio Supply Inc. 
974 West Sixth Avenue 

PENNSYLVANIA 
Allentown 
Radio Electronic Service Co. 
of Lehigh Valley Inc. 
425 Hanover Ave. 
Altoona 
Tower Radio Electronics 
Commerce Park 
Drexel Hill 
Kass Electronic Distributors 
2502 Township Line Rd. 
Easton 
Radio Electric Service Co. 
of Lehigh Valley Inc. 
1700 Northampton St. 
Elkins Park 
A.G. Radio Parts Co. 
939 Township Line Rd. 
Philadelphia 
Herbach & Rademan, Inc. 
401 E. Erie Ave. 
Pittsburgh 
Olson Electronics Inc. 
3405 Saw Mill Run Rd. 

SOUTH CAROLINA 
Columbia 
Dixie Radio Supply Co. 
1900 Barnwell St. 
Greenville 
Dixie Radio Supply Co. 
500 Pendleton St. 

fl Cil Státé 
products that make products pay off 

Circle 77 on reader service card 

TEXAS 
Brownsville 
George's Electronics Mart, Inc. 
743 E. Elizabeth St. 
Dallas 
Adleta Electronics Company 
1914 Cedar Springs 
Interstate Electric Company of Texas I nc. 
4500 Alpha Road 
Olson Electronics Inc. 
6215 Hillcrest Ave. 
Southwest Radio Supply 
1820 North Harwood Street 
Sterling /Crabtreé s 
2628 Maple Avenue 
Sterling /Crabtree s 
10215 North Central Exp. 
Sterling /Crabtree's 
3510 Marvin D. Love Fwy. 
Wilkinson Brothers Co. 
628 Center St. 
El Paso 
Midland Specialty Co. 
2235 Wyoming Avenue 
Fort Worth 
Adleta Electronics Company 
100 S. Freeway, Cor. Vickery 
Greenville 
Lavender Electronics, Inc. 
2311 Washington 
Houston 
Electrotex- Houston 
2300 Richmond Avenue 
Irving 
Electrotex- Dallas 
3417 Carpenter Freeway 
Sterling /Crabtree's 
254 West Carpenter Fwy. 
Odessa 
Midland Specialty Co. 
2101 Andrews Highway 
Paris 
Lavender Electronics, Inc. 
274 S. Main Street 
Sherman 
Lavender Electronics, Inc. 
308 East Houston Street 
Tyler 
Lavender Electronics, Inc. 
503 East Oakwood Street 

VIRGINIA 
Arlington 
Arlington Electronic Wholesalers, Inc. 
3636 Lee Highway 
Norfolk 
Priest Electronics, Inc. 
6431 Tidewater Drive 
Winchester 
Stinsons Electronics, Inc. 
2149 Valley Avenue 

WISCONSIN 
Oshkosh 
Electronic Industries 
19 E. Irving 

WYOMING 
Casper 
Hathaway Electronic Supply 
333 West Walcott 
Cheyenne 
Houge Radio & Supply Inc. 
1108 Logan Avenue 

CANADA 
RCA Limited /EC Div. 
Quebec, Canada 



MECHANICAL -FAILURE 
SHORT CIRCUITS 

What do you do when resistance 
measurements indicate a ground or 
short circuit and the schematic diagram 
doesn't even give a hint of such a pos- 
sibility? 

One thing to he sure to do is check 
carefully around and under any compo- 
nent (like those miniature electrolytic 
coupling capacitors) insulated with 
plastic film or heat -shrink tubing. 

In the photograph the pencil point 
indicates a pinhole puncture in the plas- 
tic covering of a coupling capacitor. A 

sharp end of a wire lead protruding 
from the terminal strip (hidden when 
the capacitor is pressed down into its 

normal position) was the culprit. 

As a repair, the sharp end was snip- 
ped off and several layers of plastic 
tape were applied, over the hole in the 
insulation, on the under side of the 
capacitor. 

When adding insulation to a compo- 
nent he sure not to cover any markings 
of capacitance or working voltage with 
the tape. -Elmer C. Carlson 

DISCOUNT 
TEST 

EQUIPMENT 
SPECIALISTS f- 

11112 

En!C0h ¡ 

' COMPLETE LINE OF 
ELECTRONIC SUPPLIES 

ICC /Mullard & Raytheon Tubes 
Telematic Test Rigs 
TV Tuner Subber 

;FREE CATALOG; 

FORDHAM 
Radio Supply Co., Inc. 

558 Morris Ave., Bronx, N.Y. 10451 
Tel: (212) 585-0330 

Circle 7S on reader .c'errice card 

... capacitor shortag 
causing replacement 
problems and 
servicing delays? 

Maybe that old capacitor 
is still good .. 
check it out with the 

SPRAGUE 

" TO°° 6"P TEL-OHMIKE® 

CAPACITOR ANALYZER 

Laboratory quality 
and accuracy, yet priced 

so you can afford it ... $158 ? ! 

Measures Capacitance. Up to 2000p,F in 5 overlapping ranges, including 

an exclusive 1 to 100pF range. 

Measures Power Factor. Utilizes the highly accurate Wien Bridge method. 

Reads up to 50% in 3 ranges. 

Measures Leakage Current of aluminum electrolytics. Easy -to -read meter, 

with exact rated voltage (up to 600 V) applied from adjustable power supply. 

Measures Insulation Resistance. For paper, film, ceramic, mica 

capacitors. Dual range -to 100KMi2 at 25V, to 50 KMa at 150V. 

(Prices subiecs ro enanas out not el 

Get a demonstration from your Sprague 
Distributor today ... or, order directly from 
Sprague Products Company, 81 Marshall 
Street, North Adams, Mass. 01247. 

THE BROAD -LINE PRODUCER OF ELECTRONIC PARTS 

SPRAGUE 
THE MARK OF RELIABILITY 

Circle 79 an reader service card 73 



It's new! It's digital! 

Build it 
Bell & Howell Schools introduces a new learn-at -home program in electronics 

that includes building a giant- screen color TV with these digital features: 

74 



yourself! 
Digital clock 

=hat flashes on screen 
Channel numbers 
that flash on the screen 

Automatic pre-set 
channel selector 

Simulaed'N icture 

Have fun doing it! 
What a thrill to have an at -home educational 

program in which you actually build your own 
color TV! Especially a TV with features made 
possible by the new applications of digital elec- 
tronics! 

Like channel numbers that flash right on the 
screen! No more squinting to see which channel 
you're on or want to turn to. 

An on- screen digital clock! Just a push of a 

button and your TV tells you the time of day! 
An automatic channel selector that you pre- 

set to skip over "dead' channels and go directly to 
the channels of your choice. 

Plus ... silent, all-electronic tuning, state -of- 
the-art integrated circuitry, Black Matrix picture 
tube and 100% solid -state chassis for a bright, 
sharp picture with long life and dependability. 

You learn valuable skills in electronics 
through experiments and testing as you build this 
advanced-design color TV. 

Do it for your future! 
Once you complete this new learn-at -home 

program from Bell & Howell Schools, you'll have 
the specialized skills to service color TV's plus 
the knowledge that you can apply to repair a 
variety of home electronic equipment No better 
or more practical at -home training in electronics 
is available anywhere! 

These skills could open up new income 
opportunities for you, full or part time. While 
many of our students do not ask for employment 
assistance, it is available. Of course, no assurance 
of income opportunities can be offered. 

Do it now! 
Find out how you can build and keep this 

Bell & Howell 25 -inch diagonal color TV with 
digital features -plus our exclusive Electro-Lab ä 

electronics training system with digital multi - 
meter, solid -state "triggered sweep" oscilloscope 
and design console. 

Find out, too, about the Lab Starter Kit that 
gives you "hands on" experience with your first 
lesson - and about our toll-free phone -in assis- 
tance and in- person "help sessions" to assist you 
every step of the way. 

Mail postage -free card today! 
This Bell & Howell Schools program is 

approved by the state approval agency for Veterans' 
Benefits. Please check the appropriate box on the 
card for free information. 

If card has been removed, write: 
An Electronic! Homo SWdy School 

OrVRY EISITTUTE OF TECWm IOY Í BELL 6 HOWELL SCHOOLS 
4141 Bo ..60641 

"Electro-tab" Is a registered trademark 
of the Bell & Howell Company 602R4 

J 
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vesati te 
IS 

enjoyable 

/C /SO 

This IC 150 ... is the finest and most 
versatile control unit l have ever used. 
For the first time I can hook all my 
equipment together at once. l find 
many semi -pro operations possible 
with it that l have never been able to 
pull off, including a first -class equal- 
ization of old tapes via the smooth and 
distortionless tone controls. I have 
rescued some of my earliest broad- 
cast tapes by this means, recopying 
them to sound better than they ever 
did before. 

--Ed Canby, AUDIO 

Among the things you can do with an IC150: 

Produce your own taped programs! Record 
from any of seven inputs: 2 phono, 2 tape, 
1 tuner, 2 auxiliary (tape player, cassette 
deck, guitar, microphone, etc.) 
Clean up record scratch, tape hiss and 
turntable rumble with filters which scarce- 
ly alter program material. 

Improve frequency response with bass 
and treble controls for each channel. 
Enhance stereo image with the IC150's 
exclusive panorama control. 
Record two copies of a program at once, 
and monitor source and tape for each. Or, 
record on one tape deck while listening 
to a second tape. 

Recreate original placement of soloists, 
small groups and actors, regardless of 
speaker position. 

The IC150 performs all these func- 
tions and more with lower distortion and 
noise than any other preamplifier. This 
combination of clean sound and versatility 
cannot be bought anywhere else for less 
than $600. But you can buy it for only $299 
at your Crown dealer. See him today to 
make your own comparison. 

For independent lab test reports on the IC150, 
write CROWN, Box 1000, Elkhart, Indiana, 46514. 

O crown 
MADE ONLY IN AMERICA 

78 Circle 80 on reader service card 

new products 
More information of new products is available from the 
manufacturers of items identified by Reader Service 
number. Use the Reader Service Card inside the back cover. 
PRINTED CIRCUIT CARD HANDLE features a 

screw -on type handle that incorporates an iden- 
tification strip. Manufactured in a transparent 
makrolon material. Available in three colors, 

clear, amber, and red. Price in quantity of 1 to 5 

packages of 10 handles complete with screws is 
$2.65 each package. -Vero Electronics Inc., 
171 Bridge Road, Hauppauge, N.Y. 11787. 

Circle 31 on reader service curd 

HEAT SHIELDS, models WP25 and WP40. 
Designed to allow cooling air to flow around the 
handle of Weller Professional Grade Soldering 
Irons. Shield is contoured to fit the hand. 

25 -watt WP25 and 40-watt WP40 irons are 7 -7/8 

in. long and 1 -3/4 oz; pencil -type soldering tools. 

Can be used from tool box or with custom stand 
(PH25) as complete bench station. Other fea- 
tures include stainless steel barrels and double 
iron -coated industrial quality tips. Weller re- 
placement tips are available in eight figura- 
tions. Three -wire cords are also available for 
either model; they require 120 volts. -The 
Cooper Group, P.O. Box 976, Apex, N.C. 27502. 

Circle 32 on reader .service card 
FOUR -CHANNEL DECODER, SQ -W (Stock No. 
99 -03311W), incorporates wave matching full - 
logic decoder circuitry with Vari -blend for high 
front -to -rear and left -to -right separation of 
four -channel SO program material as well as 
compatible decoding cirucits for other matrix 

systems. Provides two composer circuits (A & 

B) for substantially restoring all other four - 
channel encoded (matrixed) records to the'r 
original four -channel format, and deriving 
four -dimensional sound from conventional 
two -channel stero records, tapes, and FM 

broadcasts. 
Features include: two input sensitivity con- 

trols; selector switch for SO full logic, discrete, 
two -channel, composer A, and composer B; 
master volume control for adjusting volume of 
all four channels simultaneously. 2 -7 /e" x 14 -1/4" 

x 11 -' /s'; for 117 Vac, 60 Hz; $99.95.- Lafayette 
Radio Electronics, 111 Jericho Turnpike, Syos- 
set, N.Y. 11791. 

Circle 33 on reader service curd 
AMPLIFIER KIT, model TR -3. 70- watt -per- 
channel power amplifier features push -pull op- 
eration of all stages and direct coupling 
throughout. At a steady -state 70 watts into 8 

ohms, power bandwidth is 5 to 40,000 Hz ±1/2 

dB. THD is less than 0.1 %, and IM is under .07 %. 
Sensitivity can be set so that only .15 volt is 
needed at input for full output. 

Amplifier accepts any load, even capacitive. 
Push -pull operations reduces problems of 

odd -order harmonic distortion, heating, and 
power supply ripple. Ac -dc feedback loops 
around output and driver sections and around 
entire amplifier, plus a dc-only loop overall. 51/2 

x 8 111/2 in.; takes 3 or 4 evenings to assemble; 
TR -3D 2- channel (stereo) $194.90; TR -3M 
single -channel (mono) $142.00. -Schober 
Organ Corp., 43 West 61st Street, New York, 
N.Y. 10023. 

Circle 34 on reader service card 
TV PORT -A- TUNER, PTS -3001. VHF /UHF porta- 
ble television tuner may be substituted for TV 
set's tuners while they are out of set for over- 
haul. 

Features: two solid -state tuners (82 chan- 

nels); high gain, low noise factor: ac powered: 
completely isolated: neon on /off signal light. 
Vinyl grain box in green, blue, or black. $49.95 
with hookups. -PTS Electronics, Inc. P.O. Box 
272, 5233 Highway 37 S., Bloomington, Ind. 
47401. 

Circle 46 on reader .service curd 
AM /FM STEREO RECEIVER, model Realistic 
STA -14A is rated at 25 watts ±-1 dB at 4 ohms; 10 
watts rms. Response is 30- 15,000 Hzµ 3 dB. 



Features: magnetic and ceramic phono inputs; 
FET front end, wideband AM circuitry; switcha- 
ble afc to pevent drift on FM; separate bass and 
treble controls; headphone jack; tuning meter; 

built -in FM and AM antennas 5 x 15 x 121/ in.; 
$109.95, includes $19.95 walnut wood 
case. -Radio Shack, 2617 West Seventh Street, 
Fort Worth, Tex. 76107. 

Circle 35 on reader .service card 
4- CHANNEL TRANSCEIVER, model BTL -304. 
Two -way radio is FCC type accepted under 
parts 21, 89, 91, and 93 for operation over low - 
band frequency range (29-50 MHz). Power 
output is rated at 30 watts from 13.8 -volt dc 
power source, 0.35 -µV receiver has selectivity 
rated at 6 dB ±7.5 kHz, 70 dB ±15 kHz, and 

delivers audio output of 5 watts. 
Double conversion i.f. system is 10.7 MHz and 

455 kHz. On /off /volume and noise- operated 
squelch system are operated by front panel 
controls. VSWR bridge limiting circuitry pro- 
tects transmitter from final transistor damage. 
2518 x 61/2 x 9'/2 in.; 61/2 lbs.; $349.00, includes 
high- impedance plug -in ceramic mike and dash 
mounting bracket-Regency Electronics, Inc. 
7900 Pendleton Pike. Indianapolis, Ind. 46226 

Circle 36 on reader cerio e curd 

1000 
unique tools, 

haney kits, 
precision 

instruments, 
technical 
supplies. 

Our 21st year of service to the World's 

finest craftsmen and technicians /\ Natrona amera 
V2000 West union Are. Dept .Ges 
En Inwood, Colorada, 8OIIO 

gm aim low Em moo 

Send a FREE copy of the nc Flasher 

name 

I 
address 

' city 

state zip 

1 

/\ Nationa Camera 
V2000 West Union Are. Dept. G! 
En Ieweod, Colorado, 8OlI0 

Circle 81 on reader service card 

LEADER... 
LBO-505 
5' DUAL TRACE outdua s TDRIGGERED SG>7PE, 

. 4. ;: . " them. 

Compact, economical, solid 
state accuracy. For pred'o, 
field maintenance, quality 
control, lab, design & testing. 
Features - 

15MHz bandwidth 
Trig. & auto. sweep - 
from 100 nanosec /cm 

(10X mag.) to 0.5sec /cm, 
17 steps calibr'd. 
AC DC coupling per chan. 

Separate or simultaneous 
sweep display of ch 1 & 2 - alternating, chopped, algebraically added 

& vector (X.Y). 

10mVp-prcm vert sensitivity. 
Cont. scale illumination w front panel control. 
73'8 "H x 97 v "W x 15 "D, 14 lbs. 

LEADER 
INSTRUMENTS CORP. 

$6'.59.95 

With probes, 

adapters, leads. 

"Put us to the test" 

151 Dupont St., Plainview, L.I., N.Y. 11803 (516) 822.9300 

Circle 82 on reader service card 

THE $395 
FUNCTION GENERA TOR 

FOR ONLY $135.* 

*MKI KIT: $135 ASSEMBLED: $195 r 
Sine, Square, Triangle, 10Hz-1MHz 
Continuous DC Offset 
20V. p to p Signals 
10:1 FM and Sweep 
Auxiliary TTL Output 
Calibrated Attenuator 
Variable Attenuator 
Alum. Case, 11 "x4 "x812" 

Fully Guaranteed 

AMERICAN 
CIRCUITS AND SYSTEMS, INC. 

Circle 83 on read .service card 

DEPT M, AMERICAN CIRCUITS AND 

SYSTEMS, INC. P.O. BOX 149 

PLANETARIUM STATION NY 10024 

' MKI KIT ($135) ASSEMBLED ($195) 

FREE LITERATURE 
NAME 

ADDRESS 

CITY STATE- SIP 
Please enclose $5 for postage and handling. 

NYS residents add 7% tax. C.O.D. orders 

send only $5 postage. Balance on delivery. 
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AUTOMATIC TURNTABLE, model 710X 
features sequential cam shaft drive mechanism. 
Uses 8 independent pre -programmed cams 
mounted on central shaft to control automatic 
functions. Uses heavy, cast, anti -magnetic plat- 

ters powered by high- torque synchronous 
motor, connected to variable speed control. 
Comes with umbrella -type automatic spindle 
and rotating manual stub spindle. 

Pickup arm is low -mass tubular aluminum 

E159 
TUBE 
BONANZA! 
20 f 
assorted tubes for $1.00 
Untested (some will be 
good, some bad). 

TAKE A CHANCE FOR 

$1.00 

SLIDE V SWITCHES 

12 for $100 
All types, SPDT, DPDT, etc. E106 

TRANSISTOR 
REPAIR KIT 

$100 
Includes resistors, condensers, trans- 
istors, transformers and various & 
sundry parts used to repair transitor 
radios, walkie- talkies, tape recorders, 
etc. E107 

"Frui.r 

PRECISION 
RESISTORS 

60 
All 1 %, V2 watts & 1 

watts. From low to for 
high ohmages. 

E113 $1 00 

DUAL 

POTENTIOMETERS 

25 for $1.00 
Assorted ohmages. Originally for 
Hi -Fi, Stereo and TV. 

El 23 

TIE LUGS 
50 for $1.00 
From 2 lugs up 

E143 

MISCELLANEOUS 
MINIATURE 
TUNING 
METERS. 
2 for $1.00 

E190 

MONEY BACK GUARANTEE 
Terms: Minimum order $4.00. In- 
clude postage. Either full payment 
with order or 20% deposit, bal- 
ance C.O.D. 

FREE CATALOG 

unit suspended in ball- bearing race, and bal- 
anced by resilently mounted counterweight. 
Cartridge head can be adjusted for proper 
stylus overhang, and anti -skating adjustment is 
provided for spherical and elliptical styli. Uses 
low friction pivot suspension, and tracks as low 
as 0.5 grams. Shure M91E elliptical diamond 
stylus magnetic cartridge is supplied with 
unit.- BSR- Metrotec, Blauvelt, N.Y. 10913. 

Circle 37 on reader service card 

STEREO CASSETTE DECK, model 160. Noise 
reduction system de- processes Dolby- encoded 
cassettes or records cassettes. Features high - 
density heads that minimize tape drag and dis- 
tortion, and maximize frequency response. 

Tape -run indicator light shows direction and 
mode of tape travel. Has left and right low - 
impedance mike jacks; 3 -digit resettable tape 
counter for program selection; stereo head- 
phone jack: pause control; removable head 

BARGAIN 

BONANZA 

EDLIE 
HIGHEST QUALITY 

KITS 
ONLY NEW 
PRODUCTS 

EXCELLENT MIXTURE 
E188 GIANT PACK OF 

ASSORTED TRANSISTORS 

Silicon Planar 
Untested, NPN & PNP 

Power, Audio, RF 

100 for $1.98 

EZ165 
ASSORTED 
BATTERY 
OPERATED MOTORS 

3 for $1.00 

0 .., 
VOLUME CONTROLS 

20 for $1.00 
Wire wounds & carbons, up to 1 

meg, some with switches. 
E126 

mow® - 
10 SHIELDED WIRE 

ASSEMBLIES for $1.00 
With RCA molded plug at one end 
& tinned wire at the other. 

E145 

WRITE FOR 

FREE VALUE PACKED 

CATALOG 

BONUS 
FREE CAPACITOR KIT 

With Every $5 Purchase 

DISC CAPACITORS 

60 for $1" 
Assorted capacitances from .0001 to .1. 
Different voltages, mostly 600 volts 
N.P.O. N750. (140 

IND:1=611 

MINIATURE TRANSISTOR 
ELECTROLYTES 

13 for $100 
Some axial leads, some vertical mount, 
mixed capacitances and mixed capaci- 
tances and mixed voltages. (121 

MINIATURE cvr 
POTS 

12 for Om 
Used in transistor and miniature 
applications. E141 

Acquired from U.S. 
Defense depots or re - 

moved from equip- 
ment (new and used). 

I 
These are laboratory 
tested and guaran 
teed for one full year. 
Most are of such 
standard makers as 
RCA, GE, etc. 

RADIO & TV Receiving 
Any 3 for $1.19 

1L4, 1S5, 174, 1U5, 
3CB6, 3DG4, 3EH7, 3EJ7, 
3KT6, 3S4, 3V4, 4BC5, 
4BN6, 4BU8, 5CZ5, 5J6, 
5T8, 5U4, 6AC7, 6AF4, 
6AG5, 6AJ8, 6AK5, 6AK6, 
6AL5, 6A05, 6AX4, 6810, 
6BA6, 6BA11, 6BL7, 
6BL8, 6BN4, 6BN11, 
6BQ6, 6BS3, 68U8, 6BW4, 
6BZ6, 6CB6, 6CD6, 6CF6, 
6CG3, 6CG8, 6CJ3, 6CM3, 
6CQ4, 6DA4, 6DE4, 6DG6, 
6DK6, 6DN7, 6DT6, 6DW4, 
6EA7, 6EH5, 6EH8, 6FD7, 
6FM7, 6GF7, 6GH8, 6GK6, 
6GL7, 6GM6, 6GN8, 6GU7, 
6GV5, 6HE5, 6HJ7, 6HJ8, 
6HS8, 6J6, 6JN6, 6JW8, 
6K7, 6K11, 6KM6, 6KY8, 
6LF8, 6LY8, 6SA7, 6SH7, 
6SN7, 6SV7, 6T8, 6710, 
6V4, 6W4, 6X4, 7GS7, 
8CM7, 8CN7, 8EB8, 8SN7, 
12AD6, 12AE7, 12AU7, 
12AT7, 12AU6, 12AV5, 
12AX4, 128A6, 128E6, 
12BH7, 12BY7, 12C8, 
12CN5, 12DS7, 12R5, 
12SC7, 12SN7, 15KV8, 
18FW6, 1978, 20EZ7, 22BW3, 
35C5, 35Y4, 36AM3, 
5065. 

CARBON RESISTORS 
175 for $1.00 

Most with cut leads (long 
enough for soldering), 
some pre -formed. Most 
all 5% or 10° %. 

EWE ELECTRONICS, INC. 2700 -E HEMPSTEAD TPKE., LEVITTOWN, N.Y. 11756 
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cover; electronic governed dc motor for tape 
speed stability. Two -head, 1 -motor cassette 
deck comes with auto shut -off at end of tape, 
and has wow and flutter of 0.15 percent, and 
frequency response from 30 to 13,000 Hz with 

standard tape, 30 to 14,000 Hz with chromium 
dioxide tape. Signal -to -noise ratio is 58 dB with 
Dolby process; input sensitivity is 0.1 V; output 
level is 0.30 V. 161/2 x 43/4 x 10Ve in.; 121/2 lbs.; 
$239.50. -TEAC Corp. of America, 7733 Tele- 
graph Road, Montebello, Calif. 90640. 

Circle 38 on reader service card 

STEREO RECEIVER, model SX -1010 is rated at 
100 watts continuous power per channel with 
both channels driven into 8 -ohm loads. Delivers 
full power at less than 0.1% THD at all audio 
frequencies from 20 Hz to 20,000 Hz. Features 
parallel push -pull direct -coupled pure - 
complementary output stages powered by dual 
positive -negative power supply that uses total 
of 36,000 µF of primary filter capacitors. Au- 
tomatic electronic relay system protects against 
overload and possible short circuits. 

Tone control defeat switch provides flat re- 
sponse over entire audio range and beyond. 
Dual phono inputs, precision equalized to 
within ±0.3 dB of standard RIM, separate 

TOOL KITS 
FOR THE FIELD ENGINEER 

Includes more 
than 100 tools 1 

JTK -17 

Write for brochure 

More than 100 fine tools used for servicing in the field. 
Used on communications equipment, business machines, 
computers, all kinds of electronic systems. All tools and 
VOM tester are furnished in deluxe attaché case. 

FOR THE ELECTRONIC TECHNICIAN 

Industrial electronic technician kit JTK -2 includes 44 
most -wanted tools used for making breadboards and mock- 
ups. Write for list of included items. - -`` -" roots 
Flee Cl/44440 - 
Includes 72 pages of hard -to -find tools 
used by electronic technicians, instru- 
ment mechanics, engineers, scientists. 
Over 1 700 items listed. Write today. 

JENSEN TOOLS ecnct ALLOYS 
4117 N. 44TH STREET, PHOENIX, ARIZONA 85018 

Circle 22 on reader service card 



stereo microphone inputs, dual stereo tape 
deck inputs and deck -to- deckduplication while 
simultaneously listening to another program 
source, provide professional studio -console 
control. Additional inputs and outputs for noise 
reduction or 4- channel accessories and adap- 
ters double as connection points for two more 
tape decks, if required. 

FM tuner section has II-IF of 1.7 NV, capture 
ratio of 1 dB, harmonic distortion of less than 
0.2%, and signal -to -noise ratio of better than 72 
dB. Phase -locked loop IC circuit insures sep- 

aration greater than 40 dB; 5 -gang variable 
capacitor in front end, three dual -gate 
MOSFET's, 7 -stage limiter and phase -linear 
ceramic filters result in 90 dB selectivity and 
110 Db of image, i.f. and spurious signal rejec- 
tion. Unit handles three pairs of speaker sys- 
tems with any one of two pairs selectable at 
front panel. Other control features include 
high -and low- frequency filters, 20 dB audio 
muting, FM muting, and loudness contour. IHF 
power bandwidth extends from 5 Hz to 40 kHz; 
overall frequency response is 10 Hz to 40 kHz, 
+0 dB, 1 db. Phono overload is better than 
250 mV. $699.95 includes walnut cabinet. -U.S. 
Pioneer Electronics Corp., 75 Oxford Drive, 
Moonachie, N.J. 07074. 

Circle 39 on reader service card 

LABORATORY POWER SUPPLY, mode/ 202S 
features current foldback mode in addition to 
fully regulated voltage and current modes. 
Rated at 30 volts and 1.5 amps continuous duty, 
solid state circuitry includes ;3 op -amps and 

solid -state Imit and foldback indicators. Output 
impedance varies from +4 milliohms through 
zero to 4 milliohms; output capacitance re- 
duces from 1000{íF to .47íF while maintaining 

full loop stability for al, real and reactive loads. 
Output circuitry is protected against overload 

as well as positive and negative external forcing 
within the limits of ±30 V and ±1.5 A. Four 
selectable meter ranges are provided for 
monotoring output voltage and current. Opera- 
tion characteristics include: .01% line and load 

regulation at full load, ripple and noise of 1 mv/ 
1 mA peak -to -peak and 250NV/250 pA rms, and 
transient recovery time of 20µsec. $189.00. 
-Grumil Corp., 4626 ldelwilde Lane S.E., Albu- 
querque, N.M. 87108. R -E 
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GIVE... 
so more will live 

HEART 
FUND 

Connlbund by IA, rublbAn 

WE DON'T CLAIM 

OUR ELECTRONIC 

IGNITION SYSTEM 

IS BEST 

OUR 

CUSTOMERS DO! 
WRITE TODAY FOR FREE L;TERATURE 

RESEARCH AND MFG. CO. , 
CONSHOHOCKEN, PA., U.S.A. 

Circle 13 on reader service ca 

CHANNELLOCK Gives You MORE In Hand Tools Including ...- 

f\t" 

IMITATED... 
BUT NEVER 
EQUALLED 

CHAN NEL LOCK 
The ORIGINAL Toigue.'N-Groove Plier 

Fi-st Of Its Kind ... And Still First 

1-Only CHANNELLOCK -the original tongue and groove plier 
-gives you smooth working, machined mating darts that can never 
jjmp out ... both the tongue and grooves are undercut. CHANNEL - 
LOCK imitators can't say this. 

2 -Only CHANNELLOCK gives you the patented reinforcing 
f enge that eliminates stress breakage. Again, CHANNELLOCK 
imitators can't say his. 

Reasons why CHANNELLOCK, although imitated, has no equal 
as a work saver, yesr after year. 

Be sure you get tie genuine CHANNELLOCK. Look for the trade 
nark on the handle 

Send For Our Catalog ... It's Yours For The Asking. 

CI-IANNELLOCK, INC. Meadville, Pennsylvania 16335 
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The practical 
cordless original 
When the Wahl Iso -Tip® Cordless Soldering Iron 
was introduced, it became practical to eliminate 
the cord from soldering. 
Weighing only six ounces, com- 
pact and fast heating, the 
Iso -Tip can make up to 125 
electronic joints (or more) per charge. 
Its recharging stand repowers its batteries 
overnight. And its worklight lets you see what 
you're soldering. 
Accessories include carrier storage tube, auto charger, 
and 4 replacement tips. For all the details, see your local 
electronic component distributor. 

Still the greatest advance in soldering since electricity. 

General Purpose Tip 

Fine Tip 

Tuner Extension Tip 

WAHL 
CLIPPER CORPORATION 
Department 4 2902 Locust Street 
Sterling, Illinois 61081 815- 625 -6525 

sen i' YYrlw` 

Heavy Duty Tip 

Protective Carrier /Storage Tube 

low good-5l 
Auto Charger Plug Assembly 

(lighter) 
(For use only on irons coded D72 and up) 

SEE US AT NEWCOM -BOOTH D -25 

Circle 25 on reader service card 

Now...the most enjoyable 
do- it- yourself project 
of your life -a Schober 

Electronic Organ! 
You'll never reap greater reward, more fun and 
proud accomplishment, more benefit for the 
whole family, than by assembling your own 
Schober Electronic Organ. 
You need no knowledge of electronics, wood- 
work or music. Schober's complete kits and . 

crystal -clear instructions show you - whoever 
you are, whatever your skill (or lack of it) - 
how to turn the hundreds of quality parts into 
one of the world's most beautiful, most musical 
organs, worth up to twice the cost of the kit. 
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Five superb models with kit prices from $500 
to around $2,000, each an authentic musical 
Instrument actually superior to most you see In 
stores, easy for any musically minded adult to 
learn to play, yet completely satisfying for the 
accomplished professional. And there are acces- 
sories you can add any time after your organ is 
finished - lifelike big auditorium reverberation, 
automatic rhythm, presets, chimes, and more. 

Join the thousands of Schober Organ builder - 
owners who live in every state of the Union. 
Often starting without technical or music skills, 
they have the time of their lives - first assem- 
bling, then learning to play the modern King of 
Instruments through our superlative instructions 
and playing courses. 

Get the full story FREE by mailing the coupon 
TODAY for the big Schober color catalog, with 
all the fascinating details! 

The .9Gf2o e4 Organ Corp., Dept. RE -126 
43 West 61st Street, New York, N. Y. 10023 

Please send me Schober Organ Catalog. 
Enclosed please find $1.00 for 12 -inch L.P. 
record of Schober Organ music. 

NAME 

ADDRESS 

CITY STATE ZIP 

Circle 26 on reader service card 
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All booklets, catalogs, charts, 
data sheets and other litera- 
ture listed here with a Reader 
Service number are free. Use 
the Reader Service Card inside 
the back cover. 

DISCOUNT MAIL -ORDER CATALOG. 32 -page 
catalog contains tools, service and repair kits, 
tubes, test equipment, phono cartridges and 
needles, speakers and microphones, antennas, 
components, and many other servicing aids. 
Manufacturers' brands include Workman, 
Zenith, RCA, Wahl, Weller, Arco, TeleMatic, 
Mura, Shure, EICO, Arista, etc. -Fordham 
Radio Supply Co., 558 Morris Avenue, Bronx, 
N Y 10451. 

Circle 41 on reader service card 
THE WORLD OF SWL'ING. 16 -page booklet fea- 
tures receivers, books, accessories, clocks, an- 
tennas, headphones, and shortwave portable 
receiver. Contains illustrations and prices of 
each item. Order form and business reply en- 
velope are enclosed. -Gu ter Associates, Inc., 
P.O. Box 239, Park Ridge, N.J. 07656. 

Circle 42 on reader service card 

Everything you wanted to 

know about CD Ignition 

Systems but didn't know 

whom to ask. 

Send for FREE Tiger booklet 
(20 pages) which answers all 
your questions. 

Name 

Address 

City 

--- -p--- 
CLIP OUT THIS AD AND SEND TO- 

TRI -STAR CORP. 
P. 0. Box 1727 Dept. H 
Grand Junction, Colo. 81501 

Circle 27 on reader service card 



SEMICONDUCTOR PRODUCT GUIDE, 
142 -page catalog contains semiconductor de- 
vice installation notes, transistors, silicon 
FET's, diodes /rectifiers, multi -diode devices, 
Zener voltage regulators, multipliers, color os- 
cillator crystals, IC's, light- emitting diodes, 
exact replacement and industrial diode devices, 
how to read PTC semiconductor cross refer- 
ence, and PTC semiconductor cross reference. 
-Mallory Distributor Products Co., Box 1284, 
Indianapolis, Ind. 46206. 

Circle 43 on reader service card 

QUICK REFERENCE FOR YOKE ADAPTERS & 

CONVERGENCE LOADS chart lists Admiral, 
AMC, Channel Master, Curtis -Mathes, Dumont 
or Emerson, Heathkit, GE, Magnavox, Packard 
Bell, Panasonic, RCA, Sanyo, (Sears) Silver - 
tone, Sylvania, Westinghouse, Toshiba, Zenith, 
and many others. Also contains test rig for tube 
and solid -state sets, adapter kits, test -jig adap- 
ters, transverter, color CRT checker, crystal 
checker, and portable substituter.- TeleMatic, 
2245 Pitkin Avenue, Brooklyn, N.Y. 11207. 

Circle 44 on reader service card 
SANYO VIDEO -VISION VTC 7100. 16 -page 
color brochure contains complete specifica- 
tions, advanced features, and suggested appli- 
cations of the VTC7100 video cassette recorder 
for business, education, and industry. -Sanyo 
Electric Inc., Communications Products, 1200 
West Artesia Blvd., Compton, Calif. 90220. 

Circle 45 on reader service card 

GLOSSARY OF METRIC CONVERSIONS. 18 
pages of over 1100 conversions -metric, 
physics, electrical, and electronic. Page on 
metric measurements only; section on useful 
physical constants, prefixes used in metric sys- 
tem, and Greek alphabet. For non -technical as 
well as technical people. -Henry Lavin As- 
sociates, Inc., 12 Promontory Drive, Cheshire, 
Conn. 06410. R -E 
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on 
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mail 

ELECTRONIC 
TECHNICIANS! 
Raise your professional standing 
and prepare for promotion! Win 

your diploma in 

ENGINEERING 
MATHEMATICS 
from the Indiana Home 

Study Institute 
We are proud to announce two great 

new courses in Engineering Mathematics 
for the electronic industry. 

These unusual courses are the result of 
many years of study and thought by the 
President of Indiana Home Study, who 
has personally lectured in the classroom 
to thousands of men, from all walks of 
life, on mathematics, and electrical and 
electronic engineering. 

You will have to see the lessons to ap- 
preciate them! 

NOW you can master engineering 
mathematics and actually enjoy doing it! 

WE ARE THIS SURE: you sign no 
contracts -you order your lessons on a 
money -back guarantee. 

In plain language, if you aren't satis- 
fied you don't pay, and there are no 
strings attached. 

Write today for more information and 
your outline of courses. 

You have nothing to lose, and every- 
thing to gain! 

The INDIANA 
HOME STUDY INSTITUTE 

Dept. RE -5, P.O. Box 1189, Panama City, Fla. 
32401 
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Poste this inside 
your medicine cabinet. 

Cancer's 
seven 

w.arning 
signals 

1. 

Change in bowel or 
bladder habits. 

2. 
A sore that does not heal. 

3. 
Unusual bleeding 

or discharge. 

4. 
Thickening or lump 

in breast or elsewhere. 

5. 
Indigestion or 

difficulty m swallowing. 

6. 
cvious change in 

wart or mole. 

7. 
Nagging cough 
or hoarseness 

U you have 

a warning signal. 
see your doctor. 

American Grim. Soaiay 

Il. J 

nt 

ETCH RESIST 

ENSiTIlER 
()SPRAY ON. AIR 0-RIES. 

CUIt 6 

GC EIECiROrICS 1115 

°R C FÓRo rI Új1Q' 

OR THE 
HOBBYIST 

&PROFESSIONAL 
FREE 

PRINTED CIRCUIT HANDBOOK 
WHEN YOU TAKE THIS AD TO 
YOUR ELECTRONIC SUPPLIER. 

GC 
ELECTRONICS GC ELECTRONICS 

DIVISION OF HYDROMETALS, INC. 
ROCKFORD, ILLINOIS 61101 U.S.A. 
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READ 
WHAT THE 

EXPERTS 
SAY ABOUT 

THE NEW 
HEATHKIT 

DIGITAL 
COLOR TV 

84 

The editors of RADIO -TV 
REPAIR said, With 
manufacturers only now 
beginning to get the color 

excellence Heath has fea- 
tured for years, it was time 

for Heathkit to once again 
move ahead of the industry, and move they did..." 

According to RADIO -ELECTRONICS, the Heathkit 
GR -2000 Digital Color TV "uses so much digital design 
and so many integrated circuits... it sets new standards 
for state -of- the -art in color TV ". 

The RADIO -ELECTRONICS editors said the Heathkit 
Digital TV has "features that are not to be found in any 
other production color TV being sold in the U.S.: 

"On- screen electronic digital chan- 
nel readout... numbers appear each 

time you switch channels or touch 
the RECALL button... On-screen electronic 

digital clock...an optional low cost feature...will 
display in 12- or 24 -hour format...Si lent all- electronic 
tuning. It's done with uhf and vhf var- 
actor diode tuners...Touch -to -tune, 
reprogrammable, digital channel selec- 
tion... up to 16 channels, uhf or vhf... in 
whatever order you wish ...there's no 
need to ever tune to an unused channel. 
LC IF amplifier with fixed ten -section LC 0110 
IF bandpass filter in the IF strip ...elimi- 
nates the need for critically adjusted traps for 
eliminating adjacent -channel and in- channel carrier 
beats. No IF alignment is needed ever. Touch volume 
control... when the remote control is used ...touch 
switches raise or lower the volume in small steps." 

POPULAR ELECTRONICS took a look at 
the 25 -in. (diagonal) picture and said it 
can only be described as superb. The Black 

(Negative) Matrix CRT, the tuner and IF strip, 
and the video amplifier provide a picture equal 

to that of many studio monitors..." 
Furthermore, the Heathkit GR -2000 is an easier kit -form 
TV to build. POPULAR ELECTRONICS pointed out that 

Each semiconductor has its own socket and there are 
12 factory- fabricated interconnecting cables ...The 
complete color adjustments can be performed in less 
than an hour." 
And here's what RADIO -TV REPAIR said about service: 

..virtually every function of the TV receiver has been 
broken down to a miniature plug -in circuit assembly... 
if trouble develops you simply pop out the correct 
board and check it yourself... Heath provides free 
technical consultation, and if you do need factory 
service, as we said, the costs are low, wen below that 
for (conventional color TV) insurance protection." 
To sum up, POPULAR ELECTRONICS concluded its 
study by stating, "In our view, the , 

color TV of the future is here - 
and Heath's GR -2000 is it!" 
Why not see what the experts have 
seen? The Heathkit Digital Color 
TV- without question the most re- 
markable TV available to- 
day. Mail order price for 
chassis and tube, 
$649.95. Remote Con- 
trol, $79.95 mail or- 
der. Clock, $29.95 mail 
order. Cabinets start 
at $139.95. (Retail 
prices slightly higher). 

J J 



A. Heathkit IB-1103 180 MHz Counter has phase -locked 
multiplier, extremely high resolution with 81/2-digit 
readout. Pushbuttons permit multiplication by 1 (direct), 
10, 100 or 1000. Also has temperature compensated 
crystal oscillator (TCXO) and pushbutton selection of 1 

msec., 100 msec. and 1 sec. gate times. Input sensitiv- 
ity is 50 mV to 120 MHz and 100 mV to 180 MHz. Has 
lighted indicators for MHz, kHz, Hz, Gate, Overrange and 
unlocked conditions. $379.95 *. Shipping weight, 12 lbs. 

B. Heathkit ID -1290 Weather Station has Uni /Mag® 
barometer for 21/2 times greater pointer deflection; 8 

wind- direction compass points that light -up in combina- 
tion to give you 16 -point resolution; wind speed 
indicator with 2 switch selectable ranges, 0 -30 and 0 -90 
mph; dual- sensor thermometer with switch selection of 
indoor and outdoor temperatures. Includes weather 
cup and wind vane assembly, simulated walnut hous- 
ing. $89.95*. Weight, 9 lbs., 50' cable, 5.95 *, 2 lbs.; 
100', 9.95 *, 4 lbs.; 150', 14.95 *, 6 lbs. 

C. Heathkit GC -1005 Electronic Alarm Clock. A six - 
digit timepiece that displays hours, minutes and 
seconds on highly visible cold- cathode readout tubes. 
Gentle "beeper" alarm can be set for 24 -hour cycle, 
features snooze switch for seven more minutes of 
sleep. Displays time in 12 -hour, or 24 -hour format. 
$54.95 *. Mailing weight, 4 lbs. 

D. Heathkit ID -1390 Digital Thermometer. A solid -state 
device that monitors indoor and outdoor temperatures. 
Switches set thermometer for alternate display of 
indoor /outdoor temperature at 4- second intervals, for 
constant display, and for readout in either degrees 
Fahrenheit or degrees Centigrade. Includes 85' cable 
and 2 sensors. $59.95 *. Mailing weight, 5 lbs. 

E. Heathkit AR -2020 4- Channel Receiver offers 25 
watts music power per channel, built -in decoder for 

Heathkit 
electronics - 
today's 

s technology 
is in your hands 

reproducing matrixed 4- channel material, and an 
AM /FM tuner that boasts 2µV sensitivity, 2dB capture 
ratio. There are individual front panel controls for all 
four speakers plus a "master" control, pushbuttons for 
all modes of operation and inputs to accommodate 
phono, tape and auxiliary source in stereo or 4- channel 
combinations. The solid -state circuitry mounts on mod- 
ular plug -in boards for easy assembly and self -service. 
And the low kit price includes the cabinet, too! $249.95* 
Mailing weight, 31 lbs. 

Send for your FREE '74 Heathkit Catalog - 
world's largest selection of electronic kits 

HEATHKIT ELECTRONIC CENTERS 
Units of Schlumberger Products Corporation 
Retail prices slightly higher 
ARIZ.: Phoenix; CALIF.: Anaheim, El Cerrito, Los Angeles, Pomona, 
Redwood City, San Diego (La Mesa), Woodland Hills; COLO.: Denver; 
CONN.: Hartford (Avon); FLA.: Miami (Hialeah), Tampa; GA.: Atlanta; 
ILL.: Chicago, Downers Grove; IND.: Indianapolis; KANSAS: Kansas 
City (Mission); KY.: Louisville; LA.: New Orleans (Kenner); MD.: 
Baltimore, Rockville; MASS.: Boston (Wellesley); MICH.: Detroit; 
MINN.: Minneapolis (Hopkins); MO.: St. Louis; NEB.: Omaha; N.J.: 
Fair Lawn; N.Y.: Buffalo (Amherst), New York City, Jericho (L.I.), 
Rochester, White Plains; OHIO: Cincinnati (Woodlawn), Cleveland, 
Columbus; PA.: Philadelphia, Pittsburgh; R.I.: Providence (Warwick); 
TEXAS: Dallas, Houston; WASH.: Seattle; WIS.: Milwaukee. 

Heath Company 
Dept. 20.5 
Benton Harbor, Michigan 49022 

Please send my free 1974 Heathkit Catalog. 

Enclosed is $ , plus shipping. 

Please send model(s) 

Name 

Address 

City State lip 

*Mail order prices; F.O.B. factory 

HEATH 

Schlumberger 

L 
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Kleps 40 

Clever Kleps 
Test probes designed by your needs - Push to seize, push 
to release (all Kleps spring loaded). 
Kleps 10. Boathook clamp grips wires, lugs, terminals. 
Accepts banana plug or bare wire lead. 43/4" long. $1.39 
Kleps 20. Same, but 7" long. $1.49 
Kleps 30. Completely flexible. Forked -tongue gripper. Ac- 
cepts banana plug or bare lead. 6" long. ;1.79 
Kleps 40. Completely flexible. 3- segment automatic collet 
firmly grips wire ends, PC board terminals, connector pins. 
Accepts banana plug or plain wire. 61/4" long. ;2.59 
Kleps 1. Economy Kleps for light line work (not lab quality). 
Meshing claws. 41/2" long. $ .99 
Pruf 10. Versatile test prod. Solder connection. Molded 
phenolic. Doubles as scribing tool. "Bunch" pin fits banana 
jack. Phone tip. 51/2" long. $ .89 
All in red or black - specify. (Add 50C postage and handling). 
Write for complete catalog of - test probes, plugs, sockets, 
connectors, earphones, headsets, miniature components. 

Available through your local 
distributor, or write to: 
RYE INDUSTRIES INC. 

1118 Spencer Place, Mamaroneck, N.Y. 10543 
In Canada: Rye Industries (Canada) Ltd. 

Circle 86 on reader service card 
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Kleps 10 - 20 

Kleps 30 

Kleps 40 

Kleps 1 

circuits 

PROTECTING A TRANSISTOR 
Occasionally we want to operate a resistance -capacitance 

coupled solid -state amplifier from a power supply delivering 
a voltage much higher than the maximum rated collector -to- 
emitter potential of the transistor. Under normal operating 
conditions, the IR drop across the collector resistor keeps 

the collector voltage at a safe level. If, however, the base 
current is driven too low, the collector current also goes low, 
and the voltage at the collector can rise high enough to dam- 
age the transistor. 

To prevent such damage without any doubt about it is to 

New 
goodies 
add 
measure 
power to 
Fluke 
8000A 
Best selling 31 digit DMM 
even better with new options 
and accessories 

For data out today, 
dial our toll -free hotline, 
800 -426 -0361 

88 

New ac /dc high current 
option lets you measure 10 A. 
continuously or up to 20 A. 
momentarily. New low 2 and 
20 St scales give 0.001 St 

resolution. Low cost RF probe 
offers new capability. 

Other options include 
rechargeable battery pack, 
digital printer output, deluxe 
test leads, 40 kV high voltage 
probe, 600 A. ac current probe, 
carrying cases, dust cover 
and rack mount. 

Basic "best buy" $299 DMM 
feature dc accuracy of 0.1 %. 
Measure ac /dc volts from 
100 µv to 1200 v, current from 
100 nanoamperes to 2 A. and 
resistance from 100 milliohms 
to 20 megohms. Guaranteed 
20,000 hour MTBF. 

FLUKE 
John Fluke Mfg. Co., Inc., P.O. 
Box 7428, Seattle, WA 98133 
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PAIA ELECTRONICS 
BOX R14359, OKLAHOMA CITY, OK 73114 
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connect a I/4 -watt Zener diode between collector and 
ground, as shown in the diagram. The Zener voltage of the 
diode should be just below the transistor's maximum 
collector -to- emitter potential. Thus, for a 25 -volt transistor 
use a 22 -volt Zener diode. The transistor may be operated at 
12 volts at the collector. At this level, a good Zener diode 
represents practically an open circuit. Should the collector 
potential rise to 22 volts, however, the diode goes into con- 
duction and clamps the collector at the 22 -volt level. -Frank 
H. Tooker 

SHOCK ABSORBING MICROPHONE 
And old clothes hanger, a short section of I inch diameter 

hardwood dowel and four rubber bands can be transformed 
into an effective shock absorbing suspension for sensitive 
microphones. You can do it in just a few minutes. The 
mounting shown in the drawing was designed for hand -held 

1" DIAMETER HARDWOOD 
DOWEL HANDLE 

RUBBER BANDS 

ki. °*. *.. 
MICROPHONE 

jeknatk 
TUNER -MATE 

KT -730 
MADE IN USA 

MICROPHONE CABLE 

CLOTHES HANGER WIRE 

SHOCK ABSORBING MICROPHONE SUSPENSION 

use with a battery powered portable tape recorder. It has 
effectively removed all noises formerly caused by motion of 
the mike cable and hand movements on the mike body. -Dr. 
James B. Young R -E 
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Working 
Arc 

POST 
PAID 

1 

Midget RATCHET SET 
plus ADAPTERS 

Seventeen different interchangeable adapt- 
ers with a screwdriver attachment and 
extension, plus the world's mightiest 
MIDGET RATCHET in a compact 4" x 6" 
steel case. The strength of this twenty 
tooth stainless steel ratchet far exceeds 
torque standards set by military specifi- 
cations. Requiring only an 18° working 
arc, reverse action is obtained by simply 
turning the ratchet over. Kit includes 12 

Allen Hex Adapters from .050" to 1 6 ", 
2 popular Philips sizes ( #1 and #2), 2 

Slotted Head sizes (' /," and % "), plus a 

''4" Square Drive for use with standard 
sockets. 

Only $12.95 
Send Check 

or Money Order 

Send Check 
or Money Order to .. 

POCKET SIZE 
NO. 6320 KIT 

THE CHAPMAN MANUFACTURING COMPANY 

DURHAM, CONNECTICUT 06422 Dept. RE -5 

c reccder çerrIC' rund 

ZEROS IN ON THE PROBLEM 
... SAVES HOURS! 

Instant Tuner Check 
Antenna Performance Test 
Pinpoint I.F. Signal Loss 
Shielded -Metal Case 

Exclusively Thru Distributors 

lele fl/a/c 
`FREE Reference Charts. Telematic, Brooklyn, N.Y. 11207 

Circle 87 on reader service Cards. 

4 Money -saving reasons 
to buy EICO's Solid State 
Test Equipment. 

sl 

330 

242 379 TR-410 

ERC0 242 FET -TVOM. Peak -to -peak 
measurements of AC volts and milli - 
amps. 61/2" meter. 7 non -skip ranges. 

High input impedance. Low 1 volt 
scale. DC /AC Multi- Probe. AC or bat- 
tery operated. 

EICO 330 RF Signal Generator. 5 bands 

cover a range from 100 kHz to 54 MHz. 

Calibrated modulation adjustment con- 
trol. 400 Hz audio output. Provision 
for modulating RF with internal or 
external signal source. 

EICO 379 Sine /Square Wave Genera- 

tor. Simultaneous sine and square wave 

outputs. Covers 20 Hz to MHz in five 
ranges. Low distortion sultzer feed- 
back circuit. Square wave rise time 
better than 0.1 microseconds. 

EICO TR -410 Triggered Sweep Scope. 

100% solid state. DC to 10MHz band- 

width. Sweep synchronized gate out- 
put. Z -Axis input. Use as vectorscope 
for color TV servicing. One probe for 
direct and 10:1 measurements. 

FREE 32 PAGE EICO CATALOG 
For latest catalog on Eico Solid State Test Equipment, Automotive 
and Hobby Electronics, Burglar -Fire Alarm Systems, Stereo, and 
name of nearest EICO Distributor, check reader service card or 
send 25¢ for fast first class mail service. 

EICO, 283 Malta Street, Brooklyn, N.Y. 11207 ( ( 
Circle 53 Mm reader service Card 89 



KEYBOARD 
ENCODER.. 

* 48 Keys 
* ASC -Il Encoder 
* For: Computers 

Terminals 
TV Typewriters 
Calculators 
RTTY Displays 
CATV and more 

At long last -a top quality fully pro- 
fessional data entry keyboard at a 

sensible price. Keyswitches are full 
typewriter travel and response type, 
arranged in a modified ANSI lay- 
out. Full length spacebar with 
equalizer. Keyswitches are mounted 
on a double sided fiberglass circuit 
board with plated through holes. 
The encoder provides a standard 
ASC II output and includes a de- 
bouncer circuit. ASC II code in- 
cludes shift and control functions 
with two user defined keys available. 
Keytops are first quality double - 
shot molded types for permanent 
good appearance. Gold plated con- 
tacts on keyswitches. NEW -no sur- 
plus parts. Typewriter style -NOT 
a modified keypunch board. 

This keyboard is ideal for use with 
the Radio -Electronics "TV -Type- 
writer", or any type of radio tele- 
type display ststem. It will drive 
TTL, DTL, RTL, CMOS and PMOS 
logic systems. Requires only +5 
Volts @ 100 Ma. 

Circle our reader service number 
below for a FREE 1974 catalog 
listing all of our outstanding kit 
projects. 

KDB -1 Kit $39.95 ppd 

Southwest Technical 
Products Corporation 

DEPT. RE 

219 W. Rhapsody 
San Antonio, Texas 78216 
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MATV SYSTEMS 
(continued from page 44) 

protection. But impedance match rates top at- 
tention. Using a transformer to convert a 
300 -ohm antenna array to 75 ohms can in- 
troduce a lot of loss. The gamma match 
serves far more effectively. 

The log- periodic design, cut to channel 
with sharp skirts, takes high marks for uhf 
reception. Sometimes a dish reflector is the 
only way to get a high enough front/back 
ratio, however. 

What eventually goes wrong? 
In a properly designed and installed sys- 

tem, deterioration is very slow. To reduce 
even the effects of that, Commercial Elec- 
tronics, Inc., technicians prepare a proof - 
of- performance sheet for every system they 
install. Measurements are taken at splitters, 
in and out of amplifiers, at antenna down - 
leads, and at output taps. This written re- 
port serves two purposes. Performance can 
be compared to specifications on the origi- 
nal bid. More significantly, operation in two 
years or five years can be compared and 
steps taken to counter any noticeable degra- 
dation. The proof -of- performance sheet 
makes the slightest falloff easily spotted and 
diagnosed. 

Most service problems come from 
specific failure, usually some amplifier trou- 
ble. A carefully equipped repair department 
lets technicians troubleshoot and fix de- 
fects, and also measure every performance 
parameter to make sure the "black box" 
exhibits no impending difficulties. 

74C00 .60 CD4001 .60 
74CO2 .60 CD4002 .60 
74C04 .85 CD4009 .95 
74C10 .60 CD4010 .95 
74C20 .60 CD4011 .60 
74C42 2.75 CD4012 .60 
74C73 1.65 CD4013 1.25 
74C74 1.25 CD4016 1.25 
74C76 1.65 CD4017 3.20 
74C95 3.20 CD4019 1.45 
74C107 1.65 CD4022 3.10 
74C151 3.00 CD4023 .60 
74C154 4.50 CD4024 3.25 
74C157 2.35 CD4025 1.25 
74C160 3.25 CD4027 1.75 
74C161 3.25 CD4030 1.25 
74C162 3.25 CD4035 3.10 74C163 3.25 
74C164 3.50 
74C173 3.20 
74C192 4.75 
74C193 4.75 
74C195 3.15 

Buy 10 IC's - 10% discount 
Buy 100 IC's - 20% discount 
All IC's tested and guaranteed 

DIGITAL CLOCK KIT! 

SPECIAL 
2995 

Full 6 digit LED display - 12/24 Hr 
50/60 Hz operation! Handsome alum- 
inum case approx 2" x 5" x Iii ". All 
components, PC board, with complete 
instructions for easy assembly. 

Orders over $10.00 POSTPAID, Under 
$10.00 add 50c. California ADD TAX 

BILL GOOBOUT ELECTRONICS 

BOX 2673, OAKLAND AIRPORT, CA 94614 

PACE ((p)) 
GUARANTEES 

PERFORMANCE 

SERVICE 

Listen In 
WEATHER ALERTS 
POLICE MESSAGES 
FIRE ALARMS 
MARINE CALLS 
BUSINESS ACTION 

SCAN 10 -4H 
only $89.95 plus crystals 

Works on AC or 12V Mobile, or 
Portable Pack. Monitors 4 VHF 
Channels simultaneously. Model 
10 -4H covers 144 to 174 MHz. 
Model 10 -4U covers UHF. 

Standard antenna fitting for Mobil 
or roof top antenna, temporary 
desk top antenna provided. 
Low cost, but High in perform- 
ance with lock out controls and 
exclusive local /distance function 
for city or country use. 

WRITE PACE FOR 
FREE PACE SCAN 
MONITOR BOOKLET 
OR STOP BY YOUR 
LOCAL .. . 

... SIGN OF QUALITY 

REGISTERED SALES- SERVICE 

((0)) 
PACE 
SOLID STATE RADIO SPECIALISTS 

PACE COMMUNICATIONS 
DIVISION OF PATHCOM INC. 
24049 S. FRAMPTON AVE. 
HARBOR CITY, CA 90710 

Name 

Street 

City 

Frequency or type of Monitor needed: 

Circle 65 on reader service card 
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How long should a system last? Ten years 
is common, if the antenna has been pru- 
dently mounted away from chimneys and 
industrial smog. Salt air works hard on an- 
tennas, although special coatings help. 
Triaxial cable lasts longer than coaxial. al- 
though its usual purpose is to reduce heavy 
rf noise. The outer shield is grounded every 
few feet: the inner shield goes to ground 
only at each end, as with regular coaxial 
cable. 

CATV and MATV 
Most cities soon will have cable TV. 

Where does that leave MATV installations? 
Compatibility with cable television takes 
very little extra trouble, say Colip and Ab- 
raham. The chief alteration is changing to 
broadband amplifiers from strip -type mix- 
ers. 

One major secret lies in derating the dis- 
tribution sytem enough to make up for 
whatever crossmodulation and signal/noise 
degrading exists already in the cable system. 
If the cable signals already approach that 
figure, you run the MATV amplifiers so 
well inside their ratings that virtually no de- 
gradation is added. This takes careful meas- 
urement and analysis of the incoming sign- 
als, plus critical examination and calculation 
of the specs of amplifiers you wire into the 
master distribution system. Again, the 
minicomputer proves a handy tool, although 
manufacturers can usually supply dependa- 
ble derating curves for their amplifiers. 

What if a master -antenna owner wants to 
bring in a 12- channel cable signal. yet also 
use some master -system channels for 
monitoring or other purposes of his own? 
(Some master distribution systems carry 
live or movie fare on their own program 
channels.) With 12 vhf cable channels oc- 
cupied, you resort to midband or superband 
channels. or sometimes subchannels. They 
are the same as have long been intended for 
20- channel (and up) cable TV systems. 
Most TV receivers on the system then need 
converters. 

It's surprising how alike master systems 
and cable television have become. One mas- 
ter system C -E is working on right now will 
resemble a small CATV hookup. It is to 
serve more than a hundred mobile homes in 

a trailer -park setting. Half -inch aluminum 
cable will carry signals from pole to pole. 
with CATV -type drops to each mobile 
home. Later, a modulator can be added, 
much as in done in hospitals and schools. 
allowing the manager a channel for mes- 
sages, live programs, or movies. 

You could say MATV is headed in the 
direction of cable television, at least techni- 
cally. Equipment has grown versatile and 
sophisticated. With competent design, a 
master antenna setup can do everything a 
cable system will be expected to do, includ- 
ing two -way video communication. 

If you want in on the progress, talk to the 
MATV antenna and accessory manufactur- 
ers. They have the tightest handle on what's 
happening. Get yourself ready. R -E 

LET US KNOW 
If you thought that this article on 
MATV was great; or if you hated 
every word of it; would you please 
let us know? A postcard will do. 
Address it to: Editor, Radio - 
Electronics Magazine, 200 Park 
Avenue South, New York, N.Y. 
10003. 

IS 

YOUR 

BLOOD 

PRESSURE 

HIGH? 
On 

c yoo r dobtor n 
blood pre -sure 
Protect ycraeu 
2 ways: 

Get repute, 
m dlcal 
checkups and 
support 
your Head 
Au0clahcn s 

Irphr aged,! rho r 

leading cause o, 

heart Wracks 
end svoxa. 

GIVE ... 
so more will live" 
HEART FUND 

DOTHATCH® 
an exclusive Lectrotech development 

one new pattern for 
all covergence 
adjustments 

101,r; 
i"I 

3 ),Jr 
,:,lir 

J 
BG -20 DOTHATCH 

COLOR GENERATOR 

The ultimate in pattern stability, at all temperatures, 
provided by Digital I C Counters. No internal adjust- 
ments. RF output channel 3 or 4 Video output 3v. P -P. 

4.5 MHz crystal sound carrier. With shoulder 
strap and self- contained cable compartment. Net 129.50 

See your distributor or write Dept. RE -5 

LECTROTECH, INC. 
5810 N. Western Ave., J , 

Chicago, Illinois 60659 '' 
(312) 769 -6262 

(lrrlr (1 h r,ll er ICE ,rrrirr rrlr,l 

They put a rotary engine in a car. 
We put a cam shaft in a turntable. 

For the same reason. 
The reason? To make it quieter, smoother, more reliable. 

The basic record changer mechanism -like the automobile's 
piston engine -has been a fairly reliable device that has served 
with some success for many years. But the very actior of 
the engine -or the changer -produces constant 
vibration and strong, sudden movements 
that can ultimately wear it out. 

Now we have alternatives. For 
cars, the Wankel rotary engine. 
And for record players, the se- 
quential cam shaft drive mech- 
anism used in BSR's finest 
automatic turntables. 

Its even rotating motion programs the 
complexautomatic functions of the BSR 710 
and 810 smoothly and without noisy and poten- 
tially harmful quick starts and stops, without slam- 
ming metal against metal. And because the cam gears are 
mounted on a carefully machined central shaft, they are all 
but impossible to put out of alignment by rough handling 
or constant use. 

The result: consistent care -free performance, and good 
music. With the BSR 710/X and 810/X Transcription Series 
Total Turntables. 

Circle h? on reader .service curd 
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BSS ;USA) LTD. 
BLAUVEI.T. NEW YORK 10913 

91 



 

.,.... .., 
-^ y^y 

. . .e ._r.. a a li i"'a 

E &L SK -20 SOCKET 
TEST NEW CIRCUIT IDEAS, 
I.C.'S, DISCRETE COMPONENTS 
WITH NO SOLDERING! 
Instant Circuit Construction without Soldering. 
Just insert components directly into the Socket. 
Make all of your interconnections with common 
22 gage solid wire and you've got your design 
complete in minutes. Plug in 1/4 watt resistors, 
ceramic capacitors, diodes, I.C.'s, transistors and 
more, and your circuit is built! 

Nickel /silver terminals - low contact resist- 
ance 
Low insertion force 
Initial contact characteristics beyond 10M in- 
sertions 
Horizontal interconnecting matrices 
Handles wide range of wire leads from .015" 
to .032" 

Money back if not completely satisfied. Send 
check or M.O., today. 

Add 500 for postage and handling. 

PLUS .. . 

ask for New Free Catalog of Circuit Design and 
Breadboarding equipment. 

CIRCUIT 
DESIGNS, INC. 

P.O. Box 24, Shelton, Conn. 06484 
Exclusive mail order dist. for E &L Instruments. 

Circle 68 on reader service card 
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YOU CAN 
BUILD ANY 
CIRCUIT IN 

3 EASY STEPS 
WITH THIS 

FREE VEROBOARD 
SAMPLE 

Veroboard is the universal wiring 
board that elimirates the need 

for etching, wires, or terminals - the circuity is built right 
into the board! It is the 

simplest, fastest method 
of circuit )uilding for the 

technician, engineer, 
hobbyist or e)peri- 

mentor. Send for your 
free sample now and 

we'll send you our bro- 
chure, "Everything yot. want 

to know aboit Veroboard." 

VERO ELECTRONICS, INC. 
71 BRI0GE ROAD, HAUPPAUGE, N.Y. 11787 

Circle 69 on reader service cant 

Accuracy like a VTVM... 
Convenience like a VOM... 
NEW BATTERY -OPERATED FET 
SOLID -STATE VOLT- OHMMETER =116 

Easy -to -build KIT 

$32.40 =116K 
Factory-Wired &Tested 

116W 
Now you can get all the benefits of a 

VTVM (laboratory accuracy, stability and 
wide range) but with its drawbacks gone: 
no plugging into an AC outlet, no waiting 
for warm -up, no bulkiness. New Field 
Effect Transistor (FET) design makes 
possible low loading, instant -on battery - 
operation and small size. Excellent for 
both bench and field work. 
Compare these valuable features: 

High impedance low loading: 11 meg- 
ohms input or,, DC, 1 megohm on AC 
500 -times more sensitive than a standard 
20,000 ohms -per -volt VOM Wide -range 
versatility: 4 P -P AC voltage ranges: 0 -3.3, 
33, 330, 1200V; 4 RMS AC voltage ranges: 
0-1.2, 12, 120, 1200V; 4 DC voltage ranges: 
0-1.2, 12, 120, 1200V; 4 Resistance ranges: 
0.1K, 0 -100K, 0-10 meg., 0 -1000 meg., 
4DB ranges: -24 to +56DB. 
Sensitive easy -to -read 41/2" 200 micro - 

amp meter. Zero center position avail- 
able. Comprises FET transistor, 4 silicon 
transistors, 2 diodes. Meter and tran- 
sistors protected against burnout. Etched 
panel for durability. High- impact bake- 
lite case with handle useable as instru- 
ment stand. Kit has simplified step -by- 
step assembly instructions. Both kit and 
factory -wired versions shipped complete 
with batteries and test leads. 51/2"H x 
63/4 "W x 27/e "D. 3 lbs. 

Send FREE catalog of complete EMC line 
and name of nearest distributor. 

RE-5 
Name 

Address 

City 

State pip 

EMC 
ELECTRONIC MEASUREMENTS CORP. 

625 Broadway, New York, NI.Y. 10012 



OUR BUYING POWER YOUR SAVING POWER 
FREE $1 BUY WITH EVERY 10 YOU ORDER FREE GIFT WITH EVERY ORDER 

CANADIANS: Ordering is easy - we do the paperwork - try a small order SHANNON MYLAR RECORDING TAPE 

RCA 110' FLYBACK TRANSFORMER 
We scooped the Margate 
Latest type - standard 
for all ISO* TV' 
RCA's design of large 
Coil produces 1 SKY_ 

. assuring adequate width 
1. Inrl.Schematic Diagram 

10 application for any TV 
List price $13 90 

/ 3.95 
Your price .. 

IOáo off to lote of 3 

110 TV DEFLECTION YOKE for all t A.9 
types TV's inri erhematr.. Y 

RCAA1B10 
"COMBINATION SCIAI" 

S as 95 
plus 110' DEFLECTION YOKE...... {! 

90" FLYBACK TRANSFORMER for all 12 96 
type TV's inc.' schematic 
90° N DEFLECTION YOKE for all type 12.95 
TV's inel schematic. 

10° FLYBACK TRANSFORMER for all type 52 
TV's inri schematic. 
70° N DEFLECTION YOKE for all type /2 
TV's inri schematic._. _..._... 

SHARP 110° FLYBACK 8 YOKE COMBO- 
I-1 NATION a8FT -592 Good for most por- 9 595 

table TV J 
17 90° COLOR YOKE For all Rrctangu.a QQ95 

lar 19 to 25" Color CRT's _ 

1--I 
RCA COLON FLYBACK Part a1133ß':5 2.95 

(Stancor *HO-601C) 
ZENITH IC - TV COLOR SIGNAL 95 
PROCESSOR Part 812221 -45 S 
70 COLORE YOKE For $1 25 .ys 

L all round color CRT's nP 

SONY UHF TUNER-TRANS- 
L_1 ISTOR TYPE exact replace $3 95 

ment. complete w: knobs 
4 - N ALIGNMENT TOOLSmoet useful ar- s)1 

sortment e 1 1 

4 - TV ALIGNMENT TOOLS For Color a 

1 
49 

TV s)2... 
6 - N COLOR ALIGNMENT TOOLS 52 79 
Most popular type........ .. 

WESTINGHOUSE ALL TRAN- 
SISTOR HOME /OFFICE 

MESSAGE CENTER 
Leaves messages for other for replay . Built in 
speaker /microphone for talk -into convenience .. - Re- 
cords up to 8 minutes of messages - Illuminated 
signal shows when a message is waiting. Control 
adjusts playback volume without affecting recording 
volume Capstan Drive : S7.95 
BRAND NEW SOLD AS IS 

3" - 225' 19 

3'4" - 600' .68 

.72 

5" - 900' .90 

5" - 1200' 1.07 

5" - 1800' 1.59 

7" - 1200' .87 

7" - 1800' 1.22 

7" - 2400' 1.89 

7" - 3600' 2.95 

CASSETTE C-60 .59 
CASSETTE C -90 1.19 
CASSETTE C -120 1.97 
8 -Track - 94 Min 1,29 
8 -Track - 60 Min 1.59 
$ -Track - Charwr 1.49 

3" TAPE REEL 07 
31/4' TAPE REEL .09 
5" TAPE REEL 19 
7" TAPE REEL .24 

SARKES TARZIAN TUNER 
41mc 

Latest Compact 
Model good for 
all 41 me TV's. 

a BRAND NEW- 

Best TUNER " SARKE9 TAR - 
ZIAN" ever made -last word for 
stability, definition & smoothness 
of operation. An opportunity -to 
improve and bring your TV Re- 
ceiver up-to-date. 5795 

COMPLETE with Tubes 

'WESTINGHOUSE FM TUNER 13.99'' 
4476 -V- 015001 Transistor I 

El WESTINGHOUSE FM TUNER 112DT8100 
Tube} 
UHF TUNER- TRANSISTOR TYPE l'sed 13.95 

in all TV sets 
El STANDARD TUNER -TRANSISTOR (GUIDED tel 

GRID) 4 Channel closed circuit., 1 

PHILCO N TUNERS Model -76- 13983314.95 
150J7 AHQ51 

MAGNAVOX TV TUNER 340137316CGx- $7 95 

6(K5 Wheel 
5 AC LINE CORDS á1 Vpproerd 6 

WELLS GARDNER TUNER 
Part ß7.A 120-1 (4GS7 - 

'HA7 Tubes) S7'" 
WELLS GARDNER N TUNER 25A1233 17 95 
161J8 -6HAS tubes) 
GE - TV TUNER 

E. ET 86X325 - (6GS7 -6H A' 
PHILCO UHFNHF TUNER 
Transistorized 
TV TUNER 
Less Fuhes 
GE TV TUNER 
ET 86X 196 lh(1k5 -6BL81 
RCA COLOR POWER TRANS- 
FORMER 26R150 .. Good for $s ,95 
most ',cis List $36.75 U 
CO -AX CABLE RG59U grey or $A L black 251Y-$9 100' -$3.69 50' 
2 - ELECTROLYTIC 
CONDENSERS 100/75 mfd -300V. $1 
711 mli1-25 V 
2 - ELECTROLYTIC 
CONDENSERS 100 fol 200 V 

$7 .95 

9.95 

$5.9 

m 
200 V. 31x1/611 mfd -150 V 

$1 

IMMEDIATE DELIVERY . . . Scientific light packing for safe delivery at minimum cost. 

HANDY WAY TO ORDER .. . Send check or money order, add extra for shipping. Lists of new offers will be returned in your 

Please specify refund on shipping overpayment desired: CHECK POSTAGE STAMPS MERCHANDISE (our choice) with 

MARKET SCOOP COLUMN 
ZENITH COLOR DEMODULATOR CHIP 
PART =332179 (Sprague Fqv TVC-M. 53.95 
II J 
BLUE LATERAL MAGNET ASST. Re- 51 59 
placement for most color TV's. 1 

UNIVERSAL TV ANTENNA Rack of 12 19 
mounting 3 section rods.. 
COLOR CONVERGENCE ASSEMBLY l'ni 12.49 
venal type -good for moat sets.... L 

1--1 
COLOR -TV RECTIFIER - Used in moat 11.95 
color sets -6500 kv 3 for 1 2 COLOR -TV CRT SOCKETS Wired leads, a'1 

for all color TV's 1 

- RCA 110° CRT SOCKETS Wired leads, 41 
for all TV's.. 
10° COLOR TUBE 
BRIGHTNER 
90' COLOR TUBE 
BRIGHTNER 

13.95 

1495 

2 - COLORBURST QUARTZ- CRYSTAL 5'1.99 
For Moat Color TV seta 3579.545 KC _. I 
5 ASSTD. GLOBAR VARISISTOR Popular r- Si 
placements for most COLOR TV 

KLEPS "CLEVER" TEST PRODS 

"Third- hand " test prods, reach into out 
of way places - Insulated - cannot slip - 

accommodates hare Wire or banana 
plug -no soldering. 

PRUF 10 - VERSATILE TEST 89 
PROBE 
KLEPS 10 BOATHOOK CLAMP / 1.39 

43'4' long 
KLEPS 20 - BOATHOOK CLAMP I .49 
7" long 1 

KLEPS 30 FLEXIBLE- FORKED .1 79 
TONGUE 8" long 

TERMINALS 
FLEXIBLE PC BOARD 12.59 

KLEPS 1-ECONOMY KLEPS.FOR 99 
LIGHT WORK__. 

ASIATIC PICKUP MODEL 700 -69T Con- 
tains 89T ceramic cartridge LIST 42.55 
PRICE $17.00 
15 - DIPPED MYUR CAPACITORS y' 
01-600 V 

15 - DIPPED MYLAR CAPACITORS $ 
033-600 V 

15 - DIPPED MYLAR CAPACITORS $ 
0033 -11X01 

15 - DIPPED MYLAR CAPACITORS 

o 
o 

I 

ó 

0.47-401 V 
$1 

15 - MOLDED TUBULAR CAPACITORS /1 
.068 -400 V 

20 - DIPPED MYLER CONDENSERS 0139- /'1 

15 
v 

DIPPED MYLER CONDENSERS I. s /1 - 
.0039 -4 V . 

TACHOMETER 2'i1 SQUARE PANEL 
METER 1 -VDC, full scale. 33 Ohm coil 12. 
resistance 0 -6000 R P M 

1 - CASSETTE TYPE DYNAMIC MI- 
CRO-PHONE with universal plugr- 200 :295 
10 - SETS PHONO PLUGS R PIN JACKS Si 
RCA type_... 
8- PRINTED CIRCUIT IF TRANSFORMERS 51 
4 -Lug. 456 KC.. . 

1 

STEREO TONE ARMS Mont pipu'ar type t2 
turn over cartridge. 
4 -50' HANKS NOOK -UP WIRE assorted 5 
colors 
100' -SPOOL SPEAKER WIRE 2 rond S2 
mini zip. clear. 101 uses 

10 - ASST. RADIO 8 TV TUBES Even g'/ 
Tube good number -.. 
5 - AUDIO OUTPUT TRANSFORM tub -min S 
for Trane Radios.. 
5 - I.F. COIL TRANSFORMERS 456-kc fur 11 
Transistor Radios 
6" UNIVERSAL SPEAKER 

1 
29 

Special hue Fa. 
ALL AMERICAN TUBE KIT 12_4t u- 42.95 
12BE612BA635W 4-51X15) 

STEREO MICROPHONE'S s a 50 
EL 1979/01 Made In HiILind 6SE7 
UTAH "CELESTA" 3 -WAY CO -AXI E C. 95 

SPEAKERS 8' -100e Mag. -30 Watts.. 1 U 
UTAH "CELESTA" 3 -WAY CO -AX/'4.96 

SPEAKER* t2" -21 on Mag. -45 Watte 
VU 1" PANEL METER 

ßu2( d6 Scale 

150 - ASSORTED HEX NUTS 
2'56, 4/40, 5/40, 6/32. 8/32 

'1 29 

$1 

250 - ASST. SOLDERING LUGS bent types $1 
and sizes 
250 - ASST. W00D SCREWS finest pop°- t1 
ear selection... 1 

250 - ASST. ULF TAPPING SCREWS as, s)7 
as. etc 1 

100 -ASST. 6/32 SCREWS S1 
and 100 -6/32 HEX NUTS 1 

100 - ASST. 8/32 SCREWS 
and 100 -8/32 HEX NUTS $ I 
100 - ASST. 2/56 SCREWS 
and 100 -2/56 HEX NUTS 11 
100 - ASST. 4/40 SCREWS 
and 100 -4/40 HEX NUTS $1 
100 - ASST. 5/40 SCREWS $ 
and 100 -5/40 HEX NUTS 1 
500 - ASSORTED RIVI.S most useful 11 
lected size. 
300 ASSORTED WASHERS mrst useful se- 11 
levied sizes 

100 - ASST. RUBBER BUMPERS for rake t7 
net bottoms - other uses 

f'1 100 -ASSORTED RUBBER GROMMETS Mat 11 lJ ire. 
SIMPSON 2'/z" ROUND PANEL METERS 43 95 

Mode112510- 100)0C Milliammeters 
12" UNIVERSAL SPEAKER Top Quality $4 BI 

Large Magnet 
10" PHILCO SPEAKER Top Quality 12.99 
Large Magnet 

UNIVERSAL SPEAKER - Large 1 2.99 

Magnet -Special Buy 
4" UNIVERSAL TWEETER 1 oz . 51 29 

UNIVERSAL 4" PM SPEAKER t1 
Top Quality... 
2'h" 4" SPEAKER Special Buy 1069 t Es. 
For f5- 

1069 
4" X 8" "QUASI" 16 OHM SPEAKER 
Large magnet Special Bl'Y (10 for al 79 
615.01.__ 
RONETTE STEREO CARTRIDGE latest dual 42 
sapphire &pover type. 
STEREO HEADPHONES Hi -Fi Quality $ G.95 

Complete with Stereo plug J 
10 - STANDARD TRANSISTORS NPN &111 
PNP 2N401, 2N414, etc... 
UTAH 8' - HEAVY DUTY 10 02 113 95 
SPEAKER' Ceramic Type - 8 Ohm 

8 CONTINUITY CHECKER Model 
FT425 (Tests fuses. heaters, lamps, 51 9$ 
Etc 1 .... 
2- SPRAGUE ELEC. CONDENSERS 80 30 4 I1 
Mfd. - 475 V _.. rl 2 - ELECTROLYTIC CONDENSERS :emu :3i 4 51 

1-I mfd -350V_.. 
9 -TRACK TAPE PLAYBACK DECK/2 

7 
50 

Magnet 

á 

Compact design fit, anywhere 
CONDENSERS Ito mfd. 51 

100 V. 50 mfd -75 V 

32' - TEST PROD WINE DELUXE QUALITY, 11 
red A black._.. 1 

SOLID STATE UHF CONVERTOR Chan -I'1 7 95 
nets 14Rí, easy to install. I 

VARCO STEREO CARTRIDGE -CN -72 12.95 
With mounting bracket. fliponer needle 
ELECTROLYTIC CONDENSER t 
15 - MINIATURE 456KC IF 'BANS- 1 
FORMERS PC W' X (t--good value 

TUBES2BHT 
RCA / 

ELECTROLYTIC CONDENSERS s 

1 
00 

200 Jon Mfd 3s) t: 

2 - ELECTROLYTIC CONDENSERS 1.9sí 11 
mfd - 3.5V 

1 - 5" SPEAKER with output trans- 51 39 
former. 

e MERCURY TUBE TESTER MODEL 9911419 95 
Compact, Istmt model 
MIDLAND STEREO AMPLIFIER Model $3C 50 
2 m2, 12 Watt. solid nute_.. U 
MIDLAND STEREO AMPLIFIER Model 155 00 
26003, 25 Watt, Solid Stute 
2 - ELECTROLYTIC CONDENSERS s 7 00 

40 Mfd - 500V, 40 Mfd - 4(sec 1 

50 - ASSORTED FUSES $1 
Popular asstd. ampere ratings 

50 - RADIO & TV SOCKETS all $ 
type 7 pin. 8 pin. 9 pin, etc ' 1 - 53x7" UNIVERSAL SPEAKER 
110 -20-40 OHM I mped. I 2 .95 
Ceramic mag. $ 
25' - MICROPHONE 
CABLE Deluxe. 2 conductor, .89 
shielded 

MATCHED PAIRS TRANSISTORS NPN B 
PNP (2N4252- 2N29041 12N2222- 2N2907111 

KNOB SPECIAL 
100 - ASSORTED RADIO KNOBS Ail t 

1 standard types 320 value 
50 - TV KNOBS - POPULAR TYPES Si 
Mostly Selector A Fine Tuning 

I-1 
20 - VERTICAL LINEARITY KNOBS 
tang shank Front mount as- /1 
sortment 
20 - VERTICAL LINEARITY KNOBS e1 

Side mount Standard sixes 1 

25- KNURLED SHAFT KNOBS Hard to 11 
get Best selection 
25 - CLOCK B RADIO KNOBS moot Si 
popular types 

S KITS FOR SS 

TRANSISTOR RADIO ass, type good, 11 50 

bad, broken, as-is, potluck 
TAPE RECORDER - assorted types good. 14 bad. broken, as -is, potluck 

75 - ASST 1/4 WATT RESISTORS 
stand, choice ohmages, 51 
some in Si! 

1--1 
100 - ASST '/s WATT RESISTORS stand, 11 
choice ohmages, some in 5% 1 

1 100 - ASST 'h WATT RESISTORS stand. 1 

choice ohmages, some in 5% 1 

70 - ASST 1 WATT RESISTORS stand, 11 
choice ohmage , some in 5%. 

35 - ASST 2 WATT RESISTORS stand. 1 

choice ohmages, some in 5% 1 

50 - PRECISION RESISTORS asst lest a 
price $50 less 98%. 

20 ASSORTED WIREWOUND RESIS- 11 
TORS, 5, 10, 31 watt..... 
10 - ASSORTED SLIDE SWITCHES SPST. 19 
SPOT, DPDT. etc _.. 1 

25 - SYLVANIA NEAT SINKS For Trans.,. /1 
ton 
20 - ASSORTED N COILS 1 5', V I DE0. 11 
sound, radio, etc 
1 - ELECTROLYTIC CONDENSERS 11 
200i300ä00/100 MFD - 25 V 

1- ELECTROLYTIC CONDENSERS 100 1 t 
MFD-400V 1 

El 3 - ELECTROLYTIC CONDENSERS 'e1 31 t 
MFD -450 V 

5 - 9 VOLT MOTORS Excellent for hobby- s'1 
eat 1 

6" PHILIPS "INVERTED CONE" s2 2E 

SPEAKER Top quality Thinline 
1 -B" 9" HEAVY DUTY 10 OZ s3 95 
SPEAKER Ceramic Type 8 Ohm 
1D- ASSORTED DIODE CRYSTALS 1534. I 

1 1N48, IN60. IN64. etc. 
8- TOP BRAND SILICON RECTIFIERS 1 I 

1 amp. 1000 PIV 
5 - PNP TRANSISTOR general purpose. t 

TO-5 case 
5 - NPN TRANSISTORS general purpse. 11 
TO-5 case 1 

25 - ASSORTED TRANSISTORS big fac- 11 
ton scoop -sold au-is 
1V TWIN LEAD-IN 300 ohm 500' - $7 lee - 11 

____ ... ...........__ 1 

10- MINIATURE ELECTROLYTIC CONDENS.I 1 
1-1 ERS For Transistor A miniature work 1 

20' SHIELDED TWO CONDUC- á1 
TOR CABLE Grey 
WEN SOLDERING GUNS 
Model 222K25 ..$12.95 Model 250 518.95 

100K $150 Model 288 f12.95 
LEMENT COLOR OUTDOOR AN 15 95 
A Big shot Jr. List SI I.95 J 
POLARIZED CHEATER CORDS 

25' SHIELDED MICROPHONE $ 
CABLE 25,1 Gres 

t1 

Ti 4- ELECTROLYTIC CONDENSERS /i 
75.30mfd -150v ._.._ ._... 

TEST EQUIPMENT SPECIAL DISCOUNT PRICES 

(K L7E /C0= 

SENCORE 

Minimum Order $3.00. 
order. 

advantage to customer 

BROOKS RADIO & TV CORP., 487 Columbus Ave., New York, N. Y. 10024 
('irc /c 70 nn render .cernes surf/ 

212-874 5600 
TELEPHONE 
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SPECIALS 
DIODE S- TRANSI STO RS 
25- IR -2.5 Amp. 1000 PIV $4.95 
13.5 KV FOCUS RECT. 5 for $3.00 
5 COLOR BOOST RECT. $2.00 
TRANS. EQUIV SK 3041 2 for $1.89 
TRANS. EQUIV. SK 3009 2 for $1.98 
EQUIV. SK 3038- 3046 -3122 ...2 for $1.98 
DUAL DIODES DD -04 (Carded) 10 for $2.98 
DUAL DIODES dd-05 (CARDED) 10 for $2.98 

COLOR YOKES 
70% (21" CRT) $8.95 
Equiv. DY95AC -Y109 $6.95 
SILVERTONE 80 -56-4G $5.95 
Y133 - ADM. -MAG. $3.95 

TUNER CLEANER 8 Oz. Can $1.00 
Blue Lat. Mag. P/R 2 for $2.98 
70% Cony. Assembly $1.79 
CRT BOOSTER 90% $4.59 
CRT BOOSTER 70% $4.29 

AUDIO COMPONENTS 
SONOTONE 8 -T (BULK) $1.50 
BSR.. TC8S...(BULK) $1.25 
VAROO -CN -72 (BULK) $1.50 
Card 12 Spade Needles $2.19 
C -60 Cassette 2 for $1.19 
C -120 Cassette 2 for $2,29 
10 RCA Phono Plugs $1.00 
Mono Tonearms (Turnover) $1.39 
Stereo Tonearms (Turnover) $1.69 
BSR STEREO CHANGER $15.95 

YOKES -BLACK -WHITE 
MOTOR. 24D66926A04 $2.00 
MOTOR. 24D66926A07 $2.00 
Y -130 Zen. 95 -2874 $7.95 

COLOR FLYBACKS 
RCA -137545 $7.95 
RCA -136640 $7.95 
PHILCO -32- 10132 -1 $3.95 
EMERSON 738229 $3.95 

10 Asst'd Align Tools $1.98 
6 Antenna Clothespins $1.19 
6 Coax "F" Connect. $1.19 
RMS 2 Set Coupler $1.89 
RMS 4 Set Coupler $2.79 

TUBES 
1x2 (TOSHIBA) .75 Ea. 
3EH7 (RAY) 5 for $2.75 
4BU8 (RAY) 5 for y4.25 
6BA11 (RAY) 5 for $4.75 
6GH8 (RAY) 5 for $3.50 
12GE5 (RAY) 5 for $4.75 
5HZ6 (TOSHIBA) $ 55 Ea. 
12AX7 (WHITE BOX) $ 50 Ea. 
50 Asst'd WW (RESISTOR) $2.79 
20 Asst'd Mallory Controls $2.00 
100 Asst'd Mica Cond. $1.19 
20 .0039 1KV $1.00 
20 .056 1KV $1.00 
20 .047 1KV $1.00 
25 .01 -400 Volts $1.00 
25 .01 1KV-(Cut leads) $1.00 

MINIMUM ORDER $15.00 
SEND FOR FREE CATALOG 

TUBES UP TO 80% OFF 

SEND CHECK OR 
MONEY ORDER 

TV TECH SPECIALS. 
P.O. Box 603 

Kings Park, L.1., N.Y. 11754 

BANDPASS FILTERS 
( continued from page 41) 

As a "rusty pendulum ", you can use it 
as an electronic chime, bell, drum, or 
bongo. Here, you put a pulse or a very 
low- frequency squarewave into the cir- 
cuit, shock exciting the tank, and let- 
ting it ring, giving you an exponentially 
decaying sinewave. For instance, if 
you drive the Fig. 2 circuit from 'a I 

hertz squarewave, you ring the chime 
twice each second, once on the leading 
and once on the trailing edge of the 
square wave. If you key your chime, 
always be sure to eliminate any switch 
noise and bounce to keep you from get- 
ting multiple hits. 

As an oscillator. If you remove the 
Q- determining resistor, the circuit will 
usually be on the verge of oscillation. 
You can Raise R4 slightly or change 
the supply to a lower value to get a 
low- distortion sinewave oscillator. As 
with any oscillator of this type you or 
some negative feedback circuit has to 
ride the gain to hold low distortion and 
constant amplitude. 

Highpass and lowpass functions can 
also be obtained by adding a resistor or 
two, but there are no real advantages in 
the Biquad over simpler active high - 
pass and lowpass circuits. Only in the 
bandpass case does it really perform. 

R -E 

A 
UTTIE 
SQUIRT 
.toPs 
ell the 
noise. 
A squirt of Quietrole 
from the handy Spray Pack 
silences any moving T.V. 
part. Cleans as it 
lubricates, too. Guarantees 
quiet, trouble -free 
operation. Absolutely safe 
for any black and white or 
color set. Try it and see 
why it's preferred by top 
servicemen everywhere. 

Also available in bottles, 
and the new silicone - 
"Silitron." 

LUBRI-CLEANER 
Co,,,rol,. 4ela,, 

n 
: 

More Ins,rvmeafs. 
esa other me:M9 e=^; 

le oe borY lebel für frr 

NJ.e 

' Q 
`^{ COMPANY 

SuOrtcnbarg, 

Product of 

QUIETROLE 
COMPANY 

Spartanburg, South Carolina 

94 Circle 71 on reader service cards Circle 72 on reader service cards 

International C 
SERVICEMASTER 

MI 

Circle 73 

The 
Money 
Making 
line with 
over 2000 
types. 

The most com- 
plete range of 
domestic and 
foreign consum- 
er and industrial 
receiving tubes 
in the world. 
Classic and 
antique, too. 

Complete range 
of replacement 
Semiconductors. 

Discounted to 
give you higher 
profit margins 

Quality your 
customers can 
depend on. 

For the name of 
your local distri- 
butor call 
(516) 293 -1500 
Or write, 

International 
Components 
Corporation 
10 Daniel Street, 
Farmingdale, 
New York 11735. 
See us at NewCom 
booths 4E17 & E19 

on reader service cards 



market 
center 
CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or ser- 
vices). $1.00 per word . . . minimum 10 words. 
NONCOMMERCIAL RATE (for individuals who want to buy or sell personal items) 70C per word 

no minimum. 
FIRST WORD and NAME set in bold caps at no extra charge. Additional bold face at 106 per 
word. Payment must accompany all ads except those placed by accredited advertising agencies. 
10% discount on 12 consecutive insertions, if paid in advance. Misleading or objectionable ads 
not accepted. Copy for July issue must reach us before May 1 

ELECTRONIC ENGINEERING 
& INSTRUCTION 

TV tuner repairs -Complete course details, 12 
repair tricks. Many plans. Two lessons, all for 
$2. Refundable, FRANK BOCEK, Box 3236 (En- 
terprise), Redding, Calif. 96001. 
CALCULATOR owners: use your + -x- 
calculator to compute square roots, cube roots, 
sin (x), cos (x), tan (x), arcsin (x), arccos (x), 
arctan (x), logarithms, exponentials, and more! 
Quickly, accurately, easily! Send today for the 
improved and expanded edition of the first and 
best calculator manual -now in use throughout 
the world only $2.00. Unconditional 
money -back guarantee -and fast service! 
MALLMANN OPTICS AND ELECTRONICS, 
Dept. 6B, 836 South 113, West Allis, Wisc. 53214 

4eee ee 
IMO eeeeeee 

. Ill eMiiBeelBiSIII 
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COMPUTER KEYBOARD W /ENCODER $35 
Another shipment just received. Alpha- numerics 
keyboard excellent condition. Once again we expect 

an early selout. Price of $35 incudes prepaid ship- 

ment in the US and shipment made within 24 hours 
of receipt of order. 

JUNK KEYBOARDS as above, "as is" for parts 
$7.00 

COMPLETE MEMORY SYSTEM $150 

Measures 12 x 7 x 1 inches. Utilizes TTL IC's. 
10240 memory cores. 9 installed sense amps, 
addressed as 1024 locations. I/O lines include 9 
data -in, 9 data -out, 10 address -in, powering 
status and control. Only 40 systems on hand. 
Schematics included. 

#DCU $150 pp 

AUTOMOBILE REVERE $7.00 

Brand new fully assembled, ready to install in 
your car to give 3rd dimension concert hall ef- 
fect. Complete with instructions, rear seat 
speaker, grill, wires, plugs. 

#05 $7.00 

B TRACK STEREO TAPE DECK $14.00 

With built -in stereo pre -amp, 115 volt drive 
motor, channel indicator lamps. Unused, origi- 
nal boxed, less cabinet. Customize your stereo 
music center with one of these tape decks. 

#46 $14.00 
Please add postage for above. 

JOHN MESHNA JR. 

PO Box 62, E. LYNN, MASS. 01904 

Circle ,Y9 on reader service card 

ELECTRONICS career training at home. Col- 
lege level communications electronics. FCC 
license, Broadcast Engineering, Satellite 
Communications. Free catalog. GTI, 5540 Hol- 
lywood Blvd., Hollywood, Calif. 90028 
DEGREE Program in Electronics Engineering. 
Our 27th Year! Free literaure. Cook's Institute, 
Dept. 14, Box 10634, Jackson, Miss. 39209. 
MEASURE things accurately! Numerically! Di- 
gitally! Numerical readout projects catalog: 
Free! GBS, Box 100V, Greenbank, W. Va. 24944. 
LEARN design techniques. Electronics 
monthly newsletter. Digital, linear construction 
projects, design theory and procedures. Sam- 
ple copy $1.00. VALLEY WEST, Box 2119 -A, 
Sunnyvale, California 94087. 
PRINTED circuit techniques for the hobbyist. 
Ferric chloride "suspension etching "; cutting 
epoxy glass; screen printing; etc. Booklet 
$2.00. TRUMBULL, 833 Balra Dr., El Cerrito, 
Calif. 94530. 

WANTED 
QUICK cash ... for electronic equipment, com- 
ponents, unused tubes. Send list now! BARRY, 
512 Broadway, New York, N.Y. 10012, 212 
WAlker 5 -7000 
MILITARY surplus electronic equipment 
wanted, transceivers, RT- 750 /ARC -34C, 
RT- 742/ARC -51 BX, RT- 698 /ARC -102, RT -823/ 
ARC -131, RT- 857/A RC -134, RT- 859/APX -72, 
618T, GRC -106, VRC -12, VRC -24; antenna cou- 
plers CU- 1658A, CU- 1669A, 490T -1. Top dollar 
paid SLEP ELECTRONICS COMPANY,P.O. Box 
100, Otto, N.C. 28763, Phone 704 -524 -7519. 

PLANS & KITS 
ELECTRONIC organ kits, keyboards and many 
components. Independent and divider tone 
generators. All diode keying. IC circuitry. Sup- 
plement your Artisan Organ. 35c for catalog. 
DEVTRONIX ORGAN PRODUCTS, Dept. B, 5872 
Amapola Dr., San Jose, Calif. 95129 
FREE catalog. Most unusual electronic kits 
available. Music accessories, surf, wind synthe- 
sizers, wind chimes, many others. PAIA 
Electronics, Box B14359, Oklahoma City, OK 
73114. 
WALL -SIZED TV ... Build a TV projector for 
under $15.00. Free details: MACROCOMA, 
Box -FEE, Washington Crossing, Pa. 18977 

CONVERT any television to sensitive, big - 
screen oscilloscope. Only minor changes re- 
quired. No electronic experience necessary. Il- 
lustrated plans $2.00.SANDERS, Dept. A -25, 
Box 92102, Houston, Tex. 77010 

EDUCATION & INSTRUCTION 
SHORTCUTS to success! Highly effective, prof- 
itable short courses. (75 choices). Study at 
home. Diploma awarded. Our 27th year. Free 
literature. CIEE -E, Box 10634, Jackson, Miss. 
39209 

1- SEGMENT READOUT 7400 DIP 
12 -PIN DIP 7400 5 .25 

74H00 .35 
o Three digits with right -hand decimal 7401 .20 
o Plugs into DIP sockets 7402 .35 
o Similar to (LITRONIX) DL33 74H01 .35 
o Magnified digit approximately .1" 7403 .30 
o Cathode for each digit 7404 .28 
o Segments are parallel for multiple 74H04 .35 

operation wow 
5 - 10 MA per segment 

7405 .28 
0 7406 .70 

$3.95 4 (12 Digits) $13.00 EACH 74H05 .35 

7408 .35 

RCA 2010 74H08 .35 

Numitron Digital Display Tube, incan- 7410 .25 

descent 5 -volt 7- segment: 74H11 .35 

o .6" High numeral visible from 30 ft 7413 1.25 

o Standard 9 -pin base (solderable) 7417 .40 

o Left -hand decimal point 7420 .25 

EACH $5.00 5 FOR $20.00 74L20 .35 

74H20 .35 

CT 50 0 5 74H22 .35 

7430 .25 
A single MOS chip with all the logic 74H30 .35 
necessary fora 12 -digit four -function 74L30 .40 
calculator with an extra storage re - 7440 .25 
gister fo r constant or memory appli- 74H40 .35 

cation. 7441 1.25 
o .28 Lead DIL package 7442 1.20 
o Standard 9 -pin base (solderable) 7446 1.20 
o Left -hand decimal point 7447 1.50 
EACH 55.00 5 FOR $20.00 7448 1.00 

7450 .25 

40 -PIN SINGLE CHIP 74H50 .35 

o Add, subtract, multiply, and divide 
7451 .30 

. 12 -Digit display and calculate 
74H51 .30 

o Chain calculations 
74H51 .35 

o True credit balance sign output 
o Automatic overflow indication 

7453 .20 

74L4 .35 

o Fixed decimal point at 0,2,3, or 4 
o Leading zero suppression 

74L54 .35 

74L55 .35 

DATA ONLY (refundable with 
7460 .20 

purchase of chip) $1.00 
74L71 .30 

COMPLETE WITH DATA $9.95 
7472 .40 

74L72 .50 

CD -2 COUNTER KIT 7473 .0 
74L73 .75 

Unit includes board, 7490, 7475, quad 7474 .65 

latch, 7447 seven -segment driver, and 74H74 .80 

RCA DR2010. 7475 1.40 
7476 .60 fáa- 

/; 
: a 74so7,7475 aeay y/ 

74L78 .80 

7480 .65 J 7483 1.00 

COMPLETE KIT only $11.25; FULLY -ASSEM- 7489 4.00 

BLED $1 3 . 9 5; boards can be supplied 7490 1.20 

separately at $2.00 per digit. 7491 1.00 
7492 .90 

74gá iris KEYBOARD ASSEMBLY 
TRW Data Systems unit; 10 keys 0 -9; 3 7495 1.15 
(or 4) 24V lamps; printed circuit 74L95 2.00 
board w /14 154001 diodes, capacitors, 74107 .70 
transistor, and resistors. All noun- 74121 1.25 
ted in an attractive case approx. 4; 74123 1.50 
x 4c, x 2i ". These are used; no sche- 74154 2.30 
matic is available. EACH $6.95 74163 2.00 

LM703 74192 2.50 
RF -IF amp epoxy TO -5. 74193 1.50 

EACH $.45 TEN FOR $ .50 74195 1.00 

LINEARS 
Memory IC 745206 

NE540....$2.00 748 $1.00 
1x250 Bipolar T T L 

NE555.... 1.50 CA3018 1.00 RAM (45 ns). One 
NE560.... 3.25 CA3026 1.00 

bit w i d e by 256 
NE561.... 3.25 CA3045 1.00 

deep random access 
NE565.... 3.25 LM100 1.00 

memory. 3 -Chip en- 
NE566.... 4.00 LM105 1.25 

able lines. Output 
NE567.... 4.00 LM302 1.25 is compliment. Sim - 
NE5558... 1.00 LM308 2.00 ilar to Fairchild 
709 .45 LM311.... 1.75 4111. Complete 
710 .75 LM370.... 2.00 data supplied. 
711 .40 LM703.... .45 

EACH $3.95 
723 1.00 LM309H... 1.00 
741 .55 LM309K... 2.00 

10 FOR $32.00 

747 1.00 LM3900... 2.00 

LM1595 4 -quad. mult. 2.00 TRIAL 
256344 600V 80 TO- 

LED's ---p-- 220 $ .75 

MV -50 Red Emitting 10 -40 MA @ 

2V $.25; 10/51.25 CMOS 
100 /$10.00 CD4002 $ .75 

CD4011 .75 

MV5024 Red TO -18 High Dome @2V 74000 .75 

$.35; 10/$2.95 74C20 .75 

MV -108 Visible Red 5 -70MA @ 2V 
4.30; 10/52.50 

74C160 3.25 

CA3065 
g--- 

"'I 
MAN -3 Seven -segment readout: IF Amplifier -Limi- 

EACH ONLY $1.25 ter, FM Detector, 
TEN OR MORE, EACH 1.00 Electronic Attenu- 
W/0 DECIMAL, EACH .75 ator, Audio Driver 

MAN -4 Seven- segment DIP $2.75 all in one DIP $.75 

SEND FOR C 0.0. PHONE ORDERS 

FREE FLYER! 
ACCEPTED --510 MINIMUM 

A l 1 ICs new and fully-tested; leads plated with 

gold or solder. Orders for $5 or more are shipped 
prepaid; smaller orders add 55t. California resi- 

dents add Sales Tax. Its shipped within 24 hours. 
P. O. Box 41727 BRB4'LOr1 Sacramento, CA 

EL.ECT'ROnICS 95841 

(916) 334 -2161 
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DIGS -KEY CORPORATION 

Qualify Elects 
Components 

MINIATURE ALUMINUM ELECTROLYTIC CAPACITORS 
1 -e no, 405 55% Toi.,e, . D sa . /o more Own 4.7 AA .10 75% for 4.7 474 of le.. 

veNe 

I ufd/50V 

2.2 1114150 V 

3.3 ufd/35V 

4.7 ofd/35 V 

10 ufd/16 V 

10 ufd425 V 

n 444516 V 

22 4fd/25 V 

33 ufd/16 V 

33 4íd/25 V 

47 ufd/16 V 

47 ufd/25 V 

I 1a99' 10a240' 544P4 1 IOM 1941110 

144 125 Ilc 100 ufd/16 V 19c 15c 140 

I4c 12< 1 l llp 061/25V 24c 18c 17c 

Ik 12c llc 220 ufd/16 V 2k 1& 175 

140 12c 11c 220 ufd/25 V 35c 230 245 

13c 10c 9c 330 ufd/16 V 35c 2k 241 

lk II IOc 330 afd/25 V 441 35c 32c 

Ik 11c 10c 170 ufdn6 V 37c 30c 275 

150 13c 120 470 ufd/25 V 495 39c 35c 

Ik 12c Ill 1000 ufd/16 V 49c 39c 35c 

17c 13c 120 1000 474/25 V 75c 601 55c 

175 145 13c 2200 ufd/16 V 75c 605 55c 

191 lk 140 10 pcs per capacitance value 

- - 

'/e 8. 7/e WATT CARBON COMP. RESISTORS 

5 each of the 85 standard 10% values (22 -22M) 's W Resistors 025 p0sl 
Sorted by value 512 /set 2-4 ore 511,set 5 -9 are 110 /set. 

5 each of the 70 standard 10% values (1036M) W Resistors (350 pos) 
Sorted by value 512 /set 2-4 ore 5113et 5 -9 are 510 /set. 

110. DIGITAL TTL 

7400N 320 7446/4 ..51.30 749640 1320 
740111 32c 74478 . 51.30 74107N. 55c 
140291 32c 7448N 51.35 741218.. .. . 70c 

7403N 32c 745011 32c 7412274 72c 

140440 35c 7451N 32c 74(238 51.11 
74054 35c 7453N 32c 74141N 51.61 
7406/1 525 7454N 32c 74150N 51.56 
74078 520 745971 32c 741518 ...,..... 51.20 
7408N 36c 746040 32c 74153N $1.58 
740984 36c 747071 36c 741541$ 52.25 
741040 32c 74729 405 7415544 51.46 
7411N 355 74736 52c 74156N 51.17' 

741304 63c 7474N 52c 741579 $1.56 
74169 50c 747540..... .,.... 85c 7415878 51.56 
74178 541 747644 60c 74160N 31.95 
7418N 35c 7480N 74c 7416140 ... .....51.95 
7420N 325 748274 51.02 74162N 51.95 
7423N 75c 74831 51.58 7416344 51.95 
7426N 36c 7486N 600 74164N 51.95 
74301 325 74898 54.50 74165N 52.48 
74376.. 51c 7490N 85c 74166N ..,......$2.03 
7438/4 515 74919 51.37 74180N 51.20 
7440N 32c 7492N 85c 741816 53.38 
744171 51.45 7493N 85c 74182N 51.17 
7442N ...... ... 11.20 749414 51.20 74192N 11.90 
74454 51.62 74958' 51.20 741931 $1.80 
Discounts offered in quantities 741988 ....., 12.78 

of 100 as 171 in mired lots. 74199N 52.78 

LINEAR INTEGRATED CIRCUITS 

NE555V MiniDIP 51.00 723C DIP $1.15 
805650 DIP 13.57 741C MiniDIP 605 

NE567V MiniDIP 53.57 747C DIP 11.10 
N5556V MiniDIP 95c 7480 MInIDIP 60c 

709C MiniDIP foc Quantity Discounts 

1 AMP SILICON RECTIFIERS _ _ - 
184001 50 PIV . . . 10/51.00 . . . 100/5 7.00 . . . 1000/5 60.00 
164002 100 PIV . . . 9/51.00. . . 1005 8.00 . . . 1000/5 70.00 

I144003 200 PIV . . . 8/51.00 .. 100/51000 . . . 1000/5 85.00 

IN4004 400 P1V . . . 7/51.00 . . . 100;511.170 . . . 1000/5 95.00 

184005 600 PIV ..- 7/51.00 ... 100/512.00 ... 1000/5105.00 

1N4006 800 Ply .. 6/51.00.. . 100/513.00... 1000/1115.00 

194007 1000 PIV ... 5/51.00 ... 100./514.00 ... 1000/5120.00 

100;51.00 

700/55.80 

MOLEX IC SOCKET PINS 

200SI 80 

1000 SH 2/ 

300/12.60 500/54.20 

ea add, 1000/57.50 

D:SPLAY DEVICES 

S Volt 7 Segment Tube. 53.75 

Dispay Kit (Tube +7447+1475 +70901.... ... 56.15 

3/$17.50 

7 Segment LED (MAN -1 Type) 53.50 
Display Kit (LED +7447 +7475 +7490 +Resistars) 16.50 3318.00 
7 Segment LED (MAN-4 Type) $3.50 
Display Kit (LED +7448 +7475 +7490 + Resistors) 56.50 3/518.00 

Also available are Transistors, IC Sockets, Slide 

Switches, Reed Relays, Heat Sinks and mare! 

Send for FREE CATALOG or Mail Readers Service Cord ird 
C.O.D. ORDERS ACCEPTED FOR SAME DAY SHIPMENT 

CALL 2184814674 f 

C _ 

arse.. Les: Taon 51000 Add 255 - orner, Postpaid 

DIGI-KEY 
Boo 126 Thief River Falls, MN 56701 

Circle 9/ on reader service card 
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TUBES 
SAVE money on parts and transmitting - 
receiving tubes, foreign- domestic. Send 25c for 
Giant Catalog. Refunded first order. UNITED 
RADIO COMPANY, 56 -R Ferry Street, Newark, 
N.J. 07105 
RECEIVING & industrial tubes, transistors. All 
brands -biggest discounts. Technicians, hob- 
byists, experimenters- request free giant 
catalog and save! ZALYTRON, 469 Jericho 
Turnpike, Mineola, N.Y. 11501 

FOR SALE 
LOGIC probes from $9.95. Free catalog. 
ELECTRO INDUSTRIES, 4201 Irving Park, 
Chicago, Ill. 60641 
NAME brand digital test equipment, discount 
prices. Free catalog and price list. SALEN 
ELECTRONICS, Box 82, Skokie, Ill. 60076 
TWENTY disc, or 10 bar magnets. $1.00. 
MAGNETS, Box 192 -E, Randallstown, Md. 
21133 
FREE catalog lists resistors, tubes, transistors, 
rectifiers, condensers, tools, tuners, etc. etc. 
HYTRON HUDSON, Dept. RE 2818 Kennedy 
Blvd., Union City, N.J. 07087. 

GIANT 126 page Canadian surplus catalog. 
$1.00. ETCO ELECTRONICS, Dept. RE, Box 
741, Montreal, Canada. 
DIGITAL electronics! Complete schematics, 
parts lists, theories -Discrete Component Digi- 
tal Clock, $3.00. Increase technical compe- 
tence, hobby skills -Complete course in Digital 
Electronics is highly effective, $10.00. Free 
literature. DYNASIGN, Box 60R2, Wayland, 
Mass. 01778 
RADIO & TV tubes 36c each. One year guaran- 
teed. Plus many unusual electronic bargains. 
Free catalog. CORNELL, 4217 -E University, San 
Diego, Calif. 92105 
CANADIAN'S free catalog LED's, IC's, transis- 
tors, SCR's diodes, parts. CORONET 
ELECTRONICS, 649A Notre Dame West, 
Montreal 101, Que., Canada 

AIRCRAFT type headset with tube loaded mike 
for CB walkie- talkies only $9.95, literature 25c 
refundable. Dept. R5, CAMPBELL & COM- 
PANY, Box 91654, Los Angeles, Calif. 90009 
MANUALS for Govt. surplus radios, test sets, 
scopes. List 50c (coin). BOOKS, 7218 Roanne 
Drive, Washington, D. C. 20021 
TRANSISTOR curve tracer, $10.95, guaranteed 
one year. APPALACHIAN TECHNICAL, Box 
8512, Asheville, N.C. 28804 
1/2-WATT resistors all values 2 cents, minimum 
$2.00. LECTRONIX, Box 1067, Southgate, Mich. 
48195 

BUGGED ? ?? . . . Detectors locate hidden 
transmitters. Literature 25c. SECURITY, Box 
671 RE, Westwood, N.J. 07675 
FREE catalog. IC'S, PUTS, transducers, ther- 
mocouples, LED'S, transistors, circuit boards, 
parts. CHANEY'S, Box 15431, Lakewood, Colo. 
80215 
TEXTRONIX 531A/B- $425. -; 533/CA /$495. -; 
Data Pulse 106A- $485. -; HP330B- $275. -; 
HP650A- $195. -. DESIGN CONSULTANTS, Box 
67, Richardson, Tex. 75080 
GREAT circle maps and direction lists. Stock or 
custom calculated from your location. Catalog 
dime. GUIDES, Box 40, Rockland, Maine 04841. 
FREE professional experimenters catalog. 
WALTON ELECTRONICS, Box 503H, Bethany, 
Okla. 73308. 
LOW noise resistors - 1/4W, 5 %, carbon film 
from 10 to 3.3M ohms for 3.5c each. Fifty of one 
value for $1.25. Specifications upon request. 
75c postage and handling charge. Deduct 10% 
on orders over $50.00. COMPONENTS 
CENTER -RE, Box 134, New York, N.Y. 10038. 
JAPANESE new products monthly! $1.00. Re- 
fundable. DEERE, Box 9308, North Hollywood, 
Calif. 91609. 
HEATHKIT, EICO, RCA and stereo equipment. 
Fantastic bargains. $25.00 color TV. Not junk. 
Moving sellout. Disposing entire workshop. 
Radio, test, stereo equipment. For catalog send 
$1.00 to: 127 Park View, Apt. 207, Los Angeles, 
Calif. 90057. 

HEAVY DUTY CONSTANT 
VOLTAGE, MULTIPLE 
WINDING TRANSFORMER 

This resonant primary transformer has 
O 1) the following windings: 60volts @2A., 

r e, ' 27 volts @3 A.,40 volts @ 2.5 A., 40 
volts @ 2.5 A., 8r 38 volts @ 2.A. All 
windings are center tapped. Primary is 
tapped from 100 V. to 254 V. in 6 
taps. Primary capacitor included. 

t i Ideal for laboratories bench supplies, 
/5 or equipment use. Windings may be 

series or paralleled for other voltages 
and currents. With data sheet. 
5'/. "x4% "x5' /." Wt. 19 lbs. 
STOCK NO.J9859 12.50 ea 2/22.00 

POWER TRANSFORMERS 
16 volts @ 4.0 Amps.3 lbs. 3 "x2 % "x2 %" 
STOCK NO.J9858 $3.95 ea 2/7.00 
28 volts @ 5.0 A. 5 lbs. 2% x3 "x31 %" 
With electrostatic shield. 
STOCK NO.J9860 $5.95 ea. 2/11.00 
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OHMITE VARIABLE 
TRANSFORMER 

Variable autotransformer del- -- fivers a continuously variable 
voltage, from 0 to 40 volts, 

depending on input voltage. 
/tl ` Rated current is 5 amps. With 

the J9858 above, it delivers 22 
volts @4amps, and with the 

J9860 above, it delivers 40 volts D.C. @ 
5 amps. Similar to G.R.Variac, and Sup - 
erior Powerstat. 
STOCK NO.J9817 $6.95 ea. 2 /12.00 

Include sufficient postage. Excess will be refunded. Send - 
for free new 56 page catalog. Minimum order $5.00. 

A DELTAyNELECTRONICS 
BOX MASSACHUSETTS 

CO. 
01903 

Phnne (617) 388-4705 

Circle 92 o72 reader service card 

TAKE TIME 
TO BE CAREFUL. 
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CLOCK 
RADIO 

TIMERS 

1.98 

Basic movement for all 
clock radios, by 'Sessions" 
or "Telechron ". Puts de- 
vices ON. Resign your own 
"timing" eqpt. 0-to -24 hrs. 
115/1/60 ha. Switch rated 
at 5 amps. With hookups. 

.... 
SEMI KON1 Dollar Stretchers 

-i 2 - 2115296 35 -WATT NPN PLASTIC TRANSISTORS, for NE -540 51. 
2 - 2N6109 40 -WATT PNP PLASTIC TRANSISTORS. for NE540 SI. 
10 -IN82 GERMANIUM UHF diode, clip -in type S1, 
5 -SCRs 7 -AMP T0220, 6 -12 -24 pry, power tab $1. 
1O -MOS FETS, 3N187. 3N200, 3N128, TO -18, Fairchild $1. 
5 -SCRS L TRIACS up to 26 amps. 8 -12 -24 pry. studs too 51. 
2 - 2115519, Texas, N channel. 6500 umho TO -18 S3. 
2 - 2N2646 UNIJUNCTIONS, plastic transistors, Texas Al. 
S - 2N107, GE, most commonly seed pnp. germanium $1. 
50 - SILICON, glass rectifiers, computer, axial leads 51. 
50 - GERMANIUM. glans rectifiera, signal, axial leads $1. 
5 - 2N170 GE, RF, germanium, npn, transistors, TO -22 $1. 
B- I -AMP 1000 PIV, epoxy, submini, silicon rectifiera $1. 
30 - 500MW ZENERS axial 4, 6, 9, 10, í12V rectifiera SI. 

8 
4 - 2N3055, HOBBY, 40W npn silicon transistors. TO -3 41. 
30 -3 -AMP RECTIFIERS. silicon, epoxy, assorted V. axial. S1. 
20 -HEAT SINKS for all types of TO5 trans, makes 'em high powerSl. 

1 - PHOTO TRANSISTOR. with darlington amp filter, $1 
2 - PHOTO TRANSISTORS, with darlington amp, 255777, GE 51 
4 - PHOTO CELLS, Claires. pancake, :10K -70 ohms 51 

1 - 2113055 npn, 100W, 16A, TO.3, transistor si, 
5 - ER800 TRIGGER DIODES for SCRs A Trines Si. 
2 -PET'S 2N5457 N channel 6000 umhos, TO -92 plastic Si. 
2 - 6 AMP TRIAL 200 PRV 
10 - íN814 fast itch diodes, silicon, 4 nanoseconds Si. 

TO -5 $1. 
40 - ITT MICRO MINI RECTIFIERS silicon porcelain to 11{V Si. 
30- WORLD'S SMALLEST RECT. & xene 1W, assorted volts Si. 
4 - 2N4265 Nixie tube driver transintorsr 100V, npn SI. 
2 - PUTS, prog. uni- transistors, similar to GE -D137 Si. 
2 - 6000 PIV 50 mil epoxy rectifiers, axial leads'. Si 
10 - BENDIX 25 WATT "pellet" power transistors, silicon' Si 
1 - PHOTO ELECTRIC FIT, 10,000 uhmos, n channel Si 
4 - BO WATT, 211145B, silicon, T03. 60 Veo, npn Si 
4 -1000 HFE DARLINGTON Transistors, TO -18 case .. SI. 
1 - 2045036 HI -PWR plastic trans 100 viceo, 7 amp 85 watts Si. 
4 - 2N5296 HOBBY, 35 watts, plastic powers, NPN S1. 4- 2N6109 HOBBY. 40 watts. plastic powers. PNP SI. 
5 - PLASTIC 35W powers, npn, silicon, hobby 256121 Si. 
5 - PLASTIC 35W powers, pap, silicon, hobby 2N6124 SI. 
2 - MOS FETS. N channel 1010 umos 3N128, TO -18, RCA SI. 
2 - MOS FETS, DUAL GATE. N char. 35187, TO -18. RCA Si. 
2 - MOS FETS, DUAL GATE. N chao..3N140, TO -18, RCA $1. 
4 -RCA 2N3600 NPN, UHF transistors, tv -fm. TO -18. 1000mc Si. 
1 - 300V PLASTIC POWER TAB transistors, 6 A Si. 

LC. & LED HOBBY -ONICS 
2 - 3 -DIGIT NATIONAL READOUTS, 
2 - MPF -1000. M'ior,, h, MOS dual g:7. I! ' 

3 -I -WATT AUDIO AMPLIFIERS. Westinghouse, '1'u 
15.709 FLAT PAK OP AMPS, 100% good 
50- 710.711 fiin BonCOMPARATORS, untested 
4 -DUAL 708, dip pak, op amps, untested S1. 

8 
10 -RCA CA -3050 OP AMPS, TO -5 case S. 
5 - 723 VOLTACA REGULATORS. TO -5. ..... . 51. 
4 -PHASE LOCK LOOPS, hobby 565. 560, 561 Si. 
10- TO-5 ('as. 536, 540, 565, 567. 741 ' ";'' Si. 
10 - LINEAR AMPS, 709, 710, 711, 741, TO -5 5.21"15457:. _ Si. 
10 - 709 LtNEAR AMPS, 74l's too, DIP'S -- ... ......... Si. 
5 - HOBBY MEMORY CELLS, 5N7481, up to 16 -cell, DIP 
5 -MOS REGISTERS. 01 to 5017, TO -5, Mini- DIP 's' 
10 - "C" MOS IC's. 74(' and CD4000 series, DIP pak" 
10 -MINI DIPS. OP AMPS, 709, 741, 301, :107, hobby' 

CI 3- VOLTAGE REGULATORS, LM309K, hobby. TO -2 Sl- 
10- SIGNETIC OP AMP, 571, 573, 536, 550, 555, DIPs, TO -5 si, 
1 -5311 -14 CLOCK ON A CHIP, 4 -or -6 digit, 24 -or -28 -pin $1. 
1 - CALCULATOR ON A CHIP, hobby, exp. 40 -pin, specs Si. 
1 -2516 CHARACTER GENERATORS. hobby, for MAN 2' $1. 
1. 2513 CHARACTER GENERATOR, Hobby for MAN -2 .. $I. 
10- NATIONAL 301 and 307 HOBBY OP AMP SPECIAL T05 5.1. 

0 15- NATIONAL & SIGNETIC TTL dip special, all marked Si . 
5LM -300 Super 723, manufacturers' fallouts, u test 'em Si. 

D 5 -IBM IC's with pe hoard, rnany parts. from computors Si. 
1 -AM RADIO.ON -A -CHIP, by Sprague, DIP. u test 'em Si. 
1 -DUAL 2 -WATT "S -Amp -On -A- Chip ",felloutlSnrogue, u test Si. 
á- SPERRY SP332, twin digit, factory rejects, .33" charac. no tessl. 
1 -OPCOA SLA -11 *, like MAN -5, green, 1 -or -more sees gone, Si. 
1.OPCOA SLA -311*, 0.7 chase. readout, 1 -or -more legs missing. SS. 

r] 5- MONSANTO opto isolatort, no test. 1500V 51. 
Ç as 10 -LED HOBBY SURPRIZE, asst. types. factory rejects, no test Si. 7 

2 -OPCOA SLA -1 *, MAN -1, red, .33" chase. 1 -or -more segs go1151. 
O 2- MONSANTO MAN -4, .19" charac. 1 -or -more sego missing, red Si, 

9-MONSANTO segments, 
while Monsanto alltLED segments. 

missing. Si. 

Si. 
SI. 
Sl. 

Si, 
Si. 
Sl. 
Si: 

BRAND NFW LOWEST PRICES 3 FOR 56.00 
GENERAL ELECTRIC 3 -WATT AUDIO AMP 

Delivers :t. Watts continuous, 10 watts peak. Mith 
heat sinks. m -trüni x . 9 to 70V sup- 
ply. High sensitivity. hx to 16 ohms. For mono a I 

stereo phonon. tape. FM. AM, TV, servo. $2.550 
MfRr's Type Watts Sale 

SANKEN HYBRID SI -1oloY 10 5 9.89 
UDIO POWER AMPS sl -í025E 2s 38.69 

SI -lOSOE SO 29.95 
Used extensively in hi -fi systems, tape decks, FM tun- 
ers, players, stereo components, musical instru- 
ments, P.A., etc. All amplifiers, flat within :., db from 
hx to 100,000. Each unit properly hest- sinked, with 
heavy -duty connecting tie lug connections. Single - 
ended pushpullnutput. Power supply required 24VD('. 
Output to 8 ohms. Order by Stock No. 

9 -TRACK CAR RADIO STEREO -Track tape transport 

TAPE vOh complete stereo play- 
; ck system lesa urlio 

TRANSPORT "nlìfier, 
Operates off 12 

t'se 79w Gutter proof. 
Cisa 759 c, rl ready 

3 r r 524 to an. lines 8-track tane. 
1Vt, :i -Ibs. 

3 for S3000 

$1.49 Ilf .rtr 

EPDXY 
FULL 

r 

BRIDGE NIGH POWER í1l IIRECTIFIERS 
TRANSISTOR ( rte: 2 amp WITH HEAT SINK T0-5 ruse 
Removed from new equip- 

ntl Includes popular 
2N174 'doorknob' transis- 
tor TO -36. germanium, 
PNP, 150 watts. VCR() 
80V, 15 amps, .10 hfe. For 
ignition, high power 

sink 
etc. 

5 x 2t - "z s t,át'l1 

PIV 2 Amp 6 Amp 
50 5.69 S.88 

100 .79 .99 
200 .95 1.25 
400 1.19 1.50 
600 1.35 1.75 
800 1.59 1.95 

1000 1.79 2.25 
6 Amp t. x - x "1/16 "5 

LOWEST PIC tamp 2Amp 3Amp 
PRICES so cos ó5.9s Ls .o6 

EPDXY 200 
SILICON 400 
RECTIFIERS Bóá 

1000 

.09 .09 .22 . .i .ás iB 
.15 

Brand New 

OVER 1.000,000 -PC INVENTORY 
"DIP" Packages 

POLV PA KS 
LIMIT£0 

B 
mo re 

OFF£Rr 

.SMASHES IC 
p> 

Factory Marked Order hi rice oumher! Stier sheets PRCES 
SN740 $0.24 

Sale SN7432 .35 SN7471 
rerruest "UNLI"' Buy 300 - Take 20% 

O .24 ó SN7438 ,52 
SN7472 ,41 SN74108 .95 SN74161 1,59 SN7401 SN74I12 SN7402 .24 

SN7441 1.19 SN7475 .85 SN74314 ,9S SN74185 2.30 
SN7403 ,24 
SN7404 SN7442 1.12 SN7478 53 

SN 7432J .el SN74166 1.85 SN740S .26 SN7443 1.12 SN7478 .85 SN74122 ,69 SN74173 1.85 SN7406 ,45 SN7444 1.25 SN7480 .65 SN74123 1.05 SN7407 -49 
SN744g 

1.19 
SN7482 

1.25 ó SN74126 1,45 SN7g376 1.85 
5N74D8 .27 SN7409 .28 SN7447 1.29 

SN748à 1.15 SN74140 2,5Ó 
SN74i0 SN7448 1.35 SN74177 1.85 

.27 O 5N7413 
5017415 ,49 0 5N7453 .31 

SN7451 .31 SN7489 3.10 
SN74148 4.50 SN74181 4,8p 

O 
597417 .49 SN7454 .43 SN7491 1.35 

SN7415/ 3.00 SN7418S 2.50 O 5147420 
5N7421 .55 SN7460 .27 SN7493 .85 5N74153 1.39 SN74193 1.50 

.85 

SN7422 -31 SN7461 .27 SN7494 I.OS SN741S4 3.69 SN74194 I:55 

O 51147465 .43 
,g3 SN7464 

.35 
3 5S5N77440905 

1.00 0 5,474157 1.45 
SN74156 1.45 SN74186 1.25 SN74106 .95 

55:77443206 

-24 SN7470 .36 SN74107 Si . 
SN74158 1.45 

Cl 
SN74198 2,35 SN74180 1.85 SN74200 9.95 IC'S FOR EXPERIMENTERS 

Money Back Guar 

SN7404 20 for $1. 5117490..... .10 
S for $1. SN7413 .... , 5 for $1, SN74107.... 10 for SI. SN7447 5 for sl, SN74121 .... 1O for $1, SN7442.... 

, 5 for $1, SN74123.... 10 for $1. SN7444 5 for $1. SN74354... 
, 5 for $1. SN7445 5 for $1, SN74181 

. ... SN7447 S for sl. 51174192.... 3 for $1, 
5 for SI. 5N7448.... 

, 5 for $1. SN74193.... 5 for $1, SN7473 10 for S1. Includes factor SN7474 10 for SI. y -13.04. SN7475 5 for s1, tech 
at 

defects, who knows at these prises! 

Guarantee! Factory Marked! $1.00 SN7490.....20 

"C -MOS" IC CIRCUITS 
74C00 S .59 
74C04 as 74C10 .59 
74C20 .59 74C42 1.95 
74C73 1.50 
74C74 1.30 
74C76 1.50 
74C107 1.25 74C151 2.50 74C354 2.95 
74C157 1.95 
74C160 2.95 D 74Cí61 2,95 

2 

RCA TYPE 
"C -MOS" IC's 

CD4001AE $ 5611 CD4002AE .61 CD4009AE .95 
CD4010AE .61 
CD4011AE .61 
CD4012AE ,61 

CD4016AE 1.25 CD4019AE 1.25 CD4023AE .61 CD40254E 59 CD4035AE 2.50 

SALE! 6AMP 
QUADRACS 

on all Items 

With Jumbo 
"Top Hat" 
heat sink 

PRV SALE 
25 S .88 
50 1.25 

100 1.95 
200 2.49 
400 2.98 

Cl 600 3.50 
800 3.98 

%rw.. 

"AEROSPACE" BABCOCK A LEACH 

All hermetically sealed. CRYSTAL CAN 
Submini, l /6, half, and RELAYS 
full ystai can typés in 

6- í'2-24V n east contacts 12 for 
amps. Su hT 

amis 1111110 [7 ¢3.50 
16, 24, etc. 

Sorry, n 4hoosing voltages 
r types. From factory or 

. to you! 
mix- 

tures 
if you are space- 

minded, at low prices. 

N 
III 

HI -FI AUDIO IC'S 

D 
o 

INTEGRATED CIRCUIT SOCKETS p 
,14-Pin. DIP 5.45 

Buy AnY 3'714 -Pin, Wire Wrap .59 
Bake ne 

14 -Pin. Side Mount 1.00 
Discount: 

16 -Pin, DIP ... .50 
C1T0-5, 8 or 10 -Pins .29 

Type Description Code Sale 
WC -334 1 -W Audio Amp TO -5 I W 1 $1.49 
PA -263 3 -W Audio Amp DIP (G) 2.50 
MFC -9000 4 -W w /Pre Amp DIP (M) 3.50 
SN76024 4 -W Audio Amp DIP (T) 3.95 
TBA -800 5 -W Audio Amp DIP (A) 5.95 
ULX2277 4 -W Stereo DIP (S) 2.50 
LM -380 2 -W Audio Amp DIP (Ni 1.50 

'ode: W- Westinghouse, G- G.E.,, M- Motorola. T -Tewu. 
1 -Mss. S- Sprague, N- National 

NATIONAL 'OP' AMPS 
Type BUY ANY 3 - TAKE 10 Y. LM -300 Super 723 V. reg. Sala 

LM -301 Hi- performance amp 50.81 
LM -302 Volt.10 (allowar LM -305 Pos, V. g 
LM -307 Super 741 LM -308 Ni -Q Feb Type Op AMP.. -41 
LM -309H SV 200 mil V, reg, 1.19 
LM309K 5V I -amp V. reg.. ' ' 1.85 
LM -311 Comparator - 1.85 
LM -319 Ni- Speed Dual comp 1.19 
LM -320 Minus 5V 1 -amp V.R, 1.55 
LM -320 Minus 12V 1 -amp V.R. 1.75 LM -320 Minus ISV 1 -amp V -R,* 1.75 LM -350 Dual peripheral driver 1.41 
LM -370 ACC squelch op amp LM -371 R -F, 1 -F, np amp 1.15 
LM -373 AM -FM SSB, I,A,D. 1.25 
LM -374 AM -FM, SSB, IVAD 3,75 
LM -380 2 -watt audio amplifier 3.75 
LM -3028 Differential RF /IF amp 1,50 LM -3070 Chrome regenerator 1.00 LM -3071 TV chrome IF amp 1.00 *TO.3 case, - others TO-5 

T1 LANE" l 1101 256 Bit 
B 

RAM 
6" A" 3 - rake s o % f 103 1024 Bit RAM MmO 52.50 

7489 Character Gen. ROM 1250 8223 Programmable 
2:0114 50 MM5520Pre- Programmable 

RO 
6.50 MM5260 1024 M2.95 MM5262 2048 Bit RAM . 
7.85 ¿ 8.95 

.41 

.91 
1.19 

"MEMORY 

LINEAR O e FACTORY Ampse~4r4ez: aa.D 
racTOav TEST. 

531 HI slew rate op -amp (TO -5) .... 
$2.500 532 Micro power 741 (TO -5) 

533 Micro power 709 (TO -S) 2.50 
536 FET Input op amp (TO-5) 2.95 
550 Precision 723 voltage reg. (DIP) 1.17 
555 Timer 2 u Seconds to 1 -hr. (A) 1.25 
556 5 Times faster than 74íC 2.10 
558 Dual 741 (AI 1 00 
560 Phase lock loops (DIP) 295 
561 Phase lock loops (DIP) 2.95 
562 Phase lock loops (DIP) 2.95 
565 Phase lock loops (A) 2.95 
566 Function generator (TO -S) 2 95 c 
567 Tone decoder (A) 2 95 4 702C Hi- grain, DC amp (TO -5) 
703C RF -IF, amp. 14 ckts (TO -S) .69 
704 TV sound IF system 1 SO 
709C Operational amp (A) .33 
71OC Differential amp (A) 47 
711C Dual dill, comp (A) .47 
723C Voltage regulator (A) .75 
733 DIM. Video Amp 1.75 
741C Frequency compensator 709 (A) .44 
741CV Freq. comp 709 (Mini DIP) .49 
747C Dual 741C (A) 89 
74BC Freq. adj. 74íC (A) 69 
753 Gain Block .................. 1 75 
739.739 Dual stereo preamp 1.98 

.89 
1.50 
1 50 

C A3065 Video Audio system 1 O5 
4250 Programmable Op Amp 2.50 

- 4 136 Ouad 741's (DIP) .. 1.95 
75451 Dual per,pneral driver 44 

:1 75453 Dual peripheral driver... ... 44 
j] 75491 Quad sag driver for LED readouts 1 65 

75492 Hei 
eadouts 
driver w /col. out 250 ma. 1.85 

For LED r 
(A) TO-5 DIP dual in line pak 

741 -741 Dual 741C (TO -5) 
PA265 5 -Watt voltage regulator 
ULN2300M Op amp with SCR 

K 

D 

SILICON CONTROL RECTIFIERS 
PRV 14 3A 840* 254 10040 25O4* 
15 $.15 - - - - - 

i30 .25 $.39 - - - - 
60 .39 .52 5.55 5.95 $2.25 $5.50 
100 .49 .69 .60 1.25 2.95 6.95 
200 .69 .89 .69 1.95 3.95 8.50 
400 .95 1.19 1.25 2.50 5.95 10.50 
600 - - I 1.50 2.96 7.95 12.50 

Stud. `Plastic, power tab. Others TO -18,5. 

STUD A TO.5 TRIACS 
PRY 3A* 6A* ISA 25A 50 5.25 5.30 5.75 $.95 100 .49 .40 .95 1.15 200 .49 .70 1.19 1.50 300 .59 .90 1.50 1.90 400 .69 1.10 1.90 2.25 500 .79 1.50 2.25 2.75 600 0 El 1.75 2.50 2.95 `In TO -5 8 se, others stud 

HIGH POWER STUD RECTIFIERS 
PIV 
5o El S se 2504 

54.80 loo .85 6.50 200 1.19 8.25 400 1.45 9.95 600 1.75 10.50 800 2.25 11.50 1100 2.65 12.50 

Terms: add postage Rated: net 30 
Phone Orders: Wakefield, Mass. 16171 245 -382 
Retail: 16 -18 Del Carmine St., Wakefield. Mass. 
(off Water Street) C.O.D.'S MAY BE PHONED 

15C CATALOG on Fiber Optics, 'ICs', Semi's, Parts 

POLY PAKS 
P.O. BOX 942R. LYNNFIELD.MASS. 01940 

Circle 93 on reader service rain(/ 
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A NEW INSTRUMENT TO USE WITH YOUR SCOPE 
MULTITRACER 
Use with your present Oscilloscope to trace 
Resistors. Capacitors, Transformeis. Diodes. 
Transistors, Zeners. Tngistors, most Senúcon. 
ductors. IC's, etc. Also shows continuity, in 
circuit and go /no-go checks. Complete with 
diagrams and Instructions. No internal scope 
connectioAs. For medium or small production 

or for hobbyist, experimenter. engineer. 
or ham. 
ONLY $19.95 -CHECK OR MONEY ORDER 
WAY PAY MORE? 

BOX 14, LESCO ELECTRONICS. SKOKIE, ILL. 60076 

HIGHLY 
PROFITABLE ONE -MAN 
ELECTRONIC FACTORY 
Investment unnecessary, knowledge not 
required, sales handled by professionals. 
Ideal home business. Write today for facts! 
Postcard will do. Barta -BE Box 248, 
Walnut Creek, CA 94597. 

FREE catalog - PCB's for CT5002, MM5311 -16 
drilled, tinned $3.00 each. PCB's any quantity 
any Circuit - free pricing. TTL, MOS, LSI, 
LED's, discrete, kits, etc. 5Via P/S $9.50. 
LAURONICS, 1978 Bellomy -D, Santa Clara,' 
Calif. 95050. 
METRIC converter. Plastic, long lasting slide 
rule converts U.S. to metric measurements. 
Contains conversion tables to four decimals. 
$3.95. METRIVERTOR, Box 225L, Dayton 
45401. 

KIT of seventy new, marked, long lead, 50V 
ceramic disc capacitors. 10 each 001MF, 
.002MF, .005MF, .01MF, .02MF, .05MF, .1MF. 
Only $4.98 postpaid. THE ELECTRIC FARM, 
RFD 1, Anna, III. 62906. 

SEMICONDUCTOR and parts catalog. J. & J. 
ELECTRONICS, Box 1437, Winnipeg, Man- 
itoba, Canada 
ELECTRONIC slot machine type game. Plans 
$5.00. KAB, 1923 Ferri, Royal Oak, Mich. 48073 

SLA -3 7 segment LED readouts 
.77" numbers. 45 Ma /seg., red 
or yellow $7.50 

MINIATURE TRIM POTS 
5K, 10K, 20K, 25K, 50K, 100K, 
$.75 3/$2.00 

MULTI -TURN TRIM POTS 
Similar to Bourns 3010 style 
3/16" x 58" x 11/4" 
50, 100, 500, 2000, 5000, 
10,000 and 20,000 ohms. 
$1.50 ea. 3/$4.00 

PRINTED CIRCUIT BOARD 
41/2 "x61/2" double sided fiber- 
glass board, 1/16" thick, un- 
etched $.60 ea. 5/$2.50 

NIXIE TUBES 
Similar to Raytheon 8650 
tubes, with socket & data 
sheet $2.25 3/$6.00 

TIS73NFET $ .60 
2N4891 UJT 5 .50 
ER 900 TRIGGER DIODES 4/51,00 

VERIPAX PC BOARD 
This board is a 1/16" single 
sided paper epoxy board, 
41/2" x6t /2" (standard ver- 
ipax), DRILLED and 
ETCHED which will hold up 
to 21 single 14 pin IC's orb, 
16 or LSI DIP IC's with bus- 
ses for power supply con- 
nections. Is also etched for 
22 pin connector $5.25 

LV 100 VISIBLE LED 5.50 
ME -4 IR LED 9.50 
MV5026 VIS. LED S 50 
MT -2 PHOTO TRANS $ 80 
MCI -2 OPTO -ISOL 5.90 
MCD -2 OPTO -ISOL S 90 
GREEN GAP OSL -16 LED 5.90 
RED GAP OSL -3 LED 5.60 
14 PIN DIP SOCKETS $ 40 

Silicon Power Rectifiers 

PRV 1A 3A 12A 50A 
100 .06 .11 .30 .90 
200 .07 .16 .35 1.25 
400 .09 .20 .50 1.50 
600 .11 .25 .70 1.80 
800 .15 .35 ,90 2.30 
000 .20 .45 1,10 2,75 

Terms: FOB Cambridge 
Mass. Send check or Money 
Order. Include Postage. 
Minimum Order $3.00 

TRANSISTOR SPECIALS 
2N3772 NPN Si TO-3 $1.25 
2N11378 PNP GE T0-3 . $ .95 
2N3137 NPN Si T0-5 4'$1.00 
MPS3393 NPN Si TO-92 4 $1.00 
2N3866 NPN Si TO-5 $ .75 
2N5324 PNP GE T0-3 $1.50 
2N2369 NPN Si TO-18 ... ....5'$1.00 
2N3767 NPN Si TO-66 $ .70 
2N2222 NPN Si TO-18 51$1.00 
2N3055 NPN Si TO-3 $1.00 
2N5296 NPN Si TO-220 $ .50 
2N6109 PNP Si TO-220 $ .55 
2N4898 PNP Si T0.66 $ .60 
MJ2252 NPN Si TO-66 $ .90 
2N3638 PNP Si TO-5 541.00 
2N2218A NPN Si TO -5 41$1.00 

C/MOS 
(DIODE CLAMPED) 

74C 10.. .. .. .. .. _ .. .. .$.65 
CD 4001 $ 65 
CD 4002 $ 65 
CD 4009 $1.50 
CD 4010 $ 65 
CD 4011 $ 65 
CD4012 $ 65 
CD 4013 $1.60 
CD4016 $ 65 
CD 4023 $ 65 
CD4025 $1.50 
CD4027 $1.35 
CD4030 $ 65 

CAPACITORS 
6V 30 OF TANT. 5 $1 

20V 4.7UF TANT. 5 $1 
12V 10UF ELECT. 5i$1 

50V 1000F ELECT $.40 
25V 30UF ELECT 4 $1.00 

MAN -1, RED OR YELLOW 
LED READOUT $3 25 

MAN -3 LED 
READOUTS $1.75 

MAN -4 LED 
READOUTS $2.50 

Full Wave Bridges 

PRV 2A 6A 
200 .95 1.25 
400 1.15 1.50 
600 1.35 1.75 

1103 1024 bit RAM $ 7.25 
NEC 6003 2048 bit RAM . $10.95 
1101 256 bit RAM $ 3.25 
8225 64 bit -write RAM $ 3.50 

5311 -CLOCK CHIP 6 DIGIT BCD 
HOLD COUNT, OUTPUT STROBE ..$11.95 
5314 -CLOCK CHIP 6 DIGIT HOLD 
COUNT, OUTPUT STROBE .... $9.95 
5316 -ALARM CLOCK 
CHIP $13.95 

Conductive Elastometer low 
profile calculator keyboard. A 
23/4" x 31/4" . la" flex key. 
19SK -6 keyboard having 0 -9. a. 
+, -, u - =, K -C buttons with 
off, on switch. $6.50 

TTL IC SERIES 
74L00- .50 7476- .75 
7400- .28 7480- .70 
7401- .28 7483 -1.25 
7402- .28 7486- .50 
7403- .28 7489 -3.00 
7404- .33 7490 -1.50 

.30 7491 -1.30 

.50 7492 -1.30 

.32 7493 -1.30 

.28 7495 -1.30 

.32 7496 -1.10 

.45 74107- .75 

.85 74121- .70 

.50 74123 -1.10 

.50 74125 -1.50 
.28 74126 -1.50 
.32 74151 -1.25 
.35 74154 -1.95 
.55 74157 -1.25 
.28 74164 -2.20 
.30 74165 -2.20 
.60 74173 -2.20 
.55 74176 -1.95 

74177 -1.95 
74192 -1.75 
74193 -1.75 
74195 -1.75 
74195 -1.25 
74451 -1.00 
74452 -1.00 
75491 -1.10 

8210 -1.50 
8211 -1.50 
8220 -1.50 
8520 -1.75 

LM 351 -1.00 

7405 - 
7407 - 
7408 - 
7410 - 
7411- 
7412 - 
7413- 
7416 - 
7417- 
7420 - 
7422 - 
7426 - 
7427 - 
7430 - 
7432 - 
7437 - 
7438 - 
7440- .28 
7441 -1.50 
7442 -1.50 
7445 -1.50 
7446 -1.50 
7447 -1.50 
7448 -1.50 
7450- .28 
7451- .33 
7472- .50 
7473- .60 
7474- .50 
7475 -1.00 

Injection laser -a single diode 
6W, 25A Ga As unit similar to 
RCA 40859 $10.95 

Dual tapered CDS photo cell 
used for optical alignment with a 
single plane lense, (Not in- 
cluded). $ .95 

ASC II ENCODED TERMINAL 
KEY BOARDS INTERNAL STROBE 
UPPER & LOWER CASE ..$60.00 

LINEAR CIRCUITS 
LM 309K 5V 1A REGULATOR $2.25 
723 -40 +40VREGULATOR ....... _$.75, 
LM 300H REGULATOR POSITIVE ......5.90 
LM 320 -5 or -15V REGULATOR 51.75 
LM 376 -5V to 37V POS REG. $1.25 
741A or 741C OP. AMP. S 47 
709COPERAMP $47 
DUAL 709 DUAL OP AMP. $1.25 
101 OPER. AMP., HI PERFORM 5.75 
LM 308 OPER. AMP., LOW POWER ...$1.15 
747 -DUAL 741 $1.00 
748 -FRED. ADJUSTED 741 5.75 
536 -FET INPUT OPER. AMP. $3.25 
537- PRECISION OP. AMP. $2.50 
LM 3900 -QUAD OP. AMP 9.95 
LM 324 -QUAD 741 $2.20 
560 -PHASE LOCK LOOP $2.95 
561 -PHASE LOCK LOOP $2 95 
565 -PHASE LOCK LOOP $2.95 
567 -TONE DECODER $2.95 
703 -RF -IF AMP. .. . ...... ... . _ 5.60 
LM 370-AGG SQUELCH AMP. $1.25 
555-2 us-2 HR. TIMER .........$1.40 
3822 -TRANSISTOR ARRAY % ........5.95 
LM 380-2W AUDIO AMP $1.75 
LM 377 -2W STERO AUDIO AMP $3.25 
LM 382 -DUAL AUDIO PREAMP $1.95 
LM 311 -HI PER. COMPARATOR $1.20 
LM 319 -DUAL HI SPEED COMP. $1.50 
LM 339 -QUAD COMPARATOR $1.95 

Similar to 8038C IC Voltage con- TRIACS 
trolled oscillator, as featured in 
Oct. 73 P.E. they have sine, square 
and triangular outputs good to 100 
IMHz. Two of them can be used to 

4 
00 

make an FM generator...$5.95 so 

SCR'S 

4SA16A 0 .50 1.20 
3504 

,0 .70 1.60 
Ot.262.26' 

3.00 

Send 20c for our Spring catalog featuring Transistors and Rectifiers; 325 Elm St. 
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Post Office Boy 74D 

TATE 
Somerville, Mass. 02143 

Cambridge, Mass. 

ALES 
Tel. (617) 547.4005 

ADVERTISING INDEX 

RADIO -ELECTRONICS does not as- 
sume responsibility for any errors 
which may appear in the index 
below. 

READER SERVICE CARD NO. PAGE 

83 ACS, American Circuits and Systems, Inc. ...79 
12 Arrow Fastener Co.. Inc. 22 

Bell & Howell Schools 74 -77 
9.10.16 B& K Division of Dynascan Corp. 16-32 
19 Blonder -Tongue 62 
70 Brooks Radio & TV Corp. 93 
67 BSR USA Ltd 91 

85 Castle TV Tuner Service, Inc Cover -IV 
18 Center for Technical Development 61 

24 Channellock Inc. 81 

fit Chapman Manufacturing Co.. Inc. 89 
75 Chemtronics, Inc. 68 
74 CIE, Cleveland Institute of Electronics ....64 -67 
7 Continental Specialties Corp. 14 

CREI. Division of the McGraw -Hill 
Continuing Education Center 54 -57 

80 Crown International 7K 

13 Delta Products. Inc. 23 

2I Edlie Electronics . . . . 80 
84 Edmund Scientific Co. 102 
63 EICO. Electronic Instrument Co 89 
68 E & L Instruments Inc. 92 

EMC, Electronics Measurement Corp. 92 

30 Fluke .. . . 88 
7R Fordham Radio Supply Co. 73 

29 GC Electronics 83 
Bill Godfa>ut Electronics 90 

76 Grantham School of Electronics 69 
2 GTE Sylvania Electronic Components IA -D 

100 Heath Co. 84 -87 

28 Indiana Home Study Institute 83 
73 International Components Corp. 94 

17 International Crystal Mfg. Co 39 

22 Jensen Tool & Alloy 80 
II Jerrold Electronics 17 

23 Judson Research & Mfg. Co. 81 

82 Leader 79 
66 Lectrotech. Inc 91 

4 Mallory Distributor Products Co. 5 

3 McGraw -Hill Book Co. IE 
15 M ITS. Micro- Instrumentation Telemetry 

Systems, Inc. 27 

81 National Camera Co. 79 
National Technical Schools 18 -21 
NRI Training 8 -11 

65 Pace, Division of Pathcom. Inc. 90 
61 PAIA Electronics 88 
I PTS Electronics. Inc Cover-II 

72 Quietrole Co. 94 

RCA Electonic Components 
Picture Tubes 50 

Test Equipment 
77 Semiconductors 70 -72 
86 Rye Industries 88 

2h Schober Organ 82 
64 Southwest Technical Products 90 
79 Sprague Products Corp. 73 

Sylvania Technical Schools 
Home Study Division 28 -31 

20 Tab Books 63 
Technics By Panasonic Cover Ill 

6 Tektronix. Inc 13 

87 Telematic 89 
27 Tri -Star Corp 8, 
5 Tuner Service Corp. 7 
71 TV Tech Specials 94 
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Opto Electronics Sal 
72 -MV1, amber, visible jumbo epoxy In upright $1.00 
LJ 1 -MV2, TO -18, dome, green, visible 1.00 

1 -MV2, green small dome. green diff. lite 1.00 
1 -MV2, clear small plastic dome, green diff. lite 1.00 

[1 1 -MV3, micro-mini 'pin heed' dome. TO -18, green lite 1.00 
6 -MV3, visible, ux pin pak ", red, mini dome lens 1.00 

Li 1 -MV4, stud, high power. red, 2 -watts 3.95 
1 -MV4H, stud, high power, hi -dome, red, 2 -watts 3.9S 
6- MVIOB, visible, red, clear dome lens TO -38 1.00 

I l 6- MV1OC, visible. red, difnsed, dome lens. TO -18 1.00 
LI 6 -MVSO, axial leads, micro -mini dome, clear, red. T0 -18 1.00 
L 1 -MV52, micro-mini, axial t green lens, green lite 1.00 
r11 -MV53, micro-mini, micro-mini, axial yellow lens, yellow lite 1.00 
I6 -MVS4, micro -mini, axial leads, red lens, red lite 1.00 

LI6 -MV55, micro -mini, axial leads, red lens, red lite 1.00. -, 
El , 6- MV5012, red all dome Iens, red lite, TO -18 1.00 1 

[-16- MV5013, am. dome, 2 hi red dome, soft red diff. lite, TO -18 1.00 o 6- MV5020, jumbo clear dome, visible, d, TO -18 1.00 
U1- MV5040, 4 -LED red array, with 5 -lead pak 1.49 

6- MV5054, red jumbo dome lens, TO -18 red lite, upright 1.00 
i 6- MV508O, TO -18, micro -mini red dome, red lite 1.00 

6.MV5080, TO -18. micro-mini flat clear lens, red lite 1.00 
J 1- MV5094, red bi- polar, solid state lamp V to 110- 115VAC -DC 1.98 
LI 2- MV5222. green jumbo dome, green lite, Panel snap -in 1.00 

2- MV5282, micro -mini, green lens TO -18, green lite 1.00 
LI 2- MV5322, yellow jumbo dome, yellow lite. panel snap -in 1.49 
I) 1- MV5491, jumbo, Tri -State, RED. GREEN. OFF. special 1.98 
I.I 2 -MT2, phono translator, light sensor. TO -1S 1.00 

60 -WATT STEREO INFLATION - 
FIGHTING 

AM- FM- MULTIPLEX Only 
HIGH FIDELITY 
AMPLIFIER 

Wall "Slim- Line" Type! 
Tape, Record Player, PA 
a Musical Instruments! 

The most amazing audio offer for the hi- fi -e,,. l'A n 
and o ideal unit for the family den, or any room in tthue 

house, office, etc. Comes complete with hookul (s- 
cutnli(nn, and knobs. 5 separate controls: LOUDNESS. 
BALANCE, a TREBLE, BASS. circuits switch for PHON11 
TUNER, TAPE. MIKE, AUX. ):I itches for SCRATCH 
FILTER. RUMBLE FILTER, and POWER "ON -OFF" with 
built -in lit e. 4- output transistors, each 30 watts. Sepa- 
rate accessory mounting panel for 4 speaker attach. 
ment, urmiker and musical instrument jack, tape, tuner. 
and power jacks, fi-ft. cord set for 115VAC, 60 cycles 
Measures only 13 7 x '3 ". Wt. 3 Ihs. With attrarti, 
multi -color escutcheon. Made by leading CS maker of 
quality amplifiers. 

20- 20,000 Cycles Rasp 4- Channel Spkr. Systems! 

(All "LED" TYPES) 
Each Special 

$3.75 3 for $9. 
1.49 3 for $3. 
2.50 3 for $6. 

Type 
MAN -1 
MAN -3 
MAN -4 

Char. 
.27 
.12 
.19 

REFLECTIVE BAR TYPES 
3 for $6. 
3 for $6. 
3 for $5. 
3 fer $13. 
3 for $10. 

7070 
704* 
SLA1** 
SLA-3* 
SLA11 

.33 
.33 
.33 
.70 
.33t 

2.50 
2.50 
2.10 
4.95 
3.50 

"THE PRO" - HI -Q DYNAMIC 

PENCIL MIKE O °y $6.95 
Sold elsewhere for over $ 10. All metal , , 

rI with stand, fi -ft. cord, and standard mike plug lee. 

General Electric. NO IMPORT! Highly Polished will 
chrome trim. Omni- directial, 20,000 ohm imp., fill 
IOOKhx freq rep. Crisp, ultra-sensitive, high quali r. 
hi- fidelity. Ideal for PA, CB, and all IIAM wptipmrui 

Ns. May Sc hand -held too! Mike 5" long 1" dia., with leper. 
ueu.- d", metal stand. 2t_ x 2t/ a 2". Io,:.I 

`\ ,: for i ie re° AM0. wt. 1 -Ib. 

MAN 
4 

"By Litronix. 'By OPCoa, equal to 
MAN -1 or MAN -4 specs. Color - REI). 

f Green. 

GIANT SALE ON 3 -DIGIT READOUTS 

50 3 for 86 
Made by National, their Type NSN -33. With red lens 

$2. filter. Properly multiplexed. Three digits of 

MAN -3, Driver 557448, 10 mils. Case only 9 /16 x 

3/S x 1 /IIVL 12- pins. For pc boards, or fits into stan- 

dard IC socket. For calculators, DCMS, DV M. Clock- 
and 1000's of indicating devices. Price is lowest 
have seen! 100'i perfect. Buy all good digits, not 

.lento as the Hewlett Packard's advertised Sy otter,. 

READOUTS BY THE DIGIT! 
»I » : = :j LOWEST PRICE ANYWHERE! Per Digit 

880 800 ANY 3 DIGITS -TAKE 10% $1 I pp'; good 

..y!,. Poly Paks buy complete National inventory of I -digit 

Ñ 8 : 3 all missing NSS -33. Some the $2.50 unit except of 1 -digit 
out. Properly multiplexed. o that you may e 2 of the 

086 008 units. Line -up, a you wish and get the ,desired comhi- 
nation. Zero means that digit is ,missing. Nm ing. oerai 8 : t meaning ' I WI good unit. LOEST PHI(' ES AN)'. 

rn 
WHERE. 
igit. WILImagine Y MOIRE! Order 

per 
y digit tand,sane $55$e1 

808 L l 080 digit. 

MORE DIGITS FOR LESSI 
THREE 
(9- digits) LITRONIX DL -33B 
FOR $8. 3 -DIGIT LED READOUTS 

14 -pin s' 'ion of the NSN -:I:3. or the DL -:3:3 except has 

BLISDOR lenses like the Hewlett Packard version, except 

these are 1/10'5 and NO DIGITS MISSING! and LOWER 

IN PRICE! Properly Mux'd, same specs no MAN -3 bud 

magnified ,,NT 1 I driver. With spec. .sheet+. Fits intro 

WHY BUY MULTIDIGIT REJECTS! 

9 DIGI -METER 
READOUT 

FOR PANEL 
INDICATION 

[_I $14.95 
Buy 3 take 10% 

KRONOS WITH "TIME BASE "* Cabinet ,. -- 
6"x5' r 6 

CHOOSE 
YOUR READOUT 

TYPa LED 

AN -4 
Nixie* 

6-diR;its 

NR -101 MAN- 
C, ra c. Sale 

U NR 303 MAN-4 
3 .12 $47. 

NR 104 47. 
KR 105 7p as 47. 

47. 
47. 
47. NR 308 Sartre as SLA -13 but GREEN add $12. Scientific Devices introduces the new any LEI) Kroft,. Now two clocks in one! LED" Man-1, n-3, and Man-4, and the newt reflective For 12VDC 110VAC! bar types with The larger digits, at only one price, Now adaptable to boats, $47. This ¡ a Scientific Device first! We even has planes a cars too! the GREEN LED readouts at a slightly extra cost. We One price for any LED! have more for $19.96 -e have available as n The only clock of its l ) extra option to Naval Observatory your lock, or kind in USA today! outdoor (activity ThtsrseTIMEuBACE ̂ ..For indoor and 12 or 34 -hr clock on the market today with the help of one fhthe 

simplest 
time base manufacturers for the famous digital wrist watches. Therefore, current drain is negligible, not like other cumbersome types. It's easy to construct, easy to lip into the Kronor of your choice and connect with Y instructions. Its overall design i simple and e to construct. The kit complete with famous black- and-white TEN -TEC cabinet, plus all accessories with booklets. Features include 3 setting controls, 1 -hour Not for KR -104 r second, 1- minute per second, and hold button. R100eseries is a Scientific Device exclusive! 

19 

KR-106 704f .33 KR-307 

Ase 
Clock 7. tex. time base 

With TIME RASE $64.95 
1 

1 "A AN" LED readouts are "all LEDs" but t Litronix 707 and Opcoa SLA -1. like he MAN -1, are of the reflective b segment technique, the 704 is the reflective bar version of the MAN -4. 'The Nixie tube is a 7- segment device as others. 

CRYSTAL TIME BASE 
FOR ANY KRONOS 

$19.95 
Includes precision crystal, 
cime -hase IC. pc board & , rssones with info. 

SPECTROL 
CERMET 

"MICRO" POTS 

Imagine, nine se Hment 
MAN Co mounted in red 
molded plastic 21/2" x 1" e 
'/2" meter like case. Prop - 
rly multiplexed. For PC use. 

Unique panel -like construc- 
tion lends itself to 1000's 
of DIGI -METER applications 
for hand-held, panel and 
table instruments. Inatruc. 
tuons. 

LED MITT DIGIT "DCM'S" r:é i :áOla: l 
Scientific Devices "Digital Counting Modules" outper- 
form a y other DCM on the market today. More tea - t turea than ever before! Not gaseous, not incandescents, 
not nixie but the modern LED. Choose from such famous 
manufacturers as Monsanto's MAN -1, MAN -4, Litronics 
707 and 704, Opcoa's SLA -1 (the last 4 having charac- 
ter heights of 0.33 at no xtra charge). Each kit in- 
cludes 

Maker cludes 3x2" p.c board with fingers for FREE edge 

.27 h. Maker onnector side- mounting 
with 

socket, LED readout of 
.I7 h. M )u r choice, tors, 3 IC's, and Molex connectors 
.33 h. Llhonlu (this ELIMINATES SOLDERING YOUR IC's). apd 
,33 h. Litronics booklet. INCLUDES P.C. EDGE CONNECTOR - FREE! 

MAN -1 
MAN-4 
707 704* 
SLA -1 .33 h. Oncoa Pin -for -pin MAN -1,'" Pin -for -pin MAN -4, elec. char. same 

Your Choice 

Any 2 
for $1 

Ohms 
10 
20 
50 

100 
200 
500 

1K 
2K 

10K 
20K 
50K 

100K 
200K 
500K 
1 Meg 

Model No. 53.2 -1 
5/16" cube. single -turn. 
screw- adjust. front. 1/2 
watt 20 %. 

Model No. 41 -2 -1 - 
.3 x .160" rectan- 

gular, 15 -turn, wedge - 
shaped pins, for easy Pe 
w ork. watt 20°T. 
screwdriver side. 

Model No. 53 -1.1 - 
343 dia. x 5/16" high. 

Single -turn, 3- leads, 
screwdriver top. Is watt. 
TO-5 transistor size, fits 
transistor sockets. 

MUX'D DIGITAL CLOCK PC BOARD 

1 MAN -1 Litronics 707 (MAN -1 *) 
i I MAN -3 Litronics 704 (MAN -4 1 

-' MAN -4 Opeoa SLA -1 (MAN -1 *1 
6- MAN -34' for above board. 55.50. 

Eler char. same ale MAN -1 or 4. 

Each board properly multi- 
plexed for fi digits, to hold 
MAN -1's, MAN -3's, MAN - 
4's. Li tennica 707 (MAN- 
U and 704 (MAN -4), and 
Opcoa's SLA -1 (MAN -1). 
Board 8'é" long with aper 
sheets, 

MM5311 6-digit 28-Pin 5 8.88 
MM5312 4-digit 24-Pin 8.88 
MM5313 6-digit 28-Pln 8.88 
MM5314 6-dIgit 24-PIn 8.88 
MM5316 4-digit 40-Pin, Alarm 13.50 

CLOCK CHIPS 
ON A "DIP" 

ANY CHIP $8.88 

CALCULATOR CHIPS ON A "DIP" Similar to Mostek 5001. Outperforms Texas S dogrt 
MS1802. A 40 -pin DIP. Adds, multiplies. rod divides Use with 'segment readouts. Nixíes, and LED's. 

. 

CT5OO1 12- digits 40 -Pin C75002 -9 Volt version of 6001 - CT5005 12- a,mitts 28 -Pin with 3- function memory. 

56.50 3 for $18. 8.50 3 for $24. 
9.95 3 for $27. 

POCKET CALCULATOR KEYBOARD 
For hand-held units, prop- Only erly multiplexed for chip CT -5001, 2, 12 or Mostek $6.95 5010 -12. 18 feather -touch keys, by FLEX -KEY, 3 for $18. 

OAK FEATHER -TOUCH 
- ís.3 for 51 39¢ ** Far RTTY SWITCHES Printed Circuits Mfd, by OAK (Ham's note, ßeD 9e Far 

)F aw 
Panel RUTTY, too) 

used in 
systems. j. D CEL 

Calculator, SPST. Normal., D 3* eLt 
Op;n, c4V t a 

O 

Characters and contacts. O -1 
silt changed 

and siee 
D 

5e -- -1 twelve top. Printed high. =f white characters. 

s 

white tao. black numbers. 7* X 1 

CALCULATOR Each switch made by Oak 
KEYBOARD 

W 
#415, SPST nnrmally open. 24V 1 amp contact*. Kit in- SWITCH KITS 
2lu 
chides 0 -to -9 (10 switches 

Kit of 17 for white with black numerals) $6.95 decimal, white with black 

10 -ppc. 
kit. dot, and CE, CL and 4 

tro. 
0-tea enly Z, 95 functions blue 'th white ae a characters. 

4- FUNCTION MEMORY "CALCULATOR KIT" 

1- MM53111. DIGITAL ALARM CLOCK FACTORY FALLOUT - $1,49 EA 

59.95 
Pocket type, the lowest 
price 4- function 

,e 
ory 

with all arithmetic.Com- 
plete with all parts, instruc- 
tion booklet. 

Terms: add postage Rated: net 30 
Phone Orders: Wakefield, Mass. (617) 246 -3829 
Retail: 16 -18 Del Carmine St., Wakefield, Mass. 
(off Water Street) C.O.D.'S MAY BE PHONED 

15C CATALOG on Fiber Optics, 'ICs', Semi's, Parts 

POLY PAKS 
P.O. BOX 942R. LYNNFIELD.MASS. 01940 

Put Your Trus In Poly Pak's Money -Back GUARANTEE! 

Circle 93 on reader service curt/ 
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BUSINESS OPPORTUNITIES 
START small, highly profitable electronic pro- 
duction In your basement. Investment, knowl- 
edge unnecessary. Postcard brings facts. 
BARTA -AE, Box 248, Walnut Creek, Calif. 94597 
BUILD your own speaker systems. Lowest 
wholesale prices on famous brands. Write for 
176 page catalog. McGEE RADIO COMPANY, 
1901 McGee Street, Kansas City, Mo. 64108 

CONVERT TV TO 
NEW 6 FT. WIDE SCREEN! 

Easy Do -It- Yourself Kit 
Project a giant 5'a6' picture onto wall or screen 
B &W /Color. Kit contains detailed plans, Inst., and 

Precision Lens System. Only $12.95 ppd., 
or write for Free illustrated details. 

The Macrocoma Co., Dept. FE 
Washington Crossing, PA 18977 

DIG ITAL: T HEORY,DESIGN 
CONSTRUCTION 

LOGIC 
NEWSLETTER 

SAMPLE COPY $ 1.00 
LOGIC NEWSLETTER 
POB 252 
WALDWICK,N.J. 07463 

BUILD A 'SPACE -ACE" TV CAMERA Il 
ONLY KNOWN SOLID-STATE CAMERA IN KIT FORM' 
Also available factory assembled 6 Ideal for 
experimenters, industry, tducollon, tic. o Nigh 

lab l ,,,d field meatngback6 Fully Guaranted 
years 1 

Completely self <mtalMd 6 Connects to any TV 
W Mout modification Easy-todallow 

mono?! o Model XTIA Series D com- 
yle,e A ,,d,co, $149.40 PP anywhere USA fl 
Canada tissa vidicon tube $116.95,,). Many other 
kits, oars and plans also available. 

PHONE or WRITE for CATALOG...DIM 402- 987.3771 - 
aoa 453 -RE ATV Research DAKOTA CITY, NEBR. 68731 

This 
Publication 

is Available in 
MICROFORM 
w® from 

ITIV .(7---VIP 

r 

: :e-' / i i __°_' 
íi4',I' .. 

yí_ f11 1-H"1 
, O 

Xerox 
University 
Microfilms 
300 North Zeeb Road 

Ann Arbor, Michigan 48106 

Xerox University Microfilms 
35 Mobile Drive 

Toronto, Ontario, 
Canada M4A 1H6 

University Microfilms Limited 
St. John's Road, 

Tyler's Green, Penn, 
Buckinghamshire, England 

PLEASE WRITE FOR 
COMPLETE INFORMATION 

GREGORY ELECTRONICS 
Reconditioned & Used 

FM 2 -WAY RADIO SAVINGS 
Send for New Catalog 

Partial Listing from our 
new '74 catalog ... 

General Electric 
Telephone 
Control Heads, 
with handsets, 
less brackets, 
as is, 
$48.00 

General Electric - New! 152 -174 MHz, 
4 freq. transmit 
and receive deck 
for simultaneous 
duplex mobile 
telephone service 
$25.00 

General Electric 
Mastr M.T.S. 

Telephone 
selector board 

$78.00 

m: GREGORY ELECTRONICS CORP. 
251 Rt. 46, Saddle Brock, N. J. 07662 

Phone: (201) 489 -9000 

100 

Unless 
you 
want 
"yes' 
men, 
don't 
say 
"no" 
to the 
college 
of your 
choice. 

(continued from page 98) 

69 Vero Electronics 92 
Vintage Radio 68 

25 Wahl Clipper Corp 82 
14 Weller- Xcelite Electronics Division .......224, 25 
8 Winegard Co. 15 

MARKET CENTER 

ATV Research Corp. 100 
90 Babylon Electronics 95 

Baria 98 
Command Productions 100 
Cornell Electronics 100 

92 Delta Electronics 96 
91 Digi -Key 96 

Gregory Electronics .......................100 
94 International Electronics Unlimited 101 

Lakeside Industries 100 
Lesco Electronics 98 
Logic Newsletter 100 
Macrocoma 100 

89 Meshna Electronics, John Jr. 95 
93 Polypaks 97,99 

Photolume Corp. 100 
Solid State Sales 98 

till it 
The 

helps. 
American 

Cross. 

The Good 
Neighbor. 

DO YOU OWN A LOW COST SCOPE? 

IMPROVE IT! 

$20.00 
PREPAID 

U.S.A E. CANADA 

PROFESSIONAL RESULTS. 
BUILD AND ADD AN "EASY TO 

USE VISTA KIT ". 
ALL SOLID- STATE, USING 
THE LATEST OP -AMP IC'S. PARTS, CONTROLS, ALL 
SEMI -CONDUCTORS, CIRCUIT BOARD AND INSTRUC- 
TIONS INCLUDED. 
VISTA TRIGGER SWEEP GENERATOR 

PROTOLUME CORPORATION 
BOX 139 NEW YORK N Y 10016 

WRITE FOR 
FREE CATALOG 

PARTS! 
1,..4t$' Send For gtrf, 

CORNELL'S 
New Color 

Catalog 
Pts. New Items 

ORDER FREE 
IF NOT SHIPPED 

IN 24 HOURS' 

4215 E UNIVERSITY AVE. SAN DIEGO, CALIF. 92105 

REBUILD YOUR OWN 
PICTURE TUBES? 

With Lakeside Industries precision 
equipment. you can rebuild any 
picture tube) 
For complete details, send name, 
address, zip code to: 
LAKESIDE INDUSTRIES 
3520 W. Fullerton Ave. 
Chicago. III. 60647 
l'hune: 312- 342 -3399 

Gire to the college 
of your choice. 

Now. 

PASS FCC 61 OMS' Memor,re, study- -Tests. 
Answers" for FCC 1st and 2nd class Radiotelephone 
licenses. Newly revised multiple-choice questions and 
diagrams Cover all areas tested in FCC exams plus 
"Self -Study Ability Test $9 n,.. ir 
Moneyback guarantee 

COMMAND PRODUCTIONS P.O. BOX 26348 - E 

RADIO ENGINEERING DIVISION SAN FRANCISCO. CALIF. 94126 



 I 
4000 Series - RCA Equivalent 

CD4001 
C04002 
C04009 
CD4010 
C04011 
Specify 

S .65 CÚ4012 f .65 
.65 CD4013 1.50 

1.00 CD4016 1.50 
.65 CD4017 2.95 
.65 CD4019 1.35 

Specs required with order 

CD4022 52.75 
CD4023 .65 
CD4025 .65 
CD4027 1.35 
C04030 .65 
CD4035 2.85 

MEMORIES 

i 1101 
1103 
5260 

7489 
8223 

256 bit RAM MOS (2501) 
1024 bit RAM MOS 
1024 bit RAM 16 pin 
Low power consumption 
64 bit RAM TTI 
Programmable ROM 

$2.50e.. 
750 ea. 

6.95 e.. 
3.25 .a. 
6.50 e.. 

7 

INTERNATIONAL ELECTRONICS UNLIMITED 
DIGITAL INTEGRATED CIRCUITS 

7400 $ .25 7447 $1.45 74123 $1.15 
7401 .25 7448 1.50 74125 69 
7402 25 7450 .29 74126 95 
7403 .25 7451 .32 74141 1.25 
7404 .29 7453 .32 74145 I 25 
7405 .27 7454 45 74150 1.25 
7406 .55 7455 .32 74151 1.05 
7407 .53 7460 .30 74153 1.45 
7408 .29 7461 30 74154 1.75 
7409 .29 7464 .45 74155 1.35 
7410 .25 7465 .45 74156 1.50 
7411 .35 7470 .50 74157 1.50 
7413 .95 7472 .45 71161 1.65 
7415 .50 7473 .55 74163 1.80 
7416 .50 7474 .55 74164 2.95 
7417 .50 7475 .95 74165 2.95 
7420 .25 7476 .55 74166 1.95 
7421 .32 7478 .89 74173 1.95 
7422 .32 7483 1.25 74175 1.95 
7423 .37 7485 1.20 74176 .95 
7425 .39 7486 .55 74177 .95 
7426 .35 7489 3.25 74180 1.15 
7427 .39 7490 1.25 74181 4.25 
7430 .25 7491 1.40 74182 1.10 
7432 .30 7492 1.05 74190 1.65 
7437 .50 7493 1.05 74192 1.65 
7438 .55 7494 1.10 74193 1.65 
7440 .25 7495 1.05 74194 1.65 
7441 1.25 7496 1.05 74195 1.15 
7442 1.15 74100 1.65 74196 1.35 
7443 1.25 74105 .55 74197 1.15 
7444 1.30 74107 .55 74198 2.50 
7445 1.25 74121 .65 74199 2.50 
7446 1.45 74122 .55 

Lew P.w« m 
74100 f .40 74151 f .40 74190 51.75 
74102 .40 74155 .60 74191 1.50 
74103 .40 74171 .60 74193 1.75 
74104 .40 74172 .60 74195 1.75 
74106 .40 74173 .80 741164 2.95 
74110 .40 74174 .80 741165 2.95 
74120 .40 74178 .80 85152 2.95 
74130 .40 74185 1.25 86175 2.95 
74142 1.75 74186 .95 

High spesi m 
74H00 $ .40 74H21 5 .47 741460 $ .45 
74H01 .40 74M22 .47 74E161 .45 
74H02 .40 74H30 .40 741462 .45 
74H04 .45 74140 .40 74H72 .60 
74H08 .45 74H50 .45 741474 .70 
74H10 .40 74H53 .47 74H76 .70 
74H2O .40 74H55 .47 

8000 Seeies m 
8504 5 .45 8200 $2.95 8554 $2.95 
8060 .30 8210 3.95 8750 2.95 
8091 .69 8214 1.95 8600 1.15 

8092 .69 8219 1.95 8810 .95 

8093 .69 8220 1.95 8812 1.25 
8094 .69 8280 .95 8830 .69 
8121 1.05 8288 1.75 8831 2.95 
8122 1.05 8520 1.45 8832 2.95 
8123 1.75 8551 1.95 8836 .69 
8130 2.50 8552 2.95 8830 1.50 
8182 1.75 

Please specify which dat sheets are required with 
order. Add $ .50 per data sheet for items priced 
less than $1.00 ea. All of above we Dubin -line 
packages. 

CMOS 
'74C00 f .85 74(76 $1.70 74C163 s3.25 

74(02 .85 74(107 1.50 74C164 3.50 
74(04 .95 74C151 2.90 74C173 2.90 
74C10 .85 74C154 3.50 74C192 3.25 
74C20 .85 74C157 2.25 74C193 3.25 
74(42 2.1$ 74(160 3.30 74C195 3.00 
74(73 1.70 74(161 3.25 80097 1.50 
74C74 1.50 74(162 3.25 
Specify Specs required with order 

MAY SPECIALS 

DIGITAL DIP 
7434 He. i vertor 
7445 BCD to decimal dec /dry 
7453 E.p. AND -OR- INVERT gab 

UNGAR 
709 Operational amplifier DIP 
741 Comp Op amp mini.DIP 

5 .25.. 
.99 ea. 
.25 .a. 

.39 e.. 

.29 ea. 

9631 Retriggerable one shot DIP .75 ea. 
9602 Dud rerrig -Newt wonost.multivibrator DIP .95 ea. 
9312 Sin multiplexer DIP .95 ea. 

1101 256-bit static RAM DIP 2.00 e4. 

CALCULATOR CHIPS 

5001 ISI 140 pin) Add, subtract, multiply & 
divide 12 digit 
Data supplied with chip 66.95 sa. 
Data only Refundable w /purchase 1.00 ea. 

5002 151 Similar to 5001 except designed for 
battery power 
Data supplied with chip $8.95 ea. 
Data only - Refundable w /purchase 1.00 ea. 

5005 LSI (28 pin) Full four function memory. 
12 digit display and c.k. 7 segment multi- 
plexed output 
Dots supplied with chip 510.95 
Data only - Refundable w /purchase 1.00 ea. 

DIGITAL- CLOCK CHIPS I 
MM 5311 128 pin) Any readout 6 digit 

BCD with spec. sheet $11.95... 
MM 5312 124 pin) Any readout 4 digit 

1 ppa 'LCD with spec. sheet 8.95 ea. 
MM 5313 128 pin) Any readout 6 digit 

1 pp BCD with spec.sh.et 10.95... 
MM 5314 124 pin) LED- inc.nd.sc.nt 

readout 6 digit with spec. shut 10.95... 
MM 5316 (40 pin) Normal alarm, snooty 

alarm, sleep timer 12 or 24 hr. 
operation with spec. sheet 15.95 e.. 

LED 
MV108 Visible red SUPER SPECIAL f .25 ea. 
MV50 type red emitting .25 ea. 5/51.00 
MV5020 eV. large red ........ ............. ......35 ea. 3/51.00 
ME 4 Infra red TO18 .69 ea. 
MAN I The original 3.95 ea. 
MAN 3 type 1.95 ea. 3 or more 1.49 ea. 
MAN 4 type 2.75 ea. 3 or more 2.5f/ea. 
D4ta4ite 707 (MAN 1 repl) 3.25 ea. 

OPTO ISOLATORS 
MCA 2 -30 Derlingtr - 5 .95 ea. 
MCD 2 Diodes 1.95 ea. 
MCT 2 Transistor 1.45 ea. 

UNTESTED IC's 

MOS Shift Registers 2500 Series 
2502 2506 2509 2510 2511 2518 2519 2521 2522 
Untested seconds 4/1.00 
Grab 849 Specials 
15 Assorted 111'. (dips) $1.00 /bop 
25 Assorted OTL'. (dips) 51.00 /beg 

3001 LSI CALCULATOR CHIP 
40 pm . Add, subtract, multiply, 
divide - 12 digit 
with 12 MAN3M LED 

and data $17.95 

TRANSISTOR 08Á1 BAO 
PNP 6 NPN TO -18 Epoxy 
Guaranteed 50% usable 20 for $1.00 

LINEAR INTEGRATED CIRCUITS 

300 Pot V Reg (super 773) 
301 He performance AMPI 
302 Voltage follower 
304 Negative Voltage Regulator 
305 Positive Voltage Regulator 
307 Op AMP (super 741) 
308 Micro Power Op Amp 
3096 5 V Regulator 
309k 5 V IA Regulator 
310 Voltage Follower Op Amp 
311 He per?. Voltage Comparator 
319 Hi Speed Dual Comparator 
320 .5.2 V Negative Regulator 
320 .12 V Negative Regulator 
320 -15 V Negative Regulator 
324 Quad Op Amp 
339 Quad Comparator 
3401 Posltiv. Voltage Regulator 

(6V. 8V, 15V or 24V) 
370 AGC'Squelch AMPL 
372 AFIF 5roo detector 
373 AM'FM /558 Strip 
376 Poe Vol, Regulator 
377 2W Stereo amp 
380 2 Watt Audio Regulator 
380-8 .6W Audio amp 
382 Low Noise Dual Pre -Atop 
550 Precision Vol.,. Regulator 
703 RF.If Amp 
709 Operational AMPL 
711 Dual DifferentiI Comparator 
723 Voltage Regulator 
739 Dual Hi Pert. Op AMP 
741 Comp. Op AMP 
747 Dual 741 Op AMP 
748 Erect Adl 741 
1303 Stereo Pr.Awp 
1304 FM Multiple Stereo Demo.. 
1307 FM Multiple. Stereo Demod. 
1456 Dual Comp. Op- Amp. 
2111 Dual IM211 Volt Comp 
30u5 TVFM Sound System 
3075 FM Det - LMIR and Audio 

Pre -Amp 
3900 Quad Amplifier 
3905 Precision Timer 
7524 Core Memory Sense AMPL 
7525 Core Memory Sense AMPI 
7534 Core m morysensr wp 
7535 Core memory sense amp 
9601 Retrigge able One Shot 
75451 Dual Peripheral Dover 
75452 Dual Peripheral Driver 
75453 1351) Dual Peripheral Driver 
75491 Quad seep driver for 

LED readout 
75492 Hen digit driver 

TO 5 

MINI -DIP 
TO -5 
70.5 
10.5 
MINI -DIP 
MINI.DIP 
TO .5 
TO3 
70.5 
MINI DIP 
DIP 
TO -3 
TO 3 

103 
DIP 
DIP 

10.220 
105 or DIP 
DIP 
DIP 
MINI.DIP 
DIP 
DIP 
MINI.DIP 
DIP 
DIP 
MINI.DIP 
to .s or DIP 
DIP 
DIP 
DIP 
MINI.DIP 
TO S or DIP 
MINI. DIP 
DIP 
DIP 
DIP 
MINI. DIP 
DIP 
DIP 

DIP 
DIP 
MINI DIP 
DIP 
DIP 
DIP 
DIP 
DIP 
MINI DIP 
MINI DIP 
MINI DIP 

DIP 
DIP 

$ 95es 
4a 

95 e 
I 2S. 
125 e 
4S 

I 25 e 
I25e 
195 e 
ICS e. 
125 ea 
I65e. 
I 95 e. 
195.. 
195 e. 

$225ea 
250e. 

2 25 e. 
1 29 ea 

85 ea 
360ea 
65e 

275sta 
1 75 e. 
I75e. 
2.25 ea 

95 R. 
59 ea 
39 ea 
39 ea 
75 ea 

1.25 e. 
45 e 
95 ea 
45 o 
95 e 

1 50 e 
95a 
75ea 

795ea 
75 of 

85 e. 
75 e. 
75 t 

195 e 
95a. 

775ea 
175 e 
95e 
49e 
49 e 
69 e. 

1 60 e 
175 ea 

Please specify which dote sheets a required with order Add 
f SC per data sheet for .tent priced le.. than SI00 oath 

PHASE LOCKED LOOPS 

560 Phase locked loop 
561 Phase locked loop 
562 Phase locked loop 
565 Phase locked loop 
566 Function Generator 
567 Tone Generator 

DIP 
DIP 
DIP 
DIP 
MINI.DIP 
MINI.DIP 

2.95. 
2.95ea. 
2.95 ea. 

295... 
2.95ea. 
2.95ea. 

ON ORDERS OVER $25.00 DEDUCT 10% 

All items are new, unused surplus parts - tested functional. Satisfaction is 

guaranteed. Shipment will be made via first class mail -postage paid -in U.S., 

Canada and Mexico within three days from receipt of order. 
Minimum order -$.5.00. California residents add sales tax. 

INTERNATIONAL ELECTRONICS UNLIMITED 
/. O. Bon 1708, Monterey, Calif. 93940 USA 

Circ'le 94 on reader service card 
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LIVE IN THE WORLD OF TOMORROW...TODAY! 
(And our FREE CATALOG is packed with exciting and 
unusual ecological & physical science items -plus 
4,500 finds for fun, study or profit ... for every mem 
ber of the - - ELECTRONIC `1 

SOUND COLLECTOR 
The Big Ear(R) is a science toy that's 
fun for all, to tune in a whisper at 20 ft., 
normal conversations up to 100 ft., bird 
calls & high freq. sounds at almost 200 ft. 
Nearly twice as far over water! Experiment 
and hobby -ize with it indoors or out - from 
baby sitting to bird watching. Big 18" plastic 
reflector disc pulls sound waves into trans- 
istor unit, then amplifies them. Mike sys- 
tem, stethoscope earphones, tripod (331/2" 
extended). Sets up in secs. 
Stock No. 80,176EH $26.50 Ppd. lift _ NMI : :: 

He -Ne LASERS $99.50 up! 
Top quality Spectra Physics las- 
ers feature TEM00 mode, inter- 
nal mirror plasma tubes 
w /10,000 hr life, self- starting 
cold aluminum cathodes, low 
noise & ripple, guaranteed out- 
put power stability and more for 
demanding lab work. 18 -mo. mfr. 
wty. 115v AC (A) 0.5mW ... 0.88 
Beam Dia., 1 mRad Diverg. 

#79,070EH (2.6x8.5x14.8 ") $99.50 Ppd. 
(B) 1.0mW ... (as above) #79,073EH $125.00 Ppd. 

WWII 
NEW! KIRLIAN PHOTOGRAPHY KIT! 

Experiment in the fascinating new v t. ai field of "Kirlian" electro- 
photography- images obtained 
on film without camera or lens by 
direct recording of electric charge 
transmitted by animate & inan- 
imate objects. Each "aura" differs 
from another -animate aura 
said to change corresponding to 
physical changes. $50 Kit gives 
verything needed except film including portable darkroom, double 

transfòrmer isolated from power source; complete instructions. 
Stock No. 71,938EH $49.95 Ppd. 

VIM 11111111111111 

KNOW YOUR ALPHA 
FROM THETA! 

For greater relaxation, concentration, listen to 
your Alpha -Theta brainwaves. Ultra -sensitive 
electrode headband slips on /off in seconds - 

eliminates need for messy creams, etc. Atch'd 
to amplifier, filters brainwaves, signals beep 
for ea. Alpha or Theta wave passed. Monitor- 

ing button simulates Alpha sound audio & 
.,visual (L.E.D.) feedback. Reliable, easy - 

to -use unit -comparable to costlier mod- 
els Completely safe. Comprehen. instr. bklt. 
No. 1835EH (8x3x4"; 24 oz.) $128.00 Ppd. 
LOW COST "Starter" UNIT 

Stock No. 71, 809E11 $49.95 Ppd! 

111111111 

HOW TO BEAT THE ENERGY CRISIS 
Shop Solar Headquarters 
USA -that's us! Our "Solar House 
Plans" book gives det. on bldg 5 
homes; hi- output Silicon Solar Cell 
can power a boat, toy car; Conver- 
sion Kit shows how sun's energy 
becomes electricity to run small 
motors, etc. Solar Cooker cooks 
great; Furance Kit goes to 20001 

(C) 4.0mW ... 0.8 Beam Dia, 1.1 mRad Diverg. 
#79 (3 x1 $465.00 Ppd. 

awn MOW Mill 
IWO SUPER 6" 

116 
SPACE CONQUEROR 11114111 

Superb Astronomical Reflector -Up to d 576X. Capable of revealing faint stars of 
c nearly 13th magnitude, split double 

i. stars separated by less than 1 sec. of arc. 
Features aluminized & overcoated 6" fl8 

ground and polished Pyrex (R) parabolic mirror 
accurate to 1 wave, 48 F.L. 6X achromatic finder 

scope. 4 eyepieces-48X Kellner, 96X, 1/4" 192X Rams- '/2" 
dens, & a Barlow to double or triple power -rack & pinion 
focusing mount. 47 -3/4" aluminum tube. Electric clock 

drive w /manual slow- motion control. Setting circles. Heavy - 
duty equatorial mount. Pedestal base. 

74 Compares to $325 -$375 models 

No. 85,086EH (Shp. Wt. 68 lbs.) ....$259.50 F.O.B. 
' WITHOUT CLOCK DRIVE NO. 85, 187EN $222.50 F.O.B. 

4 -1/4' REFLECTOR (48X to 275X) No. 85, 105EH $115.00 F.O.B. 
1/." REFLECTOR W /CLOCK DRIVE No. 85, 107EH $149.95 F.O.B. 

3" REFLECTOR (60X to 180X) No. 85,O50EN .$36.95 Ppd. 

No. 9440EH (SOLAR HOME PLANS) $10.00 Ppd. 
No. 30,538EH (SILICON CELL) $11.95 Ppd. 
No 60,505EH (CONVERSION KIT) $18.00 Ppd. 
No. 71,653EH (PORT. SOLAR COOKER) $10.75 Ppd. 
No. 70,533EH (SOLAR FURNACE KIT) $4.00 Ppd. r -ems 
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MAIL COUPON FOR 

GIANT FREE 
CATALOG! 

180 PAGES MORE THAN 
4,500 UNUSUAL BARGAINS! 

Completely new '74 Catalog. Packed with huge selec- 
tion of telescopes, microscopes, binoculars, magnets, 
magnifiers, prisms, photo components, ecology and 
Unique Lighting items, parts, kits, accessories - many 
hard -to -get surplus bargains. 100's of charts, Illus- 
trations. For hobbyists, experimenters, schools, in- 
dustry. 
EDMUND SCIENTIFIC CO. 
300 Edscorp Building, Barrington, N. 1. 08007 

Please rush Free Giant Catalog "EN " 

Name 

Address 

City 

State 
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COMPLETE & MAIL WITH CHECK OR M.O. 
EDMUND SCIENTIFIC CO. 
300 Edscorp Building, Barrington, N.J. 08007 

How Many Stock No. Description Price Each Total 

PLEASE SEND 7 GIANT FREE CATALOG " EH" MERCHANDISE TOTAL 

ADD HANDLING CHARGE -$1.00 ON ORDERS 
UNDER $5.00; 50f ON ORDERS OVER $5.00 

YOU MUST BE SATI>FIED 
OR RETURN ANY PUR- 

CHASE IN 30 DAYS 
FOR FULL REFUND 

AIM =NM MEIN, 

I enclose check 
TOTAL 

money order for $ 

NAME 

ADDRESS 

CITY STATE ZIP 

J 
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The Technics SA5400X. 
4- amplifier 4- channel 

and 4- amplifier 2- channel. 
Technics doesn't force you to choose between 
2- channel and 4- channel. We give you both in 
one unit. The SA- 5400X. 

It's a very impressive 4- channel receiver. 
Each of its amplifiers delivers 8 watts RMS 

at BSt, all channels driven.* (4x8w = 32w.) 
And its full discrete capabilities include jacks 
for a CD -4 demodulator. Plus jacks for both 
4- channel and 2- channel tape sources. And two 
tape monitor circuits. 

There are also two matrix decoding circuits 
that can handle all the popular matrix methods. 

The SA- 5400X is a great 2- channel receiver, 
too. Because it has Balanced Transformerless 
(BTL) circuitry. Our special way of strapping 
the front and rear amplifiers in tandem for 
4- amplifier 2- channel. Which more than 
doubles the pcwer per channel in stereo. 
Producing 20 watts RMS per channel at 8S1, 

all channels driven.* (2 x 20w = 40w.) 
The amplifiers all have direct -coupled 

circuitry whicz vastly improves their low - 
frequency performance and power bandwidth. 

And a special phono- equalizer circuit so you 
can use virtually any kind of phono cartridge 
efficiently. 

There's also a very potent FM section that 
boasts sensitivity of 2.0µv (IHF). With a 4 -pole 
MOS FET and IF amplifiers whose ceramic 
filters yield 65dB selectivity. 

We knew you'd have a hard time trying to 
make up your mind about which kind of 
receiver to buy. So we put both 2- channel and 
4- channel in one easy -to- afford unit. 

The SA- 5400X. The concept is simple. The 
execution is precise. The performance is 
outstanding. The name is Technics. 
T.H.D.: less than 0.8 %. Power Bandwidth: 7Hz- 28kHZ, -3dB. 

200 PARK AVE., NEW YORK, N.Y. 10017 
FOR YOUR NEAREST AUTHORIZED 
TECHNICS DEALER, CALL TOLL FREE 
800 447 -4700. IN ILLINOIS, 800 322 -4400. 

Technics 



A Giant ... Steps Forward! 
. e . . e a truly fantastic, BRAND NEW, 

More than two years in development. 
Modular microcircuit construction. 

Masterpiece of miniaturization. 

f't4S TER 

SOlDER M 

NAM V 
The GIANT in a tiny package 

TV Service 

Instrument 

Designed for servicing the ENTIRE signal circuit system of any Color or Black & White 
Television receiver . . . by signal substitution! 

Substitutes the following signal stages: 

VHF Tuner. 

Each video i.f. stage. 

Video detector stage. 

Video amplifier stage. 
(Positive and negative going signals available 
simultaneously) 

4.5 MHz sound i.f. amplifier stage. 

Sound limiter stage. 

Use on the bench or in the home. Equipped with wall plug -in transformer for 120 -vac line, instrument automatically 
changes over to internal battery power when transformer is disconnected. 

Inbuilt monopole antenna allows use without connection of outside antenna in prime signal areas. 

Inbuilt monitor loudspeaker with separate level control. 

Video carrier level meter may be calibrated against Master Gain Control for the area in which the instrument is used, to 

afford true field strength measurements. 

Lightweight ... and measures a mere 6.5 "x 6.5 "x 3.25" exclusive of knobs, handle and antenna. 

Complete with connecting cables and instructions. 

You get all this for $169.95... at your stocking distributor. 
... or write for more details and complete specifications. 

Sound detector stage. 

Audio amplifier stage. 

Provides tests for: 

UHF tuner. 

Antenna system. 

AGC system. 

UME linni ITIL 
5715 N. Western Ave., Chicago, Illinois 60645 Phone: (312) - 561 -6354 

In Canada: Len Finkler Ltd., Ontario 
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