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Even though we're *e world's largest 
tuner repair service, recommended by 
more TV manufacturers than any other 
company, we think small. Really! We 
could put the whole thing under one 
roof. Instead, we have 35 smolt service 
centers across the country, staffed by 
more than 200 professional technicians. 
Why? Service for one thing ... same -day 

service. Bring us a tuner . any tuner .. . 

at 8 a.m. and it's repaired and tested by 
4 p.m. Then there's quality ... original 
parts, and once repaired, it's good as 
new. Oh sure, being the world's largest 
is something we're proud of. But we also 
like the fact that with 35 service 
locations, we can be small enough to 
give every tuner repair job a personal as 
well as a professional touch. 

... ... . Pú ELECTRONIC 
PRECISION TUNER SERVICE 

Cor,sult the white pages of your telephone.directory for the address 
and telepi^one number of the PTS center nearest you. 
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MAIL THIS COUPON TODAY 

r- - - -- -- 
I Enclosed is check for S 

I BankAmericard # or Master Charge # 
. [j Altair 4K Static °Altair 2C Static 

I Include $3 for postage and handling 
I D Please send me the Altair Documentation Notebook. Enclosed is $5 plus $1 for 
I postage and handling. ° Please send free catalog and price sheet. 

NAME 

ADDRESS 

CITY STATE & ZIP 

I MITS/2450 Alamo SE /Albuquerque, NM 87106/505- 262 -1951 

Prices. delivery and specifications subject to change. 

2450 Alamo SE /Albuquerque, NM 87106/505- 262 -1951 
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John Buckner, independent installer says: 

WINEGARD 

C911POROGELP aoQomo,zAj 

"... quality of Winegard products, 
... far surpasses other brands ..." 

"We depend on the Winegard Chromstar 
Antenna for quality color reception." 

"... tremendously pleased with the 
reception the Winegard Chromstar 
antenna gets in our area." 

Get all the facts from your Winegard Distributor. 
Free Spec Charts on all models. 

These statements are from John A. Buckner, 
President of Buckner Co., Lyndon, Kentucky, who 
adds in his letter,* "We have a unique situation 
in the Louisville area, with all television signals 
coming from a ridge west of town, and their power 
output varying greatly. We have two VHF stations 
-Ch. 3 and 11 -and four UHF stations -Ch. 15, 
32, 41, and 68. We must cover a broad range of 
signals, and an even wider variation of power out- 
put levels from these stations. The Winegard 
Chromstar antenna has proved to us and our cus- 
tomers that it does a beautiful job." 
*A copy of Mr. Buckner's letter will he sent to you on request. 

LOOK TO CHROMSTAR FOR QUALITY AND PERFORMANCE 

CH -7080 
VHF -UHF -FM 

_ ì 
c_ í; ..- 

CH -9085 
UHF only 

WINEGARD 
C O M P A N Y 
3000 Kirkwood Burlington Iowa 52601 

TV ANTENNAS MORE PEOPLE LOOK UP TO. 

Circle 3 on reader service card 
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Radio- EIectronics 
THE MAGAZINE FOR NEW IDEAS IN ELECTRONICS 

Electronics publishers since 1908 APRIL 1976 Vol. 47 No. 4 

SPECIAL 
FEATURES 

33 CB Test Gear 
What's available and how to use it 
effectively. by Jack Darr 

50 All About Garage Door Openers 
Photo story shows how to install 
and service these electronic devices. 
by Lee Stral 

BUILD ONE 
OF THESE 

37 Tech and Overspeed Circuits 
A variety of practical circuits you can 
add to your car. by R. M. Marston 

57 Baudot to ASCII Converter 
A practical project for the 
computer hobbyist. by Roger Smith 

60 Serial Interface Add On For TVT -II 
Another add -on board to extend the 
capabilities of your TV Typewriter. 
by Ed Colle 

GENERAL 4 Looking Ahead 
Preview of tomorrow's news today. 
by David Lachenbruch 

18 Komputer Korner 
The anatomy of a microcomputer. 
by Peter Rony, Jon Titus & David Larsen 

ELECTRONICS 

TELEVISION 40 30- Channel MATV Systems 
How they work and how they 
are set up. by Bert Wolf 

63 Service Clinic 
Horizontal oscillators. by Jack Darr 

64 Reader Questions 
R -E's Service Editor solves reader problems. 

HI -Fl 
STEREO 

AUDIO 

43 Speed Audio Test Time 
Follow these tried & tested techniques 
to minimize audio test time. by Len Feldman 

53 R -E Test Fuji FX 60 
A report on a new cassette tape. 
by Len Feldman 

55 R -E Tests Harman -Kardon Citation 16 
Basic power amplifier runs through 
our laboratory. by Len Feldman 

DEPARTMENTS 112 Advertising Index 

12 Advertising Sales Offices 

14 Letters 

96 Market Center 

6 New & Timely 

79 New Literature 

74 New Products 

93 Next Month 

115 Reader Service Card 

ON THE COVER 

A modern CB test bench 
might look like this one, 
fully equipped with the lat- 
est test gear specifically 
designed for speedy ser- 
vicing of CB transceivers. 
Note the B &K model 1049 
CB Servicemaster that 
works in combination with 
existing test gear. See our 
story on CB test gear on 
page 33 

GARAGE DOOR OPENERS can be money 
makers. To see how to install them turn to 
the story on page 50. 

Radio -Electronics, Published monthly by Gems - 
back Publications, Inc., 200 Park Avenue South, 
New York, NY 10003. Phone: 212 -777 -6400. Sec- 
ond -class postage paid at New York, NY and 
additional mailing offices. One -year subscription 
rate: U.S.A , U.S. possessions and Canada, $8.75. 
Pan -American countries, $10.25. Other countries, 
$10.75. Single copies 75c. © 1976 by Gernsback 
Publications, Inc. All rights reserved. Printed in 
U.S.A. 

Subscription Service: Mail all subscription orders, 
changes, correspondence and Postmaster Notices 
of undelivered copies (Form 3579) fo Radio - 
Electronics Subscription Service, Boulder, CO 
80302. 

A stamped self- addressed envelope must ac- 
company all submitted manuscripts and /or art- 
work or photographs if their return is desired 
should they be rejected. We disclaim any re- 
sponsibility for the loss or damage of manuscripts 
and /or artwork or photographs while in our 
possession or otherwise. 

As a service to readers, Radio -Electronics publishes available plans or information relating to newsworthy products, techniques and scientific and 
technological developments. Because of possible variances in the quality and condition of materials and workmanship used by readers, Radio -Electronics 
disclaims any responsibility for the safe and proper functioning of reader -built protects based upon or from plans or information published In this magazine. 
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looking ahead 

Microcam 

Also on the broadcast front, 
helping CBS cover the politi- 
cal conventions this summer 
will be the first electronic 
camera claimed to be smaller 
and lighter than a film camera. 
The culmination of many years 
of increasing miniaturization 
of television cameras for use 
in "electronic newsgather- 
ing," the Microcam was devel- 
oped by Thomson -CSF Lab- 
oratories (formerly CBS Labs) 
under a CBS contract, but will 
be offered to all broadcasters 
later this year. 

The camera is a full -fea- 
tured studio -quality color unit 
using three Plumbicon pickup 
tubes, but weighs only eight 
pounds. An accompanying 
control unit with battery can 
be belt- mounted and adds an- 
other three pounds, for 11/2 

hours' operation. The camera 
can operate on flashlight bat- 
teries in an emergency. Its de- 
velopers claim it is one -half 
the weight and size and re- 
quires one -half the power of 
the nearest competitive elec- 
tronic camera. An added fea- 
ture is its adaptability to 
charge -coupled semiconduc- 
tor pickup devices, when they 
are available, as substitutes 
for tubes -which could further 
reduce the size, weight and 
power requirements. 

More TV games 

There are going to be plenty 
of video game attachments on 
the market this year, accord- 
ing to plans now being made. 
In addition to those mentioned 
last month, these companies 
are also planning to enter the 
TV game field: APF Elec- 
tronics, a leading calculator 
supplier, is expected to field a 
tennis -football -squash - hand- 
ball game this summer, to sell 
at about $80. Dyn Electronics 
plans a Ping Pong and tennis 
wireless game at less than $70 
by about the same time. Gran 
Prix, an importer, hopes to 
have a hockey- tennis -Ping 
Pong attachment in the $50- 

to -$60 range. The toy manu- 
facturers are eyeing the field, 
too. Coleco will soon display 
a game using General Instru- 
ment's six -game chip at $50 
to $70. Mego's, which makes 
Star Trek and other action 
games, will have a $50 chip - 
controlled unit soon. Ideal, 
Mattel, Kenner and Aurora - 
all leading toy makers -are 
looking closely at the field and 
could move in soon. 

Historic plant closed 

When RCA ends receiving 
tube manufacture July 30, it 
will be a sentimental occasion 
tinged with history. Its plant in 
Harrison, NJ, was originally 
built by Thomas A. Edison in 
1882 to produce electric light 
bulbs. General Electric ac- 
quired it in 1892 and con- 
tinued to make bulbs there 
until 1918, when it started out- 
put of radio tubes. The Harri- 
son plant was an important 
source of tubes for RCA Radi- 
ola radios throughout the '20's 
and was sold by G -E in 1930 
to the RCA Radiotron Corn - 
pany, a subsidiary of RCA. 

The plant is being closed 
because of the sharp decline 
in demand for receiving tubes 
in the face of the shift to solid - 
state devices. Industry -wide 
sales of receiving tubes have 
declined from 442,000,000 in 
1966 to about 80,000,000 in 
1975 -the latter figure being 
less than RCA alone sold in 
the heyday of receiving tubes. 
RCA's move leaves G -E and 
Sylvania as the sole U.S. 
manufacturers of receiving 
tubes. RCA will continue to 
market RCA tubes made by 
others. 

Computerized slides 

Today, when you see a still 
picture (such as a station 
identification) on television, 
you're usually looking at a 

35 -mm slide. Later this year, 
you may be seeing the prod- 
uct of a computer. Ampex and 
CBS have developed the first 
practical broadcasting device 

to use digital recording tech- 
niques for video images -the 
Electronic Still Store system, 
or ESS. ESS converts any 
video signal (from film, tape or 
live camera) into digital form 
and stores it on a standard 
magnetic computer disc pack. 

Up to 1500 still frames can 
be stored on a single disc, to 
be selected for readout, in any 
order, from a bulk memory 
with an access time of less 
than 100 milliseconds. The 
system has three modes of 
operation- record, reproduce 
and rearrange. In the latter 
mode, selected stills may be 
arranged in any order for se- 
quential programming. One of 
the most attractive features of 
the system is that the discs 
have virtually unlimited shelf 
storage life, helping to allevi- 
ate the always -acute storage 
problem at TV stations. CBS 
will take delivery of the first 
ESS unit around midyear. 

Videodisc standards 

The home videodisc came 
closer to reality as three major 
developers of optical disc sys- 
tems agreed on standards for 
interchangeability of video 
records. Prime movers in the 
agreement were Philips and 
MCA. Both had agreed to 
merge their similar but differ- 
ent systems. Also participat- 
ing in the standardization 
move but without committing 
themselves on production of 
the optical system was Zenith, 
and the French electronics 
combine Thomson -CSF is ex- 
pected to join in. 

The resulting specifications 
theoretically supply every- 
thing a manufacturer needs to 
know to build an optical video- 
disc player or make a disc. 
Among the specs selected: (1) 
1800 rpm in a counterclock- 
wise direction as viewed from 
the objective lens (underneath 
the discs in the prototypes al- 
ready demonstrated). (2) The 
disc plays from the inside out. 
(3) Two basic disc sizes -12 
and 8 inches. (4) Both rigid 
and flexible discs, the former 
1.1 -mm thick, the latter 
0.2 -mm. (5) Two sound chan- 

nels, at 2.3 and 2.8 MHz on 
the carrier. (6) Direct NTSC 
encoding, frequency -mod- 
ulated. 

The last specification-di - 
rect NTSC encoding -came as 
something of a surprise, as 
previous demonstration opti- 
cal disc systems have used 
separate luminance and 
chrominance signals, en- 
coded in a non -standard man- 
ner. The direct encoding will 
simplify the electronics in the 
player and should result in a 
better picture. 

The interchangeability pact, 
of course, doesn't include the 
RCA capacitance disc system, 
which is basically incompat- 
ible with the optical design, 
despite reports that some sort 
of playable signal has been 
obtained optically from an 
RCA disc. So it still appears 
that two systems will fight it 
out in the marketplace. 

364,000,000 TV sets 

While we're on a statistical 
kick, we can't resist noting 
that by latest count there were 
approximately 364,000,000 
television sets in use in the 
world, and that color sets 
passed the 100,000,000 mark 
during 1975. Of the 146 coun- 
tries with television stations, 
the United States has by far 
the most sets -57,700,000 
color and 63,400,000 mono- 
chrome, for a total of 121,- 
000,000. That's an average of 
1.7 sets per American home. 
In terms of color sets in use, 
Japan (with 19,800,000 sets) 
is second to the U.S.; the 
United Kingdom is third with 
6,820,000, followed by West 
Germany with 4,350,000 and 
Canada with 4,100,000. In 
monochrome, the Soviet 
Union is second with around 
50,000,000 (this includes some 
color sets -no breakdown is 
available). Others in order are 
West Germany (13,250,000), 
Italy (12,450,000), France (12,- 
000,000) and the United King- 
dom (10,900,000). 

by DAVID LACHENBRUCH 
CONTRIBUTING EDITOR 
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Find 

With the new, updated Mallory PTC Semi- 
conductor Product Guide. 
Instead of looking all over for replacement 
semiconductors, just open the guide. 
There's new indexing and cataloging for 
fast, easy access to the electrical and physi- 
cal parameters of each PTC product. Plus, 
a listing of thousands of semiconductors, 
each cross -referenced to Mallory PTCs. 

MALLORY 

It's the authoritative source -book and cross - 
reference for transistors, zener diodes, diodes, 
high -voltage rectifiers, color crystals, inte- 
grated circuits, field- effect transistors. 
Now it's easier than ever to get Mallory per- 
formance and reliability in your semicon- 
ductor replacement parts. 
See your Mallory distributor or give him a 
call, today. 

MALLORY DISTRIBUTOR PRODUCTS COMPANY 
a division of P. R. MALLORY & CO. INC. 
Box 1284, Indianapolis. Indiana 46206; Telephone: 317-856-3731 

Batteries Capacitors Controls Security Products DURATAPE" Resistors Semiconductors SONALERT Switches Fastening Devices 
DURATAPE and SONALERT° are registered trademarks of P. R. Mallory & Co. Inc. 

Circle 4 on reader service card 
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new & timely 

Quadriphonic broadcasting now 
feasible, says committee 

The National Quadriphonic Radio Com- 
mittee, sponsored by the Consumer Elec- 
tronics Group of the Electronic Indus- 
tries Association, has reported to the 
FCC that quadriphonic broadcasting is 
compatible with existing systems and 
with the FCC's allocation plan. It also 
reported that it can be carried out with 
commercially available equipment, or 
equipment well within present technol- 
ogy. 

The report was the result of a 45 -month 
study of quadriphonic broadcasting. The 
committee studied five proposed systems 
and conducted subjective and objective 
tests to determine the compatibility, fea- 
sibility and practicality of the system. The 
tests consisted of subjective listening, 
closed- circuit and over -the -air broadcast 
tests in both home and mobile situations. 

The Committee made it clear that the 
report was not intended to recommend 
or propose a specific system, but to as- 
sist the FCC in issuing a public notice 
for proposed rules that would establish 
a standard for quadriphonic FM broad- 
casting. 

New guide for WWV /WWVH issued 
by National Bureau of Standards 

"The Use of NBS High Frequency 
Broadcasts for Time and Frequency Cali- 
brations," is the title of the new guide 
published by NBS for all who use WWV 
or WWVH for getting standard time and 
frequencies or for more specialized uses. 

In addition to discussing the wide- 
spread use of the signals for standard 
time and frequency information, the au- 
thors place special emphasis on using 
WWV /WWVH signals to measure time or 
set clocks with an accuracy of ± 100 
microseconds, or to calibrate frequency 
to a few parts in 1010. Specific sugges- 
tions are given on making observations, 
optimizing reception and measurement 
conditions, and using such items of 
equipment as oscilloscopes, delay cir- 
cuits and time -interval counters. 

Dimensions and construction details 
for several antennas are given, and in- 
structions for measuring or computing re- 
ceiver and propagation delays, great cir- 
cle distances and incident wave angles. 

The guide, identified as NBS Technical 
Note 668, is obtainable from the Super- 
intendent of Documents, Government 
Printing Office, Washington, DC 20402, 
for $1.05. 

Sixty -one seconds make a minute 
For the fourth year in succession, the 

official time and frequency stations WWV 
at Boulder, CO; WWVH at Maui, HI; 
and WWV's low- frequency supplements 

(WWVB and WWVH) welcomed in the 
New Year with a 61- second minute. The 
extra second was added to the last 
minute of the last day of the old year. 
Thus December 31 was actually the long- 
est day of the year -24 hours and one 
second long. 

The extra second was a time correc- 
tion. The Earth has recently been slow- 
ing down in its annual circular tour and 
the added second has been necessary 
to keep our clocks from running ahead 
of the sun. The difference is not impor- 
tant to the average individual -at the 
present rate it would be 60 years before 
we would have to set the clocks back 
one minute -but is taken into account 
by astronomers, navigators and other 
specialized groups. 

Since the National Bureau of Stan- 
dards started making these corrections 
in 1972, five seconds have since been 
added -the first in June of that year, and 
the other four as "leap seconds" at the 
end of the last minute of each year. 

New communications satellite 
doubles previous capabilities 

"A new generation of satellites," pro- 
viding low -cost communications un- 
matched by any other carrier, according 
to RCA Communications president How- 
ard R. Hawkins, was launched last De- 
cember 12. 

Satcom I will serve the whole 50 states 
of the USA, It will maintain a 22,300 -mile- 

RCA SATCOM -I SPACECRAFT, shown above 
as it would look if the photographer could 
get near enough to take a picture, is 

equipped with 24 transponders -double the 
communications capacity of any conven- 
tional satellite now in orbit. The solar panels 
have 71 square -feet of silicon cells always 
oriented toward the sun. 

high orbit over the equator at a point 
approximately south of Los Angeles. Its 
24 channels give it twice the communica- 
tions capacity of earlier satellites. 

Each of these 34 -MHz channels is de- 
signed to carry 1,000 voice -grade cir- 
cuits, one FM /color TV transmission or 
64 million bits -per- second of computer 
data. The antenna directs all 24 channels 
to Alaska and the continental United 
States, and couples 12 channels to the 
Hawaii spot beam. A special modification 
of the Thor -Delta launch vehicle, provid- 
ing 30 percent more power than earlier 
rockets, was necessary to put the one - 
ton satellite into orbit. 

The craft is powered by a combination 
of solar -array panels and three nickel - 
cadmium batteries, with a maximum 
power of 740 watts. Its life period, with 
continuous full power, is designed to be 
eight years. 

M. Harvey Gernsback now Fellow 
of the Radio Club of America 

The Editor -in -Chief and Publisher of 
Radio -Electronics was elevated to the 
status of Fellow of the Radio Club of 
America, for "contributions to Signal 
Corps publication during World War II 

and in electronics publication to the pres- 
ent," at the Club's annual meeting last 
November 21. 

At the same meeting, Dr. Henri Busig- 
nies, chief scientist emeritus of ITT, also 
a Fellow of the Club, was awarded the 
highest honor of the association -the 
Armstrong Medal -for his military and 
civilian work in automatic direction find- 
ing, electronic navigation systems and 
moving- target radar. Edgar F. Johnson, 
head of the radio company that bears his 
name, received the Club's Sarnoff Cita- 
tion for his services to radiomen, particu- 
larly amateurs, and his influence on radio 
since 1920. 

A special feature of the meeting was 
the presentation of a charter to the Club's 
Section 1, Washington, DC, the first local 
section in the Club's 66 -year history. It 
was announced that Section 2, the Cali- 
fornia Section of the Club, would be 
chartered at a semi -annual meeting and 
banquet in Washington late in March. 

Science depends on engineers 
says Bell's James B. Fisk 

"It takes a lot of engineering to make 
the fullest use of research," Dr. James B. 

Fisk, recently retired President and Chair- 
man of the Board of Bell Laboratories, 
told a recent meeting of the National 
Academy of Engineers at Washington, 
DC. 

Dr. Fisk, in a speech accepting the 
Academy's Founders Medal, cited the 

(Continued on page 12) 
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JBL Loudspeaker Components 

Twelve brand new pages. Forty - 
seven JBL components- dividing 
networks, lenses, horns, 
transducers, everything. 

Lots of these goodies have never 
been available as individual 
components before. (They've been 
performing inside JBL's newest 
professional studio monitors.) 

Write us. We'll send you the 
catalogue, free, along with the 
name and location of your nearest 

authorized JBL Loudspeaker 
Components Dealer. 

He's important. Besides all those 
components he's got a fresh 
supply of the new JBL Enclosure 
Construction Kits that tell you 
everything you need to know about 
building your own JBL enclosure. 

Fill out this coupon and send it 
along to JBL, the people who 
wrote the book on sound. 

IJUL 

3249 Casitas Avenue 
Los Angeles 90039 
Gentlemen: 
I can't beat the price. Send 
me the book. 

Name 

Address 
City State Zip 

James B. Lansing Sound, Inc. 
High fidelity loudspeakers 

RE-4 from $99 to $3210. 
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The real way to learn digital electronics! 

NRI is the only school 
to train you at home on a 

real digital computer. 
Learn computer design, con- 
struction, maintenance and pro- 
gramming techniques on your 
own programmable digital 
computer. 

Qualified technicians are 
urgently needed for careers in 
the exciting new field of digital 

and computer electronics . . . 

and the best way to learn digital 
logic and operations is now 
available to you in NRI's Com- 
plete Computer Electronics 
course. 

This exclusive course trains 
you at home on your own dig- 
ital computer! This is no begin- 
ner's "logic trainer ", but a 
complete programmable digital 

computer that contains a 
memory and is fully auto- 

matic. You build it yourself 
and use it to define and flow- 

chart a program, code your pro- 
gram, store your program and 
data in the memory bank. Press 
the start button and the com- 
puter solves your problem and 
displays the result instantly. 

The NRI digital computer is 
one of 10 kits you receive in 
the NRI Complete Computer 
Electronics Course. You build 
and use your own TVOM, and 
experiment with NRI's exclusive 
electronics lab. You perform 
hundreds of experiments, build- 
ing hundreds of circuits, learning 
organization, operation, trouble- 
shooting and programming. 

New NRI Memory 
Expansion Kit 

The Model 832 NRI Digital Computer now 
comes with a new Memory Expansion Kit. 
Installed and checked out in 45 minutes. 
it doubles the size of the computer's 
memory, significantly increasing the scope 
and depth of your knowledge of digital 
computers and programming. With the 
large -scale IC's you get the only home train- 
ing in machine language programming ... 
experience essential to troubleshooting 
digital computers. 
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Only NRI offers you five 
TV /Audio Servicing Courses 

NRI can train you at 
home to service TV 
equipment and audio 
systems. You can 
choose from 5 
courses, starting with 
a 48- lesson basic 

course, up to a Master Color TV /Audio 
Course, complete with 25" diagonal solid 
state color TV and a 4- speaker SQ® Quad- 
raphonic Audio System. NRI gives you both 
TV and Audio servicing for less than you'd 
pay for either course at the next leading 
home study school! 

All courses are available with low down 
payment and convenient monthly payments. All 

courses provide professional tools and "Power - 
On" equipment along with NRI kits engineered 
for training. With the Master Course, for instance, 
you build your own 5" wide -band triggered sweep 
solid state oscilloscope, TV color pattern generator, 
CMOS digital frequency counter, and NRI 
"Discovery" electronics lab. `trademark of CBS, Inc. 

NRI's complete communication course includes 
your own professional 500 -channel VHF transceiver 

NRI prepares you for a career in the 
rapidly expanding field of communica- 

«.8iw i tions ... a field destined to double in 
the next decade! You can train at home 
for one of the thousands of service and 
maintenance jobs opening in Citizens 
Band, AM and FM transmission and 

reception, TV broadcasting, microwave systems, teletype, radar, 
marine electronics, mobile communications, and aircraft elec- 
tronics. You train on your own 500 -channel, digitally- synthesized 
VHF Transceiver and AC power supply; CMOS digital frequency 
counter; with bite -size lessons leading to your FCC radiotelephone 
license and the communications field of your choice. 

You pay less with NRI training and 
you get more for your money. 
NRI employs no salesmen, pays no commissions. 
We pass the savings on to you in reduced tuitions 
and extras in the way of professional equipment, 
testing instruments, etc. You can pay more, but 
you can't get better training. 

More than one million students in 62 years 
have learned at home the NRI way. 
Mail the insert card and discover for yourself 
why NRI is the recognized leader in home train- 
ing. No salesman will call. Do it today and get 
started on that new career. 

APPROVED FOR CAREER TRAINING UNDER GI BILL 
Check box on card for details. 

MAIL THE INSERT CARD FOR YOUR 
FREE NRI CATALOG No salesman will call 

NOIMcGraw -Hill Continuing Education Center 
t= 3939 Wisconsin Avenue, 
4+ Washington, D.C. 20016 
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new ID t I mel (Continued from page 6) 

transistor, which required an entire or- 
ganization to develop practical uses after 
it was discovered, as a particularly apt 
example. A "happy blending of basic 
science with the ingenious skills of the 
design, development and manufacturing 
engineers," he said, "has enabled us to 
do things widely beneficial to people." 

"Breakthrough" World War DF 
presented to Smithsonian 

The Smithsonian Institution has re- 
ceived the precursor model of an inven- 
tion that was a decisive factor in defeat- 
ing Hitler's submarine "wolfpacks" in 
the most critical days of World War II. 
Known as the "Huff-Duff" instant radio 
direction -finder, it was presented to the 
Institution by its inventor, Dr. Henri G. 
Busignies, chief scientist emeritus of 
ITT. 

The German submarine reported to 
home base with a radio technique de- 
signed to make detection impossible. 
The messages were recorded, then the 
submarine surfaced and sent everything 
in a "squirt" that might last less than a 
second. Ordinary direction finders were 
helpless against this technique. 

The "Huff-Duff" scanned the whole 
horizon like a fast radar, making more 
than one 360° scan during even the 
shortest transmission. The strength of 
signals received from any direction was 
displayed on a cathode -ray (picture) 
tube. Since the signals were strongest 
when the antenna was pointed in the di- 
rection of the incoming signal, the re- 
sulting patterns was described as "an 
electronic finger pointing" at the sub- 
marine source. Cross bearings from two 
stations receiving the signals pinpointed 

SUBMARINE AT 355 DEGREES, says the 
electronic finger of the Huff -Duff display. 
Pictures like these meant destruction to the 
German submarine "wolf packs" of World 
War II. 

the position of the sub. Air and Navy 
forces were then dispatched to "search 
and destroy," and merchant convoys 
warned of the danger area. 

German submarine losses rapidly in- 
creased to 40 per month, and Allied 
convoy ship losses dropped to an as- 
tounding 2 percent of those at the height 
of the submarine campaign. 

Six youthful members of 4 -H 
get Westinghouse scholarships 

Projects ranging from bringing a juke 
box back to life to constructing an elec- 
tric automobile won $800 scholarships 
for six 4 -H members at the 54th National 
4 -H Congress in Chicago last December. 
The scholarships were from Westing- 
house Electric Corp., sponsor of the 4 -H 
Electric Program Contest. 

The electric car, built from a $15 
junked automobile, was the project of 16- 
year -old Randy Atkins, Cedar Bluff, VA. 
His car cruises 60 to 70 miles between 
charges and can travel at 55 miles per 
hour. It is powered by eight 6 -volt bat- 
teries. 

Lynn Ann Goddard, 18, won her schol- 
arship by organizing a 4 -H electric club 
for younger members and teaching them 
the rudiments of electrical maintenance 
(her own field of expertise), electrical 
theory and electrical safety. 

A versatile battery charger built from 
parts out of a power scrubbing machine 
was the entry of E. Michael Krenzer, 16, 
Spencerport, NY, while Andrew J. Kutlik, 
also 16, Lodi, CA, designed and built an 
electric combination lock and alarm sys- 
tem. 

William C. Padgett, Jr., 18, Walterboro, 
SC, submitted a juke box that was origi- 
nally discarded. He raised the value from 
zero to $650 with an expenditure of $35 
in parts and a great deal of time. The 
prize- winning entry of Norman Shubert, 
18, Danube, CA, was a synchronous con- 
verter and transformer. 

Brazil's color TV system 
good for both PAL and NTSC 

Brazil exhibited a new television sys- 
tem, PAL /M, at the International Tele- 
communications Exhibition in Geneva 
last Fall. The PAL /M system has the 
same high quality of the German PAL 
delay -line system, while being compat- 
ible with the American NTSC system. 

The Brazilians suggest that their 
solution to the "which system" problem 
may be the answer for some countries 
who have not decided which system to 
adopt, but may have pilot transmitters 
or large numbers of receivers using the 
NTSC system, which was the first to be 
widely used but does not reproduce color 
with the same fidelity as PAL. 
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16 ways to move ahead in electronics! 

Choose the one that's just right 
for you...the one that can make 
your future more rewarding, more 
secure, more enjoyable...starting 
now! These ways to move ahead 
are yours from Electronics Tech- 
nical Institute... the finest elec- 
tronics home study courses and 
programs ever offered! 

Fundamental Electronics 
Get a solid foundation for enter- 
ing the fast- moving world of elec- 
tronics where today is great, and 
tomorrow will be greater. Learn 
it the simple, easy, step -by -step, 
programmed way called Autotext, 
exclusive with ETI! 

Electronics Drafting 
Learn a vitally needed specialty 
that translates new technological 
concepts and developments to the 
practical drawing board. Become 
a specialist -in- demand, through 
ETI's training. Learn it at home 
...get your future moving now! 

Color TV Servicing 
There's a real future waiting for 
the established color television 
technician. You become that tech- 
nician through this program that 
takes you step -by -step to theoreti- 
cal and practical mastery of color 
TV. Get your tomorrow started 
today! 

Master TV /Radio Servicing 
Here is true "master" preparation 
for a career that can take you as 
far as you want to go into radio 
and television servicing, both 
black and white, and color. The 
helpful, practical ETI way can be 
your way to more money, secur- 
ity, success! 

Communications 
ETI's communications program 
opens up a whole range of career 
development possibilities in elec- 
tronics. Solid -state receivers, 
solid -state audio equipment, com- 
munications equipment, CATV, 
as well as preparation for FCC - 
licensed positions in commercial 
broadcasting and mobile com- 
munications. You can find a real 
future here! 

Industrial Electronics 
You open great career opportuni- 
ties through this program, as 
instrumentation technician, elec- 
tronic equipment maintenance 
technician. electronic calculating 
machine technician and audio 
technician. It also prepares you to 
move into and up in communica- 
tions, automation and industrial 
electronics! 

Digital Technology 
Join the digital revolution which 
is radically altering our lives today 
and tomorrow. Get solidly trained 
in the new digital specialties that 
can lead to a real future as a digi- 
tal control technician, electronic 
calculating machine technician, 
field representative, computer 
sales representative, manufac- 
turer's representative. 

Electronics Technology 
Learn electronics across the 
board! You'll be ready for real 
career advancement with training 
that can lead to technical positions 
in communication. automation 
and industrial electronics, and can 
also help you in sales positions, 
management and administration. 

Computers 
ETI offers training opportunities 
in Computer Technology and 
Computer Programming. Learn at 
home, and get ready to enter a field 
where incredible developments 
are sure to continue. It's practical, 
useful -the step -by -step ETI way! 

Advanced Electronics 
Want greater challenges and ca- 
reer advancement? This course is 
for you. It can be valuable prepa- 
ration not only for a technical 
career, but also for the fields of 
sales, management and adminis- 
tration. Make your move now! 

Digital Electronics- Advanced 
Here's a special course for those 
already in the field of digital elec- 
tronics, ready to move into more 
advanced areas. This is how to 
move up in sales, management 
and administration. Here's your 
tomorrow! 

Black and White TV Servicing - 
Advanced 

This can be your own "advance" 
course to black -and -white TV 
competence from A to Z. You'll 
construct a receiver yourself, if 
you wish. A key to lifetime 
success! 

Industrial Instrumentation - 
Advanced 

Move up in the world...the won- 
derful electronics world! This 
course opens up a whole range of 
careers in the industrial field, as 
instrumentation technician, labo- 
ratory technician, process control 
technician or electronic calculat- 
ing machine technician. Get ready 
...and go! 

Color TV Servicing -Advanced 
Here is the "graduate" course in 
color TV for those who already 
know television fundamentals. 
You'll learn color TV from top to 
bottom, build your own set if you 
choose. A great way to build 
your future! 

Solid -State Electronics - 
Advanced 

Applications of transistors are in- 
creasing all the time and the 
transistor may be a breakthrough 

comparable in importance to the 
development of nuclear energy. 
Solid -state can mean your solid 
career development, too, 
through ETI! 

FCC License Preparation 
Here is real down -to -earth practi- 
cal preparation to take your 3rd, 
2nd or 1st class Federal Com- 
munication Commission Radio- 
telephone License examinations. 
Get yourself ready now for any of 
the FCC- licensed positions in- 
volving broadcasting, mobile 
communications, microwave 
communications links, marine 
communications equipment or 
in many other positions in solid - 
state, communications, CATV. 
Get ready for tomorrow...today! 

Get all the facts...free! 
Send the coupon now for 

ETI's colorfully illustrated new 
44 -page cata- 
log giving you 
all the details. 
You owe it to 
yourself. 
There's no ob- 
ligation, and 
no salesman 
will call. Send 
for yours 
today! 

m 
NSTißlit;__ 

Electronics 
Technical Institute 

Division of Technical Home Study Schools 

Electronics Technical Institute, Dept. 2- 479 -046 
Little Falls, New Jersey 07424 

Send me the Electronics Technical Institute Catalog. 
Name 

Address 

City State Zip 

Interested in another field' Check the Technical Home Study School Program 
t interests most. No salesman will call. PLEASE CHECK ONLY ONE 

(please print) 

th a te ests you . 

] Typewriter and Office Machine Repair Locksmithing 
upholstery and Decorating Legal Investigation 
Accident and Insurance Cfaim Adjusting Security /Alarm Business 
Outdoor Careers in Conservation Photography 
Check here for information on Veterans Benefits. 
Check here for information on Icarnine by cassettes. I- RIKIKI -- KIKI- ItsMMMM= il1--J 
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Model 520B 
Semiconductor Tester 

$160.00 

New HI /LO power drive circuitry 
permits accurate testing of even 
more transistors and other semi- 
conductors in circuits with shunt 
resistance as low as 10 ohms 
and shunt capacitance up to 15 

F. New low power drive auto- 
matically identifies base, emitter 
and collector leads, in or out 
of circuit. 

Test takes 9 seconds or less. Audio 
tone and LED's indicate GOOD' 
BAD, NPN -OK or PNP -OK. 

Ideal for production line, inspec- 
tion, and field service applications. 

Contact your local distributor for 
a demonstration or write for de- 
tailed brochure. 

:1< PRECISION 
PRODUCTS OF DYNASCAN 

1801 West Belle Plaine Avenue 
Chicago, Illinois 60613 312/525 -3990 

LIn Canada: Atlas Electronics, Toronto J 

NEW 
AUTOMATIC 
IN- CIRCUIT 

SEMICONDUCTOR 
TESTING 

AND LEAD 
IDENTIFICATION 

,.u,,,, s 

-7 

f 
-og 

for 
all bipolar transistors 
(including hard -to- 
check Darlingtons), 

FET's, SCR's, 
diodes. 

1 

Circle 6 on reader service card 

IetLers 

HELP! 
I must say that you have a very fine 

magazine. I enjoy it very much. The de- 
partments, Service Clinic, Service Notes, 
and Letters are a lot of help. 

Would you please print a request for 
help? I have this old Stewart- Warner 
radio that I would like to restore. I would 
like to ask for anything that would be of 
help to me. Old service notes, schematic, 
circuit diagrams, etc. The information on 
the set describes it as a Stewart -Warner 
Speedometer Corp., item "900 series ", 
model 801, series B. 
ARNOLD AMERSON 
130 Alves Lane, Apt. #1 
Pittsburgh, CA 94565 

Sorry Mr. Amerson. We opened our ar- 
chives, but no luck. We did discover, 
however, a tremendous amount of dust. 

Okay readers; dust off your files and 
see if you can help. Send any information 
you can dig up on this radio directly to 
Mr. Amerson.- Editor 

DIGITAL STOPWATCH 
Reader John Morse, of Bridgeport, CT, 

tells us that he has come across two ver- 
sions of the Novus Mathbox model 650 
calculator -one of several models recom- 
mended in the November issue as the 
basis for a digital stopwatch. One version 
-obviously the one used in the stop- 
watch shown in the article -has the IC's 
mounted on a PC board. The second, and 
presumably a later version, has all the 
electronic components potted into a glob 
on the back of the read -out. This one is 
unsuitable for use in the construction of 
the stopwatch. 

You can probably identify the two ver- 
sions by opening the battery compart- 
ment and pulling out the battery holder. 
You'll see either the PC board or the glob 
on the back of the read -out. Mr. Morse 
also mentioned that in the model 650 
Mathboxes he's seen, versions with the 
PC board have serial numbers beginning 
with "1" while the serial numbers on the 
others begin with "2 ".- Editor 

* ** TO RADIO ELECTRONICS * ** 

THANK YOU FOR THE WONDERFUL 
& EXITING PROJECT I EVER SUILO 
IT TOOK ME A YEAR TO GATHER 
REASONABLE PRICE PARTS ALONG 
WITH THE TV TYPEWRITER I ALSO 

PUT TOGETHER THE R E * DART * 

MY NEXT PROJECT WILL BE 
THE 

* ** 8080 SYSTEM * ** 

ORVILLE B. JUGARA 
41 -`576 INOAOLE ST. 

WA IMANALO.HAWAII 

SX -70 BATTERIES 
I look forward to every issue of your 

magazine as I have for the past ten years. 
As a hobbyist I particularly enjoy your 
hobby oriented projects. I would like to 
pass this item on to your other readers. 

One asset other experimenters may 
have overlooked is the battery that comes 
with every pack of Polaroid SX -70 film. 
The battery measures 1/10 "X31/2 "X41/4 " 
and is easily removed from the dispos- 
able pack after the last picture has been 
taken. The 6 -volt cell, in its own protec- 
tive pack, has two openings where you 
can solder on leads. With two silicon di- 
odes in series it provides 5 volts for digi- 
tal IC work. Four batteries provide ±12 
volts for op -amp projects. They can even 
be series -strung to replace expensive 
22.5 and 67.5 volt batteries in tube and 
transistor applications. 

One bonus they provide is that they 
come from the camera at a consistent 
6.23 volts (checked with an accurate 
source) which provides for a calibration 

(continued on page 16) 
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The Black Watch kit 
At $29.95, it's 
*practical- easily built by 
anyone in an evening's 
straightforward assembly. 

*complete -right down to 
strap and batteries. 

*guaranteed. A correctly - 
assembled watch is 
guaranteed for a year. It 
works as soon as you put the 
batteries in. On a built watch 
we guarantee an accuracy 
within a second a day -but 
building it yourself you may be 
able to adjust the trimmer to 
achieve an accuracy within a 
second a week. 

LED display 

Take advantage of this no- risks, 
money -back otter today! 
The Sinclair Black Watch is fully 
guaranteed. Return your kit within 
10 days undamaged and we'll refund 
the cost of your kit without question. 

sinlair 

r 

The Black Watch by Sinclair is unique. 
Controlled by a quartz crystal . . . 

powered by two hearing aid batteries 
... it's also styled in the cool prestige 
Sinclair fashion: no knobs, no buttons, 

no flash ... just touch the front of the 

case to show hours and minutes and 

minutes and seconds in bright red 

LEDs. 

The Black Watch kit is unique, too. 
It's rational -Sinclair have reduced the 

separate components to just four. 
It's simple- anybody who can use a 

soldering iron can assemble a Black Watch 

without difficulty. From opening the kit to 

wearing the watch is a couple of hours' work. 

Quartz crystal 

Complete kit 
$29.95! 

The kit contains 
1. printed circuit board 
2. unique Sinclair- designed IC 
3. encapsulated quartz crystal 
4. trimmer 
5. capacitor 
6. LED display 
7. 2 -part case with window in 

position 
8. batteries 
9. battery-clip 
10. black strap (black stainless - 

steel bracelet optional extra - 
see order form) 

11. full instructions for building 
and use. 

All you provide is a fine soldering 
iron and a pair of cutters. 

2000 -transistor silicon integrated circuit 

Please send me __ Sinclair Black Watch kit(s) at $29.95 (Plus $2.50 per 
unit, shipping and handling). Stainless steel band $4.00. Available assem- 
bled kit $49.95. 

Enclosed is my check for 

Name 

Address 

SINCLAIR RADIONICS I 

375 Park Avenue I 
New York, N.Y. 10022 

Mail to: Sinclair Radionics Inc., RE -4 375 Park Ave., New York, N.Y. 10022 
N.Y. Residents add sales tax. 

www.americanradiohistory.com

www.americanradiohistory.com


LETTERS 
(continued f rom page 14) 

check on test equipment. Their flat shape 
allows them to be used in many projects 
where standard batteries with their bulky 
holders would not fit. Their shelf life and 
current capacity make these a valuable 
power source that are presently being 
thrown in the garbage by -the million. 
2nd LT. KENNETH M. SCHULTZ 
Goodfellow Air Force Base 
San Angelo, TX 

MORE HI -FI 
I think your in -depth hi -f '! test reports 

are very good. My only criticism is that 
there aren't more test reports in each 

issue. I realize that with the proliferation 
of equipment available -it is impossible 
to cover everything. I do appreciate the 
fact that you are testing items other than 
receivers, turntables, etc. I especially ap- 
preciate your rear -view photo and the 
Overall Product Analysis. 

I, personally, would like to see in -depth 
reports on several of the many system 
add -ons for improving dynamic range and 
increasing the S/N ratio. 

I am learning more about audio and 
what the specifications mean all the time 
-my education coming mainly from read- 
ing reports and studying the explanations 
and comments made regarding specs in 
the reports. 

I got turned on to Len Feldman via 
Rolling Stone. He really knows hi -fi and 

23D5 ßss;at,ra 
}1?r SE1i8tÏl1r 

prestantla! 

In the USA t this means: "'I'he new41 c - 

2305 Bt se Station is a spectacular performer!" 

I Built -in ''Priority Channel" can be switched on so that a pre- 
selected channel (i.e. Emergency CH -9) will override any ether 
channel being I, ed. I Full 23 -CH operation on 110VAC cr 
12VDC. I Select -vity- 90dB at ±10KHz'. Sensitivity -0.5µV 
at 10dB S /N. I Built -in PA Facility. I Automatic Gain Control. 
Automatic Noise Limiter Switch. Selective Call Facility. 
Built -in SWR Br dge and Illuminated S /RF Meter. r Complete 
with 'Mic', AC cEble. crystals for 23- Chans ; jacks for Selective 
Call, external speaker, PA speaker and hand -helc telephone. 

Handic CB radios include. mobile/base transceivers; hand -held personal portable CB systems; 
scanners with FM ratio option; antennas; microphones; selective call: and a full line of accesscries.I 

Send For FREE Catalog! 

14560 N.W. 60th Ave., Kennedy Bldg., 
Miami Lakes, Fla. 31014 (305) 558-1522 

In Canada: Scotconon Radio Inc., Chomaday, Laval, Quebec THE DEPENDABLE CB FRON SWEDEN 

Circle 7 on reader service card 

more important, he obviously loves to 
talk about it and explain it to others. Many 
equipment reports appearing in other 
magazines seem to go out of their way 
not to criticize any product. I like the way 
your reports take a stand on the competi- 
tive value of an item. 

Keep up the good work. 
BILL HATCHEL 
Hayward, CA 

Thanks for your comments concerning 
our hi -fi test reports. They are well noted. 
But perhaps now is a good time for an 
explanation of our editorial policy. 

We too would like to devote more 
space and cover more equipment than we 
presently do. Each month we find it in- 
creasingly difficult to "squeeze" the vast 
amount of information in our test reports 
into the available number of pages. But 
we would also like to increase the num- 
ber of construction, educational and ser- 
vice oriented articles as well. 

If Radio -Electronics was a magazine 
devoted to one specialized area (high - 
fidelity, for example), the decision would 
be easy -but it isn't. Radio -Electronics is 
a diversified magazine covering many 
specialized areas in electronics. We can- 
not devote more space to one specialized 
area without sacrificing the others. 

Your comments, however, DO COUNT! 
We must have the support of our readers. 
Write to us, let us know about what you 
would like to see appear.- Editor 

KOMPUTER KORNER 
Komputer Korner is one of the best 

ideas the editors have had for quite 
some time. Microcomputers and micro- 
processors are being widely used now, 
and this type of information should be of 
great value to your readers. 

The reason I read Radio -Electronics is 
to become more informed about new 
electronic developments. When I read a 

good informative story published in an 
electronics magazine it makes a favor- 
able and lasting impression. Komputer 
Korner is exactly that type of story. 

My congratulations go to Tim Barry for 
the fine job he is doing on Komputer 
Korner, and I sincerely hope to see more 
information of this type on microprocess- 
ors and microcomputers in the months 
to come. 
DAVID H. SCOTT 
Mt. Home, ID 

I thought all our ideas are "best" ideas! 
Oh well. 

Komputer Korner is a monthly column 
that we hope will be with us for a long 
time. Although we are publishing only 
one column per month, there are two 
different Komputer Korner columns. One 
column, as you noted, is being written by 
Tim Barry. The second column is the re- 
sult of the combined efforts of John Titus, 
David Larsen and Peter Rony. Watch for 
them both.- Editor R -E 

DON'T MISS THEM! 
This month's hi -fi test reports in- 

clude the new Fuji FX -C60 cassette 
tape and the Harman -Kardon Citation 
16 power amplifier. Turn to pages 53 
and 55, respectively, for the complete 
story and full specifications. 
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From the deep jungles of jumbled software, from the rivers of 
mysterious circuits, he came. Mini -Micro Designer. He was 
tough and smart. And he glowed with purpose. To teach the 
people microcomputers. 
Learn from the leader in the modern electronics revolution. 
E &L's Mini -Micro Designer (MMD -1) comes with a series of 
educational "modules" that teach you how to design and use 
a microcomputer. And you get complete documentation and 
full software support. MMD -1 features the 8080A central pro- 
cessor chip, direct keyboard entry of 
data /instructions, LED status indicators, 
and all the apparatus needed to make 
your first microcomputer. Novice or ex- 
pert, MMD -1 gets you into action fast. 
Put a revolutionary on your side. Send 
for more information today. 

Prices start at $125 in kit form. 

CIRCUIT DESIGN, INC. 
Division of E &L Instruments 
P.O. Box 24 
Shelton, Conn. 06484 
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ONCE YOU 
HOOK UP WITH 

US,YOU'RE 
HOOKED. 

Your watch and wallet will tell you why, once you've used 
our QT solderless breadboarding Sockets and Bus Strips* 
Because of the time and money you'll save by eliminating 
soldering, desoldering and resoldering on every circuit 
you design or test. 

With the QT system, you can instantly connect and 
reconnect all kinds of components -as fast as you can 
push in (or pull out) a lead. Durable 5 -point terminals 
provide fast, easy interconnections between com- 
ponents...and jumpers, where necessary, are lengths 
of #22 AWG solid wire. 

You'll save money because components can be 
reused again and again, with no heat to damage 
delicate semiconductors. You can start off inex- 
pensively-as little as $3.00 ** for a compact 
socket with 70 solderless tie -points -and expand 
with interlocking units to any size you need. 

Problem is, once you see how much time, 
money and aggravation our QT system saves, 
you'll never want to bread- 
board any other way. 
(For more information, 
see your CSC dealer. 
or write for our 
catalog and distrib- 
utor list.) 

CONTINENTAL SPECIALTIES CORPORATION GEC 
EASY DOES IT 

44 Kendall Street, Box 1942 
New Haven, CT 06509. 203- 624 -3103 TWX: 710 -465 -1227 

West Coast office: Box 7809, San Francisco, CA 
94119. 415 -421 -8872 TWX: 910- 372 -7992 

Canada: Len Finkler Ltd., Ontario 

© 1976, Continental Specialties Corp. 
*U.S. Pat. No. 13235,554 

**Manufacturers suggested list QT -7S. 
Prices and specifications subject to change without notice. 
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KOMPIJTEii 
KORNER 
Microcomputer anatomy 
and the way it communi- 
cates to the outside world is 
described this month. 

PETER RONY, JOHN TITUS, 
and DAVID LARSEN* 

*This article is reprinted courtesy Ameri- 
can Laboratories 

IN THIS COLUMN WE WILL DISCUSS THE 

"anatomy" of a typical microcomputer 
system. (See Fig. 1, page 24.) This system 
is based upon the 40 -pin 8080 micro- 
processor chip and possesses all of the 
minimum requirements for a computer. 

It can input and output data. 
It contains an arithmetic /logic unit 
(ALU), located within the 8080 chip, 
that performs the arithmetic and 
logical operations. 
It contains "fast" memory (speed is 
an important requirement for a 
functional computer these days). 
It is programmable, with the data 
and program instructions capable of 
being arranged in any sequence de- 
sired. 
It is digital. 

Memory 
Lets first consider the data communica- 

tion between the 8080 central processing 
unit (CPU) and memory. The follow- 
ing definitions12 will be useful in the en- 
suing discussion: 
memory-Any device that can store bits in 

such a manner that a single bit or group 
of bits can be accessed and retrieved. 

memory cell -A single storage element of 
memory. 

memory word -A group of bits occupying 
one storage location in a computer. 
This group is treated by the computer 
circuits as an entity, by the control unit 
as an instruction, and by the arithmetic 
unit as a quantity. Each bit is stored in 
a single memory cell. 

memory address -The storage location of 
a memory word. 

memory data -The memory word occupy- 
ing a specific storage location in mem- 
ory, or the memory words collectively 
located in memory. 

random access memory-A memory into 
which bits can be written (stored) and 
then read out again (retrieved). 

read -only memory-A memory that can 
be repeatedly read out, but cannot be 
written into. 

programmable read -only memory -A 
read -only memory that is field program- 
mable by the user. 

volatile memory-In computers, any mem- 
ory that can store information only as 

(continued on page 22) 
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ODEL 380 
80 MHz, 

$259 

MODEL 385 
512 MHz, 

$499 

Four affordable, deluxe counters 
one for every need. 

How would you like a 512 MHz counter for 
hundreds of dollars less than comparable 
equipment? Or a low priced 80 MHz counter 
with a fast updating SPEED READ mode, that 
displays 7 digits, autoranges, and delivers 1 Hz 
resolution through 10 MHz? Hickok has four 
new counters that do all this and more. 
Model 380 1 Hz to 80 MHz, 10 ppm $259 

Guaranteed 80 MHz response. 
Resolution is 1 Hz to 10 MHz and 10 Hz 
to 80 MHz. 
10 ppm accurate time base to meet FCC 
requirements for CB applications. 
Autoranging selects best gate time, 1 sec. 
or 0.1 sec. 
SPEED READ mode updates display 5 
times per second (0.1 sec. gate) for fast 
response while tuning. 

Model 380X 1 Hz to 80 MHz, 1 ppm $385 
Offers all of the above plus a 1 ppm 
accurate temperature compensated 
crystal oscillator (TCXO). Meets FCC 
requirements for all communications 
servicing. 

Model 385 1 Hz to 512 MHz, 10 ppm $499 
Guaranteed 512 MHz response with 
built -in prescaler. 
Autoranging and auto -decimal in direct 
and prescaled modes. 
Switch -selectable 1 Megohm or 50 ohm 
inputs. 

Circle IO on reader 

Resolution is 1 Hz through 10 MHz, 
10 Hz through 80 MHz, and 100 Hz 
through 512 MHz. 

Model 385X 1 Hz to 512 MHz,1 ppm $625 
Offers all of the above with a 1 ppm 
accurate temperature compensated 
crystal oscillator (TCXO). 

PLUS: Models 380 and 385 have switch - 
selectable external time base oscillator inputs. 
Models 380X and 385X offer high stability 
time base oscillator output @ 1 MHz (An "X" 
model can drive up to four 380 or 385 models - providing 1 ppm accuracy to all 5 units). 

These counters are perfect for communica- 
tions setup and servicing, digital watch service, 
CB, broadcasting, audio and digital work, 
educational and laboratory applications. 

See these new counters at your distributor 
now! 

HICKOK 
the value innovator 
INSTRUMENTATION & CONTROLS DIVISION 
THE HICKOK ELECTRICAL INSTRUMENT CO. 
10514 Dupont Avenue Cleveland, Ohio 44108 
(216) 541 -8060 TWX: 810- 421 -8286 

service card 
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"Learn an honest trade; 
my old man used to say to me, 

"and you'll never have 
to knuckle under to any man: 

(A TRUE STORY) 

Bill DeMedioofConshohocken,Pa.,has it made. 
At 26, he's a licensed master electrician. The top 

of a trade where there aren't enough good men to 
go around. 

But more important, Bill's his own boss and 
calls his own shots. "I just went into my own busi- 
ness. And even before the sign on my truck was dry, 
I got my first big job. 

"The contractor for a new group of houses asked 
me to do the wiring. And there's bound to be more 
work from him and other builders. 

"If it wasn't for my ICS training as an electrician, 
I'd still be in some dead -end job - hating what I was 
doing, taking orders from everyone, and never get- 
ting any thanks for it. 

"As a master electrician, you're the boss on the 
job -even when you're working for someone. You 
get respect, good money, and like my old man said, 
you don't have to take baloney from anyone." 

Bill De Medio is one of our outstanding grad- 
uates. He's hard working. He's in a growing field. 
And he has good training. 

Of course, we can't promise you'll be as success- 
ful as Bill -no school can guarantee jobs for its grad- 
uates. But ICS can give you the first -rate training you 
need -especially if you're interested in one of the 
growing careers where ICS concentrates its training. 

AN IDEAL WAY TO LEARN 

As an ICS student, you study at home, on your 
own schedule. You waste no time traveling to and 
from class. And you never have to miss a paycheck. 

But you're never alone. If you ever want to talk 
to an instructor, you can call ICS from anywhere in 
the continental United States, using our toll -free 
Dial -a- Question® service. 

Since 1890, millions of men and women around 
the world have turned to ICS for career training. 

More than 70 of America's largest 100 corpora- 
tions (including Gulf Oil, Bethlehem Steel, 3M, 
Westinghouse, and International Paper) use ICS train- 
ing for their own employees. 

And the ICS Center for Degree Studies is au- 
thorized by the Pennsylvania Department of Educa- 
tion to grant the Associate in Specialized Business 
degree in Accounting and Business Management, 
and the Associate in Specialized Technology degree 
in Civil, Mechanical, Electrical, and Chemical En- 
gineering Technologies. 

These degree programs are not mere stepping- 
stones to higher education nor are they intended for 
transfer toward advanced degrees.They are practical, 
career -oriented programs designed to help you reach 
your objectives without further academic training. 

If you already have some college education, you 
may be able to receive advanced standing toward 
your degree. With a degreefromlCS, youll be able to 
apply with pride for jobs that call for career training. 

FREE DEMONSTRATION LESSON 

No one can promise you success, but if you want 
more -more money, more security, more day -to -day 
satisfaction and more future -our free Career Book- 
let and free Demonstration Lesson can help you get 
started in the right direction. 

Remember, it's your life. You might as well make 
the most of it. ©1975Intext, Inc. E 

r 
FOR A FREE CAREER BOOKLET & DEMO LESSON, 

CHECK BELOW. 

Electrician Automotive Mechanics 
Engineering Business Management 
Accounting Civil Engineering 
Drafting Interior Decorating 
Electronics Technician Construction Electrician 
TV Service & Repair Appliance Service & Repair 
Surveying & Mapping Income Tax 
Diesel Mechanic Motel /Restaurant Mgt. 
Air Conditioning & Mechanical Engineering 
Refrigeration High School 

EARN A DEGREE WITHOUT GOING TO COLLEGE 
The ICS Center for Degree Studies is authorized by the Pennsylvania 
Depa amen tof Education to offer career programs at home leading to 
Associate in Specialized Business and Associate in Specialized Technol- 
ogy degrees. For information, check the field of your choice below. 

Business Programs: 
Accounting 
Business Management 

Engineering Technologies: 
Civil Electrical 
Mechanical Chemical 

Name Age 

Address 

City 

State Zip 

Phone 

'CS 
XA915Q 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
SCRANTON, PA. 18515 

VETERANS: TAKEN FOR CAREER PURPOSES. ICS PROGRAMS QUALIFY FOR VA BENEFITS 
CANADIAN RESIDENTS USE SCRANTON. PA ADDRESS FOR SERVICE FROM ICS CANADIAN. LTD 
IN HAWAII 931 UNIVERSITY AVE . HONOLULU. HAWAII 96814 

At 26, Bill De Medio has more freedom, more security and gets more respect 
than guys twice his age. (Photograph by Frank Cowan.) 
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MEET 
OUR FAMIL 

oF ShiELdEd 
"black 
boxES" 

Almost 10 years ago (1966 to be 

exact) we introduced our first 

two series of shielded electronic 

enclosures. They became an 

overnight success. Since then 

the demand for different sizes, 

shapes and applications has 

increased our family to ten 

series of models, each with a 

noise rejection greater than 70db. 

Sizes range from 1.50" x 1.13" x 

0.88" to 4.13" x 2.68" x 6.0"; 

in blank versions or with a 

complete choice of coaxial 

connectors; painted or un- 

painted; with or without printed 

circuit card guides; with mount- 

ing flanges or bottom mounting 

plates. All models supplied 

with aluminum covers and 

mounting screws. 

AVAILABLE THROUGH YOUR 

FAVORITE ELECTRONIC 

PARTS DISTRIBUTOR 

ITT POMONA ELECTRONICS 
1500 East Ninth St., Pomona, Calif. 91766 

Telephone (714) 623 -3463, TWX: 910 -581 -3822 
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KOMPUTER KORNER 
(continued from page 18) 

long as power is applied to the memory. 
read -To transmit data from a memory 

to some other device. 
write -To transmit data into a memory 

from some other device. A synonym is 
store. 
The 8080 microprocessor uses 8 -bit 

words that are stored in memory by a 
16 -bit memory address bus. The memory 
address bus determines a specific storage 
location in memory. Therefore, 218 - 
65,536 different memory locations can be 
accessed by the microprocessor. This 
memory access is direct, which means that 
you don't have to engage in any special 
tricks or digital electronic gimmicks to 
access any given memory location within 
the 65,536 possible locations. Forty -pin 
integrated circuit chips do have their ad- 
vantages, and this is one of them. The 
total memory capacity of the 8080 micro- 
processor is known in the trade as "64K." 
This is far more memory than you will 
ever need for most applications, but it is 
nice to know that you have such power in 
reserve. 

Data is transferred between the 8080 
CPU and the memory via 8 -bit input and 
output buses, both of which are shown 
in Fig. 1. By "input," we mean "input into 
the CPU." The term "output" is defined 
in a similar fashion. Our point of refer- 
ence is always the CPU. Data leaving the 
CPU is always considered to be "output 
data;" data entering the CPU is always 
considered "input data." In the figure, we 
have indicated that the input and output 
data is transferred between the accumu- 
lator and memory. This is frequently the 
case, but in a more detailed look at the 
8080 chip, you will discover that data 
stored in memory is transferred to other 
internal registers within the 8080 chip as 
well. The most obvious such register is the 
instruction register, from which the decod- 
ing of the instruction occurs. Other regis- 
ters, known as general purpose registers, 
are classified by the letters B, C, D, E, H, 
and L. 

The accumulator register is the heart of 
the entire microcomputer. Arithmetic and 
logic operations are always performed to 
or on the eight bits of data present in the 
accumulator. All input and output data 
passes through the accumulator with the 
aid of two computer instructions called Ix 
and OUT. 

Between the 8080 CPU and memory 
there is a single output line called memory 
READ /WRITE. When this line is at a logic 
1 level, you are able to read data into the 
CPU either from memory or from an ex- 
ternal device. When this line is at a logic 
0 level, you are able to write data from 
the CPU into memory or an external out- 
put device. 

As a final point, you can use any type 
of "fast," digital electronic memory de- 
vice, including random access memory 
(RAM), read -only memory (ROM), and 
programmable read -only memory 
(PROM). What do we mean by "fast" 
memory? Simply that the memory can 
perform either a read or write operation 
during a single microcomputer instruc- 

(continued on page 24) 
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Everything you need to know 
about CB is in this new book 

by Radio Shack 

4 Radio /It 

RADIO 
A laymen's plain -talk guida to the equipment, nitres, and bondit of low -coat 

citizens nand two-way radio tor business. family and personal use 

SPECIAL 
INTRODUCTORY 

OFFER! 
Reg. $1.25 CB Book 

BY CX'S EDITORIAL ANO TECHNICAL STAFF 116 PAGES 1976 EDITION 

Our just -published 116 -page CB pocket -size book is 
available now at Radio Shack stores at a "give- away" 
price of just 25C, prior to its listing in our catalog at 
$1.25.1f you're into CB 2 -way radio or getting in (as who 
isn't!) you'll want this book to avoid costly errors. 

Edited by the folks who started our famous Realistic' 
CB line in 1959, it's authoritative, very easy to read, and 
tells all about CB for business, family and personal use. 
*Get your $1 -off copy -bring this coupon to any nearby 
participating Radio Shack store or dealer TODAY! 

WITH THIS COUPON 
Offer :hod a: Participating Rad o Shack Stores and Dealers 

NONE SENT BY MAIL 703 

9 Plain -Talk Chapters: 

Personal Two -Way 
Communications 
Taking the Mystery 
Out of CB 
Parts of the System 
How Far You Can 
Expect to Talk 
Equipment Selection 
Installation 
FCC Regulations 
CB Tomorrow 
Detailed Glossary - Plus - 
10 -Codes CB Slang 
FCC Field Offices 
Over 100 Pictures 

to IhaekLEADING THE WAY IN CB SINCE 1959 
A TANDY COMPANY 
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KOMPUTER KORNER 
(continued f rom page 22) 

tion. A typical 8080 microcomputer sys- 
tem operates at a clock rate of 2 -MHz and 
a read or write operation takes only 3.5 µs. 
Thus, RAM, ROM and PROM all need an 
access time of about one to two microsec- 
onds to allow you to take full advantage 
of the maximum clock speed. Slower semi- 
conductor memories can be used, but the 
microcomputer will have to "wait" while 
a read or write operation is completed. 

Data output 
The 8 -bit output bus between the 8080 

CPU and memory also serves as the out- 
put data bus to an external output device. 
When you provide output to an external 
device, there are several important points 
that you must remember: 

You must select the specific output 
device that will receive 8 -bits of data from 
the CPU. 

You must indicate to this device 
when output data is available on the out- 
put data bus. 

The device must capture this output 
data in a very short period of time, typi- 
cally 1.5 µs. 

The third point is perhaps the most im- 
portant. Keep in mind that the microcom- 
puter is operating at a clock rate of 2 

MHz. Each computer instruction is exe- 
cuted in a very short period of time, which 
ranges from 2µs to 9µs. Thus, accumula- 
tor data designated as "output data" to an 
external device is not available for very 
long. You must capture it while it is avail- 
able. We will discuss the techniques that 
you should use in a subsequent column; 
this topic is certainly among the most in- 

UP TO 65,536 
8 -BIT WORDS 

MEMORY 

EXTERNAL 
DEVICE I/O 

0 
O 

Ñ 
> 
ó 
2 
w 
2 

8 BITS DATA 
INPUT 

m 

8 BITS DATA 

C OUTPUT 

A- REGISTER 

8080cPu 

U1 w 
H CC 

C óCO CI 

FIG. 1 

8- BIT ADDRESS 
FOR EXTERNAL 
INPUT /OUTPUT 
DEVICES 

IN 
FUNCTION 

OUT PULSES 

teresting topics that can be discussed in 
the area of computer interfacing. 

Data input 
The basic considerations that apply to 

data output also apply to data input to the 
CPU from an external device. Thus: 

You must select the specific device 
that will transmit 8 -bits of data to the 
CPU. 

You must indicate to this device 
when the CPU is ready to acquire the in- 
put data. 

You must insure that the CPU ac- 
quires this data in a very short period of 
time, typically 1.5 µs. 

Input /output device addressing 
The 16 -bit memory address bus is time 

shared so that it can provide, at certain 
times, an 8 -bit device identification num- 
ber called a device code. Eight bits of in- 
formation allow you to decode 2R = 256 
different devices. When used in conjunc- 
tion with 2 output- function pulses called 
IN and OUT, the microcomputer system can 
address 256 different input devices and 
256 different output devices. We might 
point out here that a "device" can be a 
complex machine such as a teletype, a 
CRT display, or a simple device such as a 
single integrated circuit chip. This is an- 
other interesting topic for discussion that 
we shall reserve for a subsequent column. 

Microcomputer interrupt 
Not shown in Fig. 1 is a single input 

line to the microcomputer that generates 
(continued on page 30) 

How to stock 300 instead of 112,000. All it 
takes is RCA's "Top of the Line" SK Series 
1976 Replacement Guide. Our most 
comprehensive list to date of transistors, 
rectifiers, thyristors and integrated cir- 
cuits - 300 RCA types to replace 112,000 
in entertainment or industrial equipment. 
Excellent Product. Excellent Catalog. As 
a product, RCA SK replacement semicon- 
ductors measure up to strict AQL stand- 
ards. As a catalog, our 1976 Replacement 
Guide is a thorough, accurate informa- 
tional source, representing thousands of 
engineering man -hours. 

Get the "top of the line" now. With RCA's 
SK Series and RCA's SK Replacement 
Guide. Contact your RCA Distributor. Or 
send $1.00 (check or money order) to 
RCA Distributor and Special Products 
Division, P.O. Box 85, Runnemede, 
N.J. 08078. 

R cii SK Replacement 
Semiconductors 
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Fita 

Until now,the-41 
toughest part of CB 
servicing was 
getting the part. 
Sylvania's ECG - semiconductor replacement 
line has 138 devices for the transistors, 
diodes, rectifiers, integrated circuits and 
modules you need for Citizen's Band repairs. 

And they're all at your Sylvania Distributor. 
That means you can spend your time in the s 

instead of in search of the right parts house. It can 
also make the difference between turning away a 
potential customer, and turning out a profitable 
repair job. 

The latest ECG Semiconductor Replacement 
Guide and Supplement cross -references CB 
devices by original manufacturer's part numbers. 
In practically all cases, you'll find a direct replace- 
ment, not a part that's "something like" the original. 

So don't waste valuable time hunting for parts wh 
you can have ECG's electronics supermarket right 
in your own shop. 

We're helping you make it. ® SYLVANIA 
Circle 13 on reader service card 
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Who builds the 
best electronics around? 

You Do! when you build 
these exciting Heathkit products. 

all in our new spring catalog 

911Var it It #Pd 

0 3--Q1.3--6. co 

ET -3300 Lab Breadboard... 
makes circuit design and 
development fast and easy 

A complete line of Radio 
Control devices and 
systems... and a sleek new 
glider to go with them! 

Our sensational 
Modulus'...the music 
system with total 
flexibility for your 
changing listening 
needs 

10 -4550 Dual -Trace 
DC to 10 MHz scope... 
featuring brighter trace 
and faster writing speed 

.. 

The 
GB-1201 
programmable 
digital stopwatch 
lets you keep track 
of time...for rallies, 
races, trips, 
efficiency studies 

HW -2021 Hand -held 
2 -meter transceiver... 
1 watt out, 5 receive 
and 10 transmit 

channels 

IT -5230 
CRT Tester/ 
Rejuvenator handles 
the new IN -LINE COLOR 
tubes without adapters 

IT -7400 Digital IC 
Tester...for RTL, DTL, 
TTL, CMOS, others... real 
versatility for your bench 

HEATHKIT 
a:: ..a p. ti.p,... ..... 

SPRING 1976 

3. ow.. 1 
a mar - 

s 
:. 

PLUS... wa 

_.._ .. NNW. mall on. 
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Who learns electronics the 
easy, effective, low-cost way? 

YOU DO! when you study 
using the exclusive Heathkit 

Individual Learning Programs. 
What better way to learn electronics than from 
people whose business depends on making it as 
easy to understand and work with as possible? 
These Heathkit Individual Learnings Pro- 
grams will give you a thorough background 
in basic electronics, while letting you 
study and learn at your own pace. There 
are four programs presently available: 
DC electronics, AC electronics, Semi - 
conductor devices, and for the advanced, -i 
Digital Techniques. Each program includes .140e. 
a text written by the same people who 
write the world- famous Heathkit instruction 
manuals, audio records to reinforce and 
"personalize" text materials, and parts 
for hands -on experiments using low -cost 
electronic trainers which provide signal 
sources, power supplies and controls. HEATHKIT 
Find out more about them, send for CONTINUING 

the FREE catalog below. EDUCATION 

IRead all about them! 
The new Spring '76 Heathkit catalog describes those kits above, 
plus over 400 other money- saving electronic kits that are easy and 

fun to build! Send coupon or postcard today for your FREE copy. 
Heath Company, Dept. 20 -16, Benton Harbor, Michigan 49022 

Complete, accurate, HONEST 
descriptions of over 400 electronic 
kits including: 

HEATH 

Schlumberger 
Heath Company, 
Dept. 20 -16, 
Benton Harbor, Michigan 49022 

Automotive, Aircraft and Boating Aids 
Test Instruments 
Stereo Hi -Fi Components 
Amateur and Shortwave Radio 
Color TV Security Systems 
Educational Self -Study 

Please indicate area of interest: 
Color TV Hi -Fi Automotive 
Test Equipment Amateur Shortwave 
Security Self -Study 

Send me my FREE Heathkit Catalog. 

Name 

Use coupon or a Address 

City State postcard today! 
CL-593 Zip 
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Thir...protectr your molt eHpenrive 
hi.fi investment. 

Recognizing that a penny saved is a penny earned, may we suggest 
that trying to economize by putting off the replacement of a worn 
stylus could be like throwing away five dollars every time you play a 
record. (Multiply that by the number of records you own!) Since the 

stylus is the single point of contact 
between the record and the balance 
of the system, it is the most critical 
component for faithfully reproduc- 
ing sound and protecting your rec- 
ord investment. A worn stylus could 
irreparably damage your valuable 
record collection. Insure against 
this, easily and inexpensively, sim- 
ply by having your dealer check 
your Shure stylus regularly. And, 
when required, replace it immedi- 
ately with a genuine Shure replace - 
ment stylus. It will bring the entire 
cartridge back to original specifica- 
tion performance. Stamp out waste: 
see your Shure dealer or write: 

STEREO REO 

BUYING 

ID Cl 

GUIDE 

Shure Brothers Inc. 
222 Hartrey Ave., Evanston, IL 60204 
In Canada: A. C. Simmonds & Sons Limited SHURE 

FREE! 1976 Stereo Directory & Buying Guide with the purchase of a Shure V -15 Type Ill, or the 
M95 series, M75 Type II or M91 series of cartridges. Simply send us your warranty card with the 
notation "Send Free Buying Guide." Hurry-offer subject to supply. 
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KOMPUTER KORNER 
(continued f rom page 24) 

a program interrupt during microcom- 
puter operation. Such an interrupt would 
be generated by an external device that 
wishes to transfer data to or from the 
computer. This particular topic is quite 
complex and it will be a number of months 
before we tackle it in this column. 

The above is about the best that we can 
do to describe the general "anatomy of 
a microcomputer in one thousand words 
or less. Microcomputers are fascinating 
machines. They are small and relatively 
inexpensive, so one is less likely to be 
intimidated by them. They are far simpler 
than their minicomputer and computer 
counterparts and can be readily repaired 
by the simple process of chip substitution. 

R -E 
References 
1. Graf, R. F., Modern Dictionary of Elec- 
tronics, Howard W. Sams & Co., Inc., 
Indianapolis, IN, 1972. 
2. Blukis, J. and Baker, M., Practical 
Digital Electronics, Hewlett- Packard Co., 
Santa Clara, CA, 1974. 

Computer calls to computer 
via amateur radio satellite 

Two North American radio amateurs 
have made the first claimed remote ac- 
cess of a computer, not only through a 
two -way radio link but also via an ama- 
teur communications relay satellite. 

An "execute program" command was 
transmitted by WB4BWK, W. Franklin 
Mitchell, Jr., Due West, SC, to VE2BYG /3, 
Randall S. Smith, Barrie, Ontario, via the 
AMSAT /OSCAR 7 satellite. On recep- 
tion, it executed the stored program 
which consisted of a message from 
VE2BYG /3 to WB4BWK. The data was 
transmitted in ASCII code at a rate of 
110 baud (110 units per second). The 
FCC has granted a waiver to hams in- 
terested in computers and radioteletype, 
permitting them to transmit ASCII -coded 
information by way of the satellite. 

Calculators good for kids 
say mathematics teachers 

The little hand -held electronic calcu- 
lator, which formerly aroused some 
doubts in the minds of educators, is now 
acclaimed as a "valuable instruction aid" 
by the National Council of Teachers of 
Mathematics. "In the classroom," reads 
the Council's policy statement, "the cal- 
culator should be used in imaginative 
ways to reinforce learning and to moti- 
vate the learner as he becomes proficient 
in mathematics." 

According to articles in Arithmetic 
Teacher and Mathematics Teacher, or- 
gans of the Council, important teach- 
ing uses of the calculator are to encour- 
age inquisitiveness and creativity, to 
promote independent problem solving, 
to solve problems that would be imprac- 
tical to attempt with pencil and paper, 
and to decrease the time needed to 
handle difficult computations. The little 
computers can also be used more 
prosaically to solve consumer problems 
and to verify the results of pencil -and- 
paper calculations. R -E 
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BIG 
HELP FOR 
SMALL 
BUCKS. 

Used to be, filling your bench 
with really good test equipment 
meant emptying your wallet. 
Because you had to pay a price 
for quality and versatility. A 
high price. 

Not anymore. CSC's 
ingenious new Design Mate" 
line of test equipment combines 
performance high enough for 
most lab applications with the 
kind of versatility and economy 
everyone can afford. Thanks to 
a number of new design 
concepts and manufacturing 
techniques. 

Proof? Check the specs and 
prices below, then visit your 
CSC dealer for a demonstration. 
Or write for our catalog and 
distributor list. 

CONTINENTAL SPECIALTIES CORPORATION 

ci) =0= 
U EASY DOES IT 
O 44 Kendall Street, Box 1942 

New Haven, CT 06509. 203 -624 -3103 TWX: 710 -465 -1227 
West Coast office: Box 7809, San Francisco, CA U 

w 94119. 415- 421 -8872 TWX: 910 -372 -7992 
Canada: Len Finkler Ltd., Ontario 

Design Mate 1 Breadboard/ 
Power Supply. $49.95* 

Ó_ 

© 1976, Continental Specialties Corporation 
Q *Manufacturer's suggested list 
CC Prices and specifications subject to change without notice. 

32 Circle 20 on reader .service card 

Design Mate 2 Wide -Range 
Function Generator. $64.95* 

Design Mate 3 Precision 
R/C Bridge. $54.95.* 
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New CB Test Gear 
Using the new CB test gear is easy and CB service is 

a whole new field for the consumer electronics 
technician. Consider getting started now 

THE CITIZENS BAND HAS LITERALLY EX- 

ploded! For the last year or so, the sales of 
CB radios have soared to astronomical 
figures. A recent report (R -E January 
1976) said that they had reached a level 
of 100,000 units a month, and the only 
reason they weren't selling more was that 
the setmakers couldn't keep up. The FCC 
has a tremendous backlog of license appli- 
cations (about 350,000). 

So there they are, "out there ", and 
someone has to service them. The regular 
two -way radio repair shops can't keep up 
with the vast numbers of jobs. This makes 
it a lucrative field for the consumer elec- 
tronics men. Only a few added test instru- 
ments will be needed. Most of them aren't 
hard to fix, with proper equipment. 

The only new thing will be transmitter 
servicing. And with the right instruments, 
this isn't too tough. The transmitters and 
receivers are crystal -controlled, which 
makes frequency calibration very simple. 
Receivers are straight single conversion or 
dual conversion superheterodynes, with 
only one new circuit, the squelch. We'll 
cover the typical circuits, test equipment 
and methods, and the legal requirements 
of CB radio servicing, and show you some 
of the ways to make this easier. 

To repair the transmitters, a technician 
must hold an FCC Operator's License of 
at least a Second Class Radiotelephone 
grade, or higher. To get one you must pass 
the FCC test (which isn't any tougher than 
the CET test!) For a very helpful book on 
this, get a copy of Edward M. Noll's 
"Radio Operator's License Handbook, 3d 
Edition" (Sams, 21112). It explains all of 
the Rules and Regulations ( "R &R" 's) and 
gives sample questions with the answers. 
For a higher Class, "First Class Radiotele- 
phone License Handbook" by the same 
author (Sams 21144), which covers First 
and Second Class 'phone license material. 

The FCC requires that you have a copy 
of "FCC Rules and Regulations (R &R's), 
Part 95" in your possession. This, with 
some Amendments, covers Citizens Band 
operation, and tells you what you can and 
can not do, and so on. This is available 
from the Superintendent of Documents, 
U.S. Government Printing Office, Wash- 
ington, D.C. 20402 for a "nominal fee ". 

The most important thing in the R &R's 
is the statement that "Only those persons 
properly licensed are permitted to make 
repairs or adjustments which may result in 
illegal operation." What this means in 
English is that the transmitter must be on- 

JACK DARR 
SERVICE EDITOR 

frequency within the stated tolerance, and 
must not radiate a higher rf power than 
the license calls for. The original CB 
radios used a rating of "5 watts input" 
meaning 5 watts input power to the final 
rf stage. The rule now is "4 watts (of rf 
power) input to the antenna ", which is 
about the same thing. 

If you're interested, "input power" is 
figured by reading the voltage and current 
of the final rf stage, and then multiplying 
to get W =EI. We now have direct -reading 
rf power meters, and the power measure- 
ments are as easy as reading the battery 
voltage with a VOM! Fig. 1 shows one of 
the new CB test instruments. We'll be talk- 
ing about these and several others as we 
go. 

The rule about radiation of too much rf 
power isn't hard to comply with! In most 
cases, the problems we find are too little 
rf output. Off -frequency operation is very 

FIG. 1- WATTMETER MONITORS transceiver 
power output and antenna standing wave 
ratio. This unit has three power scales. 

unlikely. With crystal control, the only 
thing that could cause this would be a bad 
crystal. This would throw the transmitter 
so far off that it wouldn't work at all. 

(There is one thing that can result in il- 
legal operation! This is the use of a "PEP 
Booster" (PEP = Peak Envelop Power) of 
50 watts rating that raises the transmitter 
output to that figure. These are completely 
illegal, and woe be to the CB operator 
caught using one! The FCC does monitor 
the CB bands, and the use of such a thing 
can mean a stiff fine.) 

No periodic frequency checks or logs 
are required, as in commercial two -way 
radio service. However, for best operation, 
the frequency of both receiver and trans - 
miter should be checked each time the set 
is serviced. Another new instrument that 
makes this really a snap is the digital fre- 
quency counter, such as the Simpson 7026 
in Fig. 2. All you do is push the but- 

ton, and these instruments give you a 
direct readout of the operating frequency 
down to the least significant digit. Fre- 
quency tolerance for the CB band is 
.005% or 50 parts per million which is 
easy to get with modern crystals. This is 
roughly ± 135 hertz. 

The CB radio 
Most of the CB sets you'll see wil be 

FIG. 2- FREQUENCY COUNTERS like this 
one read CB frequencies to an accuracy with- 
in 0.1 Hz. 

"transceivers" (transmitter and receiver 
in a single case, sharing not only the power 
supply but quite a few circuits as well). I 
believe that the majority of these are mo- 
bile units with a 12 volt dc power supply. 
There are ac- powered base station units, 
but a lot of these are identical to the mo- 
biles, with the addition of only a 12 volt 
dc power supply from the AC line. 

There are quite elaborate versions, some 
costing as much as a commercial two -way 
radio. The vast majority, though, will be 
the simpler ones used in cars and trucks. 
Solid -state circuitry is almost universal, 
because of the space saving. Some of these 
units are amazingly compact, though they 
have all of the functions of the bigger 
ones. 

There are three main groups of fre- 
quencies used. The "27 -MHz band" has 23 
channels, and this is where most of the 
activity is. A band of frequencies around 
72 MHz is used for radio control of 
models, and there is a "UHF Band" from 
462.55 MHz to 467.725 MHz. Amplitude 
modulation is used almost exclusively. 

Transmitter testing 
This is the part that will be new to most 

technicians. However, with the proper in- 
struments, it isn't at all difficult. If you 
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know the fundamentals of the operation, 
no problems. Let's review a few of the 
basic principles. 

The rf circuits of the transmitter put 
out a radio -frequency signal at the carrier 
frequency. The first check is for correct 
frequency; just feed the signal to a dummy 
load, couple the frequency counter to this 
and push the transmit button. Read the 
channel frequency from the counter read- 
out. Channel 5, for instance, is 27.015 
MHz. 

Next we check the rf power output. 
This, too, is a cinch with the right instru- 
ments. The SWR /rf power meter of Fig. 
1 will give you a direct reading. Fig. 3 

shows another type, with a digital readout, 
that does not require a direct connection 
to the transmitter. 

For bench tests, the rf is fed into a 
"dummy load ". This is a resistance with 
50 ohms impedance (the characteristic im- 
pedance of most CB transmitters). Thank 
goodness for a standard! 

By coupling a "linear detector" to the 
dummy load, the rf signal and modulation 
can be read on an oscilloscope. Fig. 4 
shows the schematic of such a detector; it 
must be built into a shielded case (A 
"Band -Aid" can is very handy, and com- 
mon!) 

There are a couple of reactions that can 
be of a lot of help. Let's go over them 
quickly. The reading you see on the rf 
power meter, without talking into the 
mike, is the unmodulated rf carrier power. 
It would look something like Fig. 5 if you 
had a 50 MHz scope, which isn't neces- 
sary. To make this useful for communica- 
tions, we must "add intelligence" to it; or, 
"modulate" the carrier with an audio fre- 
quency. 

Maximum modulation should be just a 
little below 100 %. Fig. 6 shows an rf car- 
rier with about 95% módulation. Notice 
that the peak value of the rf waves is just 
about twice the peak of the unmodu- 
lated carrier. This happens because we are 
adding the power in the modulating signal 

FIG. 3 -FIELD STRENGTH METER with digi- 
tal output. It has a frequency range of 2 to 
1100 MHz. 

to that of the rf carrier. 
Let's say that the rf signal in Fig. 5 has 

an amplitude of 5 volts peak. Now if we 
modulate this with a 5 -volt peak audio 
signal, the voltage on peaks will be 
doubled, because the two voltages (of the 
same polarity) will add. So, the peaks of 
the full -modulated signal in Fig. 6 will be 
10 volts, and the carrier will be driven 
down to almost zero at points where the 
modulating voltage is opposite -polarity. 

Would you like a fine simple test for 

FIG. 4- LINEAR DETECTOR CIRCUIT. Use 
this to read the modulation of the transmitter 
and detect any sign of distortion. A sinewave 
input must be used. 

this? Good; we have one. Just push the 
transmit button. Note the rf power read- 
ing. Now whistle loudly into the mike and 
watch the meter. If the reading goes up 
roughly 22 %, you are getting 100% mod- 
ulation! (It doesn't come out double be- 
cause the peak reading we just gave is 
voltage, and this is a power reading.) 

There is one more, before we leave this 
section. If you whistle into the mike and S 

T 
rt 

a 

u 
FIG. 5- UNMODULATED RF CARRIER with 
positive and negative peak voltages of 5 

volts. You see this when you key the rig. 

the power reading goes down look out. 
This means that you are over -modulating 
the rf carrier, and actually losing power 
output. There will also be quite a bit of 
distortion. Why? Fig. 7 shows the answer. 
Let's say that you have the same 5 -volt 
peak rf, but that your modulation is 8 volts 
peak. On the cancel -peaks, the rf carrier 
will be driven "below zero ", as shown. So, 
you actually do not get as much rf power 
out as before, and the recovered audio will 
be distorted. In actual CB transmitters. 
this is usually due to a drop in the rf power 
output, rather than to an increase in audio 
modulating voltage. You come out with 
the same condition; too much modulating 
signal for the amount of rf. Common 
causes are mistuning of the rf final ampli- 
fier stage ( "final "), mismatch to the an- 
tenna, and so on. 

Now what if the modulator does get 
weak? This can happen if the mike is de- 
fective or if a driver stage in the trans- 
mitter has a bad transistor. Now the car- 
rier will be under -modulated. The audio 
will be "clear but weak ". The rf power 
meter will not show the normal rise in 

o 

-to b 

FIG. 6 -(top) AUDIO MODULATING signal, 
also positive and negative volts peak. (bot- 
tom) 100% modulated rf signal. Note that 
where modulation and rf voltages add, we gel 
peaks of +10 and -10 volts. This is voltage; 
the power increases by about 22 %. 

power with modulation, but it will not go 
down. 

In the typical CB transmitter, the modu- 
lator stage is also the receiver audio out- 
put, so that any problems such as this will 
show up in the receiver too. (One "goody" 
for doing this is an open emitter bypass 
capacitor in the audio driver stage! This 
reduces the gain and causes quite a bit of 
distortion; check this with a scope on the 
emitter. Should be no signal present at 
all.) 

Final tests 
For the best results, the CB transmitter 

should be checked with the antenna nor- 
mally used; on the vehicle, etc. If there is 
any trouble in the antenna, it will show up 
as a loss of rf power output. (And with 
only 4 watts of rf, we can't put up with 

FIG. 7- EXCESS MODULATION voltage or 
low RF voltage causes overmodulation, and 
loss of RF power output. 

any loss at all!) One common cause of 
this is "standing waves" on the transmis- 
sion line. 

What's a "standing wave ?" When the 
transmitter sends out an rf signal, it travels 
to the antenna through the transmission 
line. If the line, and the antenna, are per- 
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fectly matched, the antenna absorbs all 
of the rf power. (Where does it go? It radi- 
ates off into space as an electrical field. 
This is the only "one -way circuit" in elec- 
tronics!) 

However, if the antenna or transmission 
line isn't matched to the transmitter output 
stage, there will be a reflection of power 
from the antenna back to the transmitter! 
One cycle of rf will go down the line, 
bounce off the mismatch, and start back 
toward the transmitter. On the way, it will 
meet other cycles of rf coming from the 
transmitter. The two will add and cancel, 
and the result will be rf signals that simply 
run back and forth in the transmission 
line. 

This does nothing at all for the total rf 
power output, since these standing waves 
represent precious rf power. They are 
called "Voltage Standing Waves" and the 
voltage standing wave ratio is a measure 
of the efficiency of any transmitter -an- 
tenna system. The abbreviation for this is 
VSWR or "Viz -War" if you want to call 
it that. 

How do we check for this condition? 
(Are you ready for this one ?) You read 
it on a VSWR Meter! This is a special rf 
power meter, which can be switched so 
that it reads "forward power" or normal rf 
output, or reversed so that it reads power 
coming back from the antenna. It is cali- 
brated so that it reads the VSWR directly 
as a ratio. Such an instrument is shown 
in Fig. 8. This can be connected in series 
with the transmission line to the antenna 
and left there. In the FORWARD position, it 
will tell the operator whether he's "getting 
out" or not. 

Standing -wave problems are often 
caused by improper tuning of the final in 
the transmitter. Most of the CB antennas 
used are well -built commercial designs, 
that have very low VSWR's. A VSWR of 
1:1 is "perfect ", and anything above this 
should be checked out. If you do run into 
problems, there is a little device called an 
"Antenna Matcher" which can help; Fig. 
9. It can be installed in the transmission 
line, tuned up and left there. 

A quick check of transmitter adjust- 
ments can be made, in the vehicle, with a 
simple rf detector, of the type shown in 
Fig. 10. It is just a radiation detector. You 
set it near the antenna and push the trans- 
mit button. Then, check all of the rf tun- 
ing adjustments on the transmitter. Set 
these for a peak on the rf meter, and there 
you are. 

This is one fast way of catching any de- 
fective stages in the transmitter. If any of 
these adjustments fail to show a definite 
peak, that stage has a problem! After using 
such an instrument for only a little while, 
you'll be able to get a very good idea of 
whether this transmitter is putting out nor- 
mal rf power. Set the meter about the 
same distance from the antenna each time, 
and the rf reading will be close to the 
same. 

Summing up on the transmitters, the 
final in a CB transmitter is something of 
a "broadband" affair. Since it isn't possible 
to provide really sharp tuning adjustments 
for each of the 23 channels, the finals are 
"peaked" somewhere near the center of 
the band. 

So make your tuning adjustments on 
Channel 11 or 12; then check for rf output 

FIG. 8- STANDING -WAVE -RATIO bridge 
reads relative forward power or reflected 
power and SWR. 

on Channel 1 and Channel 23 to make 
sure that something isn't causing too much 
of a "droop" in the curve. Since the whole 
CB Class -D band is only 300 kHz from 
one end to the other, it's not impossible to 
get good results over the whole band. 

Checking receivers 
The typical CB receiver will be crystal - 

controlled. This makes it handy. You don't 
need a very accurately calibrated rf signal 
generator for alignment work! Just tune 
the signal generator for maximum output 
through the front end, and there you are. 

CB ANTENNA MATCHER 

FIG. 9- ANTENNA TUNER for 27 -MHz Citi- 
zens band offers improved operation of CB 
transceivers and reduces harmonic rediation 
and television interference. It can tune the 
transmission line to a 1:1 SWR. 

For sensitivity tests, the generator should 
have an accurately -calibrated output at- 
tenuator. Most of the better CB receivers 
have astonishingly good sensitivity, often 
down around 1.0 microvolt or better. 

The receiver's RF amplfier stage is also 
somewhat wideband, but the sensitivity is 
attained in the IF stages. Many of them 
use dual- conversion IF's, with the first one 
up around 10 MHz, and the second down 
around 455 kHz. Both oscillators will be 
crystal -controlled for stability. 

The squelch circuit 
There is one circuit used in all CB re- 

ceivers that isn't common in the broadcast 
types. This is the "squelch ". This circuit 
does just what its name implies; it 
squelches the "blow" or hiss that would be 
heard in the absence of an incoming sig- 
nal. (In the very first two -way police 
radios, it wasn't used. The constant roar 
drove the poor officers mad, so they simply 
turned the volume down. So they missed 
a lot of calls. This spurred the develop- 
ment of a working squelch circuit.) 

The operation of a squelch circuit is 
simple. The most common type uses a high 

bias on one of the audio preamplifier 
stages. This cuts off the tube /transistor, so 
that there is no sound in the speaker. The 
RF and IF stages are still picking up the 
random noise or blow. This is rectified, 
and used to maintain the cutoff bias. 

When a signal is picked up, these stages 
will "quiet" because the signal overrides 
the random noise. This drop in the noise 
voltage causes the squelch circuit te de- 
velop a bucking voltage which "opens" the 
audio stage by cancelling the cut -off bias: 
the signal goes through. 

In case you're wondering how the set 
can tell the difference between the noise 
and the signal, this, too, is fairly simple! 
The noise is "white noise ", or random 
samples of all kinds of frequencies, mostly 
very high. So, we pick off only the very 
high- frequency signals and use them to 
hold the squelch off. The voice signals are, 

FIG. 10 -FIELD STRENGTH METER indicates 
relative field strength of CB antenna power 
over a frequency range of 1.5 to 200 MHz. A 

7 -ounce instrument. 

by comparison, very low frequencies, so 
they have no effect on the squelch circuit 
itself. 

Most problems in the squelch circuits 
will be due to weak tubes, leaky transis- 
tors, bad resistors, and so on. A very good 
check for the condition of this circuit is 
just turning the squelch control. If this 
will "break" (let the speaker blow) some- 
where near the center of rotation, the 
squelch is in pretty good shape. 

If you must turn it all the way to one 
end, and then it barely breaks the squelch, 
something has drifted off value, and will 
cause trouble very soon. If the squelch 
won't break at all, you may have trouble 
in the RF or IF stages, or in the controlled 
stage. Check the dc voltages with and 
without an input signal, and it shouldn't 
take long to pin down the guilty part. 

Odds and ends 
Watch out for "Unauthorized Repairs "! 

Quite a few CB operators are amateurs. 
I don't mean amateur operators -I mean 
amateur technicians! When you get one of 
these sets, look it over very carefully. 
Check the type and location of all tubes 
and transistors. This kind of thing isn't 
hard to spot if you're looking for it, but 
it can really throw you a curve if you're 
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not really on your toes. 
One set came in with simply awful sen- 

sitivity on the receiver. The rf tube was 
checked, and found to be perfectly good, 
also brand new. After much digging 
around, we noticed that the dc voltages 
around this tube socket were in very funny 
places for the tube in use. It turned out 
that the original tube was a dual- triode. 
The one in it was a triode -pentode. You 
may find a transistor installed backward, 
or npn's used where a pnp should be, and 
all sorts of goodies like that. 

This brings up a very important point - 
service data. With the right service data, 
we would have caught the tube substitu- 
tion instantly; it wasn't there (at the time! 
It is now). You can get full service data for 
all of the U.S. makes of CB sets in Sams 
Photofact "CB Radio Series" of manuals. 
This will save a great deal of time in 
checking parts, locating tuning adjust- 
ments, and many other things. 

Check that voltage regulator! 
Like all other electronic equipment, CB 

radios have their own peculiar problems. 
Since the majority of them are solid- state, 
and also used in vehicles, the car's electri- 
cal system must be in good shape. If the 
trouble is blown rf or audio transistors, 
etc., check the vehicle's voltage regulator. 

It must never be higher than 13.8 volts 
with the engine running at cruising speed. 
If this voltage goes up to 15.5 or 16 volts, 
look out. Many operators have a habit of 
making long transmissions without letting 
up on the key. This normally heats up 

output and audio transistors, and if the 
supply voltage is too high, can lead to 
failure due to overheating of the junctions. 

AUTORANGING FREQUENCY COUNTER is 
great for CB service work. You only have to 
turn it on and select the mode. 

In some sets, these transistors are not de- 
rated enough to begin with, and a 30 to 
40% increase in the supply voltage can 
drive them into breakdown. 

In certain sets, the rf output transistors 
will have to be replaced by the exact equiv- 
alents, due to socket or basing problems. 
Many of these are EIAJ types, such as 
2SC1173, and others which do not as yet 
have U.S. exact duplicates. Mostly, the 
cases won't fit, and the extra wiring needed 
to convert may upset the stray capacitance 
of the final, and cause tuning problems. 
This will soon be remedied, I'm sure, but 
for now you may have to dig up exact 
duplicates. The back pages of Radio -Elec- 
tronics are a good place for this! There 
are quite a few semiconductor supply 
houses listed in here who stock these spe- 
cial types of CB transistors. 

WATTMETER MONITORS transceiver power 
output and antenna standing wave ratio. The 
unit has a flat response directional coupler 
independent of frequency from 3.5 to 30 
MHz. Three power reading scales cover 0 to 
1000 watts. Expanded range calibration of 
the SWR scale permits direct reading of 
from 1:1 to 3:1 SWR. 

Final notes 
In general, the TV technician who wants 

to get into CB radio work won't have too 
many problems. Practically all of his regu- 
lar test equipment can be used, with only 
a few instruments added. As I said before, 
the FCC license test isn't any harder than 
the CET tests. You don't have to make 
periodic frequency checks; the only thing 
you might do here, if you do make a fre- 
quency check, is to note it on the state- 
ment, with the date and results. (You 
charge for this, of course!) 

So, there you are. As so many of the 
CB operators say today "Arkie to Screw- 
driver- Jockey- Out! ". R -E 

Electronic games on home TV 
making a sudden upsurge 

According to a number of dealers, 
electronic TV games became an impor- 
tant factor in toy departments for the 
first time last Christmas season. Odys- 
sey, a Magnavox product, was intro- 
duced three years ago, but felt its first 
heavy demand last year with the result 
that the company's production lines 
worked full time to fill Christmas orders. 
Odyssey was described in full in the 
December, 1975 issue of this magazine 
(page 29) with block diagrams of the 
circuitry. 

Another company, Broadmoor, puts 
out a game that requires a modified TV 
set, since the game signals are injected 
into the video circuitry. It plays hockey 
and tennis. Atari, maker of sports- arcade 
electronic games, produces a very pop- 
ular game called Pong. 

Coding system to combat 
video tape pirating 

A device to prevent illegal copying of 
videotapes has been developed by Gold - 
mark Communications Corp., Byron Mo- 
tion Pictures and Teletronics Interna- 
tional, three organizations working in the 
television and motion picture field. 

Called "Stop- Copy," the system uses 
a specially devised technique to code 
the magnetic tape electronically. The 
special coding permits a program to be 
played through the videocassette, but if 

an attempt is made to record the pro- 
gram on another videocassette recorder, 
the coding prevents video recording 
and the result is a blank copy. While the 

"Stop- Copy" system is not yet compat- 
ible with all types of video recorders, a 
more completely compatible type is un- 
der devolopment. 

The developers warn that although the 
present device is successful in prevent- 

ing ordinary illegal duplication, it could 
possibly be circumvented by a skilled 
electronic technician. More sophisticated 
technology may be required to deter the 
professional who decides to engage in 
program pirating. 

COMPUTERIZED NEWSPAPER MAKEUP 

MODERN NEWSPAPERS have replaced the traditional type -case and blue pencil with com- 
puterized composition and electronic -display editing. The above scene at the Minneapolis 
Star and Tribune is typical. Display ads are set up with the help of a Raytheon 1,000 -line 
television screen and solid -state memory composition system. Items can be set up or erased 
either by the keyboard or with an "electric pencil" applied directly to the face of the tube. 
What the pencil crosses out is erased in the computer and can be replaced by material 
typed in from the keyboard. Display type of different sizes and faces can be selected and 
typed in almost as easily as typing one size and face on a standard typewriter. 
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Tachometer 
and 

Over -Speed 
Alarms 

The versatile CD4001 IC 
is the heart of these 

practical tachometer and over - 
speed alarm circuits that 

you can build and connect 
to any vehicle with a 6- or 

12 -volt electrical system 

MANY MODERN SEMICONDUCTOR DEVICES 
have practical applications in automobiles. 
One of the most useful devices is the 
CD4001 COS /MOS digital integrated cir- 
cuit. The CD4001 is an inexpensive and 
readily available quad 2 -input NOR gate 
that features near -infinite input imped- 
ance, a low output impedance, near -zero 
quiescent current consumption, and the 
ability to operate from any supply source 
in the range of 5 to 15 volts. 

The CD4001 is very versatile and can 
readily be made to act in a variety of gate, 
logic, inverter, and multivibrator roles. In 
this first part of this 2 -part story, we show 
how you can use a single CD4001 IC to 
make an inexpensive but highly efficient 
precision tachometer or RPM meter for 
your car. 

In Part 2 of the series, we'll go on to 
show how the basic tachometer circuit can 
be expanded so that it also acts as a pre- 
cision red -line or over -speed alarm. This 
alarm generates an audio /visual output 
when the engine or vehicle speed exceeds 
a pre -set limit. 

The tachometer and over -speed alarm 
circuits can be used on any gasoline - 
powered vehicle having a 12 -volt electrical 
system. If required, the tachometer circuit 
can also be used on vehicles with 6 -volt 
electrical systems by using a simple 
adapter device that is also described in 
this article. Before looking at the first of 
these circuits, let's digress a little and take 
a brief look at the characteristics of the 
CD4001 integrated circuit that forms the 
basis of these designs. 

The CD4001 IC 
The CD4001 COS /MOS digital IC is a 

quad 2 -input NOR gate. The basic circuit 
and pin connections of the device are 
shown in Fig. 1. A full description of this 
unit was given in the September 1974 
issue of Radio -Electronics. For our present 
purpose, it is sufficient to know that each 
of the four gates of the device features a 

R. M. MARSTON 

near -infinite input impedance, a low out- 
put impedance, near -zero quiescent cur- 
rent consumption, and the ability to op- 
erate from any supply source in the range 
5 to 15 volts. 

If a rising or falling voltage is applied 
to the input of a COS /MOS digital IC 
element, the output of the device remains 
unaffected until the input signal reaches a 
value known as the transition voltage, at 

C04001 

GNO 
I0V) 

14 V00 
(+ve) 

13 

12 

10 

B 

(TOP VIEW) 

FIG. 1 -LOGIC DIAGRAM and pin connec- 
tions of the CD4001 quad 2 -input NOR gate. 

+ve15TOl5Vl 

14 

oV 

4 
OUT 

cl 
.001pF 

TO PINS 8, 9. 

12 ANO 13 

1 CO4001 

J L 

which point the output may switch rap- 
idly from one logic state to the other. The 
transition voltage of a device is usually 
specified as a percentage of its supply 
voltage: The CD4001 has a typical transi- 
tion voltage value of 50% of its supply 
voltage, the actual production spread lim- 
its being 30% to 70 %. 

The CD4001 is a very versatile device. 
Each logic element of the CD4001 can be 
used as a NOR gate by using the connec- 
tions shown in Fig. 2. A NOR gate pro- 
vides a low (logic 0) output if either 
input is high (logic 1). Alternatively, the 
NOR gates can be used as NOT elements 
or simple pulse inverters by using the con- 
nections shown in Fig. 3. A NOT element 
provides a low output when the input is 
high, and vice versa. Note when using this 
device (and all other COS /MOS digital in- 
tegrated circuits), that the unused input 
pins of the IC must be disabled by connect- 
ing them to one of the circuit supply lines. 

Any two or more gates of a CD4001 
IC can be cross -coupled to make a highly 
efficient version of any one of the three 
basic types of multivibrator. Figure 4 -a 
shows the connections for making a 
simple 800 -Hz astable multivibrator or 
square -wave generator that operates 
whenever its power supply is connected, 
and Fig. 4 -b shows a gated version of the 
same basic circuit. The Fig. 4 -b circuit 
can be gated on by applying the full posi- 
tive supply voltage to pin 2 of the IC, and 
can be gated off by reducing the voltage 
on pin 2 to zero. 

INPUT A 

INPUT B 

+ ve 

(5 TO 15V) 

'. CD4001 

OV 

3 
OUTPUT 

TO PINS 5, 6, B, 

9, 12 ANO 13. 

FIG. 2 -A NOR GATE is obtained by connect- 
ing one of the gates of the CD4001 as shown. 

J 

15 TO 15V1 

14 : C04001 

3 

OUTPUT 

OV 

TO PINS 5,6,8, 
9,12 AND 13. 

FIG. 3 -A PULSE INVERTER is obtained by 
connecting one of the gates of the CD4001 
as shown. 

b 

TO PINS 8 ') 

12 ANO 13 

FIG. 4- ASTABLE MULTIVIBRATOR circuits operating at 800 Hz are shown. Circuit shown in a 
is a simple astable while circuit shown in b must be gated to operate. 
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Figure 5 shows how two of the gates 
of a CD4001 can be cross- coupled to form 
a monostable multivibrator. An outstand- 
ing feature of this particular circuit is that 
it can be triggered by any input waveform 
shape, irrespective of its rise -time or dur- 
ation. The duration can be longer or 
shorter than that of the actual output 
pulse. The shape of the output pulse is in- 
dependent of the shape of the trigger sig- 
nal. The output pulse of the circuit is 
actually initiated at the moment that the 
input trigger signal rises above the transi- 
tion voltage. The circuit is unaffected by 
input voltages that fall below the transi- 
tion voltage. 

Finally, Fig. 6 shows how the mono - 
stable multivibrator described above can 
be used as a simple but very accurate 
linear- scaled analogue frequency meter, 
giving a full -scale reading of 1 -kHz on an 

TRIGGER 
INPUT 

R2 

IC1= CD4001 

* ve 

FIG. 5- MONOSTABLE MULTIVIBRATOR 
provides an output pulse when it is triggered. 

Cl 
10NF 

1-71 
R1 - > 

INPUT 
10K 

I 

R2 

1 MEG 

inexpensive 1 -mA moving -coil meter. 
Here, the input trigger signals are fed 

to the gate -A- gate -B monostable circuit 
via the Ql preamplifier and via the gate -D 
inverter stage. The output pulses of the 
monostable are fed to the 1 -mA meter via 
gate C and current -limiting resistor R8. 
The supply line of the circuit is stabilized 
at 6.8 volts by the R9 -D2 -C4 network. 
Consequently, a current pulse of fixed 
amplitude and fixed length is fed to the 
meter each time the monostable is trig- 
gered. 

The average current flowing in the meter 
in the above circuit is equal to the product 
of the peak pulse current and the pulse 
length and the repetition frequency of the 
pulse. In practice, the circuit gives a peak 
pulse current of approximately 2 mA and 
has a pulse length of 0.5 ms, so the meter 
reads its full -scale value of 1 mA at 1 kHz, 
and reads 0.5 mA at 500 Hz and 0.1 mA 
at 100 Hz. The circuit thus acts as a linear - 
scale frequency meter. 

Note that the meter in this circuit can 
not be damaged by applying too high an 
input frequency, since the maximum meter 
current is limited to 2 mA by R8, and all 

1 mA moving -coil meters can withstand 
this magnitude of overload quite easily. 

The Fig. 6 circuit can be made to read 
precisely 1 kHz at full scale by simply 
feeding an accurate I kHz signal to its in- 
put and adjusting R6 for the full -scale 
reading. The linearity of the circuit is 
equal to that of the basic meter. The cir- 
cuit can be triggered from any input wave- 
form shape, and has an input sensitivity 

R9 
. +ve (9 TO 18V( 
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1K 
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R6 
100K 
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GATE C 
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0 -1 mA 
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FIG. 6- LINEAR SCALE analog frequency meter has a 1 kHz full -scale reading. 
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Ci 
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1005F 
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of approximately l00'mV RMS and an in- 
put impedance of about 10,000 ohms. 

The circuit can be made to read alterna- 
tive full -scale frequency values by altering 
the values of C3 and /or R6 -R7. Higher 
frequencies can be obtained by reducipg 
the values of these components, and vice 
versa. The circuit gives a useful perfor- 
mance up to frequencies of a few hundred 
kHz. 

The Fig. 6 circuit can easily be adapted 
to function as a tachometer, and forms the 
basis of the tachometer and red -line or 
over -speed alarm circuits described in this 
article. 

A high -performance tachometer 
Fig. 7 shows how the Fig. 6 circuit can 

be adapted for use as a tachometer or 
RPM -meter on vehicles equipped with 12- 
volt electrical systems. Circuit operation 
relies on the fact that a vehicles contact 
breaker (breaker points) develops a wave- 
form with a basic frequency that is di- 
rectly proportional to the engine's RPM. 
In the Fig. 7 circuit, this waveform is 
picked up and used to trigger a mono- 
stable multivibrator. The output frequency 
of the multivibrator is indicated on a 
1 -mA meter in the same way as the Fig. 6 
circuit. In this case. however, the meter is 
calibrated directly in RPM rather than in 
frequency. 

The interesting technical feature of the 
Fig. 7 circuit is the method of converting 
the basic contact breaker signal into a 
form suitable for triggering the COS /MOS 
monostable multivibrator. Fig. 8 shows 
the actual waveforms that are obtained in 
different parts of the circuit when it is 
connected to a 4- cylinder engine at 3000 
RPM. Note particularly the details of the 
contact breaker signal appearing at point 
"A" of the 'circuit. 

As the contact breaker first opens, the 
ignition coil is thrown into oscillation at 
a frequency of approximately 10 kHz. In 
the first half -cycle of this oscillation, a 
peak signal of about 250 volts is developed 
across the contact breaker. This peak volt- 
age drops rapidly to about 30 volts as 
ionization takes place across the vehicles 
spark plug gap. After 1.5 ms or so, the 
ionization process ceases and the coil 
again goes into oscillation. 

This time the coil oscillates at a fre- 
quency of about 2.5 kHz. As this oscilla- 
tion dies away the contact breaker voltage 

R9 1K 

VN1r 

0-0-TO PINS 8 & 9 

FIG. 7- TACHOMETER CIRCUIT can be used on any car equipped with a 12 -volt electrical system. 

ICI = C04001 
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N 
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APPROX 
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OV-L- - 
--+-I 3.3ms 

FIG. 8- VOLTAGE WAVEFORMS obtained 
from tachometer circuit when it is con- 
nected to a 4- cylinder engine operating at 
3000 RPM. 
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FIG. 9- RELATIONSHIP between frequency, 
RPM and the value of R7 needed to provide 
full -scale readings for different types of en- 
gines. The value of C2 is .01 µF. 

stabilizes at the vehicles battery voltage of 
roughly 12- volts. Eventually, the contact 
breaker closes again, and the voltage falls 
to zero. When the contact breaker re- 
opens, another high -voltage oscillation is 
initiated, and the waveform repeats. 

Thus, the contact breaker signal is quite 
complex and contains a variety of fre- 
quency and voltage components. To trig- 
ger the tachometer, we need to detect the 
basic contact breaker frequency but reject 
all the transient oscillatory voltages. The 
Fig. 7 circuit achieves this as follows: 

First, the basic contact breaker signal is 
applied to the base of emitter follower Q1 
via voltage divider R1 -R2 -R3 and diode 
D1. The voltage divider reduces the ampli- 
tude of the signal by a factor of about 40, 
and the diode eliminates the negative parts 
of the signal at point "B" of the circuit. 
Any positive portions of the signal at point 
"B" that significantly exceeds the 6.8 volt 

`D1 AND 02= GENERAL PURPOSE GERMANIUM DIODES 
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FIG. 10- 6 -to -12 VOLT converter enables the tachometer circuit to be used with cars equipped 
with 6 -volt electrical systems. 
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6V 

FIG. 11- METHOD OF CONNECTING tachometer to 6 -volt systems via the converter on cars 
with + ground is shown in a and - ground is shown in b. 

Zener -stabilized supply of QI causes the 
base -collector junction of the transistor to 
become forward biased, so positive sig- 
nals are automatically clipped at about 
7.4 volts at point `B" of the circuit. 

The signal appearing at the emitter of 
Q1 is similar to that of the base, except 
that approximately 600 mV is subtracted 
from all parts of the waveform by the for- 
ward- biased base -emitter junction of the 
transistor. This waveform is fed to a peak - 
detecting time -constant circuit formed by 
D2 -CI and R5, with the result that a 
pulse waveform with a short rise -time and 
a relatively long fall -time is developed at 
point "C" of the circuit. This waveform is 
used to trigger the monostable multivibra- 
tor via R6. 

Note that, since the monostable is fired 
by a positive -going transition voltage with 
a nominal value of 3.4 volts (- 50% of 
the 6.8 -volt supply), and since the input 
attenuator provides a division factor of 
about 40, the monostable actually triggers 
at the moment that the contact breaker 
signal rises to approximately 126 volts. 
This occurs as the breaker points first 
open. The monostable is thus triggered 
synchronously with the contact breaker, 
but is unaffected by voltage transients with 
a magnitude lower than 126 volts or so. 
The Fig. 7 circuit thus acts as a versatile 
and accurate tachometer or RPM meter. 

The tachometer circuit can be fitted to 
any vehicle having a 12 -volt electrical sys- 
tem, irrespective of the systems polarity. 
The supply leads for the tachometer are 
connected to the vehicle's battery via the 
ignition switch, and the circuits input ter- 
minal is connected to a suitable pick -up 
point. On vehicles with conventional ig- 
nition systems, the terminal is connected 
to the contact breaker. On vehicles fitted 
with capacitor- discharge ignition systems, 
the terminal should be connected to the 
high -voltage output point of the C -D ig- 
nition unit. 

Before attaching the unit to the car, it 
must first be calibrated to give the ap- 
propriate full -scale RPM readings for the 
particular vehicle in question. The pro- 
cedure here is to first decide the full -scale 
RPM reading that is required, and then 
consult the graph of Fig. 9 to find the 
frequency that corresponds to that read- 
ing on that particular vehicle. 

Thus, a frequency of 333 Hz corre- 
sponds to a reading of 10,000 RPM on a 
4- cylinder 4 -cycle engine. The output of 
a square wave generator set to this fre- 
quency, with a peak amplitude of approxi- 
mately 6.8 volts, is then connected to the 
input of the tachometer circuit after first 
setting potentiometer R2 to its maximum 
value. Then adjust R7 to give the full -scale 

(continued on page 82) 
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Inside 30 Channel 
M ATV Systems 

RETURN 
SPECTRUM FOR 5 LOW AIR- 9 MID-BAND 7 HIGH BAND 9 SUPER -BAND 5 

4 CHANNEL 
2 -WAY VHF BAND 

TV CHANNELS 
FM CRAFT 

NAVI- 
TV CHANNELS TV CHANNELS TV CHANNELS CHANNEL 

TV 
CROSSOVER 

FILTERS 12 -6) GATION IA-I) (7 -13) (J -R) EXPANSION 

OR OTHER 

30 54 88 108 120 174 

FREQUENCY IN MHz 
16 300 

FIG. 1- FREQUENCY SPECTRUM for modern 
CATV systems. 

The demand for more channels in master -antenna TV distribution systems 

increases as such systems are specified for new hotels, apartment 
complexes and shopping centers. Here are how the wideband systems work. 

BERT WOLF* 

THE NEW TREND IN MATV (MASTER 
Antenna TV) systems is toward more 
channels and more services. Like 
CATV (CAble TV) systems, MATV 
has been moving steadily toward more 
program choice over the past 26 years. 

For a long time, systems were con- 
fined to the low VHF band (channels 
2 thru 6). Then, new equipment per- 
mitted systems to carry the high VHF 
band (7 thru 13) channels. Once the 
technology permitted adjacent -chan- 
nel operation, systems carrying up to 
12 VHF channels were possible. 

However, 12 channels were still not 
enough. Modern CATV systems use 
the midband (120 MHz to 174 MHz) 
and the super -band (216 MHz to 300 
MHz), giving them 30 to 35 channel 
capability without UHF distribution. 
CATV systems convert UHF channels 
to lower frequencies to reduce cable 
attenuation and the high costs of UHF 
signal distribution. Figure 1 shows the 
spectrum for today's CATV systems. 

Modern cable -TV systems typically 
exceed 12- channel capability and the 
FCC currently requires a minimum of 
20- channel capability in the 100 largest 
TV markets. They also require 2 -way 
capability, at least on a non -voice 
basis. Two -way capability typically in- 
volves the use of the sub -channel band 
(5 -30 MHz) for return information. 

Many MATV systems are now being 
designed to carry over 20 channels so 
that they can accept a CATV feed. 
Other MATV systems are being de- 

*V.P. & General Manager, Jerrold Electronics 
DSD Division. 

signed for more than 12 channels to 
accommodate all the available off -air 
channels plus local closed- circuit TV 
channels. As a result, there is a growing 
requirement for MATV systems with a 
capability of over 20 channels. 

Equipment requirements 
Most passive MATV equipment 

(splitters, tap -offs, etc.) in use over the 
past 10 years are capable of passing the 
entire VHF spectrum (54 to 216 
MHz). For an all -channel MATV sys- 
tem to be CATV compatible, all equip- 
ment must be capable of passing 5 to 
806 MHz to include the whole spec- 
trum shown in Fig. 1. 

The most critical piece of active 
equipment for a 30- channel system is 
the internal distribution amplifier. Fig- 
ure 2 shows a typical MATV amplifier 
capable of covering the entire 5 to 300 
MHz spectrum. An important feature 
of amplifiers designed to handle mid - 
band channels is that they must use 

FIG. 2- JERROLD MODEL IDA -45 30- channel 
amplifier with 2 -way capability. 

push -pull circuitry. This is essential to 
eliminate second -order distortion. 

Second order distortion is not impor- 
tant in ordinary MATV amplifiers. 
This is because of the standard VHF 
frequency assignments established by 
the FCC. Take any pair of picture car- 
rier- frequencies in the VHF band 
(channels 2 thru 13) and you will find 
that neither their sum nor their differ- 
ence frequencies (which are generated 
when two frequencies are mixed) fall 
within the VHF low -band (channels 2 
thru 6) or the VHF high -band (chan- 
nels 7 thru 13). Similarly all of the 
second harmonics of the low VHF 
band carriers (except channel 6 sound 
carrier) fall between the two VHF 
bands. 

Figure 3 shows the spectrum ob- 
tained when 12 continuous -wave sig- 
nals on the VHF picture carrier -fre- 
quencies were sent through a broad- 
band VHF amplifier. Notice that none 
of the beats or harmonics are in a po- 
sition to cause interference. 

When it comes to the mid -band, 
however, second -order distortion be- 
comes a very important factor. Mid - 
band channels are in the portion of the 
spectrum most affected by second - 
order distortion. Push -pull circuitry 
cancels second -order distortion, mak- 
ing it possible to carry these extra 
channels. 

Figure 4 is a functional block dia- 
gram of the output section of a typical 
push -pull RF amplifier. The first hybrid 
inverter splits the input signal into two 
equal portions. It sends half of the sig- 
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FCC CATV 
TECHNICAL STANDARDS 

Channel Capacity 

Subscriber Tap Level 

Range 

Limit Between 
Adjacent 
Channels 

Limit Between 
Non -Adjacent 
Channels 

Visual To Aural Carrier 
Ratio 

Signal -To -Hum 

Channel Frequency 
Response 

Carrier- To-Noise 
Carrier Interference 
Isolation Between 

Outlets 
System Radiation Limits 

below 54 MHz 

54 to 216 MHz 

Above 216 MHz 

2 -way Capacity 

FCC CATV 

STANDARD 

20 channels, mini- 
mum, in top 100 

markets 

0 dB mV to 
12 dB mV 

3 dB maximum 

12 dB maximum 

- 13 dB to - 17 dB 

5 %, - 26 dB 

maximum 
± 2 dB max., 

-1to +4 
MHz of visual 
carrier 

36 dB minimum* 
46 dB minimum 

18 dB minimum* 

15 AV /meter 
@ 100 feet 

20 AV /meter 
@ 10 feet 

15 AV /meter 
@ 100 feet 

at least non -video 
capacity 

'Jerrold 30 Channel Standard is identical to 
FCC CATV Standard except that Jerrold re- 
quires a carrier -to -noise of 50 dB minimum 
and the Isolation Between Outlets to be 18 
dB minimum. (Required to limit noise addi- 
tion to incoming signal to less than 0.5 dB, 
if incoming C/N is 40 dB or less.) 
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Fig. 3- FREQUENCY SPECTRUM of 12 con- 
tinuous -wave signals with appreciable 2nd - 
order distortion. 
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FIG. 4- PUSH -PULL AMPLIFIER eliminates 
2nd -order distortion. 
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FIG. 5- CONVENTIONAL MATV RISER system has high distribution losses. 

nal in -phase to driver amplifier Q1. The 
phase of the other half of the signal is 
inverted 180 degrees and sent to driver 
amplifier Q2. Transistors Q1 and Q2 
are a matched -pair arranged in a com- 
mon- emitter configuration. 

The second hybrid inverter inverts 
the signal from Q4 and then combines 
it with the signal from Q3. A push -pull 
RF amplifier provides exactly the same 
advantages as a push -pull audio am- 
plifier. Even harmonics are mixed at 
exactly the same amplitude, but 180° 
out of phase. Therefore, they cancel 
each other and the second -order har- 
monic distortion is eliminated. 

For large MATV systems, high -out- 
put capability is very important. Out- 
put capability is related to the number 
of channels carried by the amplifier 
and the amount of cross -modulation 
distortion that can be tolerated. MATV 
amplifiers should be rated at 0.15% 
cross -modulation ( -57 dB) or better 
if they are to accept a CATV feed or 
if cascading is required. In systems 
where no implifier cascading is re- 
quired, 0.5% cross -modulation ( -46 
dB) is generally considered tolerable. 

Typical 30- channel MATV systems 
A typical MATV system is shown in 

Fig. 5. Observe that the risers go from 
apartment to apartment. There is no 
direct access to each apartment and 
therefore no direct control over a cable 

15th FLOOR 

14th FLOOR 

4th FLOOR 

3rd FLOOR 

2nd FLOOR 

1st FLOOR 

75 OHM 
TERMINATION 

TV connection without entering an 
apartment. At that point it is still im- 
practical to discontinue service without 
affecting the other sets on the same 
riser. Another problem with the con- 
ventional riser system shown in Fig. 5 

is that distribution losses are high. 
A better way to do the job is shown 

in Fig. 6. This system uses one central 
core riser with horizontal feeders. No- 
tice that this system does provide direct 
access to every subscriber at the cen- 
tral core. Further, only one line ex- 
tender is required, rather than eight. 
Electrical contractors are accustomed 
to running conduit for vertical risers 
and it will take time before specifica- 
tions can be changed to accommodate 
a central -core horizontal- feeder sys- 
tem. 

In many instances, 30- channel 
MATV systems will be two -stage af- 
fairs. The first stage is to build a self - 
contained, fully functional system that 
provides excellent quality and program 
variety. The second stage is to inter- 
face the MATV system with the CATV 
system as soon as a CATV feed be- 
comes available. By planning ahead, 
you protect the system from obsoles- 
cence. When CATV comes to the area, 
no rewiring or extra equipment will be 
required. 

Even if a CATV feed never becomes 
available ,a 30- channel MATV system 
can still deliver excellent services. In 
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ANTENNA 

SUBSCRIBER TERMINAL 
(ACCESS IN CENTRAL CORE) 
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CCII I1,1 
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AMPLIFIER 

8 -WAY 
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FOR 
NON -SUBSCRIBERS 
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FIG. 6- CENTRAL CORE RISER system has a single vertical riser. 

Substitutes 
For 

Transistors 
We have a machine of Japanese man- 

ufacture, with a solid -state control unit. 
A copy of the schematic is attached 
(see diagram). The transistors actually 
used are noted beside the symbols. It 
is still working, but I'd like to have in- 
formation as to substitutes available in 
this country, before they blow out. - 
IT .A., Conyngham, PA. 

There is a wise move. After an un- 
known device has blown, it's very diffi- 
cult to get any exact data on it. l'vc 
noted possible substitutes on the dia- 
gram, where I could get the data. 
There are a couple of things that you 
will have to verify; see the "notes" 
marked. 

1. The Zener diode. No listing on 
a 15234, but this is obviously a Zener. 
Read the DC voltage across it. This will 
give you the correct rating. 

2. These are SCR's. There are many 
of these available. To get the correct 

220V 

BASEMENT 

addition to all available off -the -air 
channels, many other program sources 
are possible. Premium movies are be- 
coming commonplace in hotels and 
motels. They may soon be available to 
residents in suitably equipped apart- 
ment house complexes, condominiums, 
housing developments and trailer parks 
as well. 

Closed- circuit TV channels are being 
used both for security and entertain- 
ment. Some systems, for example, use 
one CCTV channel to watch the front 
door and another channel to see who is 
in the elevator. CCTV channels are 
also useful for time- message -weather- 
music, watching swimming pools and 
recreation areas. 

Hospitals, nursing homes and medi- 
cal schools often use converters to 
provide restricted acces to certain pro- 
grams. Anyone connected to the sys- 
tem can watch entertainment pro- 
grams, but only authorized personnel 
equipped with converters can watch 
televised operations and medical train- 
ing programs telecast on sub -, mid- and 
super -band channels. 

The two -way capability of MATV 
systems may eventually be used to 
monitor fire and burglar alarms, 
polling, shop -at -home services, student 
response systems, etc. The possibilities 
are mind boggling. 

We have the technology for 30 -chan- 
nel MATV systems right now. They 
cost a little more than conventional 
MATV systems, but they are obsoles- 
cence- proof. R -E 

PRINTED CIRCUIT BASE 

..,. ..,. 

39052 

3K-10W 2$H12 
(HEP-801) 
(SK-3112) 

ILl 

12 

SH-1 

(41 SH-1 

TO C.T. 
CURRENT 

TRANSFORMER 

4M 
31 Ft? 56K 

i 

SF2 

IS234 
NOTE 1 

(2)2SB265 
(SK-3004) 

ratings, measure the maximum voltage 
across them. Also, open the circuit 
and insert a milliammeter (ammeter ?) 
and see what the maximum current is. 

1K 

_J 

VR1 
2K 

Note this on the schematic, as well as 
the normal DC voltages on all of the 
transistors. "SH -1 " and -2 are common 
silicon diodes, I'm pretty sure. R -E 
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TEST TIMP= 
New audio test equipment reduces measurement time 

while increasing measurement accuracy. Here's 
what this new equipment is all about. 

IT TAKES A TECHNICIAN ABOUT TEN MIN - 

utes to plot the frequency response of an 
audio amplifier, using a fixed -frequency 
audio oscillator and an AC VTVM, if you 
count the time needed to transcribe the 
thirty or more readings from the meter 
to a piece of semi -log graph paper. The 
same task can be performed in a few sec- 
onds using a modern audio sweep gener- 
ator, a chart recorder and /or a storage 
oscilloscope equipped with an audio fre- 
quency graticule. 

The very best distortion analyzers. 
equipped with automatic nulling and even 
automatic level set (such as the Sound 
Technology 1700A described in the Octo- 
ber issue of R -E) can provide a single 
reading of total harmonic distortion in less 
than five seconds. However, distortion 
analyzers cannot tell you what harmonics 
make up the total distortion and what the 
contribution of each of those harmonics 

FIG. 1 -IEC MODEL F34 function generator 
delivers square waves, triangular waves, 
pulses and tone bursts. 

VOLTAGE 
CONTROLLED 

AUDIO 
OSCILLATOR 

LEN FELDMAN 
CONTRIBUTING HI -FI EDITOR 

is. It has become increasingly apparent in 
recent years that a single figure of THD 
does not provide us with enough informa- 
tion to determine the "audible annoyance 
factor" of that distortion. High -order 
harmonics are known to be more bother- 
some, subjectively, than simple second- or 
third -order harmonic distortion. 

Rumble meters, used to measure rumble 
of turntable systems, give a single figure 
(in dB) of signal -to -noise ratio but the 
reading does not tell us the frequency or 
frequencies of the offending noise. Is it 
primarily sub -sonic rumble (in the 5 to 
30 Hz range) or is it caused by multiples 
and sub -multiples of the rotation fre- 
quency of synchronous motors used to 
drive the turntable (usually at 1800 RPM, 
or, 30 Hz)? 

With the development of audio sweep 
generators some years ago, there began a 
steady but growing trend towards simpli- 
fication, automation and reduction of the 
time required to make many of the audio 
test measurements we have mentioned. 
Audio sweep generators, such as the IEC 
Model F -34 shown in Fig. 1, use a voltage - 
controlled oscillator (VCO). The output 
frequency of the VCO depends upon the 
instantaneous voltage applied to a varactor 
diode -a diode whose effective capac- 
itance varies with DC voltage applied to 
it. Such diodes serve as the frequency - 
determining capacitance in oscillator cir- 
cuits. A change of voltage of as little as 
5 volts can cause the frequency of oscilla- 
tion to change over a wide range. 

An elementary system of sweep fre- 
quency analysis is shown in block diagram 
form in Fig. 2. The sawtooth generator 

ADEL IFIER 
UNDER 
TEST 

SAIY TOOT H OR 
I U6 ;AA1R 

CRT 

develops the ramp voltage required to 
sweep the VCO over its desired range of 
audio frequencies. The ramp or triangular 
voltage is also applied to the horizontal 
input of an oscilloscope to develop a 
horizontal trace in synchronism with the 
changing audio frequencies. Output from 
the oscillator is applied to the amplifier 
under test and output of the amplifier is 
displayed vertically on the oscilloscope. 

The oscilloscope photo of Fig. 3 shows 
the response of an audio amplifier over 
the range from 300 Hz to 20,000 Hz when 
the high -cut filter of the amplifier is 
switched into the circuit. The upper trace 
is the input signal, unvarying in amplitude 
over the specified range, while the lower 
trace is a display of the output of the 
amplifier under test. Frequency sweep in 
this case was linear, but if the ramp voltage 

FIG. 3 -SWEEP GENERATOR output is shown 
in upper trace. Frequency response of ampli- 
fier with high -cut filter turned on is shown in 
lower trace. 

FIG. 2 -AUDIO SWEEP GENERATOR is used to display the frequency response of an amplifier 
on a CRT. 

FIG. 4- FREQUENCY RESPONSE of an audio 
system with two notch filters is shown in the 
lower trace. Upper trace shows output of 
sweep generator. 
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CIE's Warranty says a lot to you! 
A lot about CIE's FCC License training 
programs...and a lot more about our school. 

Our FCC License Warranty means just what it says. If 
you enroll in any CIE career course that includes FCC 
License preparation and successfully complete your train- 
ing ... you'll pass the Government FCC exam. We warrant 
that you'll succeed. 

CIE can make this no- nonsense warranty because we're 
confident of our in -depth career training programs. You 
see, we have specialized exclusively in Electronics educa- 
tion -by -mail for more than 40 years. Just Electronics. 
And, the courses we offer today are the result of these 
years of teaching experience and proven methods of 

" training. 
Our courses of study are written in easy -to- understand 

language, so you can progress at your own learning pace, 
at home, in your spare time. And, there are never any 
classrooms to attend. 

CIE courses challenge your thinking ... help you de- 
velop your.understanding of important electronics theories 
and applications ... enable you to learn new skills and 
knowledge. Our courses are thorough. They have to be. 

You see, we're training you for a career in Electronics. 
And, if an FCC "ticket" is part of your goal, you'll have 
to pass a tough licensing exam administered by the Federal 
Communications Commission (an agency of the U.S. 
Government). And you'll be prepared. 

CIE is willing to warrant that you will pass! The reason 
is ... we have every reason to expect that you will do 
exactly that. Based on a series of continuing surveys, close 
to 9 out of 10 CIE grads pass their FCC exams! 

What's a license worth? 
An FCC License can be worth a lot if you're interested 
in any area of Electronics involving communications. In 
some fields, federal law requires that you must have one. 
And, even in careers where a license is not required, it is 

` 

E ? 

rs 

rAsVl eli VT= _K toot wa.-0 7ZO:` , . -j` - -> 

CIE's 
FCC LICENS 

WARRANTY OF SUCCESS 

CIE warrants that when you enroll in any CIE course which includes FCC 

License preparation, you will, upon successful completion of the course and 

the FCC License material, pass the Government FCC Examination for the 

License for which your course prepared you. If you do not pass the appro- 

priate e FCC Examination, you will be entitled to a full refund of an amount 

equal to the cash price for CIEs "First Class FCC License Course," No. 3. 

This warranty will remain in effect from the date of your enrollment 

to 90 days after the expiration 0r, o, of the completion time allowed 

for your course. ,^ 
z 21M_ 

3 Mi Or. G. O. Allen President 

- /4L.71/ CESVv O M C2 c' J 

Government certification of certain electronics knowledge 
and skills. 

What about other CIE courses? 
In every CIE career course, you'll find the same time - 
tested instructional techniques that have made CIE's FCC 
License preparation programs so successful. 

Each CIE career course is built on the principle that 
the best way for you to learn and retain what you've learned 
is to explain; then to check your understanding; then to 
reinforce your comprehension with practical applications. 
In some courses, you will perform experiments and tests 
with your CIE Experimental Electronics Laboratory using 
authentic electronic components and gear. And, if you 
select a course that includes Color TV technology, you 
will not only build and keep a 25" diagonal Color TV 
which features digital circuitry ... you'll also learn how 
to troubleshoot your TV. 

The CIE course you select (beginner, intermediate, or 
advanced college -level), will be a complete educational 
program, designed by experts to give you the best in Elec- 
tronics home -study education. 

Send for FREE school catalog 
Discover more about the career opportunities open to 
people with electronics training. Learn how CIE career 
courses can help you build new skills and knowledge and 
prepare you for a meaningful, rewarding career. Whether 
you are just starting out in Electronics or are a college - 
trained engineer in need of updating, (or anywhere in 
between), CIE has a course designed for you. And, more 
than half of CIE's career courses include FCC License 
preparation. 

Send today for our FREE school catalog and booklet 
on FCC License information. For your convenience, we 
will try to have a representative call to assist in course 
selection. Mail reply card or coupon to CIE ... or write: 
Cleveland Institute of Electronics, Inc., 1776 East 17th 
Street, Cleveland, Ohio 44114. Do it TODAY. 

G.I. Bill benefits 
All CIE career courses are approved for educational bene- 
fits under the G.I. Bill. If you are a Veteran or in service 
now, check box for G.I. Bill information. 

r 

CIE Cleveland Institute of Electronics, Inc. 
1776 East 17th Street. Cleveland, Ohio 44114 

Accredited Member National Home Study Council 

Yes, I want your FREE school catalog and career information 
package today. 
I am especially interested in: 

Electronics Technology Industrial Electronics 
FCC License Preparation Electronics Engineering 

['Color TV Maintenance Other 
Mobile Communications 

RE-69 

Print Name 

Address Apt. 

City 

State Zip Age 

Check box for G.I. Bill information. Veteran On Active Duty 
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used to control the oscillator and the hori- 
zontal scope trace had been logarithmic, 
the display could have been made similar 
to the more familiar frequency plots of 
audio products. Vertical amplitude in Fig. 
3 is also represented linearly, but again, 
insertion of a linear -to -log amplifier ahead 
of the connection to the scope's vertical 
plates could have altered the display so 
that it could be calibrated in dB's. 

The oscilloscope photo of Fig. 4 shows 
the effect on response of a given amplifier 
when two notch filters are inserted in series 
with the sweep signal at frequencies of 2 
kHz and 12 kHz. Notch filters are often 
used in sound reinforcement work to can- 

VOLTAGE 
CONTROLLED 

AUDIO 
OSCILLATOR 

cel audio feedback at specific frequencies. 
With such a convenient display available, 
it becomes easy to "tune" the filters to the 
exact desired frequency or, conversely, 
to read off the exact center, frequency of 
the filters after they have been tuned. To 
convert this display to the more familiar 
"single line" frequency plot, it is only 
necessary to add a wide -band amplitude 
detector, as shown in Fig. 5. The detector 
converts the sweeping audio frequencies 
into "average amplitude" and the oscillo- 
scope photo of Fig. 6 (converted to dB 
as well) is equivalent to that of Fig. 4 
but more easily interpreted. 

A unit that combines all these functions 
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LOG -RAMP 
GENERATOR 

ISWEEPGENERATOR J 

AMPLIFIER 
UNDER TEST 
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-RRAMP 
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LINEAR -TO 
LOG 

AMPLIFIER 

FIG. 5- CONVENTIONAL SEMI -LOG frequency response display can be obtained with the setup 
shown. 

FIG. 6- FREQUENCY RESPONSE of amplifier 
with vertical axis of oscilloscope calibrated 
in dB. INPUT 

SIGNAL 

LOW PASS 
INPUT 

FILTER 

MIXER 

i/ 

VOLTAGE- 
CONTROLLED 
OSCILLATOR 

IF 
AMPLIFIER 

FIG. 7- FIDELITY SOUND MODEL 100 com- 
bines function sweep generator with fre- 
quency counter and amplitude meter. 
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BAND PASS 
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1- 
FIXED 

OSCILLATOR 
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FILTER 

TRACKING 
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SIGNAL 

FIG. 8 -LOW- FREQUENCY spectrum analyzer system. 

DETECTOR '- 
LOW PASS 
FILTER 

plus more is Fidelity Sound's model 100 
Audio Frequency Plotting System, shown 
in Fig. 7. This test equipment consists of 
two sine /square /triangle function gener- 
ators, a pulse generator, frequency counter 
and peak amplitude measurement sections. 
The equipment is primarily intended to 
generate a frequency response plot on an 
X -Y chart recorder or on a oscilloscope. 
Its audio sweep generator provides man- 
ual frequency adjustment or log /linear 
sweep from 20 Hz to 20 kHz. The peak 
amplitude measurement section measures 
internal or external signals from micro- 
phone levels all the way up to power 
amplifier output levels. The frequency 
counter has a 6 -digit display and reads 
either internal or externally connected 
frequencies. This system sells for $525. 

Low -frequency spectrum analyzers 
Recently, two well known manufactur- 

ers of sophisticated test equipment have 
introduced low- frequency spectrum anal- 
ysis equipment that could revolutionize 
and simplify audio equipment testing be- 
yond the hopes of audio technicians and 
engineers. Spectrum analysis -or the in- 
vestigation of signals in the frequency 
domain, as opposed to time domain ob- 
servations on an oscilloscope -has been 
used in the radio -frequency region for 
years. With improvements in filter design, 
integrated circuits, circuit stability and 
reduced noise and oscilloscope storage 
techniques, it is now possible to display 
audio system performance in terms of 
spectral or frequency content. 

The basic approach to audio spectrum 
analysis is shown in the block diagram of 
Fig. 8. The system operates as if it were 
a wide- range, tunable band -pass filter, con- 
trolled by the output voltage of the self - 
contained audio sweep generator. An in- 
coming signal enters the first mixer 
through a low -pass input filter. The other 
input to the heterodyne mixer is the out- 
put of a VCO. The output frequency of 
the VCO varies upward from the center 
frequency of the intermediate amplifier. 
Sweep range is adjusted to correspond to 
the portion of the audio spectrum to be 
examined. When the frequency difference 
between the input signal frequency and 
the VCO frequency equals the IF center 
frequency, the signal is detected and ap- 
pears as a vertical deflection on the CRT. 

Changing the bandwidth of the IF 
bandpass filter changes the analyzer's reso- 
lution. The narrower the IF bandwidth, 
the longer the time required for the filter 
to reach a stable output. This character- 
istic imposes limitations on the rate at 
which a given range of frequencies can be 
swept. The entire spectrum of interest can- 
not be observed simultaneously, as it can 
when an oscilloscope is used in the time 
domain. 

Two different methods are used to over- 
come this viewing problem. A storage 
CRT may be used as a display mechanism. 
Using a storage scope, the sweep can be 
slowed down as much as needed, depend- 
ing upon filter bandwidth, and the result- 
ing curve can be stored and displayed on 
the CRT face almost indefinitely for de- 
tailed examination. This is the approach 
taken by Tektronix in their 5L4N Spec- 
trum Analyzer. The analyzer itself is a 
plug -in module, shown in Fig. 9, and it 
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FIG. 9- TEKTRONIX MODEL 5L4N plug -in 
module spectrum analyzer. 
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closely to the IF frequency at every instant 
of time. The one -piece HP 3580A is shown 
in Fig. 11. The tracking generator output 
(see Fig. 10) is connected to the input of 
the circuit to be tested, while the output 
of the test circuit is connected to the ana- 
lyzer's input terminals. The resulting 
single -line trace on the oscilloscope repre- 
sents the frequency response of the circuit 
under test. 

Applications of spectrum analysis 
Tektronix has published a most infor- 

mative booklet, entitled "The Tektronix 
Cookbook of Standard Audio Tests." Of 
course, the booklet emphasizes the use of 
their 5L4N Spectrum Analyzer, but it is 
a storehouse of useful information regard- 
ing audio amplifier testing. Using just the 
spectrum analyzer (complete with storage 
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sweeps from one end of the audio spec- 
trum to the other, distinct "blips" will be 
displayed at those frequencies where sig- 
nals appear. By setting a zero -dB reference 
for the fundamental signal, the presence of 
all order harmonics is not only seen visu- 
ally, but their amplitude, in dB, is instantly 
readable from the analyzer as shown in 
Fig. 12. To arrive at a conventional mea- 
surement in total percentage of distortion, 
simply add the various harmonic compo- 
nents together using the proper correction 
factors when adding "dB" numbers. A 
handy table is supplied in the Tektronix 
booklet for this purpose. Harmonic con- 
tributions that are 6 -dB or more lower 
than the major harmonic contribution can 
be ignored in determining the total har- 
monic distortion. 

With greater emphasis on performance 
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can be used with any one of many oscillo- 
scope main -frame and plug -in units in that 
company's 5100 series of oscilloscope 
products. Optional plug -ins are available 
to convert the storage oscilloscope to time 
domain use for such applications as real - 
time storage of non -recurring signals such 
as musical energy frequency distribution, 
noise, etc. With these additional plug -ins, 
the storage scope can then be used as an 
ordinary oscilloscope, with the added ad- 
vantage of being able to examine a per- 
manently stored waveform trace at will. 

The second approach to overcoming the 
slow -sweep rate of narrow -bandwidth fil- 
ter spectrum analyzers involves the con- 
version of the vertical input signals from 
analog form to digitalized data. This digi- 
talized data is recurrently circulated in a 
shift register and, as each digital word is 
recirculated, it is reconverted to its analog 
value and displayed on the face of an ordi- 
nary oscilloscope having normal persist- 
ence. 

A block diagram of the Hewlett -Pack- 
ard Model 3580A, which uses this analog - 
digital- analog display method is shown in 
Fig. 10. With the exception of the different 
display method, the basic scheme is simi- 
lar to other traditional spectrum analyzers. 
The output of a fixed -frequency oscillator 
(100 kHz) is mixed with the output of a 
VCO. The output of the mixer is fed 
through a low -pass filter that provides a 
signal whose frequency corresponds 

FIG. 10- HEWLETT -PACKARD 3580A spectrum analyzer uses analog -digital -analog conversion 
scheme with display on a conventional CRT. 

FIG. 11- HEWLETT -PACKARD MODEL 3580A 
low- frequency spectrum analyzer. 

scope mainframe) and a separate audio 
oscillator, plus load resistors and matching 
pads you can easily build yourself, the 
booklet lists the following audio perform- 
ance tests that can be easily made with 
this equipment: Power Output, Frequency 
Response, Harmonic Distortion, Distor- 
tion vs. Output, IM Distortion, Power 
Bandwidth, Damping Factor, S/N Ratio, 
Square Wave Response, Crosstalk, Sensi- 
tivity and Transient Intermodulation Dis- 
tortion. 

Referring back to the question of har- 
monic content, it should be obvious that 
spectrum analysis will not only show dis- 
tortion but will "break up" that distortion 
into its various harmonic components. If 
a single frequency signal is applied to the 
amplifier under test and the analyzer 
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FIG. 12 -1 -kHz OUTPUT SIGNAL from an 
amplifier is displayed on a spectrum ana- 
lyzer as a fundamental plus the odd -order 
harmonics. 

specifications in high- priced audio equip- 
ment, the need for performance verifica- 
tion increases and test instruments such as 
spectrum analyzers, though relatively ex- 
pensive (the Hewlett- Packard unit costs 
about $4500.00, while the elements needed 
to put together the Tektronix system run 
just under $4000.00), are likely to find 
their way onto the test benches of hi -fi 
company engineering departments and 
better -equipped hi -fi service centers. They 
may well pay for themselves in a rela- 
tively short time in terms of the test time 
and measurement time they can save. 

R -E 
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THE NEXT TIME YOU'RE ON A SERVICE CALL, SEE IF YOUR CUS- 

tomer has a garage -door opener. If your customer does not, 
you have the opportunity to make that service call more 
lucrative by selling and installing an automatic garage -door 
opener. 

Today's garage -door openers are easy to install because 
manufacturers have replaced the lollipop rail with the split 
rail. The lollipop rail is a long, one -piece rail used to guide 
the opener's drive chain and door arms. The one -piece 
design is awkward, if not downright difficult to store and 
carry. The newer split -rail comes in pieces and is ready 
to bolt together at the installation site. It's as strong as 
the lollipop rail and allows for smaller packages for easy 
storage and carrying. 

Because of this new, compact packaging, more elec- 
tronic distributors are carrying garage door -openers in 
stock. This means you can easily pick up one or two openers 
at your distributor and keep them in your car trunk, ready 
to go when your customer needs one. And with this ready 

availability of openers from a wholesale source, you won't 
have much money tied up in inventory. 

Installation is fast and goof -proof, taking less than two 
hours and using common tools. Most likely, you already 
carry most of the necessary tools for a garage -door opener 
installation. All you need is a screwdriver, pliers, wire cut- 
ters, adjustable end wrench, claw hammer, socket wrench, 
electric drill and stepladder. Everything else you need, 
from hardware to wire to lubricant, is generally included in 
the garage -door opener package. 

Installation 
There are three basic steps to installing a modern garage - 

door opener- assembling the unit, attaching the unit to the 
garage, and installing the radio controls. It's that simple, 
and just about that easy, especially since car installation of 
the transmitter is eliminated by the use of portable solid - 
state transmitters. 

The first step is assembling the unit (top 
left) This begins with the assembly of the 
split rail. Most manufacturers use a three - 
piece rail that easily bolts together. 

Attach the drive -chain sprocket bracket 
(top right) to the rail next, making certain 
the bracket and the rail are aligned. 

The trolley assembly (lower left), the 
piece that connects the ends of the chain 
and actually pulls the garage -door open, 
slides onto the rail. 

The rail is next attached to the power 
head (lower right). Place the power head 
on the package in which the system came 
to avoid scratching the cover. For extra 
convenience, a support may be placed 
under the sprocket bracket. Align the 
two holes in the motor end of the rail with 
the holes in the power head chassis and 
bolt the rail to the power head. 
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Installing electronic garage -door openers ha 
always been profitable. Solid -state electron- 
ics and new mechanical designs have mad, 
the job easier and more lucrative. Here's hoy 
it's done, step -by -step 

LEE PHILIP ST 

The drive chain is installed once the rail is attached to the 
power head. This is accomplished by first looping the drive 
chain over the sprocket wheel on the power head. 

Next, attach the drive chain to the trolley. First insert a screw- 
driver in the hole in the front end of the rail and slide the trolley 
up to the screwdriver. Thread a nut onto the trolley stud and 
fasten one end of the chain to the trolley. 

Then, extend the chain 
around the idler sprocket 
wheel and forward to the 
trolley, being sure the 
teeth of each sprocket 
wheel engage the chain. 
Connect the end of the 
chain to the trolley and 
the unit is now ready to 
attach to the garage. 

Attaching the opener to the garage begins with the installation 
of the header bracket on the vertical center -line of the garage 
door on the header wall above the door. ilf there is no stud on 
the header wall behind the center line, nail a 2 X 4 to reinforce 
the bracket. 

Next, mount the header bracket to the header wall along the 
vertical center -line of the garage door. 

With the power head still on the packaging material, raise the 
rail and attach it to the bracket. 

Next, raise the power head onto a stepladder and open the 
garage door, making sure the door clears the rail. To properly 
position the unit, place a 2 x 4 on edge along the top section of 
the door, resting the rail on the piece of wood. The 2 X 4 is not 
a necessity, but it is convenient for establisning an ideal door - 
to -rail distance. 
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Hanging brackets are used to secure the power head to the 
garage. Measure the distance between the opener and the 
garage ceiling and cut both hanging brackets just beyond that 
length. Notch the ends of the bracket and bend them so the 
bracket hole is flush against the garage ceiling. Fasten the 
hanging brackets, first to the chassis, then to the roof supports. 

After the opener is se- 
cured, close the garage 
door and attach the 
emergency release cord 
to the trolley release lev- 
er. Attach the straight 
door -arm to the trolley 
assembly on the rail 
and connect the curved 
door -arm in the vertical 
opening of the straight 
door -arm and, before 
temporarily connect- 
ing the two, find the best 
location for the door 
bracket on the garage 
door. 

Ideally, the bracket should be in horizontal line with the top 
rollers of the door. When this is not possible, place the bracket 
as close to this alignment as possible, but within the upper 
eight inches of the top section of the door. When the best lo- 
cation for the door bracket is found, press the garage door 
snugly against the floor, mark the door bracket locations on 

the door and bolt the bracket in place. 

Pull the emergency 
release cord and slide 
the trolley back from 
the door. Mark where 
the curved door -arm 
meets the bottom of 
the vertical opening 
on the straight door - 
arm and connect the 
curved and straight 
door -arms. 

Installing the radio con- 
trols, once the most diffi- 
cult part of the job, is 
now the easiest. Modern 
garage -door openers no 
longer require wired -in 
transmitter installation in 
the car. Instead, a com- 
pact, battery operated 
transmitter just clips to 
the sunvisor. 

The receiver, also com- 
pact, easily attaches to 
the interior wall of the 
garage. (On some units, 
it's housed within the 
power head.) The anten- 
na plugs into the receiver. 

The receiver connects to the power head by running wires from 
the receiver, up the wall and across the ceiling to the power 
head. 

Attach the wires to the 
power head and then to 
the receiver. 

After this is done, just connect the power and the instal- 
lation is complete. 

Installing a garage door opener can make a service call 
more lucrative. So, too, can recommending accessories to 
go along with the opener. (continued on page 92) 
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Radio -Electronics 

Tests Fuji Model FX C -60 Tape 

LEN FELDMAN 
CONTRIBUTING HI -FI EDITOR 

ALL OF OUR HIGH -FIDELITY EQUIPMENT RE- 
ports to date have concerned themselves 
with the electronic hardware used to re- 
produce music in the home. An equal 
partner in the sound reproduction process 
is so- called "software" -the tapes and 
discs that we use as program sources. 
While few of us have any control over the 
quality of the discs we buy (choosing a 
recording ordinarily involves musical 
tastes rather than technical quality con- 
siderations), we can exercise a measure of 
selectivity when it comes to selecting the 
raw tape to be used on our open -reel or 
cassette tape decks. 

Tape characteristics do vary greatly 
from brand to brand and from formula- 
tion to formulation. In attempting to test 
any tape, and especially cassette tapes, one 
has to establish not only reference levels 
of performance, but a standard tape deck 
whose performance capability does not 
become the limiting factor in the measure- 
ments made. In this, and any future cas- 
sette tape evaluations, we selected the 
Nakamichi model 1000 cassette deck be- 
cause of our previous experience with this 
machine. It is capable of delivering uni- 
form frequency response at the relatively 
slow cassette speed out to at least 20,000 
Hz. Its bias is set such that Nakamichi's 
own EX tape will deliver 0 -dB playback 
level (as indicated on its self- contained 

SUMMARY OF MANUFACTURER'S SPECIFICATIONS: 
PHYSICAL PROPERTIES 
Width Tolerance: +0.00, -0.05 mm. Length: 90 m (295.28 "). Breaking Strength: 1.4 kg 
(3.09 lbs). Yield Strength: 0.6 kg (1.32 lbs). Maximum Elongation: 30 %. Residual Elonga- 
tion: 0.02 %. Surface Resistance: 1.7 X 109 ohms. Thickness: Backing, 12g; Coating, 6µ; 
Overall, 18g. Width: 3.81 mm (0.150"). 

MAGNETIC PROPERTIES: 
Coercivity: 345 oersteds. Retentivity: 1520 gauss. Saturation Flux- density: 1820 gauss. 

ELECTRO- MAGNETIC PROPERTIES: 
Operating Bias Current: 105 %. Sensitivity (333 Hz). +1.0 dB. Sensitivity Uniformity: (333 
Hz) 0.3 dB. Relative Frequency Response (10 kHz): +2.2 dB. Output fluctuation (8 kHz): 
0.3 dB. Maximum Output Level: +4.0 dB at 333 Hz. Signal- to-Noise Ratio (1000 Hz): 58 dB. 
Erasure Effect: (1000 Hz): 76 dB. Print- through (1000 Hz): 56 dB. 

RADIO -ELECTRONICS PRODUCT TEST REPORT 

Manufacturer: Fuji Photo Film U.S.A., Inc. Model: FX -60 Cassette Tape 

OVERALL PRODUCT ANALYSIS 

Retail Price 
Price Category 
Price /Performance Ratio 
Styling and Appearance 
Sound Quality 
Mechanical Performance 

$3.50 
Medium 
Excellent 

Very Good 
Excellent 

Comments: In addition to our laboratory testing, we used several of the new Fuji FX -60 
cassettes to record a variety of program material, including music, test tones 
of sustained duration and voice. Playback of constant level recorded tones 
resulted in no audible variation in output level over a period of some ten 
minutes and there were no "drop- outs" during this same time period, indicating 
a high degree of consistency and uniformity in tape formulation and ferrix 
coating. As with any tape product, results will depend partly upon the bias 
conditions, equalization and overall quality of the machine with which the tape 
is used. However, the greater output at upper -mid to high frequencies of this 
new tape formulation should find favor with many cassette deck owners who 
seek better high- frequency response without sacrificing signal -to -noise cap- 
ability or low distortion. 

level meters) for 0 -dB input recording 
level at mid -frequencies. Under these cali- 
brated conditions, the reference Naka- 
michi tape (EX C -60) tested on the refer- 
ence deck at a record level of -20 dB 
resulted in a response curve that was down 
3 dB at 21.0 kHz. 

Without altering any bias calibration 
settings, we ran a response curve of the 
new Fuji FX C -60 tape, a photo of the 
cassette is shown in Fig. 1. Fuji is perhaps 
best known in this country and abroad for 
its photographic film products, but we 
learned that the company has also been 
manufacturing video tape and related 
products for some years. According to 
their descriptive literature, Fuji FX tapes 
are made with a gamma- ferric formula- 
tion, using particles which the company 
calls Pure Ferrix. The size of the particles 
is said to be 0.4 microns with a length to 
width ratio of 8:1. Be that as it may, the 
results of our frequency response tests are 
shown in Fig. 2. The first thing we noted 

0 dB RECORD 
REFERENCE LEVEL 

20 Hz 

-20 dB RECORD 
REFERENCE LEVEL 

00 1kHz 0 20 30 

FREQUENCY - Hz 2kHz 

was that for the same 0 -dB recording level 
used with our reference tape, the Fuji sam- 
ple delivered an output level of +1.5 dB, 
consistent with its claims for higher out- 
put. The response curve shows a slight 
rising characteristic above 3000 Hz. This 
rising response will be welcomed by own- 
ers of cassette decks that tend to roll -off 
response long before our reference deck 
and will lend a measure of "brightness" to 
resultant. recordings. The -3 -dB point 
using our reference deck occurred at a 
frequency of 21.5 kHz, a shade better than 
the reference tape. 

Next, we measured distortion at several 
recording levels. At the 0 -db record level, 
THD measured just over 1.0 %. The 3.0% 
distortion level occurred at a recording 
level of +7.5 dB, which means that the 
FX tape offers excellent "headroom" or 
dynamic range capability. At recording 
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levels lower than -3 dB, THD readings 
become rather meaningléss since the dis- 
tortion meter begins to integrate residual 
noise into the single reading. 

From a system point of view, the other 
important electrical characteristic that re- 
quires measuring is signal -to -noise ratio. 
Two methods were used in our tests. The 
unweighted S/N measurement that takes 
into account noise at all frequencies re- 
sulted in a reading of -51 dB below the 
3.0% distortion level. By installing an "A" 
weighting network between the output ter- 
minals of the deck and the meter, the read- 
ing improved to -58 dB. The "A" weight- 
ing network takes into account the audible 
effect of wideband noise that tends to be 
less bothersome when the noise consists of 
low frequencies. By way of comparison, 
our reference tape, tested under the same 

conditions, had a headroom of +6.0 dB 
(for 3% THD) and an "A" weighted 
signal -to -noise ratio of 55 dB when mea- 
sured under the same conditions. 

Mechanical considerations 
The two halves of the new Fuji FX cas- 

sette package are held together with five 
tiny Philips head screws. The cassette 
package itself is precision molded and di- 
mensional tolerances of our samples were 
extremely well maintained. The reference 
Nakamichi deck used in our tests is one 
of the few available that has three separate 
heads. It is therefore necessary to align the 
record head with respect to the playback 
head when a new cassette is inserted. This 
is easily accomplished by means of a tiny 
control that is rotated until a pair of LED 
indicators blink on and off equally. Nor- 

mally, the adjustment is made before 
starting recording and re- checked from 
time to time during passage of the tape to 
make certain that variations in tape posi- 
tioning have not taken place. We found no 
substantial difference in the alignment set- 
tings indicating a high degree of accuracy 
for both the precision tape and the package 
that contains it. 

Based upon our tests, we would con- 
clude that Fuji Film has developed an ex- 
cellent cassette tape suitable for use by 
serious home recordists. We understand 
that there are plans afoot for the company 
to introduce a line of open -reel tapes as 
well as additional formulations of cassette 
tape. If the excellent quality of this first 
variety is carried over into these additional 
lines we should be hearing more about 
Fuji tape products in the future. R -E 

Harman- Kardon Citation 16 
JOINING THOSE COMPANIES WHO SPECIAL - 
ize in high -powered, high -priced, super - 
performing basic power amplifiers is 
Harman -Kardon, with their impressive 
looking Citation 16, shown in Fig. 1. The 
massive rack -mountable front panel of 
this amplifier is highlighted by brushed 
aluminum covering most of its lower sec- 
tion, and a series of colored LED display 
lamps that are arranged in a pattern slant- 
ing from center upward to the left and to 
the right. Each set of eight LED's is ar- 
ranged to flash successively, from the low- 
est to the highest depending upon the in- 
stantaneous power delivered by the ampli- 
fier to each speaker. Calibration of these 
lights is in dB, from 0 dB down to -30 
dB. The 0 -dB point corresponds to differ- 
ent power levels, depending upon the set- 
ting of a rotary control at the center of the 
unit. One position of this control is used 
to test all the lamps, while another posi- 
tion can turn off the display entirely, if 
desired. The lower two -position control 
sets the display sensitivity for 4 ohm or 8 
ohm loads. Table I, reproduced from a 
card supplied with the amplifier, shows 
the wide range of display levels available 
-all the way from 0.0039 watts to 160 
watts. Thus, the LED display can be 
used to indicate power even when listen- 
ing at moderate or background music 
levels. Separate neon indicator lights 
adjacent to the power on /off switch shows 
the user that both channels are being pow- 
ered. 

The rear panel of the Citation 16 (see 
Fig. 2) contains the left and right phono- 
plug inputs and the instrument -type out- 
put terminals nestled between dual -banks 

TABLE I 

display setting 

.. ... .. 
0 db 4W 16W 64W 160W 

-3 db 2 8 32 80 

-6 db 1 4 16 40 

-9 db 5 2 8 20 

-12 db 25 1 4 10 

-18 db 0625 25 1 2.5 

-24 db 0156 0625 25 625 

-30 db 0039 0156 0625 1562 

of ten transistors each, mounted on heat 
sinks to the left and right of the input and 
output terminals. Eight transistors are 
used in the output stages of each channel, 
while the remaining pair are drivers. Sep- 
arate 4 ampere line -fuses are provided for 

MANUFACTURER'S PUBLISHED SPECIFICATIONS: 
Power Output: 150 watts -per -channel minimum continuous power, driven into 8 ohm loads 
from 20 Hz to 20 kHz. Rated Harmonic Distortion: Less than 0.05% from 1 watt to 150 

watts at any frequency from 0.5 Hz to 20 kHz. IM Distortion: Less than 0.05% from 0.015 
watts to 150 watts. Frequency Response: From 0.5 Hz to 120 kHz at 1 watt into 8 ohms. 
Hum and Noise: Better than 100 dB below 150 watts. Damping Factor: 300. Square Wave 
Risetime: 3 microseconds. Slew Rate: Greater than 30 volts -per -µs. Input Impedance: 
10,000 ohms. Input Sensitivity: 1.25 volts for 150 watts. Phase Shift: Less than 0.5 degrees 
at 20 Hz; less than 12 degrees at 20 kHz. Dimensions: 91/e" high X 191/s" wide X 13°rí6" 

deep. Weight: 55 pounds. Suggested Retail Price: $795. 

each channel since this amplifier uses two 
completely separate power supply sys- 
tems, including two identical power trans- 
formers that can be seen in the photo of 
the internal layout of the amplifier, Fig. 3. 

Circuit highlights 
Individual circuit board modules (for 

each channel) include a driver board, an 
LED display board and an output heat - 
sink assembly. In addition, a small relay 
printed- circuit board delays turn-on of the 
amplifier for about one second to prevent 
"pops" or power bursts from reaching the 
speakers. 

Each of the two independent power 
supplies delivers two sets of voltages: 
±60 volts to power the output and driver 
stages and -!-12 volts to drive the LED 
display circiuts. 

The driver board provides circuitry for 
gain and drive and also includes circuitry 
used in a current -foldback protection ar- 
rangement that protects the amplifier 
from damage due to short circuits or 
overloads at the output. The electronic 
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protection circuit insures the passage of 
full load- current when an 8 or 4 ohm 
load is present, but senses the presence 
of a short circuit and reduces the current 
level to a point where the transistor ther- 
mal dissipation is in a safe area. The cir- 
cuit is designed so that the amplifier will 
deliver 11.1 amps peak current required 
for a 250 watt output into 4 ohm loads, 
but delivers progressively less current as 
the load impedance is reduced from 4 
ohms to zero ohms, at which time maxi- 
mum current is limited to approximately 
8 amperes. 

The amplifier can also be driven in a 
bridge mode (that is, monophonically) by 
rearranging the connection of two inter- 
nal jumpers. In this mode, the channel 
identified as "A" is driven with the input 
signal and connection to a single speaker 
is made by connecting its terminals to 
each of the positive output terminals of 
the amplifier. Under these conditions, the 
Citation 16 can deliver approximately 500 
watts of power to a 4 ohm load! 

The technical manual supplied with the 
unit goes into great detail regarding the 
circuit design, explaining what Harman - 
Kardon believes to be the importance of 
fast risetime and good slew -rate and de- 
tailing how these criteria were met in the 
design. Each driver board uses a balanced 
IC for an input stage plus ten bipolar 
transistors. 

Laboratory measurements 
A summary of significant laboratory 

measurements made on the Citation 16 
power amplifier is listed in Table II. The 
amplifier delivered far more power at 
mid -frequencies and at the frequency ex- 
tremes than its conservative rating would 
suggest. Note, too, that while no `official" 
power rating is listed by the manufac- 
turer for 4 -ohm operation, we were able 
to read an output of over 250 watts -per- 
channel when a 4 -ohm load was con- 
nected, at the 20 Hz extreme. This mea- 
surement was obtained after first subject- 
ing the amplifier to the usual pre- condi- 
tioning test at one third rated power for 
one hour. No thermal shutdown of the 
amplifier occurred at any point in all of 
our various tests. 

While most manufacturers rate the 
power bandwidth for full power output 
at from 20 Hz to 20 kHz, the Citation 16 
delivered full power (150 watts- per -chan- 
nel into 8 ohms, both channels driven) all 
the way down to below 10 Hz (the limit 
at which our distortion analyzer can read 
THD) and up to 59 kHz. 

Reducing the output power to the pub- 
lished rated power output of 150 watts - 
per- channel, THD measured 0.003% at 
mid -frequencies, while IM was a low 
0.04% at this same power level. Though 
not shown in Table II, we also measured 
THD at 150 watts output at the frequency 
extremes and, amazingly, the THD at 20 
Hz was as low as that measured at mid 
frequencies, while at 20 kHz, THD still 
measured a very low 0.03% for one chan- 
nel and 0.02% for the other. 

It is difficult to confirm a damping fac- 
tor as high as that claimed by Harman - 
Kardon (300) but we were able to 
measure in excess of 200 for this param- 
eter. Residual hum and noise bettered 
claims of the manufacturer by a full 6 

TABLE II 

RADIO -ELECTRONICS PRODUCT TEST REPORT 

Manufacturer: Harman -Kardon Moael: Citation 16 

AMPLIFIER PERFORMANCE MEASUREMENTS 

POWER OUTPUT CAPABILITY 
RMS power /channel, 8 -ohms, 1 kHz (watts) 
RMS power /channel, 8 -ohms, 20 Hz (watts) 
RMS power /channel, 8 -ohms, 20 kHz (watts) 
RMS power /channel, 4 -ohms, 1 kHz (watts) 
RMS power /channel, 4 -ohms, 20 Hz (watts) 
RMS power /channel, 4 -ohms, 20 kHz (watts) 
Frequency limits for rated output (Hz -kHz) 

DISTORTION MEASUREMENTS 
Harmonic distortion at rated output, 1 kHz (%) 
Intermodulation distortion, rated output ( %) 
Harmonic distortion at 1 watt output, 1 kHz ( %) 
Intermodulation distortion at 1 watt output ( %) 

DAMPING FACTOR, AT 8 OHMS 

FREQUENCY RESPONSE AT 1 WATT /CH 
(Hz -kHz !- _ dB) 

HUM & NOISE, REFERRED TO 150 WATTS (dB) 

INPUT SENSITIVITY FOR FULL OUTPUT (mi) 

R -E 
Measurement 

194 
183 
180 
272 
259 
218 

Under 10 to 59 

0.003 
0.04 
0.005 
0.01 

Over 200 

4-60, 0.5 

106 dB 

1200 

R -E 
Evaluation 

Superb 
Excellent 
Excellera: 
Superb 

Excellent 
Excellent 
Superb 

Excellent 
Very good 

Superb 
Very good 

Excellent 

Excellent 

Excellent 

dB, measuring 106 dB on each channel. 
We applied a portion of the output of 

one channel of the amplifier to our spec- 
trum analyzer when the amplifier was just 
beginning to clip with a 1000 Hz input 
signal (at an output power level of 195 
watts into an 8 ohm load) and examined 
the harmonic distortion content. Results 
are shown in the scope photo of Fig. 4. To 

the right of the fundamental 1 kHz signal 
can be seen a second harmonic compo- 
nent which is 72 dB below the fundamen- 
tal (corresponding to approximately 
0.025 %), while the barely perceptible 
third harmonic contribution is down 
about 75 dB (equivalent to a distortion of 
0.0177 %) . 

Since Harman -Kardon emphasizes the 
importance of square wave response in 
evaluating amplifier performance, we de- 
cided to put the Citation 16 to this test as 
well. Figure 5 shows scope photos of in- 
put (upper trace) and output square wave 
signals applied to the amplifier at frequen- 
cies of 100 Hz (Fig. 5 -a), 1 kHz (Fig. 
5 -b) and 10 kHz (Fig. 5 -c). There is vir- 
tually no evidence of overshoot or tilt in 
any of these traces. 
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TABLE III 

RADIO- ELECTRONICS PRODUCT TEST REPORT 

Manufacturer: Harman -Kardon 

OVERALL PRODUCT ANALYSIS 

Retail price 
Price category 
Price /performance ratio 
Styling and appearance 
Sound quality 
Mechanical performance & 

layout 

$795.00 
High 
Very good 
Excellent 
Excellent 

Excellent 

Model Citation 16 

Comments: It is clear that the designers of this new Citation amplifier were intent 
upon producing the most reliable and rugged power amplifier they 
knew how to make. Harman -Kardon's design philosophy regarding 
bandwidth and phase response is well known for audiophiles. They 
believe in wide -as- possible bandwidth -far beyond audible limits, and 
have incorporated that philosophy in this design. While we do not 
propose to get involved in this age old debate (there are equally re- 
spected manufacturers who differ violently with this concept, and 
maintain that extended bandwidth offers no audible benefit to the 
consumer and costs involved in extending bandwidth might be put to 
better use), we can only judge the results by what we heard during 
our listening tests. Sound reproduction, using the Citation 16 hooked 
up to a pair of low- efficiency speakers capable of response down to 
below 30 Hz was so clean and transparent as to defy description. 

As for reliability and fool -proof design, the Citation 16 can operate 
into short circuits, unloaded operating conditions, and the kinds of 
reactive loads presented by electrostatic and other esoteric speaker 
designs. 

The LED power display is effective and provides the more serious 
and technically oriented audiophile with a very accurate and continu- 
ous means of monitoring power fed to the loudspeakers. We suspect 
that Harman -Kardon's profit margin on the Citation 16 will not be 
eroded by their very generous two -year service warranty on parts and 
labor. 

Summary 
In addition to subjecting the amplifier 

to the laboratory tests described, we spent 
a great deal of time listening to the 
amplifier connected to several pairs of our 
favorite speakers. Our conclusions are 
summarized in Table III. Certainly, just 
under $800.00 is a lot of money for a 
power amplifier and there are other basic 
amplifiers around that provide as much 
power (or more) for less money. In our 
opinion, however, power output alone is 
not the sole criterion for judging this kind 
of component. Reliability, durability and 
just plain excellence of reproduced sound 
must play a part in the selection process 
too. Harman -Kardon seems to have taken 
all these factors into account -and more - 
in producing this latest unit in the re- 
spected Citation series R -E 

PICTURE RUNS SIDEWAYS! 
The picture runs sideways in this 

Curtis -Mathes 56M -5748; just like a 
vertical roll, but crosswise. Now and 
then it will lock in, then start sliding 
again. The horizontal hold will stop it, 
but it slips again in a minute or two. 
Three shops have said this is a lemon. 
-LB., El Paso, TX. 

Well, there's an old saying that I 
just made up: "When you get a lemon, 
make lemonade!" Joking ( ?) aside, we 
have a couple of facts. First, we know 
the horizontal oscillator is running 
pretty well because the picture is 
straight -sided and you can tell that 
there is only one picture present. How- 
ever, you do not have any horizontal 
sync to speak of. The oscillator is free- 
wheeling. 

Ground the AFC grid of the hori- 
zontal oscillator tube. This should 
have some effect on the picture. If it 
doesn't, turn it off and see if this grid 
shows a short to ground! (Frankly, 
from the description, that's what it 
sounds like!) Another possible cause 
of this is an open socket contact on the 
AFC grid of the horizontal oscillator 
tube. I had a set of another make with 
this problem and it was hard to catch. 
(It was trying to tell me what it was, 
but I didn't listen). 

Check out the entire horizontal AFC 

circuit including the diode unit, all 
resistors and capacitors, and check 
continuity on the little ceramic capac- 
itor that couples the horizontal sync 
from the sync- separator to the diode 
unit. If this is open, you could get 
exactly the same symptoms. 

PHOTOSENSITIVE TRANSISTOR! 
We had a mysterious hum in a small 

transistor amplifier. Checking filters 
did not help. We finally found that you 
could cover one of the transistors with 
your fingertips, and the hum stopped! 
Or, turn out the bench lights! The 
transistor was a little plastic TO -92 
case, but it was a light brown instead of 
the normal black. 

Investigation and checking with the 
maker disclosed that this was actually 
the cause. The fix? Cover the transistor 
case with black tape. All transistor 
junctions are photosensitive, and the 
case of this one let in just enough of 
the fluorescent light to make it hum. 

Thanks to Charles Varble, Chart 
TV, St. Louis, for this cute one! 

SAME WAVEFORM GRID 
AND CATHODE? 

I've been all over the place in this 
Admiral 8T950 color set, trying to find 
out why I can't get enough height. I 
need about three inches at bottom of 

the raster. All of the parts in the output 
circuit have been checked, and the tube 
changed. I see one funny thing. I get 
the normal waveform on the output 
tube grid, but I also get the same wave- 
form on the cathode. That isn't right, 
is it ? -J.M., Pettus, WV. 

No, sir! This cathode is well by- 
passed! Whenever you see the same 
waveform with almost the same 
amplitude on both grid and cathode 
of an amplifier tube, you've got a ter- 
rific degeneration that reduces the 
gain of the stage very badly. The 
normal cathode waveform should be a 
distinct parabola with a P -P amplitude 
of about 11 volts. Check that 50 -µF 
electrolytic capacitor that bypasses the 
cathode. I'll bet you it's open. 

(I won! It was.) 

"1 said, `turn down the volume! "' 
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BAUHOT to ASCII 
Build this converter so you can use your 

Baudot or other teletypewriter as 
an input device for the TV Typewriter 

LAST MONTH WE DESCRIBED AN ASCII TO 

Baudot converter that let you connect 
your TV Typewriter or Mark 8 Mini- 
computer to a teletypewriter for hard - 
copy print -out. Now, we show how to 
use your teletypewriter as an input device. 

BAUDOT to ASCII converter 
The BAUDOT to ASCII conversion cir- 

cuit may not be necessary for your appli- 
cation if all you wanted was a print -out 
device. However, if you intend to use your 
BAUDOT Teletype (or Kleinschmidt or 
Creed) machine for an input device, or if 
you are a ham operator and want to re- 
ceive the BAUDOT RTTY signals on your 
TV Typewriter, you will want the 
BAUDOT to ASCII converter also. 

The BAUDOT to ASCII conversion is 
simpler in that extra characters (shifts) 
don't need to be generated. The incoming 
serial BAUDOT data is clocked into the 
shift register IC13 (see Fig. 1). The lead- 
ing "space" pulse starts the clock, which 
is stopped when this bit reaches flip -flop 
IC14 -b. Gates IC19 and IC21 determine 
if the character is a LETTERS or FIGURES 
shift character and sets or resets flip -flop 
IC17 -a accordingly. The proper PROM 
(IC20 or IC22) is then selected and the 
correct ASCII output character appears 
for the equivalent BAUDOT inputs. The 
shift inputs will generate a null. 

Notice that the output ASCII data is not 
valid until the "data ready" line goes high 
( "1 "). If your set -up requires a logic "0" 
signal for "data ready ", use the Q output 
(IC15 -a pin 4). This line will remain high 
for 10 -ms during which time the device 
being driven gates in the ASCII character. 
The PROM truth tables for IC20 and 
IC22 are shown in Tables I and II. These 
tables are on pages 00 and 00. 

Adjustment 
If you build the BAUDOT to ASCII 

Converter, you will need to adjust the 
oscillator (IC18). With all circuits hooked 
up (see Fig. 2), set the oscillator to a high 
rate (200K trimmer near minimum), and 
while typing a "K ", adjust the oscillator 
until the "K" is received on the ASCII de- 
vice. Keep turning the trimmer until you 
get a "Q ", then back off half -way. Notice 
that if you are using both boards, you must 
add a suitable switch to change connec- 
tions to pin 23 of the timing board when 
connecting the TV Typewriter I. 

ROGER L. SMITH 

The boards are well suited for use with 
either TV Typewriter. If you are using the 
Model CT -1024 (Terminal System Kit 
from Southwest Technical Products) you 
can cut off the excess portion of the cir- 
cuit board. Connection to a regular ASCII - 
encoded keyboard or Ham radio gear is 
also possible so long as the devices provide 
the proper "data ready" signals. The use 

of these boards with the Mark -8 Mini- 
computer or other minicomputers is ap- 
pealing. Output from the computer can 
then be the normal ASCII (as it would 
probably be for other output devices). 
Computer memory would not be used up 
in storing the codes, timing would be han- 
dled by the converter board and the soft- 
ware program would be simplified. R -E 

CONNECTION OF BAUDOT TO ASCII CONVERTER 
TV Typewriter I 

On the timing board, cut the foil connection to pin 23. The REPEAT switch becomes the 
RECEIVE /NORMAL switch. (Substitute suitable switch if both boards in this article are to 
be used. 

Add Molex pins and jumpers as shown in Fig. 4 -a. 
Note: CR and LF are not stored in TV Typewriter. 
TV Typewriter II (CT -1024) 

Add Molex plug P1 (09 -52 -3151) and wire the pins as shown in Fig. 4 -b. 
Note: CR and LF are not stored in TV Typewriter. 
Minicomputer Connections 

Connect as shown in Fig. 4 -c. 
Ham radio connections 

Follow the schematic and observe power connections. 

ADDITIONAL PARTS FOR ASCII TO BAUDOT CONNECTION 
TV Typewriter I: 
Quantity Type 

1 74123 dual monostable IC 
1' 2524 512 -bit shift register IC 
3 2200 ohms, 1/4W resistor 
1' 6800 ohms, 1/4W resistor 
2 220 pF disc capacitors 
1' SPST switch 
6 Molex connector (part #09 -52 -3103) 

60 Molex pins 3/4-inch (part #08 -54) 
TV Typewriter II (CT- 1024): 
Quantity Type 

1' 2102 1024 -bit memory 
1 330 ohm, 1/4W resistor 
1 .1 uF disc capacitor 
1 Molex 15 -pin connector (part #09 -52 -3151) 

15 Molex pins 3/4-inch (part #08 -54) 
1' SPST switch 

ADDITIONAL PARTS FOR BAUDOT TO ASCII CONNECTION 
TV Typewriter I: 
Quantity Type 

6 Molex connectors (part #09 -52 -3103) 
60 Molex pins 3/4 -inch (part #08 -54) 

TV Typewriter II (CT- 1024): 

Quantity Type 
1 Molex connector (part #09 -52 -3151) 

15 Molex pins 3/4 -inch (part #08 -54) 
'These parts not required if you can set your Teletype margins to 32 spaces and you have 
automatic CR and LF. 
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ASCII TO BAUDOT 
CORRECTION 

Mr. Roger Smith called our 
attention to several discrepan- 
cies in his article "ASCII to 
BAUDOT" in the March issue. 
They are as follows: 

The schematic in Fig. 1 

shows a connection between 
pin 3 of IC2 -a and pin 2 of 
IC5 -a. This connection is in er- 
ror. Pin 2 of IC5 -a should con- 
nect only to pin 11 of IC7. Pin 3 
of IC2 -a should connect to the 
top end of Cl at the junction of 
the lines to pin -15 IC7 and pin - 
4 I C9 -a. 

In Table 1, delete the l's from 
the B2 and Bo output columns 
for word 31. Delete "BELL" and 
substitute "NULL." 

PARTS LIST BAUDOT TO ASCII CONVERTER 

R22, R24 -330 ohms, 1/4 watt 
R23 -1000 ohms, 1/4 watt 
R25 -R31, R35 -2200 ohms, 1/4 watt 
R32- 100,000 ohms, 1/4 watt 
R33- 200,000 ohm, trimmer 
R34- 33,000 ohms, 1/4 watt 
R36- 20,000 ohms, 1/4 watt 
R37 -100 ohms, 1/4 watt 
C21, C27- C30 -.1 bF, disc 
C22 -.1 uF, 10 %, ceramic 
C23 -1 uF, 50 volt, electrolytic (upright) 
C24 -.01 'F, disc 
C25 -100 pF, disc 
C26 -.001 tF, disc 
C31 -10 uF, 25 volt, electrolytic 
Ici 3 -74194 
IC14, IC17 -7474 
I C 15 -74123 

I C 16 -7404 
IC18 -555 timer 
IC19, IC21 -7430 
IC20, IC22 -8223 32 X 8 PROM 
See Connection Details for listing of 

additional parts 

The following items are available 
from Southwest Technical Products Co., 
219 W. Rhapsody, San Antonio, TX 
78216: 

A kit of all basic parts (order addi- 
tional parts separately) for the BAUDOT 
To ASCII Converter for $19.50 postpaid. 

Etched and drilled printed circuit 
board for the BAUDOT To ASCII Con- 
verter for $4.35 postpaid. 
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FIG. 1- BAUDOT TO ASCII 
schematic diagram. 
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FIG. 2- BAUDOT TO ASCII CONVERTER con- 
nections to TV Typewriter I are shown in a, 
TV Typewriter II are shown in b, and mini- 
computer is shown in c. 

EXT. INTERRUPT' 

'IF INTERRUPT TIMING 
IS USED. 

BAUDOT TO ASCII CONVERTER printed cir- 
cuit board foil pattern. Bottom -side of 
double -sided board is shown 1/2 -size. 

All other necessary construction and 
descriptive material on this project ap- 
peared in the February 1976 issue under 
the title "ASCII To Baudot Converter" 
and this material should be scanned if any 
further details are needed. 

Elsewhere in this issue, on page 82 you 
will find the component -layout diagram 
for the printed- circuit board and Charts I 
and II, which are the Truth Tables for the 
type 8223 PROM used for IC20 and IC22. 
We do hope that you have enjoyed this 
project along with the others in this series 
of ad -ons to TV Typewriter II. R -E 

VERTICAL SWEEP GONE 
This little Airline portable, a GEN- 

3267 A, has got us going. No vertical 
sweep. Still, we cari drive it with a B & K 
Analyst, clear black to the pin -10 grid 
of the 17JZ8, and get sweep. Everything 
else is fine, but no vertical sweep.- 
0.W., Durant, OK. 

This has just got to be something in 
the feedback loop, from plate of the 
output section to grid of the input sec- 
tion. This is what makes the circuit 
oscillate. Take it out, and all you have 
is a two -stage R -C coupled amplifier. 
If you can get sweep by feeding a 
drive signal to the input grid, the "am- 
plifier" part is OK. 

Suggestion: feed your drive signal 
to the input grid. Now follow it with 
a scope, from the output plate back to 
the input grid. Something in there will 
be open. 

SHORTED CRT IN SCOPE 
(This is the end result of quite a bit 

of correspondence about a problem of 
severe blooming in the CRT of an Eico 
460 oscilloscope. The reader wrote:) 

Thank you for the hints about the 
trouble in my scope. I finally found that 
the DC voltage on the grid and cathode 
of the CRT were both the same. This 
was caused by an internal short be- 
tween these elements. I blew this out 
by discharging a 40 -µF capacitor across 
them. -S. Goldhor, Hayward, CA. 
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Serial Interface for TV II 
To connect TV Typewriter 11 to a telephone or other 
two -wire system or to a magnetic -tape memory 

you need an adequate modem. Here's how to build one 

ED COLLE 

FOR THE TV TYPEWRITER II TO COMMUNI- 
cate via a two -wire system, a phone line or 
a magnetic -tape data storage system, the 
parallel ASCII data must be broken down 
into sequential one- bit -at -a -time form both 
when coming out of the keyboard and 
going into the terminal. The serial inter- 
face or UART (Universal Asynchronous 
Receiver /Transmitter) provides this con- 
version from the parallel form into a series 
of properly timed one's and zero's includ- 
ing not only the serial data, but the start, 
stop and parity bits as well. The reverse 
is true during the receive mode. The baud 
rate or speed at which the serial data is 
transmitted or received can be selected 
from 110, 150, 300, 600 or 1200 baud with 
a single -pole rotary switch. There is a pro- 
vision for "echo off" where the data is 
transmitted to the receiver, but is not put 
up on the screen until it is transmitted back 
by the receiver and displayed by the term- 
mina': or "echo on" where the data is 
transmitted and simultaneously put up on 
the screen and is not echoed back by the 
receiver. 

SPECIFICATIONS 

Receive E1A RS -232 and 
Format: TTL compatible 

with a mark equal 
to + 1.5 to - 25 
volts and a space 
equal to + 3 to + 
25 volts. The range 
from + 1.5 to + 3 
is the hysteresis 
region. 

Input 1800 ohms 
Impedance: 
Transmit 
Format: 

Baud Rates 
Standard: 
Optional: 

Stop Bits: 

Parity 
7 bit: 
8 bit: 

E1A RS -232 with a 

mark equal to - 
4.7 volts and a 
space equal to + 
4.7 volts (2000 - 
ohm load) 

110 baud 
110, 150, 300, 600, 
1200 -selectable 
Automatic selec- 
tion of 2 stop -bits 
for 110 baud and 
1 stop -bit for 150, 
300, 600 and 1200 
baud 

odd, even, none 
no parity (bit 8 pro- 
grammable to a 0 

or 1) 

The input /output connections are type 
RS -232 compatible which will attach di- 
rectly to most couplers and data sets, how- 
ever, to record on or playback from mag- 
netic tape it will be necessary to build 
some kind of FSK encoder /decoder sys- 
tem to get the digital data on and off the 
tape since this is not provided by the 
interface. Data to be transmitted can 
either be provided by the screen -read 

board or the keyboard. The interface nor- 
mally monitors the keyboard, however, a 
"ready to send" command from the screen 
board locks out the keyboard and allows 
the screen -read board to transmit its data. 

The entire circuit is built on a 33/4" X 
91/2" circuit board that is plugged onto the 
main board at connector strips J I and J2 
just behind the cursor and screen -read 
boards. Switch connections to the serial 
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PARTS LIST 
Serial Interface Board -110 baud 

All resistors are 1/4-watt, 10 %, unless 
noted 

R1 -R7, R16, R24- 22,000 ohms 
R8, R15, R17, R20 -R22, R29, R31, R37, 

R39, R42 -1000 ohms 
R9, R27- 47,000 ohms 
R18, R38- 12,000 ohms 
R19 -2000 ohms 
R23 -3900 ohms 
R25 -27 ohms 
R26 -2700 ohms 
R28 -5600 ohms 
R30 -330 ohms 
C3 -470 pF capacitor 
C4, C6 -33 riF, 25 volt electrolytic 
C5 -.01 µF capacitor 
C7 -100 pF capacitor 
C8 -.001 µF capacitor 
C9 -330 pF capacitor 
C10- C13 -0.1 µF capacitor 
D1-D7-1N4148 silicon diode 
Q1- 2N5210 silicon transistor 
Q2 -PNP general purpose transistor, 

gain - 100, maximum V.,. - 40 volts 
IC2 -7493 counter 
IC3 -S1883 UART 
IC4, IC10 -74157 data selector 
IC5 -74132 quad NAND gate 
IC6 -7400 quad NAND gate 
IC7 -74123 dual one -shot 
IC9 -7474 dual type -D flip -flop 
IC11 -7404 hex inverter 
IC12 -7403 quad open collector NAND 

gate 

PARTS LIST 
150, 300, 600, 1200 baud option 

All resistors are I/4 -watt, 10 %, unless 
noted 

R10 -180 ohms 
R11, R13 -1800 ohms 
R12, R14 -470 ohms 
R32 -R36, R40, R41 -1000 ohms 
R43 -2700 ohms 
Cl, C14 -300 pF capacitor 
C2 -50 pF capacitor 
C15 -.005 sF capacitor 
Q3- 2N5210 silicon transistor 
IC1 -7497 rate multiplier 
IC8 -7404 hex inverter 
XTAL 1- 307.200 kHz series resonant 

crystal 

The following items are available 
from Southwest Technical Products 
Corp., 219 West Rhapsody, San An- 
tonio, TX 78216. 

CT -S Serial Interface Kit $39.95 
S1 -b Serial Interface Circuit $11.75 
Other add -ons for TVT -II include: 
Screen Read Board Kit $17.50 

(September 1975 issue) 
Manual Cursor Kit $11.50 

(November 1975 issue) 
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interface board are provided by a 12 -pin 
connector (JI) while the keyboard is 
plugged into another 12 -pin connector 
(J2) rather than J9 of the main terminal 
board as is done if the interface board is 
not used. 

How it works 
The serial interface circuit has been de- 

signed around a single UART chip that 
actually does most of the work. The other 
circuitry on the interface hoard interfaces 

11f- -o ti 
o 

IIF-vw-- 

11 

the chip itself to the circuitry on the main 
terminal board. The schematic diagram 
appears in Fig. 1. 

During the transmit mode, both the out- 
puts from the keyboard and the screen - 
read board are fed into data selectors IC4 
and IC 1O. These data selectors select either 
one of the two sets of inputs with the in- 
put from the screen -read board taking pri- 
ority. Normally the keyboard is selected 
as the input. However, if the screen -read 
hoard starts to send data, the incoming 

` I Ñ o m m.a + I `.. 

P 

11 

low -to -high transition at J2 pin -13 triggers 
IC7 -a, a retriggerable 350 ms one -shot. 
This selects the screen -read inputs and 
locks out the keyboard by driving pin 1 

of IC4 and ICIO low. It also blocks any 
data from being received during a screen 
read operation if the jumper from S to R 
is installed by forcing pin 8 of IC9 -a low. 
This gates the "output data available" line 
into the "reset data available" line of the 
UART chip. Since the keyboard and re- 
ceiver are disabled for at least 350 ms after 

11 

KEYBRO 

A 

Ñ 

G m 

1.0 

-46 

IIF- Jv 
A---N1/so--0-- 

w l I 

co 0 
foJ 

z 
A 

o t 
z 
A 

0 NI 

CO Oi CO CO co 

91-1 

IJ NI 

FIG. 1- SERIAL INTERFACE OPTION for TV Typewriter II. 
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each character is dumped during a screen - 
read operation, there may be problems 
with a computer sending a return message 
too soon after the screen -read operation is 
completed, especially when using high 
baud rates. In these situations, you may 
not want to lock out the receiver during a 
screen -read transmission and can omit the 
jumper between points S and R. You must 
be sure, however, that the TV Typewriter 
II is not in the echo mode and that the 
computer does not attempt to send data 
to it until the screen dump has been com- 
pleted. This is indicated by an "!" trans- 
mission if the auto -stop function on the 
screen read -board is being used. 

Regardless of whether the data to be 
transmitted comes from the screen -read 
board or the keyboard, it exits from the 
data selector IC4 pin -12 to IC5 -a pin 9 
where it is gated with the transmitter buffer 
empty output from the UART chip, IC3 
pin 22. When IC3 pin 22 goes high, it sets 
the output of the AND gate latch (IC6 pin 
11) high. Each time this (IC6 -a and IC6 -b) 
latch is set, a 250 -ns pulse is generated that 
loads the data at the output of the IC4 and 
IC10 data selectors into the input buffer 
of the UART chip. At the trailing edge of 
the same pulse, a pulse is supplied to the 
screen read board until it resets and forces 
IC6 -a pin 9 low which resets the (IC6 -a 
and IC6 -b) latch. This reset pulse that is 
sent to the screen -read board allows it to 
find and store its next character until the 
UART transmitter buffer is ready for it. 
This double buffering enables the trans- 
mitter to transmit at up to 1200 baud with- 
out gaps or hesitations. 

The serial data leaves the UART chip, 
(IC3 pin 25) and is gated with the trans- 
mitter on /off input at IC12 -c. Transistor 
Q2 then converts the serial TTL level out- 
put to RS -232 format. 

During the receive mode, the incoming 
RS -232 serial data is converted into 'ITL 
compatible levels by a Schmitt trigger 
circuit consisting of IC5 -d and its related 
components. The output at IC11 -c pin 8 

is then gated and fed into the serial input 
terminal of the UART chip (IC3 pin 20.) 
When the UART chip sees the stop bits 
of the character being received, output 
data available line changes to logic "1" 
(IC3 pin 19). If IC9 -a pin 8 is at a logic 
"1" level, it means the terminal already 
has a character awaiting loading and is not 
ready to accept the new character waiting 
in the receiver data holding registers. 
When the character in the terminal's regis- 
ter is finally loaded, the character accepted 
line feeding IC9 -a (pin 11) changes to a 
logic "0" and toggles IC9 -a forcing pin 8 
low. This permits IC12 to pulse the output 
of IC5 -c low clearing the output data 
available line and generating a negative 
going keypress strobe to load the new char- 
acter into the terminal's data registers. 
Note that the keypress strobe jumper of 
the main terminal board must be wired for 
a negative strobe when the serial interface 
is being used. 

If an error is detected by the UART 
chip, it drives one of three IC3 outputs 
high. IC3 pin 14 changes to a logic "1" if 
a stop bit does not follow after the start bit 
and the correct number of data bits. IC3 
pin 13 changes to a logic "1" if there is a 
parity error received. IC3 pin 15 changes 

(continued on page 80) 
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Horizontal 
oscillators 

Oddball symptoms 

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 
enclose a stamped, self -addressed en- 
velope. If return postage is not includ- 
ed, we cannot process your question. 
Write: Service Editor, Radio- Electron- 
ics, 200 Park Ave. South, N.Y. 10003. 

R -E's Service Clinic 

THE RECENT SERVICE CLINIC ABOUT 

horizontal oscillator circuits got quite a 
bit of mail. Mainly requests for more 
information on this circuit. So, here it 
is. Let's look at some of the oddball 
symptoms you will find. With a little 
cool, logical thinking, you can get a 
handle on any of them. 

OK, here's one; an oldie. When the 
antenna signal is applied to the receiver, 
the horizontal oscillator runs and you 
get a raster. Horizontal hold isn't too 
good. Turn to a dead channel or re- 
move the antenna signal and out goes 
the raster and high voltage! Or, just the 
opposite. Raster off -channel, no raster 
with an antenna signal. (Not to be con- 
fused with an AGC blackout. If this 
happens, you do have high- voltage, but 
the tube is cut -off.) Weird, eh? Not too. 
The problem is in the horizontal AFC. 

Why? Because the only difference 
between the two conditions is the pres- 
ence or absence of the horizontal sync. 
In the first case, the horizontal oscilla- 
tor will run when there is sync, but 
won't run without it. In the opposite 
case, the oscillator will run if the sync 
is not present; when the sync appears, 
this throws the oscillator so far off that 
it dies! 

The major cause of this is a defective 
AFC diode unit. Sometimes due to a 
bad part in the anti -hunt circuit, etc., 
but mostly the diodes. To check, kill 
the AFC and see if this will keep the 
oscillator running, on- and off -channel. 

In one really wild case, in an old 
Philco, the horizontal sync wasn't too 
bad but the vertical sync was terrible. 
After checking out the vertical circuits, 
I finally found that the ground -side of 
the horizontal AFC diode was shorted! 
This was pulling down the amplitude 
of the composite sync and upsetting the 
vertical oscillator first. 

Another puzzler (unless you know 
it's there) comes up in sets using only 
the boost for the plate voltage supply 
of the horizontal oscillator. Figure 1 

shows a typical example, an Admiral 
T2H -1 A chassis. The complaint is often 
"no raster" or "narrow raster ". 

The horizontal oscillator plate volt- 
age will be well below normal. Here, 
note that there is no direct path from 
the horizontal oscillator supply back 
to the B+. Oh, no? There is, if you'll 
trace it out. When the set is turned 

on, the DC voltage appears immedi- 
ately, since solid -state diodes are used 
in the DC power supply, However, the 
damper tube must warm up enough to 
conduct current before any DC voltage 
shows up on the oscillator. 

Without any output signal from the 
horizontal output stage, only the B+ 
voltage appears on the damper cathode. 

HORIZ 
Osc. 

OUTPUT GRID 
TO HORIZ 

FLYBACK 

LOAD 
RESISTOR 

FILTER 
RESISTORS 

DAMPER 

B+ 

BOOST 

FIG 1 

This is connected to the oscillator 
plate through two resistors. There will 
be enough voltage to start the oscillator. 
Once it starts running, it drives the 
horizontal output stage, producing a 
flyback pulse. This pulse is rectified by 
the damper tube, producing a much 
higher voltage, and everything starts to 
work. 

If you have this kind of trouble, 
check the boost voltage. The boost ca- 
pacitor is returned to ground instead 
of to B+. It develops about +340 volts 
DC. If you measure only the B+ volt- 
age of about +135 volts, you have no 
boost at all. A good check for this is to 
drive the horizontal output with a sub- 
stitute drive signal. 

If the boost voltage and high- voltage 
appears, then you have some problem 
in those resistors feeding the horizontal 
oscillator. If you still have no boost, 
check things like the boost capacitor, 
the horizontal winding of the deflection 
yoke, and the damper and horizontal 
output tubes. In one odd variation of 
this, I found 0 V DC on the damper 
cathode. This turned out to be an open 
cathode connection inside the damper 
tube! You should see the B+ voltage 
here before the horizontal output tube 
starts to work. 

In another queer case, in an RCA 
CTC -53, the raster and high -voltage 
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was lost, the grid drive to the horizontal 
output tube disappeared and the plate 
voltage on the horizontal oscillator 
stayed well up. Substitution of all three 
tubes -oscillator, output and damper - 
did nothing. Eventually, the cause was 
discovered by looking at the top of the 
chassis. The horizontal oscillator tube 
was going out when the problem 
showed up. This was due to a heater - 
cathode short in the tube ahead of it in 
the series -heater string! (Look at both 
sides of the chassis!) 

There are a lot of questions on an- 
other type of circuit. This circuit has a 
"starter" resistor going to B+, and a 
"running" resistor that goes to the 

boost. The most common question is: 
"The resistors and tube are good, but 
I can't get enough DC voltage on the 
plate! When I turn it on, the plate volt- 
age jumps away up and then drops to 
almost nothing." There's a simple an- 
swer to this; the horizontal oscillator is 
not running at all! 

When the oscillator is running, its 
plate current is a series of pulses. The 
average plate current is quite low, so 
the DC voltage stays high. However, if 
the oscillator is not running, its plate 
current is constant and the average cur- 
rent is much greater. So, there is a large 
voltage drop across the load resistors. 
The quickest check for this is to scope 

EDLIE'S 
BARGAIN 

BONANZA 

ONLY 

HIGHEST QUALITY 

PRODUCTS 
0(M01 5) TOP 

QUALITY RE- 
CORDING TAPE. 
Made by 
Scotch, Sound - 
craft, or Ampex. On 101/2" 
reels, 1/4" x 3600'. $1.99 ea. 
2 for $1.75 ea. 10 for $1.50 
each. 
(M017) COPPER CLAD BOARDS! 
Copper on one side, 1/16" 
thick. Excellent quality for 
either production or experi- 
mental work. 
B) 4 "x165 /8" 99C ea. 3/$2.69 
D) 8x165/8" $1.19 ea. 3/$2.99 
E) 63/8 "x171/2" $1.19 ea. 

3/$2.99 
(M134) 8 ROTARY SWITCHES 
Some multiple gang. $1.00 

(M128) 13 MINIATURE ELEC- 
TROLYTIC CAPACITORS $1.00 
Axial & upright, popular values. 

(M144) TRANSISTOR 
REPAIR KIT $1.19 
Various parts used to repair 
transistorized devices. 

SOCKETS 
TRANSISTOR 

S for $1.00 

(M298) 1 WATT ZENERS 600 
available in 51/ 9.1V, 12V, 20V. 

(M164) 4 ROLLS OF WIRE $1.00 
Approx. 25 ft. per roll, 20 -28ga. 

(M140) TAPE RECORDER 
SPARE PARTS KIT $2.95 
Parts for repairing most tape 
recorders: capacitors, meter, 
pilot lamp, jacks, and MUCH 
MORE. 

Cl (M167) 10 MINIATURE 
POTENTIOMETERS $1.00 

(M182) 2 MISC METERS $1.00 
Miniature. 

(M156) 60 DISC 
CAPACITORS $1.00 
Asst. from .0001 to .1, most 
600v. Z5U, NPO, N750, etc. 

SURPLUS TUBES 
All guaranteed for 

1 full year. 
ANY 3 FOR $1.25 

Acquired from U.S. Defense depots 
or removed from equipment (new 
and used). These are laboratory 
tested and guaranteed for one full 
year. Most are of such standard 
makers as RCA, GE, etc. 

3AF4 
38N6 
3DG4 
3KT6 
3Q4 
4BC5 
4BN6 
48118 
48Z7 
5V6 
6AF4 
6AG5 
bAG7 
6AL5 

6AT6 6DR7 
6AÚ6 6DW4 
6AV6 6EB8 
6AX4 6EM7 
6AX5 6GF7 
6AY3 6G148 
6BA6 6K6 
6BG6 61(11 
6818 6LB6 
68136 6SN7 
6BZ6 6T8 
6CB6 6W4 
6CG7 6X4 
6CM7 10EW7 

12AE7 
12AL5 
12AÚ7 
12AV6 
1213E6 
12BH7 
18FW6 
25L6 
35EH5 
36AM3 
50A5 
50L6 

(M147) 4 lb. GRAB BAG 
SPECIAL $1.00 
Full of exotic and exciting elec- 
tronics parts. 

(M155) TUBE BONANZA! $1.00 
20 asst. popular tubes, untested. 

(M142) 50 PRECISION 
RESISTORS $1.00 
All 1 %, 1/2w and 1w, low and 
high ohmages. 

(M150) 15 HI -FI KNOBS $1.00 
Every one superb! Purchased 
from Harmon, Kardon, Fisher, 
etc. 

(M1021 CALCULATOR 
KEYBOARD $2.95 

Wild Rover C -1380. Can be used 
with CT5001. 4 function, clear, 
clear entry and constant. 7 cm 
x 9 cm. 

(M175) 70 1/2w CARBON 
RESISTORS $1.00 
Asst. values. Some 5 %. 

(M154) 150 CUT LEAD 
RESISTORS $1.00 
Carbon, all leads long enough 
for soldering. 

(M149) 20 POLYSTYRENE TOP 
GRADE CAPACITORS $1.00 
(M132) 20 DUAL POTS $1.00 

MONEY BACK GUARANTEE 
Terms: Minimum order $4.00. In- 
clude postage. Either full payment 
with order or 20% deposit, bal- 
ance 'C.O.D. 

WRITE FOR FREE 1976 
VALUE PACKED CATALOG 

Listing thousands of components, 
tubes, transistors, IC's, kits, test 
equipment. 

BONUS 
FREE CAPACITOR KIT 
With Every $5 Purchase 

THIS MONTH'S SPECIALS! 
1=174$15 Shottky 3 inp pos 

AND. 450 
739 Dual to -noise pre -amp 850 
N8815A Dual 4 inp. NOR 

2 for $1.00 

TTL 
x17400 160 7446 800 

7401 180 7447 800 
El 7402 234 al 7448 800 

7403 230 0 7473 490 
7404 230 7474 494 

Ll 7405 234 7475 850 
7406 230 7476 530 
7410 234 7490 794 

D 7411 274 7492 794 
7413 400 7493 690 

D 
7430 230 74121 570 
7440 300 74122 570 
7442 $1.12 74123 670 

LINEARS 
LM309K 5v la reg. $1.15 
555 Timer 750 
556 Dual 555 $1.00 
566 Function gen. $1.75 
567 Tone decoder $1.95 
741 comp. op amp 390 [ 2102 1024 bit RAM $4.95 
8038 volt cost osc $4.25 

CLOCK CHIPS WITH DATA 
(MM5314) 6 dig clock 
CT 7001 Alarm & Date 

LED'S 
(M223) 10 Asst LEDs $1.00 

I j,(M242)5lumbo Green LEDs $1.00 
(M242) 5 Med Yellow LEDs $1.00 

El (M001) 5 Jumbo Red LEDs $1.00 
(M011)15 Med Red LEDs $1.00 
(M012) 5 Mini Red LEDs $1.00 
(M2931 DL707 (equiv.) 7 seg 
red LED, .3" char, comm 
anode $1.00 
(M007) DL747 7 seg red 
LED, .6" char, comm 
anode $1.95 
(M013) MAN 5 (equiv.) 7 seg 
green LED, .27 char, 
comm anode $1.49 
(M006) D.L. 704 ( equiv.) 
same as D.L. 707 except 
comm -cath $1.35 

IC BREADBOARDS & TERMINALS 
Boards have .042 holes. Made 
of 1/16" polyester glass. 
(M8663) 3 "x4" 944 

7 (MB664) 3 "x6" $1. 
rl (MB665) 4 "x6" $1.629 5 

(M8666) 4"x8" $2.12 
Push -in terminals 

EJ(MP6601-20) pkg 20/900 
(MP6601.100) pkg 100/52.89 

Push -in flanged pins 
(MB6602 -20) pkg 20/904 
(MB6602-100) pkg 100/52.89 

Push -in flea clips 
Fl (M86603 -20) pkg 20/900 

R(MB6603-100) pkg 1C0/$2.89 
(M008) 14 pin DIP sockets 

3 for $1.00 
(M1104) IC 

TOOL 
REMOVAL AND IN- 

SERTION $4.95 
"Pul- n- sertic" extracts and in- 
serts ICs without damage. 
(M271) 1N4148 High Speed 
switching diode. Full leads. 

12 for $1.00 

$4.95 
$5.95 

EDLIE ELECTRONICS, INC., 2700 -M HEMPSTEAD TPKE., LEVITTOWN, N.Y. 11756 

Circle 24 on reader service card 

the plate of the oscillator tube, or the 
grid of the horizontal output. Be sure 
that there is the proper drive signal 
there. If it's not, then you have pinned 
down the cause of the trouble. 

The average oscillator circuit has 
only about 5 parts, so it shouldn't take 
too long to find out which one is caus- 
ing the trouble. If all of these parts 
seem to be good, but the oscillator still 
won't run or won't run on- frequency, 
scope the DC voltage -supply lines -the 
B+. You should see absolutely zero 
signal of any kind here. If you see any- 
thing, this means that there could be a 
feedback loop through the DC power 
supply which can cancel the oscilla- 
tions! 

Another odd symptom is the in- 
termittent -start horizontal oscillator. 
Sometimes it starts, sometimes it 
doesn't. Touch any part of the circuit 
with a test probe and away it goes, and 
keeps running. One typical circuit is 
the Colpitts, shown in Fig. 2. If you run 

130v 

5.6 MEG 
(6.8 MEG) 

SYNC 

4 

18 

B+ FROM 
BOOST 

150K .0°47 

HORIZ QSC. 3 

8LT8 
91 

-6v 

560pF 
10% 

I HORIZ 
I HOLD 

116:: 

.0033 
10% 

.0068 
5% . 2200. 

145V 

129v 
2 

100e 

+130v 

FIG. 2 

í68V 
7875 - 

- 
TO HORIZ 
OUTPUT 
GRID 

1.2 
MEG 

into this kind of problem, replace both 
of the capacitors across the oscillator 
coil. Be sure to use exact duplicates. 
(One final hint: it is always a good 
idea to put them back exactly where 
they were. If you reverse them, you will 
see some peculiar reactions indeed. The 
source of this item will remain anony- 
mous, which means "Don't give your 
right name! ") R -E 

reader 
questions 

WHA' HOPPEN? 
Thank you for your letter and the 

help. I finally fixed this Zenith 18CC29. 
You told me to read the 6LB6 cathode 
current. I did. It went up from 200 to 
300 then to 390 mA. Sides of the pic- 
ture pulled in. I checked both tubes, 
and all of the parts Ah the high voltage, 
boost and sweep circuits. No luck. 
Everything checked good! Finally de- 
cided to change the 6HV5 high -voltage 
regulator tube just to see what would 
happen. That did it! 6LB6 current nor- 

(continued on page 66) 
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HH UHC-H2 
the 

TEKTRONIX T900 
Oscilloscopes 

from $695 
probes included and more... 

Here's important news for engineers, technicians and 
educators who want the quality, reliability and support 
associated with TEKTRONIX Oscilloscopes - all at a mod- 
erate price.T900 *Oscilloscopes are an entirely new line 
designed for cost savings without sacrifice of basic per- 
formance. 

This New Line Includes: 
T921 -Dc to 15 MHz; single- trace, 

mono time -base $ 695 ** 
T922 -Dc to 15 MHz; dual- trace, 

mono time -base $ 850 ** 
T932 -Dc to 35 MHz; dual- trace, 

mono time -base $1050 ** 
T935 -Dc to 35 MHz; dual- trace, dual 

time -base with delayed sweep $1250 ** 
T912- (Storage model) Dc to 10 

MHz, dual -trace mono time -base . . $1195 ** 
Easy to Use 
T900 Oscilloscopes are simple to use. All have 
a large, bright (8 x 10 cm) crt, beam finder, 
single knob trigger control, delay line to enable 
viewing of waveform leading edge, automatic 
selection of tv line or frame display and func- 
tionally color -coded control panels. Conveni- 
ence is also enhanced by a full complement of 
accessories including 10X probes (included in 
price), optional scope stand, camera, rain jac- 
ket and more ...T900 Oscilloscopes are easy to 
handle and fit into small spaces. They weigh 
only 15 -18 lbs. and measure only 7" x 10" x 19 ". 

Tektronix Support 
T900 Oscilloscopes are warranted against de- 
fective materials and workmanship for one 
year. There are over 37 service centers and 50 

field offices across the U.S. Whenever you need help in the 
selection, operation, application or servicing of T900 Oscillos- 
copes your local field engineer is available to help you... no 
extra charge ... just extra value. 
For a copy of the new T900 Brochure (includes complete 
specifications), or ordering information write to Tektronix, Inc., 
P.O. Box 500, Beaverton, Oregon 97077. For immediate infor- 
mation call your local 
Tektronix field 
engineer or 
Tektronix, Inc. 
(503) 644 -0161 
extension T900. 
'Available presently in U.S.A. only. 

**U.S.A. price FOB Beaverton, Oregon. 

Circle 18 on reader service card 
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'1T935 

TEKTRONIX') 
committed to 

technical excellence 
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66 

There is only 

RADIO 
HOME 
STUDY 

COURSE 

exclusively devoted 

to professional FM radio equipment 

We don't know how many 
TV repairman or 

other people there are 
in electronics 

who would like to move up to 
professional FM two-way radio. 

Nor do we know how many 
servicemen and installers 

there are 
already in the field 

who want to expand 
and upgrade their knowledge. 

But we do know how many 
home study schools 

cater exclusively 
to both these groups. 

ONE! 

Please send me more information. 

Name 

Address 

Code 

I am a former MTI student. 
I am presently in the military. 
I am a veteran. 

O 3 

MT/ 
Formerly 

MOTOROLA 
TRAINING INSTITUTE 

Summerdale, PA 17093 

(717) 732.3636 

Circle 19 on reader service card 

READER QUESTIONS 
(continued from page 64) 

mal, full picture. Tried the old one; 
same thing. Picture pulled in and cur- 
rent went up. Now you tell me what 
happened -R.B., Santa Ana, CA. 

Rubbing the crystal ball, the Swami 
replies: "From past experience, I'd say 
that the 6HV5 tube had a very bad case 
of grid emission. I have seen the same 
symptoms when a horizontal output 
tube developed this trouble, but I've 
never seen it happen in a regulator 
tube. Anything can happen, can't it ?" 
Thanks. This could happen in any set 
using this type of high -voltage regu- 
lator; so, try a new tube to make sure! 

MORE ON PM MAGNET ERASURE 
I have a letter from Mr. Wil- 

liam A. Manly, Director Product De- 
velopment of the Cobaloy Co., Arling- 
ton, TX, 76011, with some very useful 
data on erasing tapes with a PM mag- 
net. The original was in answer to R. G. 
of Baltimore in the Oct. 75 issue of R -E. 
I said that I didn't think it would hurt. 
Mr. Manly warns that this might be bad 
advice, depending on the intended use 
of the erased tapes. For ordinary low - 
fi, voice and similar applications, OK. 
But -now I quote: 

"It's true that this erasure method 
will not result in any permanent dam- 
age to the tape or the recorder. A tape 
thus erased, however, will have a very 
high level of background noise on it 
(the so- called "DC noise ") some 6 to 
20 dB above the true (bulk- erased) 
background noise. Such a tape will have 
a tendency to magnetize the heads of 
any machine it's used on. If the heads 
are magnetized, they will tend to erase 
the short wavelengths of any tape 
containing information subsequently 
played on the machine. None of this 
makes any great difference to the inex- 
pensive machine that employ DC erase 
and biasing, but I suspect that if R.G. 
is using 10.5 -inch reels as he says, he 
could well be using a pretty good ma- 
chine and these considerations would 
definitely apply. 

"For voice -only and other unde- 
manding uses, DC erase is fine. I 
would not recommed it for any high - 
quality use where quality of recording 
is a consideration. By the way, the field 
of such a strong magnet should be kept 
well away, at least three feet, from any 
tape containing data that he wishes to 
keep. It will not only erase the signals, 
but a lower intensity exposure to pow- 
erful magnetic fields will cause print - 
through to appear on the tape." 

Thank you very much, sir! I intended 
the original reply to say something like 
that, but I didn't get it in plainly 
enough. I appreciate the information 
and it will be duly filed for the next 
question on the subject. 

ODD VOLTAGES 
This G -E T2250 -H radio runs for 10 

minutes then stops. I can't make sense 
out of the DC voltages! Any helpful 
hints ? -S.C., Mentone, CA. 

The power supply in this set is un- 
usual. For one thing, be sure that you 
have the correct schematic; Sams 1038 
shows both early and late production 
runs. There is some difference! When 
it stops, check the detector to see if you 
have a signal. If you do, the problem 
is in the audio stages. If you don't, the 
problem is in the IF or front end. 
(Feedback: reader found out that he 
was using the early production sche- 
matic on a late production chassis! 
Also, the audio output transistors were 
intermittently opening up!) 

NO HV REGULATION 
I really need help with this Zenith 

14Á10C29 color TV. I have no high - 
voltage regulation at all. The high -volt- 
age varies from 20 kV to 30 kV with the 
setting of the brightness control. Not 
much change in picture size, but I do 
lose focus. All tubes have been subbed 
in the high -voltage and video circuits. 
The horizontal output tube grid -drive 
and cathode current is normal. Volt- 
ages on the high voltage regulator tube 
are off, but I can't find any bad parts 
in there.-D.B., Portsmouth, VA. 

The 6HV5 high -voltage regulator 
grid -voltage comes from the boost, 
through several resistors and a VDR. 
You have undoubtedly checked the re- 
sistors, but a VDR is usually "check- 
able" only by substitution! Be sure that 
you get the correct one; this is a Zenith 
63 -8161. 
(Feedback: that was it!) 

OUTPUT TUBE HOT 
The 6LF6 horizontal output tube in 

this Motorola TS -929 gets red hot ; in- 
termittently, of course. When this hap- 
pens, the grid bias on the 6LF6 goes to 
zero. The bias comes from the FA 
panel. I've changed all the tubes on this 
panel, no help. Output transformer and 
yoke checked out. Any solution will be 
appreciated. -C.F., Pineview, GA. 

I think you have the key clue; the 
zero bias on the 6LF6. Scope the FA 
panel output. If this signal is still pres- 
ent there while the 6LF6 grid drops to 
zero, you have an intermittent open in 
one of the connectors between the FA 
panel and the horizontal output. Some- 
times one of the contact pins will be 
pushed back to the point where it 
makes intermittent contact with the 
board or plug. 

OUTPUT TUBE CUT OFF 
The horizontal oscillator is working 

in this Zenith 14A9C50. The screen 
grid of the 6L136 reads 300 volts or 
more! No, it's not the screen bypass or 

(continued on page 68) 

www.americanradiohistory.com

www.americanradiohistory.com


C-MOS 

4000 6 /100 4044 1.25 
4001 
4002 

4/1.00 
5/1.00 

4046 
4047 

220 
2.00 

4006 
4007 

1.25 
1.25 

4049 
4050 

2/1.50 
2/1.50 

4008 
4009 

1.25 
2/1.00 

4051 
4053 

1.50 
1.75 

4010 
4011 

2/1.00 
4/1 00 

4071 
4073 

3/1.00 
3/1 25 

4012 
4013 

4/1.00 
3/1.00 

4081 
4082 

2/1.50 
211.50 

4014 
4015 

1.00 
110 

4402 
4403 

100 
1 00 

4016 
4017 

2/1.35 
1.1D 

4404 
4412 

1.00 
1.25 

4018 
4020 

2/1.25 
1.20 

4416 
4426 

1.50 
175 

4021 
4022 

1.25 
1.25 

4428 
4441 

2 25 
2.00 

4023 
4024 

411.00 
2/1.50 

4449 
4507 

220 
2/1.00 

4025 
4027 

4/1.00 
2/1.00 

4508 
4510 

1.00 
1.85 

4028 
4029 

1.00 
1.25 

4511 
4512 

1.85 
125 

4030 
4033 

2/1.00 
1.90 

4516 
4518 

2.00 
1.25 

4035 
4040 

1.25 
1.35 

4519 
4520 

1.50 
1.25 

4041 
4042 

1.25 
1.00 

4528 
IM5003C 

1.60 
4.00 

4043 1.35 

DTL IC's 

930 
931 

6/1.00 
4/1.00 

9300 

932 
933 

711.00 
5/1.00 

9300 1.00 
9301 1.25 

935 
936 

5/1.00 
7/1.00 

9304 1.00 
9313 1.00 

938 
944 

4/1.00 
4/120 

9316 1.00 
9318 2.75 

945 
949 

61120 
611.00 

9321 1.75 
9314 2 00 

952 
953 

411.00 
5/1.00 

957 
958 

411.00 
4/1.00 93L00 211.50 

962 
9093 

5/1.00 
5/1.00 

93108 520 
93116 1.00 

9099 
9158 

7/1.00 
4/1.00 

93L18 4.00 
93516 5.00 

958C/MUL 
960C/ MUL 

575 
7.50 

96102 1.00 
9615 2.75 

TTL IC's 
7100 6/1 00 7143 1 00 
7401 
7402 

6/1 00 
5/1.00 

7445 
7446 

211 35 
211 45 

7403 
7404 

5/1.00 
511.00 

7447 
7448 

2/1 50 
2/1.75 

7405 
7406 

5/1.00 
3/1.00 

7450 
7451 

511 00 
5/1 00 

7407 
7408 

3/1.00 
4/1 00 

7453 
7454 

511.00 
5/1.00 

7409 
7410 

4/1.00 
6 /1.00 

7460 
7470 

5/1 00 
311 00 

7411 
7412 

4 /1.00 
4/1 25 

7472 
7473 

311.00 
311 00 

7413 
7414 

2/1 15 
2/1.40 

7474 
7475 

3/1D0 
211 00 

7416 
7417 

3/1.25 
3/1.25 

7476 
7479 

311 00 
1 00 

7118 
7420 

4/1.25 
5/1 00 

7480 
7482 

211 00 
2/1 55 

7421 
7423 

311 10 
3/1.10 

7483 
7485 

211 40 
2/1 85 

7425 
7426 

311.25 
3/1 00 

7486 
7488 

311.25 
3 50 

7427 
7428 

3/1.00 
211.00 

7489 
4790 

300 
211 00 

7429 
7430 

3/1.25 
5/1 00 

7491 
7492 

00 
211.00 

7432 
7433 

4/1 25 
2/1 25 

7493 
7494 

211 D0 
211 70 

7437 
7438 

3/1.25 
3/1.25 

7495 
7496 

211 60 
211 50 

7439 
7440 

3/1 25 
511 00 

7493 
74100 

3 75 
1 00 

7441 
7442 

2/1.65 
211 00 

74107 
74109 

311 00 
2,1 00 

LINEAR IC's 

30011 V Reg 1.00 556N Dual Timer 1.35 
3016 Op Amp 
3015 Op Amp 

3/1.00 
4/1.00 

585/0 Ph Lock Loop 
567M Tone Decoder 

1.00 
1.85 

302H V Fol 
30411 Nag Reg 

1.85 
1.00 

7026 Linear 
703H RFIIF Amp 

2/1.50 
1.50 

305H V Reg 
30611 V Comp 

1.25 
1.40 

7099 Op Amp 
7095 Op Amp 

3/1.25 
3/1.25 

3079 Op Amp 
307M Op Amp 

3/1 25 
211.25 

7/0H V Comp 
711H Dual Comp 

3/1.25 
211.00 

3088 Op Amp 
3085 Op Amp 

2.75 
1.00 

7115 Dual Comp 
7156 Linear 

2/1.00 
3.25 

3096 5 -V Reg 
3100 V Fol 

1.00 
1.55 

716H Audio Amp 
723H V Reg 

3.25 
211 10 

310M V Fol 
311H VComp 

1.85 
1.00 

723N V Reg 
725H Ins Op Amp 

211.10 
3 75 

311M V Comp 
3115 V Comp 

211.75 
2/1.75 

733H DII Vid Amp 
733N 0/I Vid Amp 

1.00 
1.00 

312H Op Amp 
318M Dual Comp 

2.00 
2.00 

7396 Dual Aud Pre Amp 
740H FET Op Amp 

1.15 
7.00 

3201 -5V Neg Reg 
3201 -6V Neg Reg 

1.25 
1.25 

741H Op Amp 
741 Op Amp 

3/1.00 
3/1 00 

3200.120 Neg Reg 
324M Quad Op Amp 

1.50 
2.50 

747H Dual Op Amp 
747N Dual Op Amp 

1.00 
1.50 

3245 Ouad Op Amp 
339N Lo V Oued Comp 

220 
1.00 

7489 Op Amp 
748M Op Amp 

311.25 
311.25 

3401 -SV Pos Reg 
3401 -8V Poe Reg 

1.25 
1.25 

749NDual Aud Pre Amp 
760N DO V Comp 

1.50 
3.00 

3401 -12V Pos Reg 
3400 -15V Pos Reg 

1.25 
125 

7816 Gain Cont IF Amp 
14146 Dual Oil Comp 

2.00 
1.50 

3401 -18V Pos Reg 
370N AGC /Sg Amp 

125 
1.75 

1458M Dual Op Amp 
2900N Quad Amp 

2/1 15 
1.00 

373N ANC FM IF Del 
380M Audio Amp 

1.30 
1 00 

30659 TV 5nd Sys 
39005 Oued Amp 

2/1.50 
1.00 

381 Dual Pre Amp 
5556 Timer 

1 40 
3/145 

41365 Ouad 741 
4558M Dual 741 

2 00 
2/1.25 

AH0019 DPST Analog Sw 400 

WANT TO PLAY VIDEO GAMES ON YOUR OWN TV? 

Write us today for a free catalogue with 
complete listing of video games and other kits 
along with all I.C.'s, Discretes, Diodes, Resis- 
tors, pots, hardware, grab bags - you name it. 

TTL IC's 
74110 
74111 
74116 
74120 

1.75 
175 
1 00 
1.75 

74176 
74177 
74180 
74181 

1 00 
1 00 
1.00 
2.10 

74121 
74122 

3/1 10 
3/1 10 

74182 
74184 

1 00 
2 25 

74123 
74125 

211.25 
3/1 35 

74185 
74186 

2.00 
7.00 

74126 
74126 

311 35 
1 50 

74187 
74190 

5 25 
1.25 

74132 
74136 

1.00 
2/1 70 

74191 
74192 

1 15 
1.00 

74141 
74145 

1 00 
1 m 

74193 
74194 

1 00 
1 00 

74148 
74150 

1 90 
1 00 

74195 
74196 

211 50 
1 00 

74151 
74153 

211 50 
2/1 50 

74197 
74198 

1.W 
1 45 

74154 
74155 

1 10 
1 00 

74199 
74200 

1.50 
5 50 

74157 
74158 

211 45 
2 00 

74221 
74251 

1 35 
2.00 

74159 
74160 

2 95 
1 25 

74265 
74273 

211 50 
200 

74161 
74162 

211.85 
1 50 

74278 
74279 

2 40 
1 00 

74163 
74164 

1 00 
I 05 

74283 
74284 

1 65 
5 00 

74165 
74166 

1.00 
I 25 

74285 
74293 

5 00 
1 00 

74167 
74170 

a50 
2.00 

74298 
74365 

1 95 
21150 

74173 
74174 

I 35 
1 10 

74366 
74367 

I 00 
211 50 

74175 1.00 74368 2,1 50 

74390 1 75 

High Speed 

74H00 
74901 
741404 
741.105 
741408 
741110 
741111 
74H20 
74H21 
74H22 
74030 
741140 
741450 
74H51 
74052 
74053 
741155 
74060 
74061 
74062 
74971 
74H72 
74H73 
74074 
74076 
74078 

740102 
740103 
749106 
740183 

3/1.00 
4/1 00 
3/1.00 
3/1 00 
3/1 25 
3/I 00 
3/1 00 
311.00 
3/1 00 
3/1 00 
3/1 00 
3/1.00 
3/1.00 
3 /1.00 
3/1.00 
3/1 00 
3/1 00 
3/1.00 
311 00 
3/1 00 
2/1 25 
2/1.25 
2/1.50 
2/1 50 
2/1 35 
211 25 

1.00 
2/1 50 
2/1 85 

2 00 

74100 
74102 
74103 
74L04 
74110 
74120 
74130 
74L42 
74151 
74154 
74155 
74171 
74172 
741.73 
74174 
74175 
74178 
74165 
74186 
74190 
74191 
74193 
74195 
74198 

741121 
741123 
741157 
741_164 
741192 
741_193 

JADE Co 

Offers Top Quality Products 
at these low, low prices. 

Satisfaction Guaranteed 
or your Money Refunded. 

P-1101A 
P-11036 
C-17020 

P21 02A 
N-2431y 
N-25056 
MM-5013 

C-8008 
C-8080 

N8223B 
N8225B 

TMS3002LR 
TMS3132NC 

93403DC 

14 
8 

16 
18 
22 

MEMORY 

256w e lb st RAM 225 
1024w a lb SI RAM 2 75 

256w K lb Eras PROM 15,x0 
1024w a lb el RAM 2.00 

Sub System 2 S 
512 to Shill Reg 2.00 
1024b Shift Reg 4.00 

8b CPU 21.50 
14 CPU 35.00 

256b BIPO PROM 3.5D 
646 Scratch Pad 2.fÁ 

1000 Shin Reg 4,® 
144b Shift Reg 3 O 
lbw 4b RAM 4 O 

CHIPS 
5314 24 pin 6 Dg Clock 4.01 
5316 40 pin 4 DO Alarm 5.75 
5736 6 Digit Cal 2.00 

IC Sockets 
Low Pro Standard Will Wrap 

5/1.00 
4/1 00 
4/1.25 
3/1.00 
3/1.25 

411.00 
41/ 25 
311.00 
311.25 
211 25 

3/1 00 
3/1.25 
2/1 25 

TTL IC's 
4/I 00 
4/1 00 
4/1 00 
4/1 00 
4/1.00 
3/1 00 
3/1 00 

1 35 
311 00 
311 00 
311 00 
411 00 
311 25 
211.00 
211 00 
2/ 00 
2/1 55 

. 
50 

2/1 35 
150 

40 
1 50 

50 
2 50 
I 00 
0.00 
1 75 

2 00 
2.50 
2 50 

Schottky 

741500 311 15 
741502 3'1 15 

741504 
741005 
741810 
741011 
741514 
741520 
741.221 
741527 
741530 
741632 
741551 
741574 
741076 
741.083 
741585 
741086 
741595 

741510] 
7415109 
7110112 
7416113 
7415114 
7415132 
7415136 
7415138 
7415139 
7415151 
7410153 
7415155 
7415158 
7410174 
7415175 
7415191 
7415192 
7.5193 

311 15 
3/1.15 
3/1 00 
3/1.00 

1 75 
3/1.35 
3/1.10 
311 10 
3/1 10 
311.25 
3/1.00 
21L25 
211 25 

1 95 
1 60 

211 70 
1 90 

211 25 
211 25 

111 is211 . 

2/1 35 
1 35 

211.25 
1.75 
1.75 
1 40 

I 65 
1 50 
1 40 
I 90 

1 90 
2 50 
2 50 
150 

7415194 
7410195 
7410196 
7416/97 
7410248 
7415249 
7415251 
7410253 
7410260 
7415266 
7415295 
7410365 
7415386 
7415670 

7520 
7522 
7523 
7524 
7525 

75107 
75110 
75113 
75115 
75150 
75154 
75325 
75361 

15450A 
75451 
75452 
75453 
75454 
75460 
75491 
75492 

200 
200 
250 
2.00 
1.75 
1.90 
1 90 
1.90 

211.50 
2/1.85 

1.90 
211 70 

1 00 
4 75 

211 50 
211_50 
2/150 

1.85 
1 25 

211 35 
1.25 
1 25 

1 90 
1.25 
1.50 
1 B0 
1 25 

3/1 00 
3/1.35 
311.35 
3/1.25 
211 00 

1.60 
3/1 25 
211 00 

PLIERS 

7" Needle Nose Pliers 
47/7" Round Nose Pliers 

SWITCHES 

V3- 101 -DB 10A 125V Switch 
3110656 104 125V Switch 

RESISTORS 

4 25 
4 00 

2175 
211 Si) 

row 5% 100 /St 95 

100 of any of the following Ohm values 
for only 51.95. 
5 6 43 330 3.9K 
10 51 360 4.7K 
11 56 510 10K 
13 62 820 186 
18 75 910 39K 
20 150 1.1K 120K 
24 160 1.36 4706 
27 180 1 6K 5605 
30 200 1.8K 1 BM 
33 240 2.4K 8 2M 
36 270 3 OK 

39 300 3 36 

Or get any of the following a sorimonis 101 

only SI 95. Each a ortment consists of 10 
sisters from the 10 different nOhm value 

groups listed. 

Asst 1 

10 each of 10, 18. 20. 36. 75. 180. 360, 2 4K. 
3.3K and 18K Ohm Values 

Asst 2 
10 each of 5.6. 18. 27, 180. 200. 270. 360. 
10K. 4706 and 8 2M Ohm Values 

Asst 3 
10 each of 10. 18. 51. 180. 360. 1 86. 3 36. 
186. 4706. and 1.8M Ohm Values 

Asst. 4 
10 each 01 11, 20. 30, 75 240. 360, 820. 
1 1K. 3 36. and 120K Ohm Values 

Asst 5 
10 each of 10. 18, 75. 150. 180. 270. 330, 
912 4 7/5. and 4701( Ohm Values. 

Asst. 6 
10 each of 13 24, 27. 33. 39, 43. 56. 62. 75. 
160. and 200 Ohm Values 

Asst 7 
10 each of 240. 300 510. 13K 1.6/h, 3 O 
3.9K. 39K. 5606. and 8 2M Ohm Values 

DIODES 
154148 Switching Diode Axial Lead Silicon Recliners 

20/1.00 1005100 

Zeners 

400MW 5'-, 

1N746A 3.3V 711 00 100111.00 
157476 
15748A 

3.6V 
3.9V 

711 00 
711 00 

100111 00 
100111 00 

1N7496 4.3V 7/1 OD 100111 00 
157506 
157516 

4 7V 
5.1V 

711 00 
611.00 

100111 00 
10011320 

157526 
157536 

5 6V 
6.2V 

611.00 
611 00 

100113.00 
100113.00 

167546 
114755A 

68V 
7 50 

611 00 
611.00 

100/13.00 
10011320 

157560 
157576 

8.2V 
9 1 511.00 

511.00 
100115.00 
100115.00 

157586 
157596 

10V 
12V 

5/1 00 
511.00 

100115-00 
100115.00 

15472827 Series 

1 Watt 5%, Zeners 

51100 or 10011500 

Any 1 Voltage Listed Below 

3 3V 5.6V 10V 18V 33V 
36V 
3 9V 

6.2V 
6 8V 

1IV 
12V 

200 
22V 

36V 
39V 

4 30 
4 7V 

7 5V 
8.2V 

13V 
15V 

240 
27V 

43V 
47V 

51V 91V 16V 30V 51V 

1144001 
154002 
I N4003 
154004 
154005 
154006 
154007 

50V 
100V 
200V 
400V 
600V 
800V 

1000V 

2011.00 
15/1 00 
12/1 00 
1011 00 
8/1.00 
811 00 
811.00 

120/4.00 
100/5.25 
100/6 50 
10018.00 

100/10 00 
100/10.00 
100/10 00 

Bridge Rectifiers 

MDA942-1 
MDA942-2 
MDA942-3 
604942.4 
MOA942-5 
M0A942-6 

MDA970.1 
MDA970.2 
MDA970.3 
MDA970-4 
14DA970-5 

MDA952.1 
MDA952-2 
MDA952-3 
MDA952-4 
1050952-5 
MDA952-6 

5A 
56 
5A 
5A 
SA 
5A 

OA 
4 0A 
4 O 
4 OA 
4 OA 

6 0A 
6 0A 
6 0A 
6 0A 
6 OA 
6.0A 

50V 
1000 
200V 
300V 
4000 
600V 

50V 
100V 
200V 
3000 
400V 

50V 
100V 
200V 
300V 
400V 
600V 

175 
1 95 
230 
2.90 
3.35 
3.60 

2.25 
2 50 
3.00 
360 
4 25 

2.75 
3.25 
3.60 
4 25 
5.00 
5 75 

Terms: 10% Discount over $50 - $1 Minimum per line item 
Add $1.00 for postage and insurance. California residents 
add 6% Sales Tax. No C.O.D.'s. 
BankAmericard & MasterCharge accepted on orders over $20 
or send check or money order to: 

JADE Co 
P.O. Box 4246 -Torrance, Ca. 90510 

Telephone 213 -320 -1250 

Data Sheets $.25 each 
Prices effective through April 30, 1976 

rtakWfAiWil 

TRANSISTORS 

25118 
26910 
25916 
2N929 
25930 

511.00 
511.00 
311.25 
511.00 
511.00 

253692 
253772 
263773 
253904 
253905 

10/1 00 
1 50 
250 

8/1 00 
611.00 

251131 
251132 

4/1.00 
411 00 

253906 
254037 

811 00 
4/1 00 

251305 
2522196 

411 00 
5/1 00 

254124 
254125 

8/1 00 
6/1 00 

2N2222A 
2182270 

611.00 
511.00 

254126 
254400 

7/1 00 
7/1 00 

262369 
252484 

1011.00 
6/1.00 

254401 
254402 

10/1 00 
8/1 00 

2529046 
2529056 

6/1.00 
6/1 00 

254403 
254918 

5/1 00 
2/1 15 

2N2906A 
2529076 

611 CO 

6/1.00 
254919 
254920 

2/1 25 
211 00 

252958 
252959 

211 25 
2/1.00 

254921 
254922 

2/1.00 
2/1.25 

253018 
253053 

411.00 
511 00 

254923 
255190 

2/1 75 
211.35 

253055 
MJE3055 

211 50 
1 DU 

255192 
255193 

211 75 
211.50 

263136 
253250 

511 00 
311.00 

255194 
255195 

211.75 
2/1 95 

2536386 9i1 00 255447 8/1 CO 

SCR's 

10 Amp 40 Amp 

251595 50V 211.50 C10681 50V 3/1 25 
2515% 1000 
251597 200V 

1 00 
1 25 

C106131 200V 
C10601 400V 

2/1 00 
4 00 

251598 3000 
2141599 400V 

1.50 
2 00 

16 Amp 

25681 25V 1 25 
1 6 Amp 25682 50V 

25683 1000 
160 
1 95 

262322 250 00 
25684 150V 
25685 2000 

2 25 
2 40 

252323 50V 
252324 1000 

25 
50 

25686 250V 
25687 300V 

2 70 
3 00 

252325 150V 
252326 200V 

75 
25 

25688 400V 
25689 5000 

3 50 
4 00 

252327 250V 
292328 300V 

75 
25 

25690 690V 
25691 700V 

4 50 
5 25 

252329 400V 00 25692 600V 6 00 

Circle 16 on reader service card 
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NEW Weller 
CORDLESS 

SOLDERING IRON ... 

GOES ANYWHERE 

Weller's WC -100 ... the professional 
quality, feather -light cordless. Lets you 
make connections anywhere. Without 
AC cord and outlet. 

Fingertip touch on exclusive sliding 
safety switch activates long -life, nickel - 
cadmium battery. Heats tip to over 
700 °F in 6 sec. Locks in "off" position 
to prevent accidental discharge in use 

or while restoring energy with fast - 
power recharger (UL listed). 

Simple, instant change to any of 4 

tips ...for any job. Built -in light focuses 
on tip and work area. 

Get this! It's at your dealer or dis- 
tributor now...waiting for you. Need 

more info first? Request literature. 

Weller- Xcelite 
Electronics Division 

The Cooper Group 
COOPER 
INDUSTRIES 

P. O. BOX 728, 
APEX, NORTH CAROLINA27502 

Circle 21 on reader service card 

READER QUESTIONS 
(continued from page 66) 

resistor; I read -110 volts on the con- 
trol grid! When I touch my scope probe 
to the 6LB6 grid, the raster comes back, 
f ull- screen. Otherwise, no raster at all. 
Get out the crystal ball, I need it! -R.D., 
Guttenberg, NJ. 

You're so right; that output tube is 
firmly cut off by that much negative 
grid voltage. What you are probably 
doing with the scope probe is bleeding 
off enough of this to let the tube con- 
duct. (This can happen if the grid 
resistor is completely open; even the 
high impedance of a FETVM will give 
it enough drop to let it work). 

Trace the high -voltage hold -down 
circuit back over to the high -voltage 
regulator. You'll see a VDR in shunt to 
ground, a pulse- coupling capacitor to 
the flyback, and then a diode back to 
B+ connected to the cathode of the 
6HV5. One of these parts is bad, caus- 
ing the circuit to develop far too much 
negative voltage. 

LOSS OF VERTICAL SWEEP 
I noticed an item in the October issue 

of R -E on loss of vertical sweep. I just 
had a novel case in a CTC -25 RCA! 
The symptom was a lot of B+ on the 
grid of the 6GF7 vertical output tube. 
Started with heavy foldover and finally 
killed the oscillator. The tube con- 
ducted so heavily that it melted solder 
on the terminal strip where R164 and 
R165 are; these are the cathode resis- 
tors, near the 6JE6. 

This was traced to an insulation 
breakdown in the SERVICE switch. Pin 
2 of this had +405 volts on it and it 
was leaking to pin 7, which goes to the 
grid of the vertical output tube. (Thanks 
very much to Donald A. Donadio, 
Winston -Salem, NC!) 

ODDBALL AFT PROBLEM 
This one happened to me! The set 

was an RCA CTC -28E and it had AFT 
problems all over the place. At times the 
AFT wouldn't work on the low chan- 
nels, then it would act up on the high 
channels. Voltage tests and a sweep test 
showed that the AFT seemed to be 
pretty close to normal. Marker right on 
crossover, etc. The set did not work too 
badly without AFT. 

After some scratching of head, I fi- 
nally decided to check the alignment. 
The only thing I could see was that the 
color looked a bit low on the curve, with 
the pix carrier a bit high. Would moving 
these help? You're darn right! Now the 
AFT works on low channels but not 
on highs! 

The tuner showed a decided insta- 
bility on 7 and 11. So, I ran a neutral- 
ization alignment on it. That did it, for 
the high channels. (The tipoff symptom 
on this is a "hot leadin" on a high chan- 

nel; touch it and you'll see beats in the 
picture. This seems to always show a 
need for neutralization). 

YOKE RETURN CAPACITOR 
BURNING 

The yoke- return capacitor (C228) 
has burned up three times on this CTC - 
40 RCA. Originally the boost rectifier 
was shorted, too. Now we get good color, 
plenty of sweep, but the capacitor keeps 
burning up. What's the reason for this? 
-A.M., Morgan Hill, CA. 

The reason this capacitor burning up 
is that it's carrying too much current 
for its voltage rating. RCA is now send- 
ing out special capacitors for this. I'd 
replace it with one of them. Early mod- 
els used two 1.5 -SF capacitors in this 
position, in parallel. 

You might check the waveform on 
this capacitor; this should be only about 
35 volts P -P. You shouldn't get more 
than this if your sweep is normal. 

GREEN STRIPE AT LEFT 
After replacing several tubes, the 

raster and picture on this RCA CTC -22 
reappeared. However, I have a small 
green stripe on the left side of the 
screen. All voltages are OK. However, 
scoping the control grids, I found a 
positive going spike in the waveform 
right after the horizontal blanking 
pulse. It was 35 volts P -P! 

Someone had replaced the clamp 
diode on the green amplifier output 
with an ordinary silicon rectifier. I tried 
other diodes on hand, and each one 
showed a change in the spike! Any 
ideas ? -E.S., Niagara Falls, ON. 

Yep; if you can't get an exact du- 
plicate of the original diode, use some 
kind of "fast- recovery" diode. RCA 
SK -3127, etc. These have a recovery 
time of less than 1.0 microsecond, and 
ought to help. There are several of 
these; use the one that will hold the 
applied DC voltage and have a very 
fast recovery. 

HIGH CATHODE CURRENT 
I can't get the 21JS2 cathode- current 

down far enough to suit me on this 
Motorola TS -925. It's working pretty 
well as far as the high- voltage and 
sweep are concerned, but I have an un- 
easy feeling that it might not stand up 
for too long in this shape. Do you have 
any suggestions on this?-1.B., Green - 
up, KY. 

Adjust the horizontal efficiency coil 
for a dip. If this still doesn't bring the 
cathode current of the 21JS6 down far 
enough, try reducing the screen -grid 
voltage on this tube. You can cut this 
down until you begin to lose width or 
high -voltage. 

(Field feedback; it worked! Dropped 
21JS6 screen grid from 220 volts to 
about 175, and it works fine!) R -E 
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Mira 
CD -4 

DEMODULATOR 

TRUE FOUR CHANNEL SOUND 
Southwest Technical Products is 

proud to offer the most advanced 
CD -4 demodulator available. Our new 
CD -4 has characteristics superior to 
anything previously available thanks 
to the QSI -5022 integrated circuit 
used in the unit. This IC and the 
balance of the circuit was designed 
by Quadracast Systems Inc. under the 
direction of Mr. Lou Dorren. The 
QSI -5022 contains all the sub -system 
functions needed to demodulate a 

CD -4 disc, from the phono cartridge 
input to the output drive for the four 
power amplifiers. It may be used with 
either an RIAA equalized magnetic 
cartridge, or a semiconductor car- 

tridge with flat equalization. 

INEXPENSIVE 
Now anyone can afford to add dis- 
crete true 4 channel sound to their 
system. You no longer need be satis- 

fied with matrix techniques that pro- 
duce acoustrical enhancement, but 
not true 4 channel sound. The South- 
west Technical Products CD -4 demo- 
dulator when added to your system 
will produce four channel sound from 
a CD -4 encoded disc that will equal, 
or surpass anything you can buy -no 
matter what the price. 

EASY INSTALLATION 
The SWTPC demodulator connects 

between the cartridge and the volume - 
tone control portion of your system. 
If you did not want tone controls, 
actually all that would be needed in 
addition to our CD -4 demodulator 
would be volume controls for the 
front and rear amplifiers. The demo- 
dulator is self powered from any 115 
Volt 60 Cycle line. When normal 
stereo discs are played on your sys- 

tem a muting system automatically 
turns off the rear channels. A manual 
override 2 or 4 channel selector 
switch is provided on the rear panel. 

SIMPLE CONSTRUCTION 
As shown in the photograph, the vast 
majority of the parts mount on the 
epoxy -fibreglass circuit board. Part 
numbers and package outlines printed 
on the top of the board make proper 
assembly quite simple. Anyone with 
a minimum of electronic experience 
should be able to assemble this pro- 
ject without any problems. A copy 
of the article describing the CD -4 

demodulator and assembly instruc- 
tions are supplied in the kit. 

CD-4 Demodulator Kit $50.00 ppd 

CD -4 CARTRIDGE 
For those who do not already own a 

CD -4 cartridge, we are offering the 
"Technics" EPC -451 C semiconductor 

CD -4 DEMODULATOR 

I- 

strain -gauge cartridge at a special low 
price when purchased with our new 
CD -4 demodulator kit. This cartridge 
features a Shibata -type stylus and ex- 
cellent response out to 50 kHz. This 
eliminates any chance of "carrier 
drop- out ", or "carrier crosstalk" 
which result in abnormal noise or dis- 
torted sound. The EPC-451C pro- 
duces a high output (about 30 times 
that of an average magnetic cartridge) 
and does not pick up hum from mag- 

netic, or electrostatic fields. Easily 
replaced stylus. 

EPC-451C CD -4 Cartridge S25.00 ppd 

TEST RECORD 
Lou Corren has recorded a special 
test record for Southwest Technical 
Products Corp. that will allow you to 
properly adjust your CD -4 demodula- 
tor for the best possible sound. This 
special test and demonstration record 
is yours for only $5.00 when purchas- 
ed with the CD -4 demodulator kit. 

CD -4 Test Record $5.00 ppd 

WANT MORE INFORMATION? 
Send the coupon below and $0.50 
and we will send you by return mail a 

copy of the article describing our new 
CD -4 kit along with our catalog of 
other kit projects. 

Enclosed is $ 

or Master Charge # Bank # Expire Date 

CD -4 Demodulator Kit Cartridge Test Record 

MAIL THIS COUPON TODAY 

or BAC # 

NAME 

ADDRESS 

CITY STATE ZIP 
$0.50 Enclosed for catalog & CD -4 Data 

Southwest Technical Products Corp., Box 32040, San Antonio, Texas 78284 
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The better the training 
the better you'll 

COMPU- TRAINER 

IN- CIRCUIT TRANSISTOR TESTER 

TROUBLESHOOTER 
VOM 

1 

SOLID -STATE 
OSCILLOSCOPE 

NTS /HEATH 
G R 2000 
Digital 
Solid -State 
Color TV 
315 sq. in. 
Picture 

ELECTRO -LAB 
(Simulated TV Reception) 

As an NTS student you'll acquire the know -how that 
comes with first -hand training on NTS professional 
equipment. Equipment you'll build and keep. Our 
courses include equipment like the NTS /Heath 
Digital GR -2000 Solid State color TV with first -ever 
features like silent varactor diode tuning; digital 
channel selection, (with optional digital clock), and 
big 315 sq. in. ultra -rectangular screen. 

Also pictured above are other units - 5" solid state 
oscilloscope, vector monitor scope, solid -state ster- 
eo AM -FM receiver with twin speakers, digital multi - 
meter, and more. It's the kind of better equipment 
that gets you better equipped for the electronics 
industry. 

This electronic gear is not only designed for train- 
ing; it's field -type - like you'll meet on the job, or 
when you're making service calls. And with NTS 
easy -to -read, profusely illustrated lessons you learn 
the theory behind these tools of the trade. 

Choose from 12 NTS courses covering a wide range 
of fields in electronics, each complete with equip- 
ment, lessons, and manuals to make your training 
more practical and interesting. 

Compare our training; compare our lower tuition. 
We employ no salesmen, pay no commissions. You 
receive all home -study information by mail only. 
All Kits, lessons, and experiments are described in 
full color. Most liberal refund policy and cancella- 
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and the equipment 
be equipped. 

HIGH FIDELITY 
SPEAKERS 

SOLID -STATE STEREO 
AM /FM /MULTIPLEX 

RECEIVER 

COLOR BAR /DOT 
GENERATOR / 

?GIBE a, TRANSISTOR TESTER 
FET -VOM 

AM /FM /SW PORTABLE 
SOLID -STATE RECEIVER 

5" OSCILLOSCOPE 

ir®.. 
\R 

DIGITAL SOLID -STATE 2 -METER FM MULTIMETER TRANSCEIVER & POWER SUPPLY POCKET RADIO 

tion privileges spelled out. Make your own corn- r NE m mi mi .11 
NATIONAL TECHNICAL SCHOOLS parisons, your own decision. Mail card today, or De t. 2os %' 4000 South Figueroa St., Los Angeles, Calif. 90037 P 

clip coupon if card is missing. I Please send FREE Color Catalog and Sample Lesson. 
NO OBLIGATION. NO SALESMAN WILL CALL. 

NO OBLIGATION. NO SALESMAN WILL CALL 
ill Color TV Servicing Electronics Technology 

B & W TV anc Radio Servicing Computer Electronics 
El Electronic Communications Basic Electronics 

FCC License Course Audio Electronics Servicing 

INAME AGE 

111e OM.. 
11111111.111 

SIGNAL 
GENERATOR 

APPROVED FOR VETERAN TRAINING 
Get facts on new 2 -year extension 

NATIONAL TECHNICAL SCHOOLS I 
CDDRESS 

STATE 

APT # ' 
TECHNICAL -TRADE TRAINING SINCE 1905 I Please fill in Zip Code for fast service ' 

Resident and Home -Study Schools Check if interested in G I. Bill information. 
4000 So. Figueroa St., Los Angeles, Calif. 90037 Check if interested ONLY in classroom training in Los Angeles. 
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Fast, 
Fool -proof 

TV 
Alignment 

,. 

B &K- PRECISION 

SWEEP /MARKER 
GENERATOR 

Model 415, $485 

With the B &K- PRECISION Model 
415 you can complete a TV align- 
ment in about the time you would 
spend hooking up the instruments 
for conventional alignment pro- 
cedures. It's ideal for testing adja- 
cent channel interference in CATV 
installations, too. 

Everything you need is built into 
the Model 415 -sweep and marker 
generators, a marker adder and 
three bias supplies. The 10 crystal - 
controlled IF markers can be 
shown either vertically or hori- 
zontally on your scope, and they 
light up on the front panel IF re- 
sponse and chroma bandpass 
diagrams as you use them. 

Proper set alignment is assured 
and is almost automatic when 
you follow the Model 415's pro- 
grammed alignment procedures. 

Contact your local B &K- PRECI- 
SION distributor for a demonstra- 
tion, or write for detailed informa- 
tion on how the Model 415 can 
save you time and increase your 
profits. 

`PRECISION 
PRODUCTS OF DYNASCAN 

1801 W. Belle Plaine Ave. 
Chicago, IL 60613 (312) 525 -3990 

In Canada: Atlas Electronics, Toronto 

Circle 6 on reader service card 

new products 

More information on new products is available from the 

manufacturers of items identified by a Reader Service num- 

ber. Use the Reader Service Card inside the back cover. 

CURVE TRACER, Cobra model CT -751, pro- 
vides a quick and easy way of checking tran- 
sistors, diodes, IGFET's, LED's, Zeners, 
photocells, selenium rectifiers, capacitors, 
and controls. The instrument produces a 

clearly defined waveform on any general pur- 
pose oscilloscope. Identifies NPN and PNP 

C,L/`"' .lye 

devices for polarity and function and a unique 
switching system makes it easy to perform 
tests without need to change or reverse con- 
nections. A transistor socket plus test leads 
provide maximum versatility. Complete with 
easy -to- follow instructions and sample wave- 
form chart. Operates on 105 -125V 60Hz. 
Measures only 6" X 3" X 11/2".- Polaris 
New York, 2862 Fulton Street, Brooklyn, NY 
11207. 

Circle 31 on reader service card 

AUDIO FREQUENCY RESPONSE PLOTTING 
SYSTEM, model 100, consists of two sine, 
square, and triangle function generators, 
pulse generator, frequency counter and peak 
amplitude measurement sections. It is pri- 
marily intended to generate a frequency re- 
sponse plot on an X -Y recorder or scope. 

The time base generator offers symmetri- 
cal or independent control of the positive 
and negative sides of the ramp providing a 

duty cycle of 0.7% to 99.3 %. Frequency 
range is .0035 Hz to 100 kHz. Output ampli- 
tude is 15 volts peak -to -peak into 500 ohms 
with ±5 volt DC offset. The time base output 
drives the X axis of an X -Y recorder. 

The audio sweep generator provides man- 
ual frequency adjustment or log /linear sweep 
of 20 Hz to 20 kHz. Blanking mode produces 
zero reference line on X -Y recorder. Output 
is 15 VP -P into 500 ohms or 10 VP -P into an 

8 -ohm speaker. 
The pulse generator frequency range is 

.0035 Hz to 525 kHz. Pulse width is adjusted 
independent of frequency from 4 seconds to 
40 nanoseconds. Outputs are complimentary 
TTL. 

The peak amplitude measurement section 
measures internal or external signals from 
mike to power -amplifier level. Amplitude out- 
put drives Y axis of X -Y recorder. 

The 6" digit frequency counter is line trig- 
gered and reads either internal or external 
signals. Sensitivity is 50 -mV peak at 20 kHz. 
Dimensions: 8 X 14 X 3 inches. Price; $525. 
Warranty: 1 year.- Fidelity Sound, 9764 Vine 
Street, Bloomington, CA 92316. 

Circle 32 on reader service card 

TV SIGNAL INDICATOR, the model 200 
Levelite, is a totally new type of equipment 
that can be used to make rapid go- no -go 
tests on home TV installations and MATV 
systems. It checks signal levels at the an- 
tenna, preamplifier, splitter, tapoff or the 
300 -ohm terminals at the back of the TV set. 
Three adapters provide for connections to 
F -, G- and autoplug -type fittings and 300 - 
ohm terminal screws. 

Signals fed into the Levelite are amplified 
and detected to develop a DC voltage. This 
DC voltage, amplified by an IC, drives art 
LED. (It works from composite signals on 

TV channels 7 through 13 only due to the 
possibility of erroneous indications from FM 
signals in the 88- 108 -MHz band.) 

The device has two LED's. The green in- 
dicates the presence of signal; the red shows 
battery power. The brightness of the green 
LED provids an indication of signal strength. 
The brightness threshold of the green LED 
is selected by a two -position range switch. 
In the DISTANT position, the green LED 
lights when the signal is -6 dBmV (500 AV) 

or greater. In the LOCAL position, the LED 
lights dimly when the signal is ±6 dBmV 
(2000 AV) or greater. From dimmest glow to 
maximum brightness is about 4 dB. Operated 
easily with one hand, the model L -200 oper- 
ates over a range of 20 °F to 100 °F. -Jerrold 
Electronics Corp., 200 Witmer Rd., Horsham, 
PA 19044. 

Circle 33 on reader service card 

REPAIR MODULES PARTS KIT. The most 
needed parts kit enables a servicer to repair 
rather than change a defective solid -state 
module. The kit contains the solid -state de- 
vices which, in G -E's experience, are the 
most frequently needed for in -home repair of 
any G -E modular color solid -state chassis 
produced from 1961. 
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The kit has a cross reference chart and 
location diagram to expedite part location in 
the box. The parts are individually packaged 
and marked with the exact catalog number 
to further simplify identification. Also con- 
tained in the modular chassis kit is a Module 
Repair Digest identifying those components 

GENERAL N ELECTRIC 
MOST NEEDED PAR'S KIT FOR 

MODULAR SOLID -STATE 
COLOR TV CHASSIS 

which are the most likely cause of failure. 
With this digest, the technician can choose 
between repairing or replacing a failed 
module. The kits also show basing diagrams 
for listing transistors. 

The parts kit (EP50X16) is now available 
from General Electric at a price approxi- 
mately on -half the sum of the regular indi- 
vidual parts prices. For further information 
contact your nearest G -E zone office or Re- 
gional Parts Center. 

Circle 34 on reader service card 

ELECTRONIC ORGAN KIT, this organ has 
two manuals, each with a complement of 61 
keys and can produce a variety of tonal ef- 
fects, suitable for popular, classical or litur- 

gical music. The average price of a kit with 
optional accessories is about $2500. -Scho- 
ber Organ Corporation, 43 West 61st Street, 
New York, NY 10023. 

Circle 35 on reader service card 

DIGITAL MULTIMETER DVM34, a portable 
DVM for service applications with a 3V2 -digit 
LED display and long battery life. The unit 
features a basic 0.1% accuracy, 15- megohm 
input impedance. Five -function unit measures 

from 100 microvolts to 2000 VDC, 100 micro- 
volts to 1000 VAC, 10 milliohms to 20 megohm, 
and 100 nanoamps to 2A AC and DC. 50 kV 
DC voltage capabilities are available with an 
optional 1%, 50 -kV high -voltage probe. High 

and low -power ohms function provides in- 
creased accuracy when measuring resistance 
in solid -state circuits. Auto -ranging circuit 
automatically steps down to the next lowest 
range on AC and DC volts, whenever the 
reading is "180" or less. Price: $295. High 
voltage adaptor probe: $25.00. -Sencore Inc., 
3200 Sencore Drive, Sioux Falls, SD 57107. 

Circle 36 on reader service card 

POWER AMPLIFIER dual -channel 2400 /XXIV. 
A professional stereo power amplifier in a 19" 

rack mount with handles and anodized black 
face plate. The amplifier delivers 200 watts 
RMS per channel, both channels driven into 
four or eight ohms from 20 Hz to 20 KHz with 
no more than 0.5% total harmonic distortion. 
Maximum harmonic and intermodulation dis- 
tortion 0.05 %, input sensitivity 1.5 volts, RMS 
± 0.25 dB frequency response (20 Hz to 20 
KHz) at rated power and better than -100 -dB 
noise level below rated power.- S.A.E. Scien- 
tific Audio Electronics Inc., 701 East Macy 
Street, Los Angeles, CA 90014. 

Circle 38 on reader service card 

INFRARED TRANSMITTER 1S76. Infrared 
transmitter intended for use with a TV set, 
that can be adapted to a variety of output 
characteristics to permit wireless broadcast 
of audio to a remote headphone. The com- 
plete system consisting of the IS76 transmit- 
ter, 1E76 receiver and DT444 headphone 

GET FAMILIAR WITH 
MICROCOMPUTERS 
AT MICROCOST. 

The EBKA FAMILIARIZOR 
is a complete 
microcomputer system. 
No expensive terminal is 
required. Everything is 
built -in to a single PC 
board, including a hexi- 
decimal keyboard and display. 

Easy -to- understand Hard- 
ware and Programming Manu- 
als guide you every step of the 
way. You will gain a practical 
knowledge of microprocessing, 
plus invaluable "hands -on" experi- 
ence. All at microcost. 

The heart of the EBKA FAMILIAR - 
IZOR is a MOS TECHNOLOGY 6502 
Microprocessor, an eight bit processor 
that can address up to 65K bytes of 
memory. On -board memory consists of 
1K bytes of RAM for user programs and 
two eight bit ports (one input and one 
output). A 256 byte monitor program, supplied in one 1702A 
erasable PROM, enables you to load, examine, run, debug and 
modify your own programs. Each function can be implemented 
at any address in memory. Breakpoints can be entered at any 

location in your program to display internal 
registers or branch to a separate routine. 

You may also expand the capabilities of your 
FAMILIARIZOR in easy, inexpensive stages. To store 
your own programs in PROM, the PC board is designed to 
accept three additional 1702A PROMS (768 bytes). A low cost 
PROM programmer is also available. The system bus allows easy 
expansion. Add -on memory, interface and special function cards 
are available. 

Whether you're a beginner or an experienced engineer, EBKA 
offers you a microcost way to get familiar with microcomputers. 
Order your EBKA FAMILIARIZOR today. 

11105' 
11151 

.Hesc.;PiTPRR 
alICUICwvrrees 

1 ORDER FORM 
1 Please send me: 

Complete 6502 
1 FAMILIARIZOR Kit 
1 Assembled 
1 IC Socket Kit 
1 Power Supply 

Check here if you wish to receive 
literature on the complete EBKA line. 
Oklahoma residents, add sales tax. 
Make payable and mail to: 

$229 
$285 

$14.50 
$58 

l 
I 
1 

1 

1 

1 

1 

EBKA 
INDUSTRIES INC. 

6920 Melrose Lane 405/787 -3671 
Oklahoma City, Oklahoma 73127 

Enclosed is my check or money order 
for $ 

Charge my BankAmericard or 1 

Master Charge 1 

exp date 1 

Account No 1 

M.C. Bank No. 1 

Signature 

Name I> 
Address 1 
City, State, Zip Im 

iw 
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works on a carrier frequency of 95 kHz, is 
frequency modulated, and covers a frequency 
range of at least 40 to 10,000 Hz with less 

than 1.5% distortion. The transmitter is 
$92.50, the receiver is $76.00, the head- 
phones, $119.50. -Revox Corporation, 155 
Michael Drive, Syosset, NY 11791. 

Circle 39 on reader service card 

MICROCOMPUTER, Altair 680, based on the 
6800 microprocessor IC. Specifications in- 
clude MPU 8 -bit parallel processor, 16 -bit 

address bus, ability to address 65K bytes 
memory, 72 basic instructions, 4 microsecond 
cycle time. Memory 1K RAM built -in on main 
circuit board, plus built -in provisions for an 
additional 1K ROM or PROM. Built -in I/O 
port and interface circuitry on main printed 
circuit board can be set up for RS232 or for 
20 mA or 60 mA current loop TTY. Optional 

THE PERFECT PRE -AMP 

L Sf 

la &Tali 
3 - 

Meer 
a..,,..- 

ff. 
_, 

For a SUPER -SYSTEM, match the 2217 with any of these TRUE "State -of- the -Art" amps',. 

PHASE LINEAR SAE CROWN DYNACO AUDIO RESEARCH CITATION 
ESS MARANTZ SONY KENWOOD BOSE QUATRE BGW 

"FANTAST/C! / CAN HARDLY BELIEVE MYEARS... 
VERY V E RSA T I L E& CLEAN-SOUNDING A N D 
I REALLY LIKE THE SW/TCHABLEPATCH/NG. " 

SPECIAL FEATURES 

ALL PUSHBUTTONS INTERLOCKED to prevent inadvertent program destruction DIS- 
CRETE- OCTAVE EQUALIZATION CONTROL of ten octaves on each channel, -12db each 
octave FULL -SPECTRUM LEVEL CONTROL for each channel AUTOMATIC CONTINUOUS 
MONITORING by light- emitting diodes for visual warning of overload in output circuits 
VISUAL ZERO -GAIN EQUALIZATION BALANCING on music, white noise or pink noise SELEC- 
TION OF TEST LITES on or off TAPE DUBBING BETWEEN TWO MACHINES, with optional 
simultaneous equalizing and monitoring DOUBLE- DUBBING into two recorders simulta. 
neously SEPARATE SYSTEM -SELECTION enables full use of all other functions during 
the dubbing operation LINE OR TAPE equalization selector AUTOMATIC EQUALIZER - 
DEFEAT when line or tape equalizer is not in use FRONT PANEL TAPE input- output jacks 
for easy 2nd and 3rd tape recorder hookup access TAPE MONITORING of either tape at 
any time TWO stereo headphone jacks MONO SELECTOR for left, right or both channels 
to both outputs REVERSE -STEREO mode TWO low -level phono inputs FOUR independent 
phono preamps SIX A/C outlets, 4 switched, 2 unswitched ELECTRO- PLATED FERROUS 
CHASSIS - (eight sections) - provides optimum shielding to minimize magnetic field. 
coupling SINGLE -POINT system ground connector minimizes ground-loops TWO REGU- 
LATED power supplies 

cgee, EQUALIZERS 
NOW YOU CAN MAKE YOUR SYSTEM SOUND EXACTLY THE WAY YOU WANT IT TO SOUND I 

In S lea minute. YOU can accurately tune" the frequency response of YOUR stereo system and room environment to a 
flat m2 db! All you need are YOUR OWN EARS and the Soundcraasmen Equalizer (WITH ITS STEP.9Y -STEP INSTRUCe 
TUN RECORD) to transform any stereo system and room environment into an ,,000tically.pedect concert hall! Or, to 
provide any special acoustical erects you desire! The Soundcaltsmen Equalizer enables YOU to instantly compensate for 
frequency response variations. IN SYSTEM AND ROOM. 

ftH4ftt 
i-..., .._.M,.r..a.,-.._..,.........,.... 1111MimM 

(CUSTOMER COMMENT CARDS ARE 
ON FILE AT SOUNDCRAFTSMEN) 

I Envy/term I eus NRROL -Y RSJ,W .,, wY 
MRS.., way .,,,,.steno areal a 

°S Fonlneht rurFfTL rl.J .y d,wr 
5 combo _can,. r.Ae.w. /au eawAP.y 

%F li.%%c -/ - r m>G Re-C=7- 
S 47f to. Q .4AS.E . 9- p.., 

S on4i 
ase list any suggested im rovman ts, changea. oI FIhT ( Kr9DEeJ¡ % 
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GUARANTEED to enhance and improve 

any fine system! 
MO plug 2 mblea or imam and 

roc r rnan to enley a now upe' nce in madnl nioymIdi 

RP2212 !Ins ntMbvo. $349.50 
aw.pwAaaRP22,2 

$299.50 2U -12 nE.t.aonfrnt 
Tape Equalize nn Inni 

Polk models Include ablnt or n'A mount: 

GUARANTEED SPECIFICATIONS 
FREQ. RESPONSE -111.00: ± 1 db, 5 Hate 100 Ma 
FREQ. RESPONSE - Phono: iya db. 20 W m 20 KNa 

noD: lev then .05% at 1 volt inn oso at I ,10 
n 05% at 1 volt (Ty 01% at1PO) 

PHONO 

than e 
OT CAPABILITY: SOL,w 

sIGNAL.To.NOISE - nI -Ili: 100 db balm full output 
swNALTO -NOISE - Pbno- 84 db Woo lam, input 
SIGML.70.N01se - Equalizer: 106 at @ full output. 
GAIN - Phono: 63 M 

POTENT IMPEDANCE: 600 ohms 
EQ061113E17 LEVEL Zero -pin controls for IN and right 
continuously ,dam, for unity gain compensation 

sin dal, u4vo x5.360 t 30, 60, 120, 210, 180. 910 

MAX. 
3610.2 SIG and I5.36o Ha. 

adjus'Opt weer alum, Iton 
nt O KSr wtwt to mold amplifier 

GOLD SWITCHES: All conmN m gold plated for Iw noly. 
. OA rrsiNln to rid 

Arb d 

and consslon 
CIRCUIT Mil itan ¢Iam 
RESISTORS: ' Selented 

SABi IN SIZE: HA- % a-p 
SNIPPING NEIGH, 28 lbs. 

U.S.A. includes nbilwt or nay mounts. 

16 
a 21 RUS 

PE2217 - $499.50 

FREE! 
THE "WHY'S AND HOWS 

Of EQUALIZATION," 

an easy to understand ex. 

planation of the relationship 
of acoustics to your environ- 
ment. This 6 page booklet 
also contains many unique 
Aran on "How the Soundcraftsmen Equalizer can 

measurably enhance your listening pleasures." "How 

typical room problems are eliminated by Equaliza- 
tion and a "10-point self -rated Equalization Eval- 
uation Check -List" 

(S AiII y'O oink 1721 Newport Circle, Santa Ana, California 92705 Prices and specifications subject to change without notice. 

--- 

Circle 17 on reader service card 

software includes PROM monitor, assembler, 
debug, and editor. Available full front panel 
model, $345 as a kit, $420 assembled. Altair's 
680 MPU board only: $195 as a kit, $275 as- 
sembled. -MITS, Inc., 6328 Linn, N.E. P.O. 
Box 8636, Albuquerque, NM 87108. 

Circle 37 on reader service card 

SOLDERING IRON, model WP -25 pencil -type 
iron with stainless -steel barrel and heat - 
shield handle. 25 -watt iron has a nominal 
temperature range of 840 -degrees F is 77/8" 

long and weighs 13/4 oz. Available with both 
two- and three -wire cords, and in a 40 -watt 
model WP -40 with a temperature range of 
950- degrees F.- Weller -Xcelite Electronics 
Division, The Cooper Group, Apex, NC 27502. 

Circle 40 on reader service card 

POWER AMPLIFIER KIT, model UK 192, de- 
livers 50 -watts continuous power output min- 
imum per channel at 1% total harmonic dis- 
tortion. Frequency response is within 2 dB 

from 8 to 80,000 Hz. Input sensitivity is 1 volt 
for full power output. Input impedance is 
1000 ohms and output impedance is 4 ohms. 
$139.95 in kit form. -Amtroncraft Kits Ltd., 
One West 13 Street, New York, NY 10011. 

Circle 41 on reader service card 

CD -4 DEMODULATOR KIT, model 5022, com- 
plete with case and power supply, inserts 
between phono cartridge and the four dis- 
crete inputs of any quadriphonic system. The 
switch on the back of the case defeats the 

quadriphonic functions, allowing stereo rec- 
ords to be played as well. An indicator light 
on the front panel shows when CD -4 records 
are playing. The demodulator is priced at 

$50.00, and a model EPC -451C semi- conduc- 
for strain gauge cartridge is also available 
for $25.00. A CD -4 test record is available at 
an additional cost of $5.00.- Southwest Tech- 
nical Products Corp., Box 32040, San Antonio, 
TX 78284. 

Circle 42 on reader service card 

MINI- TERMINAL, model B -R -B, video termi- 
nal displays 1280 ASCII dot matric characters 
in 16 lines. Unit features selectable standard 
baud rates from 110 to 9600, RS -232 serial 
data interface, backspace capability, ultra- 
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reliable detachable keyboard, half ano 
duplex operation, and composite video -. 
put. Board only model for custom designs 

and suitcase model also available. Complete 
unit $875.- Winteck Corporation, 902 N. 9th 
Street, Lafayette, IN 47904 . 

Circle 43 on reader service card 

TOGGLE SWITCHES, subminiature double 
pole, double -throw vertical mounting model 
AV2, is only 1.373 inches long. Minimum 
electrical life is 100,000 make -and -break cy- 

cles, minimum insulating resistance is 1000 
megohms, minimum dielectric strength is 
1000 volts RMS at sea level. -C & K Compo- 
nents Inc., 103 Morse Street, Watertown, MA 
02172. 

Circle 44 on reader service card 

FUNCTION GENERATOR, Design Mate 2, 
three waveform function generator provides 
a short-proof output amplifier, that delivers 
both variable signal amplitudes and constant 

output impedance. Completely wired, tested 
and calibrated, useful for testing audio am- 
plifiers, op -amps and educational laboratory 
designs. Complete with instruction manual, 
application notes and operation theory, 
$64.95.- Continental Specialties Corp., 44 
Kendall Street, Box 1942, New Haven, CT 
06509. 

Circle 45 on reader service card 

MOUNT 'N LOCK Model ML -1 is designed for 
easy mounting and removal of electronic 
equipment, such as radio transceivers, scan- 
ners, depth finders, tape players and many 
other similar devices in cars or boats. They 
offer maximum security after installation and 
all mounting hardware is completely inac- 
cessible until equipment is removed. Mount 

OUR PROTO-CLIP... 
CAN PAY FOR ITSELF THE 

iST TIME YOU USE IT. 
The reason's as simple as the time you'll 
save testing, signal tracing or wiring in DI P's. 
Not to mention the cost of IC's ruined by 
accidental shorts. A Proto -Clip is the foolproof, 
short proof way to bring up leads from 
crowded circuit boards. Its patented, molded 
design and unique gripping teeth free hands 
for other work. Built to withstand tough day- 
to-day use, CSC clips are available with or 
without cable for 14 -,16 -, and 24-pin DI P's, 

starting at $4.50:' For more information, 
see your dealer or write for 

our full -line catalog and 
distributor list. 

=0= 
44 Kendall Street, Box 1942 
New Haven, CT 06509.203- 624 -3103 
TWX: 710 -465 -1227 
West Coast office: Box 7809, 
San Francisco, CA 94119.415- 421 -8872 
TWX: 910 -372 -7992 
Canada: Len Finkler Ltd., Ontario 

U.S. Pat No.3,914,007 
`Mfr's. sugg. retail 

© 1975, Continental Specialties Corp. 

Circle 25 on reader service card 

Sphere Offers You 
A Real Computer! 

A REAL COMPUTER IS: 

1. A SYSTEM: One that begins at the beginning with an 
attractive chassis to put everything in and consists of: 
A. CPU -To give the greatest computing power for the 

lowest cost ever. Motorola 6800 Microprocessor. 
The most advanced microprocessor available 
today. 

1K PROM...The Computer Operating Program 
turns on instantly. 

4K RAM...For storage and operating capacity for 
many programs. 

REAL TIME CLOCK...To program and monitor 
events outside and inside the computer. 

B. CRT -To display in human language on video 
everything going on inside the computer. (512 
characters total in 16 lines by 32 characters.) 

C. KEYBOARD -So you can talk to your Computer 
as fast as you can type. (72 keys of alpha- numeric 
style typewriter keyboard.) 

2 AND A REAL COMPUTER ALLOWS YOU TO: Record 
and reload programs and data with inexpensive audio 
cassette recorder. 

D. SIM BOARD -So you can interface to teletype, 
audio cassette recorders and phone. (R5232c, 
TT L, TTY at 60ma and 20ma (Teletype), Modem, 
and 2 cassette recorders. 

3. A REAL COMPUTER ALLOWS YOU TO: Add more 
memory so you can do more processing and have more 
storage space. 

E. 16K MEM BOARD -About 20 pages of close type- 
written material (more memory up to 64K is 
available if needed.) 

4. A REAL COMPUTER ENDS UP BY ALLOWING YOU 
TO: Remember huge quantities of information, and then 
print it out on paper when you need reports, records, 
checks, P.O.s, Invoices, etc., etc., etc. 

F. PIM BOARD -To interface the computer with the 
line printer and floppy disk storage. 

G. FLOPPY DISK -To remember '''A million characters 
(about 150 pages of typed material) on line with 
the computer. 

H. LINE PRINTER -To print 65 lines per minute on 
8h" wide paper up to 4 ledgible copies. 

THAT'S A COMPUTER!!!! 

Please Contact One Of Our Distributors - 
Computer Way -Huntington Beach, California 
Bargain Electronics -LaMeda, California 
Comput -O -Mat Systems -Rye, New York 
The Computer Workshop, Inc.- Montgomery County, 

Maryland 
Computer Mart Corporated- Boston, Massachusetts 
The Computer Mart of New York -New York City, 

New York 
Comunicacions S.A. -San Jose, Costa Rica 
Computer Country- Denver, Colorado 

SPHERE 
CORPORATION 

791 South 500 West Bountiful, Utah 84010 
(801) 292.8466 
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IMPROVE 
ANY BRAND 

TEST RIG 
SERVICE 
SOLID STATE 
ON ANY 

TEST RIG 
with the PLUG I N 

TRANSVERTER 
NO WIRING 

ADD -A 
METER 

TO YOUR RIG 
H4 M - 3900 

$3300 

MONITORS ANODE VOLTS 

CONVENIENT MOUNTING 
SIMPLE INSTALLATION 

ADD -A 
FOCUS SUPPLY 
SERVICES THE NEW 
LOW FOCUS VOLTAGE TV's. 

ADJUSTABLE 
*SAFETY LIGHT 
E -Z HOOK -UP 

ADAPTORS 
YOKE -CONVERGENCE 

ADAPTOR 
FOR ALL 

BRANDS TV. 

CqO 

/e/e/Mf 
2862 Fulton Street 
Brooklyn, N.Y. 11207 

Name 

Street 

City 

My Supplier is: 

State Zip 

SOLE THROUGH DISTRIBUTORS ONLY 

Circle 26 on reader .service card 

'n Lock is adjustable .to fit any size equip- TOOL ORGANIZER, molded of tough ure- 
ment of any depth and any height and widths thane, is ideal for holding a large selection of 

small tools. When set up next to work bench, 
keeps tools out of grit and grime of tool box. 

of 51/4" to 11 ". -South Shore Trading Corp., 
1311 Bellmore Avenue, North Bellmore, NY 
11710. 

Circle 46 on reader service card 

CB RADIO, Messenger 130A. 23- channel unit 
has a PA function and includes the option of 
private listening with automatic speaker si- 
lencing when the handset is lifted from its . 

' 4Iiií/ijï:. 
cradle. Operates with either positive or nega- 
tive ground electrical systems and features 
improved receiver noise suppression cir- 
cuitry. Price: $199.95. -E. F. Johnson Com- 
pany, Waseca, MN 56093. 

Circle 47 on reader service card 

NEW PLIERS. A new chain -nose plier, fea- 
tures an extra long reach and includes ser- 
rated jaws for positive pulling or side hold- 
ing grip, or drawing and looping of wire. 
The thin chain nose head allows for working 

1 

Huiterbols 

crop forged 
top quality 

steel 

precision 
ground 

Iinish 

cushioned 
vinyl grip 

tram. _- owrpiu. 

in close quarters or reaching way back into 
assemblies. The cushioned handle gives a 

firm but comfortable grip. 
This tool is a proven electricians' favorite, 

with unlimited household and hobby uses. 
Hunter's long -reach chain -nose plier is avail- 
able boxed or packaged on a 51/4 "X 97/e" 
color -coded card. Being blister packed onto 
a card of this size makes this tool practically 
shoplifter proof.- Hunter Tools, Marshall In- 
dustries, 9674 Telstar Ave., El Monte, CA 
91731. 

Circle 48 on reader service card 

One piece unit has no stitching, seams, flaps 
or rivets. Five year guarantee, $12.75. -Platt, 
2301 South Prairie Avenue, Chicago, IL 60616. 

Circle 49 on reader service card R -E 

BETTER 
THAN A 
THIRD HAND! 

PANAVISE TILTS, TURNS, AND 
ROTATES TO ANY POSITION. 
IT HOLDS YOUR P.C. BOARD 
EXACTLY WHERE YOU WANT IT. 

Quite possibly the finest new tool 
you will buy this year. PanaVise is 
built to exacting professional 
standards. We guarantee it! 

Illustrated is P.C. Board Holder 
#315 in the #300 Base. This com- 
bination has exclusive multiple 
positioning ability. Boards are 
gently but firmly locked in place 
with one arm spring loaded to 
facilitate quick board changes. 

Three other bases and a wide va- 
riety of heads are available. All 
interchange! Buy a basic unit, then 
add on to create your system. 

FREE Write for the latest PanaVise 
catalog, prices, and dealer listing. 

Available through your dealer. 

A A lsE s Dept. 5E 

A Division of Colbert Industries 

10107 Adella Ave., South Gate, CA 90280 

Circle 68 on reader service card 
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FREE catalog 

over 2000 
unique tools, 

handy kits, 
precision 

instruments, 
technical 
supplies. 

Over 24 years of service to the world's finest 
craftsmen and technicians. 

A carefully selected and tested assortment 
of unique, hard -to -find tools, clever 
gadgets, precision instruments, bargain 
kits. One -stop shopping for the technician, 
craftsman, hobbyist, lab specialist, 
production supervisor. Many tools and 
measuring instruments available nowhere 
else. One of the most unusual and complete 
tool catalogs anywhere. Get your copy of 
the NC FLASHER today. z National Camera 

2000 West Union Ave., Dept.GBA 
Englewood, Colorado 80110 
(303) 789 -1893 

Circle 27 on reader service card 

new lit 
All booklets, catalogs, charts, 
data sheets and other literature 
listed hee with a Reader Service 
number are free. Use the Reader 
Service Card inside the back 
cover. 

GENERATORS AND MEASUREMENT EQUIP- 
MENT. Here is an 80 -page catalog listing all 
Wavetek function and sweep function genera- 
tors, sweep signal generators, television test 
equipment. phase meters, transmission level 
test sets, plus accessories and options. Many 
standard and not so conventional instruments 
can be found in the pages of this catalog 
along with much useful information on how 
to use this equipment to speed servicing. 
More than 50 different instruments are de- 
scribed and illustrated. -Wavetek, P.O. Box 
651, San Diego, CA 92112. 

Circle 50 on reader service card 

CITIZENS BAND CRYSTALS. An 8 -page 
folder listing a large variety of standard - 
channel and special- frequency crystals made 
to fit most Citizens band tranceivers. Many 
types of crystals are illustrated and a page 
of typical transistorized oscillator circuits is 
included. -JAN Crystals, 2400 Crystal Drive, 
Ft. Myers, FL 33901. R -E 

Circle 51 on reader service card 

BEST IN NEW ELECTRONICS BOOKS! 

Master Hdbk. of 1001 Pract. Electr. Circ's. 602 p.1250 il. $9.95 I 
- CB Radio Operator's Guide. 256 p. 139 il. $5.95 I 

Build Your Own Working Robot. 238 p. 117 il. $5.95 I 
MicroprocessorMticroprograming Handbook 294 p. $6.95 

- CB Radio Schematic/Servicing Manual, Vol. 3. 200 p. 55.95 
' CB Radio Schematic/Servicing Manual, Vol. 2. 200 p. 55.95 

CB Radio Schematic/Servicing Manual. Vol. 1. 200 p. $5.95 
Digital Logic Processors. Memories 8 Interfaces. 294 p $6.95 
Zenith Color TV Schematic5v cing Manual, Vol. 4. 196 p. $5.95 

C Introduction to Medical Electronics. 320 p. 126 it $7.95 
I: Modern Electronics Math. 602 p. 424 il. $9.95 7 Impedance. 196 p. 90 il. $5.95 

Aviation Electronics Handbook. 406 p. 227 il. $8.95 
Switching Regulators & Power Supplies. 252 p. 128 il. $6.95 .- 
RCA Color TV Schematicìervicing Manual. vol 5. 196 p. $5.95 

'_. Central Htg ;Air Conditioning Repair Guide 320 p. 285 il. 156.95 
MOSFET Circuits Guidebook 196 p. 104 it $4.95 
Microelectronics.266 p. 228 il $5.95 
Buiid -lt Book of Miniature Test/Meas. Instr. 238 p 151 il $4.95 
21 Simple Transistor Radios You Can Build 140 p. 122 il $3.95 
Op Amp Circuit Design & Applications. 280 p. 239 il. $6 95 
Digital/Logic Electronics Handbook 308 p 226 i1 $6.95 

- Troubleshooting with the Dual -Trace Scope 224 p 252 it $5.95 
Electronic Conversions. Symbols & Formulas. 224 p. $4.95 
RC Modeler's Handbook- Gliders/Sailplanes. 196 p $4.95 
Electronic Music Circuit Guidebook. 224 p. 180 il. $6.95 
TV Schematics: Reading Between the Lines. 252 p. 188 il. $5.95 
Ham Novice Class License Study Guide. 224 p. 57 il. $5.95 
Ham General Class License Study Guide. 448 p 125ìl. $7.95 

-- Ham Advanced Class tic. Study Guide. 252 p. 109 il. $5.95 
Advanced Applics. for Pocket Calculators. 304 p 275 il. $5 95 

' TV Troubleshooter's Handbook. 448 p over 300 il $4.95 
Radio Control for Models. 350 p. 417 il. $6 95 

' Tower's International Transistor Selector. 140 p. $4.95 
CAN Circuit Engineering 294 p. 138 il $14.95 
Handbook of Multichannel Recording. 322 p. 196 il $7 95 
111 Digital 8 Linear IC Protects. 210 p. 275 il $5.95 

- Integrated Circuits Guidebook 196 p 119 it $5.95 
i_ Jack Darr s Service Clinic Nu. 3. 252 p- 124 il. $4.95 - 4- Channel Stereo -From Source to Sound. 252 p. 102 il $4 95 

Color TV Studio Design 8 Operation 168 p. 69 il. $9.95 
Practical CB Radio Troubleshooting /Repair. 210 p. 166 it $5.95 

- Computer Programming Handbook. 518 p. 114 it $8.95 
Auto Electronics Simplified 256 p 202 II. 55.95 
The Complete Auto Electric Handbook 210 p 139 d $5.95 
Color N Case Histories Illustrated 238 p. 219 il $5 95 
The Home Appliance Clinic. 195 p. 61 il. $4.95 
Amat Filmmaker's Hdbk Sound Sync/Scoring 210 p. $5.95 
The Complete FM 2 -Way Radio Handbook. 294 p. 111 il. $6.95 .- Directional Broadcast Antennas. 210 p. 60 il. $12.95 
Troubleshooting With EVM S Scope 238 p. 1851' $5 95 

SEND NO MONEY! We'll invoice you on 10-DAY FREE TRIAL. Clip 
entire ad to order. 1005' guaranteed or your money refunded. 

TAB BOOKS DEPT RE -45 P.O. BOX 40 
BLUE RIDGE SUMMIT. PA. 17214 

Circle 28 on reader service card 

MARKET SCOOP COLUMN in 
RECTIFIER-Used 

kv 3 sod 
195 

HIGH VOLTAGE POWER 929 4 - TV ALIGNMENT TOOLS 00 
TRANSISTOR EQUIV. HEP 707 L most useful assortment .51 1 

List price $16.00 4 - TV ALIGNMENT TOOLS 149 3- ZENITH VIDEO 900 For Color TV 52 1 
AMPLIFIER PART 5121 -043 L n 6 - TV COLOR ALIGNMENT 979 in 2- SILICON NPN TRANSISTOR 100 
HEP -80015 ... List $1.75 ....._ I 

1-J 
I- SILICON NPN. TRANSISTOR 100 
(SK3534 -HEP S5004) 
5- 7ENIER DIODE 100 
1N9757A . .. 1 Watt -50 V 4- ASSTD. PHILCO SWITCHES 

2 
59 

-PUSH -PUSH TYPE #TV2- 
3 -4, & Sig. Sw. With knobs latest 
type 
POWER TRANSFORMER 

(PT- 48) -110V Pri. -12V Sec. 
Used in many transistor eí29 
Power supply, 

- 
_ _ L 

COMPLETE CONVERGENCE 
ASSY. -Inc. Yoke, Board & 
Plug Conn. Adaptable 
to most 90° sots 395 

COLOR DELAY LINE -Used 69 
in most color sets 1 
Silicon NPN HV TRANSISTOR 
RCA -SK- 3021- Hep-240 
RCA -SK- 3026 -Hep -241 
Transistor Specials -Your Choice 
8K3006, 8K3018, SK3020 100 
SK3122, SK3124 __ _ _.. U. 

Transistor 
Specula -Your Chides 98 

SK3009, 8K3029. 8K3040 _. 1 
WAHL- CORDLESS SOLDER 
IRON Complete with Auto 1795 
Charger -Fast Heating- Compact 

e Sub -min for 
Output 

Trans 
TRANSFORM O RM L 00 

5-I.F. Coil TRANSFORMERS 100 
456 -kc for Transistor Radios 

-.- 

Top quality SD ciapuyKER 1 
RP-UNIVERSAL SPEAKER 495 
Large Magnet -Top quality 

1-1 8" UNIVERSAL SPEAKER- 299 
Large Magnet -Special Buy 

21/ "x4" SPEAKER Cf1e 
Special Buy 10 for $5 SA. v7 

0.36" "QUAM" 16 OHM SPK. 
Large magnet ... Special BUY 179 
(10 for $15.00) 

8" - HEAVY DUTY 10 OZ. 450 
SPEAKER Ceramic Type -8 Ohm I- 8"0"14eavy Duty 10 oz. Speaker 450 
Ceramic Type ... 8 Ohm 
3- ELECTROLYTIC CON- 
DENSERS. 100 /80/20 MFD- Z 
300 Volts 

6-Top Brand Silicon RECT. 100 
I amp.. 1000 PIV LJ with universal plugs -200 Ohms .. 

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 
Please specify refund on shipping overpayment desired: CHECK PO 

BROOKS RADIO & TV CORP., 

1°° aa 

Ll TOOLS Most popular tope 
TV TWIN LEAD -IN 

300 ohm 500' -$T 100' -$1.50, 50' 

CO -AX CABLE RG59U (Black) 
250, -$10. 100' -$4.50, 50' 
5-DUAL DIODE -MOST in 
POPULAR TYPES Common 
cathode or Series connected 

_ 15- DIPPED MYLAR CAP. 
.01 -600V I5- DIPPED MYLAR CAP. 100 
.033 -600V 1 
15- DIPPED MYLAR CAP. eo 
.0033 -1000V .. 1 
15- DIPPED MYLAR CAP. 100 
.047 -400 
1058-.95-Molded Capacitors 100 

15- DIPPED MYLER Condensers 100 
.0039 900V ... _ 1 

L-1 
25- ASSORTED TRANSISTORS 100 
big factory scoop -sold as -is 
5-9 VOLT MOTORS 100 
Excellent for hobbyist .. 1 
100' GREY SPEAKER WIRE 00 
2 Cond.. mini zip. 101 uses 2 
I - VARCO STEREO CAR- 995 
TRIDGE Model TN911 with holder in 2- ELECTROLYTIC CONOENS- 100 
ERS 80/100/60 MFD -160V . -. 1 

200/30 /4TmffdY350V 
COND 100 

1-1 
3- ELECTROLYTIC COED 1100 
100 mid. -100V. 50 mfd.-75V in 
90 mfd- 00V, 40 mfd- 0 V 100 

8-MINI PILOT BULBS With 100 
e" Leads -6.3V 30MA (5000 Hrs) L ) BULBS 
Leeds-6.3V, 11.50MA 0 O i Hrs.) 

1 00 

32' -TEST PROD WIRE 00 
DELUXE QUALITY red & black 1 
1-COLOR POWER 695 
TRANSFORMER U 
RCA 2611150 .. special 
2- Cotorburst Quartz - Crystal 189 

LJ For most color TV sets 3579.545 KC 
5 ASST GLOBAR VARISTOR 
Popular replacements for 100 
most COLOR TV 

TACHOMETER 
2i/a" Sq. Panel 

Meter 1 -VDC. full scale 33 Ohm 200 
coil resistance 0 -6000 R.P.M. I- CASSETTE type dynamic Mike 299 

1°° 

299 

250 

100 

VU I" PANEL METER 129 
0 -20 db Seale in RCA 110° FLYBACK TRANS- 295 
FORMER. For Blk. & Wht. seta J 
-18KV -For all types TV's, inc. 
sehem. 3 FOR 10.00 
110° TV DEFLECTION YOKE A95 

1--F for all types TV's loci schematic 1 

1-1 RCA 
SPECIAL" C95 

RCA 1100 FLYBACK plus U 
1100 DEFLECTION YOKE 

90° FLYBACK TRANSFORMER eí95 
for all type TV's (Blk. & Wht.l L 
forr °all type TV's (Blk. 

BNâ WM.) 
200 

70° TV DEFLECTION YOKE '700 
for all type TV's (Bik. & Wht.) L 
OLYMPIC á SHARP FLY- 
BACK Part #8FT592 Equiv. 
Stancor #110-408 - 
Thordarson #FIy339 
90° COLOR YOKE For all 
Rectangular 19 to 25" 795 
Color CRT's _ . _ 

70 COLORE YOKE 595 
For all round color CRT's 

DELMONICO NIVICO COLOR I95 
FLYBACK Part #A20411 -B 
WESTINGHOUSE FM TUNER 399 
5476 -V -01500 1 Transistor in WESTINGHOUSE FM 

.TUNER 
100 

1 UHF TUNER -Transistor Type 995 
Used in all TV sets .. 

G.E. UHF TUNER- TRANSIS- 395 
TOR TYPE Model.$5X4 
ADMIRAL TV TUNER 
Model #940393 -1 (211A5 -4LJ8) 

795 Model #T94C441 -3 (Transistor) in WELLS GARDNER TUNER Part 
795 #7A 120 -1 14007 -213AT Tubes) _ 

G.E. -TV TUNER 12GK5 -4L.18) 95 
Model #EP 86:11 _ 

PHILCO UHF /VHF TUNER 995 
Transistorized ..._. _........._. _.... .7 in 5-UHF ANTENNA 100 
General replacement for any set 

UNIVERSAL TV Antenna Bark of eí99 
set mounting ... 5 section rods . L 
BLUE LATERAL Magnet Assy. 179 Replacement for most color TV's in 5 -10K -2 WATT BIAS POTS 100 
feed in solid state application 1 
COLOR CONVERGENCE Assy. ')49 
Universal type -good for roost sets L 

SW TCH Wall7Mount 
SELECTOR 100 

in 
AMPLIFIER CHASSIS. Com- 
pletely assembled -with tubes L 
AS IS needs slight adjustments in 10 -MINI ELECTROLYTIC Cond 100 
For Transistor & miniature work 

200 

new offers will be returned in your order. 
STAGE STAMPS MERCHANDISE (our 

529 Columbus Ave., New Yor 

Test Equip. Special Discount Prices ® LIE/CO 

SENCORE 

TRANSISTOR RADIO 
asst type good. bad, broken, 
as -is, potluck _...... ......_. 
TAPE RECORDER 

assorted types good, had 
CO broken, as -is, potluck 

200 ASST. 5/o W RESISTORS 
Top Brands, Short Leads. 100 
Excellent Selection _.___.___.___. 1 

75 -ASST ie WATT RESISTORS 00 
stand, choice ahmagea, some in 590 1 

150 

100 -ASST i/s WATT RESISTORS 100 
eland, choice ohmage,, same in 5% t 
70 -ASST 1 ORS 1 

1 
00 

stand, choice ohWmagee. 
ATT 

me in 
RESISTORS 

5% 

35 -ASST 
d 

2 WAERS 1 

1 
00 

stan. choice ohmagTT ee. 
R 

soSISTOme in 5% 

50- PRECISION RESISTORS 00 
asst. list -price $50 less 98% _ -.. 1 

20- ASSORTED WIREWOUND 100 Li RESISTORS. 5, 10. 20 watt 1 

250 -ASST SOLDERING LUGS 
1 
100 

best types and sizes 

250-ASST finest popular 
WOOD 

selection 
SCREWS 100 

250 -Asst Self Tapping SCREWS 1100 

#6. #8, etc. 

and 00 -6/325 HEX NUTS 
100 

100 -ASST 8/52 SCREWS 00 

and 100 -8/32 HEX NUTS 1 

100 -ASST 2/56 SCREWS 100 
and 100 -2/56 HEX NUTS 1 

100 -ASST 4/40 SCREWS 100 
and 100 -4/40 HEX NUTS ' 

and 100 -5/40 HEX NUTS 
100 

400 -ASSORTED RIVETS 100 
most useful selected sizes 

100 -ASST RUBBER BUMPERS 00 
for cabinet bottoms -other uses L 

10Anet RUBBER GROMMETS 100 
best 

0 
-. 

1- KENWOOD TWEETER 479 
Special Boy-4" Round 

Minimum Order $5.00 

choice) with advantage to customer 

k, N.Y. 10024 TELEPHONE 
5800 

Circle 29 on reader service card 
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ATIO41,o 

FROM: BIM 
THIRD GENERATION MUSIC SYNTHESIZER KITS 
from PAIA feature state-of-the-art design still at 
incredibly low prices. 

Have you seen "POLYPHONY "? 
The PAIA User's Group magazine. Information for 
musicians, from musicians. Write today for your 
free sample issue. 

24 HR. DEMO LINE (405) 843 -7396 

c--- MA ELECTRONICS, INC. 
DEPT.3 -R 

1020 W. WILSHIRE BLVD. 
OKLAHOMA CITY, OK 73116 

Circle 30 on reader service card 

FREE CATALOG 

FREE bur gear - 
ir 

alarm catalog 
over 500 
systems, 

detectors, 
controls, 

sounders, 
tools, locks, 

supplies 

TO PROTECT HOMES, 
BUSINESSES, INDUSTRY 

Huge selection of hard -to -find security 
equipment from stock. 96 fact -filled pages 
loaded with 100's of highest quality profes- 
sional alarm products, technical notes, 
diagrams. 

ONE -STOP SUPERMARKET 
SELECTION INCLUDES: 

ultrasonics, radar, infrared, undercarpet 
mats, magnetic contacts, smoke & heat de- 
tectors; Controls; Alarms: bells, sirens, 
phone dialers, lights, guard panels. Large 
selection of tools, relays, wire, holdup 
alarms, books. Fills need for industry, alarm 
cos., businesses, homes, institutions. Order 
your copy today. 

1,0 
mountain west alarm 
4215 n. 16th st. 
phoenix, az. 85016 
(602) 263 -8831 

Circle 61 on reader service card 

SERIAL INTERFACE 
(continued from page 62) 

to a logic "1" if there is a condition where 
the receiver is being sent characters faster 
than it can accept them. If any one of these 
three error conditions occurs, transistor 
Q1 turns on and presents a " ?" to the 
terminal as an error indication for the 
character(s) for which the error was re- 
ceived. 

The standard baud rate for the unit is 
110 baud and is derived from the 15,840 
Hz phase- locked oscillator on the main 
board that is brought in through pin 1 of 
J1. The 15,840 clock frequency is divided - 
by -nine by IC2 to produce 1760 Hz re- 
quired by the UART chip for 110 baud. 
For higher baud rates, a crystal oscillator 
with a 307.200 kHz crystal is required as 
well as ICI and IC8. Inverters IC8 -a and 
IC8 -b form an oscillator with a frequency 
of 307.200 kHz that is fed to flip -flop 
IC9 -b pin 4 where it is divided by two and 
in turn fed to a programmable divider, IC 1 

pin 9. By selecting correct inputs of this 
integrated circuit, the correct output fre- 
quency neccesary for each baud rate can 
be easily set. A five position rotary switch 
can be attached at jack JI that grounds 
the selected baud rate line providing easy 
selection of either 110, 150, 300, 600 or 
1200 baud. The 110 -baud input inverter 
(IC8 -f) also drives the stop bit select line 
of the UART chip, IC3 pin 36, to select 
the correct number of stop bits for 110 
baud operation. 

A terminal ready signal is provided at 
J1 pin 2 to tell external devices when the 
terminal is powered up, however, this out- 
put is a sense line only and should not be 
loaded when anything sourcing or sinking 
a current of more than 5 mA. 

A power -up reset is provided by IC11 -e 
to clear the registers inside the UART 
chip when power is applied to the 
terminal. 

Construction 
It is not very difficult to assemble the 

unit, just be sure to orient all of the inte- 
grated circuits, diodes, electrolytic capaci- 
tors, transistors, and connectors as shown 
in Fig. 2. Note that the connectors are 
notched and must be installed exactly as 
shown in the drawing. The foil pattern of 
the component side of the double sided 
printed circuit board is shown in Fig. 3, 
while the foil pattern of the foil side of 
the board is shown in Fig. 4. If you use the 
150, 300, 600 or 1200 baud option, install 
the parts used for the crystal controlled 
oscillator and its related circuitry. Also 
attach a jumper between points A and C 
on the interface board. The various baud 
rates are selected by grounding the ap- 
propriate pin of connector J1. If you are 
not using the optional baud rates and wish 
to use the standard 110 baud then attach 
a jumper between points A and B instead 
of A and C on the interface board. 

Without the screen -read board inserted 
on the TV Typewriter II main terminal 
board it will be necessary to jumper point 
O to P on the interface board. With the 
screen -read board installed on the main 
terminal board, omit the jumper. 

If you want to guarantee that the re- 
ceiver remains off during a screen -tead 

MACHINE 
LANGUAGE 

PROGRAMMING 
FOR THE «8008" 

AND SIMILAR 
MICROCOMPUTERS 

READ IT FOR 15 DAYS! 
MONEY -BACK GUARANTEE 

Detailed presentation of "8008" codes 
Flow Charts Mapping 
Floating -point Package 

Basic programs: loops, counters, masks 

Multiple -precision arithmetic 
Debugging Organizing Tables 
Editing /Assembling Math operations 
I /O, Real -Time Programming 
Maximizing memories And lots more 

1995 
ppd. 

Here's the detailed, basicy 
manual you need to develop J 
today's machine language programs. 
170 pages. Illustrated. Easy -to -read, 
understand. Most techniques applicable to other 
microcomputers, e.g. 8080, etc. Floating -point 
arithmetic package is worth the price alone. 

Order today! Read the manual 

for 15 days. If not completely satisfied, 
return it in salable condition, for full refund. 

SCELBI COMPUTER CONSULTING INC. 

1322 Rear Boston Post Rd., Milford, CT 06460 

Circle 62 on reader service card 

DIGITAL 
CROSSHATCH 

Gives professional, accurate 
Color T.V. convergence. Digital 
IC's coupled with a crystal time - 
base oscillator provide precise 
horizontal & vertical lines at 
broadcast frequencies. Accu- 
rate 8 x 7 dot or crosshatch pat- 
tern A.C. power 2 x 33/4 x 6 in. 
Wt. 24 oz. Fits in tool kit. 
COMES COMPLETE WITH ALL 
PARTS, CASE, CRYSTAL AND 
GUIDE TO ASSEMBLY & USE. 

KIT 

$31.95 

COMPLETELY 
ASSEMBLED 

$41.95 

Shipping Prepaid in USA 

NY State Add Sales Tax 

PHOTOLUME CORP. 
118 EAST 28 STREET 

NEW YORK, N.Y. 10016 

Circle 63 on reader service card 
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dump, you will probably want to jumper 
point S to R on the interface board. If high 
baud rates are used and /or the turn- 
around time from whatever feeds the 
terminal is fast you may have to omit this 
jumper. If so, you must be sure the ter- 
minal is not in the echo mode and that 
whatever feeds the receiver of the terminal 
doesn't transmit during the time a screen - 
dump operation takes place. 

It is also necessary to program the inter- 
face board for the correct parity and num- 
ber of bits to be handled. The transmit and 
receive formats are identical and are pro- 
gramed with jumpers as follows: 

Odd parity, no bit 8- jumper J to K 
and jumper I to H 

Even parity, no bit 8- jumper I to H 

No parity, no bit 8- jumper G to F 

and jumper I to H 
No parity, bit 8 = 1- jumper G to F 

No parity, bit 8 = 0- jumper G to F 

and jumper E to D 
The appropriate keypressed strobe 

jumper should be installed. If your key- 
board's strobe is positive going and narrow 
or if it is negative going and the data is 
held for at least 100 nanoseconds after the 
trailing edge of the strobe pulse, solder a 
jumper wire between pads L and N. Al- 
most all keyboards will work in this config- 
uration. Jumpering pad M to N instead 
is used for positive edge level triggering 
where the pulse is clean and there is no 
ringing. The board must not be wired for 
a positive keypressed strobe (M to N) if 
the screen -read board is used. 

Before plugging the interface board into 
the main terminal board, be sure to insert 
the indexing key in J2 pin 2 to prevent the 
board from being plugged in backwards. 
Then orient the interface board so its 
component side is toward the center of 
the main terminal board and plug it into 
connectors J1 and J2. 

Input /output and control lines for the 
interface are accessed thru connector J1. 
J1 pin 7 is the RS -232 compatible input 
and J1 pin 6 is the RS -232 compatible 
output. Pin 2 of J1 is a terminal ready 
status line that is high when power is ap- 
plied to the terminal. You must be sure 
not to draw more than 5 mA from this pin 
when sensing this line. J1 pin 5, pin 4 and 
pin 8 control the receiver off, transmitter 
off and echo off, respectively. Grounding 
the respective control line shuts off the 
selected function and J I pin 1 is ground. 
Note that when the serial interface board 
is used, the keyboard must be plugged into 
jack J2 on the interface rather than the J9 
connector on the main terminal board on 
the chassis. 

Checkout and use 
The easiest way to check the unit out is 

to operate it in the echo mode and the 
receiver and transmitter switched off. 
This should display everything that is 
typed on the screen where it can be seen 
and checked. Since this mode uses both the 
transmit and receive circuitry, it is a good 
way to check everything on the interface 
for proper operation. If you have any 
problems, remove power and check care- 
fully for assembly errors. If you find it 
necessary to troubleshoot the circuit, you 
will need an oscilloscope, a good back- 
ground in digital theory and a thorough 
knowledge of how the unit operates. R -E 

"I have a tnenendoua amount o6 6un c eatí.ng 
these pnoducts and I'm happy to be able to 
e66en then to you." - -- George Monnow 

1 

i%t Casscttc 
ALTAIR 8800 /IMSAI owners: talk low 

to 3 cassette machines for mass ilk 
storage. Uses industry standard 
bi -phase recording method. THIS e 

ae> KIT IS SMART! Includes its own 
software and data buffers (512 ill W bytes of ROM + 512 bytes of RAM) Aft 

Nem so you can get going as soon as 

/ea you connect power. With sockets, (.l i .00 board, arts, even 

$72 cassette. cassette. 

oprocESSOr a A 

system on a board. You get: *512ó v , 
,...bytes of RAM (expands to 1K; just 

add ICs) *512 bytes of ROM (ex- 7 
pands to 4K) *data a address buf 

fers *xtal clock *TTL support ICs 

16 key keyboard +nine 7 segment dis- 
plays, so you can painlessly load and 

examine memory. OPTIONS: Cassette in- 

terface ( +$30), editor /assembler ( +99), 

ORS-2j2/TTY interface ( +$20). COST -EF- 
LeCTIVEBPROVEN. $139.95 
Less pwr supply. 

Aen have parts: 
W 2502 DART $3.75 

TMS8080 $27.95 

8080 based microcomputer 

WE PAY POSTAGE --Cat nea add tax --no CODs. 
FIND OUT MORE: c.incte the /Leaden aenv.i.ce A 
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DELUXE DIGITAL COLOR 

CONVERGENCE GENERATOR 

10 ROCK SOLID PATTERNS 

ALL IC COUNTDOWN CIRCUITS 

QUARTZ CRYSTAL OSCILLATORS 

2 FULL YEARS' WARRANTY 

tFN Ç`0 MOD EI 5G 1 

MODEL SG -150 $7595 

F /eeco Electronics Inc. 

4 

MODEL 

SG -100 

ONLY 

$5995 

2 Patterns: 20 x 16 Crosshatch, 320 
Dots, weight only 17 oz. 

WRITE OR CALL FOR DETAILS 

ELENCO ELECTRONICS INC. 
1928 Raymond Dr., Northbrook, IL 60062 

(312) 564 -0919 

Circle 65 on reader service card 

SOLID STATE...BREAKERLESS ELECTRONIC IGNITION. 

The BEST...The ULTIMATE 
of All Ignition Systems 

ALLISON 
`OPTO- ELECTRIC' 

No Breaker -Points or Condenser to EVER wear out or need any maintenance. * Once installed and properly timed_ 
your Distributor will give you 

CONTINUOUS PEAK PERFORMANCE! 

The Allison OPTO-ELECTRIC System ELIMINATES the 
Points and Condenser, replacing them with an OPTO- 
Electronic Trigger, using a Light- Emitting Diode and 
Phototransistor. This System operates on a BEAM of LIGHT. 
There is NO "Breaker -Point Wiper -Arm" to wear down. 
Point bounce and erosion are completely eliminated thereby 
giving longer Timing ACCURACY than any System using 
"Mechanical" Breaker -Points. (and No Timing Fluctuat on 
as with Magnetic Impulse Units). ACCURATE Timing gives 
the BEST in Engine EFFICIENCY...and that's the name of 
the Game for the BEST in GAS MILEAGE and ECONOMY. 

The Allison's "Built -In" DWELL never needs adjustment, 
it is PRE -SET to supply the OPTIMUM Performance at BOTH 

High and Low speeds. The RPM capability of the "OPTO- 
ELECTRIC" unit exceeds that of any known automotive in- 
ternal combustion engine. Positive spark intensity and 
duration helps eliminate ''misfire" and extends the 
Spark -Plug life. 

The Allison "OPTO- ELECTRIC" was engineered to OUT- 
LAST the LIFE OF YOUR CAR. Only the Highest Grade 
Solid -State Components are used ... UNAFFECTED by 
Moisture or Vibration! Easier engine starting under ANY 
Weather Condition. Solid, DEPENDABLE PERFORMANCE. * Installed in your Distributor in same location as Points. 

COMPLETE INSTRUCTIONS FURNISHED. 
/P. so\ (Not Necessary to Dismantle your Distributor) 

PROVEN RELIABILITY 
Factory Tested to 15,000 RPM 

Road and Race PROVEN 
(Opto- Electric Systems Won al 

INOY Two Years in a Row) 

* ORDER with CONFIDENCE .. . 

FACTORY- BACKED 10 -YEAR 
Free Repair or Replacement on ANY 

Defects in Materials or Workmanship. 

* SAVE! ORDER FACTORY DIRECT 

Send Check or M.O. 

Only$5995 

COMPLETE 
(Calif. Res. add Tas) 

..that's EVERYTHING! 
including 

Postage & Insurance. 

State Make, Year, Engine Size, (4, 6, or 8- cylinder). 

You may use your MASTER CHARGE or BANKAMERICARD. 
Send us (1) Your Number. (2) Interbank No.. (3) Exp. Date 

MC or BA Card Holders, ORDER by TOLL FREE PHONE: 
(800) 423 -6525, Ext. 2. (When in Continental U S.A 

4111 Before Buying any other Type ignition system .. . 

Send Postcard for our FREE BROCHURE. * If you have already installed a "Capacitive- Discharge" Ignition 
Modernize and Increase Its Efficiency . . . 

CONVERT YOUR "C -D" UNIT TO BREAKERLESSI 
Opto-Electric "TRIGGER UNIT" ... Only $34.95. 

4, America's Oldest and Largest Manufacturer of Opto- Electronic Ignition Systems. 

ALLISON Our BEST Salesmen are the USERS of our ALLISON System! 

AUTOMOTIVE COMPANY 1267 - E9 East EDNA PL., COVINA, CAL. 91722 

Circle 66 on reader service card 
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f ree catalog 

82 

244 PAGE 

RADIC, TV & 

ELECTRONICS 
CA 7 ALOG 

Your buying guide for Everything in 
Electronics ... Stereo, Hi -Fi, TV's, Ra- 
dios, Tape Recorders, CB. Kits, Tools, 
Books and Electronic Parts 

bursteirt- applebee 
DEPT. RE -4 3199 MERCIER ST. 

KANSAS CITY, MO. 64' 

NAME 

ADDRESS 

CITY 

`STATE ZIP 

"My father built this 
Schober Organ 

forme!" 

You'd be proud to buy her an organ this 
good...but how would you feel if you'd also built 
it? It's a special kind of satisfaction. The gift of a 
lifetime of magnificent music, crafted with your 
own hands! 

And you can do it! You need no prior elec- 
tronic or mechanical abilities. Just the capacity to 
follow instructions. Every step is clearly detailed. 
every component is supplied. You'll find the as- 
sembly process as enjoyable as the music which 
follows! 

And what music! For this is a truly fine instru- 
ment you will build. Far superior to most "ready- 
made' organs ..easily comparable to others at 
twice the price Kit costs range from $650 to $2850 
for all basic components, and you can purchase it 
in sections to spread costs out...or have two-year 
time payments. 

Just send the coupon for the fascinating 
Schober color catalog (or enclose St for a record 
that lets you hear as well as see the quality of 
Schober). 

1 
1 

1 

1 

1 

1 
CITY 

The Organ Corp., Dept. RE -149 
43 West 61st Street, New York, N.Y. 10023 
E Please send me Schober Organ Catalog. 
E Enclosed please find S1 00 for 12 -inch L P 

record of Schober Organ music 

NAME 

ADDRESS 

STATE ZIP 11 

Circle 67 on reader service card 

BAUDOT TO ASCII 
(continued (ruin page 59) 

TABLE! 
TRUTH TABLE FOR 8223 PROM -TO BE USED AS IC22 

Check that the symbols given here agree with your machine 

WORD 
INPUTS OUTPUTS 

A4 A2 A2 A, Ao ENABLE B, Bs B5 B4 B2 B: Bi Bo 
SYMBOL 

0 0 0 0 0 0 0 Null 

1 0 0 0 0 1 0 1 1 1 T 

2 0 0 0 1 0 G 1 1 1 CR 

3 0 0 0 1 1 0 1 1 1 1 1 0 
4 0 0 1 0 0 0 1 Space 

5 0 0 1 0 1 0 1 1 H 

6 C 0 1 1 0 0 1 1 1 1 N 

7 0 0 1 1 1 0 1 1 1 1 M 

8 C 1 0 0 0 0 1 1 LF 

9 0 1 0 0 1 0 1 1 1 L 

10 0 1 0 1 0 0 1 1 1 R 

11 0 1 0 1 1 0 1 1 1 1 G 

12 6 1 1 0 0 0 1 1 1 I 

13 0 1 1 0 1 0 1 1 P 

14 G 1 1 1 0 0 1 1 1 C 

15 G 1 1 1 1 0 1 1 1 V 

16 1 0 0 0 0 0 1 1 1 E 

17 1 0 0 0 1 0 1 1 1 1 Z 

18 1 0 0 1 0 0 1 1 D 

19 1 0 0 1 1 0 1 1 B 

20 1 0 1 0 0 0 1 1 1 1 S 

21 1 0 1 0 1 0 1 1 1 1 Y 

22 1 0 1 1 0 0 1 1 1 F 

23 1 0 1 1 1 0 1 1 1 X 

24 1 1 0 0 0 0 1 1 A 

25 1 1 0 0 1 0 1 1 1 1 1 W 

26 1 1 0 1 0 0 1 1 1 J 

27 1 1 0 1 1 0 Null 

28 1 1 1 0 0 0 1 1 1 1 U 

29 1 1 1 0 1 0 1 1 1 Q 

30 1 1 1 1 0 0 1 1 1 1 K 

31 1 1 1 1 1 0 Null 

ALL x x x x x 1 1 1 1 1 1 1 1 1 

TACHOMETER AND SPEED ALARMS 
(continued f rom page 39) 

reading on the meter. 
Note that R7 comprises a fixed and a 

variable resistor in series. The graph of 
Fig. 9 shows the approximate total value 
of R7 that is needed to give full -scale 
meter readings at particular frequencies 
when C2 has a value of .01 F. Note that, 
if preferred, C2 can be increased to 0.1 ALF 

and the R7 value can then be reduced by 
a factor of ten. 

Once the unit has been attached to the 
car, the SENSITIVITY control R2 should be 
adjusted to slightly above the minimum 

value at which triggering can be reliably 
obtained without interference from spuri- 
ous signals. The setting up procedure is 
then complete, and the tachometer is 
ready for use. The tachometer can readily 
be transferred from one vehicle to another 
by simply adjusting R7 to give the re- 
quired full -scale RPM reading, and ad- 
justing the R2 SENSITIVITY control to suit 
the individual vehicle. 

A 6 -to -12 volt converter 
Figure 10 shows the circuit of a simple 

6 -to -12 volt converter that can be used 
to enable the tachometer circuit to operate 
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TABLE II 

TRUTH TABLE FOR 8223 PROM -TO BE USED AS IC20 
Check that the symbols given here agree with your machine 

WORD 
INPUTS OUTPUTS 

SYMBOL 
Aa AS Az A, Ao ENABLE Bz B6 B5 Ba Bz B2 B, Bo 

0 0 0 0 0 0 0 Null 

1 0 0 0 0 1 0 1 1 1 1 5 

2 0 0 0 1 0 0 1 1 1 CR 

3 0 0 0 1 1 0 1 1 1 1 9 

4 0 0 1 0 0 0 1 Space 

5 0 0 1 0 1 0 1 1 1 # 

6 0 0 1 1 0 0 1 1 1 , 

7 0 0 1 1 1 0 1 1 1 1 . 

8 0 1 0 0 0 0 1 1 LF 

9 0 1 0 0 1 0 1 1 1 ) 

10 0 1 0 1 0 0 1 1 1 4 

11 0 1 0 1 1 0 1 1 1 & 

12 0 1 1 0 0 0 1 1 1 8 

13 0 1 1 0 1 0 1 1 0 

14 0 1 1 1 0 0 1 1 1 1 . 

15 0 1 1 1 1 0 1 1 1 1 1 , 

16 1 0 0 0 0 0 1 1 1 1 3 

17 1 0 0 0 1 0 1 1 " 

18 1 0 0 1 0 0 1 1 $ 

19 1 0 0 1 1 0 1 1 1 1 1 1 ? 

20 1 0 1 0 0 0 1 1 1 Bell 

21 1 0 1 0 1 0 1 1 1 1 6 

22 1 0 1 1 0 0 1 1 ! 

23 1 0 1 1 1 0 1 1 1 1 1 / 
24 1 1 0 0 0 0 1 1 1 1 - 
25 1 1 0 0 1 0 1 1 1 2 

26 1 1 0 1 0 0 1 1 1 1 

27 1 1 0 1 1 0 Null 

28 1 1 1 0 0 0 1 1 1 1 1 7 

29 1 1 1 0 1 0 1 1 1 1 

30 1 1 1 1 0 0 1 1 

31 1 1 1 1 1 0 Null 

ALL x x x x x 1 1 1 1 1 1 1 1 1 

(continued on page 86) 

on vehicles equipped with 6 -volt electrical 
systems. Circuit operation is quite simple. 
Gates A and B of the CD4001 IC are 
wired as a simple astable multivibrator or 
square -wave generator that operates at 
about 800 Hz. The output of the astable 
multivibrator is fed to complementary 
emitter -follower stage Ql -Q2 via a spare 
inverter -connected gate of the IC. The out- 
put of the emitter follower is fed to a volt- 
age- doubler circuit comprising C2 -DI- 
D2-C3 and R2. The output of the circuit 
is taken from this voltage -doubler stage. 

In practice, a vehicle equipped with a 
6 -volt electrical system generates approxi- 

mately 7 -volts under actual running con- 
ditions, and the converter gives a nominal 
output of about 11 -volts to the tachometer 
under this condition. This output voltage 
is more than adequate for driving the 
tachometer circuit. 

Figs. 11 -a and 11 -b show how the con- 
verter and the tachometer can be con- 
nected to vehicles having either a positive 
ground or a negative ground electrical 
system. 

In the concluding part of this article, 
we'll show how the basic tachometer cir- 
cuit can be expanded so that it also acts 
as a red -line or over -speed alarm. R -E 

346 
Save WnO 

Instruments, 
Burglar Alarms, 
Automotive & 
Hobby 
Electronics! 
The more you know about 
electronics, the more you'll 
appreciate EICO. We have a wide 
range of products for you to 
choose from, each designed to 
provide you with the most 
pleasure and quality performance 
for your money. The fact that 
more than 3 million EICO products 
are in use attests to their quality 
and performance. 

"Build -it- Yourself" and save 
up to 50% with our famous 
electronic kits. 

For latest EICO Catalog on Test 
Instruments, Automotive and Hobby 
Electronics, Eicocraft Project kits, 
Burglar -Fire Alarm Systems and name 
of nearest EICO Distributor, check reader 
service card or send 500 for fast first 
class mail service. 

EICO -283 Malta Street, 
Brooklyn, N.Y. 11207 

Leadership in creative electronics 
since 1945. 

Circle 69 on reader service card 
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INTERNATIONAL FM 2400CH 

FREQUENCY METER 
for t testing 

transmitters 
and receivers i 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 

The FM- 2400CH provides an accurate frequency 
standard for testing and adjustment of mobile 
transmitters and receivers at predetermined 
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 frequencies of the re- 
ceiver 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. 

FM- 2400CH (meter only) $595.00 
RF crystals (with temperature correction) 24.00 ea. 
RF crystals (less temperature correction) 18.00 ea. 
IF crystals catalog price 

International Crystal Manufacturing Company, Inc 

10 North Lee, Oklahoma City, Oklahoma 73102 

Circle 70 on reader service card 

READER QUESTIONS 
(continued from page 68) 

OUTPUT TUBE OVERHEATING 
The 6BQ5 output tubes in one channel of this Truetone 

DC5941 amplifier get red hot after about 10 minutes. 1 

tried new tubes; no luck. Is there a Sans folder on this 
chassis ? -J.M., Birmingham, AL. 

Look in Sams Photofact 466 -4. This is an Airline, but 
the same amplifier. The overheating problem is probably 
due to a bias defect. If the cathode resistor and bypass 
capacitor are OK, then the coupling capacitor from the 
driver is probably leaky. Pull the 6BQ5 tubes, turn the set 
on, and read the DC voltage on the grids of the 6BQ5's. This 
voltage should be zero. If you read any positive voltage, the 
coupling capacitor is leaking. 

SUBSTITUTE TRANSISTOR 
I need a substitute for the output transistor in a Bendix 

248 automobile radio. The number on it is 4080187 -0507 
and I can't find that either! Help! -R.S., Sacramento, CA. 

There's a trick in looking up part numbers in transistor 
guides. Look for the first two digits; in this case "40 ". The 
computer that sorts out the numbers "keys" on the first 
two digits. 

In this case, RCA lists an SK -3024 as an exact replace- 
ment for that long numbered transistor. 

SEVERE JITTER 
The picture in this RCA CTC -51K is very unstable. Severe 

horizontal jitter that causes double images, and a vertical 
jitter at the same time. This is affected by both brightness 
and contrast controls. Horizontal sync range on hold control 
very small. Why ? -J.M., Hatfield, AR. 

After you check the horizontal AFC diodes and so on, 

For 

faster 
service 

USE 

ZIP 

CODE 

on 

all 

mail 

save on gas! 
save on tune -ups! 
save on maintenance! 
Electronic ignition is "IN "I So says 
Detroit. 
Update your car with either a TIGER 
CD or a TIGER I breakerless system. 

Enjoy the benefits of better gas mileage, 
quicker starting, elimination of tune -ups, 
50,000 miles on points and plugs, and 
reduced maintenance expenses. 

TIGER MAX CD $69.95 
TIGER 500 CD 59.95 
TIGER SST CD 42.95 
SIMPLIKIT CD 31.95 
TIGER I 45.95 

Postpaid U.S.A. only. 

iStar Corporation 
Dept. WW, P.O. Box 1727 
Grand Junction, Colorado 81501 
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try checking the plate load resistor of the horizontal oscil- 
lator! This is R40, and should be 220K. In one known case, 
this dropped to about 40K and caused the same symptoms 
you have. Oddly enough, there was plenty of sweep and high 
voltage, but it was very unstable. Apparently the horizontal 
oscillator was hunting very rapidly and upsetting the sync 
keying pulses, etc. Quick- check; horizontal oscillator plate 
voltage will be very high, almost 400 volts instead of normal 
+225 volts. 

UHF SNIVETS 
I've got a couple of oddball problems in this Quasar 

TS -934. There are severe snivels on UHF, clean on VHF. 
The UHF picture and sound go out shortly after turn -on. The 
other one: I replaced the Z -panel DC regulator. After taking 
the UHF tuner out, I checked the 20 -volt source and it was 
only 12 volts. I adjusted it to 20 volts as instructed, and the 
video and sound went out! Are these connected ? -J.L., Fair- 
field, CA. 

Your snivets could be caused by corona to the metal ring 
around the 6LF6 tube. This has happened. Move the ring 
so that it's nearer the bottom of this tube. 

Voltage problem: it is possible that raising the 20 volt line 
to normal could have caused the AGC to cut off the IF. Run 
this voltage up to the normal level and then reset the IF and 
RF AGC controls. That ought to do it. 

TUNER DRIFT 
This Admiral 3L36 has a very severe tuner drift. After it 

warms up it may drift one whole channel. Tuner tubes 
checked and replaced, no help. Where to look?-M.W., El 
Cajon, CA. 

"Drift" is something that changes the tuner oscillator fre- 
quency. (Fine basic statement!) Not apt to be a coil, but 
very apt to be a capacitor. In this tuner, they use a transistor 
with one terminal clipped, apparently as a varactor diode. 
This would be a very good "suspect "; try warming it up or 
cooling it off and see if this won't show up something. 

DISAPPEARING DIODE! 
I can't find the 22 -volt Zener diode, Y404, in this G -E 

19QA chassis! It's not on the power- supply board, although 
the symbol is there. In the photo of this board in Sanis 
1388 -3, it's also gone. Shows it on the schematic, though. 
The 22.7 volt source shows a very low resistance. Help! - 
L.C., Mena, AR. 

It's still in the circuit, but not where you'd expect. Follow 
the line from the power -supply board down to a terminal 
strip on the back of the flyback cage; right under the sticker 
saying "19QA Chassis." It's underneath this board! Also, 
it's probably shorted if you're reading a low resistance on the 
22.7 -volt line. 

WINDOW -SHADE PROBLEM 
I have an odd brightness problem in this Zenith 20X1C38. 

Everything is normal except that the picture is dark at the 
top and bottom is too bright. When the brightness control is 
turned, the picture gets dark from the top down, like pull- 
ing a window shade down. Any assistance will be appreciated! 
-R.S., Aurora, CO. 

You've got it; you've even got the right name for it. This 
is a classic case of "window- shade." It's caused by a shorted 
blanking diode in the vertical blanking circuitry. This will 
probably be the one connected to the green -white wire from 
the secondary of the vertical output transformer to the 
emitter of the 1st video amplifier transistor. There are two 
more to the same point; check them all for luck. 

DIODE BLOWING 
This Sears 528.40720320 color set came in with the hori- 

zontal output transistor, vertical output transistor and diode 
(continued on page 87) 

Put Professional Knowledge and a 

COLLEGE DEGREE 
in your Electronics Career through 

Earn Your 

DEGREE 
by correspondence, while continuing your pres- 
ent job. No commuting to class. Study at your 
own pace. Learn from complete and explicit 
lesson materials, with additional assistance from 
our home study instructors. Advance as fast as 
you wish, but take all the time you need to master 
each topic. Profit from, and enjoy, the advantages 
of independent study. 

The Grantham correspondence degree program 
in electronics is comprehensive. It begins with 
basics, written in very simple language, and 
continues through the B. S. E. E. degree level. 
Throughout the entire program, heavy empha- 
sis is placed on clear explanations written in great 
detail, progressing from the simple to the com- 
plex, in easy steps. 

Our free bulletin gives complete details on the 
curriculum, the degrees awarded, the require- 
ments for each degree, and how to enroll. 

GRANTHAM SCHOOL OF ENGINEERING 
2000 Stoner Ave., Los Angeles CA 90025 

Telephone (213) 477 -1901 

Worldwide Career Training thru Home Study 
Mail the coupon below for free bulletin. 

r Grantham School of Engineering RE 4 -76 
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 Zip 
L -J 
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MATHEMATICS 

ADVANCED MATHEMATICS 

ELECTRONICS 

ENGINEERING MATHEMATICS 
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 
appreciate them! 

NOW you can master mathematics 
and electronics and actually enjoy doing 
it! 

WE ARE THIS SURE: -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 

P.O. BOX 1189 
PANAMA CITY, FLA 32401 

Circle 72 on reader service card l 
' Some stores 
sell test 
equipment 
at discount 
prices. 
At Fordham 
we discount 
their discount 
prices. 
B &K, EICO, RCA, SENCORE 
FLUKE, HICKOK, LEADER 
and SIMPSON 

Complete line of tubes, 
tools and electronic supplies 

FREE CATALOG 

FORDHAM 
RADIO SUPPLY CO., INC. 

558 Morris Ave., Bronx, N.Y. 10451 
Tel (212) 585-0330 
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BAUDOT TO ASCII 
(continued front page 83) 
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COMPONENT LAYOUT of BAUDOT to ASCII 
converter board. 

AN INTERMITTENT FLYBACK! 
The reader wrote that he had two 

symptoms; a vertical shrink and roll, 
and then the raster went black. Since 
these aren't normally from the same 
cause, I investigated. In this chassis 
the vertical oscillator is fed from boost. 
So, I suggested checking the boost. If 
this dropped, it could cause these two 
symptoms. 

He wrote back, and said "Since this 
showed up only at the customer's house, 
I figured he had excessive line voltage 
that was causing the flyback to break 
down. So, I raised the line voltage, on 
the bench, and out it went. Cool it off 
and it came back! 

"I replaced the flyback, and cured 
the trouble. First intermittent I ever 
saw like this, in a flyback!" (Thanks to 
Jack Mandik, Evanston, IL.) 

Thanks, Jack. Me too. 

FLAT -TOPPING OF GRID -DRIVE 
(Reader had previously written 

about problems in his scope. These 
were solved, then he wrote;) "Thanks 
for detailed suggestions regarding prob- 
lems in Silvertone 7174. I used the 
scope, and sure enough, the grid -drive 
waveform on the 31JS6 tube flattened 
very decidedly when the trouble 
showed up. Replacing this tube cleared 
up the problem." R -E 
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READER QUESTIONS 
(continued from page 85) 

D773 shorted. Replaced all of these, plus the fuse, and every- 
thing worked well. Current through 1.5 -A fuse 800 nnA. Then 
diode D773 shorted again! Took it out and fed the vertical 
module from a 20 volt DC power supply. Current drain of 
vertical section. is 550 mA, and it played for hours. 

Tried another diode, and it overheated. Tried feeding 60 
Hz AC through it, and it overheated again! Something is odd 
here. What's going on ? -F.A., Orlando, FL. 

The crystal ball says that the vertical module is all right; 
not overloading the power supply. Since it will work "for 
hours" on an outboard DC power supply, and draw what 
sounds like about normal current, this much ought to be OK. 

From the schematic (Sams 1443 -2) this diode and the 
3300 -µF filter- capacitor provide the +21.6 volt source that 
drives the vertical module. However, the drive waveform is 

15,750 Hz! So, feeding the circuit with 60 Hz AC might keep 
the diode on too long and make it overheat. (Guess!) 

More derating of this diode would be one way of helping. 
Try something like an RCA SK -3081, 1000 volts at 2.0 A. 
Alternate, do what several manufacturers have done in simi- 
lar cases; parallel two diodes to raise the current handling 
ability. Won't take long to find out! 

FOCUS VOLTAGE DROPS TO ZERO 
If I disconnect the lead front the tube -base, pin 9, the 

focus voltage reads OK. If I reconnect the lead, the focus 
voltage drops to zero. Raster goes dark. Is the picture tube 
shorted? If so, can it be repaired ? -B.C., Thurmont, MD. 

The chances are that you do have a short in the focus 
electrode! With zero focus -voltage, the raster will go out. 
You might try this; disconnect the focus lead from the tube 
-leave the other leads and the high -voltage connected. 
Turn the set on and see what voltage, if any, you read on 
the open pin -9 lead. This might tell you something about 
where the short is. For instance, if you get about 750 -800 
volts, the focus would be shorted to one of the screens. You 
might blow the short out by discharging an electrolytic 
capacitor between the base pins. No guarantee on this, of 
course! 

SYNC PROBLEM 
I've got what looks like a sync problem in this RCA KCS- 

141 chassis. The voltages around the sync- separator seem to 
be pretty close. Changed the tube and checked capacitors. 
The voltage on the plate of the AGC keyer goes off now and 
then; sometimes to +15 volts. I could use some ideas! - 
L.P., Houston, TX. 

There is one problem that I've run across on several occa- 
sions in this chassis. Check the voltage divider made up of 
R17 (12K, 2 -watt) and R101 (47K, 2 -watt) between the 

AGC 6KA8 

R17 R101 
12K 47K 

+195.V +270V 

R67 
10K 

+195 volt and +270 volt lines. This sets the cathode voltage 
on both the AGC keyer and sync separator stages. If either 
one of these resistors opens or changes in value, it'll cause 
trouble in both AGC and sync. You'll have to break the 
circuit to get a valid reading of either one of these. Wouldn't 
hurt to check.R67 (10K) to ground from this point as well. 

(continued on page 95) 

The Money Generator 
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MONEY FOR YOU! 

It's a DOG FIGHTER, TOO! 
The Model ATC -10 is much more than a color bar pattern generator. It 
should be called a portable multi -purpose TV diagnostic and servicing aid, 
but that's too much of a mouthful. We would have nicknamed it the Dog 
Fighter (instead of the Money Generator), but that might be misinterpreted 
to mean that it's only useful in the shop. The versatile ATC -10, a portable, 
moderately -priced instrument, combines the most essential features of a 

color bar pattern generator, a TV "analyzer," and a substitute tuner plus 
several brand new "dog fighting" and timesaving innovations. With all this 
extra versatility, however, the ATC -10 is human engineered with only four 
simple -to- master controls. 

Two illustrated brochures describe the ATC -10. The first brochure describes 
the many unique and unusual features which make the ATC -10 a "dog 
fighter" and a time -saver. The second brochure compares the money- making 
potential of the ATC -10 with 18 competitive models. It includes a compre- 
hensive chart which compares the features of 19 makes and models, lists 
the estimated timesaving potential of these 33 respective performance fea 
tures, and then calculates the money making potential of the various 
models. We think you are in for some surprises, such as the potential of 
the ATC -10 for returning its $299.95 purchase price in as little as three 
or four months. 

These brochures are yours for the asking - write direct for immediate reply. 

American Technology Corporation 
225 Main, Dept. 4C, Canon City, CO 81212 

Circle 75 on reader service card 

< 
AF k9 dF. 

gtQK.eg`o°3ti 

) 
aßtNg .a 

Qaa 

A"4 
soGeo%.\e c a 9oco;a4 L0 edes G`J Q;crSOQP"Foa od 

Order 
No. 

ACE 
Model No. 

The 
Pointe 

DIP 
Capacity 

No. 
Buses 

No. 
Posts 

Board Size 
(inches) 

Price 
Each 

923333 200 -K (kit) 728 8118's) 2 2 4-9/16 x 5-9/16 $18.95 
923 208 lassem.I 872 8 (18's) 8 2 4-9/16 x 5- 9/16 28.95 
923334 201- K(kit) 1032 12(14's) 2 2 4-9/16x7 24.95 
923331 212 (assem.) 1224 12 (14's) 8 2 49/16 x 7 34.95 
923326 218(assem.) 1760 18(14's) 10 2 8-1/2 x 7 -1/8 46.95 
923325 227(a seem.) 2712 27(14's) 28 4 8x9- 1 /4 59.95 
923324 236 (assem.) 3648 38 (14's) 36 4 10-1/4 x 9-1 /4 79.95 

Gold- anodized aluminum base /ground; non- corrosive nickel -silver terminals; 4 rubber feet. 

SEND 
ORDERS TO: 

A P PRODUCTS INC. 
Box 110 -R, Painesville, OH 44077 

Check or M.O. endosed Send catalog 
D Charge B.A. Charge M.C.INN 

Ti A P PRODUCTS INCORPORATED 
Box 110 -R, Painesville, OH 44077 DEALER INQUIRIES INVITED 

1 

URE 

QTV PART NO. EACH TOTAL 

ACCOUNT NUMSER 

NO ABOVE NAME IMO GOOD THRU 
Merchandise Total 

Sales Tax (OH Et CA) 

PRINT NAME 

ADDRESS 

Shipping Isee below) 

TOTAL ENCLOSED 
SHIPPING/HANDLING ORDERS 

11Ó O, TOf ÓO. E 1. SSO 
SUBJECT 

25.01 ta BO 00 ..2.00 TO ACCEP. 
SO 01 to 100 00 2.50 TANCE AT 
tacot to 200.00.. Too FACTORY 

Company P.O.'s F.O.B. Painesville j 
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If you 
can't 

to college 
for your 
career in 

electronics 
read this! 

CREI brings college -level training 
to you with eight educational 
advantages, including special 

arrangements for engineering degrees 

Advanced Electronics 

The best way to qualify for top positions 
and top pay in electronics is obviously 
with college -level training. The person 
with such training usually steps more 
quickly into an engineering level posi- 
tion and is paid considerably more than 
the average technician who has been on 
the job several years. 

A regular college engineering pro- 
gram, however, means several years of 
full -time resident training -and it often 
means waiting several years before you 
can even start your career. This, of 
course, is difficult if you must work full 
time to support yourself and your fam- 
ily. 

If your career in electronics is limited 
without college -level training, take a 
look at the advantages a CREI home 
study program can offer you. 

1. Convenient Training 
CREI brings the college to you. 
Through the convenience of home study, 
you receive exactly the same level of 
training you will find in any college or 
university offering programs in elec- 
tronic engineering technology. With 
CREI, however, you can "go to college" 
whenever you have spare time at home 
or on the job. 

2. Specialized Programs 
With CREI, you enjoy the advantage of 
specialized training. That is, your pro- 
gram will include only those courses 
directly applicable to your career in 
electronics. We omit such courses as 
English, social studies and other sub- 
jects, which are usually required in 
resident schools. Therefore, with CREI, 
you move ahead faster to the more in- 
teresting and useful part of your train- 
ing. 

3. Practical Engineering 
CREI programs give you a practical 
engineering knowledge of electronics. 
That is, each part of your training is 
planned for your "use on the job." By 
using your training, you reinforce the 
learning process. And by demonstrating 
your increased knowledge to your em- 
ployer, you may qualify for faster ca- 
reer advancement. 

4. Engineering Degrees 
CREI offers you a number of special 
arrangements for earning engineering 
degrees at recognized colleges and uni- 
versities. You can earn college credit 
while you are taking your CREI pro- 
gram or apply later, whatever is best for 
your career plans. 
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Career Training at Home 

5. Unique Laboratory 
Only CREI others you the unique Elec- 
tronic Design Laboratory Program. This 
complete college laboratory makes learn- 
ing advanced electronics easier and it 
gives you extensive practical experience 
in many areas of engineering, including 
design of electronic circuits. No other 
school offers this unique program. It is a 
better "Lab" than we have found in 
many colleges. And the professional 
equipment included in the program be- 
comes yours to keep and use throughout 
your professional career. 

6. Wide Program Choice 
CREI gives you a choice of specializa- 
tion in 14 areas of electronics. You can 
select exactly the area of electronics best 
for your career field. You can specialize 
in such areas as computer electronics, 
communications engineering, micro- 
wave, CATV, television (broadcast) 
engineering and many other areas of 
modern electronics. 

7. Prepared by Experts 
Experts in industry and technical orga- 
nizations of government develop CREI 
programs. Each part of your training is 
developed by a recognized expert in that 
area of electronics. That means you get 
the most up -to -date and practical in- 
struction for your career. 

8. Industry Recognition 
'that CREI training is recognized by in- 
dustry and government is evident from 
the fact CREI provides training to ad- 
vanced technical personnel in over 
1,700 technical organizations. Many sub- 
sidize the training of their employees 
with CREI. If there is any question 
about the advantages of CREI training 
for you, ask your employer or any engi- 
neer to evaluate the outline of a CREI 
program for you. 

Other Advantages 
Of course, there are many other ad- 
vantages to CREI training. For ex- 
ample, throughout your training, CREI's 
staff gives you personal instruction for 
each step of your program. And in 
many industrial areas, both in the U. S. 
and abroad, CREI Field Service Repre- 
sentatives provide a number of impor- 
tant personal services for your training 
and your career. 

FREE Book 
Ihere isn't room here to give you all of 
the facts about career opportunities in 
advanced electronics and how CREI 
prepares you for them. So we invite 
you to send for our free catalog (if you 
are qualified). This fully illustrated, 80 
page catalog describes in detail the pro. 
grams, equipment and services of CREI. 

Qualifications 
You may be eligible to take a CREI 
college -level program in electronics if 
you are a high school graduate (or the 
true equivalent) and have previous 
training or experience in electronics. 
Program arrangements are available de- 
pending upon whether you have exten- 
sive or minimum experience in elec- 
tronics. 

Send for this FREE Book 
describing your opportunities 
and CREI college-level 
programs in electronics 

Mail card or write describing qualifications to 

CAPITOL 
RADIO 
ENGINEERING 
INSTITUTE 

McGraw -Hill Continuing Education Center 
3939 Wisconsin Avenue Northwest 
Washington, D.C. 20016 

Accredited Member National Home Study Council 

GI Bill 
CREI programs 
are approved 
for training of 
veterans and 
servicemen under 
the G.I. Bill. 
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GARAGE DOOR OPENER 
(Continued from page 52) 

Now that many families are two -car 
families, the first accessory that comes 
to mind is an extra transmitter. Since 
manufacturers generally include only 
one transmitter per unit, the conve- 
nience and need for an extra trans- 
mitter for the second car cannot be 
overstated. 

Another item in demand is an out- 
door key -switch control. The key - 
switch installs in the garage door and 
allows the homeowner to unlock and 

open the garage door with a key instead 
of having to use the transmitter. Sup- 
pose the homeowner is outside and the 
car is in the garage. With the key switch 
the homeowner can easily open the 
garage door. This is particularly impor- 
tant if the garage is a main access route 
to the home. 

A third accessory is a wall button for 
operating the garage door from a sec- 
ond location, such as the kitchen. This 
allows the homeowner to open and 
close the garage door without having to 
use the transmitter or walk into the 
garage to operate the switch on the re- 
ceiver. 

Super Specials! 
AT ALL ALLIED WAREHOUSES 

20,000 OHMS /VOLT 25 -RANGE MULTITESTER 
This multitester has a range switch with off" position and a 3 -color 
meter for easy readings. DC /V. 0 to 1200 in 7 ranges; AC /V. 0 to 1200 in 
5 ranges; DC Current. 0 -60 MA, 0 to 300mA in 3 ranges; Resistance, 
0- 5k- 50k- 500k -5 meg.: Decibels. -20 to +63 in 5 ranges. Output jack. 
zero adjust. test leads. battery, instructions included. 5x334x11/z". 

Shpg. wt. 1 lb. 910 -4522 Each 17.95 

DO -IT- YOURSELF PANEL METER 
Custom design your own meter face. 34 
microamps for full deflection. 1.5k coil re- 
sistance. Deviation from linearity is less 
than 1/2% of full scale. Mounting holes width 
1 Panel dimensions are 23/40". 
910 -0999 Each 2.95 

MINI -SIZE MODULAR 
PRINTED CIRCUIT 
REED RELAYS 

Now 225 

Was 'W 

Now 295 

Waste 

Now 1795 

Wass 

SPST "SLIDELITE" SWITCH 
HAS SNAP -IN INSTALLATION 

Relays have integrally molded 
bobbin and term. board. Welded 
capsule leads and support term. 
Contact load rating: 3 VA Max. @ 
0.25 A Max. or 28 VDC Max. Resis- 
tive. Typical life at rated load: 10 M 
operation - longer at reduced 
load. 

Stock 
No. 

Allied 
Type No. 

Coil Data 

VDC Ohms 
EACH 

703 -2014 
703-2011 
703-2012 

AMP2014 
AMP2011 
AMP2012 

5 

6 
12 

450 
70 

300 

2.25 
2.25 
2.25 

THREE ALLIED LOCATIONS 
TO SERVE YOU 

GARDEN GROVE, CALIFORNIA. 12311 Industry 
Street, Garden Grove, California 92641. (714) 894 -7581 

ELGIN, ILLINOIS. 1355 Sleepy Hollow Road, Elgin, Illinois 
60120. (312) 697-8200 

FORT WORTH, TEXAS. 401 E. 8th Street, Fort Worth, Texas 
76102. (817) 336 -5401 

Now 107 

Waste 

II' 

Designed for snap -in panel mounting. 
SPST switch is rated at 6.0 amps AC or 
1.0 amp DC at 125V. Neon lamp with 
VaW series resistor for 125 VAC. Wire 
leads 6" long. 125164" long x 15/32" wide x 

2132" deep. 844R7501 Each 1.07 

YOUR SOURCE FOR P &B RELAYS 

AM F Potter & Brumfield 

SNAP -IN ROCKER 
SWITCH 

25 Each in 
Lots of 10 

This SPDT rocker switch is an 
economical buy for the electronics 
hobbyist who has a limited budget. 
Easy to install, no drilling or 
screws required. Simply snap 
switch into place. White plastic 
housing. 10 amps at 70 volts, 4 

amps at 120 volts. UL listed. 14/16" 

long x r /16" wide x 9 /,o" deep. (15/,6" 

deep including prongs.) 
MINIMUM ORDER OF 10. 
910 -0300 10 for 2.50 

ALLIED ELECTRON /CS 
p A DIVISION OF TANDY CORPORATION 

Service is easy 
Servicing the garage door opener is 

usually easier than installing it. Most 
manufacturers use solid -state radio 
controls to provide years of service 
without worrying about vacuum tubes 
burning out. The greatest number of 
reported problems (inadequate distance 
or failure to operate) are corrected by 
replacing the battery in the transmitter. 

The only regular maintenance the 
garage door opener requires is lubrica- 
tion of the rail. This is done only once 
a year with a light, spray lubricant. 

Door force and opener -limit adjust- 
ments are usually made at the factory, 
but because garage doors vary, extra 
adjustment may have to be made after 
the opener is installed. If the door re- 
verses itself at any point in travel, the 
door force must be adjusted. 

If the door does not open fully, the opener 
limits need adjustment. Slide the power 
head chassis -cover forward. Adjustments 
are made by turning the large plastic limit 
nuts up or down a threaded shaft located 
just behind the motor. One complete rev- 
olution of the limit nut equals three 
inches of trolley travel. All adjustments 
require complete turns. 

There are other minor problems that 
occasionally develop and these are 
usually attributable to even more minor 
causes, many requiring only minor elec- 
trical adjustments. For example: 

If the power head completely stops, 
check the electrical supply. Specifi- 
cally, check for loose plugs, a blown 
fuse or circuit breaker and power 
shutoff. 

If the garage -door operates from the 
wall switch but not from the trans- 
mitter, it is most 'likely because the 
battery in the transmitter is dead. 

I f the unit turns on but does not lift 
the door, the door may have been ac- 
cidentally locked. All locks should 
be deactivated. 

If the garage light does not turn on 
when the door opens, check the bulb, 
socket and socket wires. 

Installing garage -door openers are 
easy, lucrative and does not require a 
large capital investment in inventory. 
Don't overlook this possibility to ex- 

pand your business. R -E 

APRIL 1976 
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next month 

MAY 1976 

Build An 8080 Computer 
It's faster and is easier to build than the 
Mark 8 that started the whole hobby com- 
puter craze. Build this machine, complete 
on a single circuit board, for $350 includ- 
ing software package. 

More Tach & Overspeed circuits 
Handy devices to add to your car. They 
are all solid -state circuits and easy to 
build. Most important of all they make 
practical additions. 

MATV Equipment & Accessories 
A roundup of what's new in this growing 
industry. Take a look at the equipment 
and how it is being used today. 

Phase Linear Speakers 
A new speaker system answers the prob- 
lem of phase linearity in speaker design. 
Len Feldman explains how it works. 

PLUS 

State of Solid State 

Step -By -Step Troubleshooting Charts 
Equipment Reports 

Hi -Fi Lab Test Reports 

Jack Darr's Service Clinic 

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 500 postage and handling). 
Write for complete catalog of - test probes, plugs, sockets, 
connectors, earphones, headsets, miniature components. 

Available through your local 

e distributor, or write to: 
RYE INDUSTRIES INC. 

N OU!- 130 Spencer Place, Mamaroneck, N.Y. 10543 
In Canada: Rye Industries (Canada) Ltd. 

Circle 77 on reader service card 

Prg!10 

Accuracy like a VTVM... 
Convenience like a VOM... 
NEW BATTERY -OPERATED FET 
SOLID -STATE VOLT- OHMMETER =116 
Easy -to -build KIT 

Factory-Wired &Tested 

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 on 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. 51/4 "H x 
63/4 "W x 27/e "D. 3 lbs. 

Send FREE catalog of complete ENIC line 
and name of nearest distributor. 

Name 

Address 

City 

State 

RE-4 

lip 

EMC 
ELECTRONIC MEASUREMENTS CORP. 

625 Broadway, New York. N.Y. 16012 
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endeco 
soldering & 
desoldering 

° equipment 

SOLDERING 
IRONS 

Pencil style. Safety light. Two heats - 20w and 
40w. 6 tips. Unbreakable handle. 2 and 3 wire 
neoprene cords. 

DESOLDERING 
IRONS 

Pencil style. Safety light. Some operate at 40w, idle 
at 20w. 8 tip sizes. 2 and 3 wire neoprene cords. 

SOLDERING & 
DESOLDERING 

KITS 

Everyiring needed 
to solder or de- 

solder or both. All 
in a handy lifetime metal 

box with hasp. 

See your distributor or write... 

Enterprise Development Corp. 
5127 E. 65th St. Indianapolis IN 46220 

PHONE (317) 251 -1231 

Circle 78 on reader service card 

PONG GAME - This kit generates adjustable 
ball and paddles, adjustable upper and lower 
court boundaries, audio sound effects, and a 

non -numeric score indicator on your TV set. 
Includes controls to allow horizontal and 

vertical paddle movement. Although the kit 
consists of standard TTL parts, it is fairly 
complex and requires some knowledge of 
electronics to build it and access to an O- 

scope to adjust it. The kit comes complete 
with an etched and drilled, double-plated- 
through P.C. board, instructions, and all parts 
including control pots, but less case. 

TV Pong Game Kit $59.95 ppd. 

6 digit AUTOMOTIVE CLOCK KIT com- 
plete with a CRYSTAL TIMEBASE accurate 
to .01 percent. 12 volts d.c. operation - 
built in noise suppression and voltage spike 
protection. Readouts blank when ignition is 

off - draws 25 mA in standby mode. Has .3 

in. readouts. Use it in your car or for all 
applications where a battery- operated clock 
is needed. Approximate size 3" x 3.5" x 

1.75" 
WITH BLACK PLASTIC CASE $34.95 ppd. 
WITHOUT CASE $29.95 ppd. 
ASSEMBLED AND TESTED $45.95 ppd. 

CMOS CRYSTAL TIMEBASE KITS with .01 

percent accuracy. 5 -15 v.d.c. operation. Draws 
only 3 mA at 12 volts. Single I.C. - very 
small size - the P.C. board is 7/8" x 1 -5/8 ". 
Choose a main output of 50 or 100 Hz., 60 
Hz., 500 or 1000 Hz., or 1 Hz. Several re- 
lated frequencies are also available on each 
board, in addition to the main ones listed 
above. Be sure to specify the Frequency you 
want. All kits are $10.95 ppd. 

TRADING CO 
Bo, SS57 San Leandro, Ca 94578 

Circle 110 on reader service card 

MINI-BAR® 
color generator 

s8950 
asÎr.,jÿÿw 

BG -10 battery- operated, fits in shirt pocket! 
No AC plug in . .. automatic on & off with LED indica- 
tor . , . fast, easy hook -up with coaxial cable .. .. all 
essential patterns ... Low power consumption for ex- 
tended battery life (Uses inexpensive 9 volt bat- 
teries) Shuts off when not in use Enclosed RF 
cable compartment Size: 5 1/2" x 3" x 1 1/8 ". Only 
12 ounces TV station type sync signals CMOS LSI 
IC for all counting functions . . . no internal adjust- 
ments RF output on Ch. 3, 4 or 5. 
BG -10 (less battery) $89.50 
CC -1 Carrying Pouch $ 2.95 

i 

ISee your distributor or write 

LECTROTECH, INC. 
5810 N. Western Ave.. 
Chicago, Illinois 60659 
(312) 769 -6262 

Circle 79 on reader service card 

Double 
check 

your 
tax 

return. 

Errors 
delay 

refunds! 

Internal 
Revenue 
Service 

COMPUTER TERMINAL SPEAKS 
JAPANESE 

JAPANESE TEACHERS AND STUDENTS in- 
spect a new computer terminal that prints 
out information in Japanese characters, it 
is being demonstrated for them by Frank 
Taylor of the Raytheon Data Systems plant 
in Norwood, MA. The audience is part of a 

36- person delegation sent by the Japanese 
Institute for Cultural Studies, who are on a 

month -long cultural exchange as guests of 
Boston University. Half the group are teach- 
ers of English and business in the Japanese 
public school system; others are Japanese 
college students who are continuing their 
education in the United States. 

Newest equatorial satellite 
will study communications 

The Communications Technology 
Satellite (CTS) launched from Cape Ca- 
naveral, January 13, is the focal point 
of an international venture into the study 
of space communications, in which 
NASA and three American universities 
are involved. 

Besides communications research, 
CTS will carry out a variety of education, 
health -care and community service dem- 
onstrations in remote areas. 

Research of millimeter reception is 
one of the main projects for the satellite, 
according to information from the News 
Bureau of Ohio State University, one of 
the schools taking part in the study. 
(The other two are the Virginia Poly- 
technic Institute and the University of 
Texas.) The millimeter band offers great 
advantages, among them being inexpen- 
sive receivers, compact antennas and a 

fantastic signal capacity. 
A second important objective of the 

project is a quantitative study of scintil- 
lation -the atmospheric turbulance that 
causes stars to twinkle. An understand- 
ing of scintilllation might be useful in 
studying a number of not entirely under- 
stood effects on communication, such as 
some types of fading and possibly the 
sunrise effect -that sudden change in 
signal strength at sunrise or sunset. 

Ohio State University is receiving the 
signals from the satellite with the an- 
tenna consisting of four dishes in a 

"self- phased" array. Each dish measures 
only a meter in diameter. Although the 
satellite is "fixed" in position above the 
equator at 116° west longitude, its posi- 
tion varies slightly because of variations 
in the earth's rotational pattern. The 
ground station tracks the satellite by 
measuring the difference in signal 
strength as received by each of the 
dishes and using the result to "phase" 
the antenna to aim it at the satellite. 
The physical array remains stationary - 
all the tracking is accomplished elec- 
tronically. R -E 
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READER QUESTIONS 
(continued f rom page 87) 

POWER FILTER OUT 
can't get anything through the active power- filter circuit 

in this Philco 8311 TV. The collector voltage is 19.5, the 
base voltage also 19.5. and the emitter voltage is zero. If 
connect an external 12 -volt supply to the emitter. the set 
works fine. I've changed the transistor, the resistor and the 
capacitor, but nothing helps. Why isn't the transistor turning 
on ? -D.R., Rockwood, MI. 

You're right; that's wrong! The transistor is definitely 
not conducting at all. The base circuit here is from the Vr,: 
supply, through VR3,R85 and the base -emitter junction of 
Q100. Since you have (wisely) tried a new transistor and 

NOTE PART NUMBERS ARE FROM 
SAMS 1334 -3. 

parts, that clears that much up. The emitter circuit returns 
through the load circuits. The load circuits are clear because 
they'll work with an external power supply. 

So! This leaves us with only one good suspect; the transis- 
tor socket, the wiring, and so on. Take your DC voltage read- 
ings right on the pins of the transistor itself, and see if you 
get something open! 

NO TINT CONTROL 
Due to an accidental short while plugging in some con- 

trols. the tint control, transformer, and a couple of resistors 
blew up in this Penncrest 2890. These were replaced. Now 
I have good color, flesh tones, and so on, but the tint control 
has no effect at all! What do you think?-A.T., Benton, IL. 

I think you still have something wrong in or around the 
tint control circuit itself. Since the control and the trans- 
former were replaced, this would leave only the cable from 
chassis to control. This is probably one of those tiny coax 
cables we see so often of late. The initial short may have 
blown the center conductor open or caused the coax to short. 
Disconnect it and check. Check the tiny choke marked L503; 
this may have been burnt when the short hit. 

GEAR TOOTH JITTER 
This Wards Airline GEN- 171488 has a problem with hori- 

zontal stability. Vertical lines are "rippled" (the old "gear - 
tooth" effect) and the horizontal hold control has very little 
hold -range. The picture won't jump to a double image, 
though. I've bridged electrolytic filters without any luck. 
Where to go now ? -M.R., Gregory, MI. 

Try grounding the pin -2 grid of the 6FQ7 horizontal 
oscillator tube, and see if you can juggle the hold control 
to make a single picture without the gear -tooth effect. If you 
can, this trouble is in one of two places. It may be a badly 
unbalanced AFC diode unit or a loss of the horizontal sync 
pulse feeding the diodes. You have the typical symptoms - 
narrow hold range, etc. 

If the gear -tooth effect isn't cleared up by this, check the 
anti -hunt network capacitors (below the AFC diode unit on 
the schematic; Sams Photofact SED in 1288.) One of these 
parts may be open. R -E 

Mark Ten Electronic 
Ignitions put 
lightning under 
the hood. 

Its like having a bolt of lightning under the hood of your 
car when you feel it burst into action. And that's not all you'll 
feel with one of Delta's three HOT, HOT ignition systems. 
You'll feel the contentment of knowing your car will start 
INSTANTLY no matter how hot or cold the weather, 
the relief of fast, safe entry onto teaming freeways with 
POWERFUL ACCELERATION, and the satisfaction of 
pocketing all that money you'll save, not only from 
INCREASED GAS MILEAGE, but from all the TUNE -UPS 
you can forget about (at least 2 out of 3). And that's just 
for starters. Send today for free, color brochure jam -packed 
with helpful facts on how Delta's Mark Ten, Mark Ten B and 
Mark Ten C Capacitive Discharge Electronic Ignitions can 
help make driving a better experience for you. 

l ' 
want to know more about Mark Ten DCI's. Send me complete no11 

nonsense information on how they can improve the performance of my car. 

Name 

Address 

City State 

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

('ircle 80 on reader service card 
J 
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irfil CELEBRATES THE 
BICENTENNIAL WITH A 
"ONE- CENT" ENNIAL 

POLY PAKS 

HONEST 
ABE" 

Order by Cat. No. 4111983 & Type. No. below 

Type Sale 2 for Type Sale 2 for 
507400 .22 .23 1.00 1.01 

D 557401 
0 557402 

.22 

.22 
.23 
.23 

557411 
SN7494 

.1 

.52 
.12 
.02 

0 5147403 .12 .23 507405 .84 .07 
507404 

I0 107406 
O 507407 
0 557408 

057401 

.24 

.34 

.46 

.22 

.26 

.47 

.23 

0 
D 507490 
0 5X74112 
0 0074121 

.fi 
1.50 

.00 
1.31 

.P 
1.05 
.90 

1.30 
1.30 

O 
507410 
5017411 

.62 

.22 

.27 

.53 

.23 

.28 
0 5074126 
D 0574132 

1.29 
1.16 
2.60 

1.16 
3.1 0 1107414 

D 5147410 
0 157417 

2.7$ 
.04 
.62 

2.74 
.48 
.63 

0 507414 
0 5074141 
0 0074545 

1.12 
1.00 
3.26 

1.13 
1.70 
3.20 

0 057420 
6117421 

.22 

.16 
.23 
.16 

D 3074146 
D 5074110 1.12 1.13 

0 0557423 
6X7426 

.47 

.27 
.40 
36 

0 51174153 
0 0N74144 

1.10 
1.53 

1.11 
1.64 

0 507425 .27 .20 0074165 1.31 1.40 
5147430 .22 33 0 5574156 

SM741 67 
1.31 
1.e1 

1.40 
1.10 

8 
$07432 
107437 

.36 

.42 .43 0 1.66 1.18 
U1074311 
D 057X0 

.42 
.22 

.43 

.23 
O 074160 

8X74161 
1.51 
1.26 

1.40 
í.3t 

507042 
807442 

.07 

.87 
.10 
.80 

5571151 
0 5574164 

1.60 
1.79 

1.11 
1.80 

0 507444 .17 .08 0 5074165 1.71 1.80 
0 007445 
O 107445 

.07 
1.10 

.18 
1.11 

1074164 
50 7 {370 

1.68 
1.51 

1.81 
1.70 

á 
907447 
607446 

1.10 
1.10 

1.11 
1.15 

D 1074174 
D 5574175 

1.42 
1.45 

1.43 
1.48 

007460 
807461 

.22 

.27 
.23 
.26 B 

5074176 
5074177 

1.58 
1.51 

1.60 
1.60 

0 107453 .22 .23 D 5074178 2.50 2.51 

0 
.22 
12 

.23 
23 

0 51474190 
C15074101 

2.45 
3.75 

2.46 
3.74 

0 507464 .32 
.22 

.23 

.23 
0 51174162 

5074184 
1.01 
2.11 

1.10 
2.20 

$X1473 .04 .48 55]4X50 2.75 2.75 

007476 1.00 1.01 0 11174181 2.71 2.74 

8 
.84 
.91 

.66 
1.00 

0 5074113 
0 1074314 

1.21 
2.11 

1.30 
2.20 

507403 .11 
1.41 

1.00 
142 

55,5118 
0 

.01 
2.11 

.80 
1.20 

0 107453 .41 46 0 5874187 2.25 2.26 
D 50 7488 
0 507481 

1.15 
2.26 

3.10 
2.2s 0 5074199 2 25 2.28 

MINIMUM ORDER - $6. 
Phone: Wakefield. Mass. 617) 245 -3829 
Terms: add postage Rated: net 30 

POLY PAKS 
P.O. BOX 9420 LYNNFIELD. MASS. 01940 

Circle 84 on reader service card 

DISPLAYS 

9 digits mini OPTOSTICK 1/8" car. ht. red semi -circle 

9 digits micro OPTOSTICK 1 /8" car. ht. clear lenses 

$3.95 ea. t;;;;4i 
.3" Height LED $1.20 ea. 

Red EAN 72 C.A., EAN 74 C.C. 

Yellow EAN 82 C.A., EAN 84 C.C. 

LED DISCRETE LAMPS 

.125" DIA. and .190" Red, Yellow, Green 5 for $1.00 

41.1 

SAME OAY SERVICE 

SEND FOR OUR FREE COMPONENTS CATALOG. 

Transistors, Tubes, I.C., Resistors, Capacitors, etc. 

LOW, LOW, LOW PRICES 

Special of the month 10 position single deck rotary 

switch, 1'." shaft by oak mfg 

.39 ea - 4 for $1.00 

Minimum order $5.00 - Add .50c for postage and handling. 

California residents add 6% sales tax. 

Mail order to: Electronic Warehouse Inc. 

1603 Aviation Blvd. - Dep. E 

Redondo Beach, CA 90278 

(213) 376 -8005 

Circle 85 on reader service card 

mctrkel cener 
CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or 
services). $1.40 per word ... minimum 15 words. 
NONCOMMERCIAL RATE (for individuals who want to buy or sell personal items) 85$ per 
word ... no minimum. 
ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all 
caps) at 10¢ per word. Payment must accompany all ads except those placed by accredited 
advertising agencies. 10% discount on 12 consecutive insertions, if paid in advance. All copy 
subject to publisher's approval. Advertisements using P.O. Box address will not be accepted 
until advertiser supplies publisher with permanent address and phone number. Copy to be in 
our hands on the 26th of the third month preceding the date of the issue (i.e. August 
issue closes May 26). When normal closing date falls on Saturday, Sunday or a holiday, 
issue closes on preceding working day. 

BUSINESS OPPORTUNITIES 

HIGHLY ONE -MAN PROFITABLE 

ELECTRONIC FACTORY 
Investment unnecessary, knowledge not 
required, sales handled by professionals. 
Ideal home business. Write today for facts! 
Postcard will do. Barta- BD, Box 248, 
Walnut Creek, CA 94597. 

TV shop for sell, netting $25,000.00 yearly, 
1 -3 man operation, well established. Hous- 
ton, TX 713 -661 -2541 

OWN YOUR OWN PICTURE 
TUBE REBUILDING RUMNESS 

With Lakeside Industries 
re- building equipment 
you can rebuild any pic 
ture tube, 
For complete details 
send name. address, zip 
code to 
LAKESIDE INDUSTRIES 
3520 W Fullerton An. 
Chicago, III saw? 
Phony. 312. 342 .3355 

1 

EDUCATION & INSTRUCTION 
MICROPROCESSOR, M6800 Instructional 
Lab -Preprogrammed, includes CPU, DEBUG 
ROM, RAM, ACIA, PC BOARD, Teletype pro- 
vision; expandable; with Programming/ 
Application Manuals; $19.00 kit; money 
order, B /Acard, Master Charge. COMPUTER 
SYSTEMS, 18430 Morang, Detroit, MI 48205 
(313) 779 -8700 

DIGITAL Design Newsletter design, theory, 
construction, kits. Sample $1.00. ROM 
ASSOCIATES, Box 296R, Weston, MA 02193 

F.C.C. EXAM MANUAL 
PASS FCC EXAMS! Memorize, study- Tests- 

Answers far FCC 1st and 2nd class Radio- 

telephone licenses. Neely revised multiple 
choice questions and diagrams cover all 

areas tested in FCC exams, plus Self -Study 

Ability Test. $9.95 postpaid. Money - 

bark guarantee. 

lests.44 
fCe ¡M e3 /p 

Seqtod 23 Lyat 
3e 

COMMAND PRODUCTIONS P.O. BOO 76348 E 

RADIO ENGINEERING DIV SAN FRANCISCO. (AL 94126 

MANUALS for Govt. surplus radios, test sets, 
scopes. List 50¢ (coin). BOOKS, ,7218 
Roanne Drive, Washington, DC 20021 

Be Coin Machine Mechanic ...m4 
a (Pinball, Juke Box, Vending Machines) Months 

CASINO TRAINING CENTER 

2454 Industrial Blvd., Las Vegas, NV 89102 Resident School 
Name Age 

Address 

City State Zip 

LPh0ne ( ) 76.4 -36 

FREE educational electronics catalog. Home 
study courses. Write to: EDUKITS WORK- 
SHOP, Dept. 278G, Hewlett, NY 11557 

ELECTRONICS 
DESIGN NEWSLETTER * Logic Design Techniques trti 

,,s8 f * Digital L Linear Design (4,.1.4?`" 
Oe , \4UeS Theory 4: Procedures 4yoar0g 

180051 * Construction Projects 44;01 

Subscription $6 Sample Copy $1 

VALLEY WEST Bon 2119 -L Sunnyvale, CA 94087 

TELEPHONE bugged? Don't be Watergated! 
Countermeasures brochure $1.00. NEGEYE 
LABORATORIES, Box 547 -RE, Pennsboro, 
WV 26415 

FCC License Study Guide. New, 377 pages. 
Includes 1465 FCC -type questions, with an- 
swers and discussions, covering third, sec- 
ond, and first class radiotelephone exams. 
$8.95 postpaid. GSE PUBLICATIONS, 2000 
Stoner Ave., Los Angeles, CA 90025 

FOR SALE 
ALTAIR 8800 software, Games, Pictures, 
Business and Engineering packages, hard- 
ware kits. Send $1 for catalog. SRI, PO 
Drawer C, Marcy, NY 13403 

Red Cross. 
The Good 
Neighbor. 

MEASURE AC current using your VOM. $7.95 
0 -12 amp adapter plugs into VOM recep- 
tacles. Also available: Power factor measure- 
ment adapter -$17.95. Send for details. I.R.C. 
Box 262, Massapequa, NY 11758 

- econotrace - 
EQUIP YOUR LAB OR SHOP WITH A GENUINE 

QUALITY SEMICONDUCTOR CURVE TRACER. MEA- 

SURE BRA, LEAKAGE, BOCEO, NOISE, MATCH 

vm PAIRS, ETC. USES LATEST CMOS CIRCUITRY, COM- 

PLETE WITH BATTERY. COMPARES WITH TRACERS 

SELLING FOR 5150.00 OR MORE AND EASIER TO 

OPERATE. SEND CHECK FOR S39. PLUS 51. 

lab FOR POSTAGE a HANDLING. 

scien a COLO. RES. ADD 3'.e . SALES 

TAM. MONEY BACK GUARANTEE. 

L./PO BOX 1972 
BOULDER, COLO.50302 

ELECTRONIC Bargains! New and surplus 
parts. Catalog 25e, refundable w /order. 
ATLANTIS, Box 12654R, Tucson, AR 85711 

JAPANESE transistors. All transistors origi- 
nal factory made. Free catalog. WEST PA- 
CIFIC ELECTRONICS, P. O. Box 25837, W. 
Los Angeles, CA 90025 

www.americanradiohistory.com

www.americanradiohistory.com


4 DIGIT ALARM 
CLOCK 

$1595 
KIT No. 1 (with PC Board) 

Features the only LED direct drive clock chip on 
the market. Kit includes all parts (except trans - 

lormer) for a 4 -digit alarm clock kit. Uses .25 
inch LED readouts. 

Transforme for Kit No. 1 S 2.00 

Kit No. 2 - Complete Kit With Woodgrain Case and Display Window $21.50 
Kit No. 3 Same as Above but with th inch Readouts 522.50 

i 
0 

DL747 
Jumbo .6 in. high, and only 
20mA. pei segment. 
Common Anode 

2.75 
NEW 

HP7730 igi 1.20 

J rea 

in. high read very bright 

adout 25mA per segment 
m Anode 

\-% 

BURROUGHS 
12 DIGIT DISLAY 

DL707 
Red, .30 in high 15mA 

Common e ode 

1.25 
OL33 

727 
Common 
Anode 

One of our best Read- 
outs, .5 in. high, 2OmA 
per segment 

3.75 
you like an array 

of displays, we have 
it. 10mA per segment FN0603 Common Cathode 

We like it, you will love it, our 1.45 
new .5 in. common cathode 
type by Fairchild. 

1.60 5 FOR -7.50 

25 in. high, Orange digits Ionization voltage 
160V DC. We will encl. a tree socket as a 

bonus. 3.25 
MAN 5 GREEN 
MAN % RED 
MANS YELLOW 

Why not make a clock rra 3 ddf. 
colors, we tried it and it looks 
nice..27 in, high digit. 
Comm n Anode 

1.25 

TEXAS INSTRUMENTS 
6 DIGIT DISPLAY. 

A perfect choice for your mini 6 
digit clock or why not a stop watch 

1.30 Fully multiplexed,common cathode. 
1 Class and goldplated. 

Nine B5861ST by Burroughs. 
.56 in Orange Digit .160V Ion 
zation potential. Only a limited 
supply in our stockroom. 

1.50 

LEDs 
1r 

JamboeRed 15 ea. 

II Jumbo Gree 20 cents ea. 
Jumbo Yellow 25 cents ea. 

THE KING OF ALTAJ 
Follow the King in future issues, and he 
will introduce a series of fantastic Maidens 
representing Sophisticated circuits designed 
Especially for the KING. 

THE KING- FEATUREG: 

DIGITAL 
AL ARM 
CLOCK 

1.1 6 digit, 12 or 24 hour, 50 or 60 cycle alarm 
clock. 

2.1 Time sharing capability for display of additional 
information. 

3.) Built -in alarm generator and automatic output 
for intensity control of LED's. 

4.1 Single 12v. supply and a minimum of interface 
components. 

and 5.1 AM-PM d automatic power failure indications. 
6.1 10 minute snooze 
7.1 Complete data and construction manual en 

closed. 

Kit No. 70250 1R (Red readouts) 
Kit No. 70250 . 1V (yellow readouts) 
Kit No. 70250- 1G (Green readouts) $23.50 

Kit No. 70250- 211 (01,727 readouts) 
Kit No. 70250. 3R IDL747 readouts) $28.58 

623 :0 

Upon conclusion of our introductions 
you will have the most advanced 
timepiece on the market. Watch next 
issue for the King's first addition to 
his harem. 

TTL 
7400-.16 
7402.16 
7404.16 
7406 -.24 
7408.16 
7410 -.16 
7413 -.49 
7420 -.16 
7427 -.24 
7430 -.16 
7437.39 
7438.35 
7440.16 
7442-.69 
7447-.89 
7448.89 
7453 -.37 
7473..37 
7474..37 
7475 -.65 
7476 -.39 
7483..85 
7490 -.69 
7492 -.75 
7493..75 
7495 -.75 
7496..75 
74121.38 
74123.75 
74151 -.75 
74153 -.89 
74154.95 
74161 -.99 
74163 -1.19 
74164- 1.89 
74165- 1.49 
74174- 1.29 
74175 -1.39 
74181- 2.75 
74192. 1.25 
74193- 1.25 
74195- .79 
74197 - .79 

C-MO S 
CD4000- .24 

CD4001- .24 

CD4002- .24 
C134006-1.49 
C134007. .24 

CD4008-1.15 
C04009. .59 

CD4011-24 
CD4012 .24 
CD4013 .59 
CD4014-1.49 
CD4015-1.19 
CD4016-.59 
CD4017-1.29 
CD4018-1.49 
CD4019-.59 
CD40201.59 
C134021-1.49 
CD4022-1.19 
CD4023- .24 
CD4024-.99 
CD4025- .24 
CD40261.49 
CD4027- .59 
CD4028-.99 
CD40291.39 
CD4030-.49 
CD4032- .24 
CD4033-1.49 
CD4035.1.39 
CD4040-1.59 
CD4041 .89 
CD4042 .79 
CD4044-.59 
CD4049- .59 
CD4050- .59 
CD4066-.99 
CD4077- .39 
74CO2 .29 
74C04 .29 
74C107-1.29 

TRANSISTORS 
2N3055 NPN 115W TO3 Power 
RCA 200V 115W TO3 Power NPN 
GE 040C NPN Darlington. Cut leads 

254443 SCR 400V a BAmp. T0220 
2N2222 NPN Gen. Amplification 
252924 NPN Gen. Amplification 
2N3904 NPN Driver 
2N3906 PNP Complimentary 2N3904 
2N4400 NPN Low level noise 
2N4402 PNP Complimentary 2N4400 
254249 PNP Low noise, High gain 
2N4969 NPN Similar to 2N2221 
2N5401 PNP Nixie driver 160V. 

0.85 
1 25 
0.25 
0.65 
0.20 
0.15 
0.15 
0.15 
0.20 
0.25 
0.25 
0.20 
0.25 

L SI INTEGRATION ;rP'S 
MM531u -6 digit digital clock 24 pin dip w / <pec. S 3.75 

MM5316 -4 -6 digit alarm clock 40 pin dip w /spec S 4.25 

7002 -4 digit counter /latch decoder; 7 segment 
and BCD outputs. 28 pin dip w /spec $12.50 

7005 .4 digit counter /latch decoder; 7 segment 
output only .24 pin dip w /spec. S 9.50 

7007 -4 digit counter /latch decoder with BCD 
output only. 16 pin dip w /spec. I 7.00 

70250 -4.6 digit alarm clock 28 pin dip w /spec 5 5.50 

70380 -4 digit non -multiplexed radio alarm clock 
featuring direct drive display output 40 
pin dip w /spec 

PC Board for 70250 S 4.25 
PC Board for 70380 9 3.75 
PC Board for 6 Displays type Man or DL707 S 2.25 
PC Board for 4 Displays type FND503 S 2.00 
PC Board for 6 DL747 or 3 DL727 S 3.00 

C P U'S 

8008 8 bit parallel CPU 
2102 1K Static RAM for 8008. 
MM5203 2K UV. eraseable PROM. 

19.50 
2.25 

12.25 

IIGHT--$1.5 
MUSIC 

60 Watt COLOR ORGAN. 

Completely self-contained unit, with 120 volt 
power cord included. 

y I I ( \ 

6 Function Calculator 

Chip 7020 with direct Segment 
Drive .8 digit. 

Priced to Sell $2.26 

I ' 

LINEAR'S 
555 Timer Mini dip. Low Price 
553 Timer Quad. 14 pin dual. 
8038 Function Generator 
RCA 3043 FM, IF. Audio Preampl. 
565 Phase Locked Loop. 
567V Tone Dec. Phase Locked Loop. 
LM 723 Poe. Voltage Regulator 
LM 309 5 Volt 1 Amp. Regulator 
LM 741 Operational Amplifier 
LM 324 Quad Operational Ampl 

RCA 3062 
Photodetector with power- 
amplifier. 

0.45 
2.25 
4.25 
1.20 
0.95 
1.50 
0.55 
1.10 
0.25 
0.95 

52.25 

LED Driver ICs 

Mr BOARDS 

MEMOREX computer boards wan TTLs, 
Diodes and Transistors, etc. 

5 Boards containing 150 250 ICs. S 3.9 5 

75491 Segment .35 
75492 Digit. 45 

TRANSFORMERS 

i Nol. 8V -.5 AmP 105 
No 2. 12V. CT. - .5 Amp 2.00 
No 3. 10V. 3 VCT - 1 Amp. 1.95 

LOOK! 
From Altaj to you, a special offer. 

Power Supply Kit; 5 Volt 1 Amp, regulated, 
Lineregulation .005% 
Loadregulation 50mV. 

Kit includes:. Components, PC board, 
Transf., Fuse, Pilot Light. 

Nothing else to buy: S 5.5 0 

CAP S 
Tantalum 1 uF 10V 20% tol. 
Tantalum 4.7 uF 10V 20% tol 
Electrolytic 10uF 25V. PC. 
Electrolytic 50 uF 25V. Ax. 
Electrolytic 100 uF 15V. PC. 
Electrolytic 200 uF 25V. PC. 
Electrolytic 470 uF 16V. Ax. 
Electrolytic 1000 uF 16V. PC. 

Electrolytic 2000 uF 16V. PC. 

Electrolytic 1500 uF + 2000 uF 
dual 30 Volt metal can, twist 

Electrolytic 300 uF 250V. PC. 

Ceramic Discs .01uF 25V 
Ceramic Discs 68Pf 50V 
Ceramic Discs 225Pf 50V 
Dipped Mica 150Pf 100V 5% 

0.20 
0.25 
0.15 
0.20 
0.20 
0.25 
0.30 
0.35 
0.45 

0.85 
0.45 
0.05 
0.05 
0.05 
0.10 

DIODES 
1N4004 400PIV 15 for t.00 
1N4007 1000PI V 10 for 1.00 
1N746 3.3V Zen. 4 for 1.00 
1N4148 Switch 20 for 1.00 

FM Transformers. $1.00 
Includes FORD 19 KHZ, 38 KHZ, 
Osc. Coils, etc. Used in AM -FM car 

radios. All New 10 PC. ASSMT. 

FREE! 9 Volt Battery with 
$10.00 or more purchase 

GE Transistor Assortment 

TO98 cased Darlingtons, SCRs, NPN, PNP, etc. Sample 
test shows very high yield. 

50 for .95 
100 for 1.75 
300 for 5.00 

Satisfaction Guaranteed 

s(7e 

A LTAJ 
ELECT-MINES 

P.O. Box 385448, Dallas, Texas 75238 
TERMS: Check or money order. No COD. 

Telephone (214) 278 -3561 
Texas Residents Add 5% 

q 

CSC 
100 

$19.95 
( Complete Kit) 

(Allow 2 weeks for Delivery) 

Altaj Electronics 
Now offers a full line of Continental Spec- 
ialties Proto Boards, Quick Sockets, Clips, 
Design Mates, Monitors, etc. 

ALTAJ THANKS YOU 
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CATALOG 
NUMBER DESCRIPTION 

PRICES 
1 -10 11 -99 

13.00m 
13-0002 
13 -0003 

12 pos. rt. angle connector 
12 position wafer 

9 pos. rt. anale connector 

.60 

.60 

.60 

.55 
.55 
.55 

SPECIAL! 
1000 Molex IC 

terminals for $7.00 
8' POWER SUPPLY CORDS 

moray $1.45.. 

2N3904. 15¢ 
LINEAR 

NE501A 2.80 
NE555A 50 
A71OCA 60 

Á741V .40 
A747CA 1_10 

A748CV .74 

A723CA 1.00 
MC1468L 3.90 

ELECTROLYTIC CAPACITORS 
°. 1.FR ,7,10 

1 

OM AR 

" WORKING 
., 

ü 
luFI 

w 

VOLTS DC S 

10'16,35,50 16 
20'16,35,50 i6 
30 16 .16 
50 'l6.35 22 

100 116,35,50 .25 
200 16 .22 
500 16 34 

1000 16 .52 
2200 16 

sPa414r ONE 
'80 

Rad lad Mtg. Her dw a rat 

i I- 3,4 

11 -100 
.35 I .29 

ilk MINIATURE FILM CAPACITORS 
VALUE PRICE TAB_= E 

CST IL 1.14 61,160 

.001 

.0047 
of 

. 

.I 

.22 

.10 

.10 

.19 

.19 

.24 
2B 

.10 

.10 

.10 

.11 

.21 

.26 

06 
06 
.06 
.15 
20 
.25 

vnn, na. 
co intension, 
Pmnnn CaP An 
um, loo v 

FIXED POWER SUPPLY KITS 
l .56...' F0610 FIEL^ F1610 DIGITAL 
Input Voltage l50- 500Re1 105129e 105.125v 
Output Voltage 5. 1 5% 12.'5% 
OUtWt Current IT. 25° CI 1.5A M. 1.5A 

PRICE $14.00 $14.50 

INDEFINITE SHORT CIRCUIT PROTECTION P,. 

G 10 Boxa. All Pr Ouro Transformer 

110125, 

CIRCUITS l5v '5% 
Mae. 1. lA Max 

014.50 CATALOG 
NU40ER 1.3 

,rcluh, Pa11q 
7402 
7404 
7410 

34 
.34 
34 
.34 

.34 

.54 

.54 

47 
1.40 

62 
.85 
.62 

.92 
92 
.92 
.10 

1.20 

DISPLAY BEZELS 
7410 

7ÁI1 

CATALOG 
NUMBER 

FILTER 
COLOR 

MI. 
1.E4 

pMENR 
C 

TNM bezels are 
7416 

heat 'mum 1417 

WMNC R+th e 7420 
black matte 7447 fin, Fdtas 7473 

rcular 7475 

polaieed type. 7476 

90580 
L 91060 
L 91560 

92080 
92070 

Red 
Red 
Red 
Red 
Amber 

$250 
255 
265 
220 
2.70 

1.37 
2.00 
3.00 
4.00 
4.00 

O Plr r{ F.44 
Orean C 

7490 
7492 
7493 Add A 

O t III 
Po 

¡I 
.. II 74121 

71192 V 
ber 

SOCKETS 
LOW PROFILE 
These sockets are 

Iron TI' 

TRANSISTORS 

2N3638Á P .5 TO -92 .25 
2N2222A N .5 TO -18 .20 
2N5133 N .05 TO -18 .25 
2N5494 N 7.00 TO -220 1.05 
2N4401 N 60 TO -92 .60 
2N4403 P .60 TO -92 .30 
TIP32 P 3.00 TO -220 1.05 

17ippip 
ze14 

24 

TRIMMER 
POTENTIO- 

METERS 
Tlese 

e \ 

h-1 
I VIALS 

100 500 
25K 250K 

roe s /8- dosimeter 

II0T'b`v0ei 
trimme, 

Potentiometer. 

050' 

334 

16 56 106 
SOK 100K 

K 110 

RAG OF 50 MOLEX PIN NESTERS 

7 pin style 5200 
e Pin 62.2$ 

MOLEX IC TERMINAL 
100 lot $1.00 30010r62.60 500103420 
2001äs1.60 W01ä53.40 6 Mg 00109 

700 for 96.80 900 70 $7.40 
10010 $6.60 1,000 for $620 

Reel o759000 3 7779,.00 

REGULATOR CIRCUITS 
MC7605CP 
MC7812CP 
MC7815CP 

5 vol regulator 1.5A mole. 
12 vo , regulator 61.5A max. 
15 oo t regulator 1.5A mole. 

I K 
200 
2.01 

MCI 
16 Page 
Catalo g 

ZS F 

DIODES 
1N4001 10/51.00 
11,14002 10/51.00 
1N4148 10/=1.00 
1N5401 5/$2.00 

13A. 100PIVI 

1N746 ... 7S9A S.3eea 

TERM/$I0.00 Min. Order. 
0.än Irn ran 50500 ace 

5100 PPage 4 0.ro v 

0 6 Ram 

TRACY DESIGN CORP. 
158005CRAEFER . DETROIT MI 48227 1317, 838-2501 
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WHY rent extension telephones? Save hun- 
dreds of dollars by connecting your own 
legally. New FCC ruling, effective April 1st, 
eliminates monthly rentals completely. De- 
tals, $1.00. QVTS, Box 29002 -X, Queens Vil- 
lage, NY 11429 

Govt. SURPLUS 
ELECTRONIC 
EQUIPMENT 
CATALOG 
New ITEMS ... New BARGAINS! 

FREE UPON REQUEST! 
If you haven't received our new Cata- 

log, write for free copy today. Address: Dept. RE 

FAIR RADIO SALES 
1016 E. EUREKA Box 1105 LIMA, OHIO 45802 

DESCRAMBLERS: Several professional mod- 
els that work with all scanners. Tone en- 
coders /decoders, Scanmate, AAPP, radar 
detectors, Big Ears, alarms, books, kits, 
parts. Catalog 25 cents: KRYSTAL KITS, Box 
445, Bentonville, AR 72712 
SEMICONDUCTOR and parts literature, 
J. & J. ELECTRONICS, Box 1437R, Winnipeg, 
Manitoba, Canada, U.S. Inquiries Invited. 
SURPRISE! Build inexpensively, the most un- 
usual test instruments, futuristic gadgets us- 
ing numerical readouts! Catalogue free! 
GBS, Box 100B, Greenbank, WV 24944 
NEW Canadian Magazine, "Electronics Work- 
shop", $5.00 yearly, sample $1.00. ETHCO, 
Box 741 "A ", Montreal. 

MICRO MINI MIKE 
WIRELESS MICROPHONE 

World's smallest; solid state, completely 
self- contained. Picks up and transmits 
most sounds without wires up to 350 ft. ii through FM Radio. Use as mike, ampf., 
alarm & alert sys., hot line, etc. Money back 
guar. B /A, M/C cds, COD ok. $14.95 plus 
$1.00 post. & hdlg. Calif. res. add tax. 

slzE AMC SALES, Dept. 19, Box 928 Downey, 
21/4"e3/4"xVa" Ca. 90241. 

ALTAIR 8800 users. 81( Memory Board kit 
clocked static, exceptionally low power, fast 
no wait states or refresh, low price. Proto- 
typing Board 8800 bus compatible. 8800 
Octal Encoder Board kit does not require 
additional I/O board or software. Send for 
our latest information and low prices. ELEC- 
TRONIC CONTROL TECHNOLOGY, Box 6, 
Union, NJ 07083 
FREE catalog. Ultrasonic devices, LED's 
transistors, IC's, keyboards, digital thermom- 
eters, unique components. CHANEY'S, Box 
15431, Lakewood, CO 80215 

A COMPUTER SYSTEM 

CHEAPER 
THAN A KIT 

PDP8 4K w /ASR33 & CAB $1800 
ALSO FOR SALE: DEC DG CAI 
HP MICRO SEL WANG XLO 

MODULES PERIPHERALS 
ELECTRONIC COMPONENTS 
- 90 -DAY WARRANTY - 

617 -261 -1 100 
AMERICAN USED COMPUTER CORP. 

Box 68, Kenmore Station, Boston, Mass. 02215 
member COMPUTER DEALERS ASSOCIATION 

RECONDITIONED test equipment. $0.50 for 
catalog. WALTER'S TEST EQUIPMENT, 2697 
Nickel, San Pablo, CA 94806 
RECEIVING tubes: 50% off list price, new, in 
factory cartons. Power supplies: 6 or 12 
volts, 3 amperes, filtered, fused, assembled, 
case size 5x4x3, $14.95. Regulated power 
supply subassemblies: $7.95 -I- $1.00 per 
ampere to 20 amperes ( -less transformer). 
Free price list. Include postage. MICBER- 
SON-D, SW 115 State, Pullman, WA 99163 

CARBON film resistors-1/4W, 5% 10 -4.7 
megohms for 31/20 each. Fifty per value $0.85. 
Discounts available. Free samples /specifica- 
tions. Other quality components. $1.00 pos- 
tage. COMPONENTS CENTER, Box 134R, 
New York, NY 10038 

Red Cross. 
The Good 
Neighbor. 

CITIZEN band base antenna, four elements, 
absolutely complete, 8.6 decibel gain, only 
$49.95 prepaid. Send no money, we ship 
COD. Ten day return privilege. GOTHAM, 
2051 N.W. 2 Ave., Miami, FL 33127 

PRINTED CIRCUIT 
Positive Acting Photo Resist; Carbide 
bits; Bubble etchers; Artwork; Epoxy 

Glass Boards. 

Send stamp & address label for flyer 
TRUMBULL 

833 Balra Dr., El Cerrito, CA 94530 

CANADIAN discount and factory clearouts 
catalog. Top brand stereo equipment, calcu- 
lators, test gear, CB & communications, tele- 
phones. Factory dumps -government surplus. 
Amazing bargains. Unusual items. Rush $1. 
ETCO -RE, 521 5th Ave., NYC, 10017 
RECORDS -TAPES! Discounts to 73 %; all 
labels; no purchase obligations; newsletter; 
discount dividend certificates; 100% guaran- 
tees. Free details. DISCOUNT MUSIC CLUB, 
650 Main St., Dept. 4 -26, New Rochelle, NY 
10801 
FREE catalog. IC's, Semi's. CORONET ELEC- 
TRONICS, 649A Notre Dame W., Montreal, 
Que. Canada, H3C -1H8. US Inquiries. 

CASSETTES /LABELS 
Plain white cassette labels. Noreleo cassette cleaners, 
famous brand cassettes. Send for open reel and cassette 
discount catalog. 1.9 10.99 100 1000 10M 
Cassette Labels .02 .015 .01 .005 
Noreleo Cassette Cleaner .65 .60 .55 .50 .45 
10" Fiberglass used W' Hole .50 .50 .40 .35 .30 
Plus Postage by Weight and Zone. Minimum Order $5.00 

OPEN REEL STEREO TAPE BUYERS! 
We've Got the "Spirit" The Prices And The Address To Prove It 

Saxitone's Bicentennial Tape Shoppe 
1776 Columbia Rd., N.W., Wash. D.C. 20009 

1 

1111Mt eau MO 0". aft ami / tag we 
ELECTRONIC, 

PARTS AND 
ACCESSORIES 

Reg. Sale E 

TA -854 40 Min. 8 Track Tape_ 1.29 .89c 
I TA -855 80 Min. 8 Track Tape_ 1.59 1.09 

TA -879 3 Pak C -60 Cassette _1.49 .99c 
PL -233 Pkg. 5 Red LED 1 19 .69c 
XM -501 Pkg. 40 Terminal Lugs _1.30 .59c ig 

I XM -367 Mechanical 4 Digit 
Counter 1 49 .69c I 

11.1 TT -092 2500 Ohm Output 

111 

Transformer 1.09 .69c 1 
I SW -581 117 VAC Solenoid _l 49 .79c f 

TR -446 Pkg. 25 Asstd. SCR_ 2 69 .99c 1 
XM -343 7 Segment .6" LED 

Display 5 00 1.99 II 
Sendto: Olson Electronics,Dept L -1260 S. Forge St.. 

la Akron Ohio 44327. Allow for Postage, C.O.D. 
20% Deposit. Ohio Residents Add 4% Sales Tax. I 

` PalAsk for our Catalog when you Order ,DttaRt/rstr 
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NEW CLOCK KITS! 
MODEL 0C1032 

JUMBO DIGITS 
ALARM CLOCK 

1.2" Bright Yellow 
Color Readouts 

Features: 12/24 Hour Display, 24 Hour 
Alarm Set, 10 Min Snooze 
Switch, AM /PM Indicator 

Kit Includes:Woodlike Color Plastic Case, 4 
Digit 1.2" Neon Display with AM /PM. TMS 
3834 Alarm Chip, 2 pcs. double sided PC 
Boards, 16 transistors, all other components, 
Transformer and speaker 

SPECIAL $35.90 

THE MOST POPULAR 

MM531L1 KIT 

WITH A NEW CASE!! 
Features: 12/24 Hour Display 

50/60 HZ Input 6 Digits Readout 
Kit Includes: Grey Color Plastic Case 
MM5314 Clock Chip PC Boards and Trans- 
former, 6 Green Color 0.4" Tube Readouts, 
All other transistor Drivers and other Com- 
ponents. Special Only $19.95 eo. 

AAAAAAAAAA 

ROCKWELL A4001 I.C. 
ELECTRONIC SLIDE RULE 

SCIENTIFIC CALCULATOR KIT!! 
Kit Includes: 

MODEL OC1030 
4 DIGIT 

ALARM CLOCK KIT 
0.5" Green Color 

Readouts 
Features: 12/24 Hour Displays, 24 Hour 
Alarm Set, 10 Min Snooze Switch, AM /PM 
Display. 
Kit Includes: Orange Color Plastic Case, 0.5" 
L08132 Green Color Readouts PC boards 
with transformer, all electronic parts with 
speaker. Only $28.50 

MODEL TMS 
6 DIGIT ALARM 

CLOCK KIT 

Special Only 523.50 ea. 

Kit includes all electronic parts and case 
but no speaker 

MODEL 
CT7001 

WITH ALARM 
MONTH and DATE 

CLOCK KIT 
use 0.5" LED Displays 

without case Only $28.50 ea. 
CT Case $7.50 Additional 

* * NEW ITEMS * * 

National MM5330 4% digits DV M chip 
$12.50 ea. 

TI TMS2501 Static USASCII 64 x 5 x 7 
character generator $8.50 ea. 

Motorola MC 1733 Video Amp. I.C. $1.20 ea. 
Monsanto MAN5491 Bipolar Led 

Orange or Green .50 ea. 

LM 566 Voltage Controlled Oscillator 
$1.60 ea. 

Rockwell A4001 IC 
HP 9 Digit LED Readouts 
Complete Keyboard with Case 
PC Board with all Electronic Parts 
Instructions and Batteries 

SPECIFICATION 
9digit HP Red Led Displays 
8 digits capacity for data entry or results 
11018 ^.1081 
Full floating point 
Dome keyboard for excellent response 
and preventing double entry input 

BASIC FUNCTION 
Algebraic mode operation 
Constant operations 
Repeat Operations 
Chain operations 
Change sign operation 
Display and V- register exchangeable 
One accumulating memory 
Display and memory exchangeable 

Dimension: 32.5ntm(H) x77mmIW1 145mm ILI 
1 9/32 in (HI x 3 1/32 in (W) x 5 23/32 in IL) 

SPECIAL FUNCTION 
Trigonometric functions (sin. cos, tan) 
Inverse trigonometric functions Isin 1 

cos-1, tan -1) 
Radian or degree selectable 
11 constant 
Logarithms (ln, log) 
Anti -logarithms (ex) 
Power functions lyx) 
Recriprocal (1 /x) 
Square root 1%5 1 

Display recall 

AC adapter for the unit 
$4.50 ea. 

*postage $1.50 per unit. 

LINEAR I.C. 
LM 309K 5V lA Regulator 1.00 
LM 340T Pos. 1A V. Regulator 1.00 

(5V. 6V. 12V. 15V.) 
LM 380 2W Audio Amp 
LM 381 Lo Noise Pre Amp 
LM 555 Timer Mini Dip 
LM 556 Dual 555 Timer 
LM 565 Phase Locked Loop 
LM 567 Tone Decoder 
UA 709 Operational Amp 
UA 741 Comp Op Amp 
LM 747 Dual 741 Op Amp 
LM 1458 Dual Comp Op Amp .55 
LM 3900 Quad Op Amp .50 
DM 8864 9 Digit Led Driver 1.40 
75492 HEX MOS to Led Digit Drivers .60 
75491 Quad Seg. Drivers .60 

.80 
1.00 

.55 
.85 

1.50 
1.50 

.20 

.25 

.55 

COMPUTER KEYBOARDS 

Standard Teletype Keyboards with gold 
plated contact switches. All switches are in- 
dependent and allow you to connect into any 
form of output. Only $22.50 
MODEL B (RCA) only $35.50 
Full ASCII Decoded output with electronic 
parts and specially designed Die -Cast case 

7 SEGMENT LED 
MONSANTO 

0.4" Common Anode 
Green or Yellow Color 

only $1.80 ea. .. SPECIAL 10 for $15.00 

DL 707 0.3" Common Anode Red $1.30 ea. 
DL 727 0.5" Common Anode Double Digits 

$2.80 ea. 
DL 747 0.6" Common Anode Red $2.50 ea. 
HP 0.3" Common Cathode Red $1.20 ea. 

(BUY 10 for $10.001 
Fairchild FND 70 0.25" Common Cathode 

.60 ea. 
Fairchild FND 503 0.5" Common Cathode 

1.60 ea. 

POWER HYBRID CIRCUITS 
By RCA (HC250O) 

High power output: up to 100IN (rms) 
High output current: 7 A (peak) 
Stability with resistive or reactive loads 

Single or split power supply 
(30 to 75V, single, +15 to +37.5, split) 

Only $8.75 Eta. 

PLASMA GAS DISCHARGE 
JUMBO 1.2 READOUTS DISPLAYS 

Bright Orange Color tor 
Clocks, Supply Voltage 

170V D.C. 

4V.t 

Transformer for the above readouts $1.00 ea. 

ONL Y $11.90 each. 

WIRE WRAP I.C. SOCKETS 
by ITT CANNON 

14 pins or 16 pins, Gold plated 3 Level size 
SPECIAL - 10 for $4.00 

TRANSFORMERS 
12V AC 300 MA output Wall 
Type Adapter (designed for 
clock with limited space) $2.50ea 

12V- 0 -12V- or 24V 1 Amp out- 
put $2.25ea 

0- 0.8V -12V 300 MA output (for 
our fluorescent tubes) $2.50ea 

18V 1 amp output $2.50ea 

0- 3V -12V -24V 500MA output 
(for CT 7001 Drive LD 8132 Readouts) 

2.50 ea 
0- 15V -160V 150MA output 
(for Gas discharge Readouts) 1.00 ea 

ó 
10 

n 

pl 
0 

TOUCH TONE 
KEYBOARD 

no electronic parts 
10 key switches only 

LIMITED QUANTITY 
Only 5 l.50ea. 

MINIMUM ORDER $10.00. California residents add 6% sales and 1.00 to cover postage and handling. 
Out -of -state and overseas countries add $2.00. 

SEND CHECK OR MONEY ORDER TO: 

FORMULA INTERNATIONAL INC. 
12603 CRENSHAW BOULEVARD HAWTHORNE, CALIFORNIA 90250 

For more information please call (2131 679 -5162 
STORE HOURS 10-7 Monday - Saturday 

Circle 89 on reader service card 99 

www.americanradiohistory.com

www.americanradiohistory.com


PLANS & KITS 

TV- GAMES, construction plans: Pong series 
-5 game set $5.00, big 12 game set $12.00. 
Jaws -2 and Space Race -both games for 
$8.00. Pinball 1 & 2 -both for $8.00. Full 
descriptions and specs -$1.00. ADVANCED 
ELECTRONICS, P.O. Box 1128, Cupertino, 
CA 95014 

AMAZING ELECTRONIC PROJECTS and PRODUCTS: 

Lasers Super Powered, Burning, Cutting, Rifle, Pis- 
tol, Pocket. See in Dark -Shotgun Directional 
Mike- Unscramblers -Giant Tesla - Stunwand - 
TV Disrupter- Energy Producing, Surveillance, De- 
tection, Electrifying, Ultrasonic, CB, Auto and 
Mech. Devices, Hundreds More -All New Plus 
INFO UNLTD PARTS SERVICE. Catalog $1. Informa- 
tion Unlimited, Box 626, Lord Jeffery Court, Am- 
herst, N.H. 03031. 

TV Ping Pong game. Plays through your set's 
antenna terminals: Plans $3.25. ARS SYS- 
TEMS, Box 1922, Sunnyvale, CA 94088 

MUSIC SYNTHESISE ANALOG PROCESSING 
BUILD: Ultra wide range universal V C O 

WRITE Voltage controlled filters & amplifiers 
NOW Joystick controlled filters & faders 

Free Information... lend self addressed, stamped envelope to 

C F R ASSOCIATES 
P 0 130v 1 Newton, N 03858 

"the oldest name In synthesis for the experimenter" 

C /MOS probe converts your voltmeter into 
FET input millivoltmeter. Free catalog. DAGE 
SCIENTIFIC INSTRUMENTS, Box 1054R, 
Livermore, CA 94550 

sie Send for your 
information 
packet today- 
which also includes circuit 
functions, component line-up, 
and accessories. Information 
Packet $1.00 (refundable 
with order/. 

visuleX P. 0. Box 4204R Mountain View. CA 94040 

QUALITY ELECTRONIC COMPONENTS 

' / 1r'ß 
i. 

" NEW DISCOUNT SCHEDULE 
r ? L U SAVES YOU EVEN MORE! 

AMD 

8080A $39.95 
1024 Bit 

2102 
Random 99 wry 

MICROPROCESSOR 500 ns Typical, 1000 ns Max 
0-70°C 480 ns Clock Period Access Time 

INTEGRATED CIRCUITS - TTL, CMOS, LINEAR & MOS 

7400 
7401 
7402 
7403 
7401 
7405 
7406 
7407 
7408 
7409 
7410 
7411 
7412 
7413 
7414 
7416 
7417 
7120 
7421 
7423 
7425 
7426 
7427 
7428 
7430 
7132 
7433 
7437 
7438 
7140 
7441 
7442 
7443 
7444 

21 

.21 

.21 

.21 

.21 

.21 

.25 

.25 

.21 

.21 

.21 

.21 

.21 

.25 

.89 

.25 

.25 

.21 

.25 

.35 

.35 

.25 

.33 

.20 

.25 

.30 

.25 

.25 

.21 

.88 

.53 

.63 

.63 
744 5 .70 
7446 .70 
7447 .70 
7448 .70 
7450 .21 
7453 .21 
7454 .21 
7460 .21 
7470 .30 
7472 .30 

7473 30 
7474 30 
7475 49 
7476 32 
7480 70 
7482 70 
7483 70 
7485 89 
7486 .28 
7489 2 19 
7490 44 
7491 
7492 
7493 44 
7494 70 
7495 70 
7496 70 
74100 1 28 
74107 30 
74109 33 
74121 35 
74122 44 

70 
44 

74123 61 

74125 40 
71126 40 
74132 70 
74141 88 
74145 70 
74147 1 63 
74148 1 30 
74150 1 16 
74151 70 
74153 65 
74154 103 
74155 70 
74156 70 
74157 70 
74160 88 
74161 88 
74162 88 
74163 88 
74161 96 
74166 1 26 
74170 2 64 
74173 i 42 

74174 .98 
74175 .93 
74176 .79 
74177 .79 
74180 .70 
74181 2.15 
74182 .79 
74184 219 
74185 2.19 
74188 3.50 
74189 3.50 
74190 1.23 
74191 1.23 
74192 .88 
74193 .88 
74194 .88 
74195 .88 
74196 .88 
74197 .88 
74198 1.49 
74199 1.49 
74251 1.09 
74279 .58 
74365 .67 
74366 .67 
74367 .67 
74368 .67 
75150 1.31 
75450 .88 
75451 .61 
75452 .61 
75453 .61 
75454 .61 
75491 .81 

75492 .84 
75493 1.09 
75494 1.19 
8093 .40 
8091 .40 
8095 .67 
8096 .67 
8097 .67 
8)98 .67 
82525 2.19 
4000 .23 

4001 .23 
4002 .23 
4006 1.23 
4007 .23 
4000 .79 
4009 .44 
4010 .44 
4011 .23 
4012 .23 
4013 .40 
4014 .96 
4015 .96 
4016 .40 
4017 1.05 
4018 1.05 
4019 .23 
4020 1.14 
4021 1.14 
4022 .96 
4023 .23 
4024 .84 
4025 .23 
4026 1.68 
4027 .40 
4028 .89 
4029 1.14 
4030 .23 
4033 1.51 
4004 3.50 
4035 1.14 
4040 1.11 
4011 .79 

4042 .79 
4043 .70 

4044 .70 

4046 1.86 
4049 .40 
4050 .40 
4051 1.26 
4052 1.26 
4053 .72 
4060 1.58 
4066 .79 
4071 .23 
4072 .23 

4073 
4075 
4001 
4082 
4502 
4510 
4511 
4514 
4515 
4516 
4518 
4520 
4527 
4528 

1M309K 
LM32/N 
IM3401-5 1.25 
LM340T8 1.25 
IM3405A 1.25 
UA340T-12 1.25 
IA13400-15 1.25 
13407-18 1.25 
LM340T-24 1.25 
L939000 .88 
0E5367 3.24 
0E5401 2.04 
NE555V .48 
NE556A .88 
0E560B 183 
NE561B 3.83 
NE5628 3.83 
M565A 1.25 
NE566V 1.28 
NE567V 1.36 
uA709CV .44 
uA710CA .44 
uA711CA .53 
uA723CA .60 
uA741CV .14 
uA717CA .70 
uA748CV .49 
MC145ev .53 
2102 2.65 
8080A 49.95 

23 
23 
23 
23 

.79 
1.14 
1.05 
2.80 
2.80 
1.23 
1.14 
1.14 
1.68 
.88 

1.13 
1.80 
1.28 

AP SUPER STRIP II- Universal Breadboarding1 
Element with 040 Selderla . 
Plug.in Tie -Pointe 

$17.00 

IC TEST CLIPS t AII 
14 pin TC -14 54.50 

Ji 
101." 16 pin TC -16 54.75 

24 pin TC -24 513.85 TC -16 TC -24 

obsoletes 
ordinary 
breadboards 

All 
soldrlem 

plug -In 
tie- points 

models 
fo, fast 

building and 
testing of 

circuits 

M Phate 
AQ ]01N 

On all models .. 
simply plug in your 

components and inter- 
connect with 22 -go. solid 

wire. All models accept all 
DIP's, TO-5's and diuretes 

with leads up to .032" diameter. 
Multiple buses can easily be linked for power and grand distribution, reset and 

clock lines, shift command, etc. Bases: gold-coedited oluminum. Termiols: non- 

corrosive nickel- silver. Four rubber feet included. 
Aa 

as 

THE DIP Ne. Ne. Reed Size Mo 
Model Ne. Paints Capacity ruser Pests (Incise.) 4.41 

2065 (kit/ 778 8116', 2 2 49/16.5-9116 ale..5 
708 Imam .l 871 8116's 8 1 49l166-9/16 EWES 
201-I (kit) 1032 12 (ll's 7 2 49/16.7 14.41 
211 lassie./ 1224 12 (IC s 8 2 4-9l16.1 2405 
118 (tusem.i 1760 18 IN' s 10 1 6-1/10.1/0 46.95 
217 (non) 2711 V 114', 2e I 80-114 f..5 
236(asem_1 3,0 36 114 b 4 161 140-111 79.95 

BISHOP GRAPHICS Prinead eicool Drafting 
Aids or. now available from DIg145.y 

CMOS DATABOOK S1.50 
Specifications and pin-outs for 80 different 4000 series ports 

MONSANTO 

MAN 64 AL 
0.4 INCH RID 7.5EGMENT DISPLAY 

60c 

1702 AQ 
IN ERASESBLE PROM 

WITH QUARTZ WINDOW 

:13.50 

REED RELAYS 
1.5 Amp SPST N.O. 

Contacts 

1.8v Coil $1.70 5125/C 
6.0v Coil 51.70 1125/C 
12v Coil $1.70 $125/C 
24v Coil 51.70 5125/C 

1/4 WATT 5% CARBON 
FILM RESISTORS 
Sc each in multiples of 5 per value 

$1.7o /lOO of some .1.0. 10 ohm to 1.0 may 

SILICON TRANSISTORS 
MP5918, 6893930, MP52222A, MP52369A, MP52712, MP52907A, MP53392, MP53393, 
MP53394, MP53395, MP53563, MP53565, 68933638, MPS3638A, 68933640, MP63641, 
MP53643, MP53645, 68933646, 2143904, 203906, 204124, 204126, 204401, 224403, 
2N4410, P24888, 205087. 205009. PN5129, P25133. P25134. 705137, 72138, 
PN5139, 225210, P25964 .16. 51.55/10, 513.60/100 of same part m. 

6877102 .36 530.60/C 225457 .48141.00/C MPSA13 .28 524.00/C 223055 .99185.00/C 

ELECTROLYTIC CAPACITORS 
- Radial Lead - 

11d /50v .08 .65/10 
2.20/50v .08 .65/10 
3.3uf/50v .08 .65/10 
4.7uf /25v A8 .65/10 
4.70/50v .08 .70/10 
1008/25, .08 .65/10 
1054 /50v .10 .75/10 

2254 /25v .09 .70/10 
2254 /50v .12 1.00/10 
100uf/6.3v .09 .75/10 
100uí /16v .11 .85/10 
100uf/25v .13 1.10 /10 

- Axial Lead - - Aldol Lead - 
luf /50r .11 .90/10 47uf/25v .17 1.30/10 
221á/50v .12 .90/10 1001á/16v .17 1.30/10 
3.31/f/35v .12 .95/10 1000/25v .20 1.55/10 
.3d /50v .12 1.00/10 100uf /SOv .29 2.30/10 
.7uí /25e .11 .90/10 220uf/16v .20 1.55/10 
754/35, .12 .95/10 2200/2.5v .29 2.35/10 
Our /16v .11 .90/10 33054/16, .29 2.35/10 
Ouf/25v .12 1.00 /10 33054/25, .32 235/10 
Ouf /50v .11 1.15.10 470uí /16v .32 2.55/10 

221á/16y .12 1.00/10 4700/25v .37 3.00/10 
22uf/25v .13 1.05/10 1000uf /I6v .39 3.15/10 
3354/16, .12 1.00.10 1000u4/25v .56 4.50/10 
330/75v .14 1.15/10 22000/1 6v .62 4.95/10 
47uf/16v .14 1.15/10 

I.C. SOCKETS 
8 Pin Solder Tab .17 
14 Pin Solder Tab .20 
16 Pin Solder Tab .22 
18 Pin Solder Tab .29 
24 Pin Solder Tab .38 
28 Pin Solder Tab 
40 Pin Solder Tab 
8 Pin Wire-wrop 
14 Pin Wire -Wrap 
16 Pin Wire -Wrap 
18 Pin Wire -Wrap 
24 Pin Wire-Wrap 
28 Pin Wire -Wrap 
40 Pin Wire-Wrap 

.45 

.63 

.26 
30 
60 
86 

1.23 
1.00 

RESISTOR ASSORTMENTS 
w. dl la% `., W. V.I. ben 2.2 W 22 .1025 see S12.00 

5 s.. el H% 'n W. Vol. Ram Ia N 5.4 eel 1250 pol S12.00 

DISC CAPS 
1000/500v .04 .36/10 
220pf /500, .04 .36/10 
4700/500v .01 .36/10 
1 /500v .04 .37/10 
22000/500v .01 .37/10 

/500, 01 .32/10 

.O1 d /500,.06 30/10 

.O1Wd /50v .03 .24/10 

.0711ád/25,.03 .28/10 

.047sfd/25v .05 .42/10 
lufd/25v .08 .62/10 

1/2 WATT ZENER DIODES 
125226B 3.3v .15 111 /C 1252360 7.5v .10 111 /C 
1252278 3.6v .15 111 /C I N52370 8.2v .15 511/C 
1052280 3.9v .15 111 /C 1252388 8.7v .15 011 /C 
f 6522904.3v .15511/C I N52398 9.1v .15 $11 /C 
1N52306 4.7v .15 $11 /C 1052408 10v .15 111 /C 
1052310 5.1v .15 511/C 1052418 11v .15 $11 /C 
1052320 5.6v .15 $11 /C 1052428 12v .15 011 /C 
1N52338 6.098 .15 $11 /C 1052438 13v .15 $11 /C 
1 5452340 6.2v .15 511 /C 1252448 I 4 v .15 S11 /C 
125235V 6.8v .15 $11 /C 1052450 15e .15 511/C 

HARDWARE 
2 -56 '4 Screw .99/C 7.20/M 
2 -56 Y, Screw .99/C 7.65/M 
440 ''4 Screw .55/C 3.60/M 
440 V, Screw .60 /C 4.00 /M 
6-32 '/, Screw .65 /C 4.40 /M 
6-32 Y Screw .75 /C 4.85/M 
8-32 3/8 Screw .90 /C 5.85/M 
2 -56 Hex Nut .55/C 3.60/M 
440 Hext Not .55/C 3.75/M 
6-32 Hex Nut .60 /C 4.00 /M 
8.32 Hex Nut .60 /C 1.15 /M 
No. 2 Lorkwasher .05 /C 5.75/M 
No. 4 lockwasher .45/C 3.00 /M 
No. 6 Lnckwasher .45/C 3.00 /M 
No. 8 lockwusher .45/C 3.00/9 

SILICON DIODES 
1X4148 .10/10 3.50 /C 1240004 .70/10 5.95/C 

f 04001 .64/10 5.50 /C 104005 .82/10 7.05 /C 

124002 .66/10 5.60/C 104006 .90/10 7.75/C 
124003 .68/10 5.80/C 104007 .99/10 8.60/C 

VOLUME DISCOUNT SCHEDULE 
e.re,Ae girds iss 
Tee Disown Tee ee. 
s 0.00s 9 W .... WC 5 100.015499.99 LED 15% 

s 10.003 21.99 1E5, 5% S ,00.065999.11 1E55 20% 

s 25.061 99.991E55 10% 51000 00 6 up 1155 25% 

-Then Add the Standard Chary. wean 

STANDARD SHIPPING /HANDLING 
CHARGE 

If vim .wüw4ise fola .Hn Russel. !metes: 

S 0.06S 1.99 . atl4 5200 1 X1.06$99.99 . dtl 10.25 

S 506224.99 .. odd S1.15 1100.00 a :e . . 
No CkurOe 

s 25.06549.w . add g.,0 
IWn rke,iet 4 Ima-ro to KA 4 rwó. 

DOD ORDERS Arrant° FOR SAME DA 
SHIPMENT - CALL 2111.681!674 

sew le Im rad.s 

o. DIGI-KEY CORPORATIO N 
P.O. Box 677 Thief River Falls, MN 56701 

Circle 90 on reader service card 

RADIO & TV tubes 360 each. One year guar- 
anteed. Plus many unusual electronic bar- 
gains. Free catalog. CORNELL, 4217 -E Uni- 
versity, San Diego, CA 92105 

BUILD YOUR OWN TV CAMERA! -Ideal for home & business - 
TIE 

TO NURSERIES,ENTRA CES. 
DRIVEWAYS... BUSINESS and INDUSTRIAL 
SURVEILLANCE .. ITV _AMATEUR TV PLUS 
HUNDREDS OF OTHER APPLICATIONS. 
MODEL XT -IA, SERIES D - KIT FORM 5105: 
ASSEMBLED 5215 SOLIO -STATE WORKS ON 
ANY TV SET, OPTIONAL SOUND KIT 575.95. 

PHONE or WRITE for catalog Dial 402.981 -3111 

BOX 453-RE ATV Research DAKOTA CITY, NE. 68731 

FREE plans for building electronic thermom- 
eter with control. Send SASE. DACE SCIEN- 
TIFIC INSTRUMENTS, Box 1054, Livermore, 
CA 94550 

BUILD that electronic organ you always 
wanted at a price you can afford. Third edi- 
tion of "Organ Builder's Guide," pictured 
product kit line, circuits, block diagrams, de- 
sign rationale using IC divider and indepen- 
dent generators with diode keying. $3.00 
Postpaid. Also, free brochure on keyboards. 
DEVTRONIX ORGAN PRODUCTS, Dept. B, 
5872 Amapola Drive, San Jose, CA 95129 

ALTAIR 8800 OWNERS 
Is your Altair: Slow to start -up 

Writing all D's or 1's into 
memory 

Having troubles running BASIC 
Our 'CPU Clock Fix -kit' may solve your prob- 
lems. Good clock pulses are a must. Send for 
your kit today! 
Only $15 postpaid. Brochure available. 

PARASITIC ENGINEERING 
P.O. Box 6314, Albany, Ca. 94706 

WANTED 

QUICK cash . . . for electronic equipment, 
components, unused tubes. Send list now! 
BARRY, 512 Broadway, New York, NY 10012, 
212 Walker 5 -7000 

VIATRON terminal. Unused, 
consists of keyboard, micro -proc- 
essor, control panel, video dis- 
play, 2 built -in tape decks, power 
supply. Operates on 115v AC 60 
cycle. Unused but in storage for 4 

years. Due to storage, may require 
some work. Sold "as is" FOB 
Lynn, Mass. Ship wgt. 160 lbs. 
Has memory, automatic input/ 
output under program control, 
tape search, key verification, tape 
validation, etc. 

Send for informative data bro- 
chure. Limited quantity. $425.00 
FOB Lynn, Mass. 

JOHN MESHNA JR. 
P.O. BOX 62 

E. LYNN, MASS. 01904 
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5% OFF ON ORDERS OVER $50.00 
10% OFF ON ORDERS OVER $100.00 
15% OFF ON ORDERS OVER $250.00 

TTL 
7451 .17 74154 

7400 $ .14 7453 .17 74155 
7401 .16 7454 .17 74156 
7402 .15 7460 .17 74157 
7403 .16 7464 .35 74158 
7404 .19 7465 .35 74160 
7405 .19 7470 .30 74161 
7406 .35 7472 .30 74162 
7407 .35 7473 .35 74163 
7408 .18 7474 .35 74164 
7409 .19 7475 .57 74165 
7410 .16 7476 .39 74166 
7411 .25 7483 .79 74170 
7413 .55 7485 1.10 74173 
7416 .35 7486 .40 74174 
7417 .35 7489 2.48 74175 
7420 .16 7490 .59 74176 
7422 .26 7491 .97 74177 
7423 .29 7492 .71 74180 
7425 .27 7493 .60 74181 
7426 .26 7494 .94 74182 
7427 .29 7495 .79 74184 
7430 .20 7496 .79 74185 
7432 .23 74100 1.30 74187 
7437 .35 74105 .44 74190 
7438 .35 74107 .40 74191 
7440 .17 74121 .42 74192 
7441 .98 74122 .45 74193 
7442 .77 74123 .85 74194 
7443 .87 74125 .54 74195 
7444 .87 74126 .63 74196 
7445 .89 74141 1.04 74197 
7446 .93 74145 1.04 74198 
7447 .89 74150 .97 74199 
7448 1.04 74151 .79 74200 
7450 .17 74153 .99 

LOW POWER TTL 
74100 S .25 74151 5 .29 75190 
74102 .25 74155 .33 74191 

74103 .25 74171 .25 74193 
74104 .25 74172 .39 74195 
74106 .25 74173 .49 74198 
74/10 .25 74174 .49 741164 
74120 .33 74L78 .79 741165 
74130 .33 74185 1.25 
74142 1.49 74186 .69 

HIGH SPEED TTL 
/4H00 5.25 74H21 5 .25 74H55 
74H01 .25 74H22 .25 74H60 
74H04 .25 74H30 .25 74H61 
74H08 .25 74H40 .25 74H62 
74H10 .25 74H50 .25 74H72 
74H11 .25 74H52 .25 74H74 
74H20 .25 74H53 .25 74H76 

8000 SERIES 
8091 $ .53 8214 51.49 8811 
8092 .53 8220 1.49 8812 
8095 1.25 8230 2.19 8822 
8121 .80 8520 1.16 8830 
8123 1.43 8551 1.39 8831 
8130 1.97 8552 2.19 8836 
8200 2.33 8554 2.19 8880 
8210 2.79 8810 .69 8263 

8267 

9000 SERIES 
9002 S .35 9309 S .79 9601 
9301 1.03 9312 .79 %02 

CMOS 4016A .56 4050A 
4000A S .26 4017A 1.19 40666 
40014 .25 4020A 1.49 4068A 
4002A .25 4021A 1.39 4069A 
4006A 1.35 4022A 1.10 4071A 
4007A .26 4023A .25 4072A 
4008A 1.79 4024A .89 4073A 
4009A .57 4025A .25 4075A 
4010A .54 4027A .59 4078A 
4011A .29 4028A .98 4081A 
4012A .25 4030A .44 408M 
401M .45 4035A 1.27 452M 
4014A 1.49 4042A 1.47 4585A 
4015A 1.49 4049A .59 

74C00 S .22 74C74 51.04 74C162 
74CO2 .26 74C76 1.34 74C163 
74004 .44 74C107 1.13 740164 
74C08 .68 74C151 2.61 74C173 
74C10 .35 74C154 3.15 74095 
74C20 .35 74C157 1.76 80C95 
74C42 1.61 74C160 2.48 80C97 
74C73 1.04 74C161 2.93 

1.25 
1.07 
1.07 

.99 
1.79 
1.39 
1.25 
1.49 
1.39 
1.59 
1.59 
1.49 
2.30 
1.49 
1.62 
1.39 

.89 

.84 

.90 
2.98 

.79 
2.29 
2.29 
5.95 
1.35 
1.35 
1.25 
1.19 
1.25 

.89 
1.25 

.89 
1.79 
1.79 
5.90 

$1.49 
1.45 

1.69 

1.69 

2.79 

2.79 
2.79 

5 .25 
.25 
.25 
.25 
.39 
.39 
.49 

s .59 
.89 

2.19 

2.19 

2.19 

.25 

1.19 
5.79 

2.59 

S .89 
.79 

.59 

.89 

.44 

.44 

.26 

.35 

.39 

.39 

.39 

.26 

.35 
1.60 
2.10 

52.93 
2.66 
2.66 
2.61 
2.66 
1.35 
1.13 

POCKET CALCULATOR 
s function plus constant - addres- 
sable memory with individual recall - 8 digit display plus overflow - 
bane.' saver - uses standard or 

rechargeable baneries - all neces- 
sary paru in ready to assemble form - instructions included. 

Cale. Kit. Kit only $10.95 
Batteries (alkaline, dip.) 2.00 
Adapter 60Hz 3.95 
Kit, Batteries & Adapter 15.95 

APRIL SPECIALS 

MARKED - NO FACTORY LOGO 
GUARANTEED FUNCTIONAL 
7400 $.10 7420 $.11 7460 $.11 
7402 .10 7437 .20 7474 .25 
7403 .11 7440 .11 7493 .39 
7404 .12 7445 .49 7496 .49 
7406 .20 7450 .11 74195 .59 
7408 .12 7453 .11 
7410 .11 7454 .11 

ALARM CLOCK CHIP 
MM5375AA 4-6 digit, 12 hour, 6011.1 

snooze alarm, brightness control capa- 
bility, alarm lone output 24 pin DIP 
$4.95 

5038 FUNCTION GENERATOR 
Voltage controlled oscillator - sine, 
square, Triangular output. 16 pin DIP 
with data $3.95 
7001 CLOCK CHIP 
4-6 Agit, 12 -24 hr. alarm, limer and date 
circuits - with data $6.95 

6 DIGIT LED CLOCK KIT 
INCLUDES: 
MM314 clock circuit 
6 FND70 LED displays (.250" red 7 

segment) 
All necessary transistors, resistors & 

capacitors 
1 double sided PC board accommodates 

LED's & clock circuitry 
Schematic & instnrclions 
Does not include 12V -300 ma 

transformer, switches & case s11.95 

CLOCK CHIPS WITH LED's 

C77001 4-6 digit, 12 -24 how clock 
with alarm, timer & date circuits 
plus 4 MAN 66 .6" LED display 
above items plus 2 MAN 1 for date 

$14.95 
$17.95 

MM5314 dock chip 12 -24 hour 4-6 digits 
01m choke of 6 MANS green 7 SEG LED .27" 

6 MAN 7 red 7 SEG LED .27" 
6 MAN 8 yellow 7 SEG LED .27" 

$ 9.95 

UNIVERSAL BREADBOARD 
Silver plated , opper , v, oit board 
1- 1/16" . 5- 1/16 ". 2 rows of 27 

holes for DIP IC's space for 
Transistors. resistors 6 capacitors. 
Versatile and simple for bread- 
boarding lCcircuitry 51.50... 

ío p,,. 1.00 ... 

UV ERASABLE PROM 
1702A - 2048 bit static PROM 256.8 
elect programmable & erasable TTL/DTL 
comp. $14.95 

TTL 
74132 $ .89 

74H101 .58 

74H102 .58 

74H103 .63 

74H106 .63 
74H108 .63 

SCHOTTKY 
74500 S .38 
74502 .45 

74503 .38 
74504 .45 
74508 .52 
74510 .38 
74820 .38 
74522 .38 
74532 .52 
74574 .38 

LOW POWER 
SCHOTTKY 

741500 
741502 
741.504 
741508 
741.510 
741320 
741.532 
741540 
741.574 

741.590 
741593 
741.595 

7415107 
7415164 
7415193 

LI 
546 AM radio receiver 

subst. DIP 
733 Difl. video AMPL 

TO-5 
5556/ 
MC1456 Int. compensated 

Op Amp mDIP 
7525 Dual core mem. sense 

AMPL DIP 
CA3046 Transistor array 

14 pin DIP 

MV10B 
MV50 
MV5020 

MM 
MANI 
MAN2 
MAN4 
MANS 
MAN6 
MAN7 
MANS 

MANO 
MAN66 
MCT2 

f .36 
.36 
.36 
.38 
.36 
.36 
.38 
.45 

.59 
1.30 
1.30 
2.09 

.59 
2.20 
2.50 

s .75 

METAL FILM RESISTORS 
.1% '/a WATT 

QTY PRICE PRICE PRICE 
EACH MINIMUM 10 MINIMUM 100 

0 - 10 8.20 

PER VALUE PER VALUE 

10 - 100 .20 5.15 
100 - 1000 .10 5.09 

1000 - 10 .O8 

RESISTANCE (OHMS) 
22.6 71.5 182 887 11.8K 40.2K 
23.7 78.7 187 1.15K 13.0K 45.3K 
25.5 84.5 191 1.5 K 15.0K 48.7K 
30.9 105 205 2.49K 18.28 54.9K 
34.8 110 232 3.57K 19.18 60.4K 
40.2 115 243 4.75K 19.610 64.96 
45.3 137 499 5.4911 22.6K 69.8K 
51.1 147 604 6.046 24.9K 84.5K 
61.9 158 715 7.15K 28.0K 
64.9 178 806 8.256 37.4K 

MISC. DEVICES 
2513 64 s 8 . 5 character 

.89 generator $11.00 
2602 1024 -bit static RAM, 

N- channel 
1.59 DTL/TTL compatible 3.95 

F93410 256 bit RAM 2.19 
.98 M1/5020 tumbo green .22 

5C209 -R .125" red LED .15 

89 1100 Red LED .15 
1101 Red LED .15 

Red TO 18 
Acial leads 
Jumbo Ms. Red 
(Red Dome) 
lambo Vis. Red 
(Clear Dome) 
Infra red dill. dome 
Red 7 sog..270" 
Red alpha num .32" 
Red 7 seg..190" 
Green 7 sog..270" 
.6" high solid seg. 
Red 7 sog..270" 
Red 7 sog..127" 
straight pins 
Yellow 7 sog..270" 
.6" high spaced seg. 
Oplo -iso transistor 

S .22 
.18 

MEMORIES 

1101 256 bit RAM M05 
.22 1103 1024 bit RAM MOS 

1702A 2048 bit slats PROM 
.22 of eras. 
.54 2102 -2 1024 bit stalk RAM 

2.19 5203 2048 bit UV eras PROM 
4.39 5260 1024 bit RAM 
1.95 5261 1024 bit RAM 
3.45 5262 2048 bit RAM 
4.25 7489 64 bit ROM TTL 
1.19 82523 Programmable ROM 

74200 256 bit RAM tri -state 
.29 

3.45 
3.75 
.61 

f 1.50 
3.95 

17.95 
4.25 

17.95 
2.49 
2.69 
5.95 
2.48 
3.69 
5.90 

MULTIPLE DISPLAYS 
N5N33 3 digit .12" red led 12 pin 

fits IC ski. 
HP45082 5 digit .11 led magn. lens 

7405 tom. calh 
HP50112 4 digit .11 LED magn. 

7414 lens comm. calh. 
FNA37 9 digit 7 seg led RH 

dec dr. magn. lens 
SP- 425-09 9 digit .25" neon direct 

interlace with MOS /LS1, 
180 VDC, 7 sag. 

51.79 

3.49 

3.25 

4.95 

1.79 

SHIFT REGISTERS 

MM5013 1024 bit accum. dynamic 
mD1P 

MM5016 500 /512 bit dynamic mDIP 
515 -4025 QUAD 25 bit 

DTL 

$1.75 
1.59 
1.29 

930 8 .15 
932 .15 

15 

937 

944 
946 

.15 949 

.15 962 

.15 963 

CALCULATOR & 
CLOCK CHIPS 
5001 12 DIG 4 fund fix der $2.49 
5002 Same as 5001 etc 

buy power 
5005 12 DIG 4 fuel w /mem 
MM5725 8 DIG 4 fund chain & dec 
MM5736 18 pin 6 DIG 4 font 
MM5738 8 DIG 5 furicl K & ntem 
MM5739 9 DIG 4 fund (bury sur) 
MM5311 28 pin BCD 6 dig min 
MM5312 24 pin 1 pps BCD 

4 dig mul 
MM5313 28 pin 1 pps BCD 

6 dig mot 
MM5314 24 pin 6 dig mux 
MM5316 40 pin alarm 4 dig 

2.79 
2.99 
1.98 
4.45 
5.35 
5.35 
4.45 

3.95 

4.45 
4.45 
5.39 

Data sheets on request. With order add 
5.30 for items less than $1.00 ea. 

LINEAR CIRCUITS 

300 Pos V Reg (super 723) TO-5 S .71 
301 Hi Pert Op Amp mDIP TO-5 .29 
302 Voll follower TO-5 .53 
304 Neg V Reg TO-5 .80 
305 Pos V Reg TO-5 .71 
307 Op AMP (super 741) mD1P TO-5 .26 
308 Who Pwr Op Amp mDIP TO-5 .89 
309K 5V lA regulator TO-3 1.35 
310 V Follower Op Amp mDIP 1.07 
311 Hi pert V Comp mDIP TO-5 .95 
319 Hi Speed Dual Comp DIP 1.13 
3201 Neg Reg 5, 12, 15, TO-3 $1.39 
32040 Neg Reg 5.2, 12 10-3 1.39 

322 Precision Timer DIP 1.70 
324 Quad Op Amp DIP 1.52 
339 Quad Comparator DIP 1.58 
340K Pos V reg (5V, 6V, 8V, 12V, 

15V, 18V, 24V) TO-3 1.69 
340T Pos V reg (5V, 6V. 8V, 12V, 

15V, 18V, 24V) 10-220 1.49 
372 AF -IF Strip detector DIP 2.93 
376 Pos V Reg mDIP 2.42 

380 2sv Audio Amp DIP 1.13 
380-8 .6w Audio Amp mDIP 1.52 
381 Lo Noise Dual preamp DIP 1.52 
382 Lo Noise Dual preamp DIP .71 

550 Piet V Reg DIP .89 
555 Timer mDIP .89 
556A Dual 555 Timer DIP 1.49 
560 Phase Locked Loop DIP 3.95 
562 Phase Locked Loop DIP 195 
565 Phase Locked Loop DIP TO -5 2.38 
566 Function Gen mDIP TO-5 2.25 
567 Tone Decoder mDIP 2.66 
709 Operational AMP TO -5 or DIP .26 
710 Hi Speed Volt Comp DIP .35 
711 Dual Difference Compar DIP .26 
723 V Reg DIP .62 
739 Dual Hi Pert Op Amp DIP 1.07 
741 Comp Op Amp mDIP 10 -5 .32 
747 741 Dual Op Amp DIP or TO-5 .71 
748 Freq Ad( 741 mDIP .35 
1304 FM Mulps Stereo Oemod DIP 1.07 
1307 FM Mulpx Stereo Demod DIP .74 
1458 Dual Comp Op Amp mDIP .62 
1800 Stereo multiplexer DIP 2.48 
LH2111 Dual IM 211 V Comp DIP 1.70 
3900 Quad Amplifier DIP .35 
7524 Core Mem Sense AMP!. DIP .71 
8038 Voltage contr. osc. DIP 4.25 
8864 9 DIG Led Cath Drvr DIP 2.25 
75150 Dual Line Driver DIP 1.75 
75451 Dual Perepheral Driver mDIP .35 
75452 Dual Peripheral Driver mDIP .35 
75453 (351) Dual Periph Driver mDIP .35 
75491 Quad Seq Driver for LED DIP .71 
75492 Hex Digit driver DIP .80 

Satisfaction guaranteed. Shipment will be made via first class mail in U.S., Canada and 
Mexico within 5 days from receipt of order. Add $.50 to cover shipping and handling 
for orders under $25.00. Minimum order $5.00. California residents add sales tax. 

INTERNATIONAL ELECTRONICS UNLIMITED 
P.O. BOX 1708/ MONTEREY, CA. 93940 USA 15 

.15 0* PHONE (408) 659 -3171 

.15 à 
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- CRYSTALS, - ,- MICROPROCESSOR COMPONENTS JE SERIES KITS 1 
CENTRAL PROCESSOR UNITS 

new 

peesspr feature nsbucl on rycle -and are ikons 

8080 new from the manufacturer. The 8080 is a2rd generator 8080A 
processp. and the 3080A Sa2Tz generation microprocessor 

S39. 95 S24.95 

/ \ f /a 
- 

Direct Replacement `// Direct Replacement 
For Intel C8080 ^' Z!A -A4 _. 

For Intel C8080A 

////77/7/////////,'.. s / 

nut JE700 CLOCK 
9 g ry .Ilea 

l n 2 , 

waved 
It sal lm .. 

ns 

of fi 

high dtigntness'.ancul and Ire MAN 7l 
MM5314 clots chip 

$17.95 

Padx Frequency Case Slyle Price 
MA 1 000 MHz HC3311 54 95 

CV2A 2000 MHz HC33, 
MA 4 000 MHz HC18 U $ 95 
;Y)A 5 000 MHz HC18 U $4 95 
Cv12A IO 000 MHz HCIBU 54 95 

vise 14 On MHz Kiev 54 95 

HC181U Se 95 
"HZ HC1B'N 5495 

J THESE FREQUENCIES ONLY 

- CLOCK CASES 
Nx:eN styled roses complete with red 

bezel for use rn such applications as 

desk clocks. car clocks, alarm clocks, 

Instrument cases ..__ DIMENSIONS W.4 i 4'h H -2' 

$5.95 

CPU'S RAM'S 

80B0BOB 

CPU 519 95 1101 

52495 1103 

25610 
0%1 STATIC 

52 
2.95 

8080A Super 8008 53995 2101 25651 STATIC 695 
2'02 1024x1 STATIC 249 

SR'S 2107 4096X1 DYNAMIC 19 95 

2504 1024 DYNAMIC $9 00 2111 256 %4 STATIC 7 95 
2518 HEX 32 BIT 400 7089 1024X1 MHOS 2245 
2519 HEX 40 BIT 400 7489 16x4 STATIC 2 49 
2524 512 DYNAMIC 2 -95 8.01 256 04 STATIC 7 95 

2525 1024 DYNAMIC 6.00 8111 256X4 STATIC 7 95 

2527 DUAL 256 BIT 395 8599 16x4 STATIC 349 
2529 DUAL 512 BIT 4.00 9,102 1025%1 STATIC 
2532 QUAD 80 BIT 3.95 74200 256X1 STATIC 695 
2533 1024 STATIC 7 95 93410 25610 STATIC 1 no 
3341 FIFO 6.95 5262 2048X1 DYNAMIC 2 95 
noisene 16X4 REG 3.95 

° " "T'S PROMS 

AV -e -1013 20K BAUD $6 95 I7025 2048 FAMOS 15.95 

ROM'$ 5203 2208 FAMOS 14 95 
2513 CHAR. GEN. 11 00 82023 7206 OPEN C. 5.00 
7488 RANDOM BITS 3 50 825123 32X8 TRISTATE 5.00 

JE803 PROBE °'° -., 
- -- - "J -.r-AND rt 

Ili 
P b $9.95 Per Kit 
w hi li result printed circuit board 

64 

KeY 

Keyboard 

$24.95 

Thiskryooardiscomposedof64Mag0e tic Re ed Switches, inone molded unit. It is This 

unencoded will each SPST swath brought out to two pans. 

H00155 emboard Encoder ROM $7.95 

- -- JOYSTICK 
These Joysticks feature four w 

tr 100K potentiometers. that vary ' resistance proportional to the 
0. , angle Of the stick Sturdy metal 

11. construction with plastics 
! components only at the m0va- 

' ' ble joint. Perfect for electronic 

q 4 , games and instrumentation. 

aieV $9 95 eo 

DIGITAL WATCH READOUT 

FOR USE WITH WATCHES. $1.95 
DVMS. COUNTERS. ETC 

2K RAM SPECIAL 
MM5262 Fully decoded 2k41 dynamic RAM All Inputs except clocks are TTL compatible. Pr ovOOes a 635 n s minimum access 
time. and requires a .5..8.5. and -15V power supply. Low power provides non volatile memory us mg battery back up 

$0.99 ea (0.05 cents per bit) 
f 

MOS LSI DEVICES 
CLOCK CHIPS 

MM5309 6 Digit. BCD Outputs. Reset PIN. 5595 
MM5311 6 Digit, BCD Outputs. 12 or 24 Hour 4.95 
MM5312 4 Digit, BCD Outputs. l PPS Output 4.96 

MM5313 B Digit. BCD Outputs. 1PPS Output 4.95 
MM5314 6 Olgn. 12 or 24 Hour, 50 or 60 Hz 4.95 
MM5316 4 Dion. 

Clock 
C. 1PFo O 

Use 

9.95 
MM5318 6h 

Digit. 
ClCol 

Galante, 
Far Use 

12 

A4 

Hour 
9.05 

cnool 6 oipa. Calaneec Alarm, 12 or 24 HOUr 6.95 

CALCULATOR CHIPS 
MM5725 6 Digit. Four Function. Less Decimal $2 95 
MM5738 B Digit, 5 Function. . -, -, % 2.95 

20205739 8 4 Function, Heating decimal 3.95 

mso01 12 digit 4 Function 3.95 9 

075005 12 digit 4 Function will Memory 5 95 

CT5030 12 digit 4 Function ants 705 

MISC. MOS 
MK5OC7 Complete 4Dí91 Counter $00.95 
10110/L0111 314 Digital Volt rneter Chip Set $25.00 
MC7408L7 7 Bit Digital To Analog Cony 9,95 
MM5820 TV Camera Sync Generator 19.95 

20205841 Video Generator For 20205318 18.00 

BUILD YOUR OWN JOLT MICROCOMPUTER IN JUST 3 HOURS 
OR LESS FOR $159.95. 

A COMPLETE MICROCOMPUTER IN A SINGLE CPU KIT INCLUDES: An MOS 
Technology MCS6502 NMOS microprocessor 512 bytes of program RAM, and 64 
bytes of interrupt vector RAM 1K bytes of mask programmed ROM containing 
DEMON, a powerful debug monitor 26 programmable I/O lines Internal RC clock, or 
crystal controlled clock with user supplied crystal Serial I/O ports tor use with a tele- 
printer current loop drive /receiver, or an EIA standard driver /receiver Expandable ad- 
dress and data buses Hardware interrupt Control panel interface lines available on 
card connector Complete assembly manuals and sample programs 

RAM 
1/0 pit 

wER 
7 

2U r S(/pp1 
, 

0 {^ a 
è e 

) , 

a Ft- 

, 

° ` 

JOLT ACCESSORY KITS 

JOLT RAM Card - Fully slebc 4,096 bytes of RAM weh JOLT Universal Card - Same s ze 14',e a T'), same 

1 microsecond access time and on -board decoding loom factor as other JOLT cards Completely blank 

6/99.95 dined to accept 14, 16. 24 or 40 pin sockets $24.96 

JOLT VO Card (Peripheral Wedges Wedges Adapter) -2 PIA JOLT Accessory Beg - Contains enougn hardware lo 

LSI chips. 32 PO lines, lour interrupt knes. sn -board de- connect one JOLT card to another. Rai cable, cannon. 

coding and standard TTL drive Fully programmable. tors. card spacers, hardware. etc $39.95 

6M'so 
JOLT Resident Assembier - Fully symbol.. sogie 

JOLT Power Supply - Operates al +5..12 and -10 pass resident assembler, all mnemonics compatible w410 

villages. Supports JOLT CPU. 4K bytes of RAM antl timesharing assemblers. Delivered on lour 1702A 

JOLT PO card - on, CPU and a I/O cards. $99.95 PROMS. ready for plugging mto JOLT PROM card 

JOLT 5.5V Booster Option - Fits ono JOLT Power 6149.95 

Su wv card Su ns CPU, 8K b RAM and a I/O JOLT 1702A PROM Card - Sockets for 2.040 bytes of 
p P$2 bytes 

PROM memory Place anywhere in memory with lumper CPU ens cards. 624.95 saleclabic addresses 699.95 

ELECTRONIC CRAPS 

Electronic craps is an en- 401p47,0 
tirely elecal ronic game 
lealuring dice roll 

6u 3 , . `+-. down' 14 LED's form 

:_. two dice that roll when cc- 

- \ ticated by a .ash cotton. . 

Dimensions are 6''i" x 

ff '' 315" X 1 Yz ". 
- 

51995 

Duza 
The sL729 6 a dual 0.5/ common cathode red 

display It is 'seal f use with clock chips, as 

segment' are already multiplexed $2.96 ELECTRONIC ROULETTE 

4' O ms kit comes Complete with all 

.. J 7e Imponents, Inducting the case and 
to cord. Electronic Roulette, is en- 

`r syÿ Tly electronic, and features 32 

' l'' ti's that form a wheel, that is ácti- 

fed, by a push boron switch. Di- 
zv 

;nsions are 615" x 61/2" e 11/2" 

O O 
C 

$29.95 

1'h x1% {r XFMERS P.C.Mount 

Thal were designee for cock type ap- 

Omens 110 Vac primary @ 60 Hz 

Secondaries 8.10 Vac @ 

50 Vac @ 30 mñ 50 mA 

E`:dlent for miniature powers pplNS 
a gas discharge displays 

SPECIAL S.79 

:. 1 /16 VECTOR BOARD 
- '% 0 1" Hole $patio P-Pattem Pnca 

Part No Length Wideth 1-192°-49 
Semiconductor Specials 

, ,22 - NPN SI. High Frequency switching trans.!. irypicapy 250 MHz] a SW. 

- 100. Viceo 301/ 7751.00 

'.I:O55- Same as T03 CAN 2.3055 except that base and envnaer Imes have solder 

-1 
5.59 

"::308 - Excellent sgnal diode far uses in digital switching circuits 80 PRV @ 200 

TA 2031.00 

MCT2E - NPN Ono Isolator which provides 2500 VOC Isolation. 52.95 

+14123 NPN Si, frequency switching harts star WM an HFE 120 t , 

applications 8/51.00 ideally dad fa most digital tal app 

RL4407 Red .2" LED with 2 piece plastic mounting 3/S1.00 

0 t 1420 q 256 o 4 TFL PROM instate Outputs provxle easy bussing 

A ces n f 40 a 

CA3081 Common Emitter H V 7 transistors in a 16 PIN package Meal or segment 

drivers $1.75 

CA3082 - Common Collector H V. NPN transistor array packaged 7 'ransistel, to 

each D I,P Excellent in uses with inWndesc -,' I. 01,, 52.00. 

PHENOLIC 

EPDXY 

GLASS 

EPDXY GLASS 

COPPER CLAD 

64P44 062%X0F 

1691244 02XXXP 
64P44 062 
54P44062 
169P44 062 
169P84 062 
169P44 062c1 

450 
4.50 
4.50 
4.50 
4 50 

8.50 
4.50 

6.50 
17.00 
6.50 
8.50 

17.00 
17.00 
17.00 

1 72 

3.69 
2.07 
2.56 
5 M 
9.23 
6.80 

1.54 

3.32 
1.86 

2.31 
4.53 

826 
6 12 30 AWG WIRE WRAP WIRE 

COLOR 25 FT. MIN. 50 FT. 100 FT. 1000 FT. 

30 AWG WHITE S2 10 52 75 53 50 524. JO 

30 AWG YELLOW 210 275 50 24.00 
RED 30 AWG 2 10 2 75 3.50 24 W 

30 AWG GREEN 2 ID 2 75 3 50 24 W 
30 AWG BLUE 2.10 2 75 3 50 24 00 
30 AWG BLACK 2 10 2 75 3 50 24 00 

VECTOR WIRING PENCIL 
R 

Vector Wiring Pencil P173 consistsol ahend held leatenwstnil under one 

ounce) tool which is used to guide anti wrap insulated wire. fed off a 

sell -contained replaceade bobbin. onto component leads or terminals instal- 

led On pre -punches "P- Pattern Vedorbord`. Connections between the 

rapped wire and component leads. pads or terminals roe made by soldering 

Complete with 250 FTof red wire Special $7.95 

26 AWG RIBBON CABLE 
CONDUCTORS 1 -9 s 10-24 a 25-99 a 100 e _ IIM 39 29 25 20 

,r 49 45 43 ii lim 
59 .55 52 

Continental Specialties 
PROTD BOARD 5 . The PIA lest. user lest and oxie 

k1 circuits wiroul somennp or patch 

mterconnecfians been : Ry} cords an twe 

M components are made with tom. 
on 122 AWG hook -up wire This 

l quality breadboarding kit aludes 
630 component ne so ore of lass . Man 25ceach It measures 6 -'long 

w,~ a wide Micropro e050r 
CO- 

IN a 
Breadboard Microprocessor 

S15.95 cults 

6' 2 CONDUCTOR POWER rte,. 
CORDS 125V @ 5A 

jornmomols 
3/1 S REPLACEMENT WIRE - BOBBINS FOR WIRING PENCIL 

W36 -3-A -Pkg. 3 250 ft. 36 AWG GREEN $2.40 

W36-3-13-Pkg. 3 250 tt. 36 AWG RED 52.40 
W36 -3-C -Pkg. 3 250 h. 36 AWG CLEAR $2.40 
W36 -3 -D -Pkg. 3 250 R. 36 AWG BLUE $2.40 

a THREE CONDUCTOR ate-- - POWER SUPPLY CORDS - 
NUMBER LENGTH AWG 0.0. RATING COLOR PRICE 

17236 6 181415341 .265 1250W oLACK Special 79 ea. 

120125 
237 6 8141%351 253 

10A 

50W5V GREY 1 25 

17278 8 181415341 255 1250W BLACK Special 99 ea 

10A-125V 

17239 8 18141 %34) 253 12513W GREY 1 30 

0 

10A -125V 
17000 IBI41 %341 253 1250W BLACK 59 

10A -125V 

9V BATTERY CLIP 
STANDARD CLIP 

____;P' iii...99eIE,.......,.-.a` ,t 
FOR USE WITH 9V Y VA 

TRANSISTOR BATTERIES 

WITH 4" LEADS 9/,99 

TERMINAL STRIPS 
THREE TERMINAL'; 
STRIPS, WITH CENTER - 

TERMINAL USED FOR MOUNTING 15/$1.00 

Satisfaction Guaranteed. $5.00 Min. Order. U.S. Funds. 
FEATURE 

California Residents - Add 6% Sales Tax - Data Sheets 25c each PROT() BOOM 100 

Send a 13c Stamp (postage) for a FREE 1976 Catalog A law cost, big It IC capacity 

OT saheb and eve best of to Prato 
breadboard 

du0es20T35SSOCkds.10T35B 5271/'z,fip1mspf 
rubber 

2 Sway o rid rig 

bolts rueoer lest. screws. nuts. sous. and 

assembly hnstrcnons 
P.O. BOX 822, BELMONT. CA. 94002 

SPECIAL $17.95 - 

PHONE ORDERS - (415) 592 -8097 

MOLEX PINS INSI:' 
SUBSTITUTE FOR SOCKET 
SPECIAL 100/1.49 

1000/12.00 SPECIAL 1000 

11011. 
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/ rirliTnrrr 7400N TTL4410 
51474a ,14" 13 5574536 27 56741506 1.19 

50174010 16 66745414 .41 56741516 1.25 

5674026 21 5674596 25 SN74153N 1.35 

SN7403N 16 SN7460N 22 56741546a 1.25 

5974049e 16 51474706 45 66741559 1.21 

56740514 24 6674716 59 501741564 1 30 

66740624 45 51474725 .39 514741574 130 
5874079 45 58747314 37 56741609 1 75 

51474086 25 5674746 12 56741616 1.45 

5674096 25 S1474756 59 56741636e 1 35 

56741014e 16 50147624 32 067416401 I 65 

5674116 30 S6747900 500 567416514 1 65 

5674126 42 SN7480N .50 56741669 1.70 

SN741314 05 5574826 1 75 56741676 5 50 

SN7414N 70 51474835 I 15 50174170N 3 00 

5674166 43 5674856 1 12 59741726 18 00 

5674176 43 5674066 45 56741736 1 70 

5974186 25 56748801 3 50 56741749 1.95 

5674206 21 5674896 3 00 56741756 1 95 

66742114 39 501749092 .49 567417614 90 

50174226 1.50 6674919 1.20 66741776 90 

514742311 37 514749201 82 5674180N 1 05 
56742501 43 SN749301 57 56741816 3 55 

66742624 31 56749401 91 S67/18214 95 

5674276 37 9874955 91 56741946 2 30 

5674296 .42 5674966 91 501741856 2.20 

5247430N 26 51474979 4 00 96741860 5 00 

601743201 .31 50741006 1 00 56741876 6 00 

SN7437N 47 06741076 49 56741900 150 

5974388 40 967412192 45 06741916 180 
5874395 25 001741228 49 56741926e 1 19 

5674499 21 50174123N 70 50141936 a 99 

501744114 110 56741256 60 66741946 145 

5674425 1 08 92741266 81 511741956 1.00 

5674435 1 05 S6741326 3 00 06741966 1 25 

SN7444N 1 10 501741366 1 80 56741976 100 

601744504 1 IO S6741416 1 15 06741986 2 25 

567446N 1 15 9174142N 4 00 91741996 2 25 

9674476a 79 56741436 4 50 S6742006 7 00 

51474486 99 56741446' 4 50 86742799 90 

50174509 26 S6741455 1 15 56742516 2 50 

5974516 27 51041476 3 00 S674045 6.00 

96745214 27 567414801 2 50 9174285N 6.00 

MANY OTHERS AVAILABLE ON REOUEST 

209e Discount for 100 Combined 7400 s 

CONSUMER ELECTRONICS 
DIGITAL WATCH 

his watcn a manutamun.c 
by National Semiconductor 
II provides 5 functions. 

hours. minutes, seconds. 

dale. A.M. indicator dol 
Accuracy is assured to s 

Seconds per month by pre- 
cision quartz crystal. I'' 

something should go wrong 
with the watch, repair 0 as 

sured within 48 hours afterIl 
mewed. Complete with M mewed. 

black leather band. 

ES4 -WS 

Chrome Plate Bezel 

$27.95 
Ese-S5 

3 Micron Gold Plate Bezel 

$29.95 
NOT A KIT 

Morus 
Riot 

DIGITAL ALARM CLOCK 
This 4 digit Novus Alarm Clock is a very reliable and smartly 
sneee unit It provides such features as an alarm sellable to any 
minute of the day. a 7 minutes Shoote alarm, a power failure 
m&cator and even an A M P M Indicator 

NOT A KIT $19.95 

74LS00 TTL 1 
10 3N . .39 741.5151 1.55 

.i S02 39 65 05153 1 09 
4003 39 ; 65 ri 5157 1 55 

741504 45 7405/5 79 416162 225 
741505 45 140576 .65 /401E3 2.25 
14LS08 39 740583 2 19 74151E4 2.25 

740510 39 741586 65 7419181 3.69 
74L513 79 74090 1 25 '4L5190 2.05 
741514 2 19 741592 1 25 74LS191 2.85 
741520 39 741593 125 745192 2 85 

741526 49 741695 2 19 '416141 2 85 

14L527 45 741596 I 89 '415194 2.25 
74028 49 7415107 65 '40195 2.25 

74030 39 7415112 65 7415257 1 89 

740532 45 7405132 1 55 1415263 55 

741540 49 1415136 65 7415271 79 

74051 39 7415138 189 74L5670 5.95 

DIP SWITCH 
These switches feature four SPST Rocker 

watches in a molded dip Theyareidealry 
cited for microprocessor appii- 

°lions 91.95 

04000 25 

C04001 25 

CD4002 25 

054006 2 50 

C04007 25 

CD4009 59 

C04010 59 

CD4011 25 

C04012 25 

CD4013 47 

CD4016 56 
04017 1 35 

04019 55 

05020 1 49 

004022 I 25 

CD4023 25 

04024 150 
C04025 25 

C04027 69 
CD4028 1 65 
C04029 2.90 
004030 .65 

CMOS 
CD405 1 85 

C04040 2 45 

004042 1 90 

004044 1 50 

04046 151 
004047 2 75 

004049 79 

004050 79 

004051 2.95 
CD4053 2.95 
004060 3 25 

04066 175 
C04069 45 

CD4071 45 
C04072 45 

CD4081 45 

CD4511 2.50 
C04518 2.50 
7400001 39 
74020 55 

7400401 75 

74C10N 65 
740206 65 
74G30N 65 
74C5201 2 15 

7407321 1.50 
74C74 1 15 

74C9oN 300 
74095N 2 00 
74C107N 1 25 

74C151 2 90 

740154 3 CO 

740157 2 15 

740160 3 25 
74CI61 325 
74C163 3 00 

74C164 3 25 
740173 2 60 

74C193 2,75 
74G195 175 
MC4044 4.50 
MG14016 .56 

LM70He 3.100 LINEAR 151141401 1 675 

LM301CN 3 1 DO 
LM37101 4 0 LM1458C .65 

LM302H 75 LM380N 1 39 LMI496N 95 

1M304H 10 LM380N 1.05 

LM305H 95 LM381N 179 
LM307CN 35 LM382N 179 LM2015 2.95 

LM30H 1.0 NE5016 8 0 LM306501 69 

LM300CN I 00 NE510A 6.0 LM30001 55 

LM30H 110 NE531H 3 0 10439055 .0 
LM30K 125 9E5364 6.0 LM3909 I.95 
LM31014 1.15 6E5401 60 16555614 1.85 

LM311H .0 6E5506 79 MC5558V 1 00 

LM311N .90 NE553 2.50 

LM318CN 50 NE5550e 45 

LM319N 30 NE5601 5 0 
02213190 0 

161556V 1.85 

LM2111N 1.95 

6E561B 5.0 
1640206 35 NE5629 5 00 

111432095 2 35 NE5654 a 99 

LM3206,11 35 NE56511a 125 

LM320K15 35 NESfifiCHa 195 

LM320T-5 75 NE567H 1 25 

LM320T-8 75 NE567Ve 1 50 

LM320T-12. 75 LM703CN 45 

LM5204-180 75 L0470H 29 

LM323K-5 1 .0 LM7001 29 

1M32413 80 LM710N 79 

LM339N 70 LM71IN 39 

LM340K.5 95 LM723N 55 

LM34011-12 95 LM723H 55 

1M3401815 95 LM733N 100 

LM340K-24 95 LM73921 1.29 

15434015 /5 LM741GHa 3/10 
LM3403.6 75 LM741CNe 31 0 
1143407-9 75 LM741146 39 

LM340T-180 75 LM747H 79 

1043404 12 75 LM74711 79 

1.613407-15 75 9174811 39 

LM340T24 75 LM748N 39 

LM3506 0 LM130N .0 
LM351CN 65 15413046 1.19 

LM370N 15 LM1305N 140 

LM370H 15 LM1307N 85 

16137301 25 921310N 2 95 

XCITON 

LITRONIX 

MONSANTO 

41111- 
125" dia. 

XC209R 551 
XC209G 4$1 
80209V 851 
KC2090 e151 

OPTO ELECTRONICS R - RED 

G - GREEN 
DISCRETE LEDS Y - YELLOW 

0 - ORANGE 

41111 

.185" dia. .19011 dia. 
005268 5:51 501118 5/51 

1(05260 4S1 XC111G 45I 
1(05269 451 X01119 4.51 

X05260 4:g1 XCIIIO 4 91 

q 
.200" dia. .200" dia. .085" dia. 

00220 551 005568 851 8550 
80225 4;51 XC556G 411 085 III Moo 
X0220 4 $1 505560 4. SI red led 

0C220 4151 805560 441 6r61 

01707 
2010500 101070 

DISPLAY LEDS 
MAN ? MAN 4 MAN 7 

111 I II EIL335 

TYPE POLARITY HT TYPE POLARITY HT 

MAN 1 COMMON ANODE 270 St 95 MAN 74 COMMON CATHODE 300 St 50 

MAN 2 5 x 7 D07 MATRIX 300 4.95 01707 COMMON AN00E 300 51 50 

MAN 3 COMMON CATHODE 125 39 0L747 COMMON ANODE* 600 195 
MAN 4 COMMON CATHODE .187 1 95 01750 COMMON CATHODE 600 2 49 

MAN 7 COMMON ANODE 300 1 50 013313 COMMON CATHODE 110 1 95 

MAN 7G COMMON ANODE -GREEN 300 2.50 F6070 COMMON CATHODE 250 50 

MAN 7Y COMMON ANODE- YELLOW 300 2 50 FN051' Cr'MMON CATHODE 500 1 75 

MAN 72 COMMON ANODE .300 150 FND5 /WON ANODE 500 1 75 

0L]47 

wort 

ON OFF ON 22.1 0. 

a+ se.a.he« MINATURE 

.e 151 

TOGGLE zee 

ON 

ON 

OFF 35 

155 

1401 

PUSH BUTTON 
- Model 1 Ouaniry net prises 

Number 8592 2 -9 1129 35 -99 
..,. 10.123 $2 35 91 95 11 47 SI 30 

4n 
PB-126 $2.35 Sr 95 5i.47 $1 30 

THUMBWHEEL SW+TCHES 

,4t* i1i i 
a008550e1E5 470805S0111E6 

Part no pes1np00n Poo Pan No 0ewdplbn Nu 
5n EP inn mare .9.2., 9 91 SR EP f1e Mes rMni f 50 

10 Si DP dn0ePi1!v - 

SR 59 BNnBodyeaonll 40 St Be am ena, -.t 
SF 1e 

Blum 
aoa, -. SR 49 Nan 50e4 ieaml 40 

8 POSITION NOTARY 51911r H these switches are a 7 p0slhon o 

uosmOn open. IPlary 545110 enclosed 

one 

a TO 5 one They have a standard 8 pin 

s 79 a woia mouth pedectW 
,IaO en cull - r0 

161752501 90 

LM7528N 220 
LM7534N 220 
121753501 1.25 

80388 4 95 
1.9475450 49 
7545106 39 

75452CN 39 
75453CN 39 
75454CN 39 
75491CN 79 

75492CN .89 

7549406 89 

RCA LINEAR 
C63013 170 
CA3023 2 15 

CA3035 2.25 

CA3039 1.35 ) 

CA3046 1.15 

CA3059 2.46 
CA300 2 80 
GA3080 85 

GÁ3083 1.0 
CA3086 59 
CA3089 3.25 
CA3091 8 25 

CA3123 1.85 

CA3130 1.49 
CA360 I 75 

RC4194 5.95 
8C1195 3.25 

IC SOLDERTAIL - LOW PROFILE (TIN) SOCKETS 

124 25 -49 50-'OC 124 25-49 50 -10 
8 pin 5.17 16 15 24 pm 

pin 

6.38 
45 

37 

44 

36 
43 14 pin 20 19 18 26 

16 pin 22 21 20 36 pin 60 59 58 

18 pin 29 28 40 pin 63 62 61 
22 pin 37 36 SOLDERTAIL STANDARD ITIN) 

14 pin $27 25 24 

16 pin 30 27 25 

18 pin 35 32 30 

24 pin 49 45 47 

SOLDERTAIL STANDARD (GOLD) 

28 pin $ 99 90 81 

36 pin 1 39 1.26 1 15 

40 pin 1.59 145 1.30 

6 pin S 30 27 2: 24 pin $ 00 57 

14 pin 35 32 29 28 pin 1 10 1.0 90 
16 pm 38 35 32 36 pin 1.75 1 40 1.26 

40 pin 1.75 1 59 1 45 

WIRE WRAP SOCKETS (GOLD) LEVEL #3 

100ín $45 41 

14 pin 39 38 

16 pun 43 42 

18 obi 75 08 

41 PM 
62 

24 pin S1 05 95 .85 
28 pin 1 40 1 25 1.10 
36 pin '.59 I 45 1.30 
40 mn 75 55 1 40 

Z ENERS -DI ODES- RECTIFIERS 
TYPE VOLTS w PLAICE TYPE VOLTS W PRICE 

101746 33 400n. I I 00 1040055 600 PIV 1 AMP 101.0 
1N751A 5.1 301- I 1 OD 1N4006` 800 PIV t AMP 10/1.0 
16752 5.6 4001 : 1 00 104007' 1000 PIV 1 AMP 10/1.0 
1N753 62 1089 410 1N360 50 330m 51 DO 

16754 68 40m 4;10 194148 75 10th 151.0 
1N9656 IS 40011 0 I 0 1N4154 35 10m 12/1.0 
165232 56 50m 28 164734 5.6 Iw 28 
165234 6 2 50th 28 164735 6.2 1w 28 

1215235 6 8 50m 28 164736 68 lw 28 

1N5236 75 500m 28 164738 8.2 1w 28 
1N456 25 40m 61.0 104742 12 1w 28 

16458 150 7m 61.00 164744 15 1w 28 

101485A 180 10m 5/1.0 161163 50 PIV 35 AMP 1 60 
1N4001 50 PIV 1 AMP 12/1.0 1N1184 100 PIV 35 AMP 1 70 

1N402 10 PIS 1 AMP 111.0 161186 200 PIA 35 AMP 1.80 
164003 200 PIV 1 AMP 12/1 00 151188 400 PIV 35 AMP 3.0 
16404 400 PIV 1 AMP 12/1.0 

KITS EXAR ics 
XR- 220616 SPECIAL 517.95 
Includes monolithic Ammon generator IC. PC board, and assembly instruction 

manual 

OR- 2206KB SPECIAL $27.95 
Same as XR 2206KA above and includes external components for PC board. 

50 PCS. RESISTOR ASSORTMENTS $1.75 PER ASST. 
IO OHM 12 OHM 15 OHM 18 OHM 22 OHM 

ASST. 1 5 ea. 27 OHM 33 OHM 39 OHM 47 OHM 56 OHM 

68 OHM 82 OHM 100 OHM 120 OHM 150 OHM 

ASST. 2 5 ea. 180 OHM 220 OHM 270 OHM 330 OHM 390 OHM 

470 OHM 50 OHM 680 OHM 820 OHM 1K 

ASST. 3 5 ea. I 2K 156 1.86 2.211 2 7K 

3.3K 3.96 4 711 5 6K 6 8K 

ASST. 4 5 ea. 8 2K ION 12K 15K 18K 

22K 27K 332( 3911 47K 

ASST. 5 5 ea. 56K 68K 828 106 120K 

150K 106 220K 2701( 330K 

ASST. 6 5 ea. 3936 470K 508 680K 820K 

IM 12M 1.5M 18M 22M 
ASST. 7 5 ea. 2 7M 3 3M 3.994 4 7M 5.6M 

1/4 WATT 5% - 50 PCS. 

1/4 WATT 5% - 50 PCS. 

1/1 WATT 5% - 50 PCS. 

1/4 WATT 5% 50 PCS. 

1/4 WATT 5% -. 50 PCS. 

1/4 WATT 5% - 50 PCS. 

1/4 WATT 5% = 50PCS. 

ALL OTHER RESISTORS FROM 2.2 OHMS 5 EM AVAILABLE IN MULTIPLES OF o ea 

525 PCS 05 ea. 30-95 PCS 04 ea 100 -495 PCS'. 03 ea 500 -995'. .027 ea 

Res 605 541 00 

MPS A08 551 00 

2622194 351 00 
212221 451.00 
012222A 551 00 

7042369 54I 00 
2103894 All 00 

012415 551.00 
210484 151 00 
2529060 5;51 00 
2029071 541 00 

2112925 571 00 

253053 251.00 
253055 5 89 
M213055 SI 00 

11282955 Si 25 

213392 551 00 
283398 551.00 

fil 

TRANSISTORS Pb4249 43100 

P53567 3S1 00 
P184250 4/51 00 

P135M 4SI 0 2X4400 451 00 

P11569 43100 284101 15100 

28]7M 551p0 21M02 551.W 
2r 

2N3Hë 51' CO 
2141403 441 00 

253706 551 92 
2144p9 551 00 

2113707 521 00 
235086 St W 

211711 541 00 
2%5087 401 a0 

21450 
763774 S 65 I. 85 1M11 00 

2N]725 f100 2áM9 44100 

210903 531 00 
2.5129 531 00 

2113904 45100 205135 541 00 

263905 441 00 
265139 551 00 

263905 141 03 
21152139 851 00 

2 
285959 55100 

113906 44100 
288013 3/S1 00 

265951 511 00 

204014 311 W 
0256515CR 2151 00 

21.50? s200 

TIMERS MEMO DECODERS 
XR-555CP 5 69 XR -1310P 53 20 

XR -320P 1 35 AR-1310EP 3 20 
XR -5560P 185 85180P 120 
081556CP 3 20 

XR- 22400P 325 WAVEFORM GENERATORS 

8R105 8.40 

PHASE LOCKED LOOPS 0R-2206CP 449 

011-210 5 20 0H- 2207CP 3.85 

XR -215 6.50 MISCELLANEOUS 

OR -567CP 1 95 XR2011014 6.70 

XR- 2567CP 2.99 1R -2261 3.79 
004136 2 0 

14 PCS. POTENTIOMETER ASSORTMENTS 

055T A 2 ea'. 10 OHM-20 OHM -50 OHM -100 OHM-200 OHM150 OHM500 OHM 

ASST B 2 ea. 18 2K, 25K, 10K, 20K. 25K. 50K 

ASST. C 2 ea 5014. 1018 20K. 250K, 500K, 1M. 2M $9.95 Per Asst. 
Each assortment contains 14 pcs of 10 tum PON. All Pols are available in single und quantities. 5.99 ea. 

DATA HANDBOOKS 
7400 Pin -ou( A. Description of 5400/7400 ICS 52.95_ 

CBIOS Pin-off Description of 4000 Series ICS $2.95 

LINEAR Pin -out S Functional Description 52.95 

ALL THREE HANDBOOKS 56.95 

aAstrisk Denotes Items On Special For This Month* 
Satisfaction Guaranteed. 55.00 Min. Order. U.S. Funds. 
California Residents - Add 6% Sales Tax - Data Sheets 25c each 
Send a 13c Stamp (postage) for a FREE 1976 Catalog 

%f7llS5 
P.O. BOX 822, BELMONT. CA. 94002 

PHONE ORDERS - (415) 592 -8097 

CAPACITOR CORNER 
50 VOLT CERAMIC RISC CAPACITORS 

1.9 10 -49 50-100 19 10-49 50 -100 

10 pl 05 04 03 001í.F 04 035 

22 pl 05 04 03 047eF 05 04 035 
47 pt 05 .04 03 015F 05 04 035 

10 pf 05 04 03 .0220F 06 05 04 
220 pt 0 04 03 .0470F 06 05 04 

470 pf 05 04 035 1µF 12 09 ,075 
100 VOLT MYLAR FILM CAPACITORS 

01 ml 12 10 07 022m1 13 .11 00 
.022 12 10 07 047ml 21 17 13 

0047111 12 10 07 tmi .27 23 .17 

.111m1 12 10 07 22mí 33 .27 22 
28% DIPPED TANTALUMS (ß0L10) CAPACITORS 

1 35V 28 .23 .17 1.5 35V 30 26 .21 
15 35V 28 .23 .17 2.2 25V .31 27 .22 

.22 35V .28 .23 .17 3 3 25V .31 .27 22 
33 350 .28 .23 .17 4.7 25V .32 .28 .23 
47 350 .28 .23 .17 61 25V 36 31 25 
68350 .28 .23 17 10 25V 40 .35 29 
1.0355 ,28 .23 .17 15 25V ,63 50 .40 

MINIATURE ALUMINUM ELECTROLYTIC CAPACITORS 
Adel Lead Radial Lead 

47 505 15 13 10 47 25V 15 13 10 

I 0 50V 16 14 .11 47 50V 16 14 

3 3 505 15 13 10 1 0 16V 15 .13 

17255 16 la 12 1.0 25V .16 14 

10 25V 15 13 10 1.0 50V 16 14 

10 50V 16 14 12 4.7 16V 15 .13 

22 25V 17 15 12 4.7 25V 15 13 

22 505 24 20 18 4.7 50V 16 .14 

47 255 19 17 15 10 16V 14 12 

47 50V 25 21 19 10 25V 15 13 

10 25V 24 20 18 10 505 16 14 

100 506 35 30 28 47 50V 24 21 

220 25V 32 28 25 100 16V .19 15 

220 50V 45 41 38 100 25V 24 20 

470 25V 33 29 27 100 50V 35 30 

1000 165 55 50 45 220 16V .23 .17 

2200 16V 70 62 55 470 25V 31 28 

Circle 94 on reader service card 

09 

.z8 
16 
26 
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This month's special extra -EVERYTHING YOU NEED TO SELECT IC's 
IN ONE MANUAL IC Update Master 1976 Manual 
'Complete Integrated Circuit data from all manufacturers, with 
free quarterly updates. 14,000 cross references ... by device, 
manufacturer, product category, functional characteristics, key 
product data and application note directory. Offered at $50. 
You Pay Only $30, complete with Update service. 
Money Back Guaranteed if not satisfied within first week. 

I PROGRAMMABLE 
COUNTER 

A brand NEW, working 2 
digit programmable counter 
with 2 Nixie tube readouts. 
Set desired count with 10 
position switches, and the 

logic will count up, giving an output at the preset number. The 
board contains 2 7490 counters, 2 74141 decoders, a PUT, and many 
transistors, caps, etc. With schematic. Many uses. 4%" x 10% ", 1 lb. 
STOCK NO. R6275 $7.95 each, 2/15.00 

LONG HANDLE TOGGLE SWITCHES 
Miniature toggle switches with %" long handle. Both 

are SPDT, PC contacts, made by ALCO or C &K. ALCO 
series MST 105 or C &K series 710X. With hardware. 

on- none -on STOCK NO. R6276 $1.25 ea, 5/5.00 
on- off -on STOCK NO. R6277 $1.25 ea, 5/5.00 

ROTARY SWITCHES 
CENTRALAB rotary switches, 3/8" bushing 
mount, phenolic base. 

1 section, 4 pole, 2 position STK. NO. R6222 .75 ea, 5/3.00 
3 section, 3 pole, 11 position STK. NO. R6278 $1.50 ea, 4/5.00 

180° throw 

GENERAL PURPOSE LOCK 
This general purpose lock finds many uses. Mounts 
in Ni" dia. hole; up to ' /," thick panels. The "hook" 
catches any ''h" bolt. Key removable in both posi- 
tions. With 2 keys. Extra keys .25 each. 
STOCK NO. R5384 $1.50 /set, 4/5.00 

Send for new 88 page Catalog 16, better than ever. MASTERCHARGE 
& BANKAMERICARD now accepted. Minimum cash order 
$5, minimum charge order $15. Phone orders accepted. 
Include sufficient postage, excess refunded. 
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DELTA ELECTRONICS CO. 
BOX 1, LYNN, MASSACHUSETTS 01903 

Phons (617) 388 -4705 

Circle 95 on reader service card 
J 

P.O. Box 4430 Santa Clara, CA 95054 

TERMS: 
$5.00 min. order U.S. funds. 
Calif. residents add 6% tax. 

This month's special 
Electronic 
Watch Kit $24.95 
5 function LED. Large 
readout unmagnified. Easy 
to solder and assemble. 
M5 Large numeric 

readout $24.95 
M8 Alpha /Numeric readout $27.95 
Finished modules also available 

Watch Case & Strap Handsomely styled 
C6 All metal $15.50 C7 Leather (watch case) $14.00 

C, 
ELECTRONICS 

Same Day Shipment. First line parts only. Guaranteed 
satisfaction. Listed below is just a small sample of the complete 
lines available. A broad line of IC's at low factory prices. 
Try us. You'll like the quality and the service! 
74LS00 TTL 
74LS00 
74LS02 
74LSO4 
74LS10 
74LS74 
74LS90 
74LS93 
74LS107 
74LS151 
74L$157 
74LS163 

7400 TTL 
7400 
7401 
7402 

29 
29 
35 
29 
49 
99 
99 
47 

1.14 
1 14 
1.89 

17 
14 
17 

7403 
7405 
7406 
7408 
7423 
7438 
7447 
7473 
7474 
7476 
7490 
7493 
74107 
74154 
74161 
74163 
74192 

14 
24 
42 
25 
35 
39 
75 
36 
32 
30 
49 
57 
47 

1,30 
1 39 
1.35 
1.19 

MOS /MEMORY 
2102P 2.50 
2102 -2P 2.60 
6331Jí 
82S123 2.90 
8223 3.10 
1404AT 1.80 

CMOS 
4000 .25 
4001 .25 
4011 25 
4049 .69 
4050 .69 

FREE -Send for 
your copy of our 1976 Quest catalog. 

LINEAR 
301AP 34 
301AT .30 
709CP .32 
723CP .36 
723CT .36 
741T 42 
741CP 30 
747CP 40 
555V 43 
556A 69 
550N .73 
565A 119 
567V 1.35 
1458P 56 

CB SPECIALS -R.F. DRIVERS -R.F. POWER OUTPUTS -FETS 
280481 
2SC482 
280495 
280502 
280517 
2SC614 
2SC615 
2SC616 
2SC617 
2SC699 
2SC710 
2SC711 
2SC735 
2SC756 
2SC765 
2SC766 

1.85 
1.75 
1.10 
3.75 
4.75 
3.80 
3.90 
4.15 
4.25 
4.75 

.70 

.70 

.70 
3.00 
9.50 

10.15 

250767 
2SC773 
2SC774 
2SC775 
2SC776 
2SC777 
2SC778 
2SC797 
2SC798 
2SC781 
2SC789 
2SC796 
2SC799 
280802 
250803 
280839 

15.75 
.85 

1.75 
2.75 
3.00 
4.75 
3.25 
2.50 
3.10 
3.00 
1.00 
3.15 
4.25 
3.75 
4.00 
.85 

250866 5.85 
2801013 1.50 
2501014 1.50 
2801017 1.50 
2SC1018 1.50 
2SC1173 1.25 
2SC1226A 1.25 
2SC1237 4.50 
2SC1239 3.50 
2SC1243 1.50 
2SC1306 4.75 
2SC1306 -1 4.90 
2SC1307 5.75 
2SC1307 -1 6.00 
2801377 5.50 
2801449 1.30 

2SC1449 -1 1.60 
2801475 1.50 
2SC1678 5.50 
2SC1679 4.75 
2SC1728 2.15 
2SC1760 2.15 
2SC1816 5.50 
2SC1908 .70 
2SC1957 1.50 
2SF8 3.00 
HEP -S 3001 3.25 
280235 
MRF8004 
4004 
4005 
40080 

1.00 
3.00 
3.00 
3.00 
1.25 

40081 1.50 
40082 3.00 
250608 4.85 
SK3046 2.15 
SK3047 3.75 
S12095 3.50 
SK3048 3.25 
SK3054 1.25 

2SK19 1.75 
25100 1.00 
2SK33 1.20 

3SK40 2.75 
3SK45 2.75 
3SK49 2.75 

JAPANESE TRANSISTORS 
2SA52 
2SA316 
2SA473 
2SA483 
2SA489 
2SA490 
2SA505 
2SA564 
2SA628 
2SA643 
2SA647 
2SA673 
2SA679 
2SA682 
2SA699 
2SA699A 
2SA705 
2SA815 
2SA816 

25822 
25854 
25856 
2SB77 
258128 
258135 
258152 
258173 
258175 
258178 
2SB186 

.60 

.75 

.75 
1.95 
.80 
.70 
.70 
.50 
.65 
.85 

2.75 
.85 

3.75 
.85 

1.30 
1.75 

.55 

.85 

.85 

.65 

.70 

.70 

.70 
2.25 

.95 
4.50 

.55 

.55 
1.00 
.60 

258187 
258235 
25B303 
2SB324 
2SB337 
2SB367 
258370 
258405 
2SB407 
258415 
258461 
258463 
288471 
2SB474 
258476 
258481 
2SB492 
2SB495 
258507 
20511 

2SC206 
2SC240 
2SC261 
2SC291 
2SC320 
2SC352 
2SC353 
250371 
2SC372 
2SC394 

.60 
1.75 
.65 

1.00 
2.10 
1.60 

.65 

.85 
1.65 
.85 

1.25 
1.65 
1.75 
1.50 
1.25 
2.10 
1.25 
.95 
.90 
.70 

1.00 
1.10 
.65 
.65 

2.00 
.75 
.75 
.70 
.70 
.70 

250458 
280460 
2SC478 
2SC491 
2SC497 
2SC515 
2SC535 
2SC536 
2SC537 
2SC563 
2SC605 
2SC620 
2SC627 
2SC642 
2SC643 
2SC644 
2SC681 
2SC684 
2SC687 
2SC696 
2SC712 
2SC713 
2SC732 
2SC733 
2SC739 
2SC715 
2SC762 
2SC783 
2SC784 
2SC785 
280793 

.70 

.70 
.80 

2.50 
1.60 

.80 

.75 

.65 
.70 

2.50 
1.00 
.80 

1.75 
3.50 
3.75 

.70 
2.50 
2.10 
2.50 
2.35 

.70 

.70 

.70 

.70 

.70 
1.75 
1.90 
1.00 

.70 
1.00 
2.50 

250815 .75 2801569 1.25 
2SC828 .75 2501756 1.25 
280829 .75 
280830 1.60 25030 .95 
2SC839 .85 2SD45 2.00 
280945 .65 25065 .75 
2501010 .80 2SD68 .90 
2801012 .80 2SD72 1.00 
2801051 2.50 25D88 1.50 
2501061 1.65 25D151 2.25 
2501079 3.75 280170 2.00 
2801096 1.20 250180 2.75 
2501098 1.15 25D201 1.95 
2SC1115 2.75 250218 4.75 
2501166 .70 25D300 2.50 
2501170 4.00 25D313 1.10 
280117284.25 25D315 .75 
2801209 .55 28D318 .95 
2501213 .75 250341 .95 
2501226 1.25 25D350 3.25 
2801243 1.50 2SD352 .80 
2501293 .85 25D380 5.70 
2501308 4.75 2SD389 .90 
2801347 .80 25D -390 .75 
2801383 .75 2SD437 5.50 
2501409 1.25 
2801410 1.25 MPS -U31 4.00 
2801447 1.25 
2SC1448 1.25 
2SC1507 1.25 
2501509 1.25 

POWER- TRANSISTORS HIGH -VOLT. TV. TYPE 

BÚ204 
BÚ205 
BU206 

1300V 3.90 B1207 
1500V 4.70 BU208 
1700V 5.90 2801170 

1300V 5.40 2SC1172B 1100V 4.25 
1500V 6.25 2801308 1100V 4.95 
1100V 4.00 2501325 1100V 4.95 

Circle 97 on reader service card 

Circle 96 on reader service card 

OEM SPECIALS 
1N270 
1N914 

2N173 
2N178 
2N327A 
2N334 
2N336 
2N338A 
2N398B 
2N404 
2N443 
2N456 
2N501A 
2N508A 
2N555 
2N652A 
2N677C 
2N706 
2N706B 
2N711 
2N711B 
2N718 
2N718A 
2N720Á 
2N918 
2N930 
2N956 

.10 2N960 

.10 2N962 
2N967 

1.75 2N1136 
.90 2N1142 

1.15 2N1302 
1.20 2N1305 
.90 2N1377 

1.05 2N1420 
.90 2N1483 
.30 2N1540 

1.75 2N1543 
1.10 2N1544 
3.00 2N1549 

.45 2N1551 

.45 2N1552 

.85 2N1554 
6.00 2N1557 

2N1560 
2N1605 
2N1613 
2N1711 
2N1907 
2N2060 
2N2102 
2N2218 
2N2218A 
2N2219 

.25 

.40 

.50 

.60 

.25 

.30 

.50 

.35 

.25 

.30 

.55 

.40 

.50 
1.35 
2.25 

.25 

.30 

.75 

.20 

.95 

.90 
2.70 

.80 
1.25 
2.50 
3.25 
1.25 
1.15 
2.80 

.35 

.30 

.30 
4.10 
1.85 
.40 
.25 
.30 
.25 

2N2219A 
2N2221 
2N2221A 
2N2222 
2N2222A 
2N2270 
2N2322 
2N2323 
2N2324 
2N2325 
2N2326 
2N2327 
2N2328 
2N2329 
2N2368 
2N2369 
2N2484 
2N2712 
2N2894 
2N2903 
2N2904 
2N2904A 
2N2905 
2N2905A 
2N2906 
2N2906A 
2N2907 
2N2907A 

.30 

.25 

.30 

.25 

.30 

.40 
1.00 
1.00 
1.35 
2.00 
2.85 
3.80 
4.20 
4.75 

.25 

.25 

.32 

.18 

.40 
3.30 

.25 
.30 
.25 

.25 

.25 

.30 

2N2913 .75 
2N2914 1.20 
2N2916A 3.65 
2N3019 .50 
2N3053 .30 
2N3054 .70 
2N3055 .75 
2N3227 1.00 
2N3247 3.40 
2N3250 .50 
2N3375 6.50 
2N3393 .20 
2N3394 .17 
2N3414 .17 
2N3415 .18 
2N3416 .19 
2N3417 .20 
2N3442 1.85 
2N3553 1.50 
2N3563 .20 
2N3565 .20 
2N3638 .20 
2N3642 .20 
2N3643 .15 
2N3645 .15 
2N3646 .14 
2N3730 1.50 
2N3731 2.75 

2N3740 1.00 
2N3771 1.75 
2N3772 1.90 
2N3773 3.00 
2N3819 .32 
2N3823 .70 
2N3856 .20 
2N3866 .85 
2N3903 .20 
2N3904 .20 
2N3905 .20 
2N3906 .25 
2N3925 3.75 
2N3954 3.50 
2N3954A 3.75 
2N3955 2.45 
2N3957 1.25 
2N3958 1.20 
2N4037 .60 
2N4093 .85 
2N4124 .20 
2N4126 .20 
2N4141 .20 
2N4142 .20 
2N4143 .20 
2N4220A .45 
2N4234 .95 
2N4400 .20 

2N4401 
2N4402 
2N4403 
2N4409 
2N4410 
2N4416 
2N4441 
2N4442 
2N4443 
2N4852 
2N5061 
2N5064 
2N5130 
2N5133 
2N5138 
2N5198 
2N5294 
2N5296 
2N5306 
2N5354 
2N5369 
2N5400 
2N5401 
2N5457 
2N5458 
C103y 
C103d 
C106b1 
C106di 

.20 

.20 

.20 

.20 

.25 

.75 

.85 

.90 
1.20 

.55 

.50 

.20 
.15 
.15 

3.75 

50 
.20 
.20 
.20 
.40 

35 
.30 
.25 
.40 
.50 
.75 

UNIJUNCTIONS INTEGRATED CIRC. RECTIFIERS 

2N4871 UA703C 10 100 
.50 
.60 2N4891 

.50 

.50 709C OP. AMP. 
.40 
.25 N4001 .60 5.00 

.55 

.70 

.25 

2N4892 
2N4893 
2N4894 

.50 

.50 
7410 OP. AMP. 
7400 
7404n 

.25 

.15 

.18 

N4002 
N4003 
N4004 

.70 
.80 
.90 

6.00 
7.00 
8.00 

.65 MU10 
.50 
.40 7Á30n .19 N4005 1.00 9.00 

.50 9700/74LS00 N4006 1.10 10.00 
74h55n .35 N4007 1.20 11.00 

SILICON 

2N2646 
2N2647 
2N6027 
2N6028 
D5E37 
2N2160 
2N4870 

1A1111111 wIP U Er Id 6` 11 .: ':g New -Tone Electronics 
P.O. Box 1738 A 
Bloomfield, N.J. 07003 
Phone: (201) 762 -9020 

ALL PARTS GUARANTEED AND TESTED ON PREMISES. 
N.J. residents add 5% sales tax.Minimum order $5.00. All orders 
add $1.00 postage. Dealers write or phone for discount prices. 
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These smiles 
depend on you 

Muscular dystrophy can destroy 
smiles as it destroys every 
voluntary -and ultimately -every 
involuntary muscle in the body. 

Physical therapy, summer camps 
and counseling keep children 
with dystrophy smiling while MDA 
scientists search for a cure. 

MDA needs your support to keep 
them smiling. And that will make 
you smile too. 

Muscular Dystrophy Association 
810 Seventh Avenue 
New York, NY 10019 
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F8 MICRPRÛCESS[)R KIT 
WEVE GOT THE F8 MICROPROCESSOR KIT, ONE 
OF THE MOST ADVANCED MCU SYSTEMS ON THE 
MARKET TODAY FOR ONLY $179.00 A UNIQUE ALL SOLID STATE CAMERA KIT 

FEATURING A...100 X 100 BIT 
SELF SCANNING CHARGED 

COUPLED DEVICE 

INCLUDES THE FOLLOWING 
UNIQUE FEATURES 

FOUND IN FAR MORE 
EXPENSIVE CAMERAS 
IF AVAILABLE 

LOW VOLTAGE SUPPLY (OR 
BATTERIESI 5 ANDS 15 VOLTS 

SENSITIVE TO INFRA RED AS 
WELL AS VISIBLE LIGHT 

MAY BE USED FORIR 
SURVEILLANCE WITH AN IR 

LIGHT SOURCE 

EXCELLENT FOR STANDARD 
SURVEILLANCE WORE BECAUSE 
OF ITS LIGHT WEIGHT AND 
SMALL SIZE 

ALL COMPONENTS MOUNTED 
ON TWO PARALLEL 3' X 5' 
SINGLE SIDED BOARDS TOTAL 
WEIGHT UNDER 2 LBS 

MAY BE WIRED BY PERSON 
WITH SAME TECHNICAL 
E roERIENCE IN A -a RAS 

SUPER UNBELIEVABLE 

M 
ONLY '22500 

MAY BE USED 
WITH AMATEUR 
RADIO FOR VIDEO 

USED FOR CHARAC 
TER RECOGNITION 
FOR COMPUTERS 
WITH EXTERNAL 
CIRCUITS 

MAY BE USED IN 
A VACUUM, UN- 
DER WATER. HIGH 
ALTITUDE, AND 
IN MAGNETIC 
ENVIRONMENT 
BECAUSE THERE 
IS NO HIGH 
VOLTAGE OR 
MAGNETIC 
DEFLECTION 

WE SUPPLY ALL 
SEMICONDUCTORS. 
BOARDS DATA SHEETS 
DIAGRAMS. RESISTORS 
ANO CAPACITORS 

SORRY WE DO NOT SUPPLY 
THE CASE BATTERIES 
(OR SUPPLY) THE LEASE 
(NOT SUPPLIED) DEPENDS 
UPON THE USE 

E1 DO POSTRAR ANO HANNAnO PLUS Se W FOR ALL IC SOCAE1S 
IOnn,.nail 

ThiS Ihiee Chip m CIOPIOCeSSpr system has me 
IOnow,ne advantages 
1) Driven by a 5 and , 17 volt power soppy 
2) Two I/O pons on the CPU chip. and ROM 

making 32 bidirectional knee 
3) 64 bytes RI last RAM SCIAIS004V bull Alo the 

CPU chip 
4) A bull in Clark generRTOT and DoweE OD repel born 

into the CPU chip 
5) A programmable internal timer built into the ROM chip 
6) 60% of the Aslruc IronS are 1 byte 
7) TTL I/O compatibility 
BI consumes less than 300mw OI power per chip 
91 A local interrupt with automatic adress vac!O. 

10) expandable to GAIT 0005 12102 2's) DI memory 
The F8 XII has enough parts end Instructor. to demon. 
seat m,crOINOCORSOr prOprerne All 10 1 N bolo. and 10 

debug MOS. program. 
We supply 
1- 3850 CPU 
1 38514 FAIR BUG Hngrananed RIO' AO 

n provides the programmer ..a4 
Its I O subroutine and allows the pro- 
gramme, to dnplay Or alter memory. 
and register COPIentS via a teletype 
terminal 

1 3853 Static memory inlenace 
8 2102 2 

Plus CMOS gates and butters PC card. 
nstruct manuals programming 
guide Ime sharing guide 

IIC=I =GI 
CPU 

eLIE PAIA 

A.DRUNE TIC 

VAWV,TA LOW 
MASTED CLDicx 

DON 

1 Ó FPpOST 
LEVE 

NEER 
PROGRAM COUNTED 
AODDESS ST ALA A POINTER 

1111M21 10721 
I 

[.aY wTEMACE IM 
ESA D 

DrxAMKGE 

ADDRESS STACK 
DATA POINTED 

INTEL 8080 CPU $37 50 
8008 8 BIT MICRO PROCESSING CHIP 
(with Data Book) $19 00 
2102 2 1024 BT RAM. S 2 95 
5202A UV PROM .. $12 50 
MM5203 UV PROM.. .. $12 50 
1702A UV PROM $1250 
5204-4K PROM $24 95 
MINATURE MULTI.TURN TRIM POTS 100. 606 
5K. 10K. 25K, 50K. 100K. 200K 
5.75 se. 3152.00 
MULTI -TURN TRIM POTS Smilax to Boums 
3010 style A / ' x ie" x I',:', 50. 100. 
10.000 ohms 
$1.50 n. 3104.00 
LIGHT ACTIVATED SCR' 
70.18. 200V IA 1 7 

PRINTED CIRCUIT BOARD 
4V, xB 4'Pe7 age E h'?e'p 
9ck. matched 
5.50 ea. 5152.20 
VECTOR BOARD 1' SPACING 
4 5 " x 8 5" SHEET 1 5 

2N5457NFET s .45 
2N 4891 UJT S .45 
TIS 43 UJT s .35 
ER 900 TRIGGER DIODES 4131.00 
2N 8028 PROD UJT $ .65 

VERIPAX PC BOARD 
This board Is a ' /,e" single sided Pa. 
per epoxy board. 4'h" x 8e 
DRILLED and ETCHED which will 
hold up 10 21 single 14 pm ICs or 
8, 16. or 1.51 DIP ICs with busses 
for power supply connector 35.25 

MV 5691 YELLOW -GREEN 
BIPOLAR LED $1.25 

MT 2 PHOTO TRANS S .60 
RED. YELLOW. GREEN OR 

AMBER LARGE LED's e. S .20 
1 4 PIN DIP SOCKETS 3 .35 
16 PIN DIP SOCKETS . 3 .38 
MOLEX PINS 100.51.00 

100046.00 
H PIN MINI DIP SOCKETS $ .30 
I0 PIN TO.5 TEFLON PC SOCKETS 5 .60 
10 WATT ZENERS 3 9, 4 7. 

12, 18OR 22V e. $ .60 
) LT ATT ZENERS 4 7. 5 6, TO 12, 
i5 180022V ee.$ 25 

PRV IA 3A 12A 50A 125A 
100 06 14 30 80 
200 07 20 35 1 15 4 25 
400 09 25 50 1 40 6 50 
600 I I 30 .701 80 8 50 
800 15 35 90 230 10.50_ 

1000 20 45 1 10 2 75 12 50 
REGULATED MODULAR 

POWER SUPPLIES 
- 15VDC AT 10Ortw 

E 115VAC INPUT. $24.95 
5VDC AT I A.,1 15VAC INPUT 524.95 
12v sA $24.95 
IN 414E jIN914h15151.00 

103, 1024 bit RAM 5275 
NEC 6003 2048 OA RAM $6.00 

101 256 bit RAM 51.40 
7489 RAM 52.30 
7 POLE I THROW TO.5 MINATURE 

ROTARY SWITCH 
5-30V LOW CURRENT $1.15 

TRANSISTOR SPECIALS 
2N3585 NPN SI TO-66 . . . . S 95 
2N3772NPNSITO-3 .. .. $1 80 
2N4901 PNPStTO.3 S 85 
2N5086 PNP SI TO-92. . . 4/$1 00 
2N4898 PNP TO-68 . . . S 60 
2N404 PNP GE TO-5 . . . 5/S 1 00 
2N3919 NPN SI TO-3 RF SI 50 
MPSAI3 NPN SI TO 92 3/1 00 
2N3767 NPN SI T0-68 . .. . $ 70 
2N2222 NPN SI TO-18 .. 511 00 
2N3055 NPN SI TO-3 S 80 
2N3904 NPN St TO 92 5/1 00 
2N3906 PNP SI TO-92 . 541 00 
2145296 NPN SI TO-220 S 50 
2N6 09 PNP SI TO-220 S 55 
2N3866 NPN SI TO-5 S 75 
2N3638 NPN Si TO-5 5.$1 00 
2N8517 NPN TO 92 Si ._? 5_1. 00 

TANTULUM CAPACITORS 

.220F 35V 
41UF 35V 
68UF 35V 
1 L 35V 

4 OUF 35V 

5 /S1 on 
5,31 till 
5/$1 110 

5151 00 
4/$1 00 

68UF35V 3/$1.00 
330F 75V S 40 
30UF 6V 5/S1 00 
150UF70V S.50 

CT7001 ALARM CLOCK CHIP $5.75 
FRA 7117 LEVEL Dade Array Optical 
Tape Readers S5 95 
MM 1402 -3 20 MM5057 -4 00 
MM1403 -3 20 MM5058 -4 95 
MM 1404 -2 50 MM5080 -4 95 
MM5013 -7 75 MM5061 -4 30 
MM5016 -3 50 MM5555-6 25 
MM5017 -4 75 MM5558 -6 25 
MM5055 -4.00 MM5210 -1 95 
MM5058 -4 00 MM5260 -2 95 

TTL IC SERIES 
74L00- 26 7476- 35 

7400- 14 7480- 48 
7401- 15 7483- 75 
7402- 15 7485 -105 
7403- 15 7486- 34 
7404- 18 7490- 49 
7405- 18 7491- 79 
7406- 35 7492- 49 
7407- 33 7493- 49 
7408- 18 7495- 74 
7409- 18 7496- 79 
7410- 15 74107- 34 
7411- 25 74121- 38 
7412- 30 74123- 74 
7413- 45 74125- 54 
7414 -1 45 74126- 54 
7416- 33 74150- 92 
7417- 33 74151- 69 
7420- 15 74153- 79 
7425- 27 74154 -1 05 
7426- 24 74155 -1 05 
7427- 27 74157- 75 
7430- 15 74161- 95 
7432- 24 74164 -110 
7437- 29 74165 -1 10 
7438- 29 74173 -1 35 
7440- 15 74175- 95 
7441- 95 74177- 75 
7442- 59 74181 -230 
7445- 79 74192 -110 
7446- 87 74193 -110 
7447- 87 74194 -1 15 
7448- 85 74195- 74 
7472- 28 74196- 95 
7473- 34 75324 -175 
7474- 35 75491 -1 10 

7475- 49 
ALCO MINATURE TOGGLE SWITCHES 

MTA 106 SPDT 51.20 
MTA 206 DPDT 51.70 

CMOS (DIODE CLAMPED) 
74CO2- .26 4013- 45 4028- .95 
74010- .30 4015 -1.24 4029 -1.20 
4001- .24 4017 -1.15 4030- .49 
4002- .24 4018 -1.24 4035 -1.50 
4006 -1.35 4019- .50 4042- .75 
4007- .24 4022 -1.24 4046 -2.75 
4009- .50 4023- .24 4047 -3.50 
4010- .50 4025- .24 4050- 69 
4011- .24 4026 -1.90 4055 -195 
4012- .24 4027- .55 4066 -100 

END 503- 5" EC 
HP 7740- 3 C C. 
MAN-4. 25"C A 
MAN-7. 3"C A 
DL 7 4 7- 6" C A 

33 3 die arra 

51.75 
51.40 
$1.20 
51.25 
51.95 
SI.35 

Full Wave Bridges 
NRV 2A bA 75A 
0()0 95 1 25 2 00 
400 1 1 5 1 50 3 00 
600 1 35 1 75 4.00 
CD 110 LINEAR 256 XI BIT SELF 
SCANNING CHARGED COUPLED 
DEVISE $125.00 

SANKEN AUDIO POWER AMPS 
$1101 O G 1O WATTS $ 0.90 
Si 1020 G 20 WATTS . $13.95 
Si 1050 G 50 WATTS 524.95 

LINEAR CIRCUITS 
LM 309K 5V 1A REGULATOR $1.00 
723 - 40 -E 40V REGULATOR 9 .54 
301148 -HI Per Op Amp S .26 
3207 5. 12. 15. OR 24V 

NEGATIVE REG 51.50 
741AHR741COP AMP 5 .31 
709c OPER AMP S .25 
307 OP AMP S .25 
CA 3047 HI PERE OP AMP 9 .95 
CA 3089 FM IF SYSTEM 53.25 
3401.5. 8, 12, 15. 18. 24V POS 

REG TO.220 $1.20 
101 OPER AMP HI PERFORM 5 .75 
LM 308 Opel Amp . Low Power $1.05 
747 -DUAL 741 5 .65 
556 - DUAL TIMER S .95 
537 - PRECISION OP AMP $2.80 
540.70W POWER DRIVER $2.50 
LM 3900 - QUAD OP AMP S .49 
LM 324 -QUAD 741 $1.50 
560 - PHASE LOCK LOOP $2.50 
561 - PHASE LOCK LOOP $2.50 
565 - PHASE LOCK LOOP $ 1.50 
566 FUNCTION GEN $2.50 
567 -TONE DECODER $1.50 
LM 1310N FM STEREO DEMOD 52.75 
8038 IC VOLTAGE CONT OSC 53.90 
LM370 -AGC SQUELCH AMP $1.15 
555- 25s -2HR TIMER $ .53 
553 QUAD TIMER $3.50 
FCD 810 OPTO-ISOLATOR $ .80 
1458 DUAL OP AMP S .55 
LM 380 - 2W AUDIO AMP 5 .80 
LM 377 -2 W Stereo Audio Amp 52.50 
LM 381 - STEREO PREAMP 51.00 
LM 382 - DUAL AUDIO PREAMP 51.00 
LM 311 - HI PER COMPARATOR S .95 
LM 319 - Dual HI Speed Comp $1.10 
LM 339 - QUAD COMPARATOR 51.25 

TRIACS SCR'S 
PRV to 10A 25A 1 5A 6A 35A 
100 40 70 1 30 40 50 1 20 
200 70 1 10 1 75 60 70 1 60 
400 1 10 1 60 2 60 1 00 1 20 2 20 
600 1 70 2 30 3 60 1 50 3 00 

Send 200 for our catalog featuring 
Translslors and Rectifiers 

145 HampsPere St Cambridge Mass 

Terms: FOB Cambridge, Maio 
Send Cheek or Money Order. 
Include Ponape Minimum 
Order $5.00. COD'S $20.00 

SI STATE SALES 
P. 0. 

OL 
80X 

D 
74 D 

SOMERVILLE, MASS. 02143 TEL. (611) 5474005 

WE SHIP OVER 95% 
OF OUR ORDERS THE 

DAY WE RECEIVE THEM 

Circle 99 on reader service card 
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SGS -ATES AUDIO AMPLIFIERS 

LOTS OF WATTS 
IN LESS SPACE 

FOR A WIDE RANGE 

OF APPLICATIONS 

10 WATT 

TCA 
940 

Type 
SUPPLY 
Voltage 
Range 
IVI 

Pout 
ITHD10%) 

IWI 

@EL 

1121 

BVec 

IVI 

CloMd. LARe 
Gain 
Renee 
INRI 

Key 
Feewee 

Pria 

TAA 6 to 15 115 8 9 28 to 53 51.95 
611812 210 8 12 

TAA 220 8 18 

821A11 6 to 27 2.20 
4.00 

16 
16 

18 
24 

30 to 57 3.00 

TVA 6 Io 27 1.40 8 12 30 to 57 1.80 
621Al2 2.20 16 18 

TAA 6 Io 18 2.20 4 9 30 to 46 3.00 
641811 4.50 4 14 

4.70 8 18 Wide Supply 
TBA800 5 to 30 2.80 

5.00 
16 
16 

18 
24 

30 to 53 Voltage 
Range 

255 

TBA 2.60 4 9 Thermal 
810AS 4 to 20 6.00 4 14.4 28 to 51 Shut- 3.00 

7.00 4 16 Down 

.75 4 6 Low 
TBA820 3 to 16 1.60 4 9 30 to 52 Voltage 1.65 

200 8 12 Operation 

TCA830 5 to 20 2.00 4 9 28 to 51 Thermal 2.25 
3.50 4 12 Shut -Down 

TCA940 6 to 24 6.50 8 20 28 to 51 Fully 4.50 
10.00 4 20 Protected 

TOA 10.00 8 *_15 Fully 
2020 !18 15.00 

ITHD1 %I 
4 ±15 40 Protected 7.80 

Minimum Order S10.00. Add S1 00 for Postege. Data Shwa 6.25 ea. 

IF IT ISN T INDUSTRIAL QUALITY OR BETTER, 
WE WON'T SELL IT TO YOU 

SEND CHECK OR MONEY ORDER TO 

ANCRONA DORR 
P.O. BOX 2208R 

CULVER CITY, CA 90230 (213) 641 -4064 

Circle 101 on reader service card 

HOBBY/WORKSHOP 
WALL STORAGE CENTERS 
These high -quality, exceptionally convenient units are perfect 
for the hobbyist or handiman with lots of tools and no place 
to store them. Also ideal for storage of small parts, hardware 
and components. Budget priced complete with pegboard wall. 

WWSC3 1D 

HOBBY STORAGE 
CENTER 

WWSC5 
TRADESMAN 

STORAGE 
CENTER 

$69.95 

WE OFFER ONLY THE 
FINEST QUALITY PRODUCTS AVAILABLE 

SEND CHECK OR MONEY ORDER TO 

®NIcR0NAc0RR 
P.O. BOX 2208R 

CULVER CITY, CA 90230 (213) 641 -4064 
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OLVt Y 
PR 

EZH K 
E -Z Hooks have been designed and 
field tested throughout the industry 
to save time and money in commer- 
cial electronic production and servic- 
ing. The spring -loaded hook attaches 
firmly, yet so gently it will not 
damage component - frees hands 
while testing. Durably constructed 
and fully insulated to a single contact 
point assuring true readings. Meets 
exacting laboratory and space age 

computer technology requirements. 
AVAILABLE IN 10 RETMA COL- 
ORS: Red, black, blue, green, orange, 
yellow, white, violet, brown or gray. 
The most unique field -serviceable test 
connectors available. Fast, safe, sure 
and trouble -free. NOW AVAILABLE 
FROM ANCRONA... the source you 
can trust for fine quality, industrial - 
grade electronic components and 
accessories. 

UR TT CONNECTIION 
RCM WITH E -Z -H o K 

Jumper with X M Micro Hooks 
Part No. Length Price 

204XM -12' 12" $1.70 
204XM -24' 24" 1.70 

MICRO HOOK 

XM Micro Hook (1.75" long, <1 gram) for 
difficult IC Testing. Permits hookups to del- 
icate wires where weight and leverage may 
damage component. $.80 ea. 

MINI HOOK 
r -. 

X100W Mini Hook (2.25 "long) combines 
rugged construction, miniature size and 
Finger -eze Hypo Action for all the best test 
connections. The hook is large enough for 
component leads, yet small enough to get 
into tight places. $.75 ea. 

Jumper with X -100W Mini Hooks 
Part No. Length Price 

204 -12W* 12" $1.60 
204 -24W* 24" 1.60 

EXTRA LONG MINI HOOK 

XL -1 Mini Hook (5.0" long) combines all the proven features of the X100W with an extra long body. It 
will make safe, short -free test connections in card racks and through deep wiring nest up to 4 ".$1.25 ea. 

Jumper, XM Micro Hook to 
Banana Plug 

Part No. Length Price 
201XM* 32" $1.40 

Jumper X -100W Mini Hook** 
to Stacking Banana Plug 

Part No. Length Price 
201W* 32" $1.35 

Jumper with XL -1 Long Mini Hooks 
Part No. Length Price 

204XL1 * -12 12" $2.80 
204XL1 * -24 24" 2.80 

Jumper, XL -1 Long Mini Hook** 
to Stacking Banana Plug 

Part No. Length Price 
201X L-1" 32" $1.95 

Specify co /or. Square hole tip for hooking laterally to leads or vertically over square wire -wrap pins. 

ANCRONA ... YOUR FIRST SOURCE FOR INDUSTRIAL QUALITY 
ELECTRONIC COMPONENTS AND ACCESSORIES 

Prices effective through April 30, 1976 
Minimum order $10.00. Add $1.03 to cover postage and handling. 

California resident add 6% sales tax. 
SEND CHECK OR MONEY ORDER TO: 

ANCRONA CORR 
Mail order: P.O. Box 2208R, Culver City, :".:A 90230. Phone order: (213) 641 -4064 

Visit our Electronic Shop: 11080 Jefferson Blvd., Culver City, CA 
(Studio Village Shopping Center) 

Prices may very at over- the -counter locations. 
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m 
MATSUO 

DiPPED TANTALUM 
CAPFiCiTORS 

MFD WVDC 1-9 10up 50up MFD WVDC 1-9 10up 50up 
.1 35 30 25 20 
.16 35 30 25 20 4.7 35 40 32 26 
.22 35 30 26 20 6.8 35 40 32 26 
.33 35 30 25 20 10.0 16 38 30 24 
.47 35 30 25 20 10.0 35 40 32 26 
68 35 30 25 20 15.0 35 95 64 56 
1.0 35 30 25 20 22.0 16 40 32 26 
1.5 35 35 28 23 33.0 20 95 64 56 
2.2 20 30 25 20 47.0 20 1.40 1.06 90 
3.3 35 38 30 24 68.0 16 1.40 1.05 90 

CONTINENTAL 
3PEC IALTI ES 
PROTO BOARD 6 $15.95 

The PB -6 lets the user test and build circuits without soldering or patch 
cords: all interconnections between components are made with com- 
mon #22 AWG hook -up wire. This quality breadboarding kit includes 
630 component tie points at less than 2.5c each. It measures 6" long 
by 4" wide. Designed specially to Breadboard Microprocessor Circuits. 

DIODES 
1N78 .30 1N3595 .95 
1N416 .40 1N3600 .15 
1N456A .50 1N3604 .15 
1N457 .30 1N3717 5.00 
1N459Á .25 1N4099 1.95 
1N463A .25 1N4148 .10 
1N538 .65 1N4164 .10 
1N547 .40 1N4246 .45 
1N645 .95 1N4734A .60 
1N751A .30 1N4735A .50 
1N753A .28 1N4742A .40 
1N823 .70 1N4744A .40 
1N826 .95 164752 .40 
16829 4.10 1N4817 .16 
1N914 .10 1N4820 .20 
1N1731 1.70 164864 1.30 
1N2175 5.50 1N5054 25 
162621 2.40 1N5062 50 
162989 1.90 

EXA11. 
SPECIIAL 

TONE DECODER 
XR567CN (8 PIN) 

1 PC $1.70 

10 UP 1 40 

25 UP 1 20 

4440 100 UP 1 10 

500 UP 95 

High Quality 
CfiR30N FILM RESISTORS 

rmm t0°hm t° 
4 

Watt 5/ 
10 mllgohms 

S1.69 per 100 
Only in multiples of 100 per value 

150 different values in stock 
OHM OHM OHM OHM OHM OHM OHM OHM OHM OHM OHM OHM 

10 100 1K 10K 100K 1M 33 330 3.3K 33K 330K 3.3M 
11 110 1.1K 11K 110K 1.1M 36 360 3.6K 36K 360K 3.6M 
12 120 1.2K 12K 120K 1.2M 39 390 3.9K 39K 360K 3.9M 
13 130 1.3K 13K 130K 1.3M 43 430 4.3K 43K 430K 4.3M 
15 150 1.5K 15K 160K 1.5M 47 470 4.7K 47K 470K 4.7M 
16 160 1.6K 16K 160K 1.6M 51 510 5.1K 51K 510K 5.1M 
18 180 1.8K 18K 180K 1.8M 56 560 5.6K 56K 560K 5.6M 
20 200 2K 20K 200K 2M 62 620 6.2K 62K 620K 6.2M 
22 220 2.2K 22K 220K 2.2M 68 680 6.8K 68K 680K 6.8M 
24 240 2.4K 24K 240K 2.4M 75 760 7.5K 75K 750K 7.5M 
27 270 2.7K 27K 270K 2.7M 82 820 8.2K 82K 820K 8.2M 
30 300 3K 30K 300K 3M 91 910 9.1K 91K 910K 9.1M 

XR FUNCTION 
GENERATOR 

XR.2206KA SPECIAL $16.95 
Includes monolithic function gen- 
erator IC, PC board, and assembly 
instruction manual. 

XR- 220úK8 SPECIAL $26.95 
Same as XR- 2206KA and includes 
external components for PC board. 

PULSE 
GENERATOR 

Interdesìan 1101: 0.1Hz 
2MHz, 0.5V Output, var. 
width, line or battery 
operation. $159.00 

SPDT 
MINIATURE 

TOGGLE SWITCH 

115V 

105D 

5A RATING 

$.95 

PLESSEY Ks 
5L610C RD amplifier 04.07 
SL611C RF amplifier 4.07 
SL612C IF amplifier 4.07 
SL613C Limiting amp /det. 8.66 
SL620C VOGAD 6.15 
SL621C AGC generator 6,15 
SL622C AF amp /VOGAD 15.21 

sidatone amplifier 
SL623C AM det. /AGC amp/ 11.19 

SSB demod. 
SL624C Multimode dat. AF amp. 5.70 
SL63OC AF amplifier 3.85 
SL64OC Dbl. bal. modulator 7.55 
SL641C Receiver mixer 7.66 
SL645C Square law device 7.55 
SL6508 Mod. /phase loc. loop 10.86 
SL650C Mod./phase loc. loop 6.80 
SL6518 Mod./phase loc. loop 12.06 
SL651C Mod./phase loc. loop 7.56 

26125 1.40 261534 1.00 262538 2.40 
26173 2.15 261540 1.05 262600 7.00 
214293 .60 2N1543 3.4o anasos .49 
26327 60 261544 1.40 2N2605A .58 
2N324 .56 2N1549 1.80 262606 3.50 
26336 1.00 261551 3.90 2N2647 1.30 
2N338A .82 2N1552 3.90 2N2648 3.90 
2N388A .82 2N1554 1.90 2N2658 6.90 
26389 8.90 261557 1.70 2N2706 .25 
26393 3.70 261613 .40 2N2712 .30 
2N398B 1.00 2N1671B 2.30 2N2713 .14 
2N404 .30 2N1693 13.90 2N2714 .40 
26417 .85 2N1711 .40 2N2715 .18 
26456 1.30 2N1715 .70 2N2716 .18 
26491 4.90 261720 4.80 262754 94.00 
26497 1.10 261893 .36 2N2802 9.70 
2N508A .40 2N1907 4.80 262833 3.90 
2N511A 3.50 2N1924 1.25 2N2850112.50 
2N6128 2.90 261934 9.30 262857 3.00 
2N614 6.90 2N1990 .75 2N2880 10.90 
2N652A .50 2N2060 2.05 2N2893 9.70 
2N677C 6.50 2N2080 4.90 262894 .45 
2N681 2.80 2N2081Á2.50 262895 1.00 
2N683 .2.90 2N2100 2.90 2N2903 4.10 
2N697 .26 2N2102 .45 262904 .30 
2N697A .50 2N2143 1.50 2N2904A .34 
2N699 .66 262147 1.40 262905 .32 
26790 3.50 2N2148 .68 2N2905A .34 
2N705 .60 262152 3.00 262906 .17 
2N7068 .40 262192 .60 2N2906A .19 
26711 .34 2N2192A .66 262907 .19 
2N7118 .60 2N2193 .44 2N2907A .26 
26718 .28 2N2197 2.40 2N2911 21,00 
2N718A .31 262217 .80 2N2913 .89 
2N720A .50 2N2218 .25 2N2925 .20 
2N741 2.80 2N2218A .28 262926 .14 
2N744 .35 262219 .29 262947 14.40 
2N829 2.80 2622198 .36 2N2949 5.90 
2N834 .35 262221 .24 262950 6.40 
2N859 7.90 2N2221A .25 2N2968 1.90 
2N894 2.90 262222 .24 262969 30.90 
2N918 .40 2N2222A .26 2N3019 .50 
2N929 .26 262259 1.10 263022 17.90 
2N930 .28 262270 .40 2N3053 .34 
26960 .45 262289 3.60 263054 .80 
26962 .45 262290 5.90 2N3055 .94 
26967 .48 2N2297 .95 2N3060 2.95 
26976 1.70 2N2323 1.90 2N3066A 1.19 
2N984 .95 2N2326 3.30 2N3107 .78 
261036 1.80 262356 5.90 2N3117 1.50 
2N1132 .30 2N2356A 6.90 2N3130 4.90 
2N1136 1.40 262359 15.90 2N3202 15.90 
2N1137A 1.80 262368 .29 2N3209 .89 
261143 1.90 2N2369 .22 263227 2.30 
261168 .65 2N2369A .28 2N3239 2.90 
261204 1.40 262382 4.40 2N3247 3.80 
261302 .50 262440 3.45 263250 .49 
2N1303 .60 262465 7.40 2N3307 8.50 
261305 .50 262468 1.00 263308 6.50 
261307 .65 262475 .56 263309 7.10 
261377 1.40 262476 .79 2N3323 1.15 
261444 .48 2N2483 .28 2N3324 .80 
261408 .60 262484 .25 2N3325 .70 
261420 .60 262492 4.00 2N3368 .80 
2N1485 2.60 262518 6.90 263375 6.50 
2N1521 4.80 262526 4.40 263390 .40 
2N1523 6.00 2N2527 5.40 2N3391 .41 

PREM IUM QUALITY 
TRANSISTORS RS 
IF IT ISN'T INDUSTRIAL QUALITY OR BETTER, 

WE WON'T SELL IT TO YOU. 

2N3391A .20 264037 .70 
263392 .20 2N3570 5.50 263705 .32 263856 .28 264045 1.90 
263393 .20 2N3571 3.90 2N3706 .21 263858 .26 2N4058 .25 
2N3394 .22 2N3572 2.60 263707 .18 263859 .28 264059 .24 
2N3395 .24 263584 1.80 2N3708 .22 2N3860 .29 2N4060 .25 
2N3396 .26 2N3614 1.10 263709 .22 2N3866 1.26 264061 .25 
2N3397 .28 2N3616 1.24 263710 .20 263877 .42 264062 .25 
263398 .25 2N3617 2.40 263711 .18 2N3900 .38 2N4093 1.05 
263414 .20 2N3634 7.90 263713 1.20 2N3901 .30 2N4123 .20 
263415 .20 2N3638 .18 263721 .22 2N3903 .20 2N4124 .20 
2N3416 .20 2N3640 .19 2N3725 .50 263904 .22 2N4125 .25 
263417 .38 2N3642 .19 263730 1.80 263905 .20 2N4126 .25 
2N3436 1.60 2N3643 .16 263731 2.00 263906 .22 2N4141 .26 
2N3440 .98 2N3646 .16 263732 2.26 2N3909 .80 264142 .17 
2N3441 1.70 263646 .10 263740 1.10 2N3924 3.50 2N4143 .16 
2N3442 2.15 2N3649 4.70 263741 1.60 2N3925 4.75 2N4220A 1.00 
2N3445 4.90 2N3650 6.10 263771 2.20 2N3933 1.30 2N4225 3.75 
2N3467 1.45 263651 9.20 263772 2.30 2N3945 .90 264226 3.90 
2N3468 1.85 263656 8.50 2N3773 3.30 263954 4.40 264227 .34 
2N3478 2.00 263657 9.90 2N3789 3.00 2N3954A 5.80 264228 .49 
263501 6.40 263662 .42 2N3793 .25 2N3955 2.70 2N4235 1.90 
263506 7.40 2N3663 .44 263796 3.00 2N3955A3.20 2N4237 1.20 
263554 3.90 263684 1.20 263799 3.15 2N3956 2.90 2N4238 1.30 
2N3646 2.90 263686 1.35 2143804 8.00 2N3957 1.45 2144248 .17 
2N3553 1.80 2N3685A 1.75 263805 10.40 2N3958 1.45 2N4249 .20 
263563 .16 2N3686 1.50 263819 .30 2N3964 1.09 264250 .22 
2N3564 .14 263687 1.60 263821 1.35 2N3970 1.20 2N4256 .28 
263565 .18 263692 .20 263822 1.40 2N3971 1.00 264258 .34 
263567 .26 263693 .21 263823 .69 263972 1.39 2N4289 .40 
2N3668 .28 263694 .22 2193824 1.00 264012 10.40 2N4291 .35 
2N3569 .19 263702 .30 2N3851 7.40 2N4032 1.90 2N5157 9.85 

Prices effective through April 30, 1976 

Minimum order $10.00. Add $1.00 to cover postage and handling. 
California residents add 6% sales tex. 

SEND CHECK OR MONEY ORDER TO: 

ANCRONA CORR 
Mail order: P.O. Boa 22088, Culver City, CA 90230. Phone order: (213) 641 -4064 

Visit our Electronic Shop: 11080 Jefferson Blvd., Culver City, CA 
(Studio Village Shopping Canter) 

Prices may cary at over -the counter locations. 

264293 .50 2N5172 .14 2N5592 1.00 
2N4303 .30 2N5190 .95 265637 26,90 
2N4341 1.35 2N5191 1.00 2N5644 7.10 
2N4347 1.60 2N5198 4.25 2N5655 .95 
264348 2.10 265210 .22 2N5657 1.20 
2N4352 2.00 2N5219 .16 2N5679 1.39 
2N4395 1.25 2N5220 .28 2N5742 35.00 
2N4400 .29 2N6221 .30 2N5777 .50 
2N4401 .33 2N5222 .16 2N5778 .54 
2N4402 .35 265223 .16 265779 .80 
2N4409 .30 2N5224 .22 2N5780 .85 
2N4416 .89 2N5225 .30 265810 .34 
2N4424 .35 2N5226 .26 265811 .38 
2N4425 .40 2N5227 .16 2N5812 .36 
2N4427 1.30 265232 .22 2N5813 .42 
264441 1.30 2N5232A .24 2N5815 .36 
2N4443 1.40 265249 .30 265816 .38 
264852 .85 2N5249A .31 265817 .38 
264858 1.10 265294 .75 266818 .40 
2N4859 1.20 2N5295 .60 265819 .42 
264863 5.45 2N5296 .95 265821 .60 
2N4870 .60 2N5298 1.00 2N5822 .56 
2N4878 3.85 2N5306 .26 2N5823 .66 
2N4890 .95 2N5306A .40 2N5824 .24 
2N4898 1.10 2N5307 .40 2N5825 .26 
2N4901 2.70 265308 .44 2N5826 .28 
2N4902 3.00 265309 .36 2N5827 .30 
2N4903 3.90 2N6310 .40 2N5828 .32 
2N4904 2.90 2N5311 .44 2N5828A .38 
2N4905 4.10 265322 .70 2N6000 .50 
2N4906 4.30 2N5323 .66 266001 .52 
2N4918 1.30 2N5354 .35 2N6002 .54 
2N4919 1.35 2N6355 .35 2N6004 .54 
2N4921 1.30 2N5365 .40 2N6010 .62 
2N4922 1.00 266366 .40 2N6011 .64 
2N4923 1.05 2N5367 .42 266014 .66 
2N4983 .80 265368 .24 266015 .68 
2N4984 1.10 265369 .25 2N6027 .50 
2N4985 1.90 2N5370 .26 266028 .64 
264986 .96 2N5371 .22 2N6076 .16 
2N4987 .65 265373 .26 2N6099 1.00 
264988 .95 2N5375 .25 2N6101 .95 
2N4989 1.40 265380 .50 2N6103 .98 
264990 .75 265381 .66 2N6107 1.90 
2N4991 .75 2N5382 .50 2N6109 2.30 
264992 1.10 2N5383 .56 2N6111 2.60 
2N4993 1.60 2N5397 2.90 266114 4.50 
264994 .25 2N5407 28.90 2N6116 2.10 
264995 .26 265409 31.90 2N6218 .60 
265016 12.70 265418 .30 266219 .59 
2N5036 1.17 2N5419 .34 2N8220 .58 
2N5064 .90 2N5420 .40 266221 .52 
265088 .45 2N5447 .26 2N6222 .28 
2N5089 .80 2N5448 .27 266223 .30 
265105 3.05 2N6449 .26 2N6224 .32 
2N5109 2.40 265450 .24 2N6225 .34 
2N5127 .16 265451 .24 3681 3.60 
2N5130 .20 265453 5.35 3N82 5.00 
2N5131 .20 2N5457 .65 3N83 1.70 
2N5133 .17 2N5458 .50 3N84 1.68 
2N5134 .18 2N5490 1.40 3N85 3.30 
2N5135 .16 2N5491 .80 3686 6.10 
2N6137 .26 2N5492 1.45 3N153 1.05 
2N5138 .24 2N5494 1.70 3N189 4.10 
2N5154 7.05 2N5496 1.90 40290 1.70 
2N5155 3.20 2N5562 12.40 40319 1.00 
265161 2.60 265563 8.90 40346 .70 
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CONTINENTAL SPECIALTIES 

PROTO BOARDS 
Build & test circuits as fast as you think) 
P8100 10 IC cap breadboard kit, 4.5 x 6.0 x 1.35 
PB101 10 14 -DIP cap, 5 -way post, 940 solderless 

tie points, 5.8 x 4.5" 
PB102 12 14 -DIP cap., like PB101 with 1,240 tie 

points, 7.0 x 4.5" 
PB103 24 14 -DIP cep 4 5 -way posts, 2,250 tie 

points, 6.0 x 9.0" 
PB104 3214 -DIP cap., 3060 solderless tie points, 

8.0 x 9.76" 
PROTO-CLIP 

power For n hands oft' p 
LOGIC MONITOR signal tracing. Brin Id' 

A simultaneously displays leads up fro PC board 
ae static dynamic log surface for teat troubla 

c states L, TTL, pci4 n 
HTL or CMOS pip ICs. PC16 g16 -pin $4.50 

9 err Pocket size. $84.95. PC 16 16 -Pin 4.75 

SOCKETS & BUS STRIPS 

$19.95 
$29.95 

$39.95 

$59.95 

$79.95 

Plug -in, wire, test, modify or expand without patch 
cords or solder. Snap together to form breadboard 
eedetl! 

PN /Description L. Hole -to -Hole Term'1s Price 
07595 Socket 6.5" 6.2" 118 $12.50 
01590 Bus 6.5" 6.2" 20 2.50 
QT47S Socket 5.3" 5.0" 94 10.00 
0T47B Bus 5.3" 5.0" 16 2.25 
0T35S Socket 4.1" 3.8" 70 8.50 
DT35B Bus 4.1'- 3.8 12 2.00 
O71RS Socket 2.4" 2.1" 36 4.75 
OT12S Socket 1.8" 1.5" 24 3.75 
OT8S Socket 1.4" 1.1" 16 3.25 
0775 Socket 1.3:: 1.0" 14 3.00 

LINEAR IC's 
H=TOó N=DIP M=MINI-DIP D=CER-DIP K=T0-3 
LM105H 3.90 LM311H 1.20 LM710CH .90 
LM108H 4.90 LM311D .90 LM710CN .90 
LM114H 3.00 LM311M 1.75 LM711CH .90 
LM300H 1.20 LM312N 1.75 LM711CN .90 
LM300N 1.20 LM318H 1.50 LM715CH 3.50 

LM318M 2.40 LM715CD 4.60 
LM324N 1.90 LM723CH .60 
LM331N 1.25 LM723CN .65 
LM336K 2.40 LM725CH 1.50 
LM339N 2.20 LM725CD 6.00 
LM320-5K 2.90 LM733CH 1.40 
LM320-5T 2.60 LM733CD 3.50 
LM320-12K 2.90 LM733CN 1.30 
LM320-12T 2.50 LM741CH .40 
LM340-5K 2.60 LM741CD 1.25 
LM340-6K 2.60 LM741CM .39 
LM340$K 2.60 LM747CH .75 
LM340-12K2.60 LM747CN .90 
1M340-151( 2.60 LM748CM .55 
LM340-18K 2.60 LM777CH 2.15 
LM340-24K 2.80 LM777CM 2.10 
LM565CM .70 LM3046CN .95 
LM556CM 1.30 LM3054CN 1.50 
LM567CM 1.70 SG45017 2.40 
LM709CH .75 SG4501N 2.40 
LM709CN .76 LM5000K 7,50 

LM301AM .80 
LM301AN 1.10 
LM301M .95 
LM302N 1.30 
LM302H 1.40 
LM304H 1.20 
LM305H .85 
LM305AH 1.06 
LM305N 1.00 
LM306N .95 
LM307H .60 
LM307M 1.50 
LM308H .85 
LM308AH 5.00 
LM3080 2.25 
LM308M 1.00 
LM309H 1.75 
LM309K 1.50 
LM310H 1.50 
LM310M 1.80 

P1101Á 
P1101Á1 
P2102 -1 
91 L02 
91102-1 
8080A 

MICROPROCESSORS & LSI 
1-9 10 up 1702 

P8101 
2.20 2.10 P8101-2 
3.50 3.30 P8102 
3.90 3.00 P8102-2 
3.90 3.20 P8111 
3.90 3.20 P8111-2 

38.50 9102PC 

17.00 
5.50 
6.00 
4.00 
4.00 
5.60 
6.00 
4.00 

7400N TTL 
7400N $.1[ 7442N .58 7497N 5.00 
7401N .15 7443N .77 74100N 1.00 
7402N .14 7444N .77 74104N 1.20 
7403N .15 7445N .77 74105N .50 
7404N .16 7446N .83 74107N .33 
7405N .19 7447N .72 74109N .74 
7406N .29 7448N .80 74110N .72 
7407N .29 7450N .14 7411151 1.20 
7408N .18 7451N .14 74116N 2.00 
7409N .20 7453N .14 74121N .36 
7410N .16 7454N .14 74122N .38 
7411N .24 7459N .20 74123N .70 
7412N .33 7460N .14 74125N .47 
7413N .44 7470N .26 74126N .53 
7414N .95 7472N .26 74128N .84 
7416N .30 7473N .37 74132N 1.10 
7417N .33 7474N .32 74136N .95 
7418N .25 7475N .50 74141N 1.20 
7420N .13 7476N .32 74145N .91 
7421N .33 7480N .48 74147N 2.40 
7422N .50 7481N 1.30 74148N2.00 
7423N .37 7482N .98 74150N 1.00 
7425N .23 7483N .70 74151N .80 
7426N .23 7484N 3.00 74152N 1.40 
7427N .25 7485N .90 74153N .79 
7428N .33 7486N .34 74154N 1.40 
7430N .20 7489N 2.20 74155N .97 
7432N .24 7490N .48 74156N .95 
7433N .36 7491N .78 74157N .74 
7437N .29 7492N .49 74158N 1.60 
7438N .29 7493N .49 74160N 1.24 
7439N .38 7494N .72 74161N .99 
7440N .16 7495N .80 74162N 1.25 
7441N .87 7496N .70 74163N .99 

74H00N .33 
74H01N .25 
74H04N .33 
74H05N .33 
74H08N .40 
74H10N .33 
74H11N .33 

74L00N .24 
74L02N .24 
74L03N .39 
74L04N .33 

74LS00 
741501 
741502 
741503 
741504 
741505 
741508 
741509 
741510 
741511 
741015 
741520 
74L521 
74LS22 
741527 
741530 
741532 
741_538 
741051 

74500 
74001 
74502 
74503 
74504 
74505 
74508 
74509 
74510 
74511 
74515 
74520 
74521 
74530 

9300PC 
9301PC 
9304PC 
9306PC 
9308PC 
9309PC 
9310PC 
9311PC 
9312PC 
9314PC 
9316PC 

HIGH SPEED TTL 
74H2ON .33 74H52N 
74H21N .33 74H53N 
74H22N .33 74H54N 
74H30N .33 74H55N 
74H40N .36 74H60N 
74H50N .36 74H71N 
74H51N .36 74H72N 

LOW POWER TTL 
74L10N .24 74L51N 
74L20N .33 74L73N 
74L42N 1.33 74L74N 

19 10up 
.38 .35 
.50 .49 
.39 .38 
39 38 
.45 .44 
.45 .44 
.39 .38 
.45 .44 
.39 .38 
.42 .41 
.57 .56 
.39 .38 
.56 .65 
.60 .59 
.45 .44 
.39 .38 
.45 .44 
.53 .52 
.39 .38 

44 
76 
60 
75 
55 
76 
80 
76 
55 
65 
76 
65 
76 
80 

74LS00 
1-9 10up 

741S54 .55 .54 
741S55 .39 .38 
741573 .65 .64 
741574 .65 .64 
741576 .65 .64 
741S78 .92 .91 
741S95 2.19 2.10 
7415107 .65 .64 
7415109 .65 .64 
741S112 .65 .64 
7415113 .92 .90 
74LS114 .92 .90 
7415123 1.30 1.29 
7415138 1.89 1.85 
741S139 2.00 1.95 
7415151 1.55 1.50 
7415153 1.89 1.85 
7415157 1.55 1.50 
7415158 1.68 1.60 
SCHOTTKY TTL 

74532 .80 
74540 .65 
74550 .76 
74551 .80 
74560 .80 
74564 .80 
74565 .80 
74674 .90 
74576 1,15 
74578 1.16 
74585 6.10 
74586 2.50 
745112 1.00 

745113 1 

745114 1 

745133 
745138 2 
745139 2 
745140 
745151 2 
746153 3 
740157 2 
740158 2 
745160 3 
745161 4 
745172 6 

9300 SERIES 
$1.00 9318PC 2.30 9366PC 

1.20 9321PC 1.20 93100 
1.50 9322PC 1.30 931_01 
6.90 9324PC 2.00 93108 
2.50 9328PC 2.50 931_09 
1.60 9334PC 2.95 93110 
1.50 9338PC 3.30 93111 
2.30 9340PC 5.00 93112 
1.20 9341PC 4.10 93174 
1.30 9342PC 1.15 93116 
1.50 9360PC 1.75 93L16 

.36 

.36 

.36 

.36 

.36 

.75 
.75 

34 
43 
90 

74164N 1.10 
74165N 1.10 
74166N 1.28 
74170N 2.05 
74173N 1.34 
74174N 1.25 
74175N .94 
74176N .90 
74177N .90 
74178N .90 
74179N 2.50 
74180N .80 
74181N 2.39 
74182N .70 
74184N 1.84 
74185N 2.20 
74188N 4.75 
74190N 1.20 
74191N 1.20 
74192N .96 
74193N .95 
74194N 1.10 
74195N .74 
74196N .99 
74197N .78 
74198N 1.60 
74199N 1.60 
74200N 5.60 
74221N 1.50 
74251N 1.75 
74278N 2.45 
74279N .94 
74293N 1.00 
74298N 1.98 

74H73N .80 
74H74N .80 
74H76N .75 
74H102N .75 
74H103N .90 
74H106N .95 

74190N 1.62 
74L93N 1.51 
74L95N 1.62 

1-9 10up 
74LS160 3.00 2.90 
74LS161 3.00 2.90 
7410162 2.25 2.20 
7415163 2.25 2.20 
7415170 5.80 5.70 
7410174 2.20 2.15 
74LS175 2.40 2.35 
7415781 3.69 3.65 
7415190 2.85 2.80 
7415191 2.85 2.80 
7415193 2.85 2.80 
7415194 2.25 2.20 
7415195 2.25 2.20 
7415251 2.06 2.00 
741S253 2.42 2.40 
7415257 1.89 1.85 
7415258 2.06 2.00 
7415260 .60 .44 

50 
20 
80 
20 
20 
80 
20 
40 
40 
00 
90 
70 
00 

1.75 
1.50 
1.60 
3.20 
1.80 
2.80 
4.20 
1.80 
1.70 
3.20 
3.50 

745174 3.30 
745175 2.90 
745181 6.00 
745189 4.40 
745194 3.30 
745195 3.30 
740251 2.20 
74525312.40 
745257 2.40 
745258 2.40 
745260 1.20 
745280 5.70 
745289 4.00 

93118 
93121 
93122 
93124 
93128 
93L34 
93138 
93140 
93141 
93160 
93L66 

3.50 
1.50 
1.80 
2.80 
3.70 
4.00 
4.20 
6.50 
6.50 
3.00 
2.70 

C-MOS 
P/N 1-910up P/N 1-910up 
40004E .24 .23 4027AE .55 .53 
4001AE .24 .22 4028AE .95 .88 
40024E .24 .22 4029AE 1.25 1.22 
40044E4.003.99 4030AE .44 .40 
40064E 1.30 1.20 4033AE 2.00 1.94 
40074E .24 .23 4035AE 1.25 1.14 
40084E 1.79 1.65 4040AE 1.58 1.50 
4009A E .59 .51 4041A E 1.82 1.75 
40104E .50 .49 40424E .78 .75 
40114E .24 .23 4043AE .85 .80 
40124E .24 .22 40444E .80 .75 
40134E .45 .40 40474E 2.75 2.70 
4014AE 1.46 1.34 40484E 1.43 1.42 
4015AE 1.24 1.23 40494E .68 .53 
4016AE .60 .49 4050AE .58 .53 
40174E 1.15 1.07 4051AE 1.49 1.48 
40184E 1.24 1.23 40524E 1.49 1.48 
4019AE .60 .49 4053AE 1.49 1.48 
40204E 1.45 1.34 40554.E 1.95 1.94 
4021AE 1.38 1.25 4056AE 1.99 1.98 
4022A E 1.05 .99 40634E 2.50 2.49 
4023AE .24 .22 40664E 1.10 1.09 
40244E .88 .80 40684E .50 .49 
4025AE .24 .22 4069AE .44 .43 

P/N 1-9 10up 
40704E .60 .59 
4071AE .25 .23 
4072AE .34 .31 
4073AE .38 .35 
4075AE .38 .35 
4076AE 1.24 1.22 
4077AE .70 .89 
407845 .38 .35 
40814E .25 .23 
4082AE .34 .31 
40954E 2.00 1.99 
4098A E 1.30 1.29 
40994E 2.90 2.89 
4507AE .60 .55 
4508AE 2.20 2.19 
45104E 1.45 1.44 
45144E 5.00 4.99 
4515AE 5.00 4.99 
4516AE 1.75 1.74 
4518AE 1.28 .98 
4520AE 1.28 .98 
45284E 1.59 1.45 
4685AE 2.05 1.89 
4901AE .43 .36 
4911AE .43 .36 

INDUSTRIAL QUALITY 
COMPONENTS 

We've been buying and selling top quality 
components for nearly ten years. Our 
annual volume exceeds $3 million. We 
handle only original parts, from the 
world's leading manufacturers and our 
customers include some of the largest 
and most quality- conscious companies. 
Now you can take advantage of our 
component buying skills and power 
and select from a broad range of 
advanced circuits. 

COMPUTER 
INTERFACE 

DM8820N 2.40 
DM8820AN 6.90 
DM8830N 2.40 
DM8831N 5.20 
DM8832N 6.00 
N8T268 4.40 
9600PC 1.30 
9601PC 1.20 
9602PC 1.95 
9614PC 2.30 
9615PC 2.40 
9616PC 5.00 
9617PC 3.50 
9620PC 4.00 
9621PC 4.00 

75107 
75107BN 2.60 
751088N 2.30 
75109N 2.20 
75110N 2.20 
75115N 2.25 
75138N 2.95 
75150N 3.10 
75154N 4.10 
75208N 2.70 
75234N 2.50 
75450N 1.25 
75451N 1.00 
75452N 1.00 
75453N 1.00 

7520 SERIES 
SENSE AMPS 

7520N 4.00 
7521N 2.00 
7522N 4.25 
7523N 1.75 
7524N 2.00 
7525N 4.50 

TWO -PHASE 
MOS CLOCK 

DRIVER 
MH0026CN 5.50 

DECODED 
READ/WRITE 

RAM 
P1103 5.90 
2524V Recirculating 

512 Bit Dynamic 
Shift Register 

1 -24 2.40 
25 up 2.30 

MICROPROCESSOR 
SPECIAL 

0000A $30.50 

BIPOLAR 
MEMORY 

C3101 6.50 
P3101 4 90 
C3101A 7.30 
P3101A 5.80 
IM5501CDE 7.30 
IM5501CPE 6.80 
MM5560D 7.30 
MM5560N 5.80 
DM8599N 5.80 
93403PC 6.80 

1024-BIT 
N-Channal RAM 

C2102 5.00 
P-2102 2.85 
C2102-t 5.00 
P2102-1 3.90 
C2102-2 6.00 
P-21022 3.00 
P-2102A 8.00 
P.2102A-2 9.50 
P-2102A-4 6.00 
2601-1 4.00 

11.40 2601-21 
26028 3.80 
2602-18 4.40 
2602-2B 4.00 
MK4102P 11.40 

CPE 6.00 
755275622-1CPE 6.00 
TMS4033JL 9.00 
TM54033N L 4.20 
TMS4034JL 9.00 
TM54034NL 4.20 
TMS4035JL 9.D0 
TMS4035NL 4.20 

MM 
MM404H 12.00 
MM405H 23.00 
MM406H 6.50 
MM407H 6.50 
MM461H 11.40 
MM454F 18.00 
MM500H 2.00 
MM506H 3.20 
MM507H 3.20 
MM550H 5.90 
MM551H 5.60 
MM555H 5.60 

MOS-LSI 

1403A H 
1403AN 
14044H 
1404AN 
I405Á 
1406 
1407 
1506 
150 
1607 2 
P2101 
P2101.1 
P2101-2 
P2111 
P2111-1 
P2111.2 
P2112 

P2401 
P2112-2 

P2406 
2505K 
2512K 
---- 
2526V 
2533V 
2803PC 
2804PC 
2807PC 
2808PC 
TMS3114J 
TMS3120JC 
TMS3120NC 
TMS3133NC 
3341ADC 
3341APC 
3347OC 
3347PC 
4102 
7552 
7552-1 
7552-2 
MM4055D 
MM4056H 
MM4057D 
MM5025N 
MM5026N 
MM5027N 
MM5055N 
MM5056N 
MM5057N 
MM5058N 

3.80 
4.00 
3.80 
4.50 
2.90 
4.00 
8.40 
8.40 
3.00 
3.00 

33.00 
5.00 
5.50 
4.90 
3.80 
6.00 
5.90 
5.00 
5.90 
9.90 
9.70 
3.30 
4.00 
2.50 
3.50 
7.90 
4.00 
4.00 
2.70 
4.00 
9.40 
7.00 
6.00 
7.50 
8.00 
7.00 
5.80 
4.60 
4.95 
4.95 
5.40 
550 

12..00 
9.70 

13.00 
20.00 
20.00 
20.00 

5.50 
5.50 
5.50 
5.50 

IC SOCKETS 
SOLDER -TIN DIP WIRE-WRAP GOLD 

PIN 1-24 25 100 PIN 1 -24 25 100 TEFLON TO-5 
8 .21 .19 .17 14 A5 .41 .37 3PIN .55 EA 

14 .25 .22 .20 16 .54 .49 .44 4 PIN .66 EA 
16 .28 .25 .23 6 PIN .90 EA 
24 .67 .61 .55 SOLDER - GOLD DIP 8 PIN 1.10 EA 
28 .88 .80 .72 10 PIN 1.40 EA 
36 1.09 .98 .89 14 .34 .31 .28 
40 1.24 1.12 .92 16 .37 .34 .31 

INTERSIL 8038 
PRECISION WAVEFORM 

GENERATOR & VCO 
For simultaneous sine, square 
and triangular wa eforms <001 
Hz to 1MHz. 

Pan No. 1 -9 VOu 
8038CCFD 3.90 3.70 

1 -AMP RECTIFIERS 
10 100 1000 

1N4001 1.00 7.00 60.00 
1N4002 1.10 8.00 70.00 
1N4003 1.20 9.00 80.00 
1N4004 1.30 10.00 90.00 
1N4005 1.40 11.00 100.00 
1514006 1.50 12.00 110.00 
1N4007 1.60 13.00 120.00 

.125" dia. 

209 RED $.25 
209 YELLOW .35 

r209 GREEN .35 

LEDs 

.160".dia. 

OIL 
216 RED 5.25 
216 YELLOW .30 
216 GREEN 30 

.200" dia. 

220 RED $.25 
220 YELLOW .30 
220 GREEN .30 

LOW PROFILE 

.200 " dia. 
226 RED $.25 
226 YELLOW .30 
226 GREEN .30 
226 ORANGE .30 

.200" dia. 

5053 RED $.35 
5053 YELLOW .40 
5053 GREEN .40 
5053 ORANGE .40 

MV50 REO 5.30 

216 = MV5024 
5053 = MV5053 

HYBRID POWER 
AMPLIFIERS 

SI1010G 
SI .1020G 
SI-1030G 
51.1050E 
SI-1050G 

10W 
20w 
30W 
50W 
50W 

$6.40 
9.90 

18.70 
24.90 
24.90 

HIGH VOLTAGE 
TRANSISTORS 

BU204 3A 1300V $4.14 
BU205 3A 1500V 4.95 
BU206 3A 1700V 5.94 
BU207 6A 1300V 5.85 
BU208 6A 1500V 6.93 
BU209 6A 1700V 8.64 

PICO -PAC 

THE SMALLEST 
AC /DC POWER 
SUPPLY EVER! 

Only 1.70 "x1.00" 
x 0.85', output pre- 
set f5 %, 9 models: 

5 140 
8 115 

10 100 
12 90 
15 70 
18 50 
20 35 
22 25 
24 15 

$39.80 each 

POWER SUPPLIES 

ADTECH 

Model No. 
Out wt 

Vdc Amps 1-4 5 up 

APS5-3 
APS 12-1.6 
APS 15-1.5 
APS24-1 
APS28-0.8 

5 
12 
15 
24 
28 

3.0 
1.6 
1.5 
1.0 
0.8 

$29.95 $28.60 

APS5.6 
APS12-4 
APS15-3 
APS24-2.2 
APS28-2 

5 
12 
15 
24 
28 

4 
3 

2.2 
2 

$48.45 $46.05 

OPCOA 
SLA1 
SLA11 

RED 
GREEN 

RED 
RED 
RED 
RED 
RED 
RED 
RED 
RED 

DISPLAYS 
XCITON 

2.25 XAN72 
3.50 XAN52 

LITRONIX 

RED 
GREEN 

2.00 
2.00 

D 180 6.00 0144 RED 6.00 
DL81 6.00 01402 RED 4.00 
OLIO 6.00 01701 RED 3.40 
D1_104 4.00 DL704 RED 2.25 
n 1101 4.90 D1707 RED 2.35 
DL57 9.90 01747 RED 2.50 
D161 12.00 1 -9 10 up 
D 133 4.00 f11 747 irif.,p 2 50 2 40 

CARBON FILM RESISTORS 
X WATT 5% 

150 STANDARD VALUES .. . $1.69 per 100 
10 ohm to 10 magdhms . . ..Only In multiples of 100 per value 

EP 9125 
9 -DIGIT DISPLAY 

$7.90 
1/8" Character Ht. 
Compact, Thin PC 
Pkg., Wide Viewing 
Angle 

APS5-10 
APS 12-7 
APS15-6 
APS24-5 
APS28-4 

5 
12 
15 
24 
28 

10 

6 
5 
4 

$72.25 $68.65 

OPTOISOLATORS 
MONSANTO LITRONIX 

IL1 1.30 IL74 1.35 
M C T 2 1.35 11_12 1.40 11074 1.75 

1116 1.80 11074 3.40 

ELECTRONIC 
ARRAYS 

EA1500AJ 
1-24 $21 00 
25 16 80 
100 1400 
EA 1500401 
1-24 $16730 
25 14.40 
100 12.00 

WAVEFORM GENERATOR KIT 

EXAR XR205K $25.00 

Here's a highly versatile lab 
instrument at a fraction of 
the cost of conventional 
unit. Kit includes 2 XR205 
IC's, data & applications, PC 

board (etched and drilled, 
ready for assembly) and 

- detailed instructions. 

Prices effective through April 30, 1976. 
Minimum order: $10.00. Add $1.00 to covar postage and handling. California esidents add 6% sales tax. 

SEND CHECK OR MONEY ORDER TO: ANA CORP 
Mail order: P.O. Box 2208R, Culver City, CA 90230. Phone order: 1213) 641 -4064 

Visit our Electronic Shop: 11080 Jefferson Blvd., Culver City, CA 
(Studio Village Shopping Canter) 

Prices may very at over -the- counter locations. 

STANDARD MICROSYSTEMS 

Circle 105 on reader service card 

COM2502 $13.20 $10.60 
COM2502P 8.00 6.85 
COM2017 13.20 10.60 
COM2017P 8.00 6.85 
COM2502H 25.00 20.00 
COM2017H 25.00 20.00 
COM2601 30.00 24.00 
COM5016 12.00 9.60 
KR2376-ST 20.00 17.50 
KR3600-ST 20.00 17.50 
NMX5010 12.00 9.60 
CAL1022 60.00 52.00 

www.americanradiohistory.com

www.americanradiohistory.com


&PAiitq-Pot hurt S4[E! 
Each pac only 

AB pain are first quality(no fallout), tested and guaranteed. 
$y98 

Memory pac 
4 MM5016 MOS TO -5 5121 
BIT shift registers 
from NATIONAL - with 
data $1.98 

Flip -Flop pac 
, lOassorted Flip -Flops, 

Dual JK's, RST's, and 
low power FF's, with 
data 

$1.98 

Comparator 
pac 5 assorted DIP'S- - 

LM311, 710, 711, 

with data $1.98 

GGTTL Gates 
1Jassorted DIP's 7400 

series -1420, 7430, 7440, 

etc...All prime, marked 

parts, with data 

$1.98 

LED pac 
10 assorted discrete 
LED's -green, red, and 

infra -red, with data. 

$ 

Transistor pac 
4Oassorted TO -92 
plastic transistors- - 
PNP's and NPÑ's, mostly 

Fairchild house marked. \ $1.98 

Regulators 
4 LM723 DIP variable 
regulators, 2 -40V, with 

data 
$1.98 

Diodes 4' 
1 Germanium computer 
signal diodes with leads 
trimmed for PCB mounting. 

$1.98 

10DRwatt rs 
é watt 5% resistors 

of any single standard 
value from 2.7 ohm to 

1M ohm 

$1.98 

Linear pac 
ß assorted liseurs in 

mini -DIP or TO -5 *741 op 

amp, LM307 op amp, LM 

703 RF -IF amp, with data 

and circuits $1.98 

DIP RC Network 
Cum assorted 14 and 16 

pin IC packages contain- 
ing precision resistors 
and capacitors -no data 
available $1.98 

Switches 
8 SPST momentary contact 

push button N.O. Red 

button fits in approx. 
a" panel, with lock washer 
and mounting nut. 

$1.98 

LED Display pac 
2 DL33 - 3 digits each, 
approximately .1" mag- 
nified digits in a 12 t..... 

pin DIP, with data 

$1.98 

The above are special 

Buy 5 pacs for $9.90 and offerings from Babylon 

Ic -a- ac for 
Electronics, and will 

. p p I ` be shipped third class. 

® 1 G See . bottom of ad for 

ordering instructions. 

rl'htr-tlrcwr1 i 7 ' I AMPAti # l :ar' 
S TL 

7400 $ .20 7453 $ .10 

74H00 .25 7454 .20 

7401 .14 74L54 .25 

74H01 .25 74L55 .25 

7402 .25 7460 .16 

7404 .25 74L71 .20 

74H04 .30 7472 .40 

7405 .30 74L72 .60 

7406 .40 7473 .35 

7408 .30 74L73 .75 

7410 .12 7474 .45 

7413 .75 74H74 .75 

7420 .40 7475 .35 

74L0 .12 7476 .35 

74L20 .25 74L78 .70 

74H20 .18 7480 .50 

74H22 .30 7483 .70 

7430 .10 7489 2.00 

74H30 .30 7490 .70 

74L30 .30 7492 .35 

7440 .10 7493 1.00 
74H40 .22 7495 .65 

7442 1.00 74L95 1.00 

7447 1.50 74107 .25 

7450 .10 74145 1.25 

74H50 .30 74155 .90 

7451 .10 74174 1.00 

74H51 .25 74180 1.00 

75492 1.00 
74193 1.50 

' 

/ eclair [may 
CD4001 $ .29 CD4023 .29 

CD4002 .29 CD4024 1.50 
C04009 .59 CD4025 .34 

CD4010 .59 CD4030 .65 

CD4011 .29 74C20 .65 

CD4013 .69 74C42 2.00 
CD4015 1.98 74C157 2.50 
CD4016 .69 74C195 1.00 
C04019 .69 

DIP TRIMMER 
-12 turn trimpots 

.411110., which plug into 

. a DIP socket , -5K and 200K 
r -;" x h" x ;" 

-4 leads spaced 
.3" x .2" 

Each $.65 10 for $4.95 

25K Trimmer 
Printed Circuit 

Board Type 
Each $.20 

1 

10 for $1.50 AI 
TRANSISTOR / 

2N3904 - HEP736 
T092 PLASTIC - NPN 
300 MW 60V - 0100-300 
NEW - FAIRCHILD - MARKED 

EACH $ .15 10 FOR $1.00 

1 AMP RECTIFIER 
EACH $ .13 

1N4007 SALE 
10/ $1.00 

NPN TO3 POWER 

2102-2 MOS 

1024 BIT MEMORY 
14 PIN DIP ON CARRIERS 

Each $3.00 10 for $27.00 

1 Amp OP AMP Amp 
Similar to National LH0021. 
o General purpose op- 

erational amplifier 

o ° . in a TO -3 package. 
° o Capable of large 
o 0 output currents. 
0 

$6.95 ea. 5/$30.00 

More Memories 

93410 -256x1 RAM, fully de- 

--5-5d, high speed (40 ns) 

TRANSISTORS 
2N3055: PD -115W; VCE -60V; 

HFE -50; FT -30K. 

Each $ .90 10 for $6.95 

410 (RCA) 200V -10A 

2N3772 70V -30A 1 -.I 

Each $1.75 10 for $15.00 

open collector output. 16 

pin DIP with data. 
ONLY $2.25 10/$18.95 

BIT PROM. 2K 

static units. Ultra- 

violet light erasable. 
EACH $9.95 

3 -Amp Power Silicon 

Rectifiers 

PRV PRICE PRV PRICE PRICE 
50..$.08 600..$.23 

100.. .10 800.. .30 

200.. .15 1000. .40 

400.. .18 1200. .50 

SPACE AGE 

CLOCK KIT 
Instructions & 

parts - 12 or 

24 hour format. 

Four digit clock kit includes all 

parts for complete clock: 316"x 2 ": 
-END 70 readouts 
-MM5314 clock chip & all trap- 

sistors, etc. 

-extruded aluminum case $16.95 
-cord with transformer plug 

POTTER p 

BRUMFIELD I -, -1 
Type KHP Relay r r t 

4 PDT 3A Contacts 

1h1C1 _ 

/ 

BANKAMERICARO 

nvhn"u /,v 

'1.)t) -. ;- 
120V AC 

(10.5 MA coil) 

Q1 qC 
VI /J 

Wiatail >K W= , I MI i iataltaNiat tiaWr 
Mail orders to: Send a stamp for our flyer listing more money 
P.O. Box 41778 All IC's are new 
Sacramento, CA Phone (916) 334 -2161 

95841 TWX 4 910 -367 -3521 Le 

ade are plated with 

Due to increased costs, 

BRBTLOr1 $7.00 add $1.00 postage 

Residents of California 

ELECTt I'OnICS Orders are shipped 
kits are shipped within 

MONEY BACK GUARANTEE ON ALL GOODS: minimum order on C.O.D.'s. 

, ti :4 
-saving bargains! 

and fully tested. 

gold or solder. 

orders under 

and handling. 
add sales tax. 

within 2 workdays - 
10 days. $10 

110 

IFOR YOUR CAR. VAN 
SON of a CHEAP CLOCK 
Z dime base Kid $23.501 

H 
Actual 
size 

A DIGITAL CLOCK IN YOUR VEHICLE- - -AT A SPECIAL COMBINATION 

PRICE! The clock features .3 inch readouts, bright digits, 

sockets for readouts and IC, choice of display modes, and 

so on. Our time base provides stable 60 Hz timing pulses: 

Just the thing to free your clock from its dependence on 

the AC line. It's a miser with power consumption, and ac- 

curate to within .01% or better. Our data shows how to run 

your clock b time base from a 12 volt battery, blanking the 

readouts when not in use remoting readouts, and more. 

TOP QUAL TY "CHERRY 
M61- DATA 
100 Ilt SWITCH 

Their 
price 
$1.29 

ea. 

-- 
i 

10,000 pf 

39pfTantalumi PERFECT 
TONIC 

ES 

10V 4/$1.00 WITH A FARAD 

DEFICIENCY. 
lOWVDC; $1.25 
EACH. 

SPST PUSHBUTTON 

SWITCHES,momen- 
tary contact ; 

many uses. 4 for 

51.00. 

SWITCHES: 5/$1.00 

SWITCH /KEYTOP com- 

bination 5/$1.25. 

KEYTOPS WHILE THEY LAST! 

SORRY, NO CHOICE OF LEGEND. 

91 L 0 2 SPECIAL $2.3YJ 
ANOTHER "WHILE- THEY - LAST" SPE- 

CIAL: LOW POWER NMOS 1K RAMS I 

5 V 5A microprocessor 
power supply 

Also +12V @ 1iA and -12V @ 154, plus an 

adjustable negative bias supply. 

Crowbar overvoltage protected; fold 

back current limiting; 5V regulation 
1% or better. TOP QUALITY COMPUTER 

SUPPLY KIT, W/ HARDWARE 6 CHASSIS- - 

less line cord. $44.95+ albs shpng. 

~NAKED RAM 
$79.95. 4K by 8 RAM kit, JOLT 

plug -in compatible or use with 

other bi- directional buss sys- 

tems. No buffers -- -just cost - 

effective E reliable storage. 

BILL G5DBOUT ELECTRONICS'* *BOX 2355` *'OAKLAND AIRPORT, CA 94614. 

Terms: Add 50t to orders under $10. Add shipping where shown. Cal 

res add tax. Masterchargem /Bankamericard®: (415) 357 -7007, 24 hrs. 

Circle 106 on reader service card 

Your Altairl 
Our Moether. 

1/4 

Every Altair owner eventually wants to 
acquire full sixteen card capacity. Our Mother Board 
makes this possible in just one installation, while 
actually increasing the overall reliability and dura- 
bility of your system. 

The rugged MB -1 is a full 1/2" thick, with a 
sturdy 16 -slot card guide assembly that mounts 
directly onto the chassis. Because the MB -1 is one 
solid piece, you won't have to solder 300 tiny wires 
in four separate installations. And, you'll get our ex- 
clusive bús terminator, providing greater reliability 
by terminating signals with the correct impedance. 
If you already have an 88EC installed, our compati- 
ble MB -12 (replacing 3 88EC's) is available for the 
same price. $70, postpaid. (Master Charge accepted.) 

Both you and your Altair deserve the MB -1. 

Write us. 
For details 

on our other 
compatible 
8800 plug -in 

modules. 

mETethnologY 
6200 -R Hollis Street 

Emeryville, CA 94608 
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HEWLETT H.P. IS BACK! 
PACKARD No Rejects or Retests here - You Want 

8 
Quality? You have it with this popular 0.3" % 
L.E.D. by Hewlett Packard. Fits Standard I.C. - 

Socket. Right hand DP. 

4-11 
5082- 7740 - Common Cathode $1.25 

8 for =8.00 

Second 
ATIONAL MM5375AA ALARM CLOCK CHIP 
generation alarm chip. Six digits, internally 

generates alarm tone, snooze, power failure indicator, etc. 
Very easy to use. Outperforms older types like 5316, 5370, 
etc. Perfect for use with our HP 5082 -7740 LED readouts,. 
S.D. SPECIAL PRICE: $3.50 

WITH DATA 

MOSTEK MK50380 DIRECT DRIVE ALARM CHIP 
Drives LED readouts direct, eliminates transistor or IC 
interface circuitry. 4 digit output is non -multiplexed to 
eliminate RFI in clock radio applications. Has sleep and 
snooze features. 40 pin DIP. Makes a JUMBO alarm clock 
by using our FND 503 readouts. We show you how. 

INTRODUCTORY PRICE: $3.95 

FAIRCHILD BIG LED READOUTS 
A big .50 inch easy to read character. Now available in either common anode 
or common cathode. Take your pick. Super low current drain, only5 MA per 
segrrienttypical. 

YOUR 
FND - 510 Common Anode CHOICE 
FND - 503 Common Cathode $2 ea. 

SLIDE SWITCH ASSORTMENT 
Our best seller. Includes miniature and standard s 
sizes, single and multi -position units. All new 
first quality, name brand switches. Try one pack- íí 

age and you'll reorder more. Special - 12 for $1 
(Assortment) 

DO YOU NEED A LARGE COMMON ANODE 
READOUT AT A FANTASTIC PRICE? 

S. D. presents the MAN -64 by Monsanto - .40 
inch character. All LED construction - not re- 

;1 -; flective bar type, fits 14 pin DIP. Brand new 
¡_J and factory prime. Left D.P. 

$1.50 ea. 6 for $7.50 
DISC CAP ASSORTMENT 

PC leads. At least 10 different 
values. Includes .001 , .01 , .05, 

plus other standard values. 
60 FOR $1 

UPRIGHT ELECTROLYTIC CAPS 
47 mfd 35 V -10/$1 68 mfd 25V -8/$1 

Brand new by Sprague. PC leads. 
HIGH V. TRANSFORMER Primary 11 7V, two secondaries: 
24-VAC 500 MA 175 VAC 100 MA. $1.25 ea. 

2102 1K RAM's - 8 FOR $12.95 
New We bought a load on a super 1000 MFD FILTER CAPS 

Rated 35 WVDC. Upright style with P.C. leads. .. to $1.19 each from franchise type electronic 
starts 

,, stores. S. D. Special 4 for $1 

units 
deal, hence this fantastic price. 

Units tested for 500NS Speed. 

INTEL 1702A 2K ERASEABLE PROM'S $6.95 
We tell it like it is. We could have said these were 
factory new, but here is the straight scoop. We bought 
a load of new computer gear that contained a quantity 
of 1702A's in sockets. We carefully removed the parts, 
verified their quality, and are offering them on one heck 
of a deal. First come, first served. Satisfaction 
guaranteed. 

RESISTOR ASSORTMENT 
1/4 W 5% and 10 %. PC leads. 
A good mix of values. 200/$2 

LARGE SIZE LED LAMPS 
Similar to MV5024. Prime factory tested 
units. We include plastic mounting clips 
which are very hard to come by. 

Special 5 for $1 SIGNETICS 1K P -ROM 
82S129. 256 X 4. Bipolar, much faster 

PROMS! 
than MOS devices. 50 NS. Tri -state 

able, 
utsa TTL Field 

ch p 
program- 

add address 
decoding. Perfect for microprogramming ' 

1 
$2.95 

applications. 16 pin DIP. With specs. 
$2.95 ea. 

VERNIER DIAL 

Turn, 8 

close 
ratio. Internal a stops easily removed to make 

unit multi -turn. 
LIMITED QUANTITY - $.99 EACH 

741C OP AMPS 
Prime, factory tested and marked. Full 
spec on all parameters. Not re- tested, 
functional only, units as sold by others. 
741 CH -1-0-5 ea8 Lead Metal Can 41$1 

Lead - 8 Lead Mini Dip 41$1 

' 
i 

_I PROFESSIONAL QUALITY STEREO HEADPHONES 
Here is the kind of super deal that S. D. is famous for. 
Treat your ears to a super sound at a super price. Soft 
padded ear cushions, lightweight, fully adjustable 
headband, long coiled cord, wide response. $6 

NEW IN ORIGINAL FACTORY BOXES DUAL 741C (5558) OP AMPS 
Mini dip. New house numbered units 

by RAYTHEON. 
4 FOR $1 

INSTRUMENT KNOBS 
Black with brushed aluminum insert. Medium size, very 
attractive style. SPECIAL 5 FOR $1 

FET'S BY TEXAS INSTRUMENTS - SPECIAL 5 for $1 
#115 -75 but with an internal house number. TO-92 plastic case. N. Channel, 
Junction type FET. 

MV -50 TYPE LED's 
byLITRONIX 

10 for $1 
Factory Prime! 

3 DIGIT LED ARRAY - 75c 

byLITRONIX =' 

DL33MMB. 3 MAN -3 Size Readouts in one 
package. These are factory prime, not 
retested rejects as sold by others. 
compare this price! 75c 3 for$2. 

Signetics, TRI -State Hex Buffer. MOS 
and TTL interface to TRI -State Logic. 
Special: $1 87976 

TRANSISTORS 
2N3904 - NPN 
2N3906 - PNP 

8 for $1 

TI POWER TRANSISTORS 
TIP29 NPN Silicon. TO -220. 4/$1 SALE ON CUT LEAD SEMICONDUCTORS 

Leads were cut for PCB insertion. Still very useable. 

1N914/1N4148 100/$2 
1N4002 1 Amp 100 PIV 40/$1 
1 N4745A 16V 1W Zener 20/$1 ALL NEW. 
EN2222 NPN Transistor 25/$1 UNUSED. 
EN2907 PNP Transistor 25/$1 SOME ARE 
2N3904 NPN Driver Xstr 25/$1 HOUSE # 2N3392 GE Pre -amp Xstr. 25!$1 
C103Y SCR. 800MA. 60V. 10I$1 

CT-500S CALCULATOR CHIP 
By CalTex. 12 Digits. 

WITH FOUR- With Specs. $1.49 FUNCTION MEMORY! Factory prime. Not retested 

We do not sell junk. Money back 
guarantee on every item. No C.O.D. 
Texas Res. add 5% tax. Postage 
rates went up 30%! Please add 5% 
of your total order to help cover 
shipping. 

S. D. SALES CO. 
P.O. BOX 28810 

DALLAS, TEXAS 75228 

Circle 107 on reader service card 
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HIGHEST QUALITY PARTS 
Fully Guaranteed 

7400N TTL 
SN 7400N SERIES 

7400 .18 7438 .38 74151 1.05 
7401 .18 7440 .20 74153 1.20 
7402 .19 7442 .99 74154 1.35 
7404 .19 7450 .22 74155 1.10 
7405 .29 7473 .42 74157 1.10 
7406 .35 7474 .42 74161 1.30 
7408 .23 7475 .80 74163 1.50 
7410 .18 7476 .49 74164 1.50 
7416 .35 7483 .99 74174 1.50 
7417 .40 7486 .42 74175 1.55 
7418 .25 7490 .70 74176 1.10 
7420 .20 7493 .85 74177 1.15 
7425 .40 74107 .32 74180 .90 
7427 .34 74121 .50 74191 1.40 
7430 .24 74122 .47 74192 1.40 
7432 .27 74123 .89 74194 1.30 
7437 .43 74150 .99 74195 .90 

CMOS 
CD 4001 SERIES 

4001 .25 4049 .65 
4007 .25 4050 .65 
4009 .59 74C00N .39 
4010 .59 74CO2N .55 
4011 .25 74C04N .75 
4013 .47 74C10N .65 
4016 .56 74C20N .65 
4017 1.25 74C42N 2.15 
4023 .25 74C74 1.15 
4025 .25 74C107N 1.25 
4029 1.30 74C161 3.25 

LINEAR & MISC. IC'S 
LM741CH .28 INTEL -2102 3.00 
LM723CH .45 NE5558 .68 
LM309K 1.50 

TRIM POTS 
(per our choice) 

14/8.99 

1 POLE 7 POS. MIN. SWT. 1.15 

KITS EXAR IC'S 
XR555CP 1.07 XR1310P 3.20 
XR556CP 1.85 XR210 5.20 
XR2240CP 4.80 XR215 6.60 
XR205 8.40 XR567CP 1.75 
XR100K 80.00 

POWER RECTIFIERS 
VOLTS 1.5A 3A 10A 20A 30A 
100 .09 .14 .30 .40 .56 
200 .10 .20 .35 .47 .80 
400 .11 .25 .50 .52 .98 
600 .12 .30 .70 .91 1.20 
800 .15 .35 .90 1.17 1.52 

1000 .20 .45 1.10 1.43 1.90 

NPN & PNP SIL. TRANSISTORS 
2N2220(TO.46) 
2N3903 
2N3904 
2N3905 
2N3906 

.21 ea. or 5/.98 

.20 ea. or 5/.98 

.22 ea. or 5/.98 

.20 ea. or 5/.98 

.22 ea. or 5/.98 

ZENERS 1/2 W. 
3V, 3.3V, 3.9V, 4.7V, 5.1V, 5.6V, 6.2V, 6.8V, 8.2V, 
15V .22 ea. or 51.99 

ZENERS 1W. 
3.3V, 5.1V, 6.2V, 6.8V. 15V .27 ea. or 41.99 

G.P. SIL. DIODES 
1N456 .13 ea. or 100/11.00 
1N457 .14 ea. or 100/11.80 
1N458 .15 ea. or 100/12.50 
1N459 16 ea. or 100/13.00 

RECTIFIERS 
1N4001 08 ea. or 100/ 6.00 
1N4002 .09 ea. or 100/ 7.00 
1N4003 .10 ea. or 100/ 8.00 
1N4004 .11 ea. or 100/ 9.00 
1 N4005 .12 ea. or 100/10.00 
1N4006 .13 ea. or 100/11.00 
1N4007 .15 ea. or 100/12.00 

LED DISPLAYS 
CC or CA red, green or yellow, small or large 
numbers - Small -$1.79 Large - $2.99 

SWITCHING DIODES 
(Special Price) 

1N4148 35/1.00 1N9148 15/1.00 

EM PAK SPECIAL 
1N4001 -4007 type. No shorts, no opens, all more 
than 50V. 60/1.98 
NPN SIL TO -92 TRANSISTORS 20/1.00 
NOTE: EM PAK products carry no guarantee and 

are unmarked. All other products are marked 
and fully guaranteed. 

Min. Order - $5.00. Please send check or money 
order with purchase order. Calif. residents add 6 
sales tax. Write for large quantity prices. 

ELECTRONIC MATERIALS CO. 
Div. PC & B Industries, Inc. 
1877 West Carson Street 

Torrance, Ca. 90501 
(213) 328.8532 

Circle 108 on reader service card 
112 

ADVERTISING INDEX 
RADIO -ELECTRONICS does not assume 
any responsibility for errors that may 
appear in the index below. 

READER SERVICE CARD NO PAGE 

Allied Electronics 92 
66 Allison Automotive Co. 81 
75 American Technology Corp. 87 
76 AP Products 87 
6 B & K, Division of 

Dynascan Corp. 14,74 
29 Brooks Radio & TV Corp. .... 79 

Burstein -Applebee 82 
83 Castle TV Tuner Service .. Coy. IV 
111 CIE, Cleveland Institute 

of Electronics 44-47 
9,20,25 Continental Specialties 

Corp. 18,32,77 
CREI, Div. of McGraw -Hill Con- 

tinuing Education Center .. 88 -91 
80 Delta Products 95 
8 E & L Instruments, Inc. 17 

23 Ebka Industries, Inc. 75 

24 Edlie Electronics 64 
81 Edmund Scientific 114 
69 EICO, Electronic 

Instrument, Inc. 83 
65 Elenco 81 

5 Electronics Technical Institute, 
Division of Technical Home 
Study Schools 13 

EMC, Electronics 
Measurement Corp. 93 

78 Enterprise Development Corp 94 
73 Fordham Radio Supply Co 86 
71 Grantham School of Electronics 85 
13 GTE Sylvania Electronic 

Components 25 
7 Handic 16 

26 -29 Heath Co. 100 
10 Hickok Electrical Instrument Co. 19 

ICS, International Corre- 
spondence Schools 20,21 

72 Indiana Home Study Institute .. 86 
70 International Crystal Mfg. Co... 84 

J. B. Lansing Sound, Inc. 7 

16 Jade Co. 67 

79 Lectrotech, Inc. 94 

4 Mallory Distributor Products 5 

2 MITS, Micro -Instrumentation 
Telemetry Systems, Inc. 1 

64 Morrows Mini Stuff 81 

61 Mountain West Alarm 
Supply Co. 80 

19 MTI, Motorola Training Institute 66 

27 National Camera 79 

National Technical Schools ... 70 -73 

NRI, Div. of McGraw -Hill Con- 
tinuing Education Center 8 -11 

110 Nexus Trading Co. 94 
30 PAIA Electronics, Inc. 80 

68 Panavise, Div. of Colbert Ind 78 

63 Photolume Corp. 80 
11 Pomona Electronics .... 22 
1 PTS Electronics, Inc. Coy. II 
12 Radio Shack 23 

RCA -Solid State Division 24 
77 Rye Industries 93 

82 SBE Coy. III 
62 Scelbi Computer 80 

67 Schober Organ Corp. 82 

14 Shure Brothers 30 

Sinclair Radionics, Inc. 15 

17 Soundcraftsmen 76 

22 Southwest Technical Products 69 

Sphere Corp. 77 

28 Tab Books 79 

15,26 Telematic 31,78 

READER SERVICE CARD NO. PAGE 

18 Tektronix, Inc. 65 

74 Tri -Star 84 

21 Weller -Xcelite Electronics Div. 68 

3 Winega-d 2 

MARKET CENTER 
98 Active Electronics 105 
86 Altaj 96 

AMC Sales 98 
American Used Computer Corp. 98 

101 -105 Ancrona Corp. 106 -109 
ATV Research 100 
Babylon Electronics 110 
Karel Barta 96 
Casino Training Center 96 
CFR Associates 100 
Command Productions 96 

95 Delta Electronics ...... 104 
90 Digi -Key 100 
108 Electronic Materials 112 
85 Electronic Warehouse 96 

Fair Radio Sales 98 
89 Formula International 99 
106 Bill Godbout Electronics 

International 110 
Information Unlimited, ín 100 

92 International Electronics 
Unlimited 101 

93,94 James Electronics 102,103 
Lab Science 96 
Lakeside Industries 96 

91 Meshna Electronics, John Jr. 100 
97 New -Tone Electronics 104 
88 Olson Electronics 98 
84,109 Poly Paks 96,113 

Processor Technology Corp. ...110 
96 Quest 104 

Saxitone Tape Sales .... 98 
107 SD Sales 111 
99 Solid State Sales 106 

Sphere Corp. 96,98 
87 Tracy Design 98 

Trumbell 98 
Valley West 96 
Visulex 100 

W. & Associate .. 100 

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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POIY Pak7 
4 

L' 
EXCLUSIVE 'BARREL' 

100'S OF BARRELS PURCHASED! \ Your choice 

BUY 'EM FROM THE "BARREL" AND SAVE! 

II I 

THE BIGGEST INFLATION -FIGHTING VALUE EVER! 
TEST 'EM YOURSELF 'N SAVE' 
Every kit carries money back guarantee. 

BARREL KIT 71 
5N7400 DIP IC'S 
75 for $1.98 
Marked 14 and/or with 16 
Pin dips, may include gates, 
registers. flip flops, count- 
ers. knows! GUARAN- 
TED SATISFACTION! 
Cat.No.4R2415 Untested. 

BARREL NIT 42 
I LINEAR OP AMPS, 

ÚóP575 for 
tested $1.98 
May include 709's. 741'e, 
703's, 660 e e. 555 in- 
cludes marked and un- 
marked. Cat.NO.4R2416 

un 

BARREL KIT = 3 yl- 
1N4148/914 4J 
SWITCHING DIODES 

100 for $1 98 
You never saw this before. 
Imagine famous winching 
diodes at these orices! 
Cat.NOAR2418 Untested. 

For the first time anywhere, Poly Pak 
merchandisers introduce a new way 
in buying the economical way. Raw 

d fl 

IBARREL KIT #4 BARREL KIT 45 '4000" RECTIFIERS SCRS, TRIACS, 
100 or $1.98 QUADRACS 

fvnteatea 40 for $1.981 These are the famous micro 
miniature rectifiers of 'the 
IN4000 aeries. May In- 
clude 25. 50. 100, 200, 
400, 800. ROO and 1000 
volters. Cat.NO.4R2417 

of any kit 

stock from the "barrel ". Remember 
the "good ole days"? They're back 
again. The same way merchandisers 
throughout the United States buy 
from various factories ... their over- 
runs in barrels. Poly Pak has done 
the same. Therefore you are getting 
the same type of material as the 
RE- TESTERS DO! 

All the famous plastic pow- 
er tab type. Raw factory 
stock! All the 10 anse types. 
Cat.No.4R2419 Untested. 

BARREL KIT 47 
VOLUME CONTROL 
BONANZA! 
40 for p 
$1.98 iòì good 

Singles, duals, variety of 
values, seules, big ones - 
e 11 ones. Cat.No.4R2421 

S UBMINIATURE 
KIT RE 

SUBMINIATURE G 
IF TRANSFORMERS 

100 % good. 
100 for $1.98 
Amazing, Includes 456kcs, 

antenna, who knows 
From transistor radio man- 
ufacturers. Cat.No.4R2422 

BARREL KIT 410 
ROMS- REGISTERS 

50 for 
$1.98 

Untested 
to 4pin devices, 

árked, internal factory 
numbers, etoCet.Ne.4R2424 

BARREL KIT 412 
POWER TAB 
TRANSISTORSA 

h-.BARREL KIT 713 
RESISTOR NETWORKS 

40 for 
$1.98 

PNI', plastic 0220 type. 
Assorted 2N umbers. 
Cat.No.4R2426 Untested. 

60 for 
$1.98 
Untested. 

By Corning Glass. in 14- 
pin dip paks.Cat.Ne.4R2427 

BARREL KIT «14 
PRECISION RESISTORS 

100!7 good 

200 for 
$1.98 

Cat.No.4R2428 
Marked and unmarked Vo. 

, 2 watts. 

BARREL KIT #15 
MOSFET TRANSISTORS 

60 for $1.98 
All 4 leaders TO -18 case 

111F transistors 
too Cat.No.4R2429 

BARREL KIT 417 
LINEAR 8. 7400 DIPS 

Untested 

100 for 
$1.98 

Marked and unmarked, in- 
ternal numbers of raw fac- 
tory stock, Cet.No.4R2431 

BARREL KIT 415 
ZENER -RECTIFIER MIX 

200 for $1.98 
S 

Subminiature. DO7'e, in- 
cludes t. and 
rectifiers. It's mixed at the 
factory, we cannot sepa- 

te. Cet Untested. 

BARREL KIT #19 
DIPPED MYLARS 

60 for 
$1.98 

Finest capacitors made, 
shiny finish. Imagine facto- 
ry dumping 'em in barrels. 
Cat.NO.4R2597100 7a good 

1000t1^o 

BARREL KIT #20 
LONG LEAD DISCS 

150 for 
$1.98 

Factory distributor stock 
u fion sale ". Prime, 

marked only. Long leads 
Cat.NO.4R2598 100% good 

BARREL KIT #24 
HIGH VOLTAGE 
RECTIFIERS 

160 for 
$1.988 masted 

Up to 12.000 volts, 4 mils 
epoxy. axial leads. 
Cat.No.4R2602 

BARREL KIT 425 
METAL CAN 
TRANSISTORS 

100 for 
$1.98 Untested 

Includes 70-5, TO-1, 
um 
TO 

18,et assorted 2Nn 
berg. unmarked etc. 
Cat.No.4R2603 

BARREL KIT 428 
PLASTIC 
TRANSISTORS 
100 for 
$1.98 Unlisted; 

Type TO -92 ITO-191. all 
manufacturers. variety of 
2N pis. Cat.No.4R2604 

B ARREL KIT 428 
CERAMIC CAPACITORS 
200 for 
$1.98 

Not only do the barrels 
contain dngbones, but fac- 
tory dumped, Erie Centre- 
lab. molded types too! 
Cat.Nn.4R2606100 % good. 

BARREL KIT #29 
VITAMIN Q CAPS 
75 for -OM- 
$1.98 100% good. 

Every type of oil- impreg- 
etedt apse o worth 32. 

But the "ole barrel" sale 
gives you the bargain -of. 
a -1 ifetime. Cet.No.4R2607 

BARREL KIT 730 
PREFORMED 
RESISTORS 

250 for $1.98 
We got barrels of t, and 

wafters for 
en amount. 

use. 'VS" 
u'll get 

100: t /a, 100 
even 

" w tters. 
Cet.No.4R2606 100 % good 

BARREL KIT 431 
METALLIC 
RESISTORS 
100 for $1.98 
100 % good. 
Made mostly 8y Corning, 
the finest resistor made. 
Mostly /z wafters. 1 % to 
5 9 fol. & a barrel of 
"lues, Cet-NO.4R2609 

BARREL KIT #32 
TRANSISTORS 
WITH A HOLE IN IT 

SO for $1.98 
Cat.NO.4R2610 Untested. 
Can't name factory but w 
bought barrels f 25 welt- 
ers with mtg. hole mid- 
dle. PNP'6 d NPN'S. 

BARREL KIT 434 
TUBE SOCKETS,;- 

100 for 
$1.98 

Good le tube sockets, 
still in demand! Barrels 
and barrels: 4's, 5'a, 7, 8, 
9, a outer l.vpes. 
Cat.NoAR2612 100% good 

BARREL KIT 435 
NEON LAMPS 

40 for 
$1.98 l00% good. 
Famous NE -2's. All prime, 
but factory made millions 
and barreled 'em Your ed- 
.tntaae Cat.NoAR2613 

BARREL KIT 438 
GERMANIUM DIODES 

200 
$1.98 

for 
$1.98 unteulad 

Famous maker, popular 
item. Never grows 

the 
But 

the may fro Rhe 
TESTERS buy 'em from the 
lac tories. Cet.NoAR2614 

BARREL KIT #37 
1 AMP "BULLETT" 
RECTIFIERS Untested. 

100 for 
$1.98 j8 

Famous style, as std. volt- 
ages, silicon, axial includes 
all types f voltages to 
1K V. Cet.INo- 4R2615 

BARREL KIT #38 
2 AMP RECTIFIERS 

75 for $1.98sted. 
"CYLINDER" type, silicon, 
Mallory, includes all volt- 
ages up 1KV. Asia! 
leads. Cat.No.4R2616 

BARREL KIT 439 
2N3055 HOBBY 
TRANSISTORS 

$1..V0 100% good. 
From factory to you, these 
fallouts of the famous 
2N3055. We have 10 bar- 
rels. Cat.NeJ4R2617 

15 for 

BARREL KIT #0 
PNP HIGH -POWER 
TRANSISTORS 

20 for 
$1.98 

Popular germanium TO -3 
ease units, now available 
at "good ole barrel" prices. 

Cat.No.4R2818'100 % good 

B ARREL KIT 442 BARREL KIT 48 
ITT "GLASS 000 G.E. 3.5 WATT bS 

RECTIFIERS AMPLIFIERS ,ti `3 

$1.98 25 for J15Óafor6o $1.98 Untested. 
chiflara in posy, new in !lobby type, factory fall - 

glass enc sed t barrel nun, we purchased them in 
prices 50 ato 1000v too! barrels. These are - 
Cat- NOAR2620 known, Cat.No.4R2824 

p0 

BARREL KIT #49 
QUADSI QUADS 

50 for 
$1.98 LM 39 

Unleeeteed.4 op amps 
in 
factory 

package. 
ar eÌ edr hese 

the 

don't know. Cat4R2627 

BARREL KIT 498 
SIGNAL SILICON 
DIODES 
200 for $1.98 
Includes many, many types 
of switching, signal silicon 

Some mays be 
ial leads. 

Cat.NO.4R2628 
sellers. 

Untested. 

KIT 481 
OPTO IT 

COUPLERS Palette, . 

40 for $1.98 
We bon 1.000's unknown 
both the sensor or transmit- 
ter may be good, or both. 
WE DON'T KNOW! We don't 
know the type.. 1500V iso- 
lation. Cet.NO.4R2629 

RIT 452 +'+ BARREL KIT 453 
JUMBO RESISTOR PAK DISCS! 

500 for $1.98 
Cat.No.4R2630 100 % good 

The Bargate of lifetime! 
First time eve offered by 
Poly Pake for the s omy- 
minded bergrein 6 hunters. 

100 -pc. $1.98 
Cat.No.4R2721 .- 
Assort a metal films. Preci- 

bons, metal oxide 
powers, from % watt to 7 
watts. Calor coded & 
100 % good. Worth $10. 

BARREL KIT Je 
BAUS ICK 
75 for 
$1.98 Untested, 

This i prime barrel mate- 
rial. Who wants DTL's1 
930. 936, 946's. Your gain 
is our loss, They're marked 
[mt. Cat.No.4R2728 
BARREL KIT 475 
400MW ZENERS 
100 for 
$1.98 

Factory out of biz! Amazing 
offer: 6, 8, 10, 12 to 15V. 
You test. Hermetically sealed 
glass pak. Double plan. 
Cat.No.4R2740 Untested. 

BARREL KIT 481 
POLYSTYRENE CAPS 
100% good 

100 for 
$1.98 

Finest caps made. As a gam- 
ble bought 10 barrels 
from factory. mixed values; 
,dl good. Cat.No.4R2729 

BARREL KIT «76 
1 -WATT ZENERS 
100 for --AO- 

BARREL 

$1.98 Untested. 
Factory same as 400 -mw's. 
Never -to- see -again offer. 6, 
N. 10, 12, 10V, under 
glass. Double nlon. 
Cat,No.4R2741 

BARREL KIT t65 
MIXED READO TS 
30 for di 
$1.98 1111 

Factory returns - such 
umbers MAN -4's. MAN - 

7's, MAN -3's, 11 barrels & 
no time to sec te. 
Cat.NoAR2733 Untested, 

BARREL KIT 477 
"BROWN" BODY 
TRANSISTORS ._. 

BARREL KIT 455 
3 DIGIT READOUTS 

15 for 
$1.98 
National cleaned its 
house a 

ware- 
house 
barrels of NSN -33 type 
Untested. Cet.No.4R2723 

40 for $1.9 
G -E 11 -40 series: has It:- 
voltage. Darli glom, hi- 
current, Opn's. Factory line 
1,-continued. Power tabs. 

Cat.No.4R2742 Untested. 

B ARREL KIT #57 
HI -POWER RECTIFIERS 

15 for 
$1.98 
50 -Arne studs; 6, 12, 24, 
48V. 10070 material. Fac- 
tory rectifier "line" rejects, witching projects. 
CaLNoAR2725 100 % good )Cat.NO.4R2726100 % good. 

BARREL KIT 458 
SLIDE SWITCHES 

30 for 
$1.98 

All shapes, sizes. spat, dpdt, 
mornentaries, 

ze 
etc. Tremen- 

dous shop pakefar 100's of 

BARREL KIT 459 
POWER TRANSISTORS 
40 for 
$1.98 

15 watt Bendix B -5000 

Yod 
transistors, 

ed from 
as 

preteater, have million of 
100 % good.Cat.No+4R2727 

BARREL KIT "67 
2 -WATT AMPLIFIERS 
50 for ap 
$1.98 Untested. 

Buy from the barrel 'n save! 
LM -380 types in dip peke. 
Are they gooWe don't 
want to find out We ot 
nit II ions.Cat.No.4R27341f0 

BARREL KIT #78 
IIMMII 

RED" BODY 
TRANSISTORS 

40 for $1.98 
D -42 series. You test -go 
into your biz! High 
current. hi -V. NPN- Unteste 
Cat.No.4R2743 

BARREL KIT 484 

25 for 
$1.98 UntestedMAN -: 
"TILE CLAW ", 5V 15 mils. 
LED hobby r experimental 

for understanding the 
u working of "mini" calcu- 
lator readouts. A segment 
may be missing.NoAR2079 

BARREL KIT "B6 
HOBBY LEDS 

40 for 
$1.98 orated. 
Wow! A Litronics dump of 
all kinds of mixed discrete 
LEDS, shapes, colors, good. 
poor, etc. Cat.NO.4R2889 

BARREL KIT 487 BARREL #91 
NATIONAL IC BONANZA SILVER MICAS 

100 for 
$1.98 

Factory dumps into barrels. 
Types v000, 7400 series, 
DTLs, ROMs, registers, cloc 
A. cale, chips, lineara. etc. 
Cat.No.4R2860 Untested. 

70f0tio 

100 for $1.98 

B ARREL KIT #68 
2 WATTERS 
100 for 
$1.98 1ó!7o good, 

Nobody seems to want 'em! 
So many 

e 
suppliers don't' 

count, but throw 'e in the 
barrel. It's lib go:dt mine. 
All marked. Cat.NO.4R2735 

BARREL KIT 481 
SUBMINI RESISTORS 

200 for 
$1.98,100% 

good, 
PC, upright type, color cod- 
ed, u/ att. Aast values. 

ICame to us e barrel. 
Cat.Ne.4R2746 

BARREL NIT 771 
CAPACITOR SPECIA 
100 pcs. 
$1.98 

Emptied stockrooms into 
barrels of ylare, poly's. 

molded., plastics. micas, 
i r , ete. Nifty 

100% good. Cat.No.4R2739 
BARREL KIT 482 
8000 SERIES ICS 

50 for 
$1.98 

By National. From factory 
to you. Assortment of pop- 
ular e s factory fallouts, 

Cat.ace. Untested. 
NOAR2634 

BARREL KIT #7 
TRANSISTOR 
ELECTROS 

50 for $1.98 
It "bugs" u why the fac- 
tories dump s' n barrels. 
We don't wish to separate 
wide east voltages & values 
or to 300 mf.Cat4R2747 

BARREL KIT #83 
15 for $1.9 
L N -3407 Untested 
VOLTAGE 
REGULATORS 
Factory rejected them tor 
length of leads, May include 
5, 6, 8, 12, 15, l 8.24 volt,. 
Power tab. Cat.No4R2635 

Cat.No.4R3018 
For the Aret time aliveg 
micas 

lm' 
in Bricee! 

Axial, 
so 

c arletk f 
physical ei & values. 
Big savingez from distribu- 
tor prices. Wt. 1 lb. 

BARREL KIT #9 BARREL KIT #99 
BUBBLE" PHOTO ELECTRIC 

READOUTS 
12 for 
$1.98 

T 

DL-33B bubble magnlfiere- 
S Sege ieeimg. Truthfully et 
many of 'em w don't 
Untested. 3 ox. No.4R3046 

CELLS 

10 for $1.98 
Asst. GE types, CDS types. 
Mixed by factory. Big job 
for e to seÿacate, 100% 
g ond. Cet.NoAR3052 

BARREL KIT 4104 
kb 

BARREL KIT4107 BARREL KIT $108 
SLIDE VOLUME /SQUARE OHM TO -5 PLASTIC 
CONTROLS for TRANSISTORS 
10 for $1.98.----"60 Cat No- 4R3101 

i f 
'1 

Cet.No- 4R3057 $1.98 Cat.Ne.4R3096 40 for $1.98 Used in hi-fi, volume n- Factory people re 
trot maker unloads. Ant. times "squares' when they 

slues, what a buy. Worth topple prime square 0m. 
$1 We've got barrels x 'em up in barrels. Anal. 
of 100 % material. values watts. Wt. 1 lb. 

Includes PNP, NPN, 2N- 
3638, 2N3641, 2N6000 
series, etc. Untested, but 
garanteed t0 a 60% yield. 

BARREL KIT #113 
STABISTORS i 
50 for 
$198 c.t.NoA153140 

Regulator, sensing and com- 
puter circuitry. Axial double 
plug type. Discontinued fac- 
tory line, l'IV 20 volts. 
80'7 yield. U test 'n save. 

BARREL KIT #114 
PLASTIC SCRS 
25 for //- 
$1.98 

Factory' is hangin' style, 
top grade yield 80% to 
90%. Includes 16, 20, 60, 
100, 150, 200 volts. TO- 
92. A buy? You beteha! 
Cat.No.4R3143 Untested._ 

BARREL KIT #118 
MOLEX SOCKETS 
300 for 
$1.98 

000 
aonqli 

11 100% good, t 

Calculator maker dump! We 
gut a zillion of 'em, Used 
for IC sockets, etc. 
Cat.No.4R3144 

BARREL KIT 4109 
TERMINAL STRIPS 
150 for 
$1.98 
Wide asst. of terminal strip 
connectors, from 1 contact 
up. 

S 
manufacturers 

barrel dump i 
youugaio. 

Wt. 1 Ib. Cat.Ne,4R3136 
BARREL KIT 4118 
B UTTONS 'N 
FEE DTH RU'S 

1 

ë 

100 for $1.98 
000% good, 

Truthfully ortth a small r 
fortune. Wide t. of but - 
lon-feedthru caps! HAMS 
TAKE NOTE! 11F, UHF, etc. 
Wt. 1 lb. Cat.No.4R3141 

BARREL KIT 4110 BARREL KIT #111 
SUPPRESSOR DIODES MULTI DIGIT 

50 for READOUTS 
8 for $1.98_ Cat. o, 137 

Keeps ignition out 
axial. Untested, 

noises 
the 

of year gpt.; car, indus- 
trial, etc. Double plug. 

BARREL KIT 4 
CLOCK CHIPS' 
5 for 
$1.98 NO.4R3055 f\ 
National is dumping! MM- 
5316 - what's wrong 
with 'em, don't know, 
but got barrels. Hobby 
special, Wt. 2 oz. 

BARREL KIT 7112 
MICRO MINI LEDS 
40 for - 

$1.98 
$1.98 e I All the tiny leds, axial, p- 
barrels of blemished 3, 4 right of Moment°, Litronlx, 
and/or 6 digit readouts to ' variety of colors. Yield 
USA for "dump " - Untested. 50 % or better. 
Cat.NO.4R3138 Cat.No.4R3139 

Terms: Add postage Rated: net 30 
Phone : Wakefield, Mass. (617) 245 -3829 
Retail: 16 -18 Del Carmine St., Wakefield, 

POLY P A K S D 
200 

CATALOG on 
'ICs', Fiber Optics, 

P.O. BOX 942R LYNNFIELD, MASS. 01940 Semi's, Parts 

MINIMUM ORDER - $6.00 

Circle 109 on reader service card 113 
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LIVE IN THE WORLD 
OF TOMORROW ...TODAY! 

And our FREE 164 PAGE CATALOG is packed with 
exciting and unusual values in electronic. hobby 
and science items - plus 4.500 finds for fun, study 
or profit ... for every member of the family. 

A BETTER LIFE 
STARTS HERE 

SUPER POWER 

FOR ANY AM RADIO 

New antenna assist turns a tiny 
transistor into a tiger, has pulled 
in stations 1000 miles away! Just 
set beside radio (no wires, clips, 
grounding) and fine -tune Select -A- 
Tenna's dial to same frequency - 
"gangbusters"! Great for clearing 
weak signals in radio depressed areas, off-coast islands, 
crowded frequency stations. Solid state -uses no electricity, 
batts., tubes. 

$15.95 Ppd. Stock No. 72,095 EH $ 
Ultra SelectA -Tenna No. 72,147 EH 

22 95 P d. (:verl I.) $ 
ACTUAL WORKING 

SEE -THRU LASER! 

See the full lasing process work, 
why this technological break- 
through revolutionized optical 
field! Beautiful 0.5mW TEMoo 
HE -NE 6328A laser enclosed in 
completely safe clear acrylic 
housing. Shows everything -power 
supply to actual lasing action within plasma! Diffraction 
grating attchmt's. for multiple beam display. Converts to 
hologram viewing system (3 holograms included). Polished 
walnut base. Fantastic demonstrator /display. 2 year tube 
guar. 
No. 79,089 EH (151/2x61/2)(71/2 ") $350.00 Ppd. 

WHEN YOU COME TO PHILADELPHIA BEMIRE TO SEE 

IN BARRINGTON N.I. ONLY 10 MINUTES AWAY AT 

AN ALPHA MONITOR FOR $34.95? 
Yes, because you built it! Use your 
ability to tune in your brainwaves, 
an aid to relaxation, concentration. 
Kit incls. everything you need (ex- 
cept 9v trans. batt.) to own a portable 
self -cont. BIOFEEDBACK unit for a 
pittance: steth. earphones, electrode 
headband, solid -state circuitry; 5 microvolt sensitivity, more! 
Compi. assembly instructions & op. manual. With basic 
electronics knowledge, you can do it! 
No. 61,069 EH (KIT) 
No. 71,809 EH (FULLY ASSEMBLED) 

$34.95 Ppd. 
$55.00 Ppd. 

FLYWHEEL GENERATED 
FLASHLIGHT 
Never needs batteries! Lights the 
way free by using flywheel energy. 
Each time you squeeze handle the 
alternator generator spins, fly- 
wheel disengages from the clutch, 
and your flashlight lights for 
about 2 seconds. By continuous 
squeezing (generating a soft hum), the light stays bright. 
Energy- saving 6 -oz. flashlight pays for itself many times 
over. And demonstrates flywheel generator principle. Never 
buy flashlight batteries again! 
No. 61,086 EH (2x51/2 ") $14.95 Ppd. 

MAIL COUPON FOR 

GIANT FREE 
CATALOG! 

WORLD'S 

SMALLEST 

ELECTRONIC 

CALCULATOR 

$19.95 
Does Everything Big Ones Do Small but 
mighty! 8- digit, 4- function electronic calculator does 
everything big ones do -even has automatic % key 
... for only $19.95. Take it anywhere. Fits in your 
pocket -2/3 size of cigarette pack 31/2 oz. dynamo 
features floating decimal, constant key, lead zero 
depression, more! Includes plug -in rechargeable Ni- 
Cad battery pack. 2x31/2x9/16" with plenty of room 
for most fingers. Another Edmund first with advanced 
technology. 
Stock No. 1945EH $19.95 Ppd. 

SOLAR POWERED 
WATCH: $199.95 

Fantastic new digital watch pow- 
ered by the sun with quartz ac- 
curacy -for less than $200! Bright 
LED display for 3 -sec. reading of 
hr., mins., secs. at press of but- 
ton; press again for self- correct- 
ing (till leap yr.) calendar to flash 

mo., date. 9 silicon solar cells charge 2 sub -mini batteries 
(guaranteed for minimum 3 -yr. life) to power quartz control 
oscillator. Accuracy to within 1 min. a yr. -no moving parts 
in mechanism. Gold- plated case & band. 
Stock No. 1675EH $199.95 Ppd. 

PLUG IN 

200,000 CANDLEPOWER! 
Powerful 12v emergency light pro- 
jects big straight beam visible for 
2 miles. Plugs into car's cigarette 
lighter; only 31/2 lbs. Great for 
motorists, outdoorsmen, emer- 
gency crews, security men, camp- 

, ers. Super bright 200,000 candle- 
power G.E. aircraft landing light in a rugged weatherproof 
steel housing with baked enamel finish, steel lens grate, 
polished ex- 
tension cord; 6% dia. 

d switch. 15 ft. ex- 
x '/ 11 ". Keep it handy! 

Stock No. 72,093 EH $22.95 Ppd. 

KNOW YOUR ALPHA 
FROM THETA! 

For greater relaxation, concentra- 
tion, monitor your Alpha /Theta 
brainwaves w/ audible or visible sig- 
nal on Biosone II. Has 3 feedback 
modes, outputs to monitor logic 
signal, filter sel. feedback, broad 
sensitivity control; other profes- 

sional feats. of $200 -up units. Easily operated 4 -lb. portable 
has total brainwave monitoring capability! Req. 2 9v tr. 
batteries. 
No. 1668EH (91/2x5%x41/4 ") $149.95 Ppd. 
LOW COST STARTERS' UNIT (PORTABLE) 
No. 71,809EH (41/2x23/4x41/4 ") S 55.00 Ppd. 

COMPLETE AND MAIL WITH CHECK, M. O. OR CHARGE NO. 

EDMUND SCIENTIFIC CO. 300 Edscorp Building, Barrington, NJ. 08007 
(609) 547-3488 

How Many Stock No. Description Pria Each iotas 

172 PAGES MORE THAN I PLEASE SEND GIANT 4500 UNUSUAL 
BARGAINS 

Completely new 1976 edition. New items, categories, 
illustrations. Dozens of electrical and electromagnetic 
parts, accessories. Enormous selection of Astro- 
nomical Telescopes. Unique lighting and ecological 
items. Microscopes, Binoculars, Magnifiers, Magnets, 
Lenses, Prisms. Hard -to -get surplus bargains. Ingen- 
ious scientific tools. 1000's of components. 
EDMUND SCIENTIFIC CO. 
300 Edscorp Building, Barrington, N.J. 01007 
Please rush Free Giant Catalog "EH ". 

FREE CATALOG "EH" 

Charge my BankAmericard 

Charge my Master Charge 

Interbank No.. 

My Card No.' Is 

114 

LCity State Zip 

I 1 I I 

Add Handling Charge 

Las®^ n a, 
I enclose cheek money order for TOTAL S 

$1.00 

1 1 1 1 1 1 I Signature 

Card Expiration Date 
30 -DAY MONEY -BACK GUARANTEE. 
You must be satisfied or return 
any purchase in 30 days for full 
refund. $15.00 minimum 

Name 

Address 
City State Zip 

Circle 81 on reader service card 
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For free information on products 
advertised or mentioned in the 

editorial 7 - - - - -- RADIO -ELECTRONICS READER SERVICE N476 

The numbers I have circled below indicate the material I would like to receive: 

pages 

of this 
issue.,. 
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(paws& 
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Reader Service available to U.S.A. and Canadian readers only 

NAME 

ADDRESS 

CITY STATE - ZIP 
Cards without Zip Codes will not be processed 

Void after June 30, 1976 

RADIO -ELECTRONICS READER SERVICE N476 

The numbers I have circled below indicate the material I would like to receive: 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 

31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 

46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 

61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 

76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 
91 92 93 94 95 96 97 98 99 100 101 102 103 104 105 

106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 

NAME 

Reader Service available to U.S.A. and Canadian readers only 

HERE'S HOW: ADDRESS 

1. Circle the number on the CITY STATE ZIP 
attached postcard that 
corresponds to the number at 
the bottom of each Void after June 30, 1976 
advertisement or editorial item 
of interest. 

2. Detach the postcard. Fill in 
your name and address and 
mail. 

3. Be sure to print or type Your 
name and address. Be sure to 
include zip code. 

IMPORTANT: 
The Clinton, Iowa Reader 

Service address is a data 
processing center which 
handles only Reader Service 
literature request cards. All 
other mail sent there may be 
delayed in reaching the proper 
department. For subscription 
problems (missing copies, 
change of address, etc.) write 
Radio -Electronics Subscription 
Service, Boulder, Colorado 
80302. Address all other 
correspondence to 
Radio -Electronics, 200 Park 
Avenue South, New York, New 
York 10003. 

Cards without Zip Codes will not be processed 

BUSINESS REPLY MAIL 
no postage stamp necessary if mailed in the United States 

POSTAGE WILL BE PAID BY 

Radio -Electronics 
SUBSCRIPTION SERVICE 

BOULDER, COLORADO 80302 

FIRST CLASS 
PERMIT 597 

BOULDER COLO 
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For ne 
read Ra 

as i electronics 
lectronics 

Radio -Electronics 
READER SERVICE 
P.O. Box 2707 

Clinton, Iowa 52732 

Radio -Electronics 
READER SERVICE 
P.O. Box 2707 

Clinton, Iowa 52732 

Subscribe today to the magazine which keeps you up -to -date with the 
newest ideas and innovations in electronics. (If you already are a sub- 
scriber, do a friend a favor and pass this subscription card along to him.) 

check offer preferred 
1 Year - 12 issues ONLY $8.75 2 Years - 24 Issues SAVE MORE $16.50 

(You save $1.50 over newsstand) 
3 Years - 36 Issues GREATER SAVINGS $24.50 

(You save $2.50 over newsstand prices) 

PLACE 

STAMP 

HERE 

PLACE 

STAMP 

HERE 

Payment enclosed Bill Me 

Check here if this is a new subscription 

Name 

Address 

City State 

Check here if you are extending or 
renewing your subscription 

z 
IMPORTANT 

Canada same as U.S.A. Extra Postage: Pan American $1.50 per 
year, all other foreign $2.00 per year. 

N4046 

Radio -Etectronics 
will carry up -to -the 
minute articles on: 

solid -state technology 
color TV stereo 
test Equipment radio 
computers careers 
industrial electronics 
servicing TV- radio- stereo 
experimenter circuits 
exceptional construction 
projects 

Don't take a 

chance on missing 
even one issue. 
Subscribe now 
and save! 

RAH) fectroms 

d 

IAMN[SE TRANSISTOR REM1ACEIIBRS 

dio -Electronics 
COLOR TV CAMERA 
Hasid It Yourself 

!KATY SPLJTTTRS 
See Nor Then Warb 

USING YOUR SCOPE 
To Speed Service Jabs 

OKA LAB TESTS 
B rood KR -5400 Receiver 
Cram YFX -L Fi1M/Gros5aver 

TAPE DECO ELECTRONICS 
Mole The Reels Co Round 
WIMnal Iammin0 The Tope 

Car. S serHw 

LIQUID- CRYSTAL Clods 
Has 2 -Inch Readouts 

[Omit SbtalSetKS,de 

-NEW "DEAS AN 
'INNOVATIONS IN 

'ELECTRONICS 

`The newest ideas and 
"innovations in 
electronics appear in 
Radio- Electronics. 
Keep up -to -date! 

1ubscribe Today! 
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is not just another word 
SBE brings cor uter -ege t .cnnology to two -way radio 
con- munications in developing the newest, the most advarced, 
the most exciting personal cOm -nunications equipment 
available today. 

FORMULA D, or example. is SBE's sophisticated new 
23- channel citizens band n- cb7ile AM two -way radio. With a 

single crystal, it offers advanced digital techniques, combined 
with phase -lock -locp (PLL) circuitry, to synthesize frequencies 
covering ail 23 transmit and receive channels.Tolerances are 
closer. Stability is better. And performance exceeds the best 
that crystal -controlled two -way radio could ever provide. 

FORMULA D is but the first of a whole new generation 
of sophisticated, digitally -synthesized personal communica- 
tions equipment being developed by SBE to keep you ahead 
in the exciting new advances planned for citizens band 
communications. 

The same creative approach to technology as exemplified 
by FORMULA D is reflected in other SBE products -a full line 

of communications equipment 
that includes citizens band, 
land mobile, marine and 
special application. 

Discover how you can 
benefit from SBE's advanced 
technology. 

11---1 =I Better Ccmmunications through Creative Technology 

For information write: SBE, lnc., 220 Airport Blvd., Watsonville, CA 95076 

INTERNATIONAL OFFICES: E.S. Gould Marketing Co. Ltd., Quebec, Canada/Linear Systems S.A. Geneva 1, Switzerland 
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The Tuner People 
... offer something 

NEW 

Custom Service 
... for the 

Professional 

Yes! Castle, the pioneer of TV Tuner overhauling, gives you 25 years of expertise and profes- 
sional experience behind every tuner processed under our new Custom Service. 

Each order is handled on an individual basis with documentation of performance and service recorded for 
each tuner. This Custom Service guarantees you expert analysis of the tuner ; precise, skilled alignment 
... and no harmful, unusual cleaning processes. Your need to return for further service in warranty is 
reduced to an absolute minimum ... when you receive the tuner under Castle's Custom Service you 
know that it is right! 

What does this Custom Service cost? 

Castle Custom Overhaul Service. 
Individual overhauling of any TV Tuner, tubes and transistors extra. 
Send defective tuner only to Castle, remove ALL accessories. 

Castle Custom Stock Replacement Tuners. 
Engineered by Castle to provide exact replacement ... giving original , or improved performance. Purchase 
outright - no exchange required - send for list of tuners available. 

Castle Custom Exchange Replacement Service and Custom Rebuilding. 
This is a custom service offered when the original tuner is unfit for overhaul and a Castle Custom Stock 
Replacement is not available. Each tuner is exchanged for an exact replacement tailored to custom order ; or 
the original tuner is professionally rebuilt to perform to original specifications. All inclusive price. 

REMEMBER ... Castle Custom Service is as near as your Post Office. All prices are f.o.b. our plant. We will ship C.O.D. 

CASTLE TV TUNER SERVICE 
5715 N. Western Ave., Chicago, III. 60645 Ph. (312) 728 -1800 
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$12.95 

$17.95 

VHF $21.95 
UHF $17.95 
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