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9 
Solderless saves time like you 

wouldn't believe. Our Proto- Board" 
solderless breadboards put every- 

thing you need to get your circuit up 
and running on an aluminum 

backplane that lets you work at 
frequencies from DC to half a Giga- 

Hertz. Three Proto-Board models 
feature built -in regulated power 

supplies -and one of them's a 
build -it- yourself kit! 

CSC solderless breadboards save 
energy, too. Especially yours. Because 

circuit building becomes a simple 
plug- and -chug process, straight 
from an idea to a working circuit. 

There are 9 Proto- Boards' in all, 
manufacturer's suggested U.S. resale 

prices from $15.95 to $124.95. 

1 roc 
That's why we've become the 
easiest -to -find solderless bread- 
boards in the world- available at 
more stores than anybody else in 

the business. Because pecple who 
know solderless best insist on CSC. 

Save time and energy. Gel a 
hea i start with CSC. 

e 

CONTINENTAL SPECIALTIES CORPORATION CSC 
70 Fulton Terrace. New Haven. CT 06509 (203) 624 -3103. TWX 710 -465.1:17 

OTHER OFFICES: San Francisco: (415) 421 -8872, TWX 910- 372 -7952 
Europe: CSC UK LTD. Phone Saffron -Walden 0799 -21682, TLX 817477 

Canada: Len Finkler Ltd., Ontario 

1- 800 - 243 -6077 
Call toll -free for details 

CIRCLE 13 ON FREE INFORMATION CARD 

Suggested U.S. resale. AJaiEtle- a selected local distributors 
Prices, specifica:ons 3utjet b change without notice 
ID Copyright 1979 Coi i rental Corporation 
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The Personal Computer Line 
by OHIO SCIENTIFIC 

Cl P: $349! A dramatic breakthrough in price and per- 
formance. Features OSI's ultra -fast BASIC -in -ROM, full graphics 
display capability, and large library of software on cassette and 

disk, including entertainment programs, personal finance, 
small business, and home applications. It's a complete pro- 

computer system ready to go. Just plug -in a video n```Eß monitor or TV through an RF converter, and be up and running. 
cu 15K total memory including 8K BASIC and 4K RAM - 

, ` ¡ _ expandable to 8K. 
s 

w S H 

I Vr Cl P MF: $995! First floppy disk based computer 
for under $1000! Same great features as the Cl P plus more 

memory and instant program and data retrieval. Can be 
expanded to 32K static RAM and a second mini -floppy. It also supports 

a printer, modem, real time clock, and AC remote interface, as well as OS -65D 
V3.0 development disk operating system. 

C2-4P: $598! The professional portable that has over 3 -times the display 
capability of 1 P's. Features 32 x 64 character display capability, graphics, full 
computer type keyboard, audio cassette port, and 4 slot BUS (only two used in 
base machine). It has 8K BASIC, 4K RAM, and can 
be expanded to 32K RAM, dual mini -floppies and 
a printer. 

C2-4P M F: $1599! Its a big personal 
computing mini- floppy system at a special package 
price. Contains the famous C2-4P microcomputer 
with 20K static RAM, 5" mini -floppy unit for instant 
program and data loading, RS -232 circuitry (for optional modem and printer), 
and four diskettes featuring exciting games, personal, business and education 
applications. 

C2-8P: $799! The personal class computer that 
can be expanded to a full business system. Has all the 

features of the C2 -4P plus an 8 slot BUS (3 -times greater 
expansion ability than the C2 -4P). Can be expanded to 48K 

RAM, dual floppies, hard disk, printer and business software. 

C2 -8P DF: $2599! A full business system avail- 
able at a personal computer price! The system includes the 

powerful C2 -8P microcomputer (32K RAM expandable to 
48K), dual 8" floppy unit (stores 8 -times as much information 

as a mini -floppy), and 3 disks of personal, educational and 
small business applications software. Has all the capa- 

bilities of a personal system including graphics plus 
the ability to perform Accounting, Information Manage- 
ment, and Word Processing tasks for small business. 
Contact your local Ohio Scientific dealer 

All prices. suggested retail 

Monitors and cassette recorders not 
included. Ohio Scientific offers a com- 
bination TV /Monitor (AC -3P) for $115 

OHIO ICIENTIFIC 
America's largest full -line microcomputer manufacturer 

1333 S. CHILLICOTHE RD.. AURORA. OHIO 44202 (216) 562 -3101 
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For cost effective capacitance measurement 

One C-meter 
stands out of the darkness 

the $130 B&KPRECISION 820 
For about one -third the cost of the most popular digital 
capacitance meter, you can own five times more mea- 
surement capability. The new B &K- PRECISION 820 
reads all the way to 1 Farad, in ten ranges. With 0.5 % 
accuracy, the 820 resolves to 0.1 pF for a maximum 
count of 9999. 

The 820 keeps on going in freezing cold to blistering 
100 degree heat, making it ideal for field use. The bright 
LED display is easily readable under all lighting conditions. 
It has the versatility needed for any application and the dura- 
bility to stay on the job. The 820 can be powered by dispos- 
able batteries or optional rechargeable batteries. 

You can start discovering 
your own applications today by seeing 

your local distributor for immediate delivery. 

Unlike many specialized instruments, the 820 has almost 
unlimited applications in engineering, production line work. 
QC, education and field service. First time users are quickly 
discovering that the number of time -saving applications 
exceed their original expectations. For example, you can 
measure unmarked capacitors...Verify capacitor tolerance 
...Measure cable capacitance... Select and match capaci- 
tors for critical circuit applications... Sample production 
components for quality assurance... Measure capacitance 
of complex series -parallel capacitor networks. .. Set trimmer 
capacitors to specific amounts of capacity... Check capaci- 
tance in switches and other components. 

DYNASCAN 
CORPORATION 

6460 W. Cortland Street Chicago, IL 60635.312, 889 -9087 
In Canada Atlas Electronics Ontario 
International Sales Empire Exporters, Inc 270 Newtown Road Plainview. L I NY 11803 

CIRCLE 38 ON FREE INFORMATION CARD 
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Radio -Electronics 
THE MAGAZINE FOR NEW IDEAS IN ELECTRONICS 

Electronics publishers since 1908 

SPECIAL 
FEATURE 

BUILD ONE 

41 What's New in Car Stereo 
There's real hi -fi gear available- -right down to graphic 
equalizers. Here's a complete update on everything new. 
by Fred Petras 

JUNE 1979 Vol. 50 No. 6 

35 Programmable Thermostat Minimizes Fuel Bills 
Controls up to 4 different temperature levels each day. Turns on 
furnace or air conditioner as needed. Provides optimum comfort 
and maximum energy savings. 
by Peter Gise 

59 Time /Voltage Calibrator 
Part 2' Wind up your unit. Final assembly details. 
by Doug Farrar 

62 Telecorder for Your Phone 
Inexpensive way to connect a tape recorder to your telephone line. 
by Jules Gilder 

Audio Test Station 
This story does not appear in this ussue. It will continue next 
month. 

AUDIO 

VIDEO 

TECHNOLOGY 

EQUIPMENT 

DEPARTMENTS 

47 All About TIM Distortion 
How we measure this previously unknown type of IM distortion. 
by Len Feldman 

54 R.E.A.L. Sound Lab Tests Scott 530 -T Tuner 
AM /FM stereo tuner earns an "Excellent." 

56 R.E.A.L. Sound Lab Tests JVC JR -S501 Receiver 
AM /FM stereo receiver earns a "Very Good." 

50 Videodisc -Look at the Circuitry 
The laser and its circuits 
by Larry Steckler 

76 Jack Darr's Service Clinic 
How the automatic brightness limiter works and how to 
troubleshoot it. 

by Jack Darr 

76 Service Questions 
R -E's Service Editor solves technician problems. 

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

64 Switching Power Supplies 
You should know how these supplies work. They offer greater 
efficiency and lower power loss in series -pass transistors than 
more conventional supplies. 
by L. Steven Cheairs 

70 Hobby Corner 
A look at Zener diodes. 
by Earl "Doc" Savage. K4SDS 

72 Communications Corner 
News about UHF, VHF, CB and more. 
by Herb Friedman 

23 Sabtronics 2010A 3 and' /, Digit DMM 

24 Ohio Scientific Superboard II Computer 

25 Continental Specialties Max 50 Frequency Counter 

32 Magnesonics Cassette Eraser and Rapid Rewinder 

33 VIZ DC Power Supplies 

120 Advertising Index 

14 Advertising Offices 
14 Editorial 

121 Free Information Card 

6 Letters 

99 Market Center 
96 New Literature 
84 New Products 
90 Stereo Products 

ON THE COVER 
Intelligent Thermostat can save 
you big fuel dollars. It not only 
adjusts the temperature several 
times a day, but it also sets it at 
different levels on different days 
of the week. Interested? Read 
all about it starting on page 35. 

2 
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O 

o 

INTERFACE DEVICE provides matching and 
isolation between telephone and Telecorder. 
Want to build Telecorder? Story starts on page 
62. 

VIDEODISC PLAYER USES LASER to scan the 
disc. We tell how the laser circuits work. Turn to 
page 50. 

Radio- Electronics, Published monthly by Gernsback 
Publications, Inc.. 200 Park Avenue South. New York, 
NY 10003 Phone: 212- 777 -6400. Controlled Circulation 
Privileges Pending at Concord. NH. One -year subscrip- 
tion rate. U S A and U.S. possessions, $9 98, Canada, 
$12 98 Other countries, $14.98. Single copies $1.25 C 
1979 by Gernsback Publications, Inc. All rights reserved. 
Printed in U.S A. (ISSN 0033 -7862) 

Subscription Service: Mail all subscription orders, 
changes, correspondence and Postmaster Notices of 
undelivered copies (Form x.`,79) to Radio -Electronics 
Subscription Service, Box 2520. Boulder, CO 80322. 

A stamped sell- addressed envelope must accompany all 
submitted manuscripts and /or artwork or photographs if 
their return is desired should they be rejected. We 
disclaim any responsibility tor 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 -Electronic disclaims any responsibility for the safe and proper 
functioning of reader -built protect based upon or from plane or mlormation published in this magazine. 
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Satellite delivery: Satellite communication continues to 
expand with breathtaking speed, particularly in broadcast- 
ing where cable TV systems and Public Television already 
have their own satellite interconnection systems. Now RCA 
American Communications, which owns two Satcom satel- 
lites has made the nation's television broadcasters an offer 
that will be difficult to refuse: It has offered to build, main- 
tain and operate -at its own expense -a receive -only 
earth station for each one of the nation's 725 television 
stations. Then it would use its own satellite facilities to 
distribute syndicated programs that currently are "bicy- 
cled" from station to station on film or tape. 

RCA has developed a system of encoding, or scrambling, 
the video signal so that it can be directed to specific earth 
stations and rejected by all stations for which it's not 
intended. Each station would have a five -meter dish. Inter- 
estingly, RCA owns the NBC television network, which uses 
AT &T intercity lines for connection, and it is now providing 
a satellite means to connect the nation's television stations. 

Meanwhile, radio is also discovering satellite transmis- 
sion. National Public Radio, Mutual Broadcasting System, 
Associated Press and United Press International are coop- 
erating with radio stations in installing small receiving 
dishes for both teletype transmissions and audio news 
broadcasts. 

Portable VCR's: Although the home videocassette re- 
corder race seems to have settled down to two basic 
formats -Beta and VHS -a new battle could be shaping 
up for portable VCR standards, and this one could have 
many more entries. While there are portable versions of 
both formats already on the market, many companies are 
betting that both of these are too large for true portability. 
It's not known how many firms are developing lightweight 
VCR's or even VCR's combined with solid -state color 
cameras for the "personal photography" market. 

Four portable formats already are at the stàrting gate. 
BASF's LVR (for longitudinal video recording) is scheduled 
for unveiling in prototype form this summer. In its latest 
form, it's believed to have 72 video tracks on a single -reel 
cartridge of tape eight millimeters wide and reportedly has 
three hours of recording time per cassette. Toshiba has 
demonstrated a portable VCR using an endless -loop tape 
and a fixed head, with 220 tracks on a ' /2 -inch cassette. This 
format makes possible a relatively compact recorder. 

Funai Electric of Japan hopes to sell a portable VCR 
weighing about six pounds that uses a '/G -inch cassette 
resembling an audio cassette, for 20 minutes of color 
recording. Unlike the others, Funai's VCR uses helical -scan 
principles. Eastman Kodak is assumed to be developing a 
portable VCR, too, and this one could be very significant 
indeed because of Kodak's size and importance in the 
photography market. While today's fairly large VCR's are 
basically time -shift devices for recording TV programs, the 
next generation will be designed for electronic photogra- 
phy. With a furious race developing for this new type of 
VCR, it seems highly unlikely there'll be anything resem- 
bling a standard. Thus, we could have four or six -or 12- 
different noncompatible units introduced. 

`Piracy' problems: Illegal copying of prerecorded video- 
cassettes is the major new problem of the video age. 
There's one simple way to foil amateur "pirates," and that 
is an encoding formula that alters the frequency and ampli- 
tude of the vertical sync pulse on legally recorded cas- 
settes. When an amateur attempts to make a duplicate of 
the cassette, the image goes out of sync on the recorder 
used for copying. So far, so good. But -along comes the 
TV set manufacturing industry with new sophisticated color 
receivers using digital vertical sync and no back -of -set 
vertical adjustments. Well, a legally recorded cassette, 
using antipiracy encoding, can throw one of these modern 
receivers out of sync, just as it does a bootlegging record- 
er. Upshot: Some prerecorded cassette manufacturers 
have eliminated the encoding on cassettes sold to people 
who own certain recent models of TV sets, and the Elec- 
tronic Industries Association has formed a committee to 
look into the entire situation. 

Videodisc network: In the first major use of videodiscs 
for industrial communications, MCA DiscoVision and Gen- 
eral Motors have tentatively agreed- subject to later 
equipment tests -to establish a network of videodisc play- 
ers covering at least 7,000 GM dealers. The videodisc play- 
ers will be of the optical type -compatible with the ones 
now being sold by Magnavox in Atlanta and Seattle -but of 
an industrial version using a microprocessor for automatic 
indexing. Discs will demonstrate new cars to consumers 
and will be used in sales training for dealer salesmen. The 
players will be built in Japan by Universal Pioneer Co., the 
joint venture of MCA and Pioneer. Similar dealer networks, 
using Betamax VCRs, have been established by Chrysler 
and Fiat. 

TI's computer: At press time, everybody seemed to be 
waiting for Texas Instruments' entry in the personal corn - 
puter field. And TI seemed to be waiting for the FCC to 
change its rules. TI has postponed introduction several 
times, and judging by its correspondence with the FCC, this 
is because as the Commission's rules now stand it couldn't 
get official approval. The TI computer presumably uses an 

external RF adapter or modulator to interface with existing 
TV sets. The Commission, under its present rules, won't 
approve such modulators, but instead requires that sys- 
tems to be used with television sets be tested with all 
equipment in place. TI contends that this rule makes it 

difficult or impossible to offer expandable, multifunction 
consumer computers designed to be attached to existing 
TV sets. 

The Commission had already rejected TI's modulator as 
not meeting its rules. At press time, TI had petitioned the 
FCC to establish a new category of approved device so 
such modulators could be permitted. And in an attempt for 
early approval, it asked the Commission to waive the exist- 
ing rule and approve its RF attachment while it's consider- 
ing the rules change. 

DAVID LACHENBRUCH 
CONTRIBUTING EDITOR 
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JS &A's new program will save consumers millions. 

OG 0 1 2 3 4 5 6 7 6 9 
4 vr 2 3 4 56 

vrr ] 76 1113 
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USA 111.01 Ni á d 

That Sinclair TV shown above is small - the 
smallest TV in the world. 

And when it was first introduced last year, it 

made history. So did its high price- $395. 
Our company never sold the unit for two 

reasons: 1) It was being promoted as a pocket 
TV and we felt it would not fit in most pockets 
and 2) We felt $395 was too high a price for the 
unit regardless of its quality. size and features. 

But we were wrong. Thousands of them 
were sold and it was selected as one of the 
most exciting new products of the year. 

WE BOUGHT ONE 
A few months ago we purchased a Sinclair 

TV and discovered another feature we didn't 
like. The unit included a 220 -volt converter for 
European operation. This meant that every 
American who bought the set had to pay extra 
for the converter even though very few 
Americans would be taking their TV to Europe. 

So we came up with an idea. We went to 
England and purchased thousands of sets 
directly from the factory without the converter. 
We were also able to save money by elimina- 
ting the normal mark ups by importers, whole- 
salers and distributors. 

We can now offer you the unit for only 
$249.95 and if you want the 220 -volt converter, 
your cost is only $19.95 extra. 

LESS THAN WHOLESALE 
JS &A would be offering the exact same 

Sinclair TV at a price less than Sinclair's actual 
wholesale price in the United States and we 
would still make enough profit to pay for the 
cost of this advertisement. 

There is one feature we liked very much 
about the set. Its rechargeable batteries are 
built into the unit. Larger portable TV's offer 
$60 optional rechargeable battery packs that 
must be purchased separately. Ours is built in 
and included in the price. 

The Sinclair TV comes complete with an 
American AC adapter and charger. ear 
phones, carrying case, rechargeable batteries 
and a built -in antenna for both VHF and UHF. It 

MISSING ADAPTER 

Micro TV 
Breakthrough 
Remember the $400 Sinclair Micro TV? Here's the 
story on the greatest TV value ever. 

also comes with a cigarette lighter power 
converter, so you can watch all your favorite 
TV channels from your boat, plane, motor 
home or car without even using your batteries. 

PHOTOGRAPHIC QUALITY 
We were well aware of Sinclair's advanced 

electronics and quality features. But what we 
found particularly exciting was its picture tube. 
Even though the 2" (measured diagonally) 
tube is small, the TV's resolution resembles 
that of a clear sharp photograph. You can even 
read small telephone numbers when they're 
flashed on the screen. 

The Sinclair unit is offered in this advertise- 
ment with the same accessories available in 
the $395 system with the exception of the 
220 -volt power converter. 

The Sinclair is also convenient. You can 
take it on trips and entertain your children 
while you fly or drive. You can keep it on your 
desk at work and monitor the latest news or 
stock market reports. And you can view the 
soap operas as you work around the house. 
We even took ours to the ball game to watch 
those instant replays. 

BIG POCKETS 
But don't expect to carry it in your pocket - it 

won't fit unless you have big pockets. The unit 
measures 15 /e" x 4" x 61/4" and weighs just 28 
ounces which includes the built -in batteries. 

The TV is serviced in the United States by 
Sinclair's service -by -mail facility. If service is 
ever required during its one -year limited war- 
ranty, just slip it in its handy mailer and send it 
to them for repair. Your solid -state unit should 
operate for years without a problem, but if it 

ever needs repair, it's good to know that ser- 
vice is an important part of our program. 

For $249.95, the Sinclair Micro TV is worth 
your test. Order one from JS &A. Take it with 
you on a trip, bring it to your office, or carry it 
with you around the house. See how clear and 
sharp the picture is and how closely it resem- 
bles a black and white photograph. Then 
decide if you want to keep it. If not, no problem. 
Simply return your TV within 30 days for a 
prompt and courteous refund. We just want 
you to prove to yourself, the miracle of space - 
age electronics before you decide. 

AMERICA'S LARGEST 
Sinclair Radionics is one of England's 

largest electronics manufacturers and JS &A is 
America's largest single source of space -age 
products - further assurance that your modest 
investment is well protected even though the 
unit is offered at such a bargain price. 

To order your Sinclair Micro TV, simply send 
your check for $249.95 plus $3.00 postage 
and handling (Illinois residents, please add 5% 
sales tax) to the address shown below or credit 
card buyers may call our toll -free number 
below. But please act quickly. 

The Sinclair TV is an outstanding product 
that was priced too high. If you felt like we did 
and you waited, your timing is perfect. Order a 
Sinclair Micro TV at no obligation, today. 

o PRODUCTS 
THAT 

THINK 
Dept. RA One JS &A Plaza 

Northbrook, III.60062 (312) 564 -7000 
Call TOLL -FREE 800 323 -6400 
In Illinois Call (312) 564 -7000 

c JS &A Group, Inc.,1979 
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I Huiliers 

O00000ps! 
TROUBLESHOOTING 

COMMUNICATION RECEIVERS 
On page 67 of the article "FM Detector 

and Filter Tests" (February 1979 issue) and 
page 68 of the article "Troubleshooting 
Communications Receivers" (April 1979 is- 
sue), a piece of test equipment was mistak- 
enly shown as a Cushman model 107C -it 
is a Lampkin model 107C. 

Also, the photograph on page 66 of the 
April article should be captioned: Halli- 
crafters model FPM -300 SSB /CW trans- 
ceiver. 

BURGLAR ALARM 
Mr. Dan Talbot has called our attention 

to several errors in his article "Build This 
Burglar Alarm" in the April issue. In Fig. 2 

the value of R32 should be 10 ohms, not 
10K. 

The statement in parentheses on the 
12th line on page 41 should read "(lasting 

about 60 to 90 seconds, depending on the 
value of C3)." 

In Fig. 8 the markings for the base and 
emitter of transistor Q10 are transposed. 

In the third sentence of the second para- 
graph on page 43, substitute the word "to" 
for the typographical error that reads 
"19." 

600 MHz FREQUENCY COUNTER 
In the article "600 -MHz Portable Fre- 

quency Counter" (January 1979 issue) R23 
was mistakenly shown on the schematic as 
1 megohm. The correct value is 1000 ohms 
as indicated in the parts list. Transistors Q3 
and Q4 were shown as NPN types. They 
should be shown as PNP's. This is the only 
type that will work in the circuit. The correct 
value of C11 is 39 MF. This capacitor does 
not appear on the parts placement diagram 
in Fig. 6. It is on the reverse side of the 
board along with S1 -S3, IC6 and a few 
other parts. It connects, on the board as 
seen in Fig. 6, to two pads in the upper left 
corner. The "hot" side goes to the pad 

r 
Please send me 

Exclusive Sheldahl 
FLcSWRC11® kits 

With scissors, modify the 
.030 thick, non- tactile panel 
into water /dust resistant 
switching module. Kit in- 
cludes design guidelines, 
instructions, Sheldahl 
membrane switching 
panel, flexcircuit connec- 
tor, press -on nomencla- 
ture and RFQ checklist. 
Production quantities cost 
less. Pressure sensitive back. 
9 key kit (1x9) 

$9.00 
16 key kit (4x4) 

$10.00 

L 

16 key kit(s) : short to ground 
at $10.00 Rach crosspoint 

9 key ki(s) :_ . short to ground 
at S9.00 each. : crosspoint 

I enclose a check or money order for my FLEXSWITCH kit order. 
Name Title 
Company 
Address 
City State 

Mail to: 

Sheldahl PO. Box 170. Northfield. MN 55057 

Zip 

J 

connecting C10 and R12. The other lead 
goes to ground at the pad between the 
leads of D8 and R8. 

We thank reader W. A. Sullivan of Dear- 
born, MI, for calling the errors to our atten- 
tion. 

STRING SYNTHESIZER 
SCHEMATIC ERROR 

The schematic on page 72 of the March 
1979 issue (Volume 50, No. 3) of the String 
Synthesizer has a line omitted. There 
should be a connection from the wiper of 
R116 to the +VL line. The circuit board 
reflects this connection, but the circuit will 
not work if wired from the schematic. 
ERIC BEAN 
South Bend, IN 

COUNTDOWN ADD -ON FOR 
MODEL ROCKET 

For the "reader in New York" (Hobby 
Corner, June, 1978) who wanted a digital - 

continued on page 12 

The Perfect Portable 
...for YOU! 

$695 
includes 

probes 

This modestly priced 12MHz 'scope has a bright 10cm x 
8cm rectangular CRT - in an attractive enclosure only 
51/4" high; about 15 lbs. 

Human engineered for fast, precise applications. Has the 
"Great" versatility you need. 2mV sensitivity, differential 
mode, switched X -Y, and much more! 

Consider Gould Quality with the Exclusive 2 -yr. warranty. 
Call today for complete data and location of your nearest 

distributor. 
For free brochure call: 
TOLL FREE NUMBER 
1800) 325 -6400 
In Missouri (800) 342 -6600 

CIRCLE 38 ON FREE INFORMATION CARD 

Gould Inc., Instruments Division 
3631 Perkins Ave.,Cleveland,OH 44114 

l.} GOULD 

www.americanradiohistory.com

www.americanradiohistory.com


Color. VP -590 add -on Color Board allows program 
control of 8 brilliantcolorsforgraphics, colorgames. 
Plus 4 selectable background colors. Includes 
sockets for 2 auxiliary keypads (VP -580). $69' 

Sound. VP -595 Simple Sound Board provides 256 
tone frequencies. Great for supplementing graphics 
with sound effects or music. Set tone and duration 
with easy instructions. $24' 

Music. VP -550 Super Sound Board turns your VIP intc a music 
synthesizer. 2 sound channels. Program control of frequency, 
time and amplitude envelope (voice) independently i-i each 
channel. Program directly from sheet music! Sync provision 
for controlling multiple VIPs, multitrack recording or other 
synthesizers. $49' 

Memory. VP -570 RAM Expansion Board adds 4K 
bytes of memory. Jumper locates RAM in anv 4K 
block of up to 32K of memory. On -board memory 
protect switch. $95' 

EPROM Programmer. VP -565 EPROM Programmer Board 
comes complete with software to program, copy and 
verify 5 -volt 2716 EPROMs -comparable to units 
costing much more than the VP -565 and VIP put 
together! Programming voltages generated on 
board. ZIF PROM socket included. $99' 

EPROM Interface. VP -560 EPROM Interface 
Board locates two 5 -volt 2716 EPROMs (4K 
bytes total) anywhere in 32K of memory. 
VIP RAM can be re- allocated. $34' 

Tiny BASIC" VP -700 
Expanded Tiny BASIC Board 
puts this high -level language 
on your VIP. BASIC stored 
in 4K of ROM. Ready for im- 
mediate use -no loading 
necessary. This expanded 
BASIC includes the standard 
Tiny BASIC commands plus 
12 additional -including 
color and sound control! 
Requires external ASCII 
encoded alpha-numeric 
keyboard. $39 

ASCII Keyboard" Fully encoded, 128- character ASCII 
encoded alpha- numeric keyboard. 58 light touch kEys 
including 2 user defined keys! Selectable upper and bower 
case. Handsomely styled. Under $50' 

Auxiliary Keypads. Program 
your VIP for 2- player inter- 
action games! 16 -key keypad 
VP -580 with cable ($15') 
connects to sockets pro- 
vided on VP -590 Color Board 
or VP 585 Keyboard Interface 
Card ($10'). 

COSMAC VIP lets you add 
computer power a board at a time. 

With these new easy -to- 
buy options, the versatile 
RCA COSMAC VIP 
(CDP18S711) means even 
more excitement. More 
challenges in graphics, 
games and control func- 
tions. For everyone, from 
youngster to serious hobby- 
ist. And the basic VIP corn - 
puter system starts at just $249* 
and ready to operate. 

Simple but powerful -not just a toy. 
Built around an RCA COSMAC micro- 

processor, the VIP includes 2K of RAM. ROM 
monitor. Audio tone with a built -in speaker. 
Plus 8 -bit input and 8 -bit output port to inter- 
face relays, sensors or other peripherals. It's 

assembled 

easy to program and operate. 
Powerful CHIP -8 interpre- 
tive language gets you into 
programming the first 
evening. Complete docu- 
mentation provided. 

Take the first step now. 
Check your local corn - 

puter store or electronics 
parts house. Or contact 

RCA VIP Marketing, New Holland Avenue, 
Lancaster, PA 17604. Phone (717) 291 -5848. 
'Suggested retail price CDP18S711 does not include video monitor or cassette recorder. 
"Available 1st Quarter. 1979 

The fun way 
into computers. 
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Newfrom NRI! 
25"color TV that tunes 
DIP6C NAL 

y computer, 
entire 

entertainment. 
Just part of NRI's training in 

servicing TV, stereo systems, video 
tape and disc players, car 

and portable radios. 
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Only NRI home training prepares 
you so thoroughly for the next great 
leap forward in TV and audio... digital 
systems. Already, top -of- the -line TV's 

feature digital tuning, computer pro- 
gramming is appearing, and new 
digital audio recording equipment 
is about to go on the market. 

NRI is the only home study school 
to give you the actual "hands -on" train- 
ing you need to handle servicing prob- 
lems on tomorrow's electronic equip- 
ment. Because only NRI includes this 
designed- for -learning, 25" diagonal 
color TV with electronic tuning, built -in 
digital clock, and computer program- 
mer as part of your training. With this 
advanced feature, you can pre -program 
an entire evening's entertainment... 
even key lock it in to control children's 
viewing. 

As you assemble it, you learn 
how digital tuning systems work, how 

to adjust and service them. You work 
with the same advanced features 

used in the new programmable 
TV's and video tape record- 

ers. It's exclusive NRI 

training that keeps you 

up with the leading 
edge of technology 

Exclusive 
Designed -for- 
learning 
Concept 

The color 
TV you build 

as part of NRI's 
Master Course 

looks, operates, 
and performs like 

the very finest com- 
mercial sets. But 

behind that pretty 
picture is a unique 
designed -for- 
learning chassis... 

the only such unit in the world. 

Rather than retrofit lessons to a hobby 
kit or an already -built commercial 
set, NRI instructor /engineers have de- 

signed this television so each step of 
construction is a learning experience. 

As you build it, you perform 
meaningful experiments. You see what 
makes each circuit work, what it does, 

how it interacts with other circuits. You 

even introduce defects, troubleshoot and 
correct them as you would in actual 
practice. And you end up with a mag- 
nificent, big -picture TV with advanced 
features. One you can sell or use in 
your home. 

Also Build Stereo, 
Test Instruments 

That's just a start. You dem- 
onstrate basic principles and circuits 
on the unique NRI Discovery Lab ® then 
apply them as you assemble a fine 
AM /FM stereo receiver, complete with 
speakers. You also get practical experi- 
ence as you build your own test instru- 
ments, including a 5" triggered sweep 

oscilloscope, CMOS digital frequency 
counter, color bar generator, and transis- 
torized volt -ohm meter. Use them for 

learning, use them for earning as a 
full- or part -time TV, audio, and video 

systems technician. 

Complete, Effective Training 
Includes Video Systems 
Using NRI's exclusive methods, 

you learn far more than TV servicing. 
You'll be prepared to work with stereo 
systems, car radios,. record and tape 
players, transistor radios, short -wave re- 

ceivers, PA systems, musical instrument 
amplifiers, electronic TV games, even 
video tape recorders and tape or disc 

video players. Your training covers just 
about every kind of electronic enter- 

tainment equipment available now or 
in the near future. 

And because NRI has unmatched 
experience gained in over 60 years and a 
million students worth of training, your 
course is designed for ease of learning 
and practical utility. You need no pre- 
vious experience of any kind. Starting 
with the basics, exclusive "bite- size" les- 

sons cover subjects thoroughly, clearly, 

and concisely. "Hands -on" experiments 
reinforce theory for better comprehen- 
sion and retention. And your personal 
NRI instructor is always available for 

consultation, ready with explanations, 
answers, and advice. 

Send for Free 
Detailed Catalog... 

No Salesman Will Call 
Get all the facts on this exciting 

course and its potential for you by mail- 
ing the postage -paid Card today. Our free 

100 -page catalog includes color photos 
of all kits and equipment, complete 
lesson plans, convenient time payment 
plans, and information on other elec- 

tronics courses. You'll also find out 
about NRI's new Computer Technology 

Course that includes 
your personal 

microcomputer. Or Complete Com- 
munications with 2 -meter transceiver 
that gets you ready for opportunities in 
broadcasting, 2 -way radio, microwave, 
and other growing fields. If card has 
been removed, write to: 

NRI 
NRI Schools 
McGraw -Hill Continuing 

Education Center 

3939 Wisconsin Ave. 

L. 
1 Washington, D.C. 20016 
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LETTERS 
continued frü,n page 6 

readout, automatic countdown add -on for 
his model rocket launcher, this should do 
the job (see diagram). 

After the ON switch is closed, the display 
is set to 10 by the pushbutton SET switch. 
Then, by closing the COUNT switch, the 
display counts down to 0, closes the relay 
contacts to launch the rocket (make sure 
the safety switch is closed) and then pro- 
ceeds to count up. If the 100K potentiome- 
ter is set so that the timer generates 1 -Hz 
pulses, the timer can be used to determine 

7805 -1 - 5 VOLT 
REGULATOR 

3 

2000n 

C00NT 

--0o- 

100K 
POT 
n 

e 
4(3 

535 
TIMER 

= 114, FI 
HIVo-. 

ON Off 
6ND 

e 
+ SAFETY 

LAUNCHER 

D /617A( READOUT, 
AUTOMATIC COUNTDOWN 
MODEL ROCKET LAONCNER 

e-1 'i3 
3 

10 

le 14 

7400 
QUAD 
NAND 
GATE 
(2) 

1T 

4 

/0 

r 
!14i4 

7400 
QUAD 
NAND 
GATE 
(I) 

how long the rocket is in flight. When the 
SET button is pressed again, it changes the 
counting direction. The LED lights when the 
counter is set to count down. The circuit 
assumes the launcher operates off a 12- 
volt battery and that the relay needs to be 
closed for only a second. 

To make the counter set to some number 
other than 10, ground the appropriate 
inputs of the 74192. Pins 15, 1, 10 and 9 
are, respectively, the numbers 1, 2, 4 and 8. 
Ground the inputs that are not necessary 
for the desired number. For example, to 
have the counter preset to 5, ground the 
numbers 2 and 8 (pins 1 and 9). When pin 
11 is grounded, the counter resets. 

100K 

e 
2 

l0LyF 
/2 
19 

3 
6 

4 

5 

7473 
FLIP 
FLOP 

5 

330(3 

E LED 

33011 

e CON /0 41111111 
74/92 Ear 74/92 

UP /DOWN COUNTER Far UP/DONN COUNTER 
uN /TS i TENS 

7447 
®®®!!®®I 

7447 
DECODER /DRIVER DECODER/ /DRIVER 

UNITS 5 TENS 

e EMI /0 

MI OM 
MAN 72 

SEVEN 5E6MENT 
LED D /SPLAY 

UNITS 

3 
MAW 72 

SEVEN SEGMENT 
LED DISPLAY 

TENS 

When both counters have counted down 
to 0, the second 7400 activates the relay 
and sends a clock pulse to the flip -flop. 
When the flip -flop changes state, it acts 
through the first 7400 to change the count- 
ing direction. The first 7400 also acts as a 
one -shot multivibrator when the SET button 
is pressed to again change direction. 

The relay is activated only when counting 
down to 0. If the counter goes up to 99, it 
will not close the relay contacts on the next 
count. Be sure the relay contacts can han- 
dle the necessary current. In order that the 
display will show 10, 9, 8, etc., rather than 
10, 09, 08, etc., it is necessary to ground 
pin 5 of the tens 7447. Any suitable com- 
mon -anode display can be used (some 
require that pins 9 and 14 as well as pin 3 

be connected to positive). 
JAMES JOHN HUGHES III 

Highlands, TX 

RADAR DETECTOR 
Scientists were first introduced to the d 

= Doppler effect over 15 decades ago. 
About a century ago, Maxwell introduced c 
= Ay and showed sunlight was made up 
of electric and magnetic waves which, only 
by differing in frequency, were the same as 
radio waves, X -rays, etc. About 8 decades 
ago, Marconi invented radio from c = 

Today, many readers of Radio- Electron- 
ics can for the very first time measure X = 
wavelength at the source (s) and y = 
frequency at the observer (o). ALWAYS in 
the past we have measured Ày ONLY at s or 
ONLY at o, but never at both simulta- 
neously. We thus have the erroneous idea 

continued on page 16 
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Data Precision Corporation, Electronics Avenue, Danvers, MA 01923. Telephone: (617) 246 -1600, Telex 921819. 
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Automotive "brain" astounds the 
experts, puts both computer and 
cruise control at your fingertips! 

For the first time ever, you can put a true corn- 
outer in your car, truck or RV which gives you the 
most effective and functional cruise control ever 
designed, plus complete trip computing, fuel 
management system, and a remarkably ac- 
curate quartz crystal time system. It is called 
CompuCruiseiM. 

So simple a child can operate, the new 
CompuCruise combines latest computer 
technology with state-of-the-art reliability in a 
package which will not likely be available on 
new cars for years to come. 

CRUISE CONTROL WITH A MEMORY, UNIQUE 
SEEK -AND -HOLD CAPABILITY. 

CompuCruise remarkable cruise control per- 
forms in a totally different manner than any 
other unit because it is more than a simple 
speed maintaining device. With CompuCruise, 
you establish your desired cruising speed even 
before you reach the highway and activate the 
system any time by simply pressing a button. 
CompuCruise then seeks and maintains the 
desired speed until you override or shut off the 
system. You resume cruise control again at any 
time by pressing the same button. Com- 
puCruise, unlike most vacuum-mechanical 
systems, is fully electronic, more accurate and 
more reliable than any other unit you can buy. 

AIRLINE PILOTS COMPARE COMPUCRUISETM 
TO SOPHISTICATED AVIONICS EQUIPMENT. 

Similar to types of computers used on modern 
airliners, the CompuCruise slim panel- mounted 
control module contains a digital readout and 
back -lighted control buttons, both readily visible 
in the dark. By quickly learned systems of in- 
quiry. the driver can elicit virtually any informa- 

tion relating to time, distance, fuel and perfor- 
mance of his vehicle. 

There are a number of digital -type instruments 
on the market which can be purchased for your 
car, purporting to provide functional data on per- 
formance, but all are basically calculators, 
operating on fixed information provided by the 
driver. 

CompuCruise is a true computer, operating 
from automatic data sensors which constantly 
react to changing conditions, automatically 
recomputing vital data every second. Each func- 
tion operates independently, with data dis- 
played and updated constantly until you change 
your request of the computer. 

Fuel management takes on new significance 
because CompuCruise tells you the most effec- 
tive driving speeds, the type and brand of 
gasoline most suitable for your vehicle. It will 
tell you the effects of different types of tires and 
different tire pressures, road conditions, and 
engine tune -up condition. You can get instan- 
taneous computations on current gas mileage, 
fuel required to arrival, and actual fuel remain- 
ing. 

Battery condition can be checked regularly, 
saving you from the potential embarassment of 
being stranded without warning. 

TYPICAL DATA: 

r Cruise Control 
r Time, E.T., Lap Timer, Alarm 

r Time, Distance, Fuel to Arrival 
r Time, Distance, Fuel to Empty 

r Time, Distance and Fuel on Trip 
r Current or Average MPG, GPH r Fuel Used, Distance since Fillup 

r Current and Average Vehicle Speed 
r Inside. Outside or Coolant Temperature 

Battery Voltage 

r English or Metric Display 

'455.55 

(415) 838 -8060 
Technically competent personnel 

available to answer your questions. 

COmpIICPlNSe 

I!IIII1PLIIII'llhßß 
CIRCLE 21 ON FREE INFORMATION CARD 

COMPUCRUISETM DIGITAL QUARTZ CRYSTAL 
TIME SYSTEM IS INCREDIBLE. 

CompuCruise digital time system performs 
four independent time functions encompassing 
(a) stop watch and lap timer functions, (b) hours, 
minutes and seconds, (c) alarm or warning func- 
tion, and (d) trip time indicator. The time system 
operates full time, whether your vehicle is 
operating or not. It will even wake you up after a 

short roadside nap. 

i 1 - I 

I _I 

i 11 1 I 

Lj 
i 

I L 1 

r i 
YOUR COMPUCRUISE IS SMART' IF YOU PUSH THE WRONG BUTTON 

IT WILL LET YOU KNOW BY DISPLAYING ERROR 

COMPUCRUISEiM WORKS ON FOREIGN OR 
AMERICAN CARS; IS PRICED FOR THE 

AVERAGE MAN'S BUDGET 

You do- it- yourselfers can readily install the 
unit, but complete and detailed instructions are 
also included for the automotive service facility. 
CompuCruise units are fully operable on most 
foreign or American cars, trucks or RV's. At 
$199.95 the unit is only a few dollars more than 
the cost of cruise control alone on most 
vehicles, yet offers a whole new world of com- 
puterized management functions. 

This is an exclusive system, fully warranted 
for 90 days from installation, delivered to you 
complete with all required hardware. You need 
only basic tools for the total job. 

When you receive your unit, inspect it com- 
pletely. If you are not 1000/0 satisfied, return the 
complete unit before installation and your 
money will be refunded without question. 

TO ORDER YOUR UNIT, complete the coupon 
below, enclosing $199.95 (ADD $5.50 if front - 

wheel drive). This covers all shipping, insurance 
and handling costs. Your unit will be shipped 
within three weeks. 

NOTE: Mountable on foreign or domestic 
vehicles including standard trans. EXCEPT 
FOR DIESEL OR FUEL INJECTED ENGINES. 

r 
TO ZEMCO, Inc. (415) 935 -4960 

12907 Alcosta Blvd. 
San Ramon, Ca. 94583 

Ship CompuCruiseiM units C2 $199.95 
Model 44 (WITH CRUISE CONTROL) 

Add $5.50 for front -drive 

Ship CompuCruiserM Units Y $159.95 
Model 41 (WITHOUT CRUISE CONTROL) 

Add $5.50 for front -drive 

Total enclosed: $ 

(CA residents add Sales Tax) 

Charge to my Master Charge Visa 

Card Number 

Date Expires 

Signature 

Make vehicle: 

Name: 

Address: - 

City: State & Zip 

C 
Z 
m 
CO V 
ro 
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ediiorial 

Who was April Fooled? 
During the initial planning of our April 1979 issue, one of our editors 

suggested that we publish an April Fools' article. It has been several years 
since our last April Fools' article and all agreed that it was time for another 
one. So we contacted two of our most imaginative authors and told them 
that we wanted a construction article on an absolutely absurd project. The 
only requirements were that it must work and could be built inexpensively. 
When the manuscript arrived, we discovered not one but three absurd 
projects that worked. We liked them and published the article "3 Unique 
Projects." 

Our story was well received. We are still getting numerous letters 
congratulating us and the authors for a job well done. Several readers even 
made some clever and interesting suggestions. One suggested that we should 
have included an on /off switch in the Solar Powered Night Light circuit. 
After all, why waste energy when you are not using the light. Another 
admonished us for not mentioning the One Station Intercom's greatest 
advantage -its portability. And another pointed out that the intercom was 
perfect for a hermit. 

However, something happened that we didn't plan on. During the final 
stages of assembling the April issue, we were alerted to the existence of a 
revolutionary audio amplifying technique. We were assured that the new 
Magnetic Amplifier indeed existed, that it worked, and was being marketed 
by the Carver Corporation. After checking, we immediately alloted room 
for it and subsequently published "New Breakthrough in Audio 
Amplifiers." You would not believe the number of letters and phone calls 
we have been receiving stating just how great a job we did on that April 
Fools' article on the Magnetic Amplifier. "You had me believing the thing 
really worked, right up until the end. What a great April Fools' gag." 

What disturbed me more than anything else was just how readily so many 
of our readers dismissed the possibility that the amplifier actually worked. 
Could it be that we're walking the road of technological progress wearing 
blinders? The Carver Magnetic Amplifier does exist, but what would have 
happened if it were still in the theory stage, merely a concept? How many 
of you would have believed that the amplifier could work? 

Progress is the act of advancing from one technological level to the next. 
We consider today's problems, apply today's technology and advance to the 
next technological level by following the most logical path. But what would 
happen if we applied today's technology to yesterday's problems? Would the 
path be different? Would it lead us to an entirely different conclusion? 
Perhaps we should take a giant step backwards and rethink the solutions 
using today's technology. Most important and above all, we should never 
dismiss a radical new solution as an April Fools' gag just because it 
happened to have been published in an April issue. 

And in looking back at older April Fools' articles we discovered it takes 
as much as seven years to turn an "absurd idea" into a working product. 

ART KLEI \i 
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WHEN THE GOING GETS TOUGH, 
BECKMAN'S NEW DIGITAL MULTIMETERS 

KEEP GOING. 

Featuring new continuity function. 
If you've ever been troubled by a faulty multimeter- 

or had to use one that wasn't quite up to the tougher jobs - 
your troubles are over. Now there's the Beckman line 
of digital multimeters. A new generation of 31/2-digit 

models that combine superior reliability with highly 
versatile features. 

Features like a unique continuity test function. With 
Beckman's new Insta-OhmsTm quick continuity indicator, 
you no longer need an analog VOM for fast, convenient 
continuity checks. 

There's also 10-amp current ranges, in- circuit resis- 
tance measurement capability in all six -ohm ranges, a 
dedicated diode test function, and up to two years normal 
operation from a common 9V battery. 

The Model TECH 310 with all these features, 

7 functions, 29 ranges, and 0.25% Vdc accuracy is only $130. 

The Model TECH 300 with 0.5% Vdc accuracy, but 
without the continuity function or the 10-amp current 
ranges, is just $100. 

Whichever model you choose, you get a multimeter 
that won't let you down. There's exceptional overload and 
6kV transient protection, plus ruggedness to take a 
6-foot fall and to come up working. 

So get the Beckman digital multimeter that performs 
and keeps on performing. No matter how tough the 
going gets. For information on the complete line and 
accessories, write or call your local distributor or the 
Advanced -Electro Products Division, Beckman 
Instruments, Inc., 2500 Harbor Boulevard, Fullerton, 
CA 92634. (714) 871 -4848, ext. 3651. 

BECKMAN 
CIRCLE 25 ON FREE INFORMATION CARD 
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LETTERS 
continued from page 12 

that not even light can travel 'at a speed 
greater than 186,000 mps, or c. 

We know if c = k-1, then ky - C = 0. 
Also, d = ky - c, so when s and o close 
ky >c, or a superluminal speed, we get up 
Doppler. 

Modify the antenna of a 24 -GHz mobile 
radar (used in a cruising police car) so the 
antenna radiates fore and aft. Have a police 
car close at 50 mph on two detectors dead 
ahead and a mile apart alongside a straight 
flat road. Both detectors receive 24 GHz 
plus 1800 Hz or 36 Hz per mph. As soon as 
the car passes the first detector, it receives 
24 GHz - 1800 Hz. 

We now have three entirely different 
frequencies from one. How, unless electro- 
magnetic radiation comes to the detector 
ahead at 186,000 mps +50 mph, and the 
one behind at 186,000 mps -50 mph? Is 
value c a universal constant or does it also 
pick up the radial speed of the source or 
the antenna on the police car? 
'(k = w; y = f; d = wf - c; > =is greater 
than) 
JOHN W. ECKLIN 
Alexandria, VA 

PINK -NOISE TESTING 
I have a few questions regarding the arti- 

cle, "Audio Testing With Pink Noise," in the 
September issue of Radio -Electronics. To 
begin with, the noise heard between sta- 

Reach for SPRAGUE components 
instead of running for them. 

Choose from 24 packaged assortments to get a balanced 
inventory of capacitors, resistors, or solderless terminals. 

You don't have to buy a huge quantity of electronic components to build 
and maintain a practical -sized inventory. Nor do you have to put a big strain 
on your budget. Each Sprague Assortment contains a practical selection of 
ratings and types most frequently used in your service work or hobby needs. 

Larger capacitor and resistor assortments are supplied in 15- drawer blue 
metal cabinets, fitted with a retractable carrying strap. Smaller assortments 
come in stackable 9- drawer blue plastic cabinets. Clear plastic drawers 
have adjustable dividers. Pre -labeled drawer fronts identify contents. 

Solderless terminal assortments are supplied in compartmented hinged - 
lid clear plastic storage cases. 
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tions on the FM band is white noise, if I 

remember correctly. Rather than use the 
white -noise source described in the article, 
would it be possible to substitute FM inter - 
station noise? 

The way I was going to go about setting 
up my equalizer was to insert the pink - 
noise filter in the tape monitor 1 position of 
my receiver and set the receiver up to put 
out white noise. I don't know the character- 
istics of FM noise, so would like to know if I 

will get valid results when I use this method. 
I am curious to know whether or not the 
results would be the same. 
BRIAN J. DONOVAN 
FPO San Francisco, CA 

Since you probably have already tried it, I 

assume you found that FM noise is not a 
very good white -noise source. Although its 
exact characteristics will depend on the 
quality of the tuner (will your tuner pass 20 
Hz and /or 20 kHz ?) and the frequency 
tuned to (in relation to all RF sources near- 
by), you probably also found the noise to 
be somewhat inconsistent, i.e., varying with 
time. In any case, spectrum analysis shows 
most FM noise to be quite unsuitable as a 
flat signal. However, since it is a broadband 
noise signal composed of many frequen- 
cies, it can be (and has) been used by audio 
buffs for comparing equipment BY EAR. 
For the kind of measurements the PNG was 
designed (i.e., using a level meter), a much 
more accurate source is needed. The 
MM5837 digital noise source is ideal for 
this application. 
JEFF MAZUR 

COMPUTER MUSIC PUBLICATION 
Readers of Radio -Electronics may be 

interested to learn of a quarterly magazine, 
Computer Music Journal, published by 
People's Computer Co., Menlo Park, CA. 
The Journal features current news, prod- 
ucts, interviews, and conference reports, 
and offers beginning and advanced articles 
on such diverse topics as composition 
algorithms and languages; computer -aided 
analysis of musical sound; digital signal 
processing; as well as many more. 

A 1 -year subscription costs $20 in the 
U.S.; $25 to Canada and Mexico; and $28 
to other countries. For more information, 
write Computer Music Journal, Box E, 
Menlo Park, CA 94025. 
G. ROADS 
Editor 
Menlo Park, CA 

GRAPHIC EQUALIZER KITS 
We are currently working on the packing 

of our fifth run of Graphic Equalizer kits and 
expect to ship them by January 31. Per- 
sons who ordered prior to Christmas have 
been informed of the delay; those who 
ordered after have not. 

We will (finally!) have complete kits in 
stock and expect to maintain stock for the 
indefinite future. 

We no longer sell individual printed - 
circuit boards. 
JOE GORIN 
Synergistic Sound Systems 
Loveland, CO R -E 
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electronics of the future. 
systems and more...from 
in home study. 

Tes 
Instru tits 

Simulated TV Reception 

and every piece of equipment included. 

Send for it today, and see for yourself what's really 
happening in electronics training technology at NTS. 
Find out how much has changed, and what new 
directions the field is taking. You'll probably want to 

be a part of it. 

It's free. Just mail the card or coupon. Today. 

NO OBLIGATION. NO SALESMAN WILL CALL. 
P PPROVED FOR VETERAN TRAINING. 

NATIONAL TECHNICAL SCHOOLS 
TECHNICAL -TRADE TRAINING SINCE 1905 

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

l_ _ f_ Elm f_ f_ f_ 
NATIONAL TECHNICAL SCHOOLS Dept. 206 -069 
4000 South Figueroa Street, Los Angeles, California 90037 

Please send FREE Color Catalog and Sample Lesson 

1 Color TV Servicing 
B 8 W TV and Radio Servicing 
FCC License Course 
Electronic Communications 
Electronics Technology 

' Audio Electronics Servicing 
Digital Electronics 
MicroComputers /MicroProcessors 

I 

I 

I 

I 

I 
I 
I 

Name 

Address 

Apartment Number 

City 

State 

'Check if interested in G Bill information 
LCheck f interested ONLY in classroom training in Los Angeles --- - - - - -J 

Age 

Zip 

I 
I 
I 
I 
I 
I 
I 
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Train with NTS for the 
Microcomputers, digital 

the first name 

Microcomputers 
,.,. MO MUM ._..._ .._ ,.....M._.. .___._. _ 
_- .._.__ non on. R._ 

ilia YO 
M 11 w pY4..A ^- 

( °' L 

The world of electronics is daily becoming more 
challenging. Technology is growing more . specialized, 
and the importance of digital systems increases 
every day. Test instruments, home entertainment 
units and industrial control systems are all going 
digital. And now, NTS training programs include a 
wider choice of solid -state and digital equipment than 
ever before offered in any home study course: 
Advanced NTS /Heath digital color TV (25" diagonal 
with optional programming capability), NTS /Heath 
microcomputer, digital test equipment, digital stereo 
receiver (70 watts per channel), NTS compu- trainer, 
plus much more state -of- the -art equipment to make 
your training exciting and relevant. 

The equipment you receive with NTS training 
programs is selected to provide you with a solid 

background in electronic systems. Kits and lessons 
are designed to work together to demonstrate 
electronic principles and applications. The kit -building 
not only shows you how electronic hardware 
functions, but how various circuit designs accomplish 
different purposes. Your lessons guide you through 
any number of experiments associated with many 
projects. This is the Project- Method, and it works. 
Step -by -step, you learn how and why digital 
electronics has become a part of our world, and the 
even bigger role it is sure to play in the future. 

Whether you are looking for training in Consumer, 
Commercial, or Industrial electronics, NTS offers 
fourteen courses, some basic, many advanced in 

several areas of electronics. An all -new full -color 
NTS catalog shows you what each course covers, 
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Introducing 
the Troubleshooter. 

Six functions and 24 ranges for $129* make the jump 
from Analog to Digital more affordable than ever. 

We call our new hand -held 
8022A DMM the Troubleshooter. It 
combines the basic performance 
features you want with all the 
advantages that give digital 
DMM's the edge over analog - 
0.25% basic do accuracy, a 
rugged, reliable design, a 
razor sharp 31 -digit 
LCD readout, small size 
and light weight. 

Measure for 
measure you won't 
find a better value. 
Six functions - 
high and low 
ohms, ac and dc 
voltage and 
current (24 ranges 
in all) make the 
Troubleshooter a 13 
ounce (0.37 kg) package of 
excellent measurement value. 
This kind of value wasn't possible 
until our custom CMOS LSI single 
chip design made hand -held 
DMM's an affordable reality and 
Fluke the industry leader. 

Here's something new that 
won't shock you. Fluke's exclu- 
sive probe design features finger 
guards on the probe and shrouded 
connections to discourage acci- 
dental contact with circuit 
voltages. 

You won't find a more rugged 
or reliable hand -held DMM. 
There's a lot more to building a 
high -quality hand -held DMM 
than you might suspect. The case 
has to survive bumps, scrapes, 
and scuffs. The LCD readout must 
withstand the extremes of humid- 

*U.S. Price Only 

dents in Alaska, Hawaii, and 
Washington, the number is 

(206) 774- 2481.) 
In Europe, contact: Fluke 

(Nederland) B.V., P.O. Box 5053, 
Tilburg, The Netherlands. Tele- 
phone (013) 673973. Telex 52237. 

Ask about the new 8022A. And 
while you're at it, check into the 
8020A Analyst, the improved 
version of our $169* DMM. It 
boasts Fluke's exclusive conduct- 
ance capability for high resis- 

tance measurements and 
0.1% measurement accuracy. 

Both instruments are 
available at your 

distributor from stock. 
For immediate 

response, fill out 
the attached 
coupon. 

ity, temperature, and vibration. 
Function switches need to per- 
form reliably through thousands 
of cycles. And electrical circuitry 
must survive both physical shock 
and electrical overloads. 

We built the 8022A to with- 
stand all these tortures -with a 
rugged impact resistant plastic 
case, a custom LCD display, 
reliable push- buttons instead of 
rotary switches and over 20% of 
the components devoted to over- 
load protection. 

'Bike the next step. Contact 
the Fluke office, representative 
or authorized distributor in your 
area. In the U.S., CALL TOLL 
FREE (800) 426 -0361. (For resi- 

FOR TECHNICAL DATA CIRCLE 42 ON READER SERVICE CARD 
FOR DEMONSTRATION CIRCLE 64 ON READER SERVICE CARD 

FLUKE 

r 
John Fluke Mfg. Co., Inc. 
P.O. Box 43210 
Mountlake Tèrrace, WA 98043 

Please send 8022A T}oubleshooter data. 

Please send the 8020A Analyst specs. 

Please have a salesman call. 

Name 

Title Mail Stop 

Company 

Address 

City 

Tblephone ( 

RE 6/79 

State Zip 

Ext. 
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P."" 
endeco 
soldering & 
desoldering 
equipment 

EquipmEnt rEpDrtE 

Sabtronics Model 2010A 
Digital Multimeter 

CIRCLE 101 ON FREE INFORMATION CARD 

THIS LOW -COST INSTRUMENT (SABTRONICS, 
13426 Floyd Circle, Dallas, TX 75343) turns 
out to have some interesting surprises packed 
into its pretty blue plastic case; a 31/2 -digit 
LED display, a single -chip LSI, a lasar- 
trimmed resistor network, and an extremely 
stable bandgap reference element for better 
long -term accuracy. 

The pushbutton control of functions and 
ranges provides a total of 31 measurement 
ranges and 6 functions. The functions include 

AC /DC voltage, AC /DC current, resistance, 
plus a high- current measurement range that 
goes up to IO amperes. 

An added feature of this instrument is an 

optional touch -and -hold capability. It permits 
the instrument user to hold a reading on the 
display. It is provided only when the optional 
THP -20 probe is used. What this means to the 
user is that you can make a measurement, take 
the probe away, and look at the reading on the 
meter. Like all fully equipped digital multi - 
meters, there is a low -power ohms range for 
testing semiconductor junctions without dam- 
aging the device being tested. 

The DC voltage function provides five 
ranges; 200 mV, 2 V, 20 V, 200 V and 1,000 V. 
Accuracy, depending on the range in use, 

varies from 0.1% to 0.2 %. The input imped- 
ance is 10 megohms. The AC voltage function 
also provides five ranges; 200 mV, 2 V, 20 V, 
200 V and 1,000 V. The accuracy varies from 
0.5% on the 200 -m V, 2 -V and 20 -V ranges, to 
0.7% on the 200 -V range and 1% on the 1,000- 
V range. The input impedance is 10 megohms 

and parallel with 100 picofarads. 
There are six DC current ranges; 200 MA, 2 

mA, 20 mA, 200 mA, 2 A and 10 A. The 
200 -pA and 2 -mA ranges are accurate to 0.1%. 

The 20 -mA and 200 -mA ranges are accurate 
to 0.3 %, and both the 2 -amp and 10 -amp 
ranges are accurate to 1 %. As for AC current, 
there are six AC current ranges. The first five, 

200 µA, 2 mA, 20 mA, and 200 mA, are accu- 

rate to 0.5 %. The two higher ranges, 2 amps 

and 10 amps, are accurate to 1.5 %. 

There are six resistance ranges; 200 ohms 
low, 2 -K high, 20 -K low, 200 -K high, 2 

megohms low, and 20 megohms high. The first 
four ranges are accurate to 0.1%. The two high 
ranges are accurate to 0.2 %. 

The unit operates on either alkaline "C" 
cells, rechargeable batteries or a direct AC 
connection. When nickel -cadmium cells are 

used, a recharger AC supply is used with them. 
Batteries are not shipped with the unit unless 
you order the optional nickel -cadmium cells. 
A set of alkaline cells will provide about 25 

hours of continuous ON time. Fully charged 

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 59 ON FREE INFORMATION CARD 

For 

faster 
service 

USE 

ZIP 

CODE 

on 

all 

mail 

Come to Tucson, Arizona and to the 1979 

National Electronics Service 
Convention of NESDA 8 ISCET 
AUGUST 13 -18. 1979 
and to the all -day 
ELECTRONICS ROUNDUP 
the ONLY national trade show devoted 
to the electronics service industry 

Plus 
Technical seminars: "Coping with 

the New Technology" 

Business Management School: "Meeting 
the Challenge of Change" 

Forums: "Manufacturing and Service - 
Where Do We Go From Here?" 

Industry problem -solving at the expanded 
"National Service Conference" 

and Golf Tourney Association Business Elections 
Technician, dealer and association awards Speakers 
from Gov't. and Industry Hospitality /Social affairs 
Trips to Mexico and Old Tucson 11 scheduled meals 

ALL EVENTS INCLUDED IN ONE LOW REGISTRATION FEE 

$90 per initial registration; $60 per each add.' family adult 

REGISTER PRIOR TO JUNE 30 AND SAVE 10% 

Special children's registration (for children's functions only) $25 

MAIL TO 

1979 National Electronics Service Convention 
1715 Expo Lane. Indianapolis. IN 46224 (Ph. 317-271-8160) 

Name Amt. $ 

Address 

City State Zip 

C z 
m 

cD 
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ílickel cadmium cells will provide about IO 
hours of continuous operation. With the op- 
tional battery eliminator, you now have an AC- 
powered bench instrument. Sabtronics recom- 
mends that if you use the AC supply, alkaline 
cells should be removed from the meter. 

We used the 2010A on our bench for a peri- 
od of two weeks and found that it is really a 

first -rate instrument. All measurements were 
easily handled and were accurate as verified by 
other instruments in our lab. 

As a general -purpose, 31/4-digit digital mul- 
timeter, the model 2010A qualifies as a first - 
rate unit. The only recommendation we would 
make after using it is that the THP -20 probe is 

really a must. It adds to the price, of course, 
but once you have used it, you won't want to do 
without it. The 2010A costs $99.50. 

Accessories for the model 2010A include 
the touch and hold probe, THP -20- $18.00; a 

high, voltage probe, HVP- 30- $29.95; battery 
eliminator charger for a 110 -120 volt opera- 
tion, AC -I15- $7.50; battery eliminator charg- 
er for a 220 -volt operation, AC -230- $9.50; and 
a set of nickel -cadmium rechargeable batteries 
rated at 1200 milliampere hours -$17.00. If 
you are looking to buy a new digital multimet- 
er, the mode! 2010A should certainly be one of 
those considered before making that pur- 
chase. R -E 

Ohio Scientific 
Superboard 11 

THE MANUFACTURER DESCRIBES THIS UNIT 
as "a major breakthrough in small computer 
technology that dramatically reduces the cost 
of personal computers." That quote is accu- 
rate. How else, for $279, could anyone own a 

N tN BtlBw1J111111 
r prrMBt*tfl/11 
..-*11 r e v s 1111 r_Sitf 

CIRCLE 102 ON FREE INFORMATION CARD 

computer with all the features found in Super - 
board 11? 

Superboard I1 is a single -board computer 
without a case. It is built around a 6502 micro- 
processor and comes with 8K Microsoft BA- 
SIC in ROM. It also includes 4K of static 
RAM that can be easily expanded to 8K. 
There is a 53 -key keyboard with upper- and 
lower -case letters and user programmability. 

There is a Kansas City standard audio tape 
cassette interface, a full machine code monitor 
and I/O utilities in ROM. The direct access 
video display has I K of dedicated memory, 
upper case, lower case, graphics and gaming 
characters. Screen resolution is up to 256 X 
256 points. A TV with overscan, used as a 

monitor, can display about 24 rows of 24 char- 
acters. A TV that does not have overscan when 
used as a monitor will display 30 X 30 charac- 
ters. 

The video output of the Superboard 11 can 

be directly connected to the video circuitry of a 

TV monitor, or through an "illegal" RF modu- 
lator, to the antenna input of any TV set. 

Extras available optionally for Superboard 
11 include an expansion board with 24K static 
RAM, a dual minifloppy interface, a port 
adapter for printer and modem and an OSI 
(Ohio Scientific, Incorporated) 48 -line expan- 
sion interface. There is also an assembler/ 
editor and extended machine code monitor. 

For those not -so-hardy experimenters who 
would like to get a Superboard II in a case 

with a power supply, Ohio Scientific also has 

available the Challenger 1 -P. It consists of the 
Superboard 11 plus a power supply and a case. 

It costs $349.00. 
To get our Superboard 11 into operation all 

we had to do was hook up a +5- volt -DC, 3- 
amp power supply and connect the video 
output to our handy video monitor. With the 
power on "READY" immediately appeared on 
the monitor screen. We put Superboard 11 

through its paces using preprogrammed mate- 
rial provided by OSI, and entertained everyone 
with some fascinating video games, balanced 
our checkbook and set up a household bud- 
get. 

The cassette interface worked well and load- 
ing a program was no problem at all. The 
advanced BASIC provided all the scientific 
math functions we needed. and we discovered 
that you can even use Superboard 11 for 
complex problem -solving without doing any 
programming; simply operating it like a com- 
plex calculator. 

t i ASK 

.00000 irr 
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Now more than ever.., 

ToP of the tine 

Solid State Guide 
RePlacemen 

nd foreign replacements 

Over 153.500 
domes 

New RCA SK Solid State 
Replacement Guide 

Largest RCA SK Replacement Guide to date. 
Over 950 SK types replace over 153,000 domestic 
and foreign types. 
Everything you need under one cover for quick, 
easy, profitable servicing. 
The industry's only Guide to include SK numbers 
and the other leading numbering system. 

The new 1979 RCA SK Solid State Replacement Guide has 
easy -to -find, easy -to -read information on RCA's full line 
of replacement transistors, rectifiers, thyristors, inte- 
grated circuits and high voltage tripiers. Thousands of 
hours of engineering went into the preparation of this 
guide which covers consumer. commercial and industrial 
applications. R SK Replacement 

Solid State 
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The built -in BASIC is just as good as you 
would expect from Microsoft. For the user 
who does not want to do any programming, 
there is a lot of software already available that 
takes care of the applications for you. 

When you compare Superboard it to other 
systems, you soon find that a less expensive 
way of getting started in the personal computer 
area with equivalent features is hard to come 
by. The graphics available permit some really 
dramatic effects. 

The fact that the system can be easily 
expanded to include a floppy means that while 
you are starting out with a low -cost minimal 
system, you don't have to throw it away when 
you are ready to go on to more complex 
computer functions. Everything is there that 
you need; you simply build onto what you 
already have. You don't have to worry about 
trading off existing equipment to get the 
system that will really do what you want it to 
do. At $279, Superboard t/ (Ohio Scientific, 
1333 S. Chillicote Dr., Aurora, OH 44202) i, 
a tough act to follow. R -E 

Continental Specialties 
Corp. Model Max 50 
Frequency Counter 
CON rINI:MAL SPECIALIZES CORPORATION (70 

Fulton Terrace, P.O. Box 1942, New Haven, 
CT 06509) is well -known for its bread -boards 
and other goodies. 

The company also manufacturers a line of 
test equipment. One of the latest is the model 
Max 50 50 -MHz frequency counter. This 
instrument has a 50 -Hz to 50 -MHz frequency 
range. It's amazingly compact -no larger than 

CIRCLE 103 ON FREE INFORMATION CARD 

a hand calculator. 
There is only one switch, and it handles 

power on -off. Everything else is automatic. 
Powered by a 9 -volt battery for portable use, 

the counter can also be used with a plug -in AC 
adapter on the bench. There are three jacks on 

top of the case. A short whip antenna screws 
into the middle one. This makes it very handy 
for checking CB transmitters and other kinds 
of two -way radios. The manual states it will 
show stable readings within four feet of a CB 
antenna. In actual tests, we found that it locked 
in at distances up to eight feet on a standard 
CB radio. 

The right -hand jack is for use with a 

shielded test cable that comes with the unit. 
This can be used for audio testing, since it has 
a 1.0- megohm input impedance. This input is 

protected by diodes. It can also be used for 
frequency checking at test points in PLL's, etc. 
The manufacturer claims a 30 -mV sensitivity, 
and again it seems to exceed specifications. 
Because of its wide frequency range, the model 
Max 50 can also be used for checking such 
ultrasonic units as depth sounders, fish finders 
and different kinds of digital circuitry. The 
input can handle 100 volts peak from 100 Hz 
to I kHz, and 50 volts peak to 50 MHz. 

The readout is a full six digits and uses 

magnified LED's. These LED's are pulsed to 
allow a great apparent brightness. The display 
is multiplexed to keep battery drain at a mini- 
mum. When the unit is turned on, the two 
decimal points light up-the right one is for 
kHz and the left one is for MHz. Lead -zero 
blanking is provided, which means that all 
zeros to the left of the first non -zero digit are 
blanked. This feature makes the display much 
easier to read. 

The manual contains a full description of the 
circuitry. Most of this circuitry is contained on 
a 40 -pin LSI IC. The timebase is a crystal - 
controlled oscillator with a 3.58 -MHz crystal. 
An accuracy of ±3 PPM is claimed. We 
measured it against a much larger and more 
expensive frequency counter and it checked 
out fine. A trimmer adjustment is provided if 
the unit ever needs calibration. The stability is 

excellent, and is given as better than 0.2 PPM 
°C. 

The model Max 50 comes in a leatherette 
carrying case, with a space provided for the 
test cable and whip antennan, plus a belt loop. 

continued on page 32 

... RCA SKs make it easy for you to 
offer reliable service at a profit. 
New Numbering System 
All SKs now feature, where applicable, the product num- 
bers of the other leading system used by ECG,* REN and 
TM. For example, whenever an SK device replaces an 
ECG device, the ECG number is now part of the SK 
number. (SK 3444, a direct replacement for ECG 123A, is 

now listed as SK 3444/123A.) The new 1979 RCA SK Solid 
State Replacement Guide is the only guide you need. You 
can buy and install RCA SK devices with confidence that 
the replacement is right and the quality is right too. 

Best of all, RCA Top of the Line quality means fewer costly 
call -backs and more profitable customer servicing foryou. 
See your RCA SK di butor for all your solid state re- 
placement needs and ask for your copy of the new authori- 
tative RCA SK Replacement Guide, SPG 202X; or send 
your request with check or money order for $1.50 to RCA 
Distributor and Special Products, P.O. Box 597, Wood- 
bury, N.J. 08096. 

'ECG is a trademark of GTE Sylvania 
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Sabtronics 

possibly 
sell a X179* 

lab standard 
digital 

multimeter 
for under X70? 
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¢ ('Value based on comparable performance and features of other DMM's.) 
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We confess. 
To sell an 
advanced 
DMM for 
under $70 
we had to 
cut corners. 

sabtronics 
MODEL 201a 0101TlLL MULTIMETER 

And we sure did! First, we cut 
off the dealer's mark-up. Then 
we shaved off the overhead costs 
of national sales offices and 
warehouses. Finally, as if that 
wasn't enough, we even cut out 
the high labor costs of factory 
assembly lines. 
All in all, we cut over $100 
worth of corners! But not a 
single one that affected the 
quality and performance of our 
new DMM. 

Don't let our low price fool you! 
Because Sabtronics sells factory -direct - 
without all the hidden charges a dealer would 
track on - we can offer the superior 2010A 
DMM kit for a surprisingly low $69.95. 
Surprising because you get the accuracy, 
features and performance you'd expect from the 
high priced units. 

The 2010A offers you the long -term accuracy 
of a laser- trimmed resistor network, an ultra - 
stable band -gap reference element and single 
chip LSI circuitry - all in a compact, rugged, 
human -engineered housing. With 31 ranges 
and 6 functions, you can measure AC and DC 
volts from 100 laV to 1000V; AC and DC 
current from 0.1 µA to a surprisingly high 10A; 
resistance from 0.111 to 20 MSc. Typical DCV 
and Ohms accuracy is 0.1% ±1 digit. And you 
see these precise readings on a bright, 312 -digit 

Brief Specifications 
DC Volts: 100µV to 1000V in 5 ranges 
AC Volts: 1001(V to 1000V in 5 ranges 
DC Curant: 0.1 pA to 10 A in 6 ranges 
AC Current 0.1pA to 10 A in 6 ranges 

Resistance: 0.111 to 20 MO in 6 ranges 

Diode Test Curant: 0.1 pA, 10PA. lmA 
ACV Frequency Response: 40Hz to 40kHz 

Input Impedance: 10 MO on ACV and DCV 

Overload Protection: 1200 VOC or RMS on all voltage 
ranges except 250 VDC or RMS on 200mV and 2V AC 
ranges Fuse protected on ohms and mA ranges. 

Power Requirement: 4 5 to 6.5 VDC (4 "C" cells) 
optional NiCd batteries or AC adapter /charger 
Display: 0.36" (9.2mm) Digits reading to *1999 
Size: 8"W x 6.5"D x 3 "H (203 z 165 x 76 mm) 
Weight: 1.5 lbs. (0.68kg.) excl. battery 

LED display with automatic decimal placement 
and large, 9mm numerals. 

Of course, that's what you'd expect from a 

quality DMM. But we've even added more 
features for extra convenience, flexibility and 
reduction of human error. 

Unique X10 Multiplier Switch - gives you 
convenient push -button selection to the next 
higher decade range. Hi -Lo Power Ohms 
capability gives you three high -ohms ranges 
that supply enough voltage to turn on a 

silicon junction for diode and transistor 
testing. For in- circuit resistance measurement 
without turning on a semiconductor junction, 
you use the three low- ohms ranges. 

Wide Frenquency Response - 40Hz to 
40kHz bandwidth lets you measure audio 
through ultra -sonic AC signals. 

Touch and Hold Capability - with optional 
probe, retains readings for as long as you 
wish. You can make measurements in hard- 

ywwk+r It'a If 

to -reach places without taking your eyes off 
the probe tip or stopping to record data. 

Plus More - Auto Polarity, Auto Zero, 
Overrange indication and fully overload 
protected on all ranges. 

And, although designed for benchtop use, the 
sleek, compact 2010A is powered by 4 "C" cells 

(not induded), bringing wide -range lab 
performance to the field when you need it. 

You save either way. 
Your 2010A DMM kit comes complete with 
easy -to- follow assembly instructions, all parts 
(including high -impact case), and test leads. You 
can complete assembly in a single evening. 
However, for a slight additional fee, Sabtronics 
will ship your 2010A factory -assembled and 
calibrated: at $99.50 it's still an incomparable 
value! 
Whether you're a professional or hobbyist, if 
quality and accuracy are important - and 
padded prices aren't - you should inspect the 
2010A DMM for yourself. If you're not 
completely satisfied, return it in its original 
condition within 10 days for a prompt and 
courteous refund of purchase price. Call us 

with your MasterCharge or Visa order today, 
or simply fill out the convenient order form. 

Making Performance Affordaole 

sabtronics 
INTERNATIONAL INC: 

13426 Floyd Circle M/S 35 Dallas. Texas 75243 
Telephone 214 783 -0994 

To: Sabtronics International, Inc. 13426 Floyd Circle M/S 35, Dallas, TX 75243 
Please send me .. 

Model 2010A Digital Multimeter kt(s) @569 95 plus 54.001 shipping and handling each S 

Model 2010A Digital Multimeter Assembled W $99 50 plus 54 001 shipping and handling each S 

a AC -115 AC adapter /charger(s) i$7.50 each S 

a NB -120 NiCd Battery set(s) @817.00 /set 
a THP -20 Touch and Hold Probe(s) @518 00 each S 

For delivery to Texas. add 5% Sales Tax S 

I enclose I 1 check money order for TOTAL S 

or please charge to my Visa U MasterCharge. Code e 
Account No Expiration Date 

Name 

Street Apt 

City State Zip 
LConenent& U S only AN HI a PR $5 00 Canada36 50 Foreign Ste 00 A,rmad I 
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At CIE, you get 
electronics career 
training 
from 
specialists. 
If you're interested in learning how to fix air 
conditioners, service cars or install heating 
systems - talk to some other school. But if 
you're serious about electronics, cone to 
CIE -The Electronics Specialists. 

Special Projects director 
Cleveland Institute of Electronics 
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www.americanradiohistory.com


1,.I y fathc r always told me that 
there were certain advan- 

tages to putting all your eggs in one 
basket. "John," he said, "learn to 
do one important thing better than 
anyone else, and you'll always be 
in demand." 

I believe he was right. Today is 
the age of specialization. And I 
think that's a very good thing. 

Consider doctors. You wouldn't 
expect your family doctor to perform 
open heart surgery or your dentist to 
set a broken bone, either. \V add you? 

For these things, you'd want a 
specialist. And you'd trust him. Be- 
cause you'd know if he weren't any 
good, he'd be out of business. 
Why trust your education 
and career future to 
anything less than a 
specialist? 

You shouldn't. And you certainly 
don't have to. 

FACT: CIE is the largest inde- 
pendent home study school in the 
world that specializes exclusively 
in electronics. 

We have to be good at it because 
we put all our eggs in one basket: 
electronics. If we hadn't donc a good 
job, we'd have closed our doors 
long ago. 
Specialists aren't for 
everyone. 

I'll tell it to you straight. If you 
think electronics would make a nice 
hobby, check with other schools. 

But if you think you have the 
cool - and want the training it takes 
-to make sure that a sound blackout 
during a prime time TV show will be 
corrected in seconds -then answer 
this ad. You'll probably find CIE has 
a course that's just right for you! 

At CIE, we combine 

Plus there's a professional quality 
oscilloscope you build and use to 
"see" and "read" the characteristic 
waveform patterns of electronic 
equipment. 
You work with experi- 
enced specialists. 

When you send us a completed 
lesson, you can be sure it will be 
reviewed and graded by a trained 
electronics instructor, backed by a 
team of technical specialists. If you 
need specialized help, you get it fast 
... üu writing from the faculty spe- 
cialists best qualified to handle 
your question. 
People who have known 
us a long time, think of us 
as the "FCC License 
School." 

\Vc don't mind. We have a fine 
record of preparing people to take .. . 

and pass... the government - 
administered FC'C License exams. 
In fact, in continuing surveys nearly 
4 out of 5 of our graduates who take 

the exams get their Licenses. You 
may already know that an FCC 
License is needed for some careers 
in electronics -and it can be a 
valuable credential anytime. 
Find out more! Mail this 
card for your FREE 
CATALOG today! 

If the card is gone, cut out and 
mail the coupon. 

I'll send you a copy of CIE's 
FREE school catalog, along with a 
complete package of independent 
home study information. 

For your convenience, I'll try to 
arrange for a CIE representative to 
contact you to answer any questions 
you may have. 

Remember, if you are serious 
about learning electronics ... or 
building upon your present skills, 
your best bet is to go with the elec- 
tronics specialists -CIE. Mail the 
card or coupon today or write CIE 
(and mention the name and date of 
this magazine ), 1776 East 17th 
Street, Cleveland, Ohio 44114. 

FREE 

SCHOOL CATALOG 
Tell us which electronics programs interest you most. Check one or more: 

Basic Intermediate College Level FCC License Preparation 

Equipment Troubleshooting 

By return mail we will send you a FREE CIE school catalog including authoritative 
information about the value of the FCC License and how to get one ... plus a com- 
plete package of home -study information. 

Print Name 

Address 

City State Zip 

Age Phone (area code) j 
Check box for G. I. Bill information ['Veteran Active Duty 

Apt. 

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

Radio Electronics 
RE -66 

DETACH AND 
MAIL TODAY! 

____I 
cs, Inc. 
o 44114 

tronics-CIE. 
:roublcshooting 

RE-65 

hitv 
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EQUIPMENT REPORTS 
continued fron page 25 

The instrument itself will fit easily into a shirt 
pocket, which makes it very handy for working 
in all kinds of vehicles. With its fully automat- 
ic operation, you can check all the CB channels 
in a very short time. The price is very reasona- 
ble ($89.95) for an instrument of this kind and 
quality. R -E 

Magnesonics Cassette 
Eraser and Rapid 
Re winder 

CIRCLE 104 ON FREE INFORMATION CARO 

IF YOU OWN A CASSETTE RECORDER. YOU SPEND 
a lot of time either erasing or rewinding tapes. 
Every time you record, your machine first 
erases the tape before it records. However, 
unless you have an expensive recorder, this can 
result in a higher level of tape noise on the tape 
than when using new tape. Also, every time 
you rewind or "fast- forward" the tape, this 
uses up more time than is nccescan: and if you 

use batteries, this consumes precious battery 
power! There's a better way to go: Use Magne- 
sonics Erase -Sure cassette bulk eraser and the 
Rapid - Rewinder. Both these devices are sim- 
ple, straightforward and efficient, and each is 
designed for a specific purpose. 

The Erase -Sure uses a patented principle 
that consists of erasing a prerecorded magnetic 
tape by passing it through a rotating magnetic 
field. And the tape erased on this unit has a 

residual noise level that is equal to or better 
than new tape. 

The Erase -Sure is housed in a plastic box, 
measuring about 4 inches wide, 3'/: inches 
deep and 21/2 inches high. It weighs just under 
I pounds, including four AA penlight batteries 
that power a small motor when you press the 
switch on top. The motor shaft is held against a 
turntable by a flexed steel wire that presses 
against the motor shoulder gently but firmly. 
This design eliminates fancy clutches or gear- 
boxes. Anchored to the platform are two very 
powerful magnets mounted so that they have 
opposite polarities. Each magnet is l' /. inches 
long, '/. inch wide and V. inch thick. As the 
platform is spun by the motor, a strong rotat- 
ing magnetic field is created. The case acts as a 
guide track for the tape. 

You simply turn on the Erase -Sure by 
pressing the red button on top and holding it 
down. You'll feel some vibration as the rotat- 
ing magnets come up to speed. Slide the 
cassette you want erased slowly along the 
guide track on the top of the case and off the 
end; remove the cassette from the immediate 
vicinity of the Erase -Sure before releasing the 
red button. That's all there is to it! One pass 
will do it, but flipping the cassette over and 
doing it again won't hurt. To keep the tape 

inside the cassette from loosening up (due to 
vibration) a molded plastic handle (neatly 
stored in the top of the case) is inserted into 
the cassette hubs to lock them into position as 
you slide the cassette along the guide track. 

The erase action is swift and sure, and the 
penlight batteries should be able to completely 
erase several thousand tapes before they have 
to be replaced. Top -quality components and 
molding make this device a long -life item. 

The Rapid- Winder is also a simple but very 
well -made device. Much thought has gone into 
making it uncomplicated and efficient. Two 
self- aligning white spindles allow you to easily 
place a cassette tape on top of the unit with no 
hub interference. Press the red button and the 
left -hand spindle turns clockwise at high 
speed. A small but powerful motor (powered 
by four AA penlight batteries) drives the 
inside of this spindle rim with firm torque, but 
automatically slips when the tape reaches the 
end without tearing or stretching the tape. A 
flexed, straight steel wire that presses against 
the motor -case shoulder provides just the right 
amount of side pressure. The right -hand spin- 
dle does not freewheel, since this would allow 
tape spillage. To prevent such spillage, a slight 
drag is applied to the right -hand spindle by 
another flexed steel wire that presses against 
its side. 

Every cassette should be run through a fast - 
winding procedure before it is first used or 
after long storage, in order to insure that the 
winding is uniform within the tape roll. This 
helps eliminate tape wow- and -flutter, and jam- 
ming. 

The Erase Sure abd Rapid- Rewinder are 
available in many audio and electronic retail 
outlets for $ 19.95 each; or you can order them 

RCA 
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by mail directly from Magnesonics Sales, P.O. 
Box 758, Ventura, CA 93001 for $19.95, plus 
$1.55 for handling and postage each in the 
U.S. (California residents add state and local 
taxes where applicable.) R -E 

VIZ DC Power Supplies 

MINIM 
CIRCLE 105 ON FREE INFORMATION CARD 

THE VIZ MFG. CO. (335 E. PRICE STRH l PHILA- 

delphia, PA 19144) manufacturer of test 
instruments, has recently developed a group of 
three DC power supplies. These power sup- 
plies can be used for any kind of electrical or 
electronics testing, as well as for research and 
design. They're called DC Power Supplysts. 
The model WP -705 goes up to 50 volts at a 2A 
rating; the model WP -706 is 0-25 -volt supply 
at a 4.0A rating; and the model WP -707 
(shown) is a dual 0 -25 -volt supply at a 2.0A 
rating each. Maximum current rating can be 

used at any voltage setting. 
These power supplies are regulated to within 

an inch of their life. The load regulation is 

0.075% maximum at full output voltage and 
current, and over an input -voltage range from 
108 -130 VAC. The ripple is only 10 -mV 
maximum. The overload protection used is a 

foldback current -limiting circuit, plus an auto- 
matic shutdown in case of severe overload. If 

overload happens, there is a RESET pushbutton 

on the front panel. 
Each unit has two digital panel meters with 

3 -digit readouts. These meters can be fully 
isolated from the internal circuitry and used to 
read external DC voltages; or they can be 

switched to read either voltage or current, as in 
the dual- supply model WP -707. In the two 
single -voltage power supplies, one digital me- 
ter reads the current and the other reads the 
voltage. Grounds are fully floating on all 
supplies. 

In the model WP -707, the two 25 -volt 
supplies are completely isolated. If necessary, 
they can be connected in series for output volt- 
ages up to 50 at the 2A rating. In such cases, 

one meter is available for possible use to read 
current while the other reads voltage across the 
output terminals. 

The maximum -current setup is very simple: 
Just switch the panel meter to current; short 
the output leads; then hold down the RESET 

pushbutton and turn up the current control 
until you see the maximum current you want. 
The manufacturer recommends not holding 
the RESET pushbutton down for more than IO 

minutes, but since the maximum- current ad- 
justment takes only about 10 or 15 seconds, 
this shouldn't worry you. 

These units would be handy for poweing TV 
modules, circuits in TV sets and so on. Set up 
for the correct voltage. and then you can use 

the meter to read DC voltages at any point in 
the module circuitry. The maximum voltage is 

99.9. With the dual -supply model WP -707, 
you could monitor the load current with one 

meter, while taking voltage readings in- circuit 
with the other meter. 

The output -voltage adjustment is a dual- 

concentric control. The outer knob sets the 
output voltage over any range from 0 -5 up in 
5 -volt steps. The inner knob is a fine control 
for the precise setting of output voltage. the 
current control is calibrated from Low to HI, 

and you read the current meter to determine 
the current that is needed or being used by the 
load. 

This is quite a versatile group of instru- 
ments, and should be handy for any kind of 
electronics work. And they're not "little bitty" 
instruments either. I had quite a time picking 
my test unit up off the bench! They weigh a 

hefty 15 lbs! All the necessary test leads and 

cables come with each instrument. One end of 
the cable has a dual banana plug and the other 
end has an insulated alligator clip. The cables 

look large enough and tough enough to stand 
hard use. The power supplies cost from $240- 
$299. R -E 
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"You said this computer would pay 
for itself -so collect from it!" 

Now! Earn free gifts with your purchases 
of RCA Receiving tubes and SK Devices. 

You will receive one RCA Redi -Chec Awards '79 certificate each 
time you purchase 10 RCA Receiving Tubes or $40.00 worth of 
RCA SK Devices (at optional distributor resale cost) from your 
participating RCA Distributor. 
Save your certificates. They are redeemable in required quanti- 
ties for your choice of more than 700 exciting awards in the RCA 
Redi-Chec Awards '79 Prize Book. See your participating RCA 
Distributor for a copy of the Redi -Chec Awards '79 Prize book and 

select the award you wish to earn. When you have the required 
number of certificates for the award you have selected, fill out the 
awards order form and mail it with your Redi-Chec Awards '79 
certificates to: RCA Redi -Chec Awards '79 Headquarters 

P.O. Box 154, Dayton, Ohio 45401 

Buy quality RCA receiving tubes and SK Devices and start earn- 
ing these great awards. 
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Yesterday you could admire all -band 
digital tuning in a short wave receiver.* 

Today You can afford it. 

MN _.11.11111111._ .- 

Tune in the Panasonic Command Series"' 
top -of- the -line RF -4900. Everything you want in 
short wave at a surprisingly affordable price. 
Lace fluorescent all -band readout with a five-digit 
frequency display. Its sc 
accurate (within 1 kHz, to 
be exact), you can tune in 
a station even before it's ¡j 
broadcasting. And with the 
RF- 4900's eight short wave j 
bands, you can choose a 
broadcast between 1.6 and 
31 MHz. That's all short wa 
bands. That's Panasonic. 

And what you see on they 
outside is just a small part o ònic gives 
you inside. There's a double superheterodyne 
system for sharp reception stability and selectiv.ty 
as well as image rejection. An input -tuned RF 
amplifier with a 3- ganged variable tuning capacitor 
for excellent sensitivity and frequency linearity. 
Ladder -type ceramic filters to reduce frequency 
interference. And even an antenna trimmer that 
changes the front -end capacitance for reception 
of weak broadcast signals. 

To help you control al that sophisticated 
circuitry, Panasonic's RF-4900 gives you all these 
sophisticated controls. Like an al . 

tuning control to prevent "backlash:' Separate 
wide /narrow bandwidth selectors for crisp reception 
even in crowded conditions. Adjustable calibration 
for easy tuning to exact frequencies. A BFO pitch 

control. RF -gain control for 
improved reception in strong 
signal areas. An ANL switch. 
Even separate bass and treble 
controls. 

And if all that short wave isn't 
enough. There's more. Like SSB J " (single sideband) amateur radio. 
All 40 CB channels. Ship to shore. 
Even Morse communications. 
AC /DC operation. And with 

Panasonic's 4" full -range speaker, the big sound of 
AM and FM will really sound big. There's also the 
Panasonic RF -2900. It has most of the features of 
the RF -4900, but it costs a lot less. 

The Command Series from Panasonic. If you had 
short wave receivers as good. You wouldn't still be 
reading. You'd be listening. 

"Short wave reception will vary with antenna, weather conditions. 
operator's geographic location and other factors. An outside 
antenna may be required for maximum short wave reception. 

CIRCLE 5E ON FREE INFORMATION CARD 
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Intelligent Ther ostat controls up to fou emperatur. ; each 
y -tur f ce or air conditioner Ph.: it, . 

you can have optimum comfort along wit aximum saving in energy. 

PETER GISE 

THE RISING COSTS OF ENERGY TODAY 

necessitate the continual search for new 
applications of electronics as just one 
means to reduce the costs of heating and 

cooling for the average homeowner. Stud- 
ies, for example, have shown that it is 

possible to save up to 16% on heating and 

up to 20% on cooling costs through the 
use of set -back thermostats. 

The microprocessor -based Intelligent 
Thermostat described in this article does 

everything a conventional thermostat can 

do and more. The Intelligent Thermostat 
remembers four different temperature 
settings for each day of the week. In the 
winter, for example, homeowners can set 

the thermostat to automatically lower the 
temperature after going to bed, raise the 
house temperature before waking, auto- 
matically lower it again after the mem- 
bers of the family have gone to work or 
school, and once again, bring it back to a 

comfortable level before the family re- 
turns home. And each day can be set to a 

different schedule. This is especially im- 
portant on weekends, when home and 

office schedules typically vary. In the 
summer, the same principle reduces air 
conditioning costs as well. When sched- 
ules change, the manual temperature 
override feature allows a specific temper- 
ature level to be set for a specific period 
or indefinitely. Normal operation will 
resume automatically or under user con- 
trol. 

The Intelligent Thermostat is based 
upon the F8 microprocessor IC manufac- 
tured by Fairchild Semiconductor, 465 
Ellis St., Mountain View, CA 94042. The 
configuration chosen for the project in- 
cludes the 3850 central processing unit 
(CPU) which is an 8 -bit processor featur- 
ing 64 bytes of on -board random -access 
memory (RAM), more than 70 instruc- 
tions in its instruction set and two 
latched, bi- directional 8 -bit I/O ports. 
For programs smaller in size than 1024 
bytes, it is possible to construct a two -IC 
system using the 3850 CPU and the 3851 
program storage unit (PSU). This project 
requires nearly 1500 bytes of code, so the 
system was expanded using the 3853 stat- 
ic memory interface (SMI) and three 
512 -byte 93448 bipolar PROM's. A 
socket and the appropriate address decod- 
ing for a fourth PROM are provided on 
the board to allow programs up to 2048 
bytes to be accessed by the CPU if 
needed for future expansion. A 3861 
(PSU less ROM) also provides the two 
additional latched, bi- directional 8 -bit I/ 
O ports required for the keyboard and 
A/D converter. 

The circuit requires 5 -volt at 600 -mA 
and 12 -volt at 30 -mA be connected along 
with a ground to the appropriate points of 
the printed circuit board. There is also 
provision for a momentary closed reset 
pushbutton to be connected, but since the 
3850 CPU features power -on- reset, the 

switch is normally not required. There 
are three output DIP relays with two 
connections each for a fan, cooling and 

heating. The I 6-button keyboard allows 
selection of the various functions (both 
programming and command) while also 
allowing data entry. A number of the 
command functions are listed in Table I. 

TABLE I 

Function 
Command 

Number 

Display Temperature 1 

Display Time 2 

Display Time & 

Temperature 3 

Force Heat On 5 

Force Cool On 6 
Force Fan On 7 

Turn Heat on Auto 8 

Turn Cool on Auto 9 
Turn Heat Off 10 

Turn Cool Off 11 

Turn Fan Off 12 

Turn All on Auto 13 

Enter Today's Time 81 

Enter Today's Day 83 
Temperature Override 95 
Back to Normal 4 

Enter Temperatures 1 -4 91 -94 

Theory of operation 
The schematic for the F8 -based Intelli- 

gent Thermostat is shown in Figs. I, 2 

and 3. The basic three -IC system includes 
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a 3850 central processing unit, a 3861 
program storage unit (less ROM) and a 

3853 static memory interface. Port 0 of 
the 3850 CPU (IC6, Fig. 3) is connected 
to the two 9368 seven -segment decoder 
driver latches. In order to minimize the 
parts count, one 9368 actually drives the 
segments of the digit pairs: IC4 drives the 
segments of digits DISI and DIS3 while 

PORT 0 

I/O 0 1 

+5V 

2 

3 

6 

7 

GNO 

I/O 0-5 

I/O 0-6- 
10 7- 
UO 0-4- 

IC3 drives the segments of digits DIS2 
and DIS4. The inputs to the 9368's are 
BCD, thus requiring decoding within the 
stored program. Current is limited inter- 
nally in each 9368, eliminating the need 
for current limiting resistors. 

Normally, the brightness would suffer 
by attempting to drive the segments of 
two digits simultaneously. However, by 

PORT 1 

I/O 1-6 

I/O 1-4 

179-V-6- 

2 

4 

5 

6 

7 

I/O 1 7 

IC2 

7400 

14 

13 

12 

11 

10 

9 I 

enabling adjacent digits under program 
control (i.e., I and 2 or 3 and 4) only one 
digit is really on at any one time. Bits 0 -3 
of Port 0 are bits 0 -3 of the BCD word 
used to encode the segments of digits 2 

and 4 while bits 4 -7 represent bits 0 -3 of 
the BCD word used to encode the seg- 
ments of digits I and 3. The segments are 
enabled by writing high levels or ones at 

I LED 1 

irO 
R2 

NY* 

o 
5V 

C41 1 C8-17 
15uF .01 

C5 C6, 7 

15pF , .01 

f 5V 

+12V +12V 

TH1 
e R3 

1K 

R1 

10K 
'/.W 

IC3 

9368 

16 

15 

14 

13 

12 

11 

10 

2 

7 

IC4 

9368 

16 

15 

14 

13 

12 

11 

10 

K3o 
K2o ? 

3 

4 

5 

ICI 

75492 

14 

13 

12 

11 NC 
10 

9 

8 

2 

3 

4 

5 

6 

IC5 

XR-2240 

16 

15 

14 

13 

12 NC 
11 

8 7 

RY1 

2 
ICI PIN6 

8 

RY 2 

ICI -PIN 2 

E 
14 

6 7 8 9 

DIS4 

FND 560 

(BOTTOM 
VIEW) 

5 4 3 2 

6 7 8 9 10 

DIS 3 

FND 560 

(BOTTOM 
VIEW) 

IS 4 (3 2 

6 7 8 9 

DIS 2 

FND 560 

(BOTTOM 
VIEW) 

15 4 13 2 

0 6 7 8 9 110 

DIS 1 

FND 560 

(BOTTOM 
VIEW) 

5 4 3 2 

FIG. 1- INTERFACE CIRCUITRY contains the displays and thermostat. 

A10 

0102030405060708 

PORT 4 -7 

PORT 4 -6 

PORT 4 -5 

- PORT 4 -4 

PORT 4 -3 

PORT 4-2 

PORT 4 -1 

PORT 4 -0 

KEYBOARD PIN ASSIGNMENTS 

PIN 1 2 3 4 5 6 7 8 

PORT 5 3 2 1 0 4 5 6 7 

e 

' 
I 

10 11 1314 15 _ 
9 10 

] A A 
11 13 

A A 
14 1516 

A A 
17 19 

A n 10 1113 14 n n n 15 16 n n 1 9 1 Orl l 13 1415161 7 9 

01020304050 

IC9-1 
0-1FF 

93448 

7 8 

A1 A3 A5 A7 

A0 A2 A4 A6 A8 

8765 4 3 2 1 2 

CPU 
READ 

I 18 

O10203040506070ß 

I C9-2 
200 -3FF 

Ag 19 93448 
20(17) 

A1 A3 A5 A7 

AO A2 A4 A6 A8 2 
A10 8 7 6 5 4 3 212 

0102 0304 050607 08 

IC9-3 
400-5FF 

93448 

A1 A3 A5 A7 A9 

AO A2 A4 A6 A8 

8 7 6 5 4 3 2 1 2 

6 
0102030405060708 

IC10' 
600-7FF 

93448 

A1 A3 A5 A7 
AO A2 A4 A6 A8 

8765432123 

AO A2 A4 A6 A8 
Al A3 A5 A7 

FIG. 2 -THREE ROM's contain program. Fourth ROM is for expansion. 

'SEE TEXT 
PIN 24 1-5V 
PIN 12 = GND 
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Port O. Each digit pair is enabled by 
applying a high level or a logic one level 
to pin 12 of the 75492 digit driver ICI for 
digits 1 and 2 and to pin IO for digits 3 

and 4. These pins are connected to bits 3 

and 2, respectively, of Port 1, which 
serves as the control port. This port also 
provides two control signals to the 2240 
(IC5) which is discussed below, and four 
outputs, i.e., bits 4 -7, which are used to 
control external devices (although the 
AM /PM indicator LED I is driven by 
one of these lines). 

The heart of the temperature detection 
circuitry is the unique connection of IC5, 
the 2240 programmable timer /counter. 
This integrated circuit is normally used to 
generate programmable time delays of 
from a few microseconds up to five days. 
Electrically, the circuit consists of an 

eight- stage, open- collector binary counter 
preceded by a timebase oscillator whose 
frequency is controlled by an external 
R -C network. The counter can be reset to 
zero by applying a positive -going pulse to 
pin 10. This pin is controlled by bit 1 of 
Port 1 from the 3850 CPU. Once reset, 
the 8 output bits of the 2240 that are 
connected to the 8 bits of Port 4 drop to 
the low state until a trigger signal is sent 
to pin 11 via bit 0 of Port 1. This signal 
starts the internal oscillator running. If 
the timebase output (pin 14) is connected 
to the trigger signal through a 10K resis- 
tor, the count is stopped and held in the 
counter simply by bringing the trigger 
line low. A 5K thermistor and a .01 -µF 
capacitor form the R -C network that 
controls the frequency of the 2240's time - 
base. 

By starting, stopping and resetting the 
counter under program control during 
each interrupt and then reading the 8 -bit 
word from the counter at Port 4 of the 
3861 PSU, a count is obtained that is 

proportional to the ambient temperature. 
This count is then compared with a table 
stored in PROM to determine the corre- 
sponding temperature. The 2240, when 
used in this manner, becomes a very inex- 
pensive A/D converter! 

The remaining circuitry is quite 
straightforward, with the four rows and 
four columns of the keyboard connected 
in matrix fashion to Port 5 of the 3861 

NU. The four 93448 bipolar PROM's 
are decoded as program locations 
0-1 FF16, 20016 3FF16, 40016 5FF16 and 

60016- 7FF16, although only the first three 
PROM locations are used for this project. 
You can purchase preprogrammed 
PROM's or you can program them your- 
self, following the program in Table 2. 

The software stored in PROM consists 
of an interrupt-service routine, a display 
routine, a keyboard -read routine, and a 

series of temperature and control rou- 
tines. The interrupt- service routine uses 

the programmable local timer within the 
3850 CPU to generate an interrupt every 
3.953 ms for a 2 -mHz clock. A loop 
counter within the software counts 253 
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TABLE 2- PROGRAM for the first 93448 PROM 

1C9-1 

T0000 1A 73 B7 B6 7F B1 70 BE 54 53 71 OB 71 5C OA 1F 

T0010 25 40 94 F8 1B 29 00 9F 00 00 00 00 00 00 00 00 
T0020 1E 58 OA 57 62 6A 3C 6D 4C 25 FC 84 24 25 FB 94 
T0030 26 Al 22 OF B1 70 B4 2A 05 42 6B 20 45 5C A4 8D 
T0040 92 07 20 67 DC 5C 90 F7 Al 21 FO 22 OD B1 90 07 
T0050 Al 21 FO 22 OE B1 6D 3C 94 3F 20 FD 5D 46 21 20 
10060 84 02 3A 20 67 DC 25 59 5C 82 2E 70 5D 8F 03 90 
10070 F3 20 67 DC 5C 25 12 94 1A 43 21 02 43 84 06 21 

T0080 FD 53 90 15 22 02 53 69 4C 1F 25 08 94 02 71 5C 
10090 90 07 25 12 82 03 71 5C 2B 1D 47 OB 48 1B 1C 62 
TOOAO 6C 4D 21 07 50 6E 84 1E 25 06 84 43 30 84 29 43 
TOOBO 22 01 53 30 84 1B 30 84 36 4C 21 01 84 31 1A Al 
TOOCO 22 OC B1 90 6C 4D 21 OF 25 03 92 OD 43 22 01 53 
TOODO 6B 4D 52 70 50 90 2E 4D 43 21 02 1A 84 06 Al 22 
TOOEO 80 90 04 Al 21 7F B1 1B 51 4D 52 4D 90 E7 61 43 
TOOFO 21 10 1A 84 06 Al 22 80 90 04 Al 21 7F B1 1B 4D 
TO100 52 4D 90 D1 1A Al 6D 62 22 OC B1 43 21 01 84 10 

T0110 33 4E 25 FB 84 1B 42 18 BO Al 21 FB B1 90 12 43 
10120 1F 53 4E 25 FB 84 OA 1A 40 18 BO Al 21 F7 90 ED 
T0130 28 1B 20 FO B5 A5 21 OF 84 2D 44 21 80 44 62 6A 
T0140 94 08 22 80 54 7F 5C 90 6C 4C 21 FF 94 67 44 21 

10150 7F 54 1A 2A 03 D1 20 10 50 B5 A5 21 OF 94 OD 72 
10160 8E 40 13 94 F4 1B 20 10 55 90 4A 1B 12 84 OF 12 

10170 84 OD 12 84 03 12 16 16 15 14 50 90 05 16 16 90 
T0180 F9 45 18 1F CO 84 2E 40 55 61 6E 46 12 84 15 12 

10190 84 75 12 84 31 12 84 34 12 84 28 12 84 31 12 84 
T01A0 28 90 1A 40 25 OF 94 18 72 56 62 6C 4C 15 22 03 
T01B0 5C 29 02 DE 46 21 20 94 04 29 04 21 29 03 25 29 
T01C0 03 2E 29 03 2E 29 03 31 29 03 E0 29 02 F2 40 25 
T01D0 OE 84 4A 90 EO 21 FO 22 04 90 29 21 FO 22 08 90 
TO1E0 23 22 10 90 1F 22 02 21 F3 90 19 22 01 90 F9 21 
T01F0 F9 90 11 21 F6 90 OD 21 EF 90 09 21 FO 22 03 90 

interrupts, which yields a nominal time - 
base of I second. The routine then starts 
the 2240 using the trigger control line 
and updates both the time and the day if 
required. During the next interrupt, the 
2240 is stopped, the temperature is up- 
dated, and the 2240's counter is reset, 
using the reset control line. 

The keyboard routine first reads the 
keys by writing logic one levels to the 
four rows of the matrix keyboard and 
then scanning the four columns to detect 
a key pressed. Once a key closure is 
detected, the routine debounces the key 
and decodes the key for the appropriate 
action. The functions available to the 
programmer are indicated in Table I. 

The temperature routines determine 
whether or not heating or cooling is 
required by a simple subtract and com- 
pare to zero algorithm while the control 
routines simply turn on and off the appro- 
priate relays. 

Construction 
All components mount directly on the 

PC board so assembly is quite straightfor- 
ward. Figures 4 and 5 are foil patterns for 
the double -sided PC board, and Fig. 6 
shows the parts placement. If you wish to 
mount the board within an enclosure, the 
16 -pad keyboard can be mounted on the 
outside of the enclosure with a short 
length of 8- conductor ribbon cable, and 
an opening may be cut over the display 
for viewing the time, temperature and 
programming functions. 

First, mount the three 40 -pin DIP 

sockets and the three 24 -pin DIP sockets, 
being careful to avoid any solder bridges 
due to the density of the traces for these 
IC's. Note that pin number one of each 

IC location is indicated by the square 
pad of each pattern. Next, mount all of 
the capacitors, crystal, resistors and the 
LED. Be careful to note the polarity of 
the two dipped tantalum electrolytics (C4 
and C5) in the lower left corner of the 
board. The square pad indicates the posi- 
tive connection to the capacitor. Next, 
mount the 14- and 16 -pin IC's and the 
four LED displays. If you wish to socket 
the displays, take a 24 -pin socket and 
remove two end pins and two center pins 
to accommodate the 10 -pin displays. Sol- 
der the thermistor in place between 
points K and L and add relays RYI RY3 
if you wish to have relay control. 

The keyboard may be soldered directly 
to the board at this point and the plastic 
mounting posts melted slightly to hold it 
in place, or a short length of ribbon cable 
can be soldered to the board with a socket 
to allow mounting the board in an enclo- 
sure. If this is to be done, the thermistor 
should also be mounted on a cable to 
prevent erroneous measurements within 
the enclosure. Very carefully insert each 
of the three 40 -pin MOS devices in their 
sockets, taking the necessary precautions 
in protecting them against static dis- 
charges. Install the three bipolar 
PROM's, IC9 -I, 1C9 -2 and IC9 -3. The 
PROM's are numbered 1, 2 and 3, and 
are installed from left to right, respective- 
ly. Location ICIO on the far right is not 
used. 

Installation and operation 
Connect the circuit board to +5 volts 

TABLE 2 (continued)- PROGRAM for the second PROM 

1C9-2 

10200 03 21 EO 5C 90 66 40 25 09 92 10 61 6F 4E 15 51 
10210 4D 14 Cl 5E 4C 15 CO SC 90 A6 25 OE 84 5B 61 6E 
10220 25 OD 84 58 25 OC 84 3E 25 OB 94 94 4C 52 32 70 
10230 84 3C 32 84 3A 32 84 38 32 63 68 4C 84 2B 32 84 
10240 95 32 84 98 32 84 9B 32 84 9C 32 84 9F 20 FA 32 
10250 1F 94 FD 32 4C 84 99 32 84 9A 32 84 9B 32 84 9C 
10260 32 84 9F 90 11 29 02 CB 21 3F 5C 90 79 1F 1F 15 
10270 62 6C 5C 90 71 29 03 16 29 02 E5 4C 50 21 FF 84 
10280 F5 25 84 92 Fl 62 6C 4C 21 FO 22 06 5C 61 6E 74 
T0290 56 4C 25 83 84 2F 25 81 84 24 25 82 94 09 43 21 

T02A0 1F 22 60 53 90 39 14 84 CD 25 07 92 C9 4C 15 14 

10280 84 C4 25 04 92 CO 4C 5A 43 21 1F 90 E7 43 21 1F 

T02C0 22 50 90 EO 43 21 1F 22 60 90 D9 4C 50 20 90 51 

102D0 28 04 D5 1B 42 25 06 92 3E 5A 78 56 90 01 61 6E 
T02E0 70 5D 5C 90 4A 62 6C 4C 14 5C 71 56 29 00 9F 29 
TO2FO 02 OB 28 05 20 1B 25 OB 94 35 4C 51 4A 25 05 84 
10300 OA 3A 4A 24 20 OB 41 5C 90 DC 63 68 4C 21 3F 22 
10310 40 5C 41 5B 90 DO 7A 5A 20 20 56 62 6C 4C 21 FO 
10320 22 05 5C 90 OA 7F FA 94 03 90 BB 29 00 9F 29 00 
10330 9F 61 6E 28 05 20 iB 43 21 EO 84 1C 25 20 84 EF 
10340 25 40 84 49 40 25 OB 94 E6 4C 25 07 92 C9 25 00 
10350 84 C5 62 69 5C 90 8F 28 05 20 iB 25 OC 94 DO 4D 
10360 50 4C 51 43 21 10 52 28 04 ED 1B 4A 52 14 1A 2A 
10370 03 D8 8E 16 50 1B 32 42 21 OF CO OB 41 5C 20 40 
10380 56 62 6C 4C 21 FO 22 03 5C 29 02 DE 40 25 OA 94 
10390 10 43 21 10 43 84 06 21 EF 53 90 93 22 10 90 FA 
T03A0 25 OB 94 8B 43 21 10 43 84 05 22 02 90 03 21 FD 
TO3BO 53 61 6E 4D 50 25 59 92 13 4D 25 00 84 OE 25 12 

T03C0 92 OA 62 5E 40 5E 70 5C 29 02 E5 29 03 16 29 03 
TO3DO 2E 14 87 25 A8 36 09 DC FE 24 28 2C 30 34 38 3C 
T03E0 61 28 05 20 1B 25 OB 94 E6 4C 50 30 25 04 92 DC 
T03F0 4A 21 OF 51 4A 14 24 18 OB 4C 31 84 12 31 84 15 
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FIG. 4-FOIL PATTERN for the board's front surface. Keyboard plugs into FIG. 5 -THE REAR SURFACE of the board has this foil pa tern. These 
patterns are shown slightly srr?Iler than half -size. 8 pads in top -right corner. 

TABLE 2 (concluded)- PROGRAM for the third 93448. 

IC9-3 

10400 31 84 18 21 3F 51 40 15 13 13 Cl 5C 90 BB 21 FC 

10410 51 40 90 F7 21 F3 51 40 90 EF 21 CF 51 40 15 90 

T0420 EA 63 68 4E 21 CO 84 05 4B 50 90 5C 62 6F 4D 50 

T0430 4D 51 43 21 02 52 28 04 ED 1B 74 52 4C 50 1A 2A 

10440 03 D8 8E 16 OB 16 4D 18 1F 1C 92 12 32 94 F8 28 

T0450 05 39 1B 12 12 14 22 20 OB 4C 50 90 2B 32 84 20 

T0460 32 84 OB 32 84 12 30 94 E7 77 50 90 E3 28 05 39 

10470 1B 21 OC 12 12 90 EO 28 05 39 1B 21 03 90 D8 28 

T0480 05 39 1B 21 30 90 CF 2B 63 68 4C 21 1F 84 3B 4C 
70490 21 04 84 06 20 10 50 90 30 4C 21 08 84 05 20 60 

T04A0 90 F5 62 6B 4C 51 28 04 D5 1F 63 68 84 OF 4C 21 

T04B0 02 94 E2 4C 21 10 84 12 20 40 90 DB 4C 21 01 84 

T04C0 F3 42 25 10 82 EE 90 D7 1B 70 50 1A Al 21 OF CO 
T04D0 B1 1B 29 00 9F 08 40 1F 52 41 18 D2 52 92 04 70 

T04E0 90 5E 41 1F 52 40 18 D2 52 20 FF 90 53 08 42 21 

T04F0 FF 94 05 20 78 D1 51 41 25 00 84 22 25 24 92 1E 

T0500 70 84 OF 24 06 52 20 FE D1 51 20 67 D1 51 42 94 

T0510 F3 51 40 14 Cl 51 40 25 59 92 03 90 23 29 03 16 

10520 08 40 25 09 82 OB 25 OA 84 OD 25 OE 84 06 90 10 

T0530 29 02 OB 29 02 E5 29 03 91 08 40 24 18 OB 4C 1A 

T0540 09 1C FF FA F8 F4 FO EF E9 E6 E4 E3 EO EC) EO EO 

T0550 EO EC) DF DA D9 D7 D5 D1 DO CF CD C9 C8 C7 C5 C4 
T0560 C3 Cl CO BE BA B9 B6 B5 B3 B1 BO AD AA A8 00 00 

10570 00 00 OA 07 1C 02 8C OD 06 1E 06 09 OA 08 OE OF 

T0580 E8 DO CO D2 BO E3 D2 FO EO F3 D1 E5 F1 CO CA E6 
T0590 EO C8 E2 C4 F1 DO D1 DO E8 EO C3 F3 D2 D7 E4 FD 
T05A0 EA 7A FO 7A 7A 7A 5A EA 8A CE 69 EB 2A 7A 72 6A 
TO5BO 76 5A FA EF 4E 6E 7A FA FA EB 6A 3A BA 5A 78 78 

TO5CO 84 AC 8D 84 00 85 85 85 84 85 8C 8C 84 C5 80 85 

T05D0 9D 81 15 85 B1 81 89 8D 85 85 85 83 89 86 85 D3 
T05E0 OA 03 15 OE OA OE OE 08 06 OE OB OE 2E 2A OB 2A 
T05F0 07 06 8F OC OA 06 89 OC 8B OB OE 1E OF 8E 08 38 

at 600 mA and + 12 volts at 30 mA along 
with ground to the labeled points in the 
lower left -hand corner of the printed 
circuit board. Figure 7 shows a simple 
power- supply circuit that may be used. 

Several manufacturers offer plug -in pow- 
er supplies that will also power the board. 
A momentary closed RESET pushbutton 
may be connected at points A and B 

although, typically, the system will reset 
upon power -up. 

Programming the thermostat 
Upon power -up the display will show 

01 01 and will begin to increment- start- 
ing in the rightmost digit at the rate of 
one count per minute. The command keys 
are A(reset), B(temperature), C(time/ 
day), D(function), #(AM), and '(start) 
as labeled on the printed circuit board. 

To begin programming, press and hold 
the D(function) key until the first two 
digits are blanked and 00 is displayed in 
the second two digits. At this point, any 
numbered function can be entered from 
Table I by pressing the corresponding 
number key or keys. If you press a key 
out of sequence, the display will flash on 
and off several times and either reset 
automatically after a few seconds or you 
may press A(reset) and start over. All 
functions are initiated after the appropri- 
ate data has been entered by pressing the 
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FIG. 7 -THE POWER SUPPLY SCHEMATIC. The power transformer has two 12 -volt secondaries. 

*(start) key. 
Let's take a few examples to see how it 

works. In the following examples, b = 
blank and X = don't care. 

1. Display 
Temperature 
(72° F is 
assumed) 

2. Set Time 
(12:01 AM is 
assumed) 

Keystrokes 
D(function) 

1 

(start) 

D(function) 
8 
1 

C(time/day) 
1 

2 

0 
1 

4t(am) 
*(start) 

Display 
bb 00 
bb 01 
bb 72 

bb 00 
bb 08 
bb 81 
00 00 
00 01 
00 12 

01 20 
12 01 
LED 

bb 72 
(Note that the display returns to 
temperature display function) 

3. Display D(function) 
Time /Temper- 3 

ature (start) 

bb 00 
bb 03 
bb 72 

(3 sec.) 
12 OX 

(7 sec.) 
(Note that time may be 12:02 or 
later depending on how long it took 
you to get from step 2 to 3) 

Now, let's sec how to program a typical 
day with four set- points. First, let's pick 
four temperatures we may wish to recall 

and use later. We will call these tempera- 
ture functions 91, 92, 93 and 94. Next, 
associate (make a list) a temperature with 
each function number. For example, we 
may want to have the following tempera- 
ture set -points available to us later: 

Function Temperature Se 

91 1 

92 2 
93 3 
94 4 

Temperature 
55° F 

65° F 

75° F 

85° F 

Now, using the keyboard we can store 
the four temperatures away in memory 
for later use as follows: 

1. Store 
Temperature It 

Keystrokes Display 
D(function) bb 00 

9 bb 09 
1 bb 91 

B(tempera- bb 00 
ture) bb 05 

5 bb 55 
5 XX XX 

(start) 
(Note that the display returns to the 
previously selected display mode) 

Next, input the remaining three tem- 
peratures and store into functions 92, 93 
and 94, respectively, as 65, 75 and 85° F. 
The next step is to decide which day of 
the week we want to call day number I. 

PARTS LIST 
R1-10,000 ohms, '/. watt, 5% 
R2 -180 ohms, 'A watt, 5% 
R3 -1000 ohms, trimmer Y2 potentiometer 
C1 -0.01 µF, Mylar 
C2, C3 -20 pF, silvered mica 
C4, C5 -15 pF, 25 volts, dipped tantalum 
C6 -C17 -0.01 µF, ceramic disc 
IC1 -75492 (Fairchild, TI, Motorola) 
IC2 -7400 
IC3, IC4 -9368 BCD to 7- segment LED 

decoder /driver, constant -current with 
latch (Fairchild) 

IC5 -XR -2240 (Exar) 
IC6 -3850 CPU (Fairchild) 
IC7 -3861 PIO (Fairchild) 
IC8 -3853 SMI (Fairchild) 
IC9 -1, IC9 -2, IC9 -3 -93558 

preprogrammed PROM (Fairchild) 
IC10 -Not used, see text 
LED1 -20 -mA red LED 
DIS1- DIS4- FND560 common -cathode 

7- segment LED display (Fairchild) 
XTAL1 -2 MHz, series -resonant crystal, 

F -700 holder 
RY1 -RY3 -reed relay, Clare 1A005 or 

equal 
TH1-5000 ohms, thermistor, Fenwal 

UUA35J 1 

KB1 -16 -pad keyboard, Digitran KL0075 
or equal 

Miscellaneous: 
3 -40 -pin DIP sockets 
3 -24 -pin DIP sockets 
1- printed circuit board 

Note: The following parts may be 
ordered from Intelligent Controls, PO 
Box 772, Santa Clara, CA 95052: 

IC9 -1, IC9 -2, IC9 -3 preprogrammed 
PROM's. $17.00 each. 
Thermistor TH1 $4.50; PC board, 
drilled and etched $30.00 
California residents add state and 
local taxes as applicable. 

PARTS LIST FOR POWER SUPPLY 
T1- Transformer, 115 VAC primary, two 

secondary windings, each 12 VAC 
center -tapped (Signal Transformer type 
24 -1 or 24 -1A or equal) 

D1-D4-1N4001 
D5 -Zener diode, 12 volts, 5 watts 
R1 -47 ohms, 'A2 watt 
C1 -5000 µF, 16 volts, electrolytic 
C2 -1000 µF, 16 volts, electrolytic 
IC 1 -7805 voltage regulator 

To simplify matters, let's call today's day, 
number I. This is programmed using 
function 83; that is, 

Keystrokes Display 
1. Today's Day D(function) bb 00 

8 bb 08 
3 bb 83 

C(time /day) 00 00 
1 00 01 

*(start) XX XX 

The next step is to program the 
sequence of time -temperature combina- 
tions for day number I. This is done by 
using the functions II, 12, 13 and 14, 
representing day I set -point I, day I set - 
point 2, day I set -point 3 and day I set - 

continued on page 94 
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D 

What's New In 

CAR STEREO 
Wfhin a relatively short period, audio accessories for the f;ar have 

increased from a few tape players and FM radios tc a myriad of devices 

rivalling those available on the home hi -fi market. Here's what's new. 

FRED PETRAS 

ANYONE SURVEYING THE WORLD OF CAR 

stereo in depth must ultimately arrive at 

the conclusion that it is becoming more 
and more like the world of home stereo. 

On several levels: power output, sound 

quality, technological sophistication, op- 

eratMg features, convenience and flexibil- 
ity, car stereo is running head -to -head 
with home stereo. 

However, a lot of "traditional" low - 

priced car stereo equipment is still 
around. And it will be available for at 

least the next few years, although to a 

somewhat lesser degree. 
While much state -of- the -art car stereo 

equipment still looks a lot like earlier 
units, close examination shows that there 
are substantial differences. Many combi- 
nat on tape player /car radios boast power 
outputs of more than 10 watts- per -chan- 
nel. and some range beyond 22 watts -per- 
channel. (Traditional models generally 
put out 3 to 6 watts- per -channel.) Many 
new models offer digital readouts of sta- 

tion frequencies (along with the time of 
day). and some of these units also allow 
the electronic presetting of 10 to 14 

stations (half AM, half FM) for handy 
tuning when you must keep your eyes on 

the road ahead. More and more models 
inc:ude electronic scanning for an extra 
measure of convenience. A few units 
come with built -in equalizers for shaping 
the sound to a particular car or to individ- 
ual tastes in sound. And the first car 

stereo cassette /radio combination offer- 
ing TV audio just made its debut. 

A close examination of the car stereo 
world will show you that 8 -track car - 

triages are steadily losing ground to cas- 

settes, with the latter expected to be the 

dominant format by the end of this year. 
There are a number of reasons for this 

change. First of all, the industry has faced 

up to the fact that the cartridge has some 

basic inherent faults, is not a true hi -fi 
medium and really can't be imrrcved 
very much. Second, the cassette's poten- 

tial is substantial, and improvements in it 
and equipment on which to play it are 

continually being made. The cassette is 

now acknowledged to be a true hi -fi 
medium, and is expected tc become even 

better as technology continues to ad- 

vance. 
(Figuring prominently in the cas >ette's 

future is metal -particle tape, gererally 
called metal tape. This new tape ;see 

"New Breakthrough In Audio Tape," 
Radio -Electronics, November 1978) of- 
fers several advantages over regular fer- 
ric -oxide or chromium -dioxide tape, in- 
cluding far better dynamic range, less 

background hiss and flatter frequency 
response, for balanced, superbly real stic 
sound. Metal tape's attributes will even- 

tually filter from the home .o the car. In 
fact, one manufacturer already his car 

stereo equipment that can handle play- 
back of metal -tape recordings.) 

Car cassette equipmen: is also becom- 
ing as convenient as cartridges in terms of 
complete tape playthrough. This is cone 
via automatic reversing, a feature offered 
in many cassette models. Another angle is 

that many buffs find cartridge recordings 
hard to make. Cassettes, by comparison, 
are easy to record. 

Dolby noise -reduction c :rcuitry is be- 

ing introduced into more and more :ape 

players in the car sound field. This is a 

natural consequence of what has hap- 

pened in home audio, where Dolby cir- 
cuitry is used in perhaps 95% of al; those 

cassette decks regarded as "hi -fi" equip- 
ment. 

Studying the spec sheets of the higher - 
priced car stereo equipment, you' I rote 
the frequent use of the design and circuit 

concepts common to home hi-fi- reflect- 
ing the spillover from home to car sound 
and manifest as "home- type" car sound 
equipment. 

Truly "up -to- the -minute" car audio 
dealers are also displaying a whole new 

line of car stereo equipment, displayed 
alongside traditional car stereo merchan- 
dise. This new equipment bears such 

proprietary and generic names as Car -Fi, 
Carponents, Mo-Fi, Auto-Fi, Ultra -Fi, 
Super Separates, Hi -Way Fidelity, Auto 
Audio, Audio Spec, and Audio Compo, 
among others. 

Essentially, these are separate audio 
components designed for car use -in ef- 
fect, miniaturized components. They in- 
clude tuners; amplifiers; equalizers; 
equalizer /amplifiers; and "head" units 
such as tape player /tuner /preamplifier or 
tape player /tuner combinations, or even 

player /radio combinations with built -in 
low -power amplifiers that come with a 

separate power amplifier that is brought 
into play for higher sound levels when the 

occasion demands. 
The spec sheets and brochures on car 

stereo "separates" show operating speci- 

fications on some that approach the for 
home audio components. For example, 
Fosgate claims less than 0.05% distortion 
for its 100- watt -per -channel (RMS) am- 
plifier (model PR- 2100), and a frequency 
response of ±0.25 dB, from 20 Hz to 20 

kHz into 4 ohms. 

Component -type equipment 
Let's take a look at some examples of 

what you'll find in the way of 1979 

component -style car stereo at your local 
store(s): 

Equalizers: These run the gamut from 
tiny models with two rotary or slide -pot 
tone controls, on up to 10 -band graphic 
equalizers that offer music buffs the same 

tone -adjustment capability as home 
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EQ-1 

AF-1500 
A F-2000 

ABCS-112 
A8CS 
A8CS-032 
A8CS-052 
ABCS-101 

SA2000 
SP300 
ST-770A 

AMP -60 

Berlin 
CR -4095 

EQR60 
Mach 90 
Mach 80 

300 EQB 
GT-501E 
Clean -Z 

Price Equipment /Features 

Minispeakers 

Minispeakers 

$180 /pair Heavy -duty speaker 

$400 
$150 
$400 

$600 
$550 

$250 
$35.50 

Minispeaker 
Minispeaker 
Auto -reverse mode, digital readout 

Stereo tuner 
Graphic equalizer /preamp 
Cartridge player /tuner 
Cassette player /AM -FM tuner 
Equalizer /amp /preamp 
Alt -in -one system, digital readout, 

auto -reverse mode 

Amplifier 
Preamp 
Cassette player /AM -FM 

tuner /Dolby 

Booster equalizer 
Digital readout, Dolby, all -in -one 

system, auto- reverse mode 

Tape /radio /electronic scan 
AM -FM stereo /radio /cassette 

recorder 
Auto -reverse mode 

Booster equalizer 
Cassette player /radio 
Cartridge player /radio 
All -in -one system 

Auto -reverse mode 

Booster equalizer 
Tuner /w. electronic scan 
Noise eliminator circuit 
Dolby, all -in -one system, 

auto -reverse mode 

All -in -one system 

Minispeakers 

All -in -one system, Dolby 

All -in -one system, auto -reverse 
mode 

D -45E $200 Dynamic range expander 

chart continues on page 44 

equalizers, in their cars. 
Typical of this group is the Sanyo 

model EQZ6200, that provides ± I 2-dB 
attenuation of seven frequency bands - 
50 Hz, 150 Hz, 400 Hz, 1 kHz, 2.5 kHz, 
6 kHz, and 15 kHz. It also incorporates a 

tone -defeat switch, -20 -dB audio mut- 
ing, and left and right LED bar -graph 
signal -level indicators. 

Booster -equalizers: These also range 
from models with two rotary or slide -tone 
controls to multiposition graphic units. 
They also incorporate medium -output 
amplifiers. 

Metro Sound's model MS -67 has 25 
watts -per- channel RMS continuous out- 
put and features separate rotary bass and 
treble controls, plus front -to -rear fader 

TABLE 1 -CAR STEREO EQUIPMENT and manufacturers 

Manufacturer Model 

Adcom 
11 A Jules Lane 
New Brunswick, NJ 08901 

ADS 
1 Progress Way 
Wilmington, MA 01887 

Advent Corp. 
195 Albany St. 
Cambridge, MA 02139 

Afco Electronics, Inc. 
471 Roland Way 
Oakland, CA 94621 

Altus Corp. 
6 Main St. 
Melrose, MA 02176 

Audiomobile 
3221 W. MacArthur Blvd. 
Santa Ana, CA 92704 

Audiovox Corp. 
150 Marcus Blvd. 
Hauppauge, NY 11787 

Blaupunkt Corp. 
2800 S. 25th Ave. 
Broadview, IL 60153 

Boman Industries 
9300 Hall Rd. 
Downey, CA 90241 

Car Tapes, Inc. 
1000 E. Del Amo Blvd. 
Carson, CA 90746 

Clarion Corp. of America 
5500 Rosecrans Ave. 
Lawndale, CA 90260 

Cobra 
Dynascan Corp. 
6460 W. Cortland 
Chicago, IL 60635 

Comm Industries 
1505 Commonwealth Ave. 
Boston, MA 02135 

Concord Electronics 
20121 Ventura Blvd. 320 
Woodland Hills, CA 91364 

Craig Corp 
921 W. Artesia Blvd. 
Compton, CA 90220 

Draco Labs, Inc. 
1005 Washington St. 
Grafton, WI 53024 

control. The Boman model EQR60 and 
the Audiovox model AMP -60 are both 
slide -pot types and feature five equaliza- 
tion bands, plus an output meter and 30- 
watts- per -channel RMS amplification. 
Perhaps the most unusual unit in this 
group is Sparkomatic's AcoustaTrac 
model GE -500, that features an illumi- 
nated flexible "rod" that changes its 
shape in conformance with the control 
movement over five frequency bands. 
Looking somewhat like an oscilloscope, it 
delivers 20 watts -per- channel. 

Another unusual model is Clarion's 
third -generation 300 EQB. It provides 
five equalization bands, a fader control, 
30- watts -per -channel RMS output, and 
left and right vertical power readout 
scales, each using six LED's. The 20 
watts -per -channel model PB -66SE by In- 
land Dynatronics, Inc. (IDI) uses chro- 
matic light -scale meters that intensify 
with bright rainbow colors as power is 

increased; it is priced at $90. 
Amplifiers: Virtually every car stereo 

manufacturer markets amplifiers of one 
type or another. A common amplifier is 

the so- called booster, often sold in con- 
junction with heavy -duty speakers. Early 
models of less than top -notch quality have 
given this group a somewhat negative 
reputation. Now, many manufacturers 
are building models with better specifica- 
tions and terming them amplifiers rather 
than boosters. Many of them look essen- 
tially like large home amplifier heat sinks, 
painted black. Others- usually the inte- 
grated type -look like compact home - 
component amplifiers. The units range in 
power from 10 watts -per- channel into 4 
ohms to 135 watts per channel into 4 
ohms. An example of the lower -powered 
integrated units is the Marantz model 
SA -230 that provides IO watts per chan- 
nel into 4 ohms; it has rotary bass and 
treble controls and a high filter. An 
example of the higher - powered basic am- 
plifier is Audiomobile's new model 
SA2000, with a power output of 100 
watts per channel continuous into 4 ohms 
(both channels driven) 20 Hz to 20 kHz, 
with no more than 0.2% THD-placing it 
squarely into the high -fidelity category. 
This unit sells for $400. (Audiomobile 
was one of the first to enter the compo- 
nent -type car stereo field back in 1976, 
along with ADS /Nakamichi.) 

Sanyo, a proponent of biamplification 
in car stereo player /radios, extends this 
home audio concept in a new power - 
amplifier design (model PA6120, $250) 
with two 50- watts- per -channel RMS 
woofer amplifiers, and two 10- watts -per- 
channel RMS tweeters in one chassis. 
When it is operated in the nonbiamplified 
mode, it delivers 50 watts per second 
RMS. A similar unit (the model 
PA6060, $200) offers two 25- watts -per- 
second RMS woofers and two 5- watts- 
per- second RMS tweeters. When it is 

operated in the non -biamplified mode, it 
delivers 25 watts per second RMS. 
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Preamplifiers: Only a few manufactur- 
ers provide straight preamps, preferring 
instead to combine them with other links 
of the hi -fi chain. One of those available is 

Audiomobile's model SP300, priced at 
$150. Besides offering preamplification, 
the unit has double -acting (boost /cut) 
bass, mid -range and treble controls, plus 
balance and master volume controls. 

Tuners: So far, less than a dozen manu- 
facturers have developed component -type 
tuners for car use. Among these is Mitsu- 
bishi's model CJ -20EM, an FM stereo 
tuner featuring a large signal meter, dim- 
mer connection for night driving and 
other amenities. It sells for $115 and is 

part of a series that comprises a 20- watts- 
per- channel power amplifier and two cas- 

sette decks, one an automatic- reversing 
type. Panasonic sells the model CA -9500 
for about $85. It is an AM /FM stereo 
unit with such basic features as a dis- 
tance /local switch, AFC on FM, etc., and 
is part of a series that includes a 10- watts- 
per- channel power amplifier, two cassette 
players and one cartridge player. Road - 
star's MOFI series includes an FM stereo 
tuner with a signal- strength meter incor- 
porated in the tuning dial; loudness, bass, 

treble and balance controls; and switch - 
able FM muting. Other MOFI models 
are two power amplifiers, a switching 
unit, and two cassette decks, one featur- 
ing Dolby circuitry and auto -reverse ca- 
pability. 

PANASONIC model COB -5919 

Fujitsu Ten provides two tuners as part 
of its Audio Comp series that also 
includes a basic stereo power amplifier, a 

4- channel power amplifier, a control am- 
plifier, a stereo graphic time -delay unit, 
and two auto- reversing cassette decks, 
plus a choice of three hermetically sealed 
two -way and three -way speaker systems. 
One of the tuners (the model AT -7831) 
is an AM /FM stereo unit, the other (the 
model AT -732) is an FM -only model; 
both tuners feature a motor -driven search 
system and a built -in noise blanker. They 
sell for $280 and $230, respectively. 

Tenna is another company that manu- 
factures component -type tuners. Tenna's 
Pro series also includes a graphic equaliz- 
er; two cassette players; a cartridge play- 
er, plus an enclosed two -way speaker 
system; and a rear -deck, semienclosed 
three -way speaker system. The tuner, the 
model R- 3025MPX, is an FM stereo- 
only unit that incorporates electronically 
preset pushbutton tuning and digital sta- 
tion readouts. 

Also marketing a component -type tun- 

er is Altus Corporation (formerly Auto- 
matic Radio). The model A8CS -112 is an 
under -dash AM /FM stereo model meant 
for use with the model A8CS 5 -band 
graphic equalizer /preamplifier /40 -watt 
amplifier. Among the latest tuner offer- 
ings is the Clarion model GT -501E 
(priced at $250) which features electron- 
ic scanning to automatically select the 
strongest FM signals. A built -in Clean Z 
circuit helps eliminate noise produced by 
ignitions, high -voltage lines and neon 
signs. (The Clean Z circuit is also sold as 

an accessory for other car stereo models 
and is priced at $35.50.) 

Semicomponents: This category covers 
head units designed to operate with 
matched separate amplifiers. The head 
units can be an in -dash cassette player/ 
tuner /preamplifier such as Pioneer Elec- 
tronics' model KPX -9000 ($350) or the 
model KPX -600, a component -styled FM 
stereo Supertuner /cassette player /pre- 
amplifier tape deck ($170), for use with 
either a 6- or a 20- watts- per -channel 
separate amplifier. The head unit can also 
be a straight cassette deck for under- 

PYRAMID INDUSTRIES model X- Spec -5 

dash mounting, such as Pioneer's model 
KP -88G or KP -66G, for use with the 
amplifiers just described. 

Other firms offering similar equipment 
include Marantz with its model CAR - 
420 and Royal Sound with the model RS- 
2550; both units are cassette /tuner /pre- 
amplifier combinations with matching 
amplifie -s (30 wpc in both cases). Boman 
also has two models: a cassette player/ 
radio, the model Mach 90, at $600; and a 

cartridge player /radio, the Mach 80 at 
$550, both packaged with a 25- watts -per- 
channel equalizer /amplifier. 

Altus Corporation manufactures two 
head units, the model A8CS -032, an in- 
dash cartridge player /AM /FM stereo 
tuner; and the model A8CS -052, an in- 
dash automatic reversing cassette /play- 
er /AM /FM stereo tuner; both meant for 
use with the model A8CS -101 5 -band 
graphic equalizer /preamp /40 -watt am- 
plifier. Audiomobile (a division of Ad- 
vent), one of the major pioneering "mo- 
fi" manufacturers, still offers its mode! 
ST770A cassette player /AM /FM tuner, 
featuring Dolby noise reduction and a 

SenAlloy head for $400; the amplifier 
choices for this model should be 20- or 
100 -watts -per- channel units. 

Included in this group are player /radio 
combinations with built -in low -power 
amplifiers with provision for hookup to a 

matching high - powered amplifier, for 
two levels of playback loudness. One such 
unit is Jensen's model R430, a cassette 
unit selling for $529.95; and another is 
the model R330 ($529.95), the cartridge 

equivalent; both units have 30- watts -per- 
channel amplifier power, and both models 
have bi- amping capability, with 25 watts - 
per- channel for bass speakers, and 5 

watts -per -channel for treble speakers. 
The power amplifier (included in the 
price) for the Jensen units is designed to 
be mounted in a car trunk. 

Panasonic manufactures three semi - 
component combinations for use with a 

choice of 15 -, 20 -, or 50- watts -per -chan- 
nel amplifiers. The model CQ -8700 fea- 
tures an auto -reverse control, elec- 

SOUND CONCEPTS model 1060 

tronic digital tuning, automatic seek con- 
trol and manual frequency scan, 10- 

station preset capability, Dclby, and 
quartz -lock tuning. This model -etails for 
about $700. The model CQ -7600 features 
a cassette repeat function, a built -in 5- 
band equalizer, biamp switch, Dolby, and 
quartz -lock tuning; its price is about 
$400. The model CQ-7400, priced at 
about $300, is essentially the same unit as 

the CQ -7600, minus Dolby. Amplifier 
prices were not available at this writing. 

Add -on enhancers 
Just as the home hi -fi world has acces- 

sory equipment, so does the car stereo 
world. An example of a unit designed to 
enhance a system's sound quality is Draco 
Labs, Inc.'s dynamic range expander, the 
model D-45E, which sells for $200. This 
expander provides over 30 dB of added 
dynamic range and simultaneously elimi- 
nates FM and tape hiss. It features twin 
power meters and six LED's for expan- 
sion rate display. 

SPARKOMATIC model GE -500 

Another example of a unit that borrows 
from home stereo technology i:: Sound 
Concepts' model 1060 Concert Machine. 
It is described as an ambience restoration 
system that augments auto stereo to pro- 
vide spatial realism and the illusion of a 

live performance. In use, the machine 
extracts ambience information from the 
music played through the car s front 
speakers, processes it through a complex 
delay system, and distributes it around 
the car's interior to duplicate the sound 
heard at a live performance. The delayed 
sound is played back over the Concert 

C- c z 
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Minispeakers 

Tape /radio /electronic scan 
CB /tape /radio 
CB /tape /radio 
Digital readout, minispeakers, 

all -in -one system 

Amplifier 
Preamp 
Cassette /tuner /preamp 
Digital readout, auto -reverse mode 

Booster equalizer 
All -in -one system, minispeakers 

auto -reverse mode 

$115 FM stereo tuner 
Minispeakers, auto -reverse mode 

$350 Cassette /radio /metal -tape 
playback 

$300 Cassette /radio /metal -tape 
playback 

CB /tape /radio 
CB /tape /radio 

chart continues on page 46 

Machine's two integral 10 -watt amplifi- 
ers, through the car's rear speakers. It 
sells for $300. 

Fujitsu Ten also has a time -delay sys- 
tem, the model RV -130, that features a 

graphic window to display the amount of 
delay; price, $180. 

An off -beat accessory from Pioneer 
Electronics is aimed at those who want 
car sound with a different "feel." This is 

the Bodysonic System, advertised as "the 

first car stereo product that allows the 
listener to feel the music as well as hear it. 
You can experience the intense physical 
presence that comes from a live perfor- 
mance -not only what you hear, but what 
you feel." The Bodysonic System con- 
sists of two parts. One is a cushion 
containing special transducers that trans- 
mit vibrations directly to the person 
sitting against it. The second part is an 
amplifier, designed to operate the Body- 

TABLE 1 -CAR STEREO EQUIPMENT- continued 

EPI 
1 Charles St. 
Newburyport, MA 01950 

Fosgate Electronics, Inc. 
2923 N. 33rd Ave. 
Phoenix, AZ 85107 

Fujitsu Ten Corp. 
135 E. Janis St. 

Carson, CA 90746 

Fulton 
260 Monroe 
Memphis, TN 38103 

3R- Grundig Electronic 
Corp. 

535 Madison Ave. 
New York, NY 10022 

Hitachi Sales Corp. 
401 W. Artesia Blvd. 
Compton, CA 90220 

Inland Dynatronics, Inc. 
10 Horizon Blvd. 
S. Hackensack, NJ 07606 

Jensen Sound Labs 
4136 N. United Pkwy 
Schiller Park, IL 60176 

J.I.L. Corp. 
737 W. Artesia Blvd. 
Compton, CA 90220 

JVC 
58 -75 Queens Midtown Pkwy 
Maspeth, NY 11378 

Kraco Enterprises 
505 E. Euclid Ave. 
Compton, CA 90224 

Marantz (Superscope Inc.) 
20525 Nordhoff St. 
Chatsworth, CA 91311 

Metro Sound 
P.O. Box 9849 
No. Hollywood, CA 91609 

Mitsubishi 
3030 E. Victoria St. 
Compton, CA 90221 

Motorola Automotive 
Products Div. 

1299 E. Algonquin Rd. 

Schaumburg, IL 60196 

LS70 $150 /pair Semi -enclosed speaker 

PR-2100 

AT-7831 
AT-732 
RV-130 
EP-750 

Amplifier 

$280 AM /FM tuner 
$230 FM tuner 
$180 Time -delay system 

Tape /radio /electronic scan 
Minispeakers, auto -reverse 

16 -6800 $500 Cassette player /radio 
16 -8600 CB /cassette /radio 

All -in -one system, auto - reverse 
mode 

PB-66SE 

R430 
R330 

$529.95 
$529.95 

Minispeakers 

Minispeakers 

Booster equalizer 

Cassette /radio 
Cartridge player /radio 
Dolby, all -in -one system 

634E Tape /radio /electronic scan 
860CB CB /tape /radio 
615CB CB /tape radio 

Digital readout, auto -reverse mode, 
all -in -one system 

LED -508, LED -509 
KCB -4090 
KCB -4095 

SA-230 
S P-300 
CAR-20 

MS-67 

CJ-20EM 

TC894AX 

TC890AX 

CT950AX 
CC975AX 

sonic cushion, featuring an intensity con- 
trol and on /off switch. It hooks up to a 

car stereo system just like an ordinary 
amplifier and can be installed under -dash 
or in the glove compartment. One Body - 
sonic amplifier can regulate two cushions. 
The Bodysonic cushion sells for $70; the 
amplifier for $80. 

All -in -one equipment 
While many of the advances taking 

place are in component -type equipment, 
there is also a lot of activity on the "all - 
in -one" player /radio combination front. 
The key buzzwords in this realm are 
"more power," "more cassette," and 
"more in- dash." 

So far, at least 15 manufacturers have 
in -dash cassette player /radios with 10 or 
more watts -per- output channel. These 
all -in -one units have been created in 
response to sophisticated consumers 
wanting to "trade up" to better equip- 
ment with better sound and higher power, 
but not wanting to go the components 
route. A factor in this choice is that all - 
in -ones require a simpler installation and 
less equipment, thereby taking up less 
precious car space. Manufacturers of 
such equipment include Audiovox, Altus, 
Boman, Clarion, Cobra, Concord, Craig, 
Fultron, J.I.L., Jensen, Kraco, Metro, 
Panasonic, Pioneer, Sanyo and Sparko- 
matic. 

The all -in -one equipment -be it regu- 
lar power (3 to 6 watts -per- channel) or 
high power- ranges from basic to elabo- 
rate, depending on how much you want to 
spend, and offers some of the amenities 
and technology of home stereo equip- 
ment. For instance, Sharp's model RG- 
3550 in -dash cassette /radio ($220) fea- 
tures its proprietary Automatic Program 
Search System (APSS) that permits the 
user, in one move, to skip to the next 
selection on a cassette or back to the start 
of the current song selection. The APSS 
feature is also included in Sharp's model 
RG -5252, a cassette /radio designed for 
use in foreign -made cars. This model sells 
for $170. (This feature first appeared in 
the Sharp home cassette deck line, then in 
its subsidiary Optonica home audio 
line.) 

Electronic scanning, an esoteric feature 
in home hi -fi equipment, is beginning to 
show up in deluxe high -powered car 
tape /radios. It is featured in J.I.L.'s mod- 
el 634E, Kraco's models LED -508 and 
LED -509, Panasonic's model CQ -8520, 
Blaupunkt's Berlin, Fujitsu Ten's EP- 
750, Marantz' model CAR -420, Mid- 
land's model 67 -440, Royal Sound's 
model RS -3110 and Sanyo's model FT- 
1670, among others. 

Popular in home hi -fi, digital station 
readouts (often combined with time read- 
outs) are also becoming popular in the car 
stereo world. At least 10 manufacturers 
now provide this feature, which is no 
longer considered a gimmick. Check Al- 
tus, Afco, Audiovox, J.1.L., Kraco, Ma- 
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rantz, Midland, Panasonic, Roadstar, 
Sanyo and Sparkomatic. 

Dolby noise- reduction circuitry, now 
incorporated in virtually all home cassette 
decks, is also being used in many high - 
powered combination players as well as 

some lower- powered sets. Companies fea- 

turing Dolby are Audiovox, Clarion, 
Concord, Jensen, Panasonic, Motorola, 
Roadstar and Sanyo. 

Another home audio feature that is 

appearing in car stereo units is automatic - 
reversing capability. Some high -powered 
sets offer this feature, and it is also avail- 
able in lower- powered units. Auto -re- 
verse (as it is also called) is among the 

attributes of the cassette that is leading 
up to the eventual demise of the cartridge 

Illlaaaaaaaaaaallll 

FOSGATE model PR2100 

tape format in cars. At least 20 manufac- 
turers use it; namely, Afco, Altus, Audio - 
vox, Blaupunkt, Car Tapes, Clarion, 
Craig, Fultron, Fujitsu Ten, J.I.L., Ma- 
rantz, Metro, Midland, Motorola, Mitsu- 
bishi, Muntz, Roadstar, Panasonic. Royal 
Sound, Sankyo, Sanyo, Sparkomatic and 

Tenna. 
One cassette player /radio combination 

that sort of summarizes the current state - 

of- the -art and also hints at its future, is 

the Fultron in -dash model 16 -6800. This 
unit has touch -sensitive electronic con- 
trols for volume, tone, balance and tun- 
ing; digital station readouts; LED power 
readout; 14- station /preselect capability; 
and automatic reverse. Its power output is 

12 watts -per- channel RMS, and its price 
is $500. 

Another model hinting of the future 
and what may one day be a major feature 
in car stereo systems is the Roadstar 
model 2141. This is an in -dash cassette 
player /radio featuring dual -band VHF 
TV audio reception. It sells for $270. 
(Last year U.S. Pioneer introduced a 

home audio component tuner featuring 
TV sound.) 

Roadstar also has five other in -dash 
models that may also be trendsetters in 
one or more ways. They are the model 
3800 and model 381011 cassette deck/ 
tuners designed for use with separate 
power amplifiers, and the models 3200, 
321011, and 23000, that are self -con- 
tained cassette player /radio combina- 
tions, priced in a range from $300 to 
$540. All five units feature LED tuning 
displays instead of moving pointers. 

When you examine spec sheets and 

brochures, you'll note other features 
common to home stereo cropping up in 
regular and deluxe all -in -one tape prayer/ 
radio combos, as well as straight players. 
For instance: loudness controls, FET and 
MOSFET front ends, phase -locked -loop 
tuning, quartz -lock tuning, electronic 
switching, automatic tape -end alarm, 
dual capstan drive, biamplified power 
stages, and solid -state varactor tuning and 
preset tuning. 

As noted earlier, the latest advance in 
the cassette field is fine metal -particle 
tape that was introduced in the home 
audio market last summer. At press time, 
Sanyo announced four cassette /radio 
combinations with metal -tape playback 
capability: the models FT646, FT-2400, 
FT1498, and FT1490 -2, priced from 
$220 to $390. These new sets also have 
equalization switches to accommodate 
normal, chrome and ferrichrome tapes. 

Motorola also offers equalization 
switches for ferrite and chrome tapes in 
its auto -reversing models TC894AX at 

$350 and the model TC890AX at $300. 
Seldom mentioned is the recording ca- 

pability of car stereo units. The simple 
reason is that few manufacturers offer it. 
But that situation will begin to change as 

technology advances and suppliers are 
forced to seek new ways to attract cus- 
tomers. Recording "on the go" is not a 

new idea; a few manufacturers tried 

MITSUBISHI CAR AUDIO model CJ -20 

incorporating this capability a decade 

ago, but got nowhere. One reason was 

that the technology was still somewhat 
primitive. Another was that recording 
capability was monophonic only. Now, 
Blaupunkt has come on the scene with its 
model CR -4095, an AM /FM stereo ra- 
dio /cassette recorder for both regular as 

well as small car installation. It offers the 

user a chance to record his own cassette 

tapes in stereo from the tuner section 
while the car is on the go. Furthermore, it 
offers monophonic voice recording via 

microphone (supplied). 
Suppose you want CB capabilities in 

your car in addition to tape /radio facili- 
ties, do you settle for separate installa- 
tions for a crowded dashboard? Not nec- 

essarily. Several manufacturers are now 

providing CB along with tape /radio facil- 
ities in one -unit combinations for in -dash 

or under -dash mounting. Among brands 
in which you'll find these are: Fultron 
(16 -8600, cartridge); J.I.L. (860CB, car- 
tridge, 615CB, cassette); Kraco (KCB - 
4090, cartridge, KCB -4095, cassette); 
Motorola (CT950AX, cartridge, 

CC975AX, cassette); Panasonic (CQB- 
5919, cassette, CQB -5959. cartridge); 
Roberts (RCB -4150, cartridge); Sankyo 
(SCS -555, cassette). 

Speakers 
When booster amplifiers first appeared 

in car stereo systems several years ago, 
they were accompanied by a surge of new 
speakers- heavy -duty models, with 
greater power- handling capability. Since 
then, manufacturers have steadily been 

5 - 0}'°' 
PIONEER model KPX -600 

putting out speakers with better repro- 
duction capabilities, plus higher power - 
handling capacity, to accommodate the 
higher fidelity, higher power electronics 
coming on the car stereo scene. Today 
there are four basic categories of speak- 
ers: 

1. The traditional type of driver meant 
for traditional low- powered tape players 
and player /radios. 

2. The heavy -duty, high -quality driver 
designed for cutout installation with com- 
ponent -type electronics /players, or high - 
powered tape players and radio /players. 

3. Semi -enclosed two- or three -way 
speaker systems for loud -level reproduc- 
tion in cutout installations. 

4. The self -contained two -way (even 
three -way) minispeaker system, meant 
for high -powered, high -fidelity car stereo 
outfits. 

The latest example in the second cate- 
gory is Advent's model EQ-I, priced at 
$180 the pair. This speaker consists of a 

dual -cone, 6- by 9 -inch driver with an 

equalized power amplifier built onto the 
back of the speaker frame. The model 
EQ -1 has been designed and frequency- 

SANYO model EOZ -6200 

equalized specifically for rear -deck 
mounting, and comes with a remote pow- 
er on /off switch. 

A recent example of the semi -enclosed 
speaker described in the third category is 

the EPI model LS70, priced at $150 the 
pair. This unit consists of a 6 -inch woofer 
mounted adjacent to a 1 -inch tweeter in 

an open- backed housing meant for rear - 
deck installation in a standard 6- by 9- 

inch cutout. The model LS -70 can also be 

mounted on some door panels. 
Typical of the two -way minispeaker 
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SANYO model EQZB400 

system is Afco Electronics' models ÁF- 
1500 and AF -2000. The former uses a 

31/4 -inch woofer and a 2 -inch tweeter. 
The latter uses a 4 -inch long -throw woof- 
er and a 2 -inch super tweeter. Both use 
aluminum housings and perforated metal 
grilles, and can handle 40 watts and 50 
watts maximum, respectively. 

TABLE 1 -CAR STEREO EQUIPMENT- continued 

Muntz Hi Z, Inc. 
871 Folsom St. 
San Francisco, CA 94107 

Panasonic Co. Car 
Audio Div. 

1 Panasonic Way 
Secaucus, NJ 07094 

Pioneer Electronics 
:925 E. Dominguez St. 
Long Beach, CA 90810 

Roadster Corp. of America 
5312 Production Dr. 
Huntington Beach, CA 92649 

Roberts Electronics 
3095 NW 77th Ave. 
Miami, FL 33122 

Royal Sound Co., Inc. 
248 Buffalo Ave. 
Freeport, NY 11520 

Sankyo Seiki, Inc. 
149 Fifth Ave. 
New York, NY 10010 

Sanyo Electronic 
1200 W. Artesia Blvd. 
Compton, CA 90220 

Setton International 
60 Remington Blvd. 
Ronkonkoma, NY 11779 

CA-9500 
CC-8700 
CC-7600 
CC-7400 
CC-8520 
CCB-5919 
COB-5959 

K P X-9000 
K F X-600 
KF-88G, (P-66G 
Bcdysonic System 

2141 
3800, 38'0U, 3200, 
3210U,23000 
MDFi ser es 

RCB-4153 

RS-2550 
RS-3110 

SCS-555 

Auto -reverse mode 

$85 FM stereo tuner 
$700 Semicomponent unit (deluxe) 
$400 Semicomponent unit 
$300 Semicomponent unit (less Dolby) 

Stereo tape /radio /electronic scan 
Cassette /CB 
Cartridge /CB 
Digital readout, all -in -one sys*.em, 

Dolby, auto -reverse mode 

$350 Cassette player /tuner /preamp 
$170 Tuner /cassette player /preamp 

Cassette decks 
$70 -80 Sound enhancer 

All -in -one system 

$270 Cassette player /radio 
Cassette deck /tuner 

$300 -540 Cassette player /radios 
Tuners 
Digital readout, Dolby, 

auto - reverse mode 

CB /cartridge tape /radio 

Cassette /tuner /preamp 
Tape /radio /electronic scan 
Auto -reverse mode, minispeakers 

CB /cassette /radio 
Auto -reverse mode 

EOZ -6200 Graphic equalizer 
PA6120 $250 Amplifier 
PA6060 $200 Amplifier 
FT -1670 Tape /radio /electronic scan 
F -646, FT2400, 
FT1498, FT1490 -2 $200 -390 Cassette /radio /metal -tape 

playback 
Auto- reverse, digital readout, 

Dolby, minispeakers, all -in -one 
system 

Sharp Electronics Corp. RG -3550 
10 Keystone Pl. PG -5252 
Paramus, NJ 07652 

Sound Concepts 
P.O. Box 135 
27 Newell Rd. 
Brookline, MA 02146 

Sparkomatic Corp. 
Milford, PA 1833' 

Tenna Corp. 
19201 Cranwood Pkwy 
Cleveland, OH 44128 

Ultralinear Loudspeakers 
3228 E. 50th St. 
Los Angeles, CA 90058 

1060 (Concert 
Machine) 

GE-500 
(4cousfatrac) 

R- 3025MPX 

Minispeakers 

$220 All -in- one /in -dash cassette/ adio 
$170 Cassette /radio /foreign cars 

$300 Ambience restoration system 

Booster equalizer 
Digital Readout, all -in -one system, 

auto -reverse mode, minispeakers 

Tuner 
Minispeakers, auto -reverse mode 

Minispeakers 

Other two -way minispeakers are manu- 
factured by ADS, Adcom (Braun, Can- 
ton), Comm, Fultron, Fujitsu Ten, Hi- 
tachi, Grundig, JVC, Kraco, Metro, Mit- 
subishi, Royal Sound, Sanyo, Tenna and 
Ultralinear. 

A few manufacturers are marketing 
three -way minispeaker systems for cars 
or vans; for example, Afco, Comm, Fujit- 
su Ten, Royal Sound, Setton and Sparko- 
matic. 

Confused specs 
One of the biggest problems facing the 

industry as it moves into the hi -fi field is 
in specifications. At the moment, all is 

confusion. One manufacturer's product 
brochure describes the output of a given 
model as. for example, "30 watts." That's 
a high figure to the prospective purchaser 
whose current car player /radio is a 5- 
watt -per- channel model. Thirty watts - 
per- channel is a lot of output, he thinks, 
but is that 30 watts a per- channel figure? 
No, it is actually 15 watts -per -channel, 
says the fine print at the bottom of the 
page. But is the output into eight ohms or 
into four ohms? This information is not 
given, nor is a distortion reference listed. 

Another brochure shows an amplifier 
emblazoned with "90 watts power." 
Reading the descriptive copy, you learn 
that the instrument offers "30 watts con- 
tinuous sine -wave power per channel (90 
watts, peak total music power)." This 
same brochure also describes a player 
with "3 watts- per-channel (I.P.P.) max." 
And another player is rated at "6 watts - 
per- channel (RMS)." A fourth unit 
shown in the brochure offers "6 watts of 
power." Finally, a booster is shown as 

having "40 watts (25 watts peak power 
per channel)." 

Another specification sheet shows a 

tape player /radio with "6 watts RMS per 
channel -36 watts music power" for "72 
watts per total power." 

What is happening, insiders admit, is 

that many car stereo manufacturers are 
playing "specmanship," a game whose 
goal is to come up with the largest (or 
smallest) figures for various specs, using 
whatever measurement standard will give 
the most advantageous reading. 

Fortunately for all concerned -espe- 
cially the consumer- something is being 
done to correct the situation. A few 
conscientious industry voices are calling 
for an end to such practices -which have 
already given the industry a black eye. 
The essential message is that the industry 
should have strict guidelines on the order 
of those promulgated by the Federal 
Trade Commission in 1974 for the home 
audio component industry. Until such 
regulations come along, the consumer 
must evaluate car stereo equipment large- 
ly on a "trust -your- own -ears" basis, plus 
the hope that what he hears in the 
store will translate into the equivalent in 
his car. 

continued on page 93 
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O KUlkoD 

ALL ABOUT TIM 
DISTORTION 

Audible differences apparent in the performance of two otherwise identical 
amplifiers has been traced to a previously undetected type of IM distortion. 

Here are details of two suggested methods of measurement. 

MANY AUDIO EXPERTS ARE NOW CON - 

vinced that audible differences between 
similarly rated amplifiers having identical 
power outputs and even identical static 
distortion ratings (harmonic, intermodu- 
lation, etc.) are due in part to a form of 
distortion known as Transient Intermo- 
dulation Distortion (TIM). This type of 
distortion occurs in an amplifier having a 

large amount of negative feedback in its 
main feedback loop and a certain amount 
of time or phase delay between the input 
and output signals. In effect, if a very fast 
transient musical signal or pulse is fed to 
such amplifiers, the feedback needed to 
reduce the amplitude of that signal at the 
input (and later) stages arrives too late, 
and overload or momentary clipping oc- 
curs. At the instant of such clipping, 
other program -signal elements are also 
distorted or even obliterated. 

Transient intermodulation distortion 
cannot be measured using the steady - 
state sinewave input signals normally 
used for making THD and IM measure- 
ments because with such signals, the 
composite output signal will simply con- 
tain some moderate amount of phase shift 
rather than a momentary overload or 
overshoot. Many methods have been sug- 

gested for measuring and quantifying 
TIM, but, to date, none has been univer- 
sally accepted by all segments of the 
audio high -fidelity industry. 

This article takes a look at two such 
methods -one having been officially pro- 
posed to the IEC (International Electro- 
technical Commission) as of September, 
1978; the other having been more recent- 

LEN FELDMAN 
CONTRIBUTING HI -FI EDITOR 

ly proposed by Sansui Corporation. 

IEC measurement proposal 
In attempting to measure the distortion 

caused by rapidly changing signals, any 
proposed test signal must simulate the 
time properties of a transient signal. A 
squarewave is ideal for this purpose, since 
it exhibits fast transient signals at twice 

15kHz 

FIG. 1 -IEC TEST SI: AL consists of a 15 kHz 
squarewave with a superimposed 3.15 kHz 
sinewave. 

SQUARE -WAVE 
GENERATOR 

(3.15kHz) 

SINE WAVE 
GENERATOR 

(15.0k Hz 

FILTER 
(LOW PASS) 

50k Hz OR 
100k Hz 

the fundamental frequency of the square - 
wave. In order to limit the risetime of the 
squarewave to a reasonable value, the 
signal must be passed through a low -pass 

filter corresponding to the signal- source 
bandwidth. The IEC proposal suggests 

that the low -pass filter have a 50 -kHz 
cut -off frequency for average hi -fi equip- 
ment and, perhaps, a 100 -kHz cut -off 
frequency for high -quality amplifiers. 

If the squarewave test signal drives the 
amplifier under test into nonlinearity 
during its steep rise or fall, distortion of 
other simultaneously amplified signals 
will result. Therefore, a sinewave of 
smaller amplitude than the squarewave is 

added to the squarewave signal. The cur- 
rent IEC proposal suggests that the fun- 
damental frequency of the squarewave 
should be 3.15 kHz and that the superim- 
posed sinewave should be 15 -kHz. The 
peak -to -peak amplitude ratio of the two 
signal components should be 4:1, respec- 
tively. Thus, the test signal would appear 
as is shown in Fig. 1. 

A block diagram of the proposed test 
setup is shown in Fig. 2. To measure the 

AMPLIFIER 
SPECTRUM- 
ANALYZER 

UNDER TEST OR SELECTIVE 
VOLTMETER 

FIG. 2 -TIM DISTORTION measurement setup using a narrowband spectrum analyzer. 

C z 
m 
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m 
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intermodulation products, a selective 
voltmeter or a narrowband spectrum ana- 
lyzer must be used. Studies have shown 
that TIM can be detected even when its 
percentages are as low as 0.2 %. There- 
fore, the spectrum analyzer used to dis- 
play intermodulation must have a dynam- 
ic range of at least 80 dB; and, in order to 
be able to separate the various intermodu- 
lation components that arise, the analyzer 
should have a selectivity of 750 Hz or 
better. Frequency -selective voltmeters 
could also be used. 

If the fundamental squarewave fre- 
quency is designated as fq (in this case, 
3.15 kHz), and the sinewave signal is 
designated as f, (15 kHz in the IEC 
proposal), then various additional fre- 
quencies will be present in the test signal 
as indicated in the left -hand column of 
Table 1. The intermodulation compo- 
nents that occur in an amplifier having 
TIM (and which must be taken into 
account in calculating the percentage of 
TIM present) are shown as various differ- 
ences between f, and multiples of fq in the 
second column of Table 1; and the associ- 
ated voltage amplitudes of these intermo- 
dulation components are designated as µ,, 
µ2, etc., through A9. The actual frequen- 
cies of both the test signal and the inter - 
modulation resulting from TIM are 
shown in the right -hand column. 

To calculate the dynamic or transient 
intermodulation distortion in an amplifi- 
er, it is necessary to measure the ampli- 
tude of each of the voltage components, 
A, through µ9, and apply the following 
formula: 

dTIM = 100 X 

where A, is the amplitude of the sinewave 
component at a frequency of 15 kHz, and 
An is the amplitude of the intermodulation 
components at frequencies fn nfq, in 
which n is a positive integer from 1 

through 9. Figure 3 shows the compo- 
nents that are observed if the test signal 
itself is analyzed by a spectrum analyzer. 
While an ideal squarewave normally does 
not contain even -order harmonics, actual 
squarewave generators generally do pro- 
duce a small amount of such even -order 
components; hence the small amounts of 
2fq and 4fq shown in Fig. 3. 

The text of the IEC proposal shows the 

V µ12+µ22+ A92 
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FIG. 3- SPECTRUM ANALYSIS of the IEC test 
signal. 

Input Signal 

TABLE 1 

Intermodulation 
Frequency 

Component 
Voltage 

Frequency, 
kHz 

Is 

fq 

4-5fq 
f.-4f, 

f.-6f, 
f.-3f, 

As 
µ4 

µs 

µ3 

0.75 
2.40 
3.15 
3.90 
5.55 

2fq 6.30 
f.-7fq µ2 7.05 
f.-2f, 142 8.70 

3fq 9.45 
f.-8f, Me 10.20 
f.-fq µ, 11.85 

41, 12.60 
f.-9f, µs 13.35 

f. 15.00 
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FIG. 4- AMPLIFIER adds distortion to test sig- 
nal which shows up as additional components 
in the frequency spectrum. 

frequency spectrum of the output signal 
of a type µA741 operational amplifier 
under the following conditions: nonin- 
verting circuit, 20 -dB gain, 5K -ohm load 
resistance and an output of 5 volts peak - 
to -peak, with a supply voltage of ± 15. 

Figure 4 is a diagram of the spectrum 
display. The nine new intermodulation 
amplitudes would have to be entered into 
the distortion formula shown above to 
arrive at a percentage value for TIM -or 
DIM (Dynamic /nterModulation) distor- 
tion as it is called in the proposal. 

The DIM distortion can be presented 
as a function of amplifier power or volt- 

3ok Hz - I. 30kHz 
1 256 

FIG. 5 -TEST SIGNAL proposed by Sansui con- 
sists of a 30 kHz sawtooth waveform with a 
phase reversal every 30 kHz - 256. 

SAW -TOOTH 
SIGNAL 

GENERATOR 

SW 

age output. To permit comparison on the 
basis of equal peak -to -peak results of 
measurements made with different test 
signals upon different amplifier products, 
the output voltage is expressed in terms 
of a reference output voltage. This could 
be the RMS value of a sinusoidal signal 
having the same peak -to -peak value as the 
test signal appearing at the output termi- 
nals of the amplifier under test. 

In addition to requiring a fairly expen- 
sive spectrum analyzer, this measurement 
method requires a good deal of calcula- 
tion by the tester, and it cannot be done 
quickly, although the results, according 
to proponents of the scheme, seem to give 
very good correlation between listener - 
perceived TIM and measured results. 

Sansui proposal 
Sansui Corporation has developed a 

proposal that seems much simpler: The 
proposed signal for TIM measurements is 

derived from inverting the phase of a 30- 
kHz sawtooth waveform with a 30 
kHz ±256 period, as shown in Fig. 5. The 
signal therefore consists of two alternat- 
ing series of signals, one series of instan- 
taneously rising waveforms, the other of 
instantaneously falling signals. The mea- 
surement setup is shown in the block 
diagram of Fig. 6. 

The switch shown in Fig. 6 reverses the 
polarity of the sawtooth signal at a 

frequency rate that is within the audible 
range. Since the sawtooth signal is modu- 
lated by polarity- reversing, it contains 
frequencies that are lower than the funda- 
mental frequency as well as its own 
fundamental frequency. The high -pass 
filter eliminates these lower frequencies. 
The filtered signal is then fed to the 

OSCILLOSCOPE 

HIGH -PASS FILTER 
(5 PO LESI 

ft =2kHz 

LOW -PASS FILTER 
(5 POLES) 
fc =1k Hz 

TEST AMP 

FIG. 6-TIM MEASUREMENT setup proposed by Sansui using the test signal shown in Fig. 5. 
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amplifier, and the amplifier's output sig- 
nal is fed through a low -pass filter to 
eliminate the frequency components of 
the sawtooth signal itself. The output of 
the low -pass filter is then displayed on an 
oscilloscope for measurement. 

The test signal consists of a series of 
sawtooth waveforms that are reversed in 
polarity at intervals falling within the 
audio range. If the amplifier under test is 
prone to TIM, then at the output of the 
low -pass filter a signal appears whose 
shape is rectangular. Each time the input 
signal reverses polarity, a rectangular out- 
put waveform appears that is due to the 
shift in average voltage or DC level. This 
output signal represents the amount of 
TIM generated in the amplifier under 
test. 

Sansui Corporation has devised some 
experimental test equipment, which we 
were fortunate enough to be able to 
borrow to prepare this article. The equip- 
ment contains a sawtooth signal generator 
with a 30 -kHz fundamental frequency, 
whose polarity reversal is 30 kHz - 256. 
Rise- and falltimes of the sawtooth wave- 
form are both 30 ns. The test apparatus 

o 
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100S2 10052 40mH 10012 
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LOW -PASS FILTER 

1.1pF 0.59pF 1.1pF 
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FIG. 7 -TIM DISTORTION ANALYZER from 
Sansui includes low -pass and high -pass filters 
with the above response characteristics. 

also includes low- and high -pass filters, 
whose component values and response 
characteristics are shown in Fig. 7. 

To make the TIM measurement using 
this equipment, only an oscilloscope is 
required in addition to the amplifier 
being tested. Figure 8 shows how each 
unit is connected. The output level of the 
amplifier is adjusted by varying the oscil- 
lator level control. The output power is 

determined by using a voltage -calibrated 
scope and adjusting the peak -to-peak am- 
plitude of the sawtooth waveform so that 
it equals the peak -to-peak amplitude of a 
sinewave whose RMS value can be calcu- 
lated from the output power at which the 
measurement is to be made. During this 
phase of the test, the low -pass filter is 

switched out of the circuit, and the 
output waveform that appears is shown in 
the scope photo of Fig. 9. The peak-to- 
peak value (in volts) is recorded. Next, 
the low -pass filter is switched in, and the 
scope's vertical gain is increased until the 
waveform shown in Fig. 10 appears (this 
indicates evidence of TIM); TIM is cal- 
culated as 

FIG. 9- OUTPUT WAVEFORM from amplifier 
being tested with the low -pass filter bypassed. 

FIG. 10- OUTPUT WAVEFORM from amplifier 
with low -pass filter connected. TIM distortion is 
proportional to squarewave amplitude. 

SANSUI TIM DISTORTION ANAIYIIR 

spi 

AMPLIFIER 
TO BE 

MEASURED 

8S? LOAD 

FIG. 8- MEASUREMENT SETUP using Sansui's TIM Distortion Analyzer. 

ti 

VOLTMETER OSCILLOSCOPE 

TIM - 
amplitude (P -P) of 

sawtooth 
X 100 ( %) 

amplitude (P -P) of 
squarewave 

If the TIM value is too small to be 
measured accurately by a calibrated oscil- 
loscope, you can use a voltmeter. In this 
case, however, you must convert the volt- 
meter reading to peak -to-peak values rel- 
ative to the output sawtooth waveform. 
For "unity" indications on the voltmeter, 
the sinewave peak -to -peak value would be 
2.8, the sawtooth waveform's peak-to- 
peak value would be between 3.2 and 3.8, 
while the peak -to -peak value of the TIM 
squarewave would be 1.8. 

Unfortunately, the actual percentages 
that will be calculated for TIM using the 
proposed Sansui method will not agree 
with those determined using the proposed 
IEC method. The measured TIM per- 
centages using either method will vary 
with the high -frequency component of 
the signal (a 30 -kHz sawtooth waveform 
for the Sansui method, and a I5 -kHz 
sinewave for the IEC method), as well as 
with any variation in the low -frequency 
portion of the test signal (3.15 kHz for 
the IEC method, 30 kHz -256 for the 
Sansui method). Nevertheless, each 
method, will provide correct relative 
TIM indications. 
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FIG. 11 -TIM DISTORTION rating obtained us- 
ing the Sansui test method for four different 
amplifiers. 

For example, using the Sansui method, 
four typical amplifiers were measured. 
All the amplifiers had approximately the 
same rated continuous power output (be- 
tween 50 and 100 watts -per- channel) and 
approximately the same rated total har- 
monic distortion. Amplifier A was a rela- 
tively old unit that had a great deal of 
overall negative feedback and no provi- 
sion made for a high slew rate. Amplifier 
B used faster transistors and somewhat 
less total negative feedback. Amplifiers C 
and D both had so-called DC configura- 
tion, in which amplifier D had the highest 
observed slew rate, and all the time 
constants (capacitors) were eliminated 
from the signal path as well as from the 
feedback network. The vastly differing 
results (see Fig. 11) correspond closely 
with theory and with the audible perfor- 
mance of each amplifier. R -E 
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Videodisc -Lookt 
LARRY STECKLER EDITOR 

IN OUR APRIL ISSUE WE PRESENTED AN INTRODUCTORY ARTICLE 
about the two basic kinds of videodiscs. This month we're going 
to take a closer look at the Philips system as sold by Magnavox 
under the name Magnavision. Let's start by taking a look at 
playing time. Then we'll go on to take a close look at the laser. 
As a bonus, we are including the complete schematic of the 
unit. 

The illustrations on this page and the facing right -hand page 
show the two types of Philips videodiscs that will be available - 
Standard Play and Extended Play. Standard play 
provides 30 minutes of video and stereo sound 
on a single side of the disc. Extended play 

that playing time twice as 
Of 

TV 

long -one hour per side. 
If you placed a standard -play 

and an extended -play disc 
side -by -side, there would be 
no visible differences as the 
outward appearance of 
the two discs is similar. 
The real difference 
can be seen by com- 
paring the illustra- 
tions on these two 
pages. The differ- 
ence lies in the phys- 
ical arrangement of 
each successive vid- 
eo field on the disc. 

Each time a stan- 
dard - play disc 
makes one complete 
revolution, one com- 
plete TV frame is 
played. This frame con- 
sists of the customary two 
interlacing fields. So each 
time the disc completes one 
revolution, the TV screen has 
been scanned twice. The two fields 
are separated by the vertical sync and 
blanking sections. Note that the vertical 
field track length varies in physical length, FIG. 1 

depending on whether you are close to the center of 
the disc or the outer edge. This arrangement holds true during 
the entire time the disc plays. Remember, the disc rotates at a 
consistent 1800 rpm -this is 30 Hz, the TV frame rate -and 
tracks from the center of the disc to the outside (a reverse spiral 
as compared with a conventional audio record). It is this feature 
of the standard -play disc that makes Still Motion, Slow Motion 
and Random Access modes of operation possible. 

Extended -play video discs do not have the constant arrange- 
ment of the vertical fields (see the illustration on the right -hand 
page). Instead the track length of the vertical field is held 

SCREEN 

constant throughout the diameter of the disc. This allows the 
information on the disc to be crammed in more tightly, provid- 
ing the double -length playing time. To do this, we do lose the 
special operating modes because of the varying position of the 
vertical fields on the disc. Also, to keep a constant velocity as the 
video information on the disc is scanned, motor speed must be 
varied as the disc is played. 

In addition to the picture -information tracks, there are special 
tracks labeled Lead -In and Lead -Out. These are located at the 

inner and outer diameters of the disc. They are special- 
ly coded so that the focused laser beam will 

not move beyond them. When the lead - 
out tracks are reached, the light beam 

automatically moves back to the 
lead -in tracks and repeats the 

program. 
The vertical blanking time 

of the TV raster is longer 
than the vertical sync 

time. In fact, several 
horizontal lines at the 
top of each field occur 

before the down- 
ward scan reaches 
the top of the screen. 
Some of these un- 
seen horizontal lines 
at the top of each 
field are reserved for 
special purposes. 

In the first field, 
for example, line 17 
contains a code that 

represents the picture 
number or elapsed time. 

depending upon the type of 
disc. Line 18 duplicates line 

17 so if line 17 is damaged or 
distorted, line 18 provides the 

information that might otherwise 
STANDARD PLAY DISC have been lost. 

CONSTANT. MOTOR SPEED 
VARIABLE VERTICAL FIELD TRACK LENGTH Lines 280 and 281 are above the top of 

the screen during the second field. When they 
are used, line 280 contains a digital code that repre- 

sents the chapter number. Line 281 simply duplicates line 
280. 

Special variations in these codes (lines 17, 18, 280, 281) 
provide the automatic stop and returr to normal play features, 
when they are used. 

Other unseen horizontal lines during vertical blanking con- 
tain a Vertical Interval Test Signal (VITS) on line 20; an Inter- 
national Test Signal (ITS) on line 283; and a Vertical Interval 
Reference Signal (VIRS) on lines 19 and 282. VITS, ITS and 
VIRS are not used by the disc player. The VITS and ITS signals 

vgIICAL 

NioNG 

VERTICAL 
SLANTING 

TOP 
OF TV 

SCREEN 
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the clrcultr,y 
are used by the videodisc manufacturers to test for noise and 

intermodulation distortion. 
One side of a videodisc can store up to 54,000 separate frames 

or pictures [30 -Hz frame rate times 1800 seconds (30 min- 
utes)]. When the program material is less than 30 minutes in 

length, fewer frames are used since fewer are needed. 

The most common reason for using fewer frames is the use of 
movie film as the program source instead of video tape. Movie 
cameras run at a frame rate of only 24 Hz. To overcome this 
problem, the movie film is converted to TV fields. The 
film flames are alternately scanned for three 
video fields and two video fields. So five 
video frames are used while scanning 
four film frames. Picture numbers 
are added only to the first video 
field per film frame. Since 
only four picture numbers 
are used for each five video 
frames, the picture num- 
bers will only reach 
about 43,200. 

Next, the laser 
The laser used in 

the Magna vision 
videodisc player is a 

gas -filled vacuum 
tube that has both an 

anode and a cathode. 
It is a Tong glass tube 
that has a mirror on 
the inside at each end. 
The laser operates in a 

manner similar to that 
of a thyratron. A specific 
firing voltage must be ap- 
plied between the anode and 

that the laser is turned off whenever the lid is raistd. Double 
protection is provided by mechanically blocking the light path as 

the lid is opened. 
The DC power supply for the laser is shown in Fig. 4. It is 

driven by a secondary winding of transformer Tl. Diodes D7 
and D8 act as a voltage doubler. During positive half -cycles, D8 
conducts and charges C9, C10 and CI I to about 900 VDC. 
During negative half -cycles, D7 conducts charging C6, C7, and 

C8. The polarities are additive so that the voltage across the six 
capacitors is 1800 VDC. 

The resistors in parallel with the capacitors 
are all 1 megohm. They equalize the volt- 

age across each capacitor and dis- 

VERTICAL 

BOTTOM 
BLANKING 

OF TV 
SCREEN 

cathode to make the gas ionize 
and cause current flow. Once 
the tube has fired (in laser lan- 
guage "ignited ") less voltage is re- 
quited to maintain the current flow 
(sounds just like a neon lamp, doesn't it) 

A mixture of helium -neon gases is used in this laser. 
When it ionizes, it emits a red light. The light reflects back 
and forth between the mirrored ends inside the glass tube, 
continually gaining power. One of the mirrored ends is only 
partially reflective. When the light beam gets strong enough, it 
penetrates that mirror and exits the tube as a laser beam. 

The optical power of the laser is 1.2 mW. This strength is not 
dangerous if the beam should happen to touch your skin. It 
would not even damage a piece of tissue paper. However; THE 
BEAM MUST NOT BE ALLOWED TO TRAVEL DIRECT- 
LY INTO THE EYE. To prevent this, the player is designed so 

EXTENDED PLAY DISC 

CONSTANT VERTICAL FIELD TRACK LENGTH 
VARIABLE MOTOR SPEED It 

FIG. 2 safely 

charge the capacitors when the 
power is turned off. Capacitor 

C21 acts as a surge suppres- 
sor. Capacitor C3 and R17 

form a high -pass filter to 
eliminate high- frequency 

noise that might other- 
wise get into the sup- 

ply- 
The laser and la- 

ser igniter are shown 
in Fig. 5. The igniter 
is completely encap- 
sulated and looks 
very much like the 
high -voltage tripler 
in a color TV. The 
series circuit has the 

1800 -VDC source 
supplying current 

through the regulator, 
laser and laser igniter to 

ground. You'll note that 
neither side of the 1800 - 

VDC supply is connected to 
ground. The cathode lead from 

the laser passes through the laser 
igniter, yet no connections are made to 

. This is done to keep both laser leads 
encapsulated in the laser igniter. 

The 1800 -VDC will not turn the laser on. A multiv- 
ibrator circuit is used to drive step -up transformer T1 inside 

the igniter. Transformer Tl's output is about IO kV. When this 
high voltage is fed across the laser, the laser ignites and CI 
dumps its energy through the laser and RI to provide the initial 
turn -on current. 

As soon as 5 -mA is flowing through the laser, the regulator 
turns the multivibrator off and the 10 kV disappears Now the 
laser requires only about 1200 -VDC to maintain 5 -mA conduc- 
tion, and the 1800 -VDC source can now keep the laser operat- 
ing. The extra 600 volts is dropped across the regulator. In 
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TI D8 

1C21 

C3I 
+L 
LTJ CII 

R17 + 
CID 

C9 

D7 
1,1 

1800 VDC 

+ C8 

1- C7 

C6 

FIG. 4 -LASER POWER SUPPLY CIRCUIT delivers 1800VDC to the laser 
for igniting the helium -neon device. 

actual operation the 600 volts varies from below 100V to more 
than 800V depending upon line voltage, laser current, etc. Once 
the laser is conducting, Ti's secondary, inside the igniter, has 

too much resistance to permit enough DC current flow. Diode 
D2 now shunts this winding and the 5 -mA current flows 
through D2 instead of Dl and T1. 

The actual laser- regulator supply circuit is shown in Fig. 6. It 
consists of a constant- current source, Q1, plus Darlington pairs 
Q8 and Q9, Q6 and Q7, and Q13 and Q14. These Darlington 
pairs are used because of their high gain and the resulting sensi- 

tive regulation they provide. Four transistors (Q9, Q7, QI4 and 
Q1) are arranged in series to distribute the voltage. A single 
transistor could not withstand the 600 volts or more that is 

dropped across the regulator. 
The +12V switched source generates a regulated fixed volt- 

age at the junction of RI and R25. Zener diode Z1 drops 6.8V 
and D5 and D6 add about 1.2V so that the fixed voltage refer- 
ence is about 8V at the base of Ql. With fixed bias, Ql acts as a 

constant -current source. Resistor R2 is adjusted to deliver a 

REGULATOR 
CIRCUITRY 

ON /OFF 
CONTROL 

1800V DC 

h 
MV 

El1200V RI n"J- 
K 

68K DI 

A IOKV - 
LASER D2 

1 }/ 
CI -I LASER 

IGNITER 

FIG. 5- SIMPLIFIED DIAGRAM OF THE laser and igniter. The igniter is a 

completely sealed unit. 

fixed current of 5 mA. Since the laser is in series, laser current is 

also set to 5 mA. Resistor R3 is a IK sensing resistor so when the 

current is 5 mA, the voltage at TP5 is 5V. 
When the laser is on, the 5V appears at TP5. This voltage is 

coupled through D4 to the Video /Servo board and tells the 
circuit that the laser is on. Now when the laser ignites, this 5V 

also goes to the miltivibrator and turns it off. The multivibrator 
is powered from the 12 -V switched source so the circuit can 

never operate if the player lid is open. Capacitor C2 charges to 
the emitter voltage of Q1. When the 12V switched is not there 
(if the lid is open) the voltage on C2 reverse -biases Ql and 

TP4 

+12V SW 

6.8V RI 

° D6 D5 ZI R25 

REG 
09 

REG 
07 

REG 
014 r erameautiA 

8 eti 06 :rte 
IVER DRIVER 

1800 VDC 

DRIVER 

CONSTANT 
CURRENT 
SOURCE 

01 

R2 

LASER 
CURRENT 
ADJUST 

TP5 

LASER "ON" 
ID TO 

4 v/S BOARD 

R3 

1C2 

IK 

+12V SW 

MV 

iSLIDE ASSEMBLY 

LASER 

IGNITER 

FIG. 6 -LASER SUPPLY REGULATOR CIRCUIT using Darlington pairs of 

transistors to handle the high operating voltage. 

instantly shuts down the laser. 
NOTE: THE LASER MUST NEVER BE SHORTED OR 

BRIDGED IN ANY MANNER, NOT EVEN WITH A HIGH - 
IMPEDANCE VOLTMETER. This protects the series transis- 
tors against cascade failure. 

The last element in the laser circuit is the laser multivibrator 
shown in Fig. 7. It drives the laser igniter. It is a free -running 
type and consists of Q3 and Q4. When the player lid is closed 

the switched I 2-V source appears and turns Q4 on through R13, 
and the multivibrator starts operating. The result is a 250 -Hz 
squarewave that drives the base of Q5, a high- current amplifier 
used to drive the laser igniter. The driving waveform can be 

monitored at TP6, BUT IS ONLY PRESENT FOR A BRIEF 
INSTANT DURING TURN -ON OF THE PLAYER. As soon 

as the laser fires, 5V appears at TP5 and turns on Q2. This 
shorts Q4's base to ground through D1, disables Q4 and turns 
off the multivibrator. 

A Darlington is used for Q4 because we need high gain to 

drive Q5. Diode D2 in series with the base of Q3 increases the 

turn -on requirement for Q3, to balance it with the similar turn - 
on requirements of Q4. Diodes D3 and D20 protect against 

positive voltage spikes that might otherwise appear at TP6 and 

TP5 03 
MV 

5V 

+12V SW 

R13 

05 
AMP ¡1 

TO 
IGNITER 

DI 

02 
CUTOFF 
SWITCH 

TP6 

04 
MV 

FIG. 7 -LASER MULTIVIBRATOR that drives the laser igniter is a free - 

running type. 

damage components or upset circuit operation. 
That handles the operation of the laser and its associated 

components. Next time we will take a close look at the other 
circuits that are needed to make a videodisc player work. These 
include the video dropout detector, video FM signal processor, 
composite video signal processor, RF signal modulator, turnta- 
ble motor control, color separator, sample detector circuits and 
several others that are probably new to most of us. In addition 
several photographs will illustrate the interior layout showing 
where the various circuits are physically located and how you 
can get at them. R -E 
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1 

Radio-Electronics Audio Lab Tests 

a 

DONT BE DECEIVED BY THE PLAIN- LOOKING 
front panel of this low -cost tuner from H.H. 
Scott, Inc. (20 Commerce Way, Woburn, MA 
01801). Nor should the light weight discour- 
age you from putting it through its paces if you 
are in the market for a budget -priced AM /FM 
stereo tuner. This tuner proves to be a superb 
performer for its price or even if it were priced 
much higher. 

The front panel, shown in Fig. I, is domi- 
nated by a relatively narrow, long dial area 
containing a precisely calibrated linear FM 
frequency scale (with markings at every 200 
kHz), plus a less precisely calibrated AM 
frequency scale. To the left of these scales is 
the usual stereo indicator light. A window situ- 
ated above the frequency scales and to the left 
of center discloses the single meter provided 
with the tuner. The meter acts as a zero-center 
indicator when tuning to FM stations and as a 
signal- strength indicator when the model 530 - 
T is used in the AM mode. At the lower left of 
the panel is a POWER on /off lever, while farther 
to the right is located a massive tuning knob 
that is coupled to a reasonably effective fly- 
wheel. Next to this control are two more lever 
switches; one selects the stereo or mono mode. 
the other turns the interstation muting circuit- 
ry on or off. (It is really amazing that Scott has 
separated these two functions while manufac- 
turers of much more expensive tuners and 
receivers have seen fit to combine them so that 
defeating the mute circuitry becomes impossi- 
ble in the stereo mode!) Finally, a small two - 
position rotary switch on the bottom right of 
the panel selects AM or FM reception. Al- 
though there are not many controls here to 
entertain the knob -twirler, just read on. 

Scott Model 530 -T 
AM/FM Stereo tuner 

The rear panel contains one feature not 
usually found on tuners sold in the U.S. In 
addition to the terminals for connecting 300 - 
ohm, 75 -ohm FM and external AM antennas, 
a ball -joint pivotable built -in ferrite -bar AM 
antenna, a pair of audio output jacks, a single 
convenience AC receptacle and a line fuse - 
holder, there is also a three -position slide 
switch. The switch alters the de- emphasis of 
the tuner from 75 us to either 50 ps (which is 
standard for European FM broadcasting), or 
25 As (required when listening to Dolby FM 
broadcasts with the aid of a separate Dolby 
decoder). Interestingly enough, the tuner's 
power cord is supplied separately. A needless 
expense, you might think? Not really, since 
this innovation permits Scott to supply differ- 
ent cords for the set if it is sold in different 
countries. The power -cord receptacle contains 
three pins for accommodating three -wire 
(grounded) power cords in those countries now 
requiring such line cords. A view of the rear 
panel is shown in Fig. 2. 

LEONARD FELDMAN 
CONTRIBUTING HI -FI EDITOR 

RADIO -ELECTRONICS AUDIO LAB 

SOIJM) 11) RATES 
SCOTT 530 -T STEREO TUNER 

EXCELLENT 
Copyright a Gernsback Publications Inc.. 1979 

holes in the single master PC board (see Fig. 
3). Actually, we suspect that this master board 
was cleverly designed to accommodate a vari- 
ety of tuner circuits, of which the model 530-T 
is the least expensive and the least complex. 
We also suspect that Scott's model 570-T and 
model 590 -T tuners (selling for $50 and $100 
more, respectively) use the same basic PC 
board with many of those holes occupied by 

When you first view the inside of the chassis 
you could get the impression that several line 
workers were absent the day the tuner was put 
together since there are several "unfilled" 

MANUFACTURER'S PUBLISHED SPECIFICATIONS: 
FM TUNER SECTION: 
Usable Sensitivity: 10.8 dBf (1.9 Al V). 50 -dB Quieting: mono, 16.8 dBf (3.8 µV); stereo, 
36 dBf (35 4V). Selectivity: 60 dB. Capture Ratio: 1.5 dB. Distortion, 1 kHz: mono, 
0.15 %; stereo, 0.3 °r %,. Separation at 1 kHz: 45 dB. Frequency Response: 25 Hz to 15 
kHz, + 2.0 dB. S/N Ratio: mono. 72 dB; stereo. 67 dB. Spurious Rejection: 80 dB. IF 
Rejection: 85 dB. Image Rejection: 65 dB. Subcarrier Rejection: 58 dB. Output 
Voltage: 0.75 volt. 

AM TUNER SECTION: 
Sensitivity (Bar Antenna): 250 µV- per -M. Selectivity: 40 dB. Image Rejection: 40 dB 
S/N Ratio: 45 dB. Output Voltage: 0.3 volt. 

GENERAL SPECIFICATIONS: 
Power Requirements: 117 volts, 60 Hz. 20 watts. Dimensions: 17 W x 51/4 H x 113i. 
inches D. Net Weight: 11.5 lbs. Suggested Retail Price: $199.95 

circuit components. We consider this good 
economical engineering; it helps to keep the 
price down on all three models. 

Circuit highlights 
fhe FM front end of the model 530-T uses a 

full 4- section tuning capacitor for FM as well 
as a dual -gate MOSFET for the RF amplifier 
stage. Three dual -element ceramic filters are 
used in the IF section, and a phase -locked -loop 
IC circuit is used for stereo multiplex decod- 

www.americanradiohistory.com

www.americanradiohistory.com


ing. Figure 3 shows an internal view of the 
chassis. The power- supply components (in- 
cluding the small power transformer) are well 
separated from the tuner circuitry itself to 
minimize hum and noise. 

FM measurements 
Table I summarizes our lab measurements 

on the model 530 -Ts FM performance. Note 
that, except for mono usable sensitivity (which 
proved to be exactly 1.9 µV, or 10.8 dBf, as 

claimed), virtually every other performance 
specification exceeded the manufacturer's 
claims. Although Scott does not provide all the 
required specifications (for example, separa- 

tion is given for only one frequency, as is 

harmonic distortion), the company could have 

supplied the additional data for low and high 
frequencies, since in all instances these values 
were superb. Even harmonic distortion, in the 
stereo mode, at 6 kHz was a very low 0.15'7., 
and all other MID measurements (in both 
mono and stereo modes) were well under that 
maximum figure. 

¡.. 
rwtuutacr 0.0oI 

i 

TABLE 1 

RADIO -ELECTRONICS PRODUCT TEST REPORT 

Manufacturer Scott 

FM PERFORMANCE MEASUREMENTS 

SENSITIVITY. NOISE AND R -E 

FREEDOM FROM INTERFERENCE Measurement 
IHF sensitivity, mono: (NV) (dB() 1.9 (10.8) 

Sensitivity, stereo (MV) (dBf) 5.0 (19.2) 

50 -dB quieting signal, mono ()IV) (dBf) 2.4 (12.8) 

50 -dB quieting signal, stereo (pV) (dBf) 32.0 (35.3) 

Maximum S/N ratio, mono (dB) 74 

Maximum S/N ratio, stereo (dB) 69 

Capture ratio (dB) 1.4 

AM suppression (dB) 55 

Image rejection (dB) 68 

IF rejection (dB) 85 

Spurious rejection (dB) 88 

Alternate channel selectivity (dB) 62 

FIDELITY AND DISTORTION 
MEASUREMENTS 
Frequency response, 50 Hz to 15 kHz ( ± dB) 1.8 

Harmonic distortion, 1 kHz, mono ( %) 0.06 
Harmonic distortion, 1 kHz, stereo ( %) 0.07 
Harmonic distortion, 100 Hz, mono ( %) 0.09 
Harmonic distortion, 100 Hz, stereo ( %) 0.07 

Harmonic distortion, 6 kHz, mono ( %) 0.09 
Harmonic distortion, 6 kHz, stereo ( %) 0.15 
Distortion at 50 -dB quieting, mono ( %) 0.8 
Distortion at 50 -dB quieting, stereo ( %) 0.45 

STEREO PERFORMANCE 
MEASUREMENTS 
Stereo threshold (pV) (dBf) 5.0 (19.2) 

Separation, 1 kHz (dB) 54 

Separation. 100 Hz (dB) 50 

Separation, 10 kHz (dB) 40 

MISCELLANEOUS MEASUREMENTS 
Muting threshold (AV) 7 0 (22.1) 
Dial calibration accuracy ( kHz at MHz) Absolute 

EVALUATION OF CONTROLS, 
DESIGN, CONSTRUCTION 
Control layout 
Ease of tuning 
Accuracy of meters or other tuning aids 
Usefulness of other controls 
Construction and internal layout 
Ease of servicing 
Evaluation of extra features. if any 

OVERALL FM PERFORMANCE RATING 

Model 530 -T 

R -E 
Evaluation 
Excellent 
Very good 
Excellent 
Excellent 
Excellent 
Very good 
Very good 

Good 
Good 

Very good 
Very good 

Good 

Good 
Superb 
Superb 
Superb 
Superb 
Superb 

Excellent 
Good 

Very good 

Excellent 
Superb 
Superb 
Superb 

Good 
Superb 

Good 
Excellent 
Superb 
Good 

Very good 
Excellent 

Good 

Excellent 

Stereo separation was a high 54 dB at mid - 
frequencies (as against the 45 dB claimed), and 
remained a high 50 dB at 100 Hz and an even 

more amazing 40 dB at the 10 kHz test 

frequency. Muting and stereo switching 
thresholds were set at ideal values of 7.0 µV 
(22.I dBf) and 5.0 pV (19.2 dBf), respectively, 
and muting is overcome without any transi- 
tional noise or fluctuation in amplitude of 
recovered signals. Dial calibration was so pre- 
cise as to preclude our indicating in Table i 

any deviation from "absolute accuracy." 
Frequency response in the stereo mode, as 

well as stereo FM separation, are shown in the 
scope photo of Fig. 4. The I .8 -dB tolerance 
cited in Table I (with respect to frequency 
response) is in the negative -only direction and 
represents the reading obtained at the I5 -kHz 
extreme. At 10 kHz, response was down less 

than I.0 dB. The lower trace of Fig. 4 repre- 
sents crosstalk and corresponds nicely with the 
separation figures at specific frequencies listed 
in Table I. 

TABLE 2 

RADIO -ELECTRONICS PRODUCTS TEST REPORT 

Manufacturer Scott 

OVERALL PRODUCT ANALYSIS 

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

$199.95 
Low 
Excellent /Superb 
Good 
Excellent 
Very good 

Mod«d 530-T 

Comments: We were amazed at the quality and true high -fidelity performance that Scott packs into 
this under $200 little tuner. The major specifications measured fully as well as those of 
tuners selling for more than twice the price. Devoid of frills, this simple- looking tuner 
provides FM reception that is probably limited only by the quality of the broadcast 
programming itself. Without resorting to alternate -selectivity, Scott's engineers 
achieved just the right balance between bandwidth of the IF system and selectivity to 
deliver ultra -low distortion FM reception even at full (and over) modulation levels. This 
should not surprise old Scott fans who remember that this company first gained fame 
with its sophisticated tuners and receivers back in the days of vacuum tubes. 

The tuner will appeal to those who travel abroad and take their hi -fi gear with them. 
since it otters European 50 -ps de- emphasis, in addition to the U.S. standard 75 -Ms and 
Dolby 25 -ps de- emphasis. The owner's manual was prepared with care and uses the 
clever partial -page format that permits you to keep both front- and back -panel illus- 
trations in view as you thumb through the operating instructions. 

Most important, the tuner delivers excellent reception, especially when equipped 
with even an inexpensive directional outdoor FM antenna. Calibration is perfect from 
one end of the dial to the other, and center -of- channel tuning corresponds exactly with 
lowest- distortion tuning points at any frequency, indicating careful alignment. Admit- 
tedly, frills such as "frequency synthesis" and "quartz- lock" tuning are wonderful 
technological advances; but if all you want is clean FM reception and you don't have a 

fistful of dollars, consider the model 530 -T FM -AM tuner. 
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Summary 
An overall product analysis is given in Table 

2, together with our summary comments. A 
tuner such as the model 530-T makes us 
wonder whether it is really worth investing in 
one of the more sophisticated FM tuners avail- 
able today, particularly in view of the generally 
poor quality of program material presently 
being transmitted by a majority of FM broad- 
casters these days. Of course, there are a few 

instances where additional selectivity, higher 
image and IF- rejection capability, and better 
spurious - response rejection may prove useful, 
but these requirements are rather rare. Such 
refinements as "frequency synthesis" do insure 
perfect tuning for least distortion. However, 
since the Scott model 530 -T also achieves such 
perfect tuning when the meter is carefully set 
for a correct center -indication, if the user just 
has a little patience, he can save himself a 

considerable amount of money while providing 
close -to- optimum FM reception. 

Figure 5 shows the AM frequency response, 
and you will note that the response is down 
only about 6 dB at 5 KHz. This value may not 
impress hi -fi buffs, but if you compare it with 
results obtained from the AM sections of some 
more expensive tuners and receivers, you may 
agree that this is a most unusual AM /FM 
tuner at a most attractive price. R -E 

Radio-Electronics Audio Lab Tests 
wow ,._ JVC JR-S501 

AM/FM Receiver 
1 

RS *107 

JVC AMERICA, INC.'S 1979 RECEIVERS INCOR- 

porate some of the innovative and different - 
looking designs that were first introduced in 
the company's 1977 -1978 receivers. Perhaps 
the most outstanding feature of JVC's model 
JR -S50l is the full five -band graphic equalizer 
that replaces the usual bass and treble tone 
controls and offers greater flexibility than any 
three -control tone system in the most costly 
receivers. 

Another unique feature of the model JR- 
SS0/ is that, aside from the thumbwheel/ 
flywheel- tuning arrangement, there is not a 

single rotary control knob on its sleek, three- 

dimensional front panel (see Fig. 1). The inter- 
nal circuitry has also been significantly im- 
proved, with the power- amplifier section now 
fully DC- coupled, and overall rated distortion 
levels reduced even more from previous low 
ratings. 

There is a shelf -like protrusion at the bottom 
of the panel that has a series of pushbuttons on 
the left -hand side, an effective tuning flywheel 
and a slider -type VOLUME control on the right - 
hand side. Other pushbutton controls include a 

POWER on / -off switch, an SEA record switch 
(that permits the pre -equalization of programs 
fed to connected tape decks), a tape DUBBING 

MANUFACTURER'S PUBLISHED SPECIFICATIONS: 
FM TUNER: 
Usable Sensitivity: mono, 10.3 dBf (1.8 AV). 50 -dB Quieting: mono, 14.8 dBf (3.0 MV); 

stereo, 37.2 dBf (39.7 MV). S/N Ratio: mono, 78 dB; stereo, 70 dB. Selectivity: 80 dB. 
Capture Ratio: 1.0 dB. Image Rejection: 80 dB. IF Rejection: 110 dB. AM Suppres- 
sion: 65 dB. Frequency Response: 20 Hz to 15 kHz, +0.3, -0.8 dB. THD: mono, 0.08% 
at 1 kHz and 100 Hz, 0.15% at 6 kHz; stereo, 0.1% at 100 Hz and 1 kHz, 0.2% at 6 kHz. 
Stereo Separation: 52 dB at 1 kHz, 45 dB at 100 Hz and 10 kHz. 

AM TUNER: 
Sensitivity: 30 AV (external antenna). Selectivity: 50 dB. S/N Ratio: 55 dB. 

AMPLIFIER /PREAMPLIFIER: 
Power Output: 120 watts -per -channel into 8 ohms, 20 Hz to 20 kHz. Harmonic Distor- 
tion: 0.03 %. IM Distortion: 0.01 %. Damping Factor: 70. Input Sensitivity: phono, 2.5 
mV; high level, 250 mV. Phono Overload: 250 mV. Frequency Response: phono, RIAA 
±0.2 dB; high level, 5 Hz to 40 kHz, +0, - 1.0 dB. S/N Ratio (IHF A- Weighted): 
phono, 75 dB; high level, 95 dB. Graphic Equalizer Center Frequencies: 40 Hz, 250 
Hz, 1 kHz, 5 kHz, 15 kHz. Control Range: ± 12 dB. 

GENERAL SPECIFICATIONS: 
Dimensions: 22'/,6 W X 69/,6 H X 1616/,6 inches D. Weight: 46.2 Ib. Suggested Retail 
Price: $700 

LEN FELDMAN 
CONTRIBUTING HI -FI EDITOR 

RADIO -ELECTRONICS AUDIO LAB . 
1 

RATES 
JVC JR -S501 RECEIVER 

VERY GOOD 
Copynght Gernsback Publications Inc.. 1979 

switch, TAPE -1 and TAPE -2 monitor switches, 
MONO /stereo and LOUDNESS switches, and a 
PHONO 1 /phono 2 selector switch. 

Directly above the volume control is a 

center -detented slider balance control. Just 
above this switch (on the vertical section of the 
panel) are located five slide controls that 
comprise the graphic -equalizer. Above the fly- 
wheel tuning control are five light -touch rect- 
angular pushbuttons -four select program 
sources and the fifth pushbutton handles FM 
muting. Red indicator lights adjacent to the 
program -selector pushbuttons illuminate to 
show the program source being listened to. 

The upper left -hand section of the panel 
contains the AM and the linearly calibrated 
FM frequency dial plus an illuminated dial 
pointer. Above the frequency scales, to the left, 
are center -of- channel and signal- strength tun- 
ing meters. To the right is a pair of symmetri- 
cally positioned power- output meters cali- 
brated from 0.25 watts to 120 watts (refer- 
enced to an 8 -ohm load), with a stereo indica- 
tor light placed between them. 

Figure 2 shows the conventional layout of 
the rear panel. The AM, 75 -ohm and 300 -ohm 
antenna terminals are on the left, with a short 
pivotable AM ferrite -bar antenna located di- 
rectly above. Pairs of phono inputs (for con- 
necting two turntable systems), auxiliary in- 
put, tape inputs and tape outputs and a 

record /play DIN multiple -pin connector are 
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located near the center of the panel to the right 
of which are spring -loaded speaker terminals 
(enough for two pairs of speakers) along with a 

pair of convenience AC receptacles (one un- 
switched, the other switched). 

The owner's manual supplied with the Mod- 
e! JR -S501 does not tell you much about the 
circuit design other than to highlight the fact 
that the power amplifier is a full DC- coupled 
configuration and contains no coupling capaci- 
tors either in the signals path or in the overall 
negative- feedback network. The manual also 
states (although in rather vague terms) that 
the receiver's amplifier circuitry is protected 
by a triple -protection circuit that presumably 
senses overdrive (current, conditions, output 
short circuits or excessive thermal buildup. 
Since no schematic diagram is provided, we 

treated the receiver as if it were a "black box," 
and simply measured its performance on the 
bench and in subsequent listening tests. 

FM measurements 
Table I summarizes the results of our FM 

measurements of the model JR -S501 receiver. 
While mono and stereo usable sensitivity were 
not particularly outstanding, 50 -dB quieting 
was a bit better than claimed in mono and just 
about as claimed in stereo. Stereo threshold (or 
switching point) occurs at 10 µV (25.2 dBf), 
which makes that value apply also to the usable 
stereo sensitivity and is a bit higher than it had 
to be. Distortion in mono was generally a bit 
higher than claimed although still quite good, 
but, surprisingly, the stereo harmonic distor- 
tion readings were actually better than claimed 
and better than those obtained in mono. 

"If 

TABLE 1 

RADIO -ELECTRONICS PRODUCT TEST REPORT 

Manufacturer JVC America. Inc. 

FM PERFORMANCE MEASUREMENTS 

SENSITIVITY, NOISE 
AND FREEDOM FROM INTERFERENCE 
IHF sensitivity. mono: (NV) (dBf) 
Sensitivity, stereo (NV) (dBf) 
50 -dB quieting signal, mono (NV) (dBf) 
50 -dB quieting signal, stereo (NV) (dBf) 
Maximum S/N ratio, mono (dB) 
Maximum S/N ratio, stereo (dB) 
Capture ratio (dB) 
AM suppression (dB) 
Image rejection (dB) 
IF rejection (dB) 
Spurious rejection (dB) 
Alternate channel selectivity (dB) 

FIDELITY AND DISTORTION MEASUREMENTS 
Frequency rsponse, 50 Hz to 15 kHz ( ± dB) 
Harmonic distortion, 1 kHz, mono ( %) 
Harmonic distortion, 1 kHz, stereo ( %) 
Harmonic distortion, 100 Hz, mono ( %) 
Harmonic distortion, 100 Hz, stereo ( %) 
Harmonic distortion, 6 kHz, mono ( %) 
Harmonic distortion, 6 kHz, stereo ( %) 
Distortion at 50 -dB quieting, mono ( %) 
Distortion at 50 -dB quieting, stereo ( %) 

STEREO PERFORMANCE MEASUREMENTS 
Stereo threshold (AV) (dBf) 
Separation, 1 kHz (dB) 
Separation, 100 Hz (dB) 
Separation, 10 kHz (dB) 

MISCELLANEOUS MEASUREMENTS 
Muting threshold (AV) (dBf) 
Dial calibration accuracy ( ± kHz at MHz) 

EVALUATION OF CONTROLS, 
CONSTRUCTION AND DESIGN 
Control layout 
Ease of tuning 
Accuracy of meters or other tuning aids 
Usefulness of other controls 
Construction and Internal layout 
Ease of servicing 
Evaluation of extra features, if any 

OVERALL FM PERFORMANCE RATING 

R -E 
Measurement 

2.0 (11.2) 
10 (25.2) 

2.9 (14.4) 
40.0 (37.2) 

78 
69 
1.0 
65 
82 

100+ 
98 
80 

0.3 
0.12 
0.07 
0.14 
0.09 
0.30 
0.13 
0.9 

0.25 

10 (25.2) 
52 
52 
38 

12 (26.8) 
100 

Model: JR -5501 

R -E 
Evaluation 

Good 
Fair 

Very good 
Good 

Excellent 
Good 

Excellent 
Excellent 

Good 
Excellent 
Very good 
Excellent 

Very good 
Excellent 
Superb 

Excellent 
Superb 
Good 

Excellent 
Fair 

Very good 

Fair 
Excellent 
Superb 

Very good 

Fair 
Very good 

Excellent 
Excellent 
Excellent 
Excellent 

Very good 
Good 

Very good 

Very good 

The curves shown in the scope photo of Fig. 
3 (one vertical division equals IO dB of ampli- 
tude change) display an almost perfect fre- 
quency- response characteristic out to beyond 
15 kHz, while the lower trace shows channel 
separation at all stereo frequencies of interest. 
The sharp dip (or increased separation) at 5 

kHz seems unusual and we cannot explain it, 
except to say that we repeated the sweeps 
several times and always obtained this unusual 
result. 

The frequency response in AM (see Fig. 4) 
was no better than that typically observed on 
most stereo high -fidelity integrated receivers, 
with sharp rolloff beginning at around 2 kHz. 
This is no doubt why most audiophiles look 
down on AM radio. Yet, many AM broadcast- 
ers are proud of the fact that they transmit a 

wide - response signal. It's actually the existing 
receivers that prevent us from enjoying high - 
quality AM reception. 

Amplifier measurements 
Table 2 summarizes our measurements on 

the amplifier section of the model JR -S501. 
The amplifier had no difficulty exceeding its 
high power- output rating at mid -frequencies 
with even some power margin to spare at the 
low- frequency extremes. It must be remem- 
bered there is a published distortion rating of 
only 0.03%, so that our power- output values 

are based upon the power levels obtainable 
before that 0.03% distortion level is reached. 
Actually, clipping levels are at considerably 
higher power- output values. Even when mea- 

sured through the entire signal path (from 
auxiliary input to speaker outputs) high -level 
frequency response went all the way down to 4 

Hz (and up to 40 kHz) before achieving I dB 
of attenuation. 

The curves shown in Fig. 5 demonstrate the 
usefulness of the five graphic -equalizer slide 
controls. The maximum range of each slider 

control is shown and, of course, it is possible to 
create a complex overall response curve that 
falls jus: about amwhere in the area included 

in these individual curves. Center frequencies 
of each control were almost precisely as desig- 
nated. 

Figure 6 shows the low -cut filter provides 
steep attenuation below 20 Hz, and effectively 
reduces the effects of turntable rumble or 
other subsonic noise. The high -cut filter, with 
its very gradual slope and mid -frequency turn- 
over or cut -off point, is really no more effective 
in reducing high- frequency noise than the 
upper- frequency graphic -equalizer control. 
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Action of the loudness control is shown in the 
scope photo of Fig. 7 and is typical of the loud- 
ness compensation found in most stereo receiv- 

, 
f !.f 

I--+f- 
_...:_I 1 i'_á i 

ers. Both bass and treble frequencies are 
emphasized as volume -control settings are low- 
ered. 

Summary 
Our overall product analysis and brief sum- 

mary of the receiver are given in Table 3. We 
have always been favorably impressed with the 
design of JVC's receivers, and ever since a five - 
band equalizer was included in all -in -one 
receivers, we are even more enthusiastic. The 
tuner admittedly falls a bit short of state -of- 
the -art FM technology, but in view of the 
general type of FM program material and 
broadcast practices prevalent in the U.S., the 
FM circuitry in the JVC receiver will probably 
not be a quality -limiting factor. The phono 
preamplifier, voltage amplifier and power am- 
plifier sections of the model JR -S501 are all 
beyond reproach, and the amplifier is powerful 
enough to drive even the least -efficient loud- 
speakers to full, resounding listening levels. 
Extended listening tests conducted at rather 
loud sound -pressure levels proved the receiver 
is extremely reliable and stable, and exhibited 
no undue heat buildup during either our bench 
or listening tests. R -E 

TABLE 2 

RADIO -ELECTRONICS PRODUCT TEST REPORT 

Manufacturer: JVC America. Inc. 

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 

PHONO PREAMPLIFIER MEASUREMENTS 
Frequency response (RIAA dB) 
Maximum input before overload (mV) 
Hum /noise referred to full output (dB) 

(at rated input sensitivity) (A- weighted) 

HIGH LEVEL INPUT MEASUREMENTS 
Frequency response (Hz -kHz, ): dB) 
Hum /noise referred to full output (dB) (A- weighted) 
Residual hum /noise (minimum volume) (dB) (A- weighted) 

TONAL COMPENSATION MEASUREMENTS 
Action of bass and treble controls 

Action of secondary tone controls 

Action of low- frequency filter(s) 
Action of high- frequency filter(s) 

COMPONENT MATCHING MEASUREMENTS 
Input sensitivity, phono 1 /phono 2 (mV) 
Input sensitivity, auxiliary input(s) (mV) 
Input sensitivity, tape input(s) (mV) 
Output level, tape output(s) (m V) 
Output level, headphone jack(s) (V or mW) 

EVALUATION OF CONTROLS, 
CONSTRUCTION AND DESIGN 
Adequacy of program source and monitor switching 
Adequacy of input facilities 
Arrangement of controls (panel layout) 
Action of controls and switches 
Design and construction 
Ease of servicing 

OVERALL AMPLIFIER PERFORMANCE RATING 

R -E 
Measurement 

144 
121.6 
120.0 
170.0 
180.0 
160.0 

20 -20 

0.025 
0.003 

Less than 0.03 
0.025 

78.5 

+0, -0.1 
270 

77 

4 -40, 1.0 
105 
108 

2.5/2.5 
225 
225 
225 

750 mV /8 ohms 

Model. JR -S501 

R -E 
Evaluation 
Excellent 
Very good 
Very good 
Excellent 
Excellent 
Excellent 

Good 

Excellent 
Superb 

Excellent 
Very good 

Excellent 

Superb 
Superb 

Excellent 

Excellent 
Superb 

Excellent 

Superb (see 
text) 

Superb (see 
text) 

Excellent 
Fair 

Excellent 
Excellent 
Superb 

Excellent 
Very good 

Good 

Excellent 

TABLE 3 

RADIO -ELECTRONICS PRODUCT -EST REPORT 

Manufacturer: JVC America, Inc. 

OVERALL PRODUCT ANALYSIS 

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

$700 
Medium /high 
Excellent 
Superb 
Very good 
Excellent 

Mr,d,i JR-S501 

Comments: Visually, the model JR -S501 is as different from the conventional stereo receiver as 

can be. Since stereo styling is largely a matter of taste, there are those who are 
instantly attracted to this clean, uncluttered look and those who prefer a more conven- 
tional panel layout. The built -in graphic equalizer offers a degree of tone control 
flexibility that far surpasses anything possible with ordinary bass and treble controls or 
even variable- turnover controls plus a mid -range control. FM reception was extremely 
stable and clear; and, with the muting switch defeated, we had no trouble picking up 
distant signals as well as local ones. 

It has been argued that incorporating a DC amplifier circuit only in the power -amp 
section does not audibly improve the overall sound quality of the system, since the 
signal is capacitively coupled at other points in its path. Based upon our listening tests 
we disagree. We listened to several direct -to -disc recordings played through the 
model JR -S501 and were particularly impressed with the way it handles loud musical 
transients and peaks. These were reproduced effortlessly and without the slightest 
trace of clipping distortion or listening fatigue. Considering its high power -output 
capability, the inclusion of that magnificent graphic equalizer feature and the overall 
versatility of its controls and other features. we believe that the model JR -S501 is well 
priced and represents a significant improvement over JVC's previous receivers. 
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Part 2- Precision digital test equipment requires special test instruments 
to insure that calibrations are within specified tolerances. This calibrator supplies time and 
voltage references you'll need. 

DOUG FARRAR 

IN THE MAY ISSUE WE DISCUSSED THE 

time -voltage calibrator and analyzed its 
various sections. Now, we are going to 
cover construction and calibration; along 
with debugging, if it should be needed. 

Construction 
Unless you are familiar with low -noise 

wiring techniques, it is advisable to use 

the PC board layout shown in Fig. 8. This 
layout minimizes ground loops and volt- 
age spikes, resulting in very clean DC and 
AC signal waveforms. 

You should prepare the chassis first 
before stuffing the PC board with parts. 
The cabinet specified in the Parts List has 

what is described as a "built -in chassis" 
(see Fig. 9 -a), which consists of another 
sheet of aluminum mounted to two U- 
brackets. Because chassis space is limited, 
you must discard this extra chassis base 

and the U- brackets as well, which howev- 
er are required to hold the top of the cabi- 
net in place. The leg of the U- bracket that 
is exposed is also in the way of the PC 
board. Use a hacksaw and remove it, as 

shown in Fig. 9 -b, and make an L- brack- 
et. File the edges smooth to avoid cutting 
yourself later on (NOTE -the chassis 

supplied with the kit described in the 
Parts List comes with this procedure 
already performed). 

Remove the L- brackets and set them 
aside. Place the PC board foil -side down 
on the bottom of the chassis, so that it 
rests centered left to right, and about 
inch from the chassis' backwall. Mark the 
PC board's four mounting hole locations 
on the chassis, then carefully drill the 
spots with a '1. -inch drill bit. Refer to Fig. 
10 and machine the unit's front side as 

shown. Remove all burrs. I found it was 

easier to cover the entire chassis front 
with neatly placed strips of masking tape 

FIG. 8 -FOIL PATTERN of 
the PC board reproduced 
half -size. This layout was 
developed to provide 
low -noise characteristics 
along with freedom from 
unwanted ground loops 
and voltage spikes. 

and to draw on the tape. Then, when you 
cut the hole for the thumbwheel switches 
with a jigsaw, this protects the paint from 
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the saw's vibrations. Try hard to keep the 
thumbwheel- switch hole close to the di- 
mensions shown. An oversize hole defeats 
the switches' self -locking mechanism. 

The thumbwheel switches specified are 
designed to mount through a '/e -inch- 

CHASSIS COVER 
SIDE WALL 

BUILT -IN CHASSIS 

CHASSIS MODIFICATIONS 

FIG. 9 -THE CABINET has a built -in chassis 
that must be removed and modified before the 
PC board can be mounted. See text. 

chassis' backwall, one for the power 
cord's strain relief, the other for mount- 
ing regulator IC45 to the chassis. Both 
holes should be centered top to bottom. 
Drill the strain -relief hole 1 inch from the 
chassis' left edge, and the regulator hole 
3'/2 inch from the same edge. 

Past experience has shown that the 
baked enamel finish on the chassis does 
not take dry transfer letters very well. I 
recommend painting the (now- machined) 
chassis cover with three coats of flat 
white lacquer, followed by two coats of 
flat clear lacquer. After a day of drying, 
you can letter this surface and then coat 
the letters with two or three more coats of 
the clear flat finish. The letters sink into 
the finish and are beautifully protected. 
This procedure was used on the unit 
shown in the photograph. 

While the paint is drying, you can start 
stuffing the PC board. Solder the forty - 
seven jumpers and all the resistors, IC's 
and capacitors (in that order) on the 
board (see Fig. 12 and the italicized para- 
graph below). Only two of these compo- 
nents do not mount on the board: bypass 
capacitor C18 and + 5- voltage regulator 

1.60 " - 
4.0 

1.12" 
1.75" 1.75., 

1 1.22" O 
c 

C 

55" 
A: 3/8" D 

HOLE SIZES B: 5/16" D 

C 1'4 °D 

FIG. 10- DRILLING GUIDE for the front panel. We advise protecting the panel's face with 
masking tape until all holes have been drilled. 

TWO X2 X14 
ALUMINUM STRIPS 
(GLUED TO CHASSIS) 

FRONT PANEL 
THUMBWHEEL 

OPENING 

THUMBWHEEL SWITCH MOUNTING STOPS 

FIG. 11- CROSS -SECTION of the slot for the 
thumb switches. Add shims as shown so 
switches fit and are self -locking. 

thick panel. Since this chassis is '/26 -inch 
thick, you must add a'/26- inch -thick shim 
to the back of the chassis hole where the 
thumbwheel switches lock into place (see 
Fig. 11). Epoxy two strips of 11/2 X '/: X 
1/26 -inch aluminum (or PC -board scrap) 
as shown. Make sure that the strips' edges 
and front -panel hole edges are aligned. 

Lastly, drill two holes through the 

IC45. The capacitor should be mounted 
right on the front -panel VOLTS binding 
posts. Regulator IC45 needs heat -sink- 
ing, so mount it against the chassis' back - 
wall in the hole provided. Solder three 
wires to the three leads of IC45, and run 
them to the circled PC board connec- 
tions-A, B and C. Don't bolt the IC to 
the chassis until you're ready to mount 
the board in place on its spacers. 

If you have access to an accurate 4'/2- 
digit (or greater) DVM, solder capaci- 
tors C17 and C31, resistors R29 -R32 
and trimmer R35 in place. If not, remove 
all these components, as well as the wire 
jumper marked 'J'" (between IC43 and 
IC44, and next to R29) and insert a 
jumper wire in the location marked for 
capacitor C17. Also, if you have access 
to an accurate frequency meter, mount 
capacitor C35 and trimmer C36 as 
shown. If not, then substitute a 91 -pF 
capacitor for C35 and omit the trim- 
mer. 

Transformer T1 mounts directly on the 

board, but its wire leads must be trimmed 
down to size first. Hold the transformer 
near the edge of a table, so that one of its 
sets of wires hangs over the table edge, 
then cut each wire to a '/. -inch length 
below the table top. Repeat this proce- 
dure for the other set of wires on the 
other side, and then strip back the insula- 
tion 1/4 inch. The transformer wires will 
now drop directly into the holes in the PC 
board, and no wire- crossing is necessary. 
Secure the transformer to the PC board 
with 4 -40 X '/2 -inch hardware, and then 
solder the wires in place. 

Using an electric drill, twist two 30- 
inch wires (one black and one red) 
together and then cut them into 6 -, 6 -, 
and 14 -inch lengths. Solder these wire 
pairs into the PC board locations for 
switches S6, S7 and S9, respectively. 
Next, twist three color -coded 9 -inch 
wires together and solder them into the 
PC board location for toggle switch S8. 
Twist four 11 -inch color -coded wires to- 
gether and solder them into the board 
locations for rotary switch S5. Lastly, 
twist five color -coded 20 -inch wires to- 
gether and cut them into four 5 -inch 
pieces. These wires go to the thumb - 
wheel- switch terminals on the PC board. 

I strongly recommend using coaxial 
cable to bring the VOLTS outputs and two 
TIME outputs from the PC board out to 
the front panel. Although the characteris- 
tic impedance of the coax is not overly 
important, 50- ohm -impedance cable, 
such as RG- 174/U, is recommended. Us- 
ing coax cable will reduce the amount of 
noise pickup from all the TTL circuitry 
feeding into the VOLTS output. Twisted - 
pair cable can be used instead, but don't 
expect the good results from the calibra- 
tor that you get using coax cable. What- 
ever type of cable you choose, cut three 
6 -inch lengths each of the cabling. Strip 
'/2 inch of braid from each end (in the 
case of coax) of each 6 -inch length, then 
solder the cable into the board. Make 
sure that the braided shield is inserted 
into grounded solder pads K, R or T (not 
the signal end). 

At this point, attach the loose ends of 
the wires to their respective switches 
(except for the thumbwheel switches), 
but don't actually mount the switches to 
the front panel yet. Bolt four 1/2-inch 
spacers, tapped with 4 -40 threads on both 
ends, to the chassis. Bring the power cord 
in through the strain -relief hole and sol- 
der it to its PC board locations, 21 and 22. 
Now mount the PC board on the spacers 
and secure in place with four more bolts. 

Mount regulator IC45 against the 
chassis backwall (it has already been 
wired to the PC board). Snap the thumb - 
wheel switches in place in the chassis 
panel, and then solder the four 5 -wire 
bundles to the appropriate switches. Be 
careful here because the most significant 
thumbwheel switch is on the left -hand 
side of the chassis. but it is wired to the 
right -hand side of the PC board. Simi- 
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FIG. 12 -PARTS PLACEMENT DIAGRAM is superimposed on reverse of PC pattern to show 
location of parts and to serve as a circuit -tracing aid. 

larly, the least -significant counter is lo- 
cated at the left side of the board. So the 
wires cross, and if you fail to observe 
this, you will get reversed front -panel 
digit inputs. 

Insert and tighten the four binding 
posts (J1-J4) and BNC connector J5 to 
the chassis; then solder the appropriate 
coax (or twisted -pair) cable to each. At- 
tach the toggle switches and rotary switch 
to the chassis. Solder capacitor C18 
directly to the VoLTs binding -post con- 
nectors. This now completes construction 
of the Time -Voltage Calibrator. 

Debugging and calibration 
This operation is optional. Before ap- 

plying power, use an ohmmeter to check 
each voltage -regulator IC output to make 
sure that there are no obvious dead shorts 
to ground. I once encountered an inter- 
esting problem with a shorted +5 -volt 
supply line (IC45 pin 2). By progressively 
removing power wires on the PC board, 
traced down the short to one row of IC's. 
A visual inspection of that row showed 
nothing wrong, but by desoldering one 
Vcc pin at a time, I found an IC with a 
dead short between its supply lines. 

Also inspect each IC visually to make 
sure that it is soldered onto the board 
correctly because if you apply power to a 
unit that is plugged in backwards, you 
will ruin the IC. 

IC2 5 I ICI 
5 

1C10 IC9 

-R20- 
JJJ 

IC18 

Apply power and measure all three 
regulator outputs with a voltmeter to 
check that you are getting +5, +15 and 
-5 volts. If not, shut down immediately 
and correct the problem. Look for open 
holes in the board where a component or 
jumper might be missing. 

Set TIME MULTIPLIER switch 55 in the 
TTTT msEC position, dial 2000 into the 
thumbwheel switches, and press the LOAD 

TIME pushbutton. Using a voltmeter on 
the TTL TIME output, you should observe 
the meter stay high for 1 second and then 
low for another. Otherwise, you'll have to 
debug the time -calibrator section. 

Place toggle switch S8 in the 10.000 V 

position and measure the VoLTs output. 
After about 10 seconds, the voltmeter 
should measure very close to 10 volts. If 
not, something is faulty from IC39 -b 
forward, and you must check it. Place 
switch S8 in the VAR position, dial in 

5000 and press the LOAD VOLTS pushbut- 
ton. After 10 seconds, the VOLTS output 
will read approximately 5 volts. If not, the 
TTL portion of the volts calibrator sec- 
tion is malfunctioning. 

Once the volts and time sections are 
working, dial and load 5 volts and 4 

seconds, then monitor the TIME output 
(not the TTL output). If you don't get a 
voltage swing between 0 and 5 every 2 

seconds, the trouble lies somewhere 
around IC43 -a, 1C40 and /or 1C37 -a. 

1 

IC17 

-1138- 

I Ú 

-CI- -C3710' 

-R37- -R224 

IC30 1 ' 3 
-R36-- -R2 

iI IC31 t 

I VOLTS 

51+ +p 

TO TO 
J1 J2 

Of course, an oscilloscope is an invalu- 
able debugging aid, but by dialing in a 
very long time period (in seconds) you 
can slow down the time section enough 
for a voltmeter to be helpful. However, 
even if the above tests check out OK, 
there could still be high- frequency prob- 
lems in the time section. The most diffi- 
cult timing sequence is with a dialed -in 
value of 0010 with the time multiplier set 
in the TTT.T SEC position (i.e., a I.0 -µs 
time period). If you can satisfy yourself 
that this operation works, you're home 
free. If not, then you may need a scope. 
As stated earlier, the four time counters, 
IC21 -1C24, must only be those made by 
the recommended manufacturers. If the 
time section works from 0.1 µs to 0.9 As 

but not 1.0 µs, then your problem lies in 

the time counter. 
Once the two sections are debugged 

you may (or may not) want to fine -tune 
the calibrator, depending on the equip- 
ment you have available. Apply power to 
the calibrator for at least 15 minutes 
before trimming. By this time you have 
selected the PC board design that 
matches your trimming capabilities. If 
you want to adjust the time section, hook 
up a frequency meter to the calibrator's 
TTL output and load in a period of 0.1 µs. 
Adjust trimmer capacitor C36 until the 
meter measures exactly 10.0 MHz. 

continued on page 92 
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 a 

Record /Play 
TELEPHONE 
ACCESSORY 

Looking for a simple and inexpensive way to connect 
a tape recorder to your telephone line? If so, give 
this a try. Recorder isn't energized until receiver is lifted. 

JULES GILDER 

AT ONE TIME OR ANOTHER, MOST OF YOU 
have had the need to record a telephone 
conversation. To do so, you've probably 
had to hunt around for a telephone pickup 
coil, attach it to the phone and your 
recorder, hope that the batteries in your 
tape recorder would last and then try not 
to get tangled up in the wires and acci- 
dentally pull the coil away from the tele- 
phone. 

With the Telecorder, you can eliminate 
recording problems. For less than the cost 
of a commercial unit that does not con- 
tain its own power supply, you can build 
this device which will automatically re- 
cord all incoming and outgoing calls frpm 
your phone. It works with your cassette 
recorder and any telephone. 

The Telecorder (see Fig. I) contains a 
built -in regulated power supply that can 
be used to power the recorder and save 
batteries. This is particularly important 
in continuous monitoring applications. 

About the circuit 
The heart of the Telecorder is the 

interface module (Fig. 2). This module is 
the element that interfaces the phone line 
with the recorder. When it is connected 
to the red and green wires of the tele- 
phone, it senses the voltage across these 
two wires and produces a switching signal 
that energizes a relay connected across 
terminals 3 and 5. A relay switching 
signal is produced every time the tele- 
phone receiver is lifted off the hook. 

The interface module also isolates the 
recorder from the phone line and protects 
the input of the tape recorder from dam- 
age that might be caused by the 90 -volt 
ringing signal. A lO -µF nonpolarized ca- 
pacitor is placed across the relay to keep 
the ring signal from affecting it. 

117V 
AC 

The audio signal from the phone line is 
fed through the module into the auxiliary 
audio input jack of the cassette recorder. 
The operation of the tape recorder is 
controlled by the relay, whose normally 
closed contacts are connected to the 
remote switch jack on the recorder. 

Sl -a 
ORECORD 

LM2 
OFF RECORD 

TO REMOTE SWITCH 
PL2 

ON TAPE RECORDER ` I 

¡ 
°RECORD 

S1-b I 

r O 

I O PLAY 

O 

GREEN (Ll) 

O G PL4 TO AUX. PL3 

TELEPHONE AUDIO 
O R JACK/PLUG INPUT 

RED (L2) 

02 3 

4 

INTERFACE 
DEVICE 
(FIG. 2) 

a1 5 

I RY1-2 
I N.O. 

C3 

10NF 
NP 

RY1 

FIG. 1- SCHEMATIC of the Telecorder. The regulated supply can be used to power the recorder, thus 
eliminating the drain on its batteries. The interface device connects Telecorder to phone line. 
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The design of the power -supply portion 
of the Telecorder is relatively straightfor- 
ward. The AC line voltage is stepped - 

down and rectified, and then applied to a 

regulating circuit. The supply's output 
voltage is determined by the voltage 
across Zener diode Dl minus the 0.7 -volt 
drop across transistor Ql. If your record- 
er requires a 7.5 -volt supply, substitute an 

2 1 

5.6K .01µF 
200V 

1N914 

200!! 

1( 

FIG. 2- INTERFACE DEVICE provides match- 
ing and isolation between phone and recorder. 

rU PL 

(I Pl7- 

INTERFACE 
CIRCUIT 

8.2 -volt Zener diode for the 6.8 -volt 
diode specified. 

Construction 
The circuit can be easily assembled on 

a perforated board (see Fig. 3). Except 
for the two panel lights and the control 
switch, all components are mounted di- 
rectly on the circuit board. When install- 
ing the semiconductors, make sure to 
observe the proper polarities and heat - 
sink their leads while soldering. 

In the prototype, the circuit board was 

mounted in a 61/4 X 31/2 X 2 -inch plastic 
utility box. Drill three holes in the box to 
accommodate wires going to and from the 
Telecorder. Make sure to line these holes 
with rubber grommets to prevent frayed 

U1 -41P- 

H3 

REC71 'i: 
'. I,1 

111.. 

TU 

AC LINE 

FIG. 3- INTERIOR VIEW OF THE TELECORDER shows the location of all of the components. The 

simplicity of the circuit makes point -to -point wiring on perforated board easy to use. 

PARTS LIST 

Resistors Y. watt, 10% unless otherwise 
noted 

R1 -220 ohms 
R2 -1 ohm, 1 watt 
R3 -1800 ohms 
C1 -100 µF, 16 volts, electrolytic 
C2 -500 µF, 16 volts, electrolytic 
C3 -10 µF, 50 volts, nonpolarized 
D1 -6.8 -volt Zener diode 
RECT1 -diode bridge, 50 volts PIV 

Q1-2N3055 
LM1, LM2 -6 -volt lamp 
S1 -DPDT center OFF switch 
PL1- coaxial power plug 
PL2- subminiature phone plug 
PL3- miniature phone plug 
PL4- telephone jack -in -a -plug 
RY1 -24 -volt DPDT relay, coil resistance, 

2000 ohms 
T1 -power transformer, 115 -volt primary, 

6.3 -volt secondary 
Interface module (see Fig. 2) 

wires. 
While the layout of the circuit is not 

critical, it is important that the audio 
input lead to the tape recorder be 

shielded to prevent 60 -Hz hum from 
being picked up. A two- conductor 
shielded cable is recommended, with the 
shield connected to ground at the PC 
board. Connections to plugs PL2 and PL 
3 are not critical in that any wire can be 

connected to the tip or the body of the 
plug. The interface module can be built 
by following the schematic diagram in 
Fig. 2 and using discrete components. 

Installation and operation 
7 he Ielecorder can be connected to 

any telephone or directly to the telephone 
junction box. But the easiest way to hook 
it up is to use a telephone jack /plug, 
available from most electronic parts sup- 
pliers. This device fits in between a stan- 
dard telephone plug and a standard jack. 

continued on page 98 
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ALL ABOUT 
Switching Pow 

The switching -type voltage regulator is a fairly recent development 
aimed at greater efficiency and a reduction of power lost in 
series -pass transistors in more conventional power supplies. 

L. STEVEN CHEAIRS 

FOR YEARS WE HAVE BECOME INCREASING - 
ly aware of the duality that exists in 
signal -processing electronics. That is, for 
each problem there seems to be both a 

digital and analog solution. When the 
hobbyist encounters the problem of volt- 
age- regulator design, the common solu- 
tion has been to use a linear unit; the 
three -terminal series -pass voltage regula- 
tors are an example. These monolithic 
integrated circuits have simplified power - 
supply design. Series -pass, or shunt or 
linear regulators are easy to use and 
possess a very low noise and ripple com- 
ponent in their output. For these reasons, 
they have dominated the market for a 
long time. 

In the linear units, the power- regulat- 
ing transistor operates in a continuous - 
conduction mode; thus, it dissipates a 
great deal of power at high current levels. 
The efficiency of these regulators is de- 
termined by the ratio of Vour /V,N -for a 

fixed output voltage, the efficiency de- 
creases as the input voltage increases. 
When the output voltage (Vow.) is signif- 
icantly different from the input voltage 
(VIN), the series -pass transistor must dis- 
sipate the additional power; thus, large 
transistors and heat sinks are needed. 
Furthermore, the linear regulator re- 
quires that the voltage at the output be 
between ground potential and the input 
level. The series -pass transistors require 
that large transformers and filter capaci- 
tors be used. 

The other solution? 
The digital face of a voltage regulator 

is the switcher. The switching regulator, a 

more recent development, is replacing the 
linear regulator in many applications 
where high efficiency and size are impor- 
tant. In some cases, the switching regula- 

tor is combined with a linear regulator - 
thus creating an enhanced hybrid unit. 
The switching regulator has high efficien- 
cy for all input and output conditions (up 
to 90 %). 

Whereas the linear regulators are sim- 
ple devices, the switching regulators are 
more complex and require a few external 
components (along with some knowledge 
as to their use). A second problem is that 
they contribute to the output ripple. The 
switching regulator's response time to 
rapid changes in load current is poor 
compared with the series -pass units; this 
is because switching regulators can only 
reach a new equilibrium after the average 
inductor current has reached a new stea- 
dy -state condition (this problem can be 
solved by keeping the difference between 
the input and output voltages large, or by 
using only low inductor values, which 
implies high capacitor values). 

Another problem is that the switching 
regulator generates noise, which is due to 
its basic design. The power, from the 
primary source, is applied as pulses -effi- 
ciency considerations dictate that these 
pulses have short rise- and falltimes. In 
those designs where there is a significant 
series impedance between the regulator 
and the supply voltage, any rapid change 
in current will most likely generate noise. 
To reduce this problem, filter the input of 
the regulator, increase the switching 
time, or reduce the series impedance. 

Even with all the disadvantages de- 
scribed above, the switching regulator 
occupies a front -line position due to the 
following advantages: a switching regula- 
tor can be built small and lightweight and 
can be made very efficient. These regula- 
tors can be driven with very poorly 
filtered DC (or directly from the three - 
phase rectifiers (without filtering) in 

high -power applications). The switching 
regulator can be designed with excellent 
load- transient properties -thus, load - 
current step increases cause only rela- 
tively small instantaneous changes in the 
output voltage (generally less than a few 
hundred microseconds). These translate 
into power supplies with small transform- 
ers, minimum cooling, low operating cost, 
low power consumption and high effi- 
ciency. 

The linear regulator must have the 
input voltage greater than the output 
( I VIN > 1 Vour ). The switching regula- 
tor can be designed as a step -up regulator 
(Vour >VIN), or as a step -down regulator 
(Vour <V,N), or as a voltage inverter 
(Vou.r's polarity is the opposite of V,N's 
polarity). As with the linear regulators, 
monolithic IC's have made the design of 
switching regulators relatively easy, and a 
host of IC's are available to further 
simplify this design. 

The basic configurations 
Unlike a linear regulator, switching 

regulators use transistor switches in a 
nonlinear fashion to store energy in an 
inductor and capacitor; this energy is 
then supplied to the load as needed. Since 
the power transistor is used as a switch, it 
is either off or saturated (except during 
very brief transitions between these two 
states); the voltage is applied across the 
inductor rather than across the transistor, 
as with the linear regulator. The series - 
pass transistor dissipates power while an 
inductor does not; this provides the 
switching regulator with its high efficien- 
cy. 

The switch is turned on and off at a 
frequency that is determined by the input 
voltages, output voltages and load current 
in order to provide the required power to 
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er Supplies 
the load. Through a feedback circuit, the 
output -voltage level is sensed by the con- 
trol circuitry, which then modifies the 
switching rate as required to keep a 
constant output voltage. The output ca- 
pacitor stores energy during the transis- 
tor's off period; this provides an average 
flow of current to the load. Also, when 
the transistor is off, the energy stored in 

the inductor maintains current flow to the 
load; current -flow return is through the 
diode. The ESR (Equivalent Series Re- 
sistance) of the capacitor for frequencies 
greater than 20 kHz is of prime impor- 
tance. Even when low ESR capacitors 
(high -quality components) are used, a 

larger than normal capacitance value is 

required to achieve the required ripple 
level. 

Figure l -a shows the step -up switching 
regulator; i.e., its output voltage is greater 
than the input voltage. When the transis- 
tor saturates, point X will be near ground 
potential; thus voltage VIN, minus the 
saturation voltage, is applied to the induc- 
tor. This causes current iL to increase at a 

linear rate. The diode is reverse- biased, 
since the voltage at point X is less than 
the output voltage and no current flows to 
the output. When the transistor is 

switched off, current iL continues to flow 
since it cannot change instantaneously. 
The voltage at point X now becomes 
equal to the sum of the output voltage and 
the voltage drop across the diode. In this 
state, current will flow through the diode 
(since it is now forward -biased) to the 
output capacitor and into the load -it 
will decrease at a linear rate. The cycle 
switching time of the transistor is varied 
to cause the average current to the output 
to equal the required load current. 

The off -time is a function of the input 
voltage (VIN), the output voltage (Vow.), 
the voltage drop across the diode (VD) 

and the inductor. The on -time is depen- 
dent upon the transistor saturation volt- 
age, the input voltage and the inductor. 
Whereas the ratio of the on -time to the 
off -time is a function of maximum output 
current (as is the case for circuit voltage). 
When the saturation voltage and voltage 
drop across the diode are small compared 
with the input and output voltages, then 
the efficiency approaches 100 %. Ripple 
(a function of the output capacitor, off - 
time, output current and input voltage) is 

reduced by using a large output capacitor; 
this does not affect circuit performance. 
This type of circuit is sometimes also 
called a flyback converter; it is always 
identified by the fact that the inductor is 

parallel to the load, causing its stored 
energy to flow to the load only when the 
transistor is off. 

Figure I -b shows the basic step -down 
voltage regulator circuit, VDDT<VIN. In 
this configuration, sometimes called "a 
forward converter," the inductor is in 

series with the output load; thus, the 
energy is transferred directly to the load 
and inductor simultaneously when the 
transistor is both saturated and off. When 
the power switch is saturated, the voltage 
at point X increases to the input voltage 
minus the transistor saturation voltage. 
The difference between the voltage at 
point X and the output voltage is across 
the inductor. As previously stated, the 
current flows into the load via the transis- 
tor, inductor and output capacitor. When 
the voltage at the output increases beyond 
a predetermined level, the transistor is 

switched off via a feedback circuit. After 

IL IL 

+VIN 
Ip 

-4-VI 
VS 

lo 11. 

CONTROL 

b c 

FIG. 1 -BASIC SWITCHING REGULATORS. Step -up is shown in a, step -down is shown in a and 
inverting -type is shown in c. 

the switch is shut off, current continues 
to flow for a while. Next, the voltage at 
point X decreases to minus the voltage 
drop of the diode. The diode acts as one 
leg of the inductor's energy path; the volt- 
age across the inductor is minus the sum 
of the ouput voltage and the voltage drop 
across the diode. The inductor current 
will fall towards ground until the transis- 
tor is turned on again. 

The duty -cycle is adjusted so that the 
average inductor current is equal to the 
output -load current; the average capaci- 
tor current is zero, causing the output 
voltage to be constant. 

Peak current is a function of the input, 
output and switch voltages plus the 
amount of inductance and the amount of 
time the power transistor is saturated. In 

normal operation, the on -time is the vari- 
able. The proper ratio of on -time to off - 
time is a function of the input voltage, 
output voltage, the voltage across the 
diode, and to the voltage drop across the 
transistor. The off -time is determined by 

the output voltage, the diode- voltage drop 
and the inductor's size. Efficiency again 
approaches 100% when the transistor and 
diode- voltage drops are small. Output 
ripple is a function of the duty -cycle and 
the value of the output capacitor. The 
larger the value of the capacitor, the 
lower the ripple. 

Figure l -c is the voltage inverter. This 
circuit generates a negative output for a 

positive input. When the power transistor 
is saturated, the voltage at point X 

increases to a point that is equal to the 
input voltage minus the voltage drop 
across the transistor. This voltage is ap- 
plied to the inductor, causing its current 
to increase linearly. Next, the switch 
opens and the voltage at point X drops to 
minus the output voltage minus the volt- 
age drop across the diode. This will 

forward -bias the diode and the inductor 
current decays as a linear function. As 
with the step -down circuit, current from 
the input flows only when the transistor is 

saturated. 
For this configuration, optimum on- 

time and off -time values are dependent 
upon the input voltage, output voltage 
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and saturation voltage of the transistor 
plus the amount of inductance. The ratio 
of the on -time and off -time is dependent 
upon just the voltages. Efficiency again 
depends upon the input and output volt- 
ages. Ripple is minimized by making the 
value of the output capacitor large. 

Another possible design is the push - 
pull configuration that can also provide a 

stepped -up and stepped -down or inverted 
output (see Fig. 2). With this design, 
multiple outputs are possible -just by 
adding taps to the secondary winding or 
by using multiple secondary windings. 
Each winding needs its own diodes and 
filter capacitors. The push -pull converter 
doubles the ripple -current frequency to 
the output filter, reducing output -voltage 
ripple. The transformer can be made 
small since it excites the core alternately 
in both directions. One problem is that 
core saturation can occur since push -pull 
converter transformers are subject to DC 
imbalance. 

components required to form a flyback - 
type switching regulator; it consists of a 

power diode, an operational amplifier, a 

temperature -compensated 1.3 -volt refer- 
ence, a variable duty -cycle oscillator, a 

current -limiting circuit, an error amplifi- 
er, and a high- current, high -voltage out- 
put switch. Using the internal switching - 
transistor, operation from 2.5 volts to 40 
volts with output currents to 1.5 A is 
possible. If voltages or current levels 
exceed these values, then an external 
NPN or PNP transistor can be used. 

The zA78S40 was designed for use as a 

step -up, step -down, or inverting flyback - 
type switching regulator. It can also be 
used to construct a linear series -pass reg- 
ulator. It features a wide voltage range, a 

high efficiency, low drift and low standby 
power dissipation; and is well suited for 
battery -operated systems. The oscillator 
frequency, 100 Hz to 100 kHz, is deter- 
mined by an external capacitor -the 
duty -cycle is fixed internally at 8:1. 

CONTROL 
TIMING 

al 

1 
Q2 

VO UT 

Q Q 
a 

02 

FIG. 2 -PUSI- -PULL SNITCHING REGULATOR uses diodes to direct current flow. When 01 is saturat- 
ed, diode D1 conducts. When 01 is off, both diodes conduct. When 02 is saturated, diode D1 
conducts. 

thus, for 5 -volt logic systems an efficient 
regulator circuit is possible. Most switch- 
ing regulators experience a serious drop 
in efficiency for low -level applications. 
But due to its extremely low stand -by 
current rating, the tiA78S40 regulator 
retains its high efficiency. 

A second type of monolithic switching 
7egulator is Motorola's MC3520/3420. 
This switch -mode regulator -control cir- 
cuit is an inverter that provides all the 
circuitry for a pulse- width -modulation 
push -pull, bridge, or series -type power 
supply. This IC is designed so as to 
provide drive current to the base of two 
external power transistors that are 180° 
aut of phase. 

An internal voltage reference is provid- 
ed for possible use in setting the dead - 
time or for reference to an external error 
amplifier. Triangular waveforms that are 
symmetrical and ramp between 2.4 volts 
and 6.0 volts are produced by an internal 
ramp generator. The frequency of these 
waveforms is determined by an external 
resistor and capacitor. A pulse- width- 
modulation comparator compares the 
control voltage to the ramp -generator 
output. Thus, the amplitude of the con- 
trol- voltage input determines the output 
pulse width (duty -cycle). The duty -cycle 
of each output can be varied from 50% to 
0%, minus dead -time. For a 0% duty - 
cycle, the control voltage is about 6.0 and 
for a 50% duty -cycle, approximately 2.4. 

Another comparator allows the inde- 
pendent adjustment of the dead -time (or 

CONTROL 

d 

CONTROL 

c 

FIG. 3- PUSH -PULL CONFIGURATIONS. Single -ended is shown in a, push -pull is shown in b and 
full -bridge is shown in c. 

The transformer primary can be con- 
nected in a number of ways -for exam- 
ple, single -ended, push -pull or full bridge 
as shown in Fig. 3. This is excellent when 
used for a high -power, single- output, 
high -performance voltage regulator with 
a ripple component less than 1 %. 

Monolithic building blocks. 
Currently, there are a variety of mono- 

lithic switching -regulator IC's on the 
market. In this article, we'll look at two 
units representing the two basic types. 

The first unit is the .A78S40 universal 
switching -regulator subsystem from Fair- 
child. This IC contains all the internal 

The current -limiting circuit causes the 
duty -cycle to vary by varying the on -time. 
An external resistor, Rsc, is used as a 

current -level sensor. The current -limiting 
circuit senses the amount of current flow 
through the switching transistor and then 
changes the oscillator duty -cycle (on- 
time only) to limit the peak current, thus 
protecting the switching transistor. The 
temperature -compensated voltage refer- 
ence, 0.1 mV /per °C, can provide 10 mA 
without using an external transistor. An 
internal high -gain differential error am- 
plifier disables the switching transistor 
whenever the output voltage is too high. 
This unit requires only 2.0 mA at 5 volts; 

maximum duty -cycle). By using an exter- 
nal voltage divider, the voltage reference 
is divided and applied to the negative 
input of the dead -time comparator. Thus, 
a stable dead -time is obtained to prevent 
the two output transistors from satura- 
ting simultaneously during 50% duty - 
cycles. 

The internal phase splitter was includ- 
ed to obtain two 180° out -of -phase out- 
puts to use in push -pull applications. It is 

formed by a toggle -type flip -flop. 
Now that we've been introduced to the 

switching -type power supply, we'll call a 

halt until next month when we go into 
circuit design. 
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IT'S NEVER TO LATE 
TO GRAB WITH GUSTO. 

As companies go, we're not exactly 
youngsters anymore. We've been around since 
1951. 

But we're grabbing with more gusto now 
than ever. With a complete line of Grabbers" 
test clips of unusual tenacity. 

Grabbers provide a secure connection 
that won't pop off. Yet their gold plated hooks 
hold delicate wires gently - no sharp teeth to 
do damage. 

FREE 1979 YEARB(.OK CATALOG 
Contains 100 pages of adapters. 

cable assemblies. Jacks, plugs, 
boxes, sockets, connectors. 

Jumpers, clips. probes. 
patch cords, wire, and 

much more. Yours free 
upon request. See 

our pages in EEM. 

Grabbers are designed to simplify and 
expedite testing of everything from 
conventional components to maximum 
density packaging. And they come in a wide 
range of sizes. 

Other -end connectors include banana 
plugs, pin plugs, and 6 -32 threaded 
connectors. Or, you can wire directly into the 
Grabber, using our simplified assembly 
procedure. 

Our new catalog has the whole line of 
Grabbers. In fact, it's a grab -bag of more than 
640 quality products you know and trust. 
ITT Pomona Electronics, 1500 East Ninth 
Street, Pomona, CA 91766 Phone: 
(714) 623 -3463 TWX: 910 -581 -3822 
AVAILABLE THROUGH YOUR FAVORITE 
ELECTRONIC PARTS DISTRIBUTOR 

Pomona Electronics ITT 
CIRCLE 16 ON FREE INFORMATION CARD 
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PHILIPS HICKOK 

DORIC 

FLUKE DIGITAL MULTIMETERS 

L Qff 8022A 
Extensive overload and transient protection 
Rugged construction 
HI /Lo power ohms for in- circuit resistance and diode testing 
10 MO input impedance doesn't load circuit 
200 hour battery life - low battery indicator 
Large LCD readout - 2000 counts 
1 year calibration cycle 
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HOBBY CORNER 

A look at Zener diodes -what they are and how they work. 
EARL "DOC" SAVAGE, K4SDS, HOBBY EDITOR 

IN THE AUGUST 1978 COLUMN, WE USED A 
Zener diode in the construction of an 
expanded -scale voltmeter to monitor the 
AC line and other voltages. This month 
we'll take a close look at Zener diodes - 
how they work, how you can "make" 
your own and how to determine unknown 
values. 

Zener diode action 
You know that a diode rectifier that is 

connected cathode -to- positive, as shown 
in Fig. 1, will not conduct. Let's see what 
happens as the applied voltage starts at 
zero and increases. 

APPLIED 
DC 

VOLTAGE 

FIG. 1 

At first, no current flows through the 
diode and the milliammeter reads zero. 
(Actually, there are a few microamperes 
of current, but that is not enough to 
matter in most cases.) Since no signifi- 
cant current flows then through the resis- 
tor, there is no I X R drop across it, and 
the voltmeter reads the same as the 
applied voltage. 

This situation continues as you increase 
the applied voltage until you reach a 
certain value. Just what that value is 
varies from one diode to the next. It can 
range from a volt or two up to several 
hundred volts. At that value, called the 
"knee," things being to happen. 

Suddenly, the diode begins to conduct 
and the milliammeter shows rising cur- 
rent. The voltmeter reading, which has 
been following the applied voltage, stops 
rising. Even though the applied voltage 
continues to increase, the voltmeter re- 
mains within a few volts of what it was 

co when the diode current started. 
Figure 2 shows a graph of the current 

oand the applied voltage. If it were not for 
the resistor limiting the current, the "ava- 

W lanche" of current would quickly over- 
it heat and burn out the diode. 
6 The above description is of Zener ac- 

lion: from no current to high current at a 
cc specific voltage level. The voltage across 

70 

the diode rises to that voltage and then 
stays there. This voltage value is called 
the Zener voltage. 

You may have noted that nothing was 
said earlier about using a Zener diode. 
That's because practically all diodes be- 
have this way, and those with the sharpest 
knee are known as Zener diodes. 

KNEE 

APPLIED REVERSE VOLTAGE 

FIG. 2 

UNREGULATED 
VOLTAGE 

INPUT 

-o + 

REGULATED 
VOLTAGE 
OUTPUT 

FIG. 3 

Since the voltage across a Zener diode 
remains constant in spite of higher ap- 
plied voltages (within certain limits), this 
diode is often used as a voltage regulator. 
Figure 3 shows a circuit diagram that 
uses the usual symbol for a Zener diode. 
Compare this circuit with the circuit in 
Fig. 1, and you will note that the output 
will not exceed the Zener diode voltage 
even as the input goes up. In practice, a 
higher voltage is applied so that the 
output stays at the Zener voltage level. 

Making Zener diodes 
You can make -actually, find -Zener 

diodes in strange places. As already indi- 
cated, almost any signal or rectifier diode 
displays Zener diode action. So, first look 
in your diode storage box. You have only 
to determine the diode's knee voltage and 
its power capability (wattage). 

A less obvious source of Zener diodes 
is your stock of transistors. As you know, 
a transistor consists of two diodes (junc- 
tions). Either of these diodes can be used 
as a Zener diode. You can even use 
"burned -out" transistors if only one of 
the internal diodes has been destroyed. 

An NPN transistor's diodes behave 
like those shown in Fig. 4. Obviously, in a 

PNP transistor, each diode would be 
pointing in the opposite direction. In 
using these NPN- transistor diodes, don't 
forget to connect them, i.e., cathode -to- 
positive. 

BASE 

FIG. 4 

COLLECTOR 

EMITTER 

Transistor diodes may vary in Zener 
voltage from a few volts to several hun- 
dred in the power transistors. One cau- 
tion: After you use a transistor for a 
Zener diode, don't use it later as a transis- 
tor because its efficiency will have de- 
creased. 

Finding the working values 
Finding the working values for the 

unknown Zener diodes requires the an- 
swers to three questions: 

1. Which end is the cathode? 
2. What is its knee voltage? 
3. What is the power capability? 

Of course, you can check diode polarity 
with an ohmmeter, but this can cause two 
difficulties. First, some ranges of many 
meters can destroy small signal diodes 
and transistors. Second, you must know 
and remember which lead is positive 
when the meter is on a resistance range. It 
is not always the red lead. One of mine is 
like that -very confusing! I prefer to toss 
together the little diode- identifier circuit 
shown in Fig. 5 since it is easy and safe. 

2OOS2 
1.5V 

FIG. 5 

o 
+ 

o 

In this circuit, the 200 -ohm resistor 
limits the maximum current to about 7.5 
mA. The meter used can be your VOM 
on a low current range, or a panel meter. 
To check a diode, just place it across the 
terminals as shown and then reverse it. 

If there is current in both directions 
(when it is first connected and when it is 
reversed), the diode is bad. The diode is 
good if there is current in only one direc- 
tion. The cathode is the end on the plus 
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2a 
o 0 

30V 36V 
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o 

0 -50VDC 
IN 6 STEPS 

o 

NOTE 

DOT INDICATES START OF WINDING. 

terminal when no current flows. 
This diode tester also checks the diode 

junctions in transistors -base -to- emitter 
and base -to- collector. Incidentally, as 
shown in Fig. 4, if the base is the anode, 
the transistor is an NPN; if the base is the 
cathode, it is a PNP transistor. 

To determine the Zener voltage, you 
need a source of variable DC. You can 
use a variable bench -power supply if you 
have one, or you can assemble one of 
those shown in Fig. 6. In each case, the 
ratings of the rectifier and filter compo- 
nents must be chosen to match the maxi- 
mum AC source available. When you 
wire the filament transformers, if one 
does not add to the preceding one, just 
reverse either the primary or secondary 
connections. I'm sure other possible corn- 
binations will occur to you. 

Actually, any voltage source will do- 
even batteries. I have an old Heath C -3 
capacitor checker that provides current - 
limited voltages of 50 to 500 in several 
steps. Although it is intended for check- 
ing leakage in electrolytic capacitors, this 
unit is ideal for checking higher -voltage 
Zener diodes. 

Whatever voltage source you use, the 
variable DC is applied to the circuit 
shown in Fig. 7. The 100 -ohm resistor 
limits the current on low voltages. The 
voltmeter must be able to read the maxi- 
mum applied DC. 

continued on page 82 j LBO 520 
30MHz DUAL TRACE 
OSCILLOSCOPE WITH DELAY 

NEWCOM SHOW SPECIAL 
For show special 
call our toll -free 

hot line. 
2 year warranty 

i 

FEATURES: 

5mV sensitivity 

11.7nS rise time 

Fixed delay (120nS) 

20nS /cm sweep capability 

SPECIFICATIONS 

VE R l'CAL 

LEADER 
Instruments Corp. 

HON 12ON t AI 
CR 

DISPLAY ARE 

ACCE l I RATOR VDI TAGE 

HANOWIDTH 
SFNSIT IVI IY 

Bon /VERT I. 10m IHORIZ 
< Sky lnv 
DC 301064, Bun RASE 340 

' 
m 10 STEPS 1)S SEQUENCE 

MODE 

MAX SWE EP XMS cm WITH MK. 
UNCAI IBRA'EO AND CONTINUOUSL 
VARIABLE IN BE MI I N STEPS 

AUTO SYNCHRONIZE TO PEPE ATEO 

WAVE FORM OVER ZONE 

ERIE RUN BELOW 20H AND 

UNCAI ORATED AND CON I INUOUSI Y UNDER NO TRIGGER CONDITIONS 

VARIABLE IN BE 'Wt./STEPS NORMAL NO SWEEP UND(R NO TRIGGERING 

INPUT IMPEDANCE IM OHM ZSPE SINGE f ONE TIME SWEEP ONLY 

INPUT VOL 'AGE 600V IOC ANO AC PEAN I COUPLING AC HE KJ TV OC IF R1 

DISFI AY MODES CHANNEL 1 CHANNEL Z ALTERNATE SIGNAL SOURCE IN,I RNAL CH I CH Z 

CHOP 1710N14n x Y 1CH 1 NCH 7 Y1 'ERNAI 

RISE TOM 11 nS UL ARM AND 

THIGGf HING CH 1 CH Z SENSITIVITY 0 ST m 20H/ ZOMH TAC 

SIGNAI OE I AY 120ná SV rm SV rm x AXIS N V AXIS 

AI 1 CONTROLS ON f RON, PANEIf 
I 

ASV OPERATION l AMP 1NOICATION 

N U NC r. AI IRRATIO AND TP1,01 RI U CONDITIONS BEAM ROTATOR ADJUSTS 

MAUS. TIC FIt LDS HANOI E SF RVES AS ...NG BALL 

1WERS ,1V SO'60H 100V I1SV ZOOV-ZISV 110V 

.1tF 
Dr 0,0 
Ar'1\\ORIES 

II ..6. CHI. 143/4 IDE 

PRoRE BINA'ION DIRECT LOW CAP LPB 164 I: 
HNC 11 RMINAI ADAPTOR IZI 

TOLL FREE HOT LINE THE TEST EQUIPMENT SPECIALISTS 

ELECTFICINTEm 800 -223 -0474 
54 West 45 Street New vor, N Y 10036 212 687-2224 

www.americanradiohistory.com

www.americanradiohistory.com


communications corner 

What is the "T" band: where did it come from and how is it 
Used. HERB FRIEDMAN, COMMUNICATIONS EDITOR 

IT WASN'T TOO LONG AGO THAT THE TERMS 
"VHF monitor radio" or "VHF radio" 
meant a receiver that was capable of 
receiving low -band frequencies of 30-50 
MHz, high -band frequencies of 150 -170 
MHz (possibly also with the 144- to 148 - 
MHz amateur frequency band) or both 
low- and high -band frequencies. The vir- 
tual explosion in the use of VHF frequen- 
cies soon had the Federal Communica- 
tions Commission opening a UHF band 
covering the 450 -470 -MHz range. 

As you might well imagine, with all the 
public and private individuals running 
around with walkie- talkies in their hands, 
even the new UHF band became over- 
crowded. Before we could get used to 
VHF radios that covered "all" public 
service bands -low, high and UHF -we 
found ourselves reading about UHF scan- 
ners with both UHF bands, though few 
users had any idea what the word "both" 
meant. According to certain VHF radio 
dealers, some potential VHF /UHF hob- 
byists believed both UHF bands meant 
the UHF public service band and the 
420 -MHz amateur band (which some 
scanners actually did cover). 

In actual fact, however, both UHF 
bands means the 450 -470 -MHz UHF 
band and the "T" band, which are the 
UHF frequencies of 470 -512 MHz, rep- 
resenting UHF television Channels 14 
through 20. Some of the most modern 
VHF /UHF scanner promotional materi- 
al specifically state coverage of the UHF 
and "T" frequency bands, rather than 
both UHF bands. 

The "T" band was created in this 
manner: Before anyone could even start 
to remember the frequencies of the UHF 
band, they were practically used up in 
many metropolitan areas, particularly in 
view of the booming popularity of the 
UHF walkie- talkie. But right above the 
UHF band were the lower UHF TV 
frequencies that were little used through- 
out the U.S.; these frequencies could be 
accommodated by the same technology 
used for the UHF band. There's essen- 
tially no difference between a transceiver 
designed for about 470 MHz and one 
designed for 472 MHz or even 512 MHz. 
So the FCC determined that TV Chan- 
nels 14-20 should be used for UHF 

communications whenever they were not 
assigned to for a local TV station. 

The frequency allotment for each TV 
channel is identical. For example, if 
476.5625 MHz is a local government 
assignment for Channel 15, the Channel 
16 assignment is 482.5625 MHz and the 
Channel 17 assignment is exactly 6 MHz 
higher. This makes it easy to assign 
frequencies on either side of the channels 
actually used by TV transmitters. Table 1 

lists the various "T" bands. 

TABLE 1 -THE T" BAND Frequency 
Groups' 

470 -476 MHz, TV Channel 14 

476 -482 MHz, TV Channel 15 

482 -488 MHz, TV Channel 16 

488 -494 MHz, TV Channel 17 

494 -500 MHz, TV Channel 18 

500 -506 MHz, TV Channel 19 

506 -512 MHz, TV Channel 20 

'Those frequency groups not assigned to a local 
TV station might be assigned for UHF communi 
cations. 

Naturally, the question is asked, "How 
can one front end handle a factory align- 
ment for a total spectrum of at least 
450 -512 MHz ?" In the good old days 
(i.e., 1977) the answer was: "not too 
well." Generally, the user requested a 
factory alignment for maximum sensitivi- 
ty to a specific UHF frequency, or to a 
frequency band about 6 MHz wide. To- 
day, thanks to microprocessors, front -end 
UHF tuning is usually tracked automati- 
cally to the operating frequency, and the 
user has no problems regardless of which 
end of the UHF band he is monitoring. 

CB -to beep or not to beep 
With CB sales in the doldrums, just 

about everyone concerned is hoping com- 
puterized transceivers will rekindle the 
imaginations of old and new CB'ers and 
lead to greater replacement sales and 
more high -end sales among new licen- 
sees. 

While the terms "computer" or "mi- 
croprocessor" conjure up visions of a new 
era in CB communications, so far the on- 
board microprocessor has been integrated 
only with the receiver. The processor 
generally provides some form of memory - 
controlled scanning whereby you can pro- 
gram up to 5 or 10 channels to be contin- 
uously scanned for busy or clear condi- 
tions. Or it allows you to program a 

primary and alternate channel for opera- 
tion and monitoring, or for operation and 
automatic switching to the secondary 
channel (the exact type of scanning de- 
pends on the design developed by the 
individual manufacturer). 

There is a divergence of opinion on a 

function of importance to the user; it 
concerns tactile feedback. As calculator 
manufacturers learned too late, people 
need to be certain they have properly 
entered a numeral or a function on a 

keyboard. Calculators with keypads that 
did not produce a decided "click" or 
"snap" didn't do well in the marketplace. 
Several of the touch- to-operate keypads 
had to incorporate a beep tone to generate 
customer interest. 

A similar situation is developing with 
the computerized CB transceivers. Even 
though all present models incorporate a 

tactile entry capability, whereby you 
sense a click or snap upon depressing a 

key, sometimes you can get a gut feeling 
that an entry didn't take, and some micro- 
processor designs make it a bit of a hassle 
to check a memory entry. 

The first manufacturer to solve the 
tactile sensation problem is SBE, Inc. 
They provide both tactile and auditory 
confirmation of a channel entry. On the 
SBE Sidebander VI, an AM /SSB com- 
puterized transceiver, all the keypad 
switches have tactile feedback that let you 
feel the entry as the key is depressed. In 
addition, depressing the CHANNEL (pro- 
gramming) entry key generates a low 
tone in the speaker. A higher pitched tone 
is generated when the actual channel 
number is entered into memory or direct- 
ly accessed. It's almost identical to the 
"tone confirmation" used in some state - 
of- the -art computer terminals. Although 
admittedly not the most important fea- 
ture of CB receivers, it is very reassuring 
to have and may become a standard 
feature on most of the higher priced 
computerized transceivers. 

continued on page 74 
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with Kester is a simple, inexpensive way to permanently join two metals. 
When you Solder go "First Class" - use Kester Solder. 

For valuable soldering information send self- addressed stamped envelope to 
Kester for a FREE Copy of "Soldering Simplified ". 

KESTER SOLDER 
Litton 4201 WRIGHTWOOD AVENUE /CHICAGO, ILLINOIS 60639 

CIRCLE 2 ON FREE INFORMATION CARD 

COMMUNICATIONS CORNER 
continued front page 72 

CB and the fuzz 
A lot of newspaper publicity lately has 

concerned a few individuals who beat a 

police radar -supported speeding ticket by 
establishing that a CB transmission 
caused certain radar speed detectors to 
give erroneous readings. 

As with almost everything else, only 
the pioneers are winners -the first few to 
"beat the radar." Be advised that CB 
jamming has been confirmed in only one 
particular type of police radar. If your 
local police department uses a different 
radar system, you can tape down the 
press -to -talk switch on your mike and it 
won't make any difference. Similarly, be 
careful of the radar pistols that are the 
same type used to clock the speed of a 

pitched baseball when it crosses home 
plate. By the time your radar detector 
senses the radar signal, you've been 
clocked and possibly from the sides, rear, 
or above. 

But is it talk power? 
Many CB'crs assumed that the FCC's 

limitation on 100% modulation from the 
type- approved transceivers would forever 
put an end to "splash," which is when the 
modulation on one channel is heard on 
several other channels. Unfortunately, as 
many have learned, you can have 100% 
modulation limiting and still have 
"splash." This effect is actually caused by 
distortion products that are generated by 
a severely clipped and poorly filtered 

) 
H{,H_'I 

FIG. 1 -THE DIRECT 27 -MHZ OUTPUT of two 
CB transceivers modulated by 1000 Hz fed 
directly into the microphone through a micro- 
phone coupler. The signal level represents a 
"loud voice." The transceiver that produced the 
top trace maintains waveform purity by adjust- 
ing the overall amplifier gain to provide 100 
modulation limiting. 

modulation waveform. Whether you have 
a clean signal or not depends on how the 
modulation -limiting capability is attained 
in your particular transceiver. If your 
transceiver uses a Amax-type limiter, this 
combination of a variable -gain amplifier 
and a peak -modulation suppressor will 
produce the waveform shown in the top 
trace of Fig. I --about 85% to 95% modu- 
lation with very little distortion of I000- 

continued on page 82 
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PLUG IT IN AND TAKE COMMAND 
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BSR A T O CONTROL SYSTEM rr 

X -10 Remote Control For Lights and Appliances 
NO WIRES NO HASSLES 
System X -10 requires no special wiring or complicated 
installation. Simply plug the Command Console into 
your wall outlet in any desired location in your home. 
Plug each lamp or appliance into the appropriate module 
and then plug that module into any wall outlet. Any number 
of command consoles may be used in a single system. 

TOTAL CONVENIENCE 
With System X -10 at your side, you can operate almost 
every light and electrical appliance in your home without 
leaving the comfort of your easy chair. Imagine turning 
on a TV set or stereo: even dimmiig a light in the next room 
without moving from your chair. 

It may sound like one of those electronic devices found 
in a spy thriller, but you can have one today. 

And how many times have you left a light or an electrical 
appliance on overnight simply because you were too 
tired or too lazy to turn it off? Think of the money you can 
save on electric bills with System X -10. Turn off heaters or 

appliances from any location in ¿our home without 
a lot of running around. 

MICROPROCESSOR BASED DESIGN 
The BSR X -10 System uses the latest digital techniques for 

trouble -free operation. Digital pulse codes are sent through 
the power lines to assure reliably control throughout 
the system. Amazingly compact the command console 
is only 43/4" X 31/2" X 31/2 ". 

LAMP MODULE 
Each module will control any incandescent lamp rated 

up to 300 watts from control signals received from the 

Command Console. Functions include on and off, brighten 
and dim. UL listed. 

APPLIANCE MODULE 
Each module receives signals from the Command 
Console to turn appliances on and off: such as TV, stereo, 
fan, etc. Maximum appliance ratings: Resistive load -15 
amps., Motor load -1,3 HP, Incandescent Lamp -500 
wats. UL listed. 

WALL SWITCH MODULE NOW AVAILABLE 

Receives signals from the Command Console to control 
ncandescent lamps normally operated by a wall switch up 

:0 500 watts. Installs just like any normal wall switch. 

= unctions include on and off by remote or local control and 

brighten and dim by remote control. UL listed. 

GETTING STARTED 
Basic starter kit includes: 1- Command Console, 2 -Lamp 
Modules, 1- Appliance Module. Only $87.95 plus $3.00 
shipping and handling. Extra Lamp and Appliance 
Modules $16.00 each. Wall switch modules also $16.00 
each. Extra Command Consoles $39.95 each. 

ADVA 
ELECTRONIC 

To order -uSe this COIIpOn or call 

no TOLL FREE HOT LINE 
800 -223 -0474 

54 West 45 Street New YOrk N Y 10036 NEW BORA STATE 212441.2224 

Please Sera me 
BER X -10 System 4 p'ece starter kit @ 567 95 Set 

Lamp Modules @ $1600 each 

Appliance MoOules @ S16.00 each 

Will Sw4ch Modules @ $16 00 each 

Ccmmand Consoles @ 539 95 each 

Payment enclosed Bill my MASTER CHARGE VISA 

Acct Esp Date 

Name 

Andress 

City Stale Zip 

Acht Si 00 Shpgn9 and Handling N Y S Rea add sates tas 
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service clinic 4 
How the automatic brightness limiter circuit works and how 
to troubleshoot it. JACK DARR, SERVICE EDITOR 

THERE'S A CIRCUIT THAT HAS BECOME 
very common in solid -state color TV- 
the automatic brightness limiter. This 
circuit seems to be a mystery to many 
technicians (it was to me!). The most 
commonly used circuit looks a little un- 
usual, but once you boil it down to funda- 
mentals, it'll hopefully become clearer. 

Basically, this is what these circuits do: 
Screen brightness is directly related to 
the amount of beam current drawn by the 
picture tube. So, the circuits monitor this 
current. The bottom end of the high -volt- 
age supply is returned to ground through 
a small resistor. The DC voltage drop 
across this is directly proportional to the 
beam current, since the beam current 
flows through it. Check to see if the 
bottom end of the high -voltage winding 
of the flyback does not return to common 
or boost. If it doesn't, then the automatic 
brightness limiter circuit is being used. 

The small DC voltage developed across 
the resistor is negative with respect to 
ground. Why is this so? (This puzzled me 
until I checked.) Because electrons leave 
the picture tube cathodes and flow to the 
screen, then they return to ground 
through the high -voltage supply. So, the 
electron flow through this resistor devel- 
ops a negative voltage. The end of a resis- 
tor that electrons flow into will be more 
negative than the other end -this is 
ground here. The higher the beam cur- 
rent, the higher this DC voltage. (See 
Fig. 1) 

FLYBACK 

HV 
WINDING 

HV RECT 
TO PIX 
ANODE 

AUTO 
BRIGHTNESS 
LIMITER 

In color sets, the beam current is 
directly controlled by the bias on the 
video amplifier stages, which control the 
cathode voltages of the picture tube. 

Almost all of these are DC- coupled. We 
can control the beam current by control- 
ling the bias on one of these transistors, 
even in an early stage. 

Many sets use a DC- amplifier stage to 
sense the beam current, whose output 
controls the bias on the video stage(s). 
These sets are designed so that if the 
beam current exceeds the desired level, 
the brightness limiter circuit will auto- 
matically reduce the beam current. This 
tends to hold the brightness at the level to 
which it was set by the brightness control, 
despite picture content in terms of black 
to white. (Black is zero beam current or 
cutoff, and white is maximum beam cur- 
rent. Therefore, an all -white raster draws 
the most beam current.) 

BEAM- CURRENT 
RETURN 

TO 
BRIGHTNESS 

CONTROL 

+ 24V 

brightness. The variation is deliberately 
slowed down to avoid rapid fluctuations. 
This is accomplished by connecting a 

large capacitor to the base of Q4 to slow 
down the change. 

You can pin down problems in this 
circuit by measuring the DC voltages on 
the brightness limiter transistor (Q5), the 
brightnss control transistor (Q4) and lu- 
minance driver transistor. The DC volt- 
age on the emitter of Q5 should go more 
negative with a white raster or a very light 
picture. If the emitter voltage is varying 
but the collector voltage does not vary, 
then Q5 could be open. If the collector 
voltage of Q5 varies normally but the 
collector voltage of Q4 does not, then you 
can suspect Q4 is open. 

Other problems will display typical 
symptoms. If the brightness is too high, 
although the brightness and brightness 
range controls are properly set and react- 
ing OK, check all the parts, including 

G5 
AUTO 
BRIGHTNESS 
LIMITER 

Q4 
BRIGHTNESS 

LIMITER 

R30 

R10 C5 

FIG. 2 

In many sets, the sense voltage is fed 
into a resistor that is also part of a voltage 
divider fed from a low DC supply. Figure 
2 is a diagram of a circuit used in a 

Magnavox T815 chassis. This circuit is 

designed so that the negative voltage 
developed by the normal beam current 
through RIO is balanced out by the posi- 
tive voltage of the divider, leaving the 
control voltage at zero. The control volt- 
age varies the bias of transistor Q5, which 
is directly coupled to brightness transis- 
tor Q4. This transistor, in turn, controls a 

luminance- driver transistor (not shown in 
Fig. 2) that does the actual work. 

In normal operation, transistor Q5 is in 
the cutoff state and has no effect. If the 
beam current goes up, the control voltage 
goes more negative, and Q5 starts con- 
ducting. When Q5 conducts, it reduces 
the conduction of Q4 and holds down the 

C25 

TO 

LUMINANCE 
DRIVER 

resistors, capacitors, etc., in the automat- 
ic brightness limiter circuitry. R -E 

service 
questions 

HIGH -VOLTAGE PROBLEMS 
We had written each other about an 

odd problem in a Zenith chassis 
14A9C50. After 10 to 20 minutes, the 
high voltage dropped to about 13 kV and 
the grid of the 6HV5 regulator would go 
more positive. I changed the tube in the 
customer's home along with other HV 
tubes, but the problem was still there. 
You said that grid emission in the 6HV5 
could cause this problem. So, I brought it 
into the shop. 

continued on page 78 
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NOW THERE ARE SIMPSON MM'S 
,.choose the one that's best for you! 

THE LATEST! Model 463, CORD- 
LESS with LCD readout, 200 -hour 
battery operation, 26 ranges, 0.2% 
DC V accuracy . . . all in a com- 
pact package. 

x170 
kSt V V 

IN MI 
mA mA rplyrR 

orr 

All Simpson Digital 
Multimeters Have 

reliable overload- protected LSI cir- 
cuitry, easy -to -read 3 -1/2 -digit dis- 
plays, automatic polarity. 200 -hour 
burn -in backed by a 1 -year guarantee. 
A full line of optional accessories. 

For $161 
Popular Compact Model 461 
with 26 pushbutton ranges, 
0.25% DC V accuracy. 

Few 5199 
Autoranging Compact Model 
462 with batteries, charger/ 
adapter. 0.25% DC V accuracy. 

For $310 
360-2 Digital VOM 
with 0.25% DC V 
accuracy, 28 
ranges, low -power 
ohms, AC /battery 
operation. 

For $323 * For $345* For $245 
Deluxe 460-3A with 
0.1% DC V accur- 
acy, 32 ranges, low - 
power ohms, ana- 
log trend display. 

Autoranging Model 
465A with 0.1% DC 
V accuracy and 
low -power ohms 
ranges. 

Price for AC line version. AC /battery charging version available for $42 additional cost. 

CHOOSE THE ONE THAT'S BEST FOR YOU. 
SEE THEM AT YOUR LOCAL SIMPSON DISTRIBUTOR. 

SIMPSON ELECTRIC COMPANY 

1.,; .411.,,, ;. 853 Dundee Avenue, Elgin, Illinois 60120 
(312) 697-2260 Cable SIMELCO Telex 72 -2416 
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Popular Bench 
Model 464A with 
0.1 % DC V accur- 
acy and 28 ranges. 
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You don't waste a second 
on "mechanics" with 
A P All- Circuit Evaluators. 
You figure out the circuit you want, 
then plug it in for testing. You decide 
to improve your layout, and you 
make your moves as quickly as you 
think them up. There's just no faster 
or easier way to build and test cir- 
cuits and circuit ideas. 

But just because breadboarding 
is now such a cinch, don't get the 
idea that you don't have electronic 
integrity. Our solderless plug -in tie 

points are made of a special non - 
corroding alloy. Use them as often 
as you like. 

How many tie points do you need? 
Our smallest ACE has 728, our larg- 
est has 3,648. And all of them 
accept all DIP sizes. 

Everything is quality all the way. 
You can even see the difference 
in our harder, shinier plastic matrix. 

See for yourself. Phone (toll -free) 
800 -321 -9668 for the address of your 
nearby A P Products dealer. And 
ask for our complete A P catalog, 
The Faster and Easier Book. 

A P PRODUCTS 
INCORPORATED 
Box 110B 72 Corwin Drive 
Painesville, Ohio 44077 
Tel. 216/354 -2101 
TWX: 810 -425 -2250 

Faster and Easier is what we're all about. 

CIRCLE 56 ON FREE INFORMATION CARD 

SERVICE QUESTIONS 
continued from page 76 

I changed out the two VDR's in the 
circuit, assuming they were bad -same 
trouble. I figured it couldn't be my new 
6HV5 tube, or could it? So I changed the 
tube again and the whole problem cleared 
up! The only bright spot was that later on 
I got another set with the same chassis 
and the same symptoms. I replaced both 
VDR's and the 6HV5, and . . . the set 
took off like gangbusters! 

I just thought you'd like a little feed- 
back. The crystal ball was right again! 

(Thanks very much to Jim Hoffmann 
of Hoffmann Communications, Roches- 
ter, NY.) 

HORIZONTAL OSCILLATOR COIL 
I've been looking for a horizontal oscil- 

lator coil for a Dumont -Emerson model 
41 -P01. The manu facturer says it's no 
longer available. Is there any substi- 
tute? -L. B., Washington, DC. 

Thordarson's Transformer Guide 
shows this chassis and a substitute for the 
coil. The original part number is 716151, 
and the Thordarson replacement number 
is HS -27. 

NO VERTICAL SWEEP 
This Sylvania model E21 -03 came in 

with no vertical sweep at all. There's a 

thin horizontal line across the screen. It 
looks like the service switch is in the 
service position. I've run into this situa- 
tion before so I check all the solder joints 
on the terminal strip at the back of the 
deflection yoke. And I resolder them if 
they're bad. 

Thanks to Fay Jackson, Fay Jackson 
TV, Driggs, ID, for this tip. 

DAMPER TUBE TROUBLE 
Ken Krueger of Milwaukee, WI, sends 

along some very interesting data about 
damper tube problems. He says the prob- 
lems could be caused by the tubes them- 
selves, in an unusual way! 

Some damper tubes carry dual mark- 
ings. Those labeled "6CJ3 /6DW4" may 
have a heater current of only 1.2 amp 
instead of the normal 6CJ3 1.8 -amp heat- 
er current. Zenith and other sets used a 
special circuit: the heaters of the damper 
and high -voltage regulator are wired in 
series across a 12.6 -volt winding. The 
reason for this circuit scheme is that if the 
high -voltage regulator tube burns out, the 
damper goes dark and the set shuts down. 
Special pairs of tubes should be used; 
6HV5 and 6CJ3, for example. The 6HV5 
heater current is 1.8 amp. So, two tubes 
in series must have the same heater 
current. 

This causes several problems if the 1.2- 
amp 6CJ3 tubes are used. First, the high - 
voltage regulator won't heat up fast 
enough, and the high voltage goes way 
up. Later on, the regulator pulls the high 
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One -Stop 
Component Center n te r 

EXCITING NEW KITS!! 
electronic components 

Regulated Power Supply 
* Uses LM 309K 
* Heat sink provided 
* P.C. board construction 
* Provides a solid 1 amp @ 5V 
* Includes components, hardware 

and instructions 
* Size: 3 -1/2" x 5" x 2" high 

JE200 5v lamp 

rnri..___.,y .. . .,.--.-. 

.JE 73 

4 -Digit Clock Kit 
* Bright .357" ht. red display 
* Sequential flashing colon 
* 12 or 24 hour operation 
* Extruded aluminum case (black) 
* Pressure switches for hours, minutes 

and hold functions 
* Includes all components case and 

0 wall transformer 
* Size: 3-1/4" x 1 -3/4" x 1 -1/4" 

Function 
Generator 

Kit 

\`1I' 
` 

* Provides 3 basic waveforms: 
sine, triangle & square wave 

* Frequency range from 1 Hz to 
100K Hz 

* Output amplitude from 0 -volts 
to over 6 volts (peak to peak) 

* Uses a 12V supply or a ± 6V 
split supply 

* Includes chip, P.C. board, com- 
ponents and instructions. 

JE2206B 
NOW!!! OVER 300 AUTHORIZED DISTRIBUTORS ... HERE'S JUST A SAMPLING: 

ALABAMA 
Mob,le Lala yette Radar Electronics 
ALASKA 
Anchorage TV Mart 
ARIZONA 
Vole.) Yunta Electronics 
CALIFORNI 
Bepelower Earl's Hobby Shop 
Berkeley AI Lasher Electronics 
Mission Viejo Tower Electronics Corp 
Monterey Zack it 
Oceanside Electronic Center 
Palo Alto Zack Elecrronres 
Pasadena Dow Radio Inc 
Sacramento Heathkrt Electronic Center 
Sacranierrto Zack,t 
San Carlos .15 H Outlet Store 
San Diego Radio Shack A C 

Mua Mesa 
Set, Fernando San Fernando Electronics 
San Francisco Zack Elec troncs 
San Jose United Radio B TV Supply 
San Lu,s Obispo Mrd-State- 

Flectronrc Supply 
Santa Ana Quality Electronics 
Santa Crut Santa Crut Electronics 
Santa Marra Caps Electronics 
Saura Monica Mission Control 
Suisun Ciry Byre Short 
Sunnyvale Sunnyvale Electronics 
Vallejo Zackir 
Walnut C k Byte Shop 

of Walnut Creek 

ILLINOIS IContmuedl 
Oak Park Slectronics Inc 
Rock lord Imperial Computer Sysrems 
Schaumburg Data Doman 
INDIANA 
East Chicago Ann Electronics Corp 
IOWA 
Indiariora Electron,. Limited 
KANSAS 
Wichita Amateur Radio 

Equipment Company 

NEBRASKA ICont,nuadl 
Omaha Heathkrr Electronic Center 
Omaha Omaha Computer Store 
NEVADA 
Las Vegas Century 23 
NEW JERSEY 
Brick town Radio Shack Associate Store 
Cherry HP The Computer Emporium 
Pompton Lake Computer Corner 

of New Jersey 
Ramsey Typerromc Computer Store 
NEW MEXICO 
Las Cruces Electronic Supply 
NEW YORK 
Endwels Commuter Tree Inc. 
Kingston Greylock Electronies 
New York Computer Marr of New York 
Troy Trotan Elecrronres 
Utica Am Com Electronics 
NORTH CAROLINA 
Boone Alpha agree' Systems 
Durham Futurewo,ld 
Greensboro Byte Shop 
Raleigh Byte Shop of Ralr,gh 
NORTH DAKOTA 
Fargo The Computer Company 
OHIO 
Bucyrus Mead Electronics 
Cincinnati Heathk it Electronic Center 
Columbus Heathkrt Electronic Center 
Dayton Altair Computer Cenrer 
Reynoldsborg Universal Amateur Radio 
OKLAHOMA 
Oklahoma Cite B,rs. Bytes B Micros 
OREGON 
Albany Oregon Ham Sales 

Coos Bay Herrick Electronics 
Portland Portland Radio Supply 
Salem Computer Pathways 
PE NNSY LA VAN IA 
Hershey Mtcrocomputer Systems Inc 
Pittsburgh Heathkrt Electronic Center 
York G Y C Company 
RHODE ISLAND 
C,a.,stor, labbour Electronics Coy 
Pawtucker 'abbot, Elecrronhc, Cory 
TENNESSEE 
Chattanooga William's Data Co,np Div 
Clarksville Masstronic, 
Coi, ki vi.. Wou , r s Sere r, Calif, 

TENNESSEE IContsnuadl 
Knoxville Byte Shop 
Nashvirre Electra Distributing Co. 
TEXAS 
Amarillo Computer Encounters Inc. 
Dallas CompuS000 
Houston Altair Computer Center 
Houston COmpuShop 
Houston In teractre Computer, 
San Antonio Sherman Flee frames 

Supply Inc. 

UTAH 
Midvale, Heathkrt Electron,[ Center 
Provo Alpine Electronic Supply Co. 

VIRGINIA 
Alexandria Computer Hardware Store 
Alexandria Heathkrt Electronic Center 
Charlottesville Lafayette Radia 
Hampton Lafayette Radio 
Norfolk Avec Electronics Corp. 
Richmond Avec Electronics Corp 
Roanoke The Computer Place 
Virginia Beach Heathkrt Electronic Center 
WASHINGTON 
L nngvn w Progress Electronics 
Moses Lake Ron's Electronics 
Pasco Rive w Electronics 
Seattle Amateur Radio Supply 
Seattle CCom 
Seattle Empire Elecrronres 
Spokane Personal Computen 
Tacoma C & G Electronics 
WEST VIRGINIA 
Morgan w n Electro Distributing Co. 
Wheeling Lafayette Radio 
WISCONSIN 
West Allis Olson Electronics 

COLORADO 
Aurora Co,,, Co Electronics 
CONNECTICUT 
Bridgeport Bridgeport Computer 
FLORIDA 
Fr. Lauderdale Computers For You 
GEORGIA 
Atlanta Atlanta Conspurev Mart 
HAWAII 
Honolulu Integrated CrrCUit Supply 
IDAHO 
Idaho Falls Aud,otronres 
ILLINOIS 
Evanston lite Bitte Machine Co 
Evanston Tre State Electronic Corp. 
Groveland Moyer Electronics 
Mount Prospect Tr, Stata Fleerrooi, Corp 

KENTUCKY 
Lexington 

LOUISIANA 
Baron Rouge 
Houma 
Me tarie 
MARYLAND 
Chureh,11e 
DalOascus 
La Vale 
Rockville 
Rockville 
Towson 

Radrn Electronic 
Equipment Co. 

Pelican Electronics 
Pelican Electronics 
Pelican Electron 

Churchvdle Electronics 
Damascus CB 

J B M Electronics 
Computer Workshop 

Heathkrt Electronic Center 
Baenesvrue Electronrrs Inc 

Towson Heathkrt Electronic Center 
MASSACHUSETTS 
Pittsfield P,ttstreld Radio Co Inc 
Waltham Computer Mart Inc 
Worcester RM Electronics Inc 
MICHIGAN 
Clawson Radrn Supply B Eng,nee.rng 
Detroit Heathkrt Electronic Center 
Emir Hobby Electronic Center 
Lansing Fulton Radio Supply Co 
Midland Cornputronn Corp 
Mr Clemens The Computer Store 
Niles Niles Radio Supply 
MINNESOTA 
Duluth Northwest Radio of Duluth 
Hopkins Heathkrt Electronic Center 
Sr Paul Heathkrt Electroinc Center 
MISSOURI 
El Dorado Springs Beckman Electronics 
MONTANA 
Billings Conley Radio Supply 
Boteina,, Electronic Service B Orst 
NEBRASKA 
Lincoln Alta Computer Center 

Sync Er rrr,mr Sor r :Inn 

CANADA 
Alberta (Calgary) The Computer SnOP 
Ontario (W,llowdalel Home Computer 

Centre 
Quebec (Montreal) Wang's M,crocenter 
ENGLAND 
Berkshire Newerar, Computing Store 
GUAM Marianas Electronics 
PANAMA 

C'te SOntei, S A 
SINGAPORE Inter trade (PTE) Ltd 

ASK YOUR ELECTRONICS STORE TO STOCK JIM -PAK TODAY!! 
U Z 

Ñ JIM -PAK® 1021 HOWARD AVENUE, SAN CARLOS, CALIFORNIA 94070 (415) 592 -8097 
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V VECTOR 
PACKAGING SYSTEMS 

SAVE TIME & MONEY! 

New ANYDIP 
8804, $21.95 

I"""Mti 

Igia Jr 919111M tl r 

8802-1, $21.95 

S -100 CARDS 
Five models available. Universal tinned buses, pads or 
plain. 0.042 inch diameter holes on 0.1 inch grid for 
mounting anything anywhere. For interface, memory, 
breadboarding. 

R681 -2 RECEPTACLE FITS 8803 MOTHERBOARD 
Model R681 -1 has 0.062 inch long 0.025 inch square tails. 

NNI11N111111l111111111j1111111111111i1t6t449U4qnnIIl 

VECTOR R6R1.2 

tit-LALIG 
TEFZEL* Insulation Wire Wrapping Tools: 

u.s.& 
foreign patents 

v' 

Up to 4X faster. 
Heavy insulation. 

P184 -4T with NiCad 
batteries, recharger, 100' 

daisy-chain wraps of wire: $105.00. 
P184 with 100 feet of wire, $30.00. 

BEAUTIFUL VP2 ENCLOSURE -supplied completely 
assembled for packaging. 
S -100 based systems. Clear 
aluminum with blue vinyl 
finished slide -off sides, top, 
and perforated bottom cover; 
heavy chassis plate, 
removable front and real 
panels, adjustable 
connector /Motherboard 
mountirg struts, card 
guides (plastic guides 
supplied uninstalledl. 
VP2, $159.00. VP1, 
cards mount perpendicular 
to front. $163.00. BP17 -9 accessory back panel, $10.95. 

Low -noise model 8803 S -100 Motherboard not shown. 
Eleven positions ready for connectors. Glass epoxy, 
solder masked etched circuitry for passive and active 
termination, twelve tantalum capacitors and 
instructions. $29.50. 
DuPont Prices subject to change without notice. trademark 

Send for complete data. Packaging systems for other 
card sizes and systems, rack mounting are available 

VECTOR ELECTRONIC COMPANY, INC. 
12460 Gladstone Avenue, Sylmar, CA 91342 

telephone (213) 365 -9661; TWX (910) 496 -1539 
ad number 627901 
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voltage down, and the sweep decreases, causing a narrow 
raster. 

The other pair of tubes, the 6JH5 regulator and the 6DN3 
damper, both have a 2.4 -amp heater current. Plus the 6JK5 
regulator /6CJ3 damper tube combination is rated at 1.8 amp. 

Many thanks, Ken, for this information. We appreciate it. 

ALWAYS CHECK THE FIGURES 
Thanks very much for your letter on the horizontal instability 

in the Philco model 21L23. I was at the end of my rope and was 
shotgunning the whole circuit! When I checked back, I found I'd 
replaced the 390 -pF coupling capacitor with the wrong value! 
Putting in a new one with exactly the right value fixed the prob- 
lem!-D. McK., Fall River, MA. 

Quite a long time ago I kept getting funny results when 
replacing bypass capacitors. After much head- scratching, I 

discovered that I had several (new) capacitors in my drawer, 
marked 0.001 µF. My capacitor tester showed plainly that they 
were 0.0001 µF, quite a difference! Moral: when in doubt, 
check! 

WHAT'S A `BARKLEIGH" TV? 
Do you have any information on a TV set called a "Barkleigh"? 

Neither Sams, Sanyo nor anyone else has any information. The 
problem lies in the horizontal sync, but we don't want to work on 
a set without a schematic. -J. C., Slidell, LA. 

The reader then wrote again to let us know that the Barkleigh 
was a set manufactured in Korea, and sold by a New Orleans 
discount house. 

The problem was found and fixed! Someone in the TV plant 
had apparently used a pair of cutters to clip off the longer leads 
on the PC board. However, he forgot to resolder the leads with 
bad joints. After about 25 of these leads were resoldered, the set 
works! R -E 

7208 COUNTER 

WHERE ELSE 
BUT DAVIS ? 

All Davis Frequency Counters deliver highest quality at 
low cost. But Series 7200 plug -in or battery- powered 
Mini Counters are truly minimal cost, general purpose 
instruments that sacrifice no basic performance char- 
acteristics. No other counter offers such superior fea- 
tures at Mini Counters' prices. One year warranty on 
assembled units, 90-day on kit components. 
2 MODELS: Kit $149.95 Assembled $199.95 

All Metal Cabinet 115 V or 12 V operation 
8 Digit .4" LED Display Selectable Gate Times. .1 & 1 sec. 

Crystal Time Base (1 ppm after cal.) 
OPTIONS: Portable w /Ni -Cad Battery (Built -in Charger) $39.95 

Crystal Oven (1 ppm 10 to 50 °C) $39.95 Handle $5.00 
Order direct from factory. Add $3.00 for shipping, $1.00 extra 
for C.O.D., and 7% sales tax in N.Y. State. Payment by certified 
check, money order, Master Charge, VISA. Credit -rated company 
P.O. accepted. Money back guarantee if returned in good con 
dition in 10 days. Kits returnable only unassembled. 
For more information, request FREE DESCRIPTIVE LITERATURE. 
or for in -depth preview, send $3.00 for 32 -page INSTRUCTION 
MANUAL. Detailed, illustrated. Credited against purchase of 
either unit. 

D oa© 
DISTRIBUTOR INQUIRIES INVITED 

Affordable quality is the Davis difference. 

DAVIS ELECTRONICS 
636 Sheridan Drive, Tonawanda, N Y. 1.11E' 715 874 -5944 
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WHY CUT? 
WHY STRIP? 
WHY SLIT? 

JUST WRAP TOOL WITH 
._i 'ONE 50 FT. ROLL OF WIRE 

COLOR PART NO. U.S. LIST PRICE 

BLUE JW -1 -B 514.95 
WHITE JW.1.W 14.95 
YELLOW JW -1 -Y 14.95 

RED JW.1 -R 14.95 

41 
REPLACEMENT ROLL OF 
WIRE 50 FT. 

BLUE R -JWB 2.98 
WHITE RJW -W 2.98 
YELLOW RJWV 2.98 
RED R -JW-R 2.98 

AWG 30 Wire 
.025" Square Posts 
Daisy Chain or Point To Point 
No Stripping or Slitting Required 
....JUST WRAP TM.... 

Built In Cut Off 
Easy Loading of Wire 
Available Wire Colors: $ 95 14 Blue, White, Red & Yellow 

USA 
FOREIGN 

PATENTS 

PENDING 

DAISY CHAIN POINT TO POINT 

OK MACHINE & TOOL CORPORATION 3455 CONNER ST., BRONX, N.Y. 10475 (212) 994 -6600 /TELEX 125091 

'MINIMUM BILLING 525.00 / ADD SHIPPING CHARGE 52.001 NEW YORK CITY / STATE RESIDENTS ADD APPLICABLE TAX. 
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COMMUNICATIONS CORNER 
continued front page 74 

Hz fed directly into the microphone. 
If your rig has a wide -open mike - 

preamplifier and straight peak clipping, 
you will see the waveform that is shown in 
the lower trace of Fig. 1 (with the same 
signal fed into the mike). Note how the 
peak clipping produces sharp square - 
waves whose harmonics spread out over 
adjacent channels. Both rigs meet the 
100%-modulation-limiting requirement, 
but the signal waveform that created the 
top trace obviously has a "cleaner" sound 
and greater "talk power." R -E 

HOBBY CORNER 
continued from page 71 

The diode is connected as shown, cath- 
ode-to- positive. The voltage is increased 
slowly, and the reading on the voltmeter 
rises with it while the milliammeter 
remains at zero. When the Zener knee is 
reached, the milliammeter begins to show 
current and the voltmeter stops rising (or 
nearly so). Do not allow more than a few 
milliamperes to flow through the Zener 
diode for more than a short time. 

When the voltmeter reading levels off, 
even with briefly applied higher input 
voltage, the meter reading is the Zener 

THE BENCH -TYPE DMM'S, 
FROM SOAR ...THEY FIT 
YOUR BUDGETANDALLOF 
YOUR N EEDS. 

High accu, ay, 
five function 

racy 
modesdepeod, 31/2 

bilit 
and 

41/2 digit displays, auto rang- 
ing, automatic zero adjustment, automatic polarity indication, 
battery operation or optional AC to DC adapters -these are just 
some of the features that make SOAR's bench -type DMM'S 
different and better. 
Take our MC -545. It's priced below $290, and it measures DC 
voltages to 1000 V, AC voltages to 750 V, DC and AC current to 
1000 mA, and resistance to 20 meg. Maximum indication is 19999 
or - 19999. It also comes with an optional BCD output (8, 4, 2, 1) for 
connecting the multimeter between a CPU and a digital recorder. 

If a 31/2 digit display satisfies 
your requirements, consider 
the MC -535 or MC -536. They 
have HI -LO Ohm switches for 
all ranges, and prices start at 
$199.95. 

MC-5364 

And then we have the top of 
the line -the MC -546. It has 
most of the features of the 545 
plus auto ranging. 

/MC -546 

To get the full story, call or write for a free catalog on SOAR's entire 
line of dependable and economical test instruments. 

SOAR 
corporation 

SOAR ELECTRONICS (U.S.A.) CORP. 
200 13TH AVENUE 
RONKONKOMA, NEW YORK 11779 
TEL. (516) 981 -6444 /TELEX 144638 

CIRCLE 49 ON FREE INFORMATION CARD 

voltage of that diode. 
The third and final question posed 

earlier about the unknown Zener diode is 
its wattage rating. About the best you can 
do is to apply overvoltage (and high 
current) until the Zener diode burns out 
and then compute P = I X E. 

10052 

VARIABLE 
DC 

0 -50mA 

FIG. 7 

Fortunately, however, you can guess at 
the power rating from the size and form 
of the diode. To obtain a basis for 
comparison, take a close look at some 
Zener diodes at your local distributor. 
Obviously, it is better to underrate the 
diode than to overrate it. Also, in apply- 
ing your self -rated Zener diodes, keep in 
mind that heat is the enemy, so use regu- 
lar heat sinks on metal Zeners (both the 
diode and the transistor variety). 

There you have the Zener diode sto- 
ry-or most of it. You should be able to 
devise any kind you need without break- 
ing the bank -even big models to replace 
voltage- regular tubes in older tube -type 
equipment. R -E 

String Synthesizers 
Can Be: Just strings... 

....But when 
designed by 
Marvin Jon 
they have: 

violins /cello /piano, variable chorusing, 
keyboard split, synthesizer interface, 
variable sustain controls. jacks for foot 
controls, dual violin /cello mixers, 
separate mixable piano output, stereo 
string & computer interface options. 

l t (F/yx Al'c >/1Alrr 
just $295 kit $600 assembled 
from BMA You're gonna love it! 

TELL ME MORE 
( ) Send Assembly e: Using Manual $5 refundable 

upon purchase Strinpz 'n' Thingz. 
( ) SEND FREE CATALOG 

name 

(dress: 

o\.. Mate Zip. 

smaELECTRONICS Dept. 8-R 
1020 W.Wilshire Blvd 01,1,11,07,i Coy OK 1311614051843-9626 
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ALL ThE MOST WANTED FEATURES 

AT A MOST WANTED PRICE... 
BIG', HIGH LCD DISPLAY 

USE INDOORS OR OUT 

200 HOUR 9V BATTERY LIFE 

AUTO ZERO. POLARITY. 
OVERRANGE INDICATION 

100 mV DC F.S. SENSITIVITY 

19 RANGES AND FUNCTIONS 

oN$74.95 
HICKOK 
10514 Dupont Y.e..,e 44 K.1.1 

1216i 541 11060 TWX 814421-e2e6 

Here iE the handful) of 
accuracy yoj ve been 
waitiig for. Hand- 
somely encased. 

Compact Efficient. 
Only 12ounces. 
H ckok's exciting, 
new LX 303. 31/2 

digit Mini- Multime- 
ter with high quality 
components. one 
year guarantee 
and rugged Cyco- 
Iac' case offers 

fea.ures previously 
found only in ex- 
ensive units. ...at a 
price under $75 00' 

So why wait any 
longer'? The 

amazirg LX 303 
is here. NOW' 

Another American 
made test equip- 

men: breakthrough 
from H ckok. The Value 
innovator. Order today' 

Rem' 
set 1 

;... 
ores t. 

the 
HICKOK 

0 411=11=11 

Available accessories include AC 
adapter, padded vinyl carrying ca 
40KV DC probe. 10 Amp DC Ste r 

X10 DCVt>+'ideoÌertty 
orotectiAg,krtuplo f 

CIRCLE 4e ON Fat INFONMA 

SPECIFICATIONS: 
DC VOLTS (5 RANGES): 0.1 mV to 1000V, Accuracy 
±0 5 rdg t 0.5% f s. Input imped: 10M n; Max. 
input 1 kV except 500V on 200mV range. 
AC VOLTS (40Hz to 5khz): 0 1V to 600V; Accuracy' 
±1.0% rdg ±0.5% f s -2dB max. at 5kHz); Max 
input 600V. 
RESISTANCE (6 LOW POWER RANGES ): 0.1r)to., 
20M ¡I; Accuracy: ±-0.5% ro(.; 0 5 e f.s 
on 20M(í range); input protected ;')1YAiltI 
ranges - 

DC CURRENT (6 RANGES;:.O1.9,4 to 100mA; 
Accuracy: t 1.0% rdg ,- 0.5% f.)" 
DIMENSIONS AND WEIGHT: 5 -7/8" x 3 -3/8" x 
1 -3/4", 12 oz.; POWER 9V batt. (not incl.) or Hickok 
AC adapter; READ RATE: 3/sec. OPERATING 
TEMPERATURE: O1 -50 C 

k distributor or order below 

A 
ELECTRONIC 

TO ORDER CALL TOLL FREE 
80C- 223 -0474 

t 'Afoxe'sSPi Streit,' New York NY 10036 212- 687 -222' 

Pt CASE SEND ME 
74.95 n LX303 Dty,al Vluttuneters .. 

IRC -e AC Adapter, 115 /AC (220VAC avail ® 7.50 ea 

CC-3 Deluge Carrying Cu. 7.50 ea. 

VP -10 X10 DCV Prob. Adapter .... ®14.95 ea. 

CS -1 10A DC Current Shunt l>4 14.96 ea 

VP40 40 KV DC Probe ..... Q 35.00 ea 

Payment encl. G Bill my. Master Charge W VISA 

Account Sr Exp. Date 

Name 

Address 
City Sute Zip 
Add $3 00 Postage and Handling, N.Y. res dents add sales tu 

1 
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!PT: producis 

250 -MHZ FREQUENCY COUNTER, model LOG - 
823, features an 8 -digit fluorescent display, a 
variable sensitivity to 20 mV, pushbutton attenua- 
tion, and a selectable 50 -ohm or 1- megohm input 
impedance. The counter measures frequency 
from 10 Hz to 250 MHz, with 0.1 -, 1 -, or 10- 
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second gate times. Three timebases are avail- 
able: standard timebase offering 5 -ppm tempera- 
ture stability, crystal oscillator with 1 -ppm stabili- 
ty, and a crystal -oven oscillator with 0.02 -ppm 

stability. Suggested retail price: $449.95. -Lead- 
er Instruments Corp., 151 Dupont St., Plainview, 
NY 11803. 

SIGNAL GENERATOR, model R- 1201A, covers a 
frequency range of 100 Hz -1000 MHz in 100 -Hz 
steps in continuous -wave. FM or AM modes. The 
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instrument's 100 -Hz resolution and shielded out- 
put support any high- frequency system to 100 
MHz, as well as CB or 800 -MHz bands. Specifica- 
tions: spurious signal rejection, -40 dB (below 
110 MHz), -50 dB (above 110 MHz); harmonics 
are 25 dB below the fundamental. The signal 

generator is overload -protected. Suggested retail 
price: $4325. -Motorola Inc., Communications 
Div., 1301 Algonquin Rd., Schaumburg, IL 
60196. 

DIGITAL MULTIMETER, model MC -545, is a 4'/,- 
digit bench instrument that has five functions and 
provides automatic zeroing and polarity indica- 
tions. A BCD output (8,4,2,1) can be used to 
connect the DMM between a CPU and a digital 
recorder. The unit measures voltages from 
2 -1000 AC and DC; current from 2 -1000 mA; and 
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resistance to 200 megohms. Suggested retail 
price: $289.95. -SOAR Corp., 200 13th Ave., 
Ronkonkoma, NY 11779. 

RCA's broad line of flameproof resistors. 
www.americanradiohistory.com
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ílí ilAt 
Iccatálóg 

A fine selection of small tools, 
measuring instruments, hard -to -find 
items for shop, home and lab. 

Convenient one -stop shopping for 
technicians, engineers, craftsmen, 
hobbyists. Major credit cards ac- 

cepted, satisfaction assured. Get 

your NATCAM catalog today. 

,\ National Camera, Inc. 
2000 West Union Ave., Dept. 01F 
Englewood CO 80110 USA 

AUTOMATIC WIRE STRIPPER, model 70334C, 

strips 22 -gauge to 8 -gauge solid or standard wire 
very fast and can remove insulation up to '1. -inch 
thick. The jaws hold wire firmly until cushion -grip 

Clampq Wln Gauge ... su.. 
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handles are released. The model 70334C is avail- 
able at local distributors. -Vaco Products Co., 
1510 Skokie Blvd., Northbrook, IL 60062. 

PORTABLE DIGITAL MULTIMETERS, models 
Tech 300 and Tech 310, are 31/4-digit LCD porta- 
ble DMM's featuring CMOS LSI circuitry. The 

Tech 300 offers 0.5% accuracy over 5 DC ranges 
(200 mV -1500 volts), with a 22- megohm input 
impedance; measures up to 1000 volts RMS over 
a 10 -kHz bandwidth; and measures current (AC 

or DC) from 200 pA -2A. 
The Tech 310 has 0.25% accuracy over 5 

ranges to 1500 volts with a 22- megohm input 
impedance; includes /nsta -Ohms IC test function 
for making continuity checks; and provides a 10- 

amp AC /DC measurement range. 
Both instruments are fully overload -pro- 

tected- voltage ranges to above 1500 VDC or 
1000 VAC RMS; and resistance ranges to 300 

CIRCLE 155 ON FREE INFORMATION CARD 

VDC or RMS. A 9 -volt battery, spare fuse, safety 
test leads and user's manual come with each 
meter; optional accessories include carrying 
cases, probes and tips, and a test lead kit. 
Suggested retail prices: the model Tech 300, 
$100; the model Tech 310, $130. - Beckman 
Instruments, Inc., 2500 Harbor Blvd., Fullerton, 
CA 92634. 

29 -RANGE HAND -HELD DMM, model 935, has a 

basic sensitivity of 100 MV, both in DC and AC 
measuring functions. The meter provides 5 

ranges of DC voltage measurements with 100% 

overrange capability; it measures from 100V to 
1000V in either polarity, with both plus and minus 
sign displayed. The DC function is protected to CIRCLE 34 ON FREE INFORMATION CARD 

And still your best source for replacement use. 

Since RCA's flameproof resistor line was first 
announced in 1974, the line has included the values 
and ratings most needed in modern electronics cir- 
cuitry. Available in 1/4, ' /z, 1 watt and 2 watt ratings 
from 0.1 ohm to 1.5 megohms, these high -quality 
metal -film resistors can be used in nearly all appli- 
cations calling for 2, 5, or 10 percent tolerances. 

RCA flameproof resistors are attractively packaged 
in easy -to -spot blister packages, color coded by 
wattage ratings. 

RCA now offers more values 
where you need them most. 

RCA has added a total of 120 new flameproof 
resistors - all in the low values: from 0.1 to 9.1 

ohms in 1f?, 1 and 2 watt ratings. 

RCA's line is still first in its field and is still your best 
choice for the flameproof resistors you need most. 
For full information, contact your RCA distributor. 
Or write to RCA Distributor and Special Products 
Division, 2000 Clements Bridge Road, Deptford, 
N.J. 08096. 

nonFlameproof m 

Film Resistors 
85 
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BEST IN NEW ELECTRONICS BOOKS! 
Making and Using Electricity From the Sun 144 p.. 85 i 

Users. the Light Fantastic 294 p 158 d. $6.95 
O The Power Supply Handbook 420 p , 292 il. 57.95 

The Complete Handbook of Robotics 364 p 137 d. $7.95 
D Artificial Intelligence 252 p.. 118 il. 

$ 

7.95 
Hdbk of Remote Control L Automation Tech. 294 p . 250 il. $7.95 

O Build Your Own Waking 16 -Bit Microcomputer 80 p.. 73 il. $3.95 
O The Giant Book of Amateur Radio Antennas 162 p 255 il. $1.95 
O Install Your Own Home or Mobile Electric Power Plant 252 p.55.95 
D Design L Build Your Own Custom TV Games 546 p . 244 d. $9.95 

Computenst s Handy Manual 64 p 39 it $2.25 
O Dlglbl Interfacing With an Analog Wald 406 p . 277 il. $1.95 
O How to Select L Install Your Own Speakers 238 p.. 131 d. $5.95 

AR About Telephones 192 p . 140 it $4.95 
D Understanding Electronics 182 p 265 il $4.95 
O 21 Tested, Ready -To-Run Game Programs in BASIC 266 p. 65.95 
C Amateur Rado license Study Gde For Novice. Tech, L Gen Class$6.95 
O Direct Current Maters- Character's L App 252 p . 170 it. $14.95 

Design. Build. L Test Complete Speaker Sys 336 p.. 189 4 $6.95 
D Color TV Trouble Factbook -Prob L Sol 434 p 617 il. $195 
O Rado Control Manual - Sys. Circ. Conti 3rd Ed 256p.. I9711.55.95 
O First Class Commercial FCC License Study Guide 391 p. $1.95 
O How to Build L Use Low -Cost Hydrophones 140 p.. 37 d. $4.95 
O Programs in BASIC for Electronic Eng, Tech. L Experim $4.95 
O llus Dictionary of Microcomputer Terminology 322 p.. 150 il. $7.95 

Conputerisfs Handy Oatabook Dictionary 96 p 42 d. $3 95 
O 303 Dynamic Electronic Circuits 308 p 303 il $6.95 
O Install Ming Electronic in Cars, Boats. Planes, Trucks L PA's$7.95 
O The BASIC Cookbook 110 p . 49 il. $4 95 

O Antenna Construction Hdbk for Ham. CB L SWL 238 p 132 il $5.95 
D Radar Detector Handy Manual BO p 63 d $2.25 
O Now to Repro Video Games 270 p .181 it $7 95 

O How to Cast Small Metal and Rubber Parts 144 p . 132 d $5 95 
O TV Field L Bench Servicer's Handbook 208 p , 165 II $6.95 

Cut Your Elect Bill L Install Your Own Emerg Power System 51.95 
O Instrument L Control Sys Engineering Hdbk 434 p.. 184 d. $19.95 
D Beginner's Guide to Designing /Building Transistor Rados $4.95 
O Automotive Air Conditioning Hdbk -Install.. Maint /Repair $6.95 
O The Master Handbook of Electrical Wiring 406 p., 289 it $6.95 
n Understand Sound. Video, L Film Recording 140 p., 74 il $5.95 
D Towers International FET Selector 140 p.. 91 il. $4 95 
O Beginners 6de to Computers /Microprocessors -with protects 56 95 
n Design L Build Electronic Instrumentation 420 p . 

210 d $9.95 
D Now to Repair Mode L Slide Protectors 304 p , 210 il $7 95 

O Towers International Transistor Selector -2nd Ed 200 p $695 
D Closed-Circuit TV Installation. Maint, & Repair 294 p.. 220 il. $8.95 
C Bald -It Book of Solar Heating Protects 196 p.. 1 I 1 II. $4 95 
D Solar Flare Monitoring L Propagation Forecast Hdbk 196 p $6.95 
O 51 Practical Programs and Games in BASIC 210 p., 64 d 57.95 
O Beginner's Guide to Microprocessors 182 p.. 106 il 95 
O Modern Electronics Math 686 p. 424 il Sr t 95 
O Nam Radio Incentive Licensing 6de -2nd Ed 154 p, 70 d 54.95 
O Hearing Aid Handbook 336 p.. 224 II. $1.95 
O Programming Microprocessors 210 p.. 105 il. $0.95 

11ND NO MONEY, We ii invoice you on lO DAY FMEE TRIAL CID 
entire ad to order 100% guaranteed or your money refunded 

595 

IL 
JAB BOOKS BLUF 910GB SUMMIT PA 17211 
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± 1000V on all ranges; and the basic instrument 
accuracy is ± 0.1% ± 1 digit. 

The unit measures resistance in 6 ranges from 
100 ohms to 10 megohms with a basic accuracy 
of ± 0.2% on the low range, and ± 0.3% on the 
highest range. The AC range is the same as the 
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DC range and provides a 100 -0V sensitivity. Full 
overvoltage, overcurrent and high -transient pro- 
tection is provided, and current ranges are fuse - 
protected against inputs greater than 2A. All 
ranges, functions and excitation level are push- 
button- selectable, and measurements are shown 
on a 31/2- digit, 1/2-inch-high liquid crystal display. 

Power is provided by a 9 -volt alkaline battery; 
optional AC adapter is available. The instrument 
is housed in rugged plastic, measures 31/2 X 6% 
X 11/2 inches, and weighs 9 oz. Test leads, 
battery, spare fuse, warranty and operator's 
manual are included. Price: $149. -Data Preci- 
sion Corp., Electronics Ave., Danvers, MA 
01923. 

3Ya -DIGIT DMM'S, model DM 502A and model 
DM 505. The model DM 502A measures DC /AC 
voltage and current, resistance, dBV and dBm, 
and temperature; it provides autoranging capa- 
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bility for voltage, resistance and dB measure- 
ments. It also provides a true RMS reading and 
plug -in capability for all Tektronix TM -500 instru- 
ments. The model DM 505 measures DC /AC volt- 
age and current, and resistance. The model DM 
502A also offers pushbutton -selectable functions 
and ranges, LED display, a choice of front -panel 
or rear- connection inputs (also pushbut- 
ton- selectable); the unit is available with or with- 
out probe. Suggested retail prices: the model DM 
502A with probe, $520; without probe, $395; the 
model DM 505, $250. - Tektronix, Inc., P.O. Box 
500. Beaverton. OR 97077. 

TOTALLY PORTABLE. 
TOTAL RELIABILITY! 

Measure or generate 10 kHz to 1000 MHz 
Fully synthesized 
Monitor FM deviation 0 -6 kHz or 0 -1.5 kHz 
AM /FM modulation 50 -6000 Hz 
Audio signal -generator output 
Decade frequency- standard output 
FM deviation -meter scope output 
Accuracy .00005 °'o 

Private tone filter 
Calibrated output in dB and uV 
Antenna included 
Weight only 22 pounds 
Operates on 115/220 VAC, 50 -400 Hz: 12 VDC, 
or optional battery pack. Only 6W 
Leasing available 

...LAMMDIS 107C 
COMMUNICATION SERVICE 
MONITOR DELIVERS 
EVERYTHING WE CLAIM. 

...WE HAVE DELIVERED EVERYTHING WE CLAIM SINCE 1932. 
HONESTLY! FOR LESS THAN YOU'D EXPECT. 

LAMPi7aIN LABORATORIES INC. P.O. Box 9048 erandenton, Fla. 33506 
In Fla. 813- 792 -5566 Collect (Toll Free) 

800 -237 -9477 
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NEXT BEST THING i0 BEING THEREI 

With your own tutor, electronics naturally seems easier, more understandable. Now these unique 
training aids bring you friendly, over -the -shoulder, hands -on guidance as if you had an expert 
right beside you. All planned and prepared in our effective Easi -Way I M teaching style. Only 
face -to -face instruction could be more personal. Nothing else like these...anywhere' 

Two Forest Belt's Service Training MONOGRAPHS: 
"TRIGGERED OSCILLOSCOPES -Four Hours to Familiarity" "Easi -WayTM Solutions for Electronics Math and Formulas" 

Sit down in front of your triggered scope 30 minutes a 

day, and go through carefully organized exercises. In 
less than two weeks, you can truly UNDERSTAND how 
your scope displays signal waveforms; where to set 
the knobs and switches; what waveshapes mean; what 
to do when you can't seem to get a display on your 
scope. End up feeling comfortable and self- assured 
with any triggered oscilloscope. 

Order 48A - $12.50 postpaid 

P.5. -The above title is available also as a 

Forest Belt's SELF -TRAINER KIT: two audio cassettes 
plus a dozen sets of Worksheets (for a group). 

Order 48K - $ 79.50 postpaid 
Additional Worksheets Order 48W - Ten for $ 25.50 

Spend a half -hour each day with your inexpensive sci- 
entific calculator (many models under $40) . Learn 
quickly to solve electronic formulas without knowing 
algebra, Thorough Easi- ReadTht explanations, plus 
dozens of planned examples and exercises for you to 
work yourself. Shows you how to deal with Ohm's Law, 
Kirchhoff's Laws, series and parallel circuits, reac- 
tance, impedance, resonance, decibels, and plenty more. 
Handle complex math easier than you ever thought 
possible. 

Order 29A - $ 12.50 postpaid 
Scientific Calculator Order 28SC $ 35.50 postpaid 

Enclosed In my 5 check or money order (outside U.S., add 20% to all prices). Please ship 

MONOGRAPH 28A "Easi-WayTM Solutions for Electronics Math and Formulas" 0 5 12.50 each 

Scientific Calculator 28SC (sults use with 28A) @ $ 35.50 each 

MONOGRAPH 48A "TRIGGERED OSCILLOSCOPES -Four Hours to Familiarity" @ 5 12.50 each 

SELF -TRAINER KIT 48K "TRIGGERED OSCILLOSCOPES -Four Hours to Familiarity @ $ 79.50 each kit 

Additional Worksheets 48W (for larger groups to use with KIT) @ $ 25.50 for ten 

My name is 

Address 

Age 

City 

Forest Belt's Service Training MONOGRAPHS 
Box 68120 Indianapolis IN 46268 

Phone 

State Zip Code 
C 
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Put Professional Knowledge and a 

COLLEGE DEGREE 
in your Electronics Career through 

Earn Your 

DEGREE 
by correspondence, while continuing your 
present 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. 

The Grantham electronics degree pro- 
gram begins with basics, leads first to the 
A.S.E.T. degree, and then to the B.S.E.T. 
degree. Our free bulletin gives complete 
details of the program itself, the degrees 
awarded, the requirements for each degree, 
and how to enroll. (We are located at 2500 
S. LaCienega BI., Los Angeles, Calif.) Write 
to our mailing address shown below for 
Bulletin R -79. 

Grantham College of Engineering 
P. O. Box 35499 

Los Angeles, California 90035 
Worldwide Career Training thru Home Study 
CIRCLE 54 ON FREE INFORMATION CARD 

Try this exciting 
new hobby! Build 
your own electronic concert 
organ. It's easy. No technical 
knowledge required. Just 
follow the clearly pictured 
instructions of the famous 
Wersi do- it- yourself system. 
Choose from seven different 
models. Send $2.00 
(refundable) with coupon for 
colorful 104 page catalog. 

°WEREI 

Il . l6- 
.+, - "NiMI11M _ 

eW1,1,,,, 

Xcelite 
service 

master Nits 

all the electronic 
service tools you need 

99% of the time 
Model 99SMW adds new dimensions to 
the serviceability of Xcelite's famous and 
still available 24-piece 99SM Service 
Master Set. 

Housed handily in the some type of 
roll -up, plastic -coated, canvas case, the 
27 -piece 99SMW adds a Weller WP25 
professional, pencil -style soldering iron 
with an extra, wider tip, and a No. 100 
wire stripper /cutter. These plus the tra- 
ditional 99SM tools that thousands of 
servicemen and technicians have liked 
so much so long: 20 Xcelite Series 
99 quick- change, interchangeable blade 
tools - popular size nutdrivers, slotted 
and Phillips type screwdrivers, exten- 
sion, reamer, regular and stubby handles; 
diagonal and long nose pliers; thin - 
pattern,adjustable wrench The handiest 
handful of service tools you've ever laid 
your hands on' 

in stock at leading electronic 
distributors ... nationwide 

TheCooperCroup 
MOUSI. IS Electronics Division or 

WELLER W ISS XCELI TE 
PO BOX 728 APEX NORTH CAROLINA 27502 919362 -7511 

CIRCLE 14 ON FREE INFORMATION CARD 

TIME /VOLTAGE CALIBRATOR 
continued from page 61 

If you find that you cannot trim the 
frequency properly, you may have to 
experiment with different values for C35. 
Increasing this capacitance decreases the 
frequency of operation. For instance, on a 

prototype unit, substituting a value of 150 
pF for (C35 + C36) dropped the fre- 
quency about 700 Hz below center, while 
a value of 47 pF increased it 1700 Hz 
above center. Your own results may vary 
from these values but will follow a similar 
trend. A couple of trial and error runs 
will pin down the correct value. 

Adjusting the voltage section is a two - 
step process. Any DVM can be zeroed by 
shorting its test leads, and this zero accu- 
racy is needed to zero the calibrator. 
With the DVM connected to the VOLTS 

output, set toggle- switch S8 to the 0.000 - 
volt position, and after one minute, adjust 
trimmer R34 for a 0.000 -volt output. 
Now, if your DVM is 41/2 digits or better 
and recently calibrated, flip switch S8 to 
the 10.000 -volt setting and after another 
minute adjust trimmer R35 for a 10.000 - 
volt output; that's all the fine tuning you 
can do. Attach the chassis top and you're 
ready to go. 

Using the calibrator 
Now that you have become used to 

operating the unit, let's look at how you 
use the calibrator. Loading a value is as 
simple as dialing the desired value into 
the thumbwheel switches and pressing 
the appropriate LOAD pushbutton. Once a 

load is performed, the thumbwheel 
switches can be set to any other value 
without upsetting the previously latched 
value. 

The volts output takes about 10 to 15 

seconds to stabilize when changing from 
one value to another. Remember that the 
overall accuracy is specified as a percent- 
age of the setting and not a percent of full 
scale. 

The non -TTL time output has an upper 
frequency limit that is dependent upon 
the volts section setting. A frequency of 5 

MHz is about the highest frequency you 
can attain, but requires a 10 -volt setting. 
Operation below about 4.5 volts peak -to- 
peak is uncertain at any frequency. How- 
ever, the TTL output can operate at any 
setting. 

When you want only a DC output and 
the time output is a "don't care," then 
load 0000 into the time section and set 
the time multiplier to "TTTT msec." 
This minimizes noise in the calibrator and 
provides the cleanest possible volts out- 
put. 

Even though you may use the calibra- 
tor only a few times per year, you won't 
ever have to worry about your test gears' 
accuracy, and the other uses you'll proba- 
bly find for it may surprise you. You 
should check your test equipment on a 

regular basis. R -E 

. 

Weirs, Electronics. Inc. 
Dept 42. 
1720 Hempstead Road 
Lancaster. PA 17601 

Enclosed is $2 00 for my copy of your 104 page catalog. 

Name 

Address - 

City State Z1p 
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CAR STEREO 
(cunhinued Jrum page 46) 

(Regarding the above, a rule -of -thumb 
applies: Usually if a given player or 
ensemble sounds good in a store (and 
loud enough), it is likely to sound better, 
as well as louder, in a car.) 

Installations 
The use of component -type equipment 

in cars poses a few problems. One is 

installation; this requires a certain 
amount of ingenuity to fit the units into 
tight in -dash and under -dash space. A 
bigger problem is the matter of selecting 
and installing the right speakers in the 

right place to capitalize on the inherent 
"component quality" sound and to avoid 
problems such as moisture. Many a hi -fi 
buff who bought a component -type car 
stereo rig with high hopes for home -qual- 
ity sound has been disappointed by a bad 

installation- either of the electronics or 
the speakers, or both. 

The growing interest in component - 
type car stereo equipment has persuaded 
many audio specialty distributors to carry 
a car stereo line. These stores also provide 
an installation business, with generally 
happier results for the consumer in terms 
not only of a more expert installation, but 
a better matching of the elements that 

For 

faster 
service 

USE 

ZIP 

CODE 

on 

all 

mail 

Stereo ... Eleven Bands Per Channel Extremely Low 
Noise & Distortion LED Peak Indicators Center Detent 
( "flat) sliders Built -in "record" Switching Line and Micro- 
phone Level Inputs /Outputs Regulated Power Supply 
Fully Guaranteed Horizontal or Vertical Cabinets Kit or 

Fully Assembled Plus Much, Much More! 

Absolutely equals or exceeds overall performance 
and features of any graphic equalizer made today! 

AARON -GAVIN INSTRUMENTS, INC. 
17231 Corla Avenue Tustin, California 92680 

Yes! lee enclosed $ RUSH me: 
'end 

assembled equalizers at $189.95, p.p.d_ cabinet brochure 

_unassembled equalizer kits at 599.95. DV p d Horizontal (Sat t Vertical lop right) 

Calitorn,a residents include 6s, sales tax 

Name 

Address Card No. 
Exp. Bank 

City State Zip Date No 

Visa & Master Charge orders accepted 

Dealer inquiries invited 
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INTERNATIONAL FM- 2400CH 

FREQUENCY 
METER FOR 
TESTING MOBILE 
TRANSMITTERS 
AND RECEIVERS 

Portable Solid State Rechargeable Batteries 

The FM- 2400CH provides an accurate frequency standard for testing 

and adjustment of mobile transmitters and receivers at predeter- 
mined 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 receiver be- 

tween 5 MHz and 40 MHz. 

Frequency stability -.0005% from +50° to +104 °F. 

Frequency stability with built -in thermometer and temperature cor- 
rected charts: - 00025% from +25° to +125° (.000125% special 450 

MHz crystals available). 

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

FM- 2400CH (meter only) Cat. No 035320 

RF crystals (with temperature correction) 
RF crystals (less temperature correction) 
IF crystals 

$627.72 
28.28 ea 
19.93 ea 

catalog price 

UI =4Liud 
INTERNATIONAL CRYSTAL MFG. CO., INC. 
10 North Lee Oklahoma City, Okla. 73102 
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94 

Super Guide 
. for 

Semiconductors 
Nearly 180,000 listings! 1,120 pages! 
Coverage includes bipolar transistors, field 
effect transistors, diodes, rectifers, and in- 
tegrated circuits. 

Use whatever information is available to 
select the replacement you need. U.S., 
European, and Far Eastern type numbers and 
manufacturers part numbers -any number 
you find stamped on the part or listed in a 

parts list -all are included. Cross reference 
is made to General Electric, Mallory, Mo- 
torola, Raytheon, RCA. Sprague, Sylvania, 
Thordarson, Workman, and Zenith replace- 
ment parts. 

Save time and trouble. Get accurate infor- 
mation. Order your copy of Sams Semi- 
conductor General- Purpose Replacement 
Guide today! 

Howard W. Sams & Co., Inc. 

4300 West 62nd Street 
Indianapolis. IN 46268 

Clip Out -Mail Today 
YES - Please send me Sams Semiconductor 
General- Purpose Replacement Guide. If 
I'm not completely satisfied, I may return it 
within 15 days of receipt for full credit or 
refund. Add sales tax where applicable. 

nSams Semiconductor General - 
Purpose Replacement Guide. No. 
21576 
Price: $14.95 

Name 

Address 

City __ 

State Zip Total S 

Check Money Order Master Charge 

Visa/BankAmericard 

Exp Date 

Account No. 

Interbank No (Master Charge Only) 

Mad to f, Howard W. Sams & Co., Inc. 

4300 West 62nd Street 
Indianapolis. IN 46268 

1K54C 

make up a component -type car system. 
The astute prospect for mo -fi should 

shop as carefully for a proper installation 
as he does for the proper equipment. His 
best bet is the car stereo sales specialist/ 
installer or audio shop /installer, rather 
than the local TV /radio /appliance dealer 
who sells car stereo units but does not 
install them. 

The chances of getting a decent mo -fi 
installation are substantially better than, 
say, a year ago. Manufacturers, getting 
feedback from their dealers relative to 
installation and matching problems, have 
been following up on that feedback and 
developing information bulletins and oth- 
er forms of communication to help those 
dealers. One company, Craig, offers in- 
stallation schools to help its dealers and 
installers do a better job. The results of 
all these efforts are steadily becoming 
more apparent in terms of quality instal- 
lations. R -E 

INTELLIGENT THERMOSTAT 
continued from page 40 

point 4. These function numbers are 
followed by the C(time /day) key for the 
time and the B(temperature) key for the 
temperature and initiated by the *(start) 
key. The following example should clarify 
the procedure: 

Keystrokes Display 
1. Set 11 to 75° D(function) bb 00 

Fat8:00am 1 bb01 
1 bb 11 

C(time /day) 00 00 
8 00 08 
0 00 80 
0 08 00 

#(am) LED 
B(tempera- 

ture) bb 00 
3 bb 03 

'(start) XX XX 
(Note that LED may or may not be 
on depending on the last time -set 
operation) 

At this point, the board will turn on the 
heater relay at 8:00 am and leave it on 
until the ambient temperature reaches 
75° F. (You may test this at 8:00 am by 
using your fingers to warm the thermistor 
located in the middle of the board at K 
and L and observing the operation of the 
relay.) 

In a similar manner, points 2, 3 and 4 
may be set to any time and any of the four 
stored temperatures so that you can raise 
and lower the temperature to preset 
points. By repeating the procedure for 
functions 21, 22, 23 and 24, day number 
2 can be set. The procedure is then 
repeated for the remaining days of the 
week (days 2 -7). Note that once you have 
programmed all of the set- points for all of 
the days, it is necessary to initiate auto- 

ELECTRONICS SUPPLIERS, 

SHOPS, IMPORTERS, 

MANUFACTURERS. . . 

HONG 
KONG 

IS 
CHEAPER 
Owing to the rising value of the 
Japanese Yen, products from Japan 
are becoming very expensive. 
We have equivalent quality products 
at far better prices from Hong Kong, 
Taiwan and Korea. 

We can supply in both large and 
small quantities with proven quality. 

Even if you have never imported 
goods before, we can show you 
how! 

86 page, comprehensive, fully priced 
catalogue available - specialising in 
products for the electronic hobbyist. 
Catalogue $US4.00 to 
cover airmail postage. 

DICK SMITH 
ELECTRONICS 

(HK) LTD. 
Retail Showroom ft Buying Office 

29 - 39 Ashley Rd, Kowloon 
Tel. 3 -669 352 - Telex 64398 
Call in when you're next 
in Hong Kong! 
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matic operation by selecting and starting 
function 13. 

It is also possible to override the heat- 
ing, cooling and fan operations by using 
functions 5, 6, 7, 10, 11 and 12. The 
temperature set -points may be overridden 
by simply setting the desired tempera- 
ture, using function 95 (similar in pro- 
gramming to functions 91 -94). R -E 

FET RF AMP PROBLEM 
There's a problem in my Heathkit mod- 

el GR169, which has been working very 
well since 1973. The MOSFET -RF amplifi- 
er blows out. The DC supply to this is +30 
volts. All the possible substitutes I can 

find are rated at only 25 volts. I've con- 
tacted several sources without receiving 
much help. Can you help me? E.S., Mt. 

Dora, FL. 

I'll try. This problem has shown up in 
some other sets. 

For one thing, I'd get that DC voltage 
to the tuner down to less than the FET 
rating! Let's make it +22 volts or so. To 
do this, connect a suitable 22 -volt Zener 
diode across the +30 -volt supply to it, 
using a resistor large enough so that the 

Zener diode holds. This should keep it in 

the ball park as far as excess power dissi- 

pation is concerned. This has worked in 

some other cases, so it's worth a try. Good 
luck! 

THE GOVERNMENT 
CAN IX ) EVERYTHING 
THE UNITED WAY DOES. 

ONLY THEY 
WRAP IT UP FOR YOU 
IN NICE RED RIBBON. 

MILESANDMILESOFIT. 

One of the ht,t !twigs 
about toped Way is not what 

u does. but what n dneyn't d.. 
For Instance, because 

United Way is run almost 
entirely by volunteer.. u 

Is able to return an :unsung 
SW of every d. dL t to people 
who need n. "I-hat nm:ms 
less than II % goes ha 
adtwtistratve m ass. 

1u it doesn't waste 
your money. 

And because United 
Way is re- created each year 
with a combination of old 
and new volunteers, tl doesn't 
two I note over encumbered 
with huge staff, of people who 

ought actually get in the 
way of progress. 

do 11 doesn't strangle you 
In red tape. 

All of which means that 
because of what United Was 

doesn't do, it can do a mu, h 

better Job at 

what it dues dl. 
Helping 

people. 

.>.. r». w 

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. $1.59 

Kleps 20. Same, but 7" long. $1.69 

Kleps 30. Completely flexible. Forked- tongue gripper. Ac- 

cepts banana plug or bare lead. 6'r long. $1.99 

Kleps 40. Completely flexible. 3- segment automatic collet 
firmly grips wire ends, PC -board terminals, connector pins. 
Accepts banana plug or plain wire. 61 /4r' long. 92.89 

Kleps 1. Economy Kleps for light line work (not lab quality). 
Meshing claws. 41/2" long. 91.09 

Pruf 10. Versatile test prod. Solder connection. Molded 
phenolic. Doubles as scribing tool. "Bunch" pin fits banana 
jack. Phone tip. 51/2" long. s .99 

All in red or black - specify. (Add 50C postage and handling). 

Write for complete catalog of - test probes, plugs, sockets, 
connectors, earphones, headsets, miniature components. 

sr 

A vailable Ihroto h your local 
!Yedistributor, )trite to: 
RYE INN DUSTRIES INC. 
12S Spencer Place, Mamaroneck, N.Y. 10543 
In Canada: Rye Industries (Canada) Ltd. 
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Kleps 10 - 20 

Kleps 30 

Nobody does it 
better thanJIZ 

NEW SIGNALYST " 

Color Bar 
Generator Model WR -515B $249 

EVERY COLOR TV TEST 
SIGNAL YOU NEED. 
A PRICE NOBODY ELSE 
CAN MATCH. 
There's absolutely nothing else on the market like 
this new VIZ Color Bar Signalyst. Use it to service 
TV sets, video recorders, CATV, MATV, CCTV, etc. 
Compact enough to carry with you on house calls. 
Complete enough for every shop test -at a price 
you can afford. Look what it does for you: 

Patterns supplied. Superpulse; regular color bars; 
color bars with luminance; color bars less burst; 
red, green or blue primary color rasters; color trio; 
gray quad; hatchdots; dots -all with progressive or 
interlaced scanning and 4.5 megahertz sound carrier. 
Outputs. Video (pos. or neg. polarity) 0 -1.7 volts 
into 75 ohm line. RF and IF continuously adjustable 
from snow -low 20 microvolts to 200,000 microvolts 
(enough to drive a whole hotel full of TV sets). All 
outputs crystal controlled. 

Scope triggers. Two separate 3.7 V peak -to -peak 
pulses for H & V trigger. 
Comes complete with 75 ohm output cable and 300 
ohm snap -on head and excellent text on application. 

See your local VIZ distributor. 

VIZ Test Equipment Group 
335 E. Price St., Philadelphia, PA 19144 

The VoltOhmyst company 
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ELF II by Netronics 

Featuring RCA 1802 

COSMAC CPU 
Own a powerful home computer system starting for lust 099 95 a price that 

gels you up and running the very lust night with your own IV for a video 
display 099 95 ELF II includes RCA 1802 8 bit microprocessor addressable to 64k 
bytes with DMA interrupt 16 registers ALU, 256 byte RAM lull hey keyboard 
two digit hit output display stable crystal clock for timing purposes RCA 1861 

video IC to display your programs on any video monitor or TV screen and 5 slot 
plug on erpansron bus /less connectors, to erpand fl f /l into a grans i 

Write and run programs -the 
very first night -even if you've 
never used a computer before! 

You re up and running with video graphics for lust 599.95 - 
then use low cost add -ons to create your own personal system 
that rivals home computers sold tor 5 -times ELF !Fs low price' 

pre recorded tape cassettes 

ELF II Gives You The Power To Make Things Happen! 
E rpanded Elf II can give you more power to make things happen in the real 

world than heavily advertised home computers that sell tor a lot more money 
Thanks to an ongoing committmenl to develop the RCA 1802 for home computer 
use the ELF II products being introduced by Netronics keep you right on the 
outer binge of today s small computer lechnolugy It s a perfect computer for 

engineering business industrial scientific and personal applications 
Plug in the GIANT BOARD to record and play back programs edit and 

debug programs communicate with remote devices and make things happen in 

the outside world Add Kluge 1prolotypingl Board and you can use Elf II to 
solve special problems such as operating a complex alarm system or controlling 
a printing press Add Ilk RAM Boards to write longer programs store more 
information and solve more sophisticated problems 

Elf II add ons already include the ELF II Light Pen and the amazing ELF BUG 
Monitor two extremely recent breakthroughs that have not yet been duplicated 
by any other manufacturer 

The ELF BUG Monitor lets you debug programs with lightening speed because 
the key to debugging is to know what s inside the registers of the mgroprores 
sor And with the ELF BUG Monitor instead of single stepping through your 
programs you can now display the entire contents of the registers on your TV 

screen You lind out immediately what s going on and can make any necessary 
changes 

The incredible Elf II light Pen lets you write or draw anything you want on a 

TV screen with lust a wave of the magic wand Netronrvs has also introduced 
the ELF II Color Graphics b Music System more breakthroughs That ELF II 

owners mete the first to enjoy' 

ELF U Tiny BASIC 
Ultimately. ELF II understands only machine language the lundamental coding 

required by all computers But to simplify your relationship with ELF II, we ve 

introduced an ELF II Tiny BASIC that makes communicating with ELF II a 

breeze 

Tiny BASIC saves you the time of having to code your individual instructions in 

machine language tor ELF II Instead you simply type instructions on a keyboard 
PRINT RUN. LOAD ETC Your Tiny BASIC program aurometicelly translates 

them into machine language for ELF II Then it translates ELF II s output back 
into simple words and symbols for you 

Now Available! Text Editor, Assembler, 
Disassembler And A New Video Display Board! 

The Teri Editor gives you wend processing ability and the ability to edit 
programs or text while et is displayed on your video monitor lines and charac 
Ins may be quickly inserted deleted Or changed Add a printer and ELF II can 
type letters for you error Tree plus print names and addresses Irom your 
mailing list' 

Ely II' s Assembler translates assembly language programs into heodecimal 
machine code for Elf II use The Assembler features mnemonic abbreviations 
rather than numerics so that the Instructions on your programs are easier to 
read this is a big help in catching errors 

ElF It's Di bier takes machine code programs and produces assembly 
language source listings This helps you understand the programs you are 
w orking with and improve them when required 

The new ELF II Video Onplay Board lets you generate a sharp professional 
32 or 64 character by 16 line upper and lower case display on your IV screen or 

video monitor dramatically improving your uneapanded 099 95 ELF II When you 

gel into longer programs the Video Display Board is a real blessing, 

Ask Not What Your Computer Can Do 
But WHAT CAN IT DO FOR YOU? 

Don t be trapped 'nto buying an expensive dinosaur, simply because you 
can aft or d d El II is more advanced and more fun to use than big name 
computers that cost a lot more money With ELF II you learn to write and 
run your own programs You re nor lust a keypunch operator No matter 
what your interests are Elf II is the fastest way to get into computers 

ELF II Explodes Into A Giant! 
Master Elf Ifs $99 95 capabilities. then erpand with GIANT BOARD 

KLUGE BOARD Mr RAM BOARDS TINY BASIC ASCII KEYBOARD 

TIGHT PEN Elf BUG MONITOR COLOR GRAPHICS i, MUSIC SYSTEM 
TEXT EDITOR ASSEMBLER DISASSEMBLER VIDEO DISPLAY BOARD 

and 

More Breakthroughs Coming Soon! 
Soon to be introduced Ur II special application kits That give you the hard 

ware and sollware you need to use ELF II for specialized purposes such as a 

telephone dialer industrial controller home photography securely sys 

tent police alert motor controller station output monitor on a conveyor 
belt assembly line and some new super fantastic gamest 

Also coming soon PROM Programmer AD DA Converter Controller 
Board and more, Unlike some heavily advertised hobby computers, ELF II 

doesn t limit you to pie recorded programs With ELF II you learn computing 
from the ground up Irom machine language to assembly language so BASIC 

in quick clear and easy steps ELF II is a powerful computing tool but one 
that you can master with the same ease you once mastered a slide rule or 

pocket calculator 

Master This Computer In A Flash! 
Regardless 01 how minimal your computer background is now you can learn 

to program an ELF II in almost no time at all Our Short Course On *croon, 
croons b Computer Pnogrammmg written in non technical language guides you 
through each al the RCA COSMAC 1602 s capabilities so you'll understand 
everything ELF II can do and how to ger El f It ro do di Don t worry if you ve 

been stumped by computer books before The Short Course represents a major 
advance in literary clarity or the computer held You don t have to be a computer 
engineer m order to understand IT Keyed to Elf II it s loaded with hands on 
illustrations When you re finished with the Short Course neither ELF II nor the 
RCA 1802 will hold any mysteries tor you 

In fact not only will you now be able to use a personal computer creatively. 
you Tl also be able to read magazines such as BYTE INTERFACE AGE POPO 

LAR ELECTRONICS and PERSONAL COMPUTING and fully understand the 
articles And you Il understand how to expand ELE II to give you the elect 
capabilities you need. 

I1 you work with large computers ELF II and the Short Course will help you 
understand what they re doing 

Get Started For Just $99.95, Complete! 
099 95 ELF II includes all the hardware and software you need to start writing 

and running programs al home displaying video graphics on your IV screen and 
designing crr cults using a microprocessor the very first night even d you ve 

never used a computer before 

ELF II connects directly to the video input of your TV set without any adds 
nonal hardware. Or with an $8 9S RF modulator Ise' coupon belowl, you can 
connect ELF II to your TV s antenna terminals instead 

Elf II has been designed to play all the video games you want including a 

fascinating new target missile gun game that was developed specifically for ELF 

II But games are only the icing on the cake The real value of ELF II is that it 

gives you a chance to write machine language programs and machine language 
is the fundamental language of all computers 01 course machine language ii 
only a starting point You can also program Eli II with assembly language and 
tiny BASIC But Elf Its machine language capability gives you a chance to 

develop a working knowledge of computers that you can t get from running only Order from the coupon below, 

Netronics R &D Ltd.. Dept RE6 
333 Litchfield Road. New Milford. CT 06776 

Yes, I want my own Computer Please rush me- 

Progiamminq 

PHONE ORDERS ACCEPTED' 
Call (203) 354 -9375 

Snort Course On Mrcropraessor At Computer I want my Elf II wired and tested with power supply RCA 
1802 User s Manua and Shat Course --all Ice lust S 49 95 plus 
St pan 

ALSO AVAILABLE FOR ELF lr 

GIANT BOARD"' 

Kluge BOard 

by se 
Ik Static RAM kir :. 

' 86 pin connectas 
S5 70' 

F xpens,on Power sappi 

Noresnionai ASCII keyboard 

Sha 45 

Deluxe meta cabinet roe ASCO Keyboard 119 95 

Vorm Display Board 

[1195. 
Sher Course on !my Basic 

S5 . 

ELF -DUCTM Deluxe System Mondry 

111 95 . 
lee Edita 

019 95 . 

Assembler 

51445 
SAVF S4 90 

CHARGE IT' '; 

. Sag 9s' 

'Elf ii liant Pen 5795 

RI il Color Graphics A Music System Board 
S19 95. . o..' 

ie 95:, '. 

Coming Soon 

rupe takes r"'" cute 
DEALER INQUIRIES INVITED J 

CIRCLE 65 ON FREE INFORMATION CARD 

new IiG 

More information on new lit is 
available from the manufacturers 
of items identified by a Free Infor- 
mation number. Use the Free In- 
formation Card inside the back 
cover of this issue. 

ELECTRONICS CATALOG, 164 -page illustrated 
catalog for radio /TV service technicians, elec- 
tronic technicians, hobbyists. CB'ers. Over 3000 
items are listed, including test equipment, CB 
equipment and tools, intercoms, microphones, 
scanners. telephones and accessories, tool 
cases, antennas, etc. The catalog also contains a 
handy order form. -Fordham Radio Supply Co., 
855 Conklin St.. Farmingdale. NY 11735. 

CIRCLE 141 ON FREE INFORMATION CARD 

TEST INSTRUMENT CATALOG describes porta- 
ble. battery- operated digital multimeters, oscillo- 
scopes and frequency meters. Meters measure 
1.9 'C 2.7 ?C 4.0 in., and have either LED or LCD 
readouts; oscilloscopes are single or dual -trace 
instruments and weigh under 3 lb; frequency 
meters count to 512 MHz. Catalog also features 
leather carrying cases.- Non -Linear Systems, 
Inc., P.O. Box N. Del Mar. CA 92014 

CIRCLE 142 ON FREE INFORMATION CARD 

SEMICONDUCTOR CROSS -REFERENCE 
GUIDE, Tech -Mate, Is expanded catalog contain- 
ing 161,016 listings of universal and replcement 
IC's, IC modules, voltage multipliers. semicon- 
ductors and accessories. Designed for electronic 
components distributors and service technicians, 
the component numbering system provides easy 
cross -reference identification. -Thordarson 
Meissner, Inc., Electronic Center. Mt Carmel. IL 
62863. 

CIRCLE 143 ON FREE INFORMATION CARD 

INDOOR TV ANTENNAS. Promotional wall chart 
contains illustrations and specifications for 
RCA's full line of indoor TV antennas. Chart can 
be used as a mailing piece or a wall poster. Avail- 
able from RCA antenna distributors. -RCA Dis- 
tributor and Special Products Division, Sales 
Promotion Services, Deptford, NJ 08096. 

CIRCLE 144 ON FREE INFORMATION CARD 

HEATHKIT CATALOG provides 96 pages of elec- 
tronic kits plus many Heath -recommended as- 
sembled units. New products in this edition 
include a rack -mounted FM /AM stereo tuner, a 

DC to 35 -MHz dual -trace oscilloscope. an FM 
deviation meter, a precision RF generator, and 
many more. The catalog also describes two 
personal computer systems, digital clocks, color 
TV systems, continuing education programs 
etc. -Heath Company, Dept. 570 -170, Benton 
Harbor. MI 49022. 

CIRCLE 50 ON FREE INFORMATION CARD 

COILS AND CHOKES, General Catalog 79. con- 
tains 96 pages of hundreds of essential compo- 
nents. including interference filters, RF coils, auto 
radio replacement parts, antenna relays, tuning 
tools and hardware, TV replacement coils, coil 
forms, etc. Index lists items by type and frequen- 
cy. there is an extensive price list. and schematic 
diagrams for shielded and unshielded units are 
shown in the back of the catalog. -Bell Indus- 
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trias, J.W. Miller Div , 19070 Reyes Ave., Comp- 
ton, CA 90224 

CIRCLE 146 ON FREE INFORMATION CARD 

MULTIMETER BROCHURE is a 4 -page, 4 -color 
brochure listing specifications for a complete line 
of portable digital and analog multimeters. All 
meters shown are fully described -they feature 
LED /LCD readouts, long battery life and 5 func- 
tion modes. -Soar Electronics (U.S.A.) Corp., 
813 2nd St., Ronkonkoma, NY 11779. 

CIRCLE 147 ON FREE INFORMATION CARD 

COMPUTER IC BROCHURE contains 24 pages 
and shows a complete line of IC devices for 
personal computers. More than 100 components 
are described, including microprocessors, mem- 
ories, CRT controllers, floppy -disc interfaces, 
analog and printer interfaces and LED displays. - 
National Semiconductor Corp., 2900 Semicon- 
ductor Dr . Santa Clara, CA 95051. 

CIRCLE 148 ON FREE INFORMATION CARD 

SEMICONDUCTOR REPLACEMENT GUIDE, No. 
ECG212H -3, third supplement to 1978 Master 
Replacement Guide, contains 32 pages that in- 
clude data on 47 additional new devices. The 
cross- reference section contains over 3000 addi- 
tional component numbers, and separate listings 
give recommended changes in ECG replace- 
ments and deletions from the line. -GTE, 1 

Stamford Forum, Stamford, CT 06904. 

CIRCLE 149 ON FREE INFORMATION CARD 

VCR PROGRAM SOURCE, Video Programs/ 
Index, 20 pages, lists over 175 sources of avail- 
able prerecorded video programs for use by 
libraries, schools, hospitals, etc. Includes the 
following: a format index (3/4U, Beta -1 and Beta - 
2, VHS -2, Quasar, etc.); a movie index; 461 -cate- 
gory program index; and more. The catalog costs 
$3, prepaid. -Video Programs /Index, 923 6th 

St. SW, Washington, DC 20024. 

CIRCLE 150 ON FREE INFORMATION CARD 

FREE 
i 

E re 
CATALOG 
Audio- Computers 

Instruments 
Kits & Assembled 

Ictormeult - L TS 
ATAL ©salUEI: 

61,111 

sis 

Southwest Technical Products Corporation 
219 W. RHAPSODY 

SAN ANTONIO, TEXAS 78216 

/ 
CIRCLE 62 ON FREE INFORMATION CARD 

Keep your car 
showroom bright and 
never wax it again! 

lit 

PolyGlasi your car! 
New miracle Polymer "Glass "Sealant completely protects 

your car's exterior finish - it even restores original 
luster to used models! 

Available only as a ser- 
vice by new car dealers 
for $100 -$200. Now do it 
yourself in less than an 
hour for only $29.95. 
(16 oz bottle, enough for 3 cars.) 

The elements vs. your once 
beautiful car. ..Yoú ve probably 
experienced it. Your treasured, 
shiny new automobile gradually 
fades and dulls. The once brilliant 
finish turns chalky and washed 
out. Even hours of waxing and 
buffing can't recapture that new 
car look...Until this new chemical 
science discovery... 
Never wax your car again ... Poly - 
GloSeal* is not anything like a 

simple wax or polish. It is actually 
a miracle polymer glass formula- 
tion serving as a powerful sealant 
and a beautiful exterior finish. 
When applied lightly to your car's 
finish and chrome its exclusive 
Electromolecular Action literally 
the surface, locking in luster and a brilliant 
shine, almost laminating itself to your car for 
years...shutting out harmful sun, rain, pollu- 
tion, salt, detergents and other elements that 
normally ruin the appearance and value of 
your car. 
Prevents oxidation from starting on new 
cars...and actually removes it from used 
models! Poly - GloSeal* is literally a Glass 
Shield that becomes part of your car's finish. 
Your new car's paint is simply not allowed to 
oxidize... for 3 Years! Then PolyGlass* it again 
for years more of protection. If your car is not 
new, Poly GloSeal* will actually remove the 
oxidation, add gloss, and stop further oxidation 
for 1 year before you need to apply again. It is 
similar to covering your car with a non - 
penetrable coat of polyurethane. 
Enamel spray paint can't even get through 
the clear glass shield...When this new 
professional automotive product is demon- 
strated to car dealers the "spray paint test" is 
used. Poly - GloSeal* is applied to a car's hood. 
After it dries it is wiped off and a can of 
enamel spray paint is sprayed directly on it, 
along with magic marker and other solvents. 
Then the observers are astonished as all of 
these are wiped off the hood with a mere 
cloth. Nothing, not even dirt and dust can 

'TRADEMARK 

adhere to the surface! 
No rubbing, labor or buffing 
equipment needed... Poly -Glo- 
Seal* goes on easily and quickly. 
You wipe it on with a cloth, let it 
dry, and then wipe it off. It takes 
only a few minutes - less than an 
hour. The main ingredients are 
Polyglass *, another substance 

44 similar to Teflon', and a minimal 
.'* amount of silicone to ease in 

wiping it on. (Also highly recom- 
mended for boats and airplanes). 
Between washes you need only 
wipe your car with a damp cloth 
to re-activate its brilliant dirt and 
dust- repelling shine. 
The incredible Poly- GloSeal* 
"Brilliance Guarantee "... If after 
using it, you are not pleased for 
any reason, return the unused 
portion within 2 weeks of receipt 
for a prompt refund of the entire 

Poly -GloSeal* makes purchase price. Further, if Poly - 
standard waxes and GloSeal* does not protect your 
polishes obsolete! new car for 3 years or your used 

fuses it to car (90 days old or more) for 1 year, write and 
tell us. We'll take your word for it, and return 
your small investment on a pro -rated basis. 
However, due to the extraordinary quality of 
this fully- tested product, we are confident 
that this would not be likely. (Note: Poly - 
GloSeal* is 100% safe to use - it can also be 
removed with mineral spirits). 
CALL TOLL -FREE FOR INSTANT PRO- 
CESSING 1 -800- 235 -6945. Calif. res. call 
805-966-7187. Or send coupon: 

NEN 

Please promptly ship the following order for Poly GloSeal' 
11 not 100% pleased after using it on my car. I can return 
the unused portion within 2 weeks for an unquestioned, 
quick refund of purchase price. Check One: 

Ship 116 oz. Bottle w $29 95 1 plus $2 shipping and 
handling) ea Or: 
SAVE $10 MORE' Ship 2 Bottles a $2495Iplus $2 
shipping and handling) ea. 
Check or Money Order enclosed ICA res. add 6% 
sales tax) 
Charge my credit card number below. 
BankAmericard /Visa Master Charge 
American Express )interbank No 1 

Diners Club Carte Blanche 

Credit Card No Exp Date 

Name 

Address 

City /State /Zip 

L 
C z 
m 

Starshine Group. 
924 Anacapa St., Dept 859, Santa Barbara, CA 93101 co 

Starshine, Inc 1979 
97 
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PTS...the NEW 
name you need 
to know for 
semiconductors! w 
Transistors. .. SCRs.. . 

ICs.. . diodes... rectifiers.. . 

zeners... the same components 
we use for our module and tuner 
rebuilding. A high quality line of 
profit -builders for the servicing technician /dealer! 
Ask for a complete price list at any PTS tuner /module 
servicenter. See page 1 for locations. 

u.. 

u.. 
ON 01101111011111 u.... u.. 

PTS ELECTRONICS, INC. 
The Only Name You Need To Know 

CIRCLE 67 ON FREE INFORMATION CARD 

THIS VISE is 
CATCHING. 
Catch PanaVise. It tilts, turns and 
rotates your work exactly where 
you want. Add our new Tray! 
It catches small parts you drop, 
separates tools, and keeps parts 
sorted. The Tray's wide 81/4" 
diameter of cast metal gives 
'no -tip' stability, and has 6 slip 
resistant neoprene feet. Catch all 
the PanaVise combinations at your 
distributors now. Write for FREE 
brochure and distributor list. 

ANA ti 
Dept. CE 11 

2850 29th St. 
Long Beach, CA 90806 

Shown: 
#315 Circuit 

Board 
Holder, #300 

Base, #312 
Base 

Mount. 

CIRCLE 45 ON FREE INFORMATION CARD 

TELEPHONE ACCESSORY 
continued from page 63 

Two of the four terminals on the jack/ 
plug are marked R and G for (red and 
green). Wire L2 from the Telecorder is 
connected to terminal R and wire LI is 
connected to terminal G. The jack /plug 
is then inserted into the telephone jack, 
and the plug on the telephone is inserted 
into the Telecorder's jack /plug. 

When the jack /plug is inserted into the 
telephone jack, you should hear the relay 
click. If you do not, check to make sure 
the wires are properly connected to the 
jack /plug. Now with the switch in the 
center (off) position, plug in the AC line 
cord. None of the panel lights should go 
on. If the RECORD light is on, the relay 
isn't working and the unit is probably 
incorrectly connected to the phone line. If 
the PLAY light is on, the wiring to the 
switch is at fault. 

Now, set the switch to the PLAY posi- 
tion. The PLAY light should illuminate 
and the recorder should be operational. If 
it is, place the switch in the RECORD posi- 
tion. The PLAY light should go out and 
the recorder should stop. At this point, 
the RECORD light should not be on. Lift 
the telephone receiver off the hook. The 
RECORD light should now go on and the 
recorder should now be taping anything 
that is heard in the telephone receiver. 
When you replace the receiver in its 
cradle, the light should extinguish and 
the recorder should stop. 

For a continuous monitoring operation, 
the Telecorder is connected to both the 
recorder and the phone line, and both 
units are placed in the RECORD mode. 

Note that, although it is not illegal to 
connect privately owned equipment to the 
telephone line (due to the 1968 Carter - 
fone Decision), in some areas of the coun- 
try it is against internal phone company 
regulations. In those areas, for the device 
to be strictly legal, it is necessary to place 
a recorder coupler between the phone line 
and the equipment to be connected to it. 
If you want to make sure if a recorder is 
required in your area, it is best to check 
with your local phone company. 

(Material for this story was taken 
from the author's book, Telephone Ac- 
cessories You Can Build. Published by 
Hayden Book Co., Rochelle Park, NJ 
07662. -Editor) R -E 

PREVENT 
CHILD ABUSE. WRITE: 

4e National Committee for 
Prevention of Child Abuse. 
Box 2866, Chicago. III. 60690. 

A Public Service of This Magazine 
s The Advertising Council 

(.OIfK 

ri 
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CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or 

services). $1.50 per word (no charge for zip cod.) ... 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 

10A per word. Payment must accompany all ads except those placed by accredited advertising 

agencies. 5% discount for 6 issues, 10e/ for 12 issues within one year, 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. 

EDUCATION & INSTRUCTION 
TELEPHONE bugged? Don't be Watergated! 
Countermeasures brochure $1.00. NEGEYE LA- 
BORATORIES, Box 547 -RE, Pennsboro, WV 
26415 

UNIVERSITY degrees by mail! Bachelors, Mas- 
ters, Ph'D's . . . Free revealing details. COUN- 
SELING, Box 317 -RE6, Tustin, CA 92680 

FCC EXAM -QUESTIONS. First /second license 
$8.95. Third /broadcast endorsement $4.50. Re- 
vised guide guaranteed. Postpaid. PANAXIS, Box 
130 -F6X, Paradise, CA 95969 

UNDERSTAND digital electronics. Programmed 
learning courses. Design of Digital Systems, 6 

volumes, only $19.95. Digital Computer Logic, 4 

volumes, $14.95. Both $29.95. Free details. GFN 
INDUSTRIES, Bldg. 7 -20, 203 Loudon Road, 
Concord, NH 03301 

WANTED 
WANTED HP -67 calculator. BARNETT, 238 Gar- 
land Avenue, Decatur, GA 30030 

FOR SALE 
FREE catalog (anglais). IC's, semi's. CORONET 
ELECTRONICS, 649A Notre Dame W., Montreal, 
Que., Canada, H3C 1H8. US inquiries. 

RADIO & TV tubes 36$ each. One year guaran- 
teed. Plus many unusual electronic bargains. 
Free catalog. CORNELL, 4217 -E University, San 
Diego, Calif. 92105 

TEST equipment catalog listing used Tektronix, 
HP and GR equipment at bargain prices. Price 
$1.00 refundable with first order. PTI, Box 8699, 
White Bear Lake, MN 55110 

NAME brand test equipment. Guaranteed dis- 
counts up to 50 %. Free catalog. SALEN ELEC- 
TRONICS, Box 82 -M, Skokie, IL 60077 

FREE catalog of new merchandise, at great 
prices. IC's, semi's and more. KEY ELECTRON- 
ICS, Box 3506 -RE, Schenectady, NY 12303 

DOLBY add -on encodes /decodes recordings, 
FM. Quality components, complete kit. Calibra- 
tion tapes available. Comprehensive test report. 
REJ INTEGREX, Box 747, Havertown, PA 19083 

To run your own classified ad. put one word on **eh of the lines below and send this form along with your check 

for $1.50 per word (minimum 15 words) to: 

Radio -Electronics, 200 Park Avenue South, N.Y., N.Y. 10003 

ORDER FORM 
PLEASE INDICATE in which category of classified advertising you wish your ad to 
appear. For special headings, there is a surcharge of $10. 

( 

( 

) Plans /Kits ( ) Business Opportunities ( ) For Sale 
) Education /Instruction ( ) Wanted ( ) 

Special Category: 10 

(PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.) 

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 

PRINTED -circuit boards, reasonable. Also, art- 
work, prototypes, designs, fabrication and test- 
ing. MICRON INC., Box 43, Glenview, IL 60025 

FOR sale, Electronics repair business, $12,000. 
Call TOM GARCIA, RED CARPET (Realtors), Tuc- 
son, AZ, 602 -886 -5217 

CONVERT your rotary dial telephone to tons dial 
instantly $29.95. ELECTROKIT, Box 568, Mil- 
ford, MA 01757 

SELLING Rider's manuals: older Sams' Photo - 
facts, Supreme; early radio textbooks. BEITMAN, 
Box 46, Highland Park, IL 60035 

Govt. SURPLUS 
ELECTRONIC 
EQUIPMENT 
CATALOG 
New ITEMS ... New BARGAINS! 

FREE UPON REQUEST! 
copy of 

NEW CATALOG WS -79 Address Dept. RE 

FAIR RADIO SALES 
1016 E. EUREKA Box 1105 LIMA, OHIO 45802 

VIDEO TAPE RECORDERS 
VTR -OWNERS. For a free copy of classified 
newsletter containing new and used equipment, 
supplies and directory, write: VIDEO TRADER, 
Post Office Box-935B, Derry, NH 03038 

PICTURE TUBE MACHINE 
We buy and sell NEW and USED CRT 
rbuilding machinery. COMPLETE 
TRAINING. Buy with CONFIDENCE from 
the ORIGINAL MFGR. 

w ,: ,.mplete details send name address. 

LAKESIDE INDUSTRIES 
4071 N. Elston Avenue 
Chicago. Ill 60618 
Phone 312ß83á565 

YOUR PHONE 
CALLS ON TAPE 
Record incoming and outgoing 

with Ibis all solid stale unit 

telephone Jaca and tape recorder. 

mg when phone is lifted. Stops 

up. making a permanent record 

No extra monthly phone charges 

VOXACT 

calls automatically i 
connected to your =,' 

Starts record. 

when you hang Y Easily installed 

FCC APPROVED 

124.50' 

IVATED 
CONTROL 
SWITCH ., 

. , _r t adjust- 1 
by voices 
mike or 

business. etc S23 95' 

. _.. 

able sensitivity Recorder activated 

or other sounds Uses recorder 

remote mike Great for home 

ICC APPROVED 

a 
. 

1441g 

$18.95 
2, 4,a v,1,a 

A 'V L tv. 

MICRO MINI MIKE 
Among world's smallest- ,,,ii .'ate se:' ...n.e- t . 

WIRELESS MINE Mercury Bat turn. Picks up most 

sounds and transmits without wires up to 300 tt. thru 

FM Radio Tuneable Use as mike, amet. . alarm 6 alert 

system, baby sitter. hot line, etc. l'Plus Sl 00 Pslg 8 

t Money back guarantee California residents add 

lac Free data Mail order Visa, WC. Cod s o k Quantity 

discount available AMC Sales. Dept 19. 9335 Lubec 

st Box 928. Downey, Calif 90241 Phone (2131 869.8519 
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750 
I 

MOS FET 
N Channel 

1ta 

,',T ra nsist 
O ra! 

M or.; ..k-r ii 52455 O So nia _flannelly r a0kdme oeratM f' NO. 46060 6 cor it. 

SPEAKER INFORMATION KIT 
Get 70 pages of speaker facts, specs. construction tips 
plus info on our raw speakers, crossovers and a line of 9 
quality hi -fi speaker system kits. Well l send you our full- 
color catalog: plus How to Hoek Up Your System. 
an exhaustive step-by -step treatise on ht ti system 
installation: and our Speaker Operating Manual. 
chock full of facts on how to get 
the most from any speaker 
system, for Free. Even if 
you don't buy from us we 
want you to have the facts. 
That's how we got to be the 
world's largest manufac- 
turer of speaker kits. 

Send to 
Speakerlab. Dept. 6 -RE 
735 N Northlake 
Seattle. WA 98103 

HIGHLY 
PROFITABLE ONE -MAN 
ELECTRONIC FACTORY 
Investment unnecessary, knowledge not re- 
quired, sales handled by professionals. Ideal 
home business Write today for facts' 
Postcard will do. Barta -RE -R, Box 248, 
Walnut Creek, CA 94597. 

AMAZING ELECTRONIC PROJECTS and PRODUCTS: 
Lasers Super Powered, Burning, Cutting, Rifle. Pistol. 
Pocket. See in Dark -Shotgun Directional Mike - 
Unscramblers -Giant Tes la -Stunwand-TV Disrupt- er- Energy Producing, Surveillance. Detection, Elec- 
trifying. Ultrasonic, CB. Auto and Mech. Devices. Hun- 
dreds More -All New Plus INFO UNLTD PARTS SER- 
VICE. Catalog Si . Information Unlimited, Dept. R8 Box 
716 Amherst, N.H. 03031. 

Delta Burglar Featured In Appril Radio Electronics 
afs and Popular Mechanics Magazines! 

Elementary Electronics, Too! 
DELTA MOTION DETECTOR. This device detects any motion Motion 

foraminimumdietanreafMR The secret is in the 
& F Ìt 

movement 
complex custom 1 et hips which r, mbinee the latest R 

linear a digital circuitry r The device's completely if E 
contained. m a case a 3 a 2.a ". and operates rrom four "AA- Detector! 

d h timed Nothing Ise is needed. for the device to perform 
its hash function, mottos deter main When mown or movement 
is detected, a e.ien p- alrm in mounded The MOTION 
DETECTOR ,. designed to provide either an audible or .dent 
alarm The silent alarm is controlled by a tuner. 

activates 
which delays 

the alarm up to :in seconds The .t lent alarm activates a relay. 
whtme samaras are brought nut to plug. and will activate ANY 
device. each as siren. horn. tape recorder. telephone dialer. Or 

Delta No. Deserlatlea 
51111111 Ceaykte detects. kit (less 

$N. 

10720 'Settee Detector Chip eely. with data f29.9S 
D ille P.C. beards. set of 2 6.50 U SSR "AA" MC ad aannee. set el so 
5ataa Battery charger he Moss 5.95 

_ 55355 Completely assembled k16 M w/tteeNs a we..." slimmer $9.50 

FIRM vi II.TAGE -- 
NIGH CAPACITANCE 

Laser Li 
Photo Flash 

¡aI 

Capacitors 
EACH 

ti 2 for $40. 
These raper,tore am 40 Mfd030niiV a are basically for luer L 
In speed photography, but may he awed wherever high voltage. 
high capacity as needed These assentors, a lld a rt td from egpt Completely dated They 

rep b venal 
companies. SPRAGUE. 

ORN 2731111 DUBII.EER. etc 

Weston Meters! 

Tested !A 4 
NICADS 

SPECIAL -BY -MAIL OFFER 
\, Brand new - night imperfections on case! 

VIIPPJ Ampere 
Delta No. Type Hours Dimen. SALE 056888 1/3A .170 .619dia.x .680 78 

ó676R+ AAA .5000 0 .545diiaa.x 1.838 .98 
0668ÓR Sub 

AA .550 
.865dia x1.645 1 b8 05677 R C 2.0 1.06 dia.k1.87 2.08 05687 H C 2.0 1.028d1a.x1.85 1.98 05679R 1/21) 2.3 1.305d5a.x1.375 1.98 05678k D 4.0 1.308d1a.x2.28 2.78 

A 
C 
H 

Sisas $9.95 Place 
S:1 ofr nur SI2115 price. Brand 

add ells fors 55 Has large 
ZERO t wheel immovable!. 
TWO scales. OIIMI. 2.11 Mirror 
scale! Taut hand! Large airs 7 
7" No. S673R 2 for $1. 

Wol 

Walnut 
Style 

05685R 
O 
0 5684 R 
05682R 
05681R 

BUTTON CELLS 
1.2 .05 .895dta.x.205 
1.2 .15 .985d1a.x 275 
1.2 .22 1.36 dta.x,207 
1.2 .22 1.36 dia.x.308 
1.2 .22 1.61 dia.x.320 

Sale 
.58 

.88 

.98 

100% Guaranteed -Rechargeable 
=Have tabs to permit soldering. +=button on both ends. 

Video Cube TVs 
Interface! 

$300 

The perfect between your computer and TV set Allows ,.you to your set without any further outlay for a video 
Made terminal 

outp t Work. 
electtor 

both 
eh for awtph 

color.TVs. Comes with 
from TV tonmputr. 

For ,Draw. about In mils at SV to 12V. This meets all FCC requirements for this type of device Delta includes complete 
by Ók Deah r.pnnS499 

article "The Versatile Videorube" 
Speaker I 

2 for 524 
Systems Versatile 

rrecisiioonn 
Triple S49S 

unusual electronic timer...has 3 "timing circuits-. Timers 
trol 3Pá1' relay. with 5 amp contacts. Choice of 2 time 

delays am selected thru a third taming rimait. The timing circuit 
a indicated by a Clot light Two timing circuits am 0 t 15 

seconds 
um la 

and the t hirdisánsaenmds.All time delays TRY "" I t. , h,,in.d 1., atilt .,.or individual needs. An unusual peerision . ... .. - s VAC. with circuit diagram a dam 
No. 5714R 2 for $9. 

MAIL-ORDER 
NEW ADDRE 

Famous II 
Manufacturer 

Speake 
Cabinet Kit! 

We h .eau -d number ofepeaker n,.,,. io io, moue 
p tig. ufurtumr of audio equipment The photo shows an 

:Tmhied 
'kit The speaker rase u 10' -: 17 9.' Asaenhly 

eam :t tweeter, an a" woofer not tnrludedi, and has a 2' -,' 
pan Provswn is made for a paddle adjustment m t ahawnt. 
Thin osseinhly e an uw-d in the maker's SAM epeakere Case 
matenal is simulated widnut Kit at evadable in the following 

ay. 

Delta No. (2 for $26) 
5715R Above. 

leu spivs.. 
57168 Above, less spkr,w with clo 

assembly, paddle assembly, terminal mtg. plate & terminals $15.95 (2 for $30) 
5673R Tweeter $3.95 (2 for $7) 
571CR 8'1Voofer for above 10" 

air-suspended speaker 816.95 (2 for $33) 

BANNAMERICARO 

11 -. 

FREE DELTA 
I2O ELECTRONICS 

SURPLUS 
CATALOG 176 SECOND AVE. 

WALTHAM, MASS. 

11 in ti in nur area, northeastern blass. or s seehern .N. II. visit our rr tail at 7 Oakland Sr., .4 mesburv, Atuso. 

CIRCLE 3 ON FREE INFORMATION CARD 

INVENTORS 
FREE information on offering your invention for 
sale. KESSLER SALES CORPORATION, C -316, 
Fremont, OH 43420 

PLANS & KITS 
SCANNER users -build many useful accesso- 
ries. Free kit catalog. CAPRI ELECTRONICS, 
Route 1R, Canon, GA 30520 

SAVE 50%. Build your own speaker system. 
Write for catalog: McGEE RADIO, 1901 McGee, 
Kansas City, MO 64108 

CONSTRUCTION plans for profitable business 
ideas. Catalog $1.00. GARLING, 438 N. Garfield 
Street, Lombard, IL 60148 

PRINTED circuit boards from your sketch or 
artwork. Affordable prices. Also fun kit projects. 
Free details. DANOCINTHS INC., Box 261, West- 
land, MI 48185 

FIVE laser plans- $10.00; welding burning la- 
ser- $9.00; catalog -$2.00. SOLASER, Box 
1015, (RE 79), Claremont, CA 91711 

TACHOMETER digital readout, accurately moni- 
tors auto or marine engines' performance. Fits 
engines 4, 6, 8 cylinders, 12 volt. Small 23/4" 
round, 11/4" depth. Kit $19.95. Assembled $24.95. 
Plus postage. D.A.K. ELECTRONICS, Dept. 779 
RE, 49 Holiday Blvd., Center Moriches, NY 
11934 

SUPER audio filter (Popular Electronics Sept. 
1978). Completely removes alternator whine in 
car stereo, AM -FM or CB. Kit $19.95. Assembled 
$29.95. ROBERT FAULKNER, Box 26, Redondo 
Beach, CA 90277 

LINEAR AMPLIFIER, Ham only 2 -30 MHz, 100 
watt. 300 -MHz counter. Modulation booster, om- 
nipolarized antenna. Plans $3.00 each, $10.00/ 
all. Catalog $1.00, free with order. PANAXIS, Box 
130 -F6, Paradise, CA 95969 

ALUMINUM panels 19 X 6 X 'I.. Perfect for rack 
mounting and custom installations. Easily cut 
to other sizes. $6.50 each ppd. RJP SALES, 2360 
Rockymont, St. Louis, MO 63136 

MECHANICALLY INCLINED INDIVIDUALS 

Assemble electronic devices in your home. Be your 
own boss. Get started in spare time. Experience, Little 
Knowledge or Investment Necessary. Expect big prof- 
its: $300 - $600 /Wk. Possible. Write for free literature 
telling how. 

ELECTRONIC DEVELOPMENT LAB 
Box 1560R, Pinellas Park, FL 33565 

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 
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ONLY 

Radio Shack: No. 1 Parts Place 
Low Prices and New Items Everyday! 

Top -quality devices. fully functional, carefully inspected. Guaranteed to meet all specifications, both electrically and mechanically. All are made 

by well -known American manufacturers, and all have to pass manufacturers quality control procedures. These are not rejects, not fallouts, not 

seconds. In fact. there are none better on the market! Always count on Radio Shack for the finest quality electronic parts! 

TTL and 
CMOS Logic ICs 

Full -Spec Devices 
Direct from 
Motorola and 
National Semiconductor 

Type Cat No 

7400 
7402 
7404 
7406 
7410 
7413 
7420 
7427 
7432 
7441 
7447 
7448 
7451 
7473 
7474 
7475 
7476 
7485 
7486 
7490 
7492 
74123 
74145 
74150 
74154 
74192 
74193 
74194 
74196 
4001 
4011 
4012 
4013 
4017 
4020 
4021 
4023 
4027 
4028 
4046 
4049 
4050 
4051 
4066 
4070 
4511 
4518 
4543 

276 -1801 
276 -1811 
276 -1802 
276 -1821 
276 -1807 
276-1815 
276-1809 
276 -1823 
276 -1824 
276 -1804 
276-1805 
276 -1816 
276-1825 
276-1803 
276-1818 
276 -1806 
276-1813 
276-1826 
276-1827 
276.1806 
276.1819 
276 -1817 
276-1828 
276 -1829 
276 -1834 
276 -1831 
276 -1820 
276-1832 
276 -1833 
276.2401 
276-2411 
276-2412 
276 -2413 
276.2417 
276 -2420 
276-2421 
276 -2423 
276.2427 
276.2428 
276-2446 
276 -2449 
276 -2450 
276 -2451 
276 -2466 
276 -2470 
276.2447 
276 -2490 
276.2491 

354 
394 
354 
494 
394 
794 
394 
494 
494 
994 
994 
99C 
39$ 
494 
494 
794 
594 
1.19 
494 
794 
$9$ 
994 
1.19 
1.39 
1.29 
1.19 
1.19 
1.19 
1.29 
49$ 
494 
694 
119$ 
1.49 
1.49 
1.49 
696 
694 
1.29 
1.69 
69c 
69c 
1.49 
99e 
69e 
1.69 
1.49 
1.89 

MC14553 3 -Digit 
BCD Counter IC 

For Low -Cost Digital Readout 

CMOS chip replaces over 8 separate 
IC's in a digital display circuit. Input 
pulse shaping Master reset pin. 

tfi -pm DIP 276-2498 2.99 

SN -76477 Sound /Music 
Synthesizer IC 

2 99 Featured in Oct. 
Popular Electronics 

Creates almost any type of sound - 
music to "gunshots" Built -in audio amp 
Includes 2 VCO's. LF osc.. noise gen.. 
filter. 2 mixers. envelope modulator, logic 
circuit. 28 -pin DIP With data'appfi- 
cations circuits. 276-1765 . 2.99 

NEW Mercury Tilt 
Switch 

Hermetically Sealed 
Perfect for Alarm 
Circuits 

89¢ 
Actual Size! 

Submunuaturl position -detecting 
switch for use in protects or special 
applications. Switch is normally closed 
when upright. opens when tilted more 
than 45. Rated 100mA at 24VDC 
275-025 89' 

,' ' Top -Quality IC and PCB Accessories 
1111 LE 

,wry` 
PC Board. Mounts two 14 or 16 -pin ICs or sockets for bread boarding. Copper clad 

2.99 

a 
a 
e 

.,.l' . 276-151 
e PC Board. Mounts single 14 or 16 -pin IC or socket. 

276-024 
. 16-Pin IC Test Clip. 276-1951 

16-Pin DIP Header. With snap -on cover 276 -1980 
i 8- Position DIP Switch. 275 -1301 . 

4- Position DIP Switch. Not shown.) 275-1304 
Vertical 16-pin Socket. For LED displays 276.1986 
16-Pin DIP Jumper Cable. 18" long 276 -1976 

Pkg. of 2/99' 
3.99 
1.29 
1.99 
1.49 
1.49 
3.99 

RAM Memory ICs 
Under 450 nS Access Time 

2102 1024 a 1 Array. Luv, -,.ost state 
memory chip. 16-pin DIP Buy 8 and 
save, 
276-2501 2.49 Ea. or 8/14.95 
2114L 1024 x 4 Array. NMOS static 
RAM 18 -pin DIP 276 -2504 12.95 

NEW LEDs 
Tri -Color 
Red Flasher 

Displays red. green yellow uniform light 
output of 06 mcd Forward voltage 2.2VOC 
Max current 25mA 71 -0. case style 
276035 1.39 

"$ Operates directly lrom 5VDC power 
source Pulse rate 3Hz Max current 20mA 
at 5VDC 276-036 1.29 

SALE 
Reg. 
99.95 

Handheld 6 -Digit 
Frequency Counter 

6995 
Lead Zero Blanking 
100 Hz Up to 45 MHz 
kHz and MHz Decimals 

Accuracy is 3 ppm at 25 "C or less than 30 Hz 
at 10 MHz. Overload- protected 1 -meg input. 
Sensitivity. 30 mV up to 30 MHz. 3x41 ". With 
mini -rod antenna, leads, case. instructions. 
Requires 9V battery. 22-351 ... Safe 69.95 
AC Adapter. U.L listed. 65-731 4 95 

Custom Printed 
Circuit Board Kit 

Everything you need tor making high- 

276-1576 y6 
custom PC boards. 

Extra Resist Pen. 276 -1530 
Extra Etching Solution. 276 -1535 

7.95 
1.29 
2.19 

N EW 15 Ceramic 
Trimmers 

Assorted low -loss RF trimmer 
capacitors May Include both com- 
pression and piston types rated up to 
500VDC with maximum capacity values 
of3to100pF 
272.805 Pkg. of 15;1.98 

N EW DPDT Dual 
Inline Relay 

Fits Std 14- .'- 
Pin IC Socket I. 

449 TT-r1-I-1 
Subminiature relay is designed tor use 
with TTL or CMOS circuitry. Contacts 
rated 1A at 125VAC. Coil requires 
5VDC. Coil resistance. 50 ohms. 
275 -215 4.49 

Dig-tal IC 
Logic Probe 2495 

Multi -Logic Family 
Compatibility 
from 5 -15VDC 

Detects one -shot low repetition 
rate, narrow pulses scopes miss. 
Combines level detector. pulse de- 
tector and pulse stretcher. Hi -LED 
indicates logic "1". Lo-LED is logic 
"0 ". Pulse LED displays pulse tran- 
sitions to 300 nanoseconds. blinks 
at 3 Hz for high -frequency signals 
(up to 1.5 MHz). With cables. 
22 -300 24.95 

Computer Data Manuals & 
Semiconductor Handbook 

+, Intel 808018085 Programming Manual. Hand, 
reference for programming with Intel's assembly 
language 62-1377 3 95 

: Intel Memory Design Handbook. Explains use 
of Inters memory components and support cir- 
cuits in systems 62-1378 395 

t.7 Intel Data Catalog. 928 pages of specification., 
on most of Intel s standard microcomputer 
related products 62-1379 4.95 

o: Semiconductor Reference and Application 
Handbook. Complete specs and applications for 
popular IC transistors. diodes 276-4002 ... 1.95 

Digital Project Accessories 
Batel with Lens Hip contrast 'Me, for LED displays 3' ..1 

lens opening 270301 3.95 
' Deluxe Molded Display Case. Red lens Mount up to four 0 6 or 

ruht 0 3 LED digas With brackets t' .x3'rx4' 
3.95 270 -295 

r MA 1003 CNN Case. For or clock moduks Accepts 3 pusnbut 
tc^ec not me I Witte brackets blue lens 3',x24.7 

270 303 5.95 

Molded Connectors 

Rated BA @ 250V. Stand rd .093" pin diameter 

Fug Puns Type Cat No Each Fug Pins Type Cat No Each 

A 4 Male 274 -224 99e B 4 Female 274-234 996 

A 6 Maie 274-226 1 19 e 6 Female 274-236 1 19 

A 9 Male 274 -229 1 39 8 9 Female 274 -239 1 39 

A 12 Male 274.232 1 49 8 12 Female 274.242 1 49 

2 -W Ma e 6 Female. ,1101 mown, 74.222 Pair 89c 

WHY WAIT FOR MAIL ORDER DELIVERY? 

IN STOCK NOW AT OUR STORE NEAR Y 

Prices may vary at individual stores and dealers 

U! ftadie Shaek 
A D VISION OF TANDY CORPORATION FORT WORTH, TEXAS 76102 

OVER 7000 LOCATIONS IN NINE COUNTRIES 

C- 
C z 
m 

to v 
ro 

101 
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FAIRCHILD RED LED LAMPS 
FLV5057 Medium Size Clear Case RED EMIT TING These are not 
retested off -spec units as sold by some of our competition These are 
factory prime first quality new units 

10FOR$119 
50 FOR S495 

"WE BOUGHT 250,000 PCS." 

"THE COLOSSUS" 
FAIRCHILD SUPER JUMBO LED READOUT 

A full .80 inch character. The biggest readout we have 
ever sold! Super efficient. Compare at up to $2 95 each 
from others! YOUR CHOICE 5149 

EA FND 847 Common Anode 
FND 850 Common Cathode (6 for $6.95) 

NATIONAL SEMICONDUCTOR 
MILITARY TIME FORMAT, 

JUMBO CLOCK MODULE 

ZULU 
50'(, OFF SALE! 

s4s5 
5795 

REG. '9.95 
ADD S1 95 FOR 

1 

Ac MFMR 

PERFECT FOR USE 
WITH A TIMERASE. 

MA1008D 
BRAND NEW! 

EAT URES 
FOUR JUMBO . INCH LED DISC'. .- 

i HR REAL TIME FORMAT 
.4 HR ALARM SIGNAL OUTPUT 
.0 OR FA Ht OPERATION 
LED BRIGHTNESS CONTROL 
POWER FAILURE INDICATOR 
SLEEP B SNOOZE TIMERS 
DIRECT LED DRIVE LOW RFI 
COMES WITH FULL DATA 

COMPARE AT UP TO TWICE 
OUR PRICE! 

MANUFACTURER'S CLOSEOUT! 

16K DYNAMIC RAM CHIP 
WORKS IN TRS -80 OR APPLE II 

16K X t Bits 16 Pin Package Same as Mostek 4116 -4 250 NS access 410 NS cycle 
time Our best price yet for this state of the art RAM 32K and 64K RAM boards 
using this chip are readily available These are new fully guaranteed devices by a 

major mfg VERY LIMITED STOCK! 

"MAGAZINE SPECIAL" - 8 For $79.50 

EXPERIMENTER'S CRYSTAL 

262. 44KH1 This equency is 2 

to the 16th power Easily divided 
down to any power of 2 and even 
to ÌH2 New by CTS- Knight A $5 
value 

4.00 MHZ 5 each 
$1.75 

MINI PROJECT CASE 
Black Molded 2 x 

ears 
so m Has 

can front. with mounting ears so and can be 
easily attached to auto dash etc Case has 
molded card guides for mounting PC Board 
Inside Perfect for digital clocks. car burglar 
alarms. or almost any electronic protect Can 

or also used 
momdrs Super Special each 

Sul Sting t 

Purchase! 

FAIRCHILD PNP 
°SUPER TRANSISTOR" 

254402 TO 92 Piasi¢ SiI,con PNP 
Drover H,G.rrenr VCEO.40 WE 5o gp 
1 'so .1'SOMA ET150 MHZ Asuper 
REEFED 11P Vets,on,.l the 2143906 

8 FOR Si 

G.I. FULL 
WAVE BRIDGE 
4 AMP 600 PIV 
3/4 In. Square 

With Lugs, #LM -1 

75C ea. 3 For $2 

MOTOROLA POWER 
TRIAC 

TO -220 CASE 
15 AMP 400 PRV 

SPECIAL 8 each 

5 FOR $3.95 

COMPLEMENTARY POWER TRANSISTORS 
SILICON NPN AND PNP. TO -220 CASE 
VCEO - 40V PD - 30 WATTS 
FOR AUDIO POWER AMPS. ETC 

TIP29 - NPN YOUR CHOICE 

TIP30 - PNP 3 FOR $1 
FET SALE! 

2N4304 Brand New 
N Channel, Junction Fet 

8VGDO -30V IDSS -15 MA Typ 
1500 uMHOS TO -18 Plastic 

Case Mfg by Teledyne 

6 FOR $1 

EXPERIMENTER'S HEATING PLATE 
Large Manufacturers Surplus 5'4x10 In Made 
tempered glass with heating element laminated on 
off 120 VAC Protected by thermostat and two thermal 
Rated 120 Watts. Use for any heating applications. 
heating ferric chloride to increase PC board etching 
Units are brand new non -submersible 

WHILE THEY LAST - $2.99 

of 318 in 
back. Works 

fuses 
Perfect for 
efficiency 

each 

-2461 

SONY 30 WATT AUDIO AMP MODULE 
#STK -056. 30 WATTS SUPER CLEAN AUDIO. 20 
HZ t0 100 KHZ ± 2 DB. HYBRID, SILICON. SELF - 
CONTAINED MODULE. ONLY 13/4x2'/ IN WITH 
DATA COMPARE AT UP TO TWICE OUR PRICE! 

S 99 9 EACH 
TERMS: Add 30C postage, we pay balance. Orders under 
$15 add 75C handling. No C.O.D. We accept Visa, Master- 
charge, and American Express cards. Tex. Res. add 511E Tax. 
Foreign orders (except Canada) add 20% P & H. 90 Day 
Money Back Guarantee on all items. 

Digital Research Corporation 
(OF TEXAS) 

P.O. BOX 401247A GARLAND, TEXAS 75040 (214) 271 

HOBBY WORLD® 
CALL TOLL FREE: (800) 423 -5387 
CA, HI, AK: (213) 886-9200 

COMPUCRUISE 

(l So 1166 

$165. 

THIS MONTH'S 

SPECIALS! 
Cal ho Ilex ',piton Pnre 

1191 1979 I( MASTER, r,Ih updates SIí ICI 
1147 SI RHAIIM 1)1561 III 5 

x,ll sert. IRS -B0 Be. of III Sl' 00 
1154 SHU(,ART SA4110 MINIFLOPPS DRIVI 5195 Ott 
1142 DAIS (ASST III S. 

( -10. new leaderless 10 fu, SI' On 
1119 SWII( HIM, TRANSISTORS. 

IN 1904 equal NPN 10 for SI 00 
1140 5WI1( HIN(, TRANSISTORS, 

2141906 equal PNP 10 for St 00 
11b' RIBBON C ABII 40 CONE), Ai R4Re 10 11 SS 00 
10111 154001 RI C TIFII RS, LOPIS 101or SI 00 
1001 154002 RI ( TIFIERS, IOOPIS lb for SI 01 
1001 IN400) RE( TIF II RS, 200Pn 12 for SI 00 
1216 IINI CORDS. 18 gage. b II. S for SI 011 

1a0- TRANSFORMER 121, 100ma I In, SI ;II 
1119 TRANSFORMER 95 lamp for 09 supplies SI 00 
111' MIN(NIx1E TUBI S, 135851,S1 4 fur S) 00 
12R9 4 POS DIP SWITCH SI 20 
IÌ911 POS DIP SWITCH 51 to 
Ì1s1 8 POS DIP SWITCH 5 

8080A 
uCOMPUTER 
BASIC $29 

In lodes MARIA R2 I 9:t4. 
Alm and .,.been ill l,!.4 011 

BUY 7, 
GET 1 FREE! 

Buy 7 of one type, 
get the eighth of 
that type free! 

Order by type no. 
1 -014 
roe 
4116 
21102.250 
11102.450 

2 t 14 450 
5Ì01Q 

SI SO 

10 00 
1100 

I 20 
I 00 

65 
B 00 
T 1S 

SEND FOR FREE 
SPRING 

CATALOG 
FEATURING: 

IA( HMV 101511 PRIMI It S LIDS. 
RIA01 Ii IS RI( 1111105. LINERS. 
TR580 ADD -ONS. 5.100 BOARDS. 
IN AIDS. TEST EQUIPMENT. BOORS. 
sl'1 TW ARE AND MORE 

19355 BUSINESS CTR DR 6R6 
NORTHRIDGE, CA 91324 
CIRCLE 44 ON FREE INFORMATION CARO 

WE'VE GOT 
I THE NEW M. 1111.111) .- 

V 
S \ t By now youve probably 

read the article in June Issue 

U 

V of Kilobaud about Motorola's 
new fantastic MNo Chroma 68 

It Is the latest in TV Bugs which 
enables you to hook up directly to your 
own standard color TV with the fewest 
of parts 

-Micro Chroma 68 kit Includes. 
MC1372 Color TV video modulator. 
MC6821- Peripheral Interface adapter. 
MC6808 Microprocessor with clock. 
MC6846 Ron, -1/0 -Timer. 
MC6847 -Video display generator. 
MC6850- Asynchronous communications - Interface adapter. 

1 - Also includes printed circuit board and 
data cheer, on all above mentioned LSI. 

1 .9 .7 

THE BUG, 

f111CR-0 y 
0I`¡y 

À, 
.4 

MOTOROLA 5 
MICROPROCESSOR 
TO (9(lI^ TELEVISION 
INTERFACE CHIP SET 

WITH TV OLIO 

- AND WE'VE GOT 

1 
Illlil 

1 

1 

--7!^ ' r r. 

I I I I I IIlI I I I tt 

I I I I I II1I I I I I 

IN STOCK AND NOW AVAILABLE 
THROUGH AUSTIN ELECTRONICS. 

THE PARTS KIT! 

w 

1 

1 
IIII 

1 

We at Austin Electronics went nee step' 
further and put together a parts kit of 
all support devices Thew parts for the 
average enthusiast would be very doffs 
cult to find and expensive. We've made - 
it easy and substantially less expensive 

Bug kid II conies complete with all coin 
e,nents necessary for on hoard operation 
Including 161 2114 rams 

BUG KIT II _. 514995 
MICRO CHROMA 68 KIT 5129.95 
PC BOARD SEPERATE $45.00 
ADDITIONAL 2114 RAMS S8.50 
BUY THE MICRO CHROMA 68 AND 
THE RUG KIT II NOW SAVE 515.00. 

In FOR OUR NEW CATALOG 
eCT7 WHICH INCLUDES GREAT BARGAINS 11. 

In ON ASCII KEYBOARDS. MODEMS. - 
COMPOTER POWER SUPPLIES. ETC 

'AUSTIN ELECTRONICS MII III 
` 1531, T ANDk LN TERMS' CO: Check money oaddr, 

SUITE f NO COD's. Texan residents add 
AUSTIN TEXAS 78752 

516 sales tax. Overseas countries 1.1 in = 1512.83596)7 add 55.00 for surface rates. - 

NO 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII! 
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P.O. Box 4430E Santa Clara, CA 95054 

For will call only. (408) 988 -1640 

2322 Walsh Ave. 
Same day shipment. First line parts only 

Factory tested Guaranteed money back 

Quality IC's and other components at fac- 

tory prices 

INTEGRATED CIRCUITS 

748013 
1I)N 

RCA Cosmac Super Elf Computer $106.95 
tect. monitor select and single step Large on 

board displays provide Output and optional high 
and low address There is a 44 pin standard 

connector for PC cards and a 50 pin connector for 

the Ouest Super Expansion Board Power supply 

and sockets for all IC s are included in the price 

plus a detailed 127 pg instruction manual which 

now includes over 40 pgs of software into in 

eluding a series of lessons to help get you startet 
and a music program and graphics target game 

Many schools and universities are using toi 

Super Elf as a course of study OEM's use it for 

training and research and development 

Remember, other computers only offer Super Er 

features at additional cost or not at all Compare 
before you buy. Super Ell Kit $106.95, High 

address option $8.95. Low address option 

59.95. Custom Cabinet with drilled and labelled 

plexiglass iront panel $24.95. NiCad Battery 
Memory Saver Kit $6.95. All kits and options 

also come completely assembled and tested 

Ouestdata. a 12 page monthly software publica 
fion for 1802 computer users is available by sub- 

scription for S12 00 per year 

Tiny Basic for ANY 1802 System 
Cassette $10.00. On ROM $38.00. Super fr 

owners. 30% oft Object code listing with man- 

ual $5.00. Object list. manual and paper tape 

$10.00. Original ELF Kit Board $14.95 

Cassette Interface $89.95 
Improvements and revisions are easily done with 

the monitor. If you have the Super Expansion 
Board and Super Monitor the monitor is up and 

running at the push of a button 

Other on board options include Parallel Input 
and Output Ports with full handshake They 

allow easy connection of an ASCII keyboard to the 
input port RS 232 and 20 ma Current Loop for 
teletype or other device are on board and if you 
need more memory there are two S -100 slots for 

static RAM or video boards A Godbout 8K RAM 

board 1s available for $135.00 Also a 1K Super 
Monitor version 2 with video driver for full capa - 

bilrty display with Tiny Basic and a video interface 
board Parallel I/O Ports $9.85, RS 232 $4.50. 
TTY 20 ma I/F $1.95. S -100 $4.50. A 50 pin 
connector set with ribbon cable is available at 

$12 50 for easy connection between the Super 
Ell and the Super Expansion Board. 

The Power Supply Kit for the Super Expansion 
Board is a 5 amp supply with multiple positive 
and negative voltages $29 95. Add $4 00 for 

shipping. Prepunched frame S5 00 Case 

$10 00 Add $1 50 for shipping 

Compare features before you decide to buy any 

other computer There is no other computer on 

the market today that has all the desirable bene- 
fits of the Super Elt for so little money. The Super 
Elf is a small single board computer that does 
many big things It is an excellent computer for 
training and tor learning programming with its 
machine language and yet it is easily expanded 
with additional memory. Tiny Basic. ASCII 
Keyboards. video character generation, etc. 

The Super Ell includes a ROM monitor tor pro- 
gram loading editing and execution with SINGLE 

STEP for program debugging which is not in- 

cluded in others at the same price With SINGLE 
STEP you can see the microprocessor chip opera- 
ting with the unique Ouest address and data bus 
displays before. during and after executing in- 

structions. Also. CPU mode and instruction cycle 
are decoded and displayed on eight LED indicator 
lamps. 

An RCA 1861 video graphics chip allows you to 
connect to your own TV with an Inexpensive video 
modulator to do graphics and games There is a 

speaker system included for writing your own 
music or using many music programs already 
written The speaker amplifier may also be used 

to drive relays for control purposes 

A 24 key HEX keyboard includes 16 HEX keys 
plus load, reset, run. wait. input memory pro - 

Super Expansion Board with 
This is truly an astounding value' This board has 

been designed to allow you to decide how you 
want it optioned The Super Expansion Board 
comes with 4K of low power RAM fully address- 
able anywhere in 64K with built -in memory pro- 
tect and a cassette interface Provisions have 

been made for all other options on the same 

board and it fits neatly into the hardwood cabinet 
alongside the Super Eff The board includes slots 
for up to 6K of EPROM (2708. 2758. 2716 or TI 

2716) and is fully socketed. EPROM can be used 
for the monitor and Tiny Basic or other purposes 

A IK Super ROM Monitor $19.95 is available as 

an on board option in 2708 EPROM which has 

been preprogrammed with a program loader 

editor and error checking multi file cassette 
read write software. Irelocatible cassette tile) 

another exclusive from Ouest It includes register 
save and readout. block move capability and 

video graphics driver with blinking cursor. Break 

points can be used with the register save feature 
to isolate program bugs quickly then follow with 
single step The Super Monitor is written with 
subroutines allowing users to take advantage of 

monitor functions simply by calling them up 

Auto Clock Kit $15.95 
DC clock weh 4- 50' displays Uses National 

MA -1012 module with alarm option Includes 

light dimmer. crystal timebase PC boards Fully 

regulated comp instructs Add $3 95 for beau- 

tiful dark gray case Best value anywhere 

RCA Cosmac VIP Kit $229.00 
Video computer with games and graphics 
Fully assem and test $249.00 

Not a Cheap Clock Kit $14.95 
Includes everything except case 2 -PC boards 
6-.50 LED Displays 5314 clock chip. trans- 
former all components and full instructions 
Orange displays also avail Same bit w /.80 
displays. Red only $21.95 Case $11.75 

60 Hz Crystal Time Base Kit 54.40 
Converts digital clocks from AC line frequency 
to crystaltime base Outstanding accuracy Kit 

includes PC board. IC. crystal. resistors. ca- 

pacitors and trimmer 

Digital Temperature Meter Kit 
Indoor and outdoor. Switches back and 

Beautiful 50 LED readouts. Nothing i... 
available Needs no additional parts for corn 
píete. lull operation Will measure 100 to 

200 F. tenths of a degree. air or liquid 
Very accurate $39.95 
Beautiful woodgrain case w bezel $11.75 

NiCad Battery Fixer /Charger Kit 
Opens shorted cells that won't hold a charge 

and then charges them up. all in one kit w full 

Parts and instructions $7.25 

PROM Eraser Will erase 25 PROMS n 
15 minutes. Ultraviolet assembled $34.50 

Rockwell AIM 65 Computer 
6502 based single board with full ASCII keyboard 
and 20 column thermal printer 20 char al- 

phanumeric display. ROM monitor fully expand- 
able $375 00 4K version $450 00 4K Assem- 

bler S85 00 8K Basic Interpreter 5100 00 
Power supply assembled in case $60 00 

TERMS: 55.00 min order U S Funds. Calif residents add Ve.tax. 
BankAmericard and Master Charge accepted. 
Shipping charges will he added on charge cards. 
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Multi -volt Computer Power Supply 
3v 5 amp. 18v 5 amp. 5v 1 5 amp. 5v 

5 amp. 12v 5 amp. 12 option - 5v 12v 

are regulated. Kit $29 95 Kit with punched frame 
$34 95 Woodgrain case 510.00 

Video Modulator Kit $8.95 
Convert your TV set into a high quality monitor 
without affecting normal usage Complete kit 

with ful instructions. 

2.5 MHz Frequency Counter Kit 
Complete kit less case $37.50 

30 MHz Frequency Counter Kit 
Complete kit less case $47.75 
Prescaler kit to 350 MHz $19.95 

79 IC Update Master Manual $3508 
Complete IC data selector. 2500 pg master ref- 

erence guide Over 50.000 cross references Free 

update service through 1979 Domestic postage 
$3.50. Foreign $5 00 t978 IC Master closeout 
S19 50 
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Stopwatch Kit $26.95 
Full six digit battery operated. 2 -5 volts. 

3 2768 MHz crystal accuracy Times to 59 

min . 59 sec 99 1 100 sec Times std . split 
and Taylor 7205 chip. all components minus 
case Full instructions 

Hickok 31/2 Digit LCD Multimeter 
Batt;AC oper 01mv -1000v 5 ranges Or 

accur Resistance 6 low power ranges 0 

ohm -20M ohm DC curr 01 to 100ma Hand 

held. ' 7' LCD displays. auto zero. polarity. over 
range S74.95 

S -100 Computer Boards 
8K Static RAM Kit Godbout $135 00 

t6K Static RAM Kit 265 00 

24K Static RAM Kit 423 00 

32K Dynamic RAM Kit 310 00 

64K Dynamic RAM Kit 470 00 

8K 16K Eprom Kit Iless PROMS) $89.00 
Video Interface Kit $139.00 
Motherboard $39. Extender Board $8.99 , 

FREE: Send for your copy of our NEW 1979 
OUEST CATALOG. Include 281' stamp. 
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AAAAAAAAAAAAAAAAAA 
THE MOST ADVANCED TIMEPIECE 

OF ITS KIND IN THE WORLD! 
LCD Quartz Alarm Chronograph with celen- 
-lar and dual time zone', Watch is the same as 

Seiko but you pay a lot more for the name' 
eatures 

AIM 

' 24 hour alarm 
Chronograph Counts up to 
12 hrs., 59 wins 59.9 sec 
Precision of chrono up to 
1/10 sec indicated by 10 
moving arrows!' 
Lap time with chrono run 
ping uninterrupted) 
Time displays by LCD foi 
hour, min, sec, day. date 
of the week and AM /PM 
Calendar gives out date -dai, 
Dual time zone for any two 
cities of the world at you, 
own choice. 
With light switch to altos% 
you to see the time in the 
dark' 

$65.50 

JUMBO 
1" LED ALARM CLOCK MODULE 

Asse.' i. a kit, 
Features 1" 4 -1-.4 . .ed LED 

12 hours real time 
24 hours alarm audio 
(lust add speaker I 

Power failure indicator 
Count down timer 59 

12 16V AC 50/60 Hz 
input 
10 min snooze con 
trot 

58.50 EACH 

i 

.a 

_. ._. r 

Ln 
..i,. da - 

play panel'' This Mark Ill LED level indicator is a 
new design PC board with an arc-shape 4 colors 
LED display Ichange color from red, yellow, green 
and the peak output indicated by rose red'. The 
power range is very large, from 30d9 to 5dB. 
The Mark III indicator is applicable to 1 watt 
200 watts amplifier operating voltage is 3V 9V 
DC at max 400 MA. The cireurs uses 10 LEDs 
per channel. Ir is very easy to connect to the am. 
plifier. Just hook up with the speaker output' 

IN KIT FORM $18.50 

ELECTRONIC 
DUAL SPEAKER PROTECTOR 

'Wit .6 shorted or over 
load to protect 
your amplifier as 
well as your speak 
ers A must for 
OCL circuits. 

KIT FORM 
$8.75 EA. 

FM WIRELESS MIC KIT 
It is not a pack of cigarettes. It Is a new FM 
wireless mic kit! New design PC board fits 

into a plastic cigarette box 
(case included). Uses a con - 
densor microphone to al- 
low you to have a better 
response in sound pick -up. 
Transmits up to 350 ft.l 
With an LED indicator to 
signal the unit is on 

KIT FORM $7.95 

PLASTIC PROJECT BOX 
The popular low-cost way ro house your 
ex electronic experiments. With a 

copper.clad PC board cover, it allows 
you to have the circuits made right on 
top of the box. 

Small size 
2 7/8 "x2 1 /4 "x1 3/8" 0.80 EACH 

Large size 
4 "x3 "x 1 5/8" 1.25 EACH .................. 

AAAAAAAAAAAAAAAAAAAAAA AAAAAAAAAAAA. 
DIGITAL AUTO SECURITY SYSTEM 

4 DIGITS 
PERSONAL CODE!! 

proximity triggered 
voltage triggered 
mechanically triggered 

3 -WAY PROTECTION! 
This alarm protects you and itself! Entering 
protected area will set it off, sounding your 
car horn or siren you add. Any change in vol- 
tage will also trigger the alarm into action. If 
cables within passenger compartment are cut, 
the unit protects itself by sounding the alarm. 

SPECIAL $19.95 
ALL UNITS FACTORY A nui f D AND Ti sTI D NnT A ka,' 

TIMATRON RACK MOUNT 
TYPE CABINETS! 

chine made to livery high i 
sion quality with sleek, hln. 
anodized finish Front panels 
come blank and undrdled to 
allow you to make panels of 
your own design. For large 

quantity orders Formula International will silkscreen print and 
drill panel holes at a minimal extra charge 

SIZE 
19" IWI 2 (HI 12" IDI 
19" IWI x 4" III 12" IDI 
19" IWI x 8" IMI 20" IDI 
16" IWI x 2'S' IHI x 8" (DI 
te.. IWI . 4" IHI x 8" IDI 

n' Iwl 2 IH) 12' IPl 

PRICE 
S36 85 

45 25 
72 00 
26 50 
33 45 
33 45 
24 50 
in 75 

HICKOK LX303 
DIGITAL LCD MULTIMETER 

3%z digits display 
200 hours 9V battery life 
Auto zero; polarity; overrange 

indication 
100MV DC F.S. sensitivity 
19 ranges and functions 
D.C. volt: 0.1 MV to 1000 V 
A.C. volt: 0.1 V to 600 V 
Resistance: 0.1E2to 20 MSZ 
D.C. current: 0.01 A to 100 MA 

OUR PRICE $71.45 

60W + 60W 

COMPLETED UNIT -NOT A KIT! 
OCL pre amp. & power stereo amp. with 
bass, middle, treble 3 -way tone control. 
Fully assembled and tested, ready to work. 
Total harmonic distortion less than 0.5% 
at full power. Output maximum is 60 watts 
per channel at 8 . Power supply is 24 - 

36V AC or DC. Complete unit 
Assembled $49.50 ea 

5 8 50 ea Power transformer 

GREEN COLOR 0.6" 
LED ALARM CLOCK 

24 hr. alarm 
10 min. snooze time 
AM /PM indicator 
Power interrupt indication 
Green color 0.6 " display 
110V AC 60Hz input 
Factory assembled, 

NOT A KIT S17.50 EACH 

LCD CLOCK MODULE! 

0.5" LCD 4 digits display 
X 'tal controlled circuits 
D C. powered (1.5V battery) 
12 hr. or 24 hr. display 
24 hr alarm set 
60 min. countdown timer 
On board dual back up lights 
Dual time zone display 
Stop watch function 

NIC1200 112 hr) $24.50 EA. 
NIC2400 124 hr) $26.50 EA. 

UNIVERSAL PROTOBOARDS 
"CIRCUIT FIT" 

i 
All Boards are made of High Quality G10 Fiber- 
glass and Phenolic Pre dolled in .042" diameter 
holes on 01" centers with tin plated copper 
eyelet and finger edge connectors (single sided) 
to allow any kind of standard components to 
fit board 

Parr No 

S V 723 
I' 724 

725 
728 

612 
616 

Poca 
Sua Holes Fiberglass Ph.nolrc 

2 .28 
28 ".3T 
37' 55 

7 9 6 

529 
750 

1500 
6740 

S 1 27 s 50 
2 42 80 
4 89 1 38 

1950 1040 

1 70 
1 70 
150 

I.o 

BUTTON CELL 
NI -CD RECHARGEABLE 

BATTERIES 
225MA /hr 1.2V per cell 

7/8"x3/8" 
Single Cell 1.2V $1.20 

4 cells stack 4.8V $4.80 
5 cells stack 6V $6.00 

special voltage order 
accepted at $1.30 per 

cell rate 

22W + 22W STEREO HYBRID AMPLIFIER KIT 
It Works in 12V D.C. As Well' Kit includes 1 PC SANYO STK- 
024 stereo power amp. IC LM 1458 as pre amp, all other elec- 

tronic parts, PC Board, all control pots and special heat sink 
for hybrid. Power transformer not included. It produces 
ultra hi -fi output up to 44 watts 122 watts per channel) yet 
gives out less than 0.1% total harmonic distortion between 
100Mz and 1OKHz. $32.50 PER KIT 

.Owen TRANSFORMER $6.50 EACH ......... ..............v....... 
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AAAAAAAAAAAAAAAAAAAAAAA AAA A 
SUPER 15 WATT AUDIO AMP KIT 

Uses STK -015 Hybrid Power Amp 
Kit includes: STK -0 15 Hybrid IC, power supply with 
power transformer, iront Amp with tone control, all 
electronic parts as well as PC Board. Less than 0.5% 
harmonic distortion at full power I/2dB response from 
20 100,000 Hz. This amplifier has QUASI --Compli- 
mentary class B output. Output max is watt (10 watt 
RMS) at 41! 

ONLY $23.50 each 

MINI ELECTRONIC 
ORGAN KIT 
PET -102 (25 KEYS) 

The kit contains all electronic and mechanical parts 
key boards, speaker. switches and PC Board as well as 
the wooden cabinet. Ideal for school protect or gift to 
children interested in electronics Uses 6V C size s 4 

hartnry /not ierldedl $38.50 

MANY SOUND DECISIONS! 
ino,cdtilr 

',peraiiny voltage 6v CU 

341 A. Small size appro., 
nidtely ,i x 1 " 
Model 1E12116 (Continuous) 
Model EB2126 (Slow Pulse) 
Model 1132136 (Fast Puwll S3 60 EACH 

1w.ft AUDIO AMP 
All parts are pre assembled 

on a mini PC Board 
Supply Voltage 6- 9V D C 

SPECIAL PRICE $1.95 ea. 

"FISHER" 30 WATT STEREO AMP 
MAIN AMP 1,i. t 7 

Super Buy Only 518.50 

5W AUDIO AMP KIT 

ONLY $6.00 EACH 

WI FOUND THE CASE FOR THE FM MICI 
oii 

intercom 
s'ry ,kr a par o 

wl pg.reties it , n a Audio amp , , Y 

T.!'":,::' 
n iq, tr 

1,:'...':!%` oi -. r 
dao as w, 

VERY Sot CiAI PRICF pro, fa 99 

Sub -Mini Size 
CONDENSER MICROPHONE 

FET Transistor Built ,n $2.50 each 

ELECTRONIC ALARM SIREN 
COMPLETE UNII 

lanai 115 as i nl,e ,, 
mn uU In V. oo, 

, ,awr a rev, rtlioas lF'r 

S750 

SOUND ACTIVATED SWITCH 

PROFESSIONAL CASE 
for our O 30V Power Supply 11 

is a nice looking metal cast case 

with giant 4" volt /amp meter. 
output blinding post and fuse 
holder, on /off switch and line 
cordl ONLY $21.50 EA. 

POWER SUPPLY KIT 
0 30V D.c REGULATED 

uses I.A 723 and Ih,3055 Power 
T R Output can he adjusted from 
0 30V. 2 AMP. Complete with PC 
hoard and all electronic parts. 

P i .°.`" S V ..L $10.50 each 
T. *...1 r, or Power Suppl, 2AMP 24V r 2 $8 50 

12V DC MINI RELAY 
t3V SPDT 2AMP 

12V SPOT 3AMP 
12V ()PDT 2AMP 
12V 4PDT 3AMP 

1 30 
1 60 
2 50 
3 50 

ELECTRONIC 
SWITCH KIT 

6pc4A S. 

LINEAR SLIDE POT 
500K!? SINGLE 

Metal Case 3" Long 
2 FOR $1.20 

Recnargeable 
NI-CD Batteries Pak 

6AA NI -CD in a flat pack gives you a 
total of 7 2V 450MA output 

S5.25 PER PACK 

BATTERY POWERED 
FLUORESCENT LANTERN 

rIAll Al, 

V VVYVVVVVVVVVVVVVY 

ULTRA SONIC 
SWITCH KIT 

s 

Kit includes the Ultra Sonic Trans 
'lacers, 2 PC Boards for transmute, 
and receiver All electronic parts 
.111d instructions. Easy to build and 
.I lot of uses Such as remote control 
iii TV, garage door, alarm system 

counter Unit operated by 9- 12 
DC 

515.50 

CDS LIGHT CONTROL 
SWITCH HIT 

N yh Semi .. e, l I r. opera!,'. 

..nh a 9V U C 3,1,1111, w wrmui xyiits m uv 
for burglar alarm, shooting game visitor 

',tier. product counting. flash tight Sid., 

0'1 or automatic door opener amn ' , 

more The 

Somme, us to an 

lust the WnLbvrl, 
and the retay 

the circuit can 

x,me up to 200 
dlis S4.50 ea. kit 

FLASHER LED 
Unique design combines a jumbo red 44 
LED with an IC flasher chip in o 

package. Ope directly from 5V 
ne 

7V DC. No dropping muster needed 
Palm mite 3Hz tt SV 20 MA. 

2 for $2.20 

I.C. TEST CLIPS 

$2 75 iii'i pii, 

AAAAAAAAAAAAAAAAAA 
BECKMAN FET 

LIQUID CRYSTAL DISPLAY 
Overall size 2" x 1.2" 0 -5" characters 

reflective type 
88.88 Model 737 -01 - for clock 
nro; 1 4 digits with PM, alarm, 

snooze, colen indicators. 

8.8e8.8 Model 739 -04 - for panel 

739-04 - meter 4 digits. 

Model 739 -03 - for panel 
meter 31/2 digits with ± sign 
and over range indicator. 

All displays include zeber connectors and 
front bezel. With data sheets. 
Your choice -any model $7.50 EACH 

FLUORESCENT LINT DRIVER KIT 
12V DC POWERED 

an,pn, outdoor 
Aalo or Boat 

Kit includes high voltage coil, power transistor. heat sink, all 
other electronic parts and PC Board. light tube not included' 

WITH CASE ONLY 56.50 PER KIT 

S AMP SVDC 

3 Terminals 
Positive Voltage Regulator 
Hard to find! Fairchild 
78HO5To -3 Package, Input 
8.5 - 20V DC Output +5V 
DC SAMP Load Regula- 
tion 1°S. 

Only $8.75 ea 

SOUND 7176477 

GENERATOR ATOR 
I.C. 

Creates almost any type 
of sound -gun shot, explo- 
sion, train, car crash, star war, birds, 
organ ext. A built-in audio amplifier 
provides high level output. Operates 
from one 9V battery, 28 pin dip; we 
supply the datas. $2.90 EACH 

Sub Mini Size 
PANEL METER 

,00,1A 
ONLY $1.20 ea 

HARD TO FIND!! 
12V 4PDT RELAY 

3 Amp Contact 
$3.50 Each 

1 TRANSFORMERS 

- I ALL I 1 1 VOL 

,2V CT 

4AMP 
DAMP 
DAMP 
DAMP 
0 RAMP 
05AMP 
120M A 

S7501A 
Se SOFA 
56.50 EA 
ta50Eis 
5180 EA 
s180EA 
s125EA 

AC POWER SLIMLY 

Wan Ty, Transformer 

S2 75 EA 
I :,oNt .l 52 10 EA 
I;II,ta 5190EA 

5190 EA 

PROFESSIONAL PANEL METERS 

1 

A.0-50UA 8.50 ea 

B.0.30VDC 8.50 ea 

C. 0.50VDC 8.50 ea 

D. 0 3ADC 9.00 ea 

E.O 100VDC 9.00 ea 

Type MU 52E 

All meters white lace with 
black scales. Plastic corer. 

HEAVY DUTY 
CLIP LEADS 

17 10 pairs - 5 colors 
Alligator clips on 

a 22" long lead. Ideal 

S2.20/pack for any testing. 

MINI -SIZED I.C. 
AM RADIO 

Size smaller than a box or matches' 
Receives all AM stations 

Batteries and ear phone included 

Only S10.50 

NUMERIC AND HEXADECIMAL 

44* 
LED DISPLAY 
WITH LOGIC 

.'t HP 5082 7300 
4 x 7 Dot Matrix 0.4" Digit 
With On Board Decoder/ 

Driver and Memory. 
TTL Compatible 
BCD Input 

SPECIAL 59.90 Each 

GIANT SIZE VU METER 
1MA movement 3 1/2' scale length. 
Scale in VU -20db o 3db. Meter 

.ice 5 1/8- o 2 3/8" with a "smoke' 

1 

plastic cover 

SPECIAL 

$8.50 
Each 

PUSH -SUTTON SWITCH 
/11,..,lacl 

Color Heel. White Blue 
r-' Green. BC 3/51.00 

kJ/Close also 
nalab. 50. 

1.: 'jtc ed AVAIlul/ 
SOLID STATE ELECTRONIC BUZZER 

f@ 

si 

1W FORMULA INTERNATIONAL INC. 
ti SHIPPING AND HANDLING CHARGES Send $1.00 /1` 

1. 

n e 0 arch e Over arch e For Detailed 
ul f a pfn 

Iside ali /. includes Mexico Canada) 

6/79 

Catalogue 
epeat 3S% 20% 

inimum Order 510.00 /Calif. Residents Add 6% Sales Tax 
Phone Orders Accepted on Visa or MC ONLY, NO C.O.D. /Store Hours 10.7 Mon. thru Sat. 

12603 CRENSHAW BLVD.. HAWTHORNE, CA 90250 
PHONE: 12131 973 -1921 12131 679.5162 

nsa 

VVYVVYVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVY 
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SLLE1 ILE ymon1« m(igZSTaDM(65 0/ PEONg ge3 

SOUND 
DBI.I.EIï ELEC112411108 PO BOX 4012441:1 (214) 278.3553 GARLAND TEXAS 75040 

NAM, WANT ovFnva.,xv. I ron.r 
aA6 EFFECT i,. --`1-.777 7.-.. 

+t1^ 
. 

. >. _._ \ 
R 

1 .c 
1- .- 

_ .° 

_.. 

- ' s 

' 

. - .. : ' ..- 

2.50 
r \ 

: \ 
e I 

::,..M 
:= `_J 
- 

1 _ 

. 

r.w wav,. 
IrTan 

.._r..... - 

12.95 sa 

POWER SUPPLY 
PS-14 

Y.:..,.......-. ... ,~_- 
_ =:: w.`..M++.r.ti..n-. 
............. 

eea. 
$_ { v. 

C.. - 

_ - 
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..crr 

, 
5'v::6.1.:6pp ,K _ 

í--i.. 
.. 
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.49 
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REKI1'EO IN 7/7e 73 WG 
SACONT.20AMT 

Qz.95 n 
ia0 

' 
.Nr6.a 

' 

El 

d 

`s rJ :Mi16EiigT 

\ 
.. .. ...... - .-- 

. : -.` ... 

ll 

.... ......., . - 
2a.B5 
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°J, ( ! - ̀ _ 

i 
4 

, 

..Q+ 

TI 

I^ 
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v 

s. 

- - .. . 

.. 

..- s.14_.ft 9i+ 
a \ ' ' 

.. 

.. . . 

.r. 
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/ .r.. ....- ... --..._ .....:. ,. 

r 
...Vuar 

- 
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yo"ftIqP 

RL4Rf 

ocan 

~.~i.:'wM.+r.ä ISI % w"-~wa. 
® a 1111,117.11 ' 

141 YW In DAYTON I.. 

..D.......' -.e.FiM 

NO COD'S ADD 5% FOR SHIPPING ORDERS UNDER110. 
.a, , wr 

SENO CHECK OR MONEY TER RESIDENTS ADD 5% TAR ADD 751orHANDLING ---- --= 
ORDER OR CHARGE CARO NO FOREIGN ORDERS ADD 10%, 

PHONE ORDERS ACCEPTED ON VISA d MC To.. ~ ,iG., 

7450 

7404 

74: 

7410 

7412 

7413 
7416 

7420 

7425 
7426 

7427 

7430 
7437 

7478 
7440 

7445 
7451 
7.54 

1474 

7475 

7483 

7485 
7486 

7489 
7490 

7492 
7493 

7495 

74107 
74123 
74141 

74151 
74155 
74160 

74165 
74175 
74197 

74181 

74195 

7400 III 

.16 

.1J 

.19 
. -0 

.25 

.40 

.25 

.20 

.28 

.28 

.25 

.20 
.24 
.24 
.27 

.75 

.20 

.20 

.35 

.49 

.58 

.78 
.35 

1.80 
.43 
.42 
.42 
.65 
.75 
.49 
.7P 
.58 
.75 

.86 

MISC 7'T. 
74304 
74905 
74353 

743157 
743181 

.86 

.75 

.75 

1.85 

.65 

P1103A 
1024 X 1 Dynamic 
RAM 42C 

1 0 
\Sb; 

5 
1 

2708 
1024X8 EPRM 

250ns3 8.50 

74S201 * * 
256X1 Static RAM 

$ 1.95 50133 

ULN2001 
High -current Drivers. 
Darlingtons 75C 

MC1458P.. 
Dual y 

agp'`b 555 
TIMER 

8C 

8038C 
VCO Waveform Gen. 
W /sine 99c 

TIGRAR 
1143009 .70 
1243019 .35 

U31511 .60 

ß1306H/9 1.50 
114307X/N .35 

1143785 .95 

ß!309H 1.25 
ß0105 1.10 
IY.3110 .85 

u:72o75 1.25 
12(320712 1.25 
IT:120T15 1.25 
1H32IX 1.75 
1213230 5.75 
11134075 1.25 
ßn40712 1.25 
ß'340T15 1.25 
12(556 .89 

12666 1.65 
19.7115/9 .39 
1247239 .55 

1117259 1.75 
11:7331 .95 

12(7413/H .35 
177479 .78 

1147499 .85 

12,13100 .46 

78805 6.95 
SG45C1 1.95 

71Ú9S157016 
2:t2222Á 
2929077 
291055 
233904 
293906 
2:14401 
294403 
02E2955 
0.333055 

5/1.00 
5 /1.00 

.85 
5 /1.00 
5 /1.00 

5 /1.00 
5 /1.03 

1.20 
1.00 

DIODES 

.75 4,9 82 5115 1t914 
104003 12/1.00 

5 /1.00 .3 

1. v. 512 XIS PROM sons 154005 10/1.00 

S 4.75 15/1.00 

COMPUTER COMPONENTS 
1973 South State College- Anaheim,Calif.92806 
Visa- Master Charge 
Check or M 
No COD (714) 937 -0641 

Minimum Order -10.00 
Add 1.00 for Frt. 
Cal.Res. add 6% 

CIRCLE 10 ON FREE INFORMATION CARD 

READ THIS? 
AND 
PUT UP TO 

18 
IN 
YOUR 
POCKET 

You can save up to $18 when you subscribe to Radio - Electronics -and have the best electronics magazine of all delivered to your home, often before it runs out on the news- 
stands! Every page of every issue is packed with electronics 
news and excitement you won't want to miss. Make sure you 
get every issue, and save money, too. Mail the money- 
saving coupon below today. Get all the excitement, every 
month. 
SUBSCRIBE TO RADIO -ELECTRONICS 40F9 

Mail to: Radio -Electronics 
SUBSCRIPTION DEPT., P.O. BOX 2520, BOULDER, COLO. 80323 

Name (please print) 

Address 

City State Zip Code 

Indicate the offer you prefer: 
1 Year -12 issues ONLY $9.99 Payment enclosed 
(You save $5.02 off newsstand price.) Bill me 

Cl 2 Years -24 issues ONLY $19.00 Check here if this is a new (Save More! $11.00 off newsstand price.) subscription. D3 Years-3e issues ONLY $27.00 Check here if you are extend - (Save Even Morel Save $18.00 off news- ing or renewing your sub - stand price.) scription. 
Extra Shipping: Canada $3.00 per year. all other countries $5.00 per year. 
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 TRS-80 r ` 

SERIAL I/0 
Can input into basic 
Can use LUST and 

LPRINT to output, or 
output continuously 
RS -232 compatible 
Can be used with or 
without the expansion 
bus On board switch 
selectable baud rates 
of 110. 150. 300. 600. 
1200. 2400, parity or 
no parity odd or even. 
5 to 8 data bits, and 1 

or 2 stop bits. D.T.R. 
line Requires +5. 
-12 VDC Board Only 
$19.95 Part No 8010. 
with parts $59.95 Part 
No 801 OA, assembled 
$79 95 Part No 8010 
C. No connectors pro- 
vided, see below. 

Eia :. 

DB251, fó m reV. 
B conauctof 

de S10 95 P.rt 
No DB25P9 

MUM 
ft111=4 

3 nbban c.le 
.ne attached con 

o ht FRS 

130 -a oor 
bora S19 95 Part 
No 3CAB40 

RS-232/ TTL:; 
INTERFACE 
Converts TTL to RS- 

232, and converts RS- 
232 to TTL Two sep- 
arate circuits Re- 
quires -12 and +12 
volts Ail connections 
go to a 10 pin gold 
plated edge connector 

Board only $4 50 
Part No. 232, with 
parts $7.00 Part No 
232A 10 Pin edge 
connector $3 00 Part 
No. 10P 

MODEM-::- 

Type 103 Full or 
half duplex Works up 
to 300 baud Origi- 
nate or Answer No 
coils, only low cost 
components TTL in- 
put and output -serial 

Connect 8 fl speak- 
er and crystal mic 
directly to board 
Uses XR FSK demod- 
ulator Requires +5 
volts Board only 
$7 60 Part No 109, 
with parts $27 50 Part 
No 109A 

VERBATIM 

MINIDISK 

Box of 10 

$29 95 

RS -232/ TTY:: 
INTERFACE 
Converts RS -232 to 

20mA current loop, 
and 20mA current loop 
to RS -232 Two sep- 
arate circuits Re- 
quires +12 and -12 
volts Board only 
$4.50 Part No 600. 
with parts $7 00 Part 
No. 600A 

S -100 BUS 
ACTIVE TERMINATOR 
Board only $14.95 Part No. 900, with parts 
$24 95 Part No 900A 

APPLE 11* 

SERIAL I/O 
INTERFACE 

Baud rate is continuously adjustable from 0 
to 30.000 Plugs into any peripheral 
connector Low current drain RS -232 input 
and output On board switch selectable 5 to 
8 data bits, 1 or 2 stop bits, and parity or no 
parity either odd or even Jumper selectable 
address SOFTWARE Input and Output 
routine from monitor or BASIC to teletype or 
other serial printer Program for using an 
Apple II for a video or an intelligent terminal. 
Also can output in correspondence code to 
interface with some selectrics Also 
watches DTR Board only $15.00 Part No 
2, with parts $42.00 Part No 2A, assembled 
$62.00 Part No 2C 

8K EPROM PIICEON 

Saves programs on PROM permanently (until 
erased via UV light) up to 8K bytes Programs 
may be directly run from the program saver 
such as fixed routines or assemblers S- 
100 bus compatible Room for 8K bytes of 
EPROM non -volatile memory (2708's). On- 
board PROM programming Address 
relocation of each 4K of memory to any 4K 
boundary within 64K Power on lump and 
reset lump option for "turnkey" systems and 
computers without a front panel Program 
saver software available Solder mask both 
sides Full silkscreen for easy assembly. 
Program saver software in 1 2708 EPROM 
$25. Bare board $35 including custom coil, 
board with parts but no EPROMS $139, with 
4 EPROMS $179, with 8 EPROMS $219 

WAMECO INC. wmc,,,e 

FOC -1 FLOPPY CONTROLLER BOARD will 
drive shugart. pertek, remit 5" & 8" drives 
up to 8 drives, on board PROM with power 
boot up. will operate with CPM (not 
included) PCBD $42.95 

FPB-1 Front Panel. (Finally) AMSAI size hex 

PCBD 4lays 

Byte or instruction single s 
ep5 

MEM -1A BKxB fully buffered, S -100, uses 
2102 type RAMS. 
PCBD $24.95, $168 Kit 

OMB -12 MOTHER BOARD, 13 slot termi- 
nated, S -100 board only $34.95 

$89.95 Kit 
CPU -1 B080A Processor board S -100 with 

8 level vector interrupt PCBD $9 95 Kit 
RTC -1 Realtime clock board Two independ- 

ent interrupts Software programmable. 
PCBD $25 95. $60.95 Kit 

EPM -1 1702A 4K EPROM 
card PCBD $25.95 

$49 95 with parts less EPROMS 
EPM -2 2708/2716 16K/32K 

EPROM card PCBD $24.95 
$49 95 with parts less EPROMS 

OMB -9 MOTHER BOARD. Short Version of 
OMB -12. 9 Slots PCBD $30.95 

$67.95 Kit 
MEM -2 16Kx8 Fully Buffered 2114 Board 

PCBD $25.95. $269.95 Kit 

T.V. 
TYPEWRITER 

Stand alone TVT 
32 char /line, 16 

lines, modifications for 
64 char /line included 

Parallel ASCII (TTL) 
input Video output 

1K on board memory 
Output for computer 

controlled curser 
Auto scroll Non- 
destructive curser 
Curser inputs: up, down. 
left, right. home. EOL. 
EOS Scroll up. down 

Requires +5 volts 
at 1.5 amps. and -12 
volts at 30 mA All 
7400, TTL chips 
Char. gen. 2513 
Upper case only 
Board only $39.00 
Part No 106, with 
parts $145 00 Part 
No. 106A 

UART & 
BAUD RATE 

GENERATOR-'.- 

Converts serial to 
parallel and parallel to 
serial Low cost on 
board baud rate gener- 
ator Baud rates 
110, 150. 300. 600. 
1200, and 2400 
Low power drain +5 
volts and -12 volts 
required TTL com- 
patible All characters 
contain a start bit, 5 
to 8 data bits. 1 or 2 
stop bits. and either 
odd or even parity All 
connections go to a 44 
pin gold plated edge 
connector Board only 
$1200 Part No 101, 
with parts $35 00 Part 
No. 101A, 44 pin edge 
connector $4 00 Part 
No 44P 

TAPE 
INTERFACE 

Play and record Kan- 
sas City Standard tapes 

Converts a low cost 
tape recorder to a 
digital recorder Works 
up to 1200 baud Dig- 
ital in and out are TTL - 

serial Output of 
board connects to mic 
in of recorder Ear- 
phone of recorder con- 
nects to input on board 

No coils Requires 
+5 volts. low power 
drain Board only 
$7.60 Part No 111. 
with parts $27.50 Part 
No. 111A 

HEX ENCODED 
KEYBOARD 

ES 
This HEX keyboard 
has 19 keys. 16 encod- 
ed with 3 user defin- 
able. The encoded TTL 
outputs, 8 -4 -2 -1 and 
STROBE are debounced 
and available in true 
and complement form 
Four onboard LEDs 
indicate the HEX code 
generated for each 
key depression. The 
board requires a single 
+5 volt supply. Board 
only $15.00 Part No 
HEX -3. with parts 
$49 95 Part No HEX - 

3A. 44 pin edge con- 
nector $4 00 Part No 
44P 

diiiiiiiIIIMMile 

DC POWER SUPPLY:: 
Board supplies a regulated +5 

volts at 3 amps., +1 2, -12, and -5 
volts at 1 amp. Power required is 
B volts AC at 3 amps., and 24 volts 
AC C.T at 1.5 amps. Board only 
$12.50 Part No 6085. with parts 
excluding transformers $42.50 
Part No 6085A 

rTo Order. Mention part number. description. and price In USA. shipping paid for orders accompanied by check, money order, or Master Charge. BankAmericard. or VISA, 
number expiration date and signature Shipping charges added to C O D orders California residents add 65% for tax Outside USA add 10 010 for air mail 

postage and handling, no C O. D.'s. Checks and money orders most be payable in US dollars. Parts kits include sockets for all ICs, components. and Circuit 

(iboard Documentation is included with -all products Prices are in US dollars No open accounts To eliminate tariff in Canada boxes are marked "Computer 
. Parts." Dealer inquiries incited 24 Hour Order Line 1408) 226 -4064 ' Circuits designed by John Ben 

For free catalog including parts lists and schematics. send a self- addressed stamped envelope. 

ELECTRONIC SYSTEMS Dept. RE6, P. 0. Box 21638, San Jose, CA USA 95151 
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ADVANCED 
COMPUTER 

PRODUCTS 
neric ner somos STATIC RAM BOARDS 

S-100 32K (uses 21 14) Tr16'11 

ASSEMBLED KII"ICis 
_, 

450ns 599.00 450ns 53995 
75Ons 69995 250ns 599.95 
Bare Board 49.95 
Bare Board w /au parts less mem 99.95 

1,90016K (uses 2114) KIT (exp. to 32K) 
ASSEMBLED 450ns 27900 
450ns 32500 250ns. 299.00 
250ns 37500 
Bare Board 49.95 
LOGOS I 8K 
ASSEMBLED 
450 ns 169.95 KIT 450ns. 
250ns 189.95 250ns. 149.95 

Bare PC Board w /Data $2 1.95 
Now /1. er 1 year successful held experience 
Sw° Offer - Buy (4)8K 450ns. Kits $117.00 

125.95 

FLOPPY DISK DRIVES 

VISTA V -80 MINIDI. 
FOR TRS -80 
* 23% More Storage 

Capacity - 40 Tracks 
* Faster Drive - 

Up to 8 Times Faster 
* Shipped Ready to Run 

w /Cable 

VISTA V -200 MINI -FLOPPY SYSTEM 
* 204K Byte Capacity* w /CPM, Basic "E" * One Single Sided. 

Double Density Drive 
* One Double Density 

Controller w /Case 8 P.S. 

VISTA V -250 FLOPPY DISK SYSTEM 
* (2) Shugart 800 -R 8" Floppy Disks 
* Controller Card. Cable. 

Case 8 P S 
* CPM 8 Basic"E". 

Instructions Manual 

4. MPI B51.5' 4 ". 40 tracks 279.00 
5. Shugart SA400 -5130 ". 35 tracks 295.00 
6. Siemens/GS! FDD100 -8 8" 375.00 
7. Shugart 800/801R 8" 495.00 
8. PERSCI Model 277 Dual 1195.00 

EXPANDORAM MEMORY KITS 
* Bank Selectable * Uses 4115 or 4116 

200 ns * Write Protect * Power 8VDC. ±16VDC * Phantom * Lowest Cost /Bit 
Expando 32 Kit (41 15) Expando 64 Kit (41 16) 

8K $179.00 16K $248.95 
16K $229 00 32K $369.00 
24K $299.00 48K $46900 
32K $349 00 64K 5565.00 

INS STATIC RAM BOARDS _abgP * Memory Mapping * Low Power VD- * Phantom * Assembled 8 tested 
Recommended by Alphamrcrosystems 

250 ns. 450 es. 
8K Static $209 00 $189.00 

16K Static $449.00 $399.00 
32K Static $799.00 $699.00 

ANADEX PRINTER 
Model DP8000 compact. Impact. parallel or 

®serial. Sprocket feed. 80 cols, 
84 Imes/mm . Dneed. co 
New nnlr SI4r4S (1r 

VERBATIM" DISKETTES Ovt 
Minidiskettes * \CE 

Sohsector. IC/Sector. 16 Sector5OP.1t 
$4.25 Each. 10/39 

?Standard Floppy SDisks * 
OVK1f 

Soft Sector, Hard Sector O\g 
$4.50 Each. 10/41.95 

Add 4.95 for 10 Pack in Deluxe Disk Holder 

MOTOROLA 'sanctum COMPATILE 
9600 MPU Module w/6802 CPU $495.00 
9601 16 Slot Mother Board 175.00 
9602 Card cape (19- Selma Rack Mounll 
9603 8 Slot Mother Board 
9604 Switchmode System Power Supply 
9610 Uhbry Prototypin7 Board 
9616 Quad 8K Eprom Module 
9620 16 Channel Parallel 00 Module 
9622 Senai/Parallel I/O Combo 
9626 8K Static RAM Module 
9627 16K Static 450ns 
9630 Card Extender 
9640 Multiple Programmable Tome, 

(24 Toners) 
9650 8 Channel Duplex Sena. I/O . 

96103 32/32 I/O Module 
96702 32 Point Reed Relay Module 

91100 BARE BOARDS 
9620 -0 54500 9603 -0 
9626-0 45 00 9600 
9650 -0 4500 96103 
9601-0 50 00 96702 
Also AMI EVK System on Stock 

10000 
25000 
36.00 

295.00 

29500 
49500 
6800 

395.00 
39500 
275.00 
35000 

2700 
5500 
5500 
55.00 

pV éE /E %IDY /EXPINDO APPLE /EXIDY /EXPANDO 
TRS 80 18K- UPGRADE KIT 

4' 16K with Jumpers 8 Instructions 
for either Level I or Level II . $89.95 

* 16K tor Apple II Upgrade .. $89.95 
Special. TRS80 Schematic. $ 4.95 
Ex , nsion Interface Schemam S 4.95 

TRS 80 TO S -100 
PET TO S -100 ADAPTER 
Allows PeI,T RS 60 'o be nter/ ed to 
popular S-100 Bus. 
Pet to S -100 Kit $189.95 
Assembled $269.95 
TRS80 to S -100 HUH 8100 Kit, $275.00 
Assembled $35500 

KEYBOARD ASCII ENCODED 

1 One lime purchase of 
NEW Surplus key- 
boards Front the Singer 
Corporation. The 

`- ASC characters in a 63 
. T -- . -. ` key format. MOS 

encoder circuitry "N" key 
rollo.el, lyhted sniff lock, control, escape and 
repeat function,. Ltd Oty 63 KEY $69.96 

UV FFEprom11 Eraser 
Model UV. -11E 564.95 
Holds 4 Epr erri s at ahme 
Backed by 45 years 
experience 
Model í62T...$219.96 

Professional Industrial Model 

TARBELL FLOPPY INTERFACE 
z60 /eoa0 5100 Canpaode Uses CPM 

Assembled to Snugan SALE S229.00 
Assembled Other Droves 5269 95 
K11 5179 95 
Bare Board 536.95 (Doc Add $101611 

V,sla,Double Density 51." Control., 
Assam 529900 

SO Versa Floppy Kit 5159 95 
SA Vert Floppy Assembled $189 95 
Trebel Cassette I/O Kit 511500 
Sale 177101 Floppy Chop 527.95 

BYTE USER 8K EPROM BOARD 
* Power on Jump * Reset Jump 
Assembled 8 Tested $94 95 
Byteuser Kit $64.95 
Bare PC Board $21 95 
Special °Her: Buy 4 kits only $59.95 each 
MR -8 8K w/1 K Ram $99.50 
MR- 16 16Kw /1K Ram $99.50 
EPM -1 4K 1702 $5995 
EPM -2 2708 or 2716 Eprom $69.95 

Z- 80/Z- 8OA/8080 CPU BOARD 
* On board 2708 * 2708 included (45ons.I * Power on lump * completely socketed 
Assembled and tested S185.00 
Kit 666 S129 95 
Bare PC Board ... S 34.95 * For 4MHz Speed Add S 1 5 00 
8080A Kit . S 99.95 
8080A Assembled 

. $149.95 

S-100 MOTHERBOARD SPECIAL 
8 slot expandable w/9 coon. 
reg $69.95 NOW $52.95 

POC PROGRAMMABLE 
CHARACTER GENERATOR 
The hottest version of STARWARS available 
from Objective Design 
S-100 Compatible 2MHz Kit with object 
code on tarbell or cuts $169.95 

ACOUSTIC COUPLERS 
MODEMS 

(ANDERSON JACOBSON) S- 
ADAC 242 Refurb Coupler 5275.00 
A2422A 300 Baud Coupler $325.00 
AD342 Orig. /Ans. Coupler $398.00 
AJ 1234 Vedic Comp. 1200 Baud $895.00 
M1255 Vedic Comp. Orlg. /Ans $895.00 

DATA 9001C11 COMPUTER BOOKS 
191e o Mai., 49 95 lnl.. MCS 80 Manual 7 95 
SSC TTL Dat. 3 95 61. MC5 40 6Mnu 95 

riso Loom, 
495 MAD BOeya Marcel 595 

Apo Nola .1 395 AMD SCndlay Data.. 95 
NSC CMOS 395 AMI MO&L51 CNN 395 
NSC Memory 395 GI MOS/L51 Osa 495 

« Databo9 95 Hans Analog Dom., 4 95 
le, 6405 95 Manes, 7 so PL.. Conio Data 311 

SALA *MOM KOOKS SALE 
146 S44. 

Intro ,o 0o Mops 
80505 

v300 d 
80505 Progammep 
6600 Program., 

Vot Some Rem MVoorcce 3o..,Bnlbr 3000 2750 
Vol III Some R.1 support Devo... /ens« 2610 18 50 
Invo to Micros 00 III 2695 IS 50 
S ALO OMIm.KO. COMMA SCOVI SALII 

Bdo / 7s 
a's0 / 75 
Bso 175 
Bso 115 

OnUenlandna Canwlen 
e0e0MC.or.or,w1« Ean.anls 
B 4y1n0o15 ByC 
Pi.M Bune ï ry L GuOe J. Go. to cdmwl«0 
e000 M.cNre Lang.. Ro1am0rrp 
Nome Corpul«s Vo N«d.ate 
Name cah,Paed Vol u Sollware 
sunr.o svnrtd 

sx 795 
T1N 1195 
168 e 95 
919. 595 
T16 695 TK 695 T1 695 ..6 11 95 
T9L 695 

P. O. BOX 17329 Irvine, California 92713 

THE FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST 
AT FAIR PRICES NOW LOWERS PRICES EVEN FURTHER! 

1. Proven Quality Factory tested products only, no retests 
or fallouts. 

Shipment 
. Guaranteed money back. We stand behind our products. 

2. Sanie Day All prepaid orders with cashiers 
check, money order or charge card will be shipped same day as received. 

SOCKETS MICROPROCESSORS STATIC RAM HSADGUANTERS 
:i9 216.10 
40A 695 

411x501 1695 
2650 10 995 
C0002 95 
00800 9 45 
e01104.49.4rIL 1996 
lauE 695s 19.116 
80061 14 95 
2901 16 95 
2901 .495 
tMs990oJL 995 
cP,600 39 95 
6502 
6502A 

11 50 
1995 

M8r0 2695 
6800 1695 
eA02P 2095 
8035 50 
8755 6995 
1248 6895 

SUPPORT DEVICES 
42511 4,13 Process, 5195 00 
409511'1300,r 04500 

9517 DMA lú'.oée. 95 
24 95 

366t11l0äol u1' 104. 
340, !MANN 
3462 lzs0 C*C, 
3602.414141.72 
6205n63,36 D4coa« 
1212emrro 
6214 Prgrnr In1 
6216 Out Mor 
6224 Cou 59. 
0224414144r 
5226 Bu OnN, 
1226 eus 
6226 Sys Conl.o. 
9236 Srs Cool 
6251 R ap o 
6253 i T n« 
S2ss woo; 1 O 
S251 P.ap DM4 
6259 Prop 
8275 CRT Conl'99' 
0219 Pr. Keyboard 
68101 128. 6 R./ 
6136620 ' Pm 
682. .n, 
68 341 512 8 Erro. 
6850 AC1A 
6852 5«. «Name 
66452.046505 CRT c.m. 
6860 Modem 
6862 
687 I 1. 1 00. OSC 
6875 
0880 aua b.r 
1021 D .R RAM 
1822 SCO 756 RAM 
112x CD 32 e RAM 
'052 co 6o-1 bO 
1084 ow 
1856 CO Iro 
1657 CD 1/0 
6520 RA 
6522 Mut 
6530902 
9530003 
6530930 
6530-005 
3851 re Rog Moo 
3853 Fe MrnoN lro 

DYNAMIC RAMS 
41144116 166 118 Pal 
Se of a 416's 

5961 x6619 
405045. 111a Rnl 
4000 an . 1122 Rn1 
4096 40 . 1 116 Rn 
210.4K. 1116 P. 
4021300.1116 Rn 
5261 1 95 1103 
5262 195 
5270 495 
5280 4 95 
5290 1245 

PROMS 

520 AU 
7400 

WI Ls 

S ALO SUS N. 
025115512.8051 
625123 32 8 
O 25126 256 
625129 256 OSl 
525130 512 . IOLI 
NSt. DM151a 32 e 

CHARACTER GEN 
2513001 15. Upper 
251390515. Love. 
22511300031530 La*. 
MCM6511A 
MCM651x 
MCM657S 

4006 
L 060 

6604 
6002 

95 
250 

9 95 

3 95 
239 
595 
6 25 
695 

1950 
650 

1950 
1950 
74 95 
1.95 

óso 
650 
00 

129. 
20 

9 95 
95 

9 95 
1195 
0 95 en 

2 39 
1995 
2500 
1695 
995 

1095 
1095 
695 
895 

So 
925 

15562 
15 50 
IS30 

1950 95 
t3095 

12 45 
89 95 

95 
25 
95 

3 95 

4 95 
1 95 

795 ATTENTION KIM USERS 
3095 
150 

1-2 25.99 100 
21L0245001 130 25 + 15 

21302 25001 159 1 55 1 45 
2102 

315 365 355 
25 1 15 1 

2112, 295 205 265 
2,01.I 290 210 255 
2111..25Ons .295 ,095 995 
21130130005 895 795 645 f 114L-m0e. I SO 615 4.21 
404414041 300,5 995 I 15 195 
40844041 111S.. 7 50 675 4.18 
E4042000 975 .15 195 
EM044402 795 ;25 62S 
E10441:04 1250 1 50 955 
5,01C -E 795 795 72 
498410 4200, 1095 1025 92. 

4 1 0 4 5 1 0901 ,U95 1025 525 
3 , 1 2 9 5 1 1 01295 11 95 1025 

SC 460 464164 CCD Onh 51895 taon 
110, 195 5 125 
P2,2593425 015 s I 195 1 35 7 25 
6506 15 1 CMOS 195 195 725 
651015.1CMOS '95 795 725 
745189 ñ4 

.. 

2, 
O r1 D/mr ' T 
21410d61/4S41 .. . 

CHARGE COUPLED DEVICES 

$18.95 each (reg. 43.00) 

CRYSTALS Weryrs T1wr9... T91..... 
F.KN...cr P.C. Fnp9.mcr . 

Mot 5565 60MNr 
SPC 

tl012 95 6t64 95 
295 t00MN7 495 

209/ .2MHr 5e5 13001Nr 95 
45'64H7 505 1431818 95 

,5Mt9y 
dxH SO 182 95 

CMnr 95 18 4324N7 5 95 
.94304M0 r 195 20061Nt 495 
9152rNAHr 595 221,8414Hr 595 
062H/ 95 270MH7 59S 
06P6 495 360MN7 595 

., Mr1r 59 48OMHr 95 
C r 295 

DISPLAYS/OPTO/LEDFS 
7 NOS.R CALC CLOCKS 

DL 704 :CCI DL TOUAI 300" led 
FND 35/ MCI 351- Ned 
íN0 500,5031CCI 500' Red 
END 5071510 CAI 500- RM 
FND 5039031CCI 800- 5d 
END 007610 CAI 600- Red 
MR 3062 500- Green 
HP508 7131 CA, 300' 5 
9 opt &,OMs M'IO C.IC D splay 
9 Dpr Panaol 0.51 400- 
9 Dpl n0000anl 8.x 

300' 
MAI 00] 1257 0000 

MA1002 
Ma1503 .'Red Fm« or 

64315020 LED 1214 Caca Maur 

99 
99 

1 15 
1 75 

15 

99 
99 

IAN 
95 

10 95 

MIX 0IUe1An KKCYOe K1NLAn 
NP 5002/340 Red Ne.p.crnM 15 95 
0e 50027930 Red .071..0 14 95 
nL 306 Num«c ./3090 895 
nt. 3065(8050510055 595 
nt. 309 Num5.r 5/1.050 195 

M 
311 « 0 . 1295 

N 2 320 Red Npna Nume,S 595 
MAN 10. 270- R. Nona Nume.S e 95 

LIV OI'IOIKOLA?SM 
505 Rao mho* Grown 185 5/100 

MCI 2 Póoio ISIS WE 250. XIV 99 
4525 P.. 0515 NEE 250. 30V , 29 
4.33 Plato 5.5.1518.. 1 75 
FPTI100 Pndo %SIR OWL..te /41x,100 

1 99 
7 50 

59'9'5 
4000 
29 95 

KIMSM.paan to S 100 125 00.116500 
aM51 to KIM Connector 5 14p.0 
iM 1 6502 &ryr Baro COpuS, 11900 

OM'PbPSO s99s 
. Memory Pk,. mnPM a OK Rani 

1K2116 E8.om. PrO>.mm« VO Oc I 245 CO 
IM SOFTWARE 

Pí68. 00r]I.94 ICaII«vi 12 games 16 95 
Nato E010 0356414 vats.. 1695 
14e10 Mule.. LOI ply 1n13.h« 1695 
.0p ..ln,Sa1 Kew.« 1695 

McloSd ASe11101trdss.m/Ea0 2895 
145,030 Space 115.0 í[61a.1(« 27 95 y5. by Bask tor KIM loos, taal 10 95 

250 COMPUTER SPECIALS 
350 
650 
295 E.Oy/i2 

MKT 
HnNlFionr 17950 0 .`, _.011.1 

139 
00 

500 
00.1i vo /60 1155 00 
Conpucdo,ll.x 165 1695 00 

930 10151958,1 av« , 0995 CO 
,095 C,on.900 5,911 599000 
1495 CuenmodoreP« 19500 
1015 5510010/125 99500 
19 75 409430 Ms. 895 00 

50 
5 14 SO rnro015 .1 1.95 G r. 00 

C«1,pn515.1 59500 

YLS 
89900 
735 00 

119500 
10x500 
159500 
399500 
5395 00 

85 00 
09500 
82900 

I 5000 
39+00 
525 00 

UARTS /USIAT$ MONTHLY IC SPECIALS 
rR1602915V .2. 395 
0.10,3557 1. 95 

5 101 3010 161 2 15 .. 695 
Ar51015N 186315. 695 
x6156011150 12. 550 
106402 795 
136.0] ern 
2350 LIS. 9. 
6.0Aolo4 2495 

SALE TIMM 004 
MUD RATE GRN 
MC14411 11 IS 

w019, 

1.'135000E7 95 
e C1147208 Seven Decade Cwnle. 17 95 

012010C4Mb cp1.d4, 6 95 
CM795 Recap. Sto/W.en Teer 2295 
CL7107 35 Doi 4015E01 14 95 
038211 V..9. nte..nce 1 95 
L0390 Bone, OP Ando Amo 3/I 00 

830 Foul patento 1100 
LM1 850 Ground Fau. IC 3/I 00 
LM1800 Res LOCI Loop FM Soh. 3/100 
.01213 MI Road 3/,00 
053525 Dod Ma Se.v Arno 250 
i40e1e 4,1995 IOti7ECLEühorn 995 1468/1489 21195 5E681 .500 

22 P0 srt socket 1001 00 Ln56N9Eel 3/I 99 
KEY60AIIDENCOOER6 8223 

31 tpROm 295 
11405114S05 095 

68 
61K5p1CaK 2/199 

749 3/195 
4101N +5wá 

115 

505155 993 
14C122 995 
4.923 995 

A/D CONVERTERS 
800 8 dI 0nary 
70110 dl Boary 220 

6703161 IS 1350 
9400 vat lo Feh Co / 25 

503.1x2501 BCD I-195 
140896 6101 395 
1401188011 595 
DAC01WO 95 

114104 3/195 
4199 

.12911 
741W-1 071 99 

235 55505 1071 99 
95000 239 55x04 3/199 

951x50 995 556411 ]/195 

ATTN TRS Do USERS 
20740 611 Mohan Craton.. Conn II 95 
MOa.LPS6FbpoyCo,.y....7ape 36600 0.9 795 00 Trow, I .85 C0. Coed.1580 00 
Erc+nc Pena r8. TRS 80 95 n 
Custom IRS 80 000154/005 Sm. to FIN. 

IRS 60 Lev« in 8ASIC IMr.ueO. on ca... 49. 

Phone (714) 558 -8813 
TW X : 910 -595 1565 

CIRCLE 18 ON FREE INFORMATION CARD 

0P-wwPnw 

ré mP,.ww 
x 
60 

20RnwW 90 
2le.nwW 93 
24PU.ww 05 
l8Pmww115 
4oP.0 WAN 19 

Ile, - 

20 e. 

24e 
21P 

TEXTOOL ZERO 
INSERTION FORCE 
SOCKETS 
16I 5 SSC 

PO Pr 51025 

CONNECTORS 
DB25PIR52321 325 
05255 Female 3 75 

hood 1 25 
Set ea Sale 56 SO 

4ñß.6 ww 
SIT 

iáó : Nn 

CTS DIPSWITCHES 

LIVERMORE BASIC 

NAKED PC BOARD SALE 
ZIO CPU 1100 
8080A CPU 
6K stato RAM 'Logo. 
ISK 51.80 RAM 121141 
32K Slam 2164113114, 

Ca . IO nata.( 
0K Ea0012/001 

0 271!6 Eeeoo 1308' 1 1I som nvarcl 

ACP Roto 961361 Conn 

verve 
Vecror 

99031/599 MB 
ACP E.Ienoer .70000 
Veo Imertm 155611 21 

OtMaOe ISSMI 27 95 
13561 14191Mr9o.rd fwUCI 32 95 
9slotM7ebe' ,3E2ylll 2995 
550 MOnwr.ar0lel 3495 

WAVEFORM 
GENERATORS 
8036 5,.00000 Gs 3 95 

45 
000 75 

2 

.3706 i cot 1600 Geee..ln, 525 

FLOPPY DISK I/O 
"IV N., i.e., . 

I ell Dual F.. , 
1791 D, Felpo, 

TV INTERFACES 
e.. VeneI 650 
PA' v.Oeo.nlen «e 595 

On er 3500 
MIR M.,. 3500 

ATTENTION 
PET USERS 
BETS,.) ..sneo. to 5100 

0500161x16000 
PET Conanv Mt 11.01. I 1 

conm.l o,. for r.en.ar 8061(.( 
IEEE 409 0, ce I/O .nE 

rW, uUN 0011 7 95 7a« 

019.0110 
eel 

Sa 
062 IMUx Bard) 

4139 2995 
4595 

Combo 0/0.oL61..41 2495 
Beeper 1115x.1 lade 1a41 230 n 
ATTENTION 
APPLE II USERS 

160 U 090 

60 

(0,11ntMace 

s 1 05 05 
95 00 

poor Ds n 95 00 
9500 

sr Crnonorp.l.rcon 55500 
lee C.VV..00 P.l 39000 Cen 779.00001 

' 

44507 
epee II Prolo Board 24 00 

am41lo 
19000re0a 

l ro am 00 
Co.4bn,oleearras4 19 95 
Ww.MK. Poe. Ca. 24900 

1.6s200 Spawn. 1.9 00 
Oda Joan SIPS OLd PLg 2500 
010242 Coupe, 32500 
TOW ,.300.10,« 80620 

0400 AR 
í8n 081 . 10 40 cot 

140600 
LOeernseaMer 4996 

TV CHIPS 

lkorlow Ow. 1100 

11. 

at ele.Les Owww. 391 

w 
e 

995 1. twine. Mow. 

Lies smemm.nl 13 1. 

5100 00 We S 

O,d... «,r 510000.61 75 

ncóo' Moore., 
5 

Cr.Im+. R .w a 
ne 1t 

1.1,1 « ...WOW 1 1,5.0., $1,1 4.r 

111.1 8.h5 .7 .«y nom Mec Or1 
5.110 39621 Od 

304 11401 amps 

Retail Store Open Mon. - Sat. 
Located at 1310 "B" E. Edinger, 
Santa Ana, CA 92705 

www.americanradiohistory.com

www.americanradiohistory.com
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DIGI -KEY 711r1 
CORPORATION 

Quality Ebert CunyN7nents 

TOLL 1 -800- 346 -5144 
FREEMN.. AK.. HI. RESIDENTS 218- 687-4674 

DON'T FORGET OUR 
DISCOUNTS WHEN COMPARING PRICES 

INTEGRATED CIRCUITS 
In ,44sN ,4400 

'40) 19 

40. 17 
'405 71 

:; b 
744502 
)4ü01 
74004 

0i001 301 
74500 

2) ° 2111 

] ü17 7 
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ri 74015 7 
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.770 ri 1457_11 
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'171 v 74017 
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13 
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ii 
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'M5 10 4055 71 
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'44 16 
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.94 74 

ii5 ro kik9t5iLlE 

4153 4103 

1441 w 
467 r 

"4, 11 

1115154 1 I 

74U140 102 
545161 p022 

144501iT 502 
/45164 1 02 
740161 I 14 

710160 I 14 

745170 I 71 

740171 1 34 

7115174 104 

540115 
10 

01/1 7 50 

740119 I IB 
710191 1 I 
7401% 186 
140191 M 

3445197 OS 

300795 Ie 
1,0193 M 

iÚ21,',1 f1 

i40Ìµ13 12) f3. 
a4x 4 43564 

]4(!UM 
1 

N 
115) x 

5wsx 
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weN 40 M107M 
10(19M N 
7K0(90µ1 
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31C1019 A II43I7M44 
1415014 290 Le4,,w1 

1C151M I N M1N3P ' 

541449 219 MIAMPe 

740557i 11 "0ÿá 1u1e13 I II Ml101M'1 
14161N Ile MiAIN" 
741 NI 10 

M) ¡ 
14165x 1 IO M3Aa :. 
1401754 IN MIC, 
541151 114 

u101M 1 á 
141933 11 
70(1794 I 10 9431.1. 
74277114 I 

qKK 15 

60079 O7r 
M4414p340¡+O 

.. 
1,(195'M II 1653107.11 

7.(0029 4 653611-11 1 15 
54a011 

5 74 
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Ó110l 1 55 M¡1P 
ro34 I.50 11r4555V 5ro1 
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:55i iói úlnlxl. 
9AaREN ú2ñ úi 

ü1i 1ii 
V1g.g. 

i5A 
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I.C.'S RESISTORS TRANSISTORS CAPACITORS DIODES I.C. SOCKETS L PINS SWITCHES 

CLOCK MODULES OPTOELECTRONICS BREADBOADING S. TESTING DEVICES DRAFTING SUPPLIES 

DATA BOOKS HEAT SINKS WIRE TOOLS ... AND MORE ... WRITE FOR FREE CATALOG 

t Prices THE MA1023 by 
NATIONAL 

eel V FI 
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KEYS I 
THE "PROGRAMMABLE" 
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PANASONIC POLY (STIR CAPACITORS 
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Ou. r,.14 ^ 
Pe. Mery 
an.. I9e1 

auel I... M40,1e' 

"0 S.1.eIMOVnl1 

q43 InlMd WNW (6191191 

( Too Bezel' 
12VDC 1.141 C44. 

VN 411N1' 

O79.. 1 S e 12 1 16 NON 

7 1 6 Dee.' 
9641 No 30079 Rw4e .d 1, 10 111.309' 

PANA 
Call or WrIto for 

Ito DIBI -Kay Catalog 
for PonaMlle Detail. 

70441, 
xo 

l.1R r9i .4M.4WERACE .1..D.I.1.4... 

le 

PANASONIC METALLIIED POLYESTER 

CAPACITORS 
214 OM r. 04. NONN1 

JMJ DIGITA 

FOR MAT 001 
MATOIS 

AND 
(ÿ4E! 

CLOCK 
MODULES 

140 Dll 

.95 
4 4/1140 444.111411 141111 Oil 

1 11.111 444 

41.1 
100.144 4M nm .r.nnU 40 313014. 910V9149 

5% ARSON FILM RESISTORS 
. WATT RESISTO A ' RIMENT 

STRIPS - WRAPS -- UNWRAPS 

1' WATT RESISTORS ASSORTMENTS 

RSISO .e`. .ï e`.PT:1ri..w: 4417 $9.90 

RS250 :. ~:.i:ö;.::nr91 4 á9.t0 

WATT 11411 DIODES 

143Sa277015 
111531011 4 F 
11153311 5 IV 
95137.5.3 

35]IB 7 

110219 [ 2v 

1333449 III 
052444 I4V 
13524% ISO 

19N5524471 iiv 

SILICON DIODES 

STRANDED 
UP WIRE 

ANASONIC RESIN DIPPED TANT 

CAPACITORS 

DOUBLE DIGIT DISCOUNTS SAVE YOU EVEN MORE! 
V01.MI DISCOUNT 

HANDLING 3'MO4i10CM*p4 VOLUME 
CHARGES 

S 0.0004.99. . Add $2.00 
S 10.00515.00.. Add 50.15 
S 25.00 049.99 . Add $0.50 ..xwlm..2 119. 
S 50.00.09.99 . Add 00.20 w. sow, .4Á- ̀

saoso Il oho. *55 
SI DO 00 ... IMCM91 ,61,4.. 47,450,.,,d, 

NEW 
0.14110.4 9.110 .111. 

DISCOUNT 
f 0.00.049.94 NET 

S 100.00 -$117.9. Lem 10' 
S 200.004199.49 . Leu 15. 
S 500.00. 5199.3 . 

1e44 2011. 

41000.001 UP.... Lee. 255 

-. 
14.95 

PANASONIC TRIMMER POTENTIOMETERS 
w. MA .1111 V.11u41 1I101.1 

VR4 Id 444,41 50 COD 09.66 MafO.. ' 
O. Des 17. TMN eer foils. Ml.u.. 1.701 1711141.1974 

SLIDE SWITCH 
DIGI -KEY 

Means 

Toll Free 
WOts 

DIGI-KEY 
NARDWAP( 

LKfET MIM-X MRALUIED P0(010111 
CAPACITORS 

CORPORATION 
Quality Electronic Components 

P.O. 811197 Thief Mra F1101. MN WM Ille M11474 

546 Sul 
M. 907 

n496W15N1 
614A5M6 

147(10015411 ri 11041157411 
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REGULATED 
POWER SUPPLIES 

-5500 
POIyLH SYSTEMS N PS1106 
I15,230V 50/60 cv. m IN DC 41 15A n 
5". 16Y.". 5" 19 lbs shipping w7571n 549.00 

10v PROTECT! 

C MOS DIODE CLAMPFDI 

45 
40 
75 

I 49 
515 

elamete, 
CTS 2068 e 

CTS 206-4 1.,w i, 
LIGHT ACTIVATED SCP 

SILICO': 
I 

- 
2'x." d,an.ae, .0 41 500 ma S4 00 

FD RE ADC1IlTti 

PRINTED CIRCUIT BOARD 

7WATTLD -65 LASER DIODE IR 5895 

'L,nf r.rL11 :L,1;.iHr.IP.IIì 
IO0,1K,1K,5K.lOK.20K.00K. 
2110K. 1Meg, ?Meg. $ 15 each 3'5200 

CHARGED COUPLE DEVICES 
CC,. '5I C 100. 100 1 m age Sensor 595 00 

'' 202C 100.100 Ima,K Sensor .0145 00 
UIPAX PC BOARD $4.00 

are n 1116 "single sided paper poop, 
40".6'x.+' DRILLED and ETCHED which 

old up to 21 single 14 pin IC's or 8.16 or Ls! 
C's w,ih busses for p er soon', c o 

FP 100 PHOTO TRANSry . 

or 

RED, YELLOW. GREEN 
LARGE LED's. 2" .. 6 /6100 

TIL 118 OPTO'ISOLATOR $.75 
MCI.6 OPTO ISOLATOR . S 80 

1 WATT ZENERS 3.3, 4 7, 5.1, 56.9 1. 

1 0 . 1 2 , 1 5 , 1 0 , 0 1 2 2 V 61S1 00 
MCM 6571A 7 . 9 character , en S 10 75 

UNIVERSAL 4Ka8 MEMORY BOARD KIT 
$69.95 

1021 fully bulferee 16 address 1, 

U decoding for a y 4 of 04 pages standard 
nor,ss ey SI seal with G8&K1M 

Silicon Power Rectifiers 
A I., I A 

l6 14 90 
'It ;0 40 130 4 6 
I r - 65 1 50 

20 

50 
60'1 91,0 

80 2 00 S 0 12 50 
15 100 250 Sl: 16.50 
45 25 3 00 l 2 50 20 00 

024 . I ; 1024 stage .,sai, g 

RS232 
CONNECTORS uta 255',1,,,,, 

Huln> 

-_ st, 
53 50 

REGULATORS 
5V 3A 5 5 75 340K 12. I o 

' . $1.10 or24 V.. S1.10 
5.50 340T 5 6.8 12 

Toms: FOB CsRIMIdp, Mass. Send 254 for opr catalog featur105 
BI .Mockor Morrvdder. Transistorsand R.col,er. Wee. Postage, lialnknum 145 Hampshire St Cambridge, Mass Cheer $5.00, MA'S $20.00 

TRANSISTOR SPECIALS 
2ni623JNpN Owl 7CHIN(.o, nor n S 15 

MRF 8004 a CB RF Transistor NPN 5 rr. 

:'V1540 P:IPGL T1J S 

TTL IC SERIFS 

Full Wave B s DIP tiIII:Kl Tti 

SANKEN AUDIO POWER AMPS 

TANTULUM CAPACITORS 
3512 4 

BCR'S 

4 
SOLOX 

740 

ID SALES 
P.O. BSTATE 5 
SOME RVILLE MASS. 02143 16171547.7053 

WE SHIP OVER 95% 
OF OUR ORDERS THE 

DAY WE RECEIVE THEM 

CIRCLE 4 ON FREE INFORMATION CARD 

,,,,.N.4-6*.41-14P--. 

&\.so 
F u,, F 

STATIC 
MEMORY. . 

I" 

.,t "Econolani' ' emones are available as unkits 
,sockets. bypass caps pre -soldered In place, 
assembled and tested; or qualified under the Cer. 
titled System Component (CSC) high -reliability pro 
gram See your computer store or our flyer for more 
information 

Name Buss Speed Unklt Assm CSC 
8K Econoram II S -100 2 MHz $149 $164 NIA 

16K Econoram IV S -100 4 MHz $295 $329 $429 
12K Econoram VI H8 2 MHz $200 $270 N/A 
24K Econoram VII S -100 4 MHz $445 $485 5605 
32K Econoram IX Dig Grp 4 MHz $649 NA NA 
32K Econoram X S -100 4 MHz $599 $649 5789 
32K Econoram XI S -100 4 MHz N/A N/A 51050 
16K Econoram XII.16 S-100' 4 MHz $369 $419 $519 
24K Econoram XII.24 S -100 4 MHz $479 S539 $649 
32K Econoram XIII S -100 4 MHz $629 5699 $849 
'Bank select memones - for Marinchip, Alpha Micro 
Systems, ana otner machines 
"Econoram" Is a trademark of Bill Godbout Electronics. 

MA1003 CLOCK 'N 
CASE SPECIAL: $19.95! 
selling switches Ideal for rnoblle use nas 55111 -,n 
hmebase No LEDs, won't wash out Module only: 
$16.50. case only: 55.95. 

MEMORY SPECIAL: Low power 2102 1K 
static RAM ICs, 101$9.90! 

SOCKET SPECIAL: 16 pin low profile 
sockets )ideal for 2102): 121$2.00 

TERMS: Cal res add lax Orden under 515 add St han 
sling. Allow 5'o shipping, excess refunded VISA' 
Mastercharge can 24 hr order desk at 91151 562.0636. 
Prices good through cover month of magazine COD OK 

street ald,n5s 

Bill GODBOUT ELECTRO'. 
OX 2]55 OAKLAND AIRPORT .. ... 

110 
Send for our FREE FLYER!! 
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YOU'RE UNDER SURVEILLANCE!! 

A HOST OF PEOPLE, AGENCIES, AND COMPUTERS 
ARE BUSY SPYING ON YOU AND YOUR BUSINESS 
EVERY DAY, OFTEN ILLEGALLY.. . , 

HOW TO STOP IT OR DO IT BACK! 

E' 7`J I 

_FL PI 

23 

L] 

A Large Format (8'/ " x 11 ") Quality Paperback, 240 Pages 

BUGGING 
WIRETAPPING 
TAILING 
OPTICAL AND 
ELECTRONIC SURVEILLANCE 
SURREPTITIOUS ENTRY 
DETECTIVE TECHNIQUES 
WEAPONS 
COUNTERMEASURES 

"A VIRTUAL ENCYCLOPEDIA ON SURVEILLANCE 
EVERYTHING YOU'VE ALWAYS WANTED TO 

KNOW ABOUT SPYING. " - 

$11.95 

PLAYBOY MAGAZINE 

With this order 
FREE SHOPLIFTING BOOKLET FOR DETECTIVES -plus other 
Investigative materials. 

QUIMTRONIX 
Postpaid -P.O. Box 548 -RE 
Seattle, Washington 98111 

CIRCLE 12 ON FREE INFORMATION CARD 

Now, more than ever 
...Men who KNOW say... 

IS THE ANSWER 

HELP NATESA HELP YOU 

BY DOING YOUR PART 

Are YOU the operator of an 

ethical, professional caliber tv- 

radio -home electronics service 

business? 

Write for details on how you can 

gain great benefits and participate 
in the destinies of this great 

industry. 

NAT ESA 
5908 South Troy Street 
Chicago, Illinois 60629 
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HICKOK TEST INSTRUMENTS 

HICKOK 
New Digital 
Mini - Multimeter 

Reg 
$74.95 

Our Price 

Oscilloscopes 
30 MHz Dual Trace 

Reg $995 00 
MODEL 532 

Our Price $845.75 
Incl probes 

$69.50 
MODEL LX303 

15 MHz Dual Trace 
MODEL 517 

Reg $695.00 
Our Price $590.00 

Ind probes 

15 MHz 
Triggered Sweep 

Big 1/2" high LCD 
display 

Use indoors or out 

200 hour 9V battery lite 

Auto zero. Polarity, 
Overrange Indication 

100 mV DC F.S. sensitivity 
19 ranges and functions - 

Price 

Our $425.751ncl probes 

Reg $495 00 
MODEL 515 

Call TOLL FREE 

(800) 645 -9518 
in N v state call (5161 7520050 

Before you buy, check our prices... Qv VISA 

FOROHAM 855R Conklin St 

Farmingdale, N Y 11735 

YOUR ONE STOP DISCOUNT CENTER 
Master Charge. Bank Americard, Visa, C.O.D.s accepted. 

FREESend 

CB tools. 
for 

tubes, 

new 1979 

mcatalog coponents 
of 

ADO $3.00 TO COVER 

SHIPPING. HANDLING 
s INSURANCE N Y 

Res add approp 
sales tax. 

over 3.000items 164 pages of test equipment. 

and electronic supplies 

3' /2 Digit 
Mini -Multimeter 

S E NJ co O FR 
TV- VTRMATV 
and Video Analyzer 

$69.50 HICKOK 

3'/: -Digit 
Portable DMM 

Mudel 2800 

$85 

m"°'"" Si 10.50 

CONTINENTAL SPE 

100 MHz 8 -Digit Counter $119.00- 

PS500 500MHZ Prescaler 52 9 
Mudes 

MAX 100 

CI(VR(C/51N Digital 
1 

. 
CODEA.PNDNE'BSR Changer 

Telephone Accessories Capacitance Meter 
/. . Answering 

- Devices 524.95 
$249.95 ini,usr.i<, Mid.i 1500 

WAHL 
NEW ISO -TIP 
"Quick Charge' 

S27.95 

TUngar 
Heat Gun 

$46.50 

J Mui 

' 
,4110 

75.00 ;97.. 
sra. 
$110.50 á ri 

Logic Monitor 

\(. 
$52.95r Mudri LM 1 

Pmpi.ir 

15 MHz Mini 
Oscilloscope 

O w 

NOW Avaünel i 

Oual liace v. 
Model M5 715 

$269.95 

Service Master Attache Style 

Tool Tool Cases, 
MOM 1C 100 SI 

Model 

$42 95 
Roll Kit 

$269.95 $15.95 

3 -Way 

Speaker 

514.95 

Mud. 
99P11 

$369.9 

= C 
MuPI f Logic Probe 

$40.00 
v 

POCKET CRICKET 

TRANSISTOR 5E1 TESTER 

Auto Stereo 40 Watt 
Power Booster 
POW -40 ' $24.95 

LEADER In.ararMM Core 

20 MHz. 
Dual Trace 

SUPER 
SPECIAL 

Mpd.i In-Dash 
1827 AM /FM 8 Track 

Stereo 

plait 
Attach 
Tool 
Case's 
with 2 
Removable Palle 
Model 0000 $65.00 

15MHz 
3" Dual Portable 
Trace . ara?ç' 
Scope .4ego 
M 10771 

770 - 
169.15\1Conitrolled 

$45.00 
output 
Soldering 
Station 

$663. 
.1 piati.. 

C.1,T 

Magnifier 700 Series 
LAMP 'Ç 

M.: a. MI, IIIA 

$49.50 

ub 
stitution 
Box $51 

Model 2910 

AM /FM Call TOLL FREE 
Cassette í (800) 645-9518 30MHz 

Portable 
Frequency 

N 

FREE 
1979 

Catalo 

VOM Multimeters 
20K ohm /v $19.95 

1K ohm /v $9.95 

$57.50 
Counter Transistor Tester M 100 

$59.95 
$22.00 fit 
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7400 TTL +rT 
6474009 16 45 

SN/40111 18 5974745 35 
9474024 18 9474 -54 49 
5474034 
9474044 

18 

le 
5N74764 
SN '4794 

15 

500 
54740994 9174804 50 
9474064 29 5474924 99 sN'1:69N 25 
5474074 29 5474614 59 947416714 1 95 
$474014 20 947485N 79 5N71I70M 1 59 
5474094 
5474104 

20 

16 

5N7486M 
SN14194 

35 

I 75 
SN7417211 
91I173R 

6 00 
125 

5N7411N 25 5N.'490N 45 51114174M 89 
SN74114 25 5474914 59 9174175N 79 
5974134 40 5474914 43 9174176N 79 
; 5474144 
v7416N 

0 

25 
9174934 
SN:4914 

41 

65 

5971177N 
541411944 

79 

1 95 
5474174 25 5N7495M 65 574741974 79 
ì47420N 20 5,17490 05 94741814 1 95 
5474114 29 M74975 100 S4711824 79 

'04 74224 39 SN7470o74 89 54741844 7 95 
N'423N 25 5M7410'N 35 514741894 . 

5974254 29 SN74709N 59 574741904 
5574294 29 SN74116M 7 95 54741884 
5N74274 59741275 35 54141904 
;N7429í4 5N/4121N 19 941479114 
'5,430í4 5N74723N 49 5474192N 

,04 74324 75 9474 7255 9 SM74193M 
55'4374 25 94747164 49 54741916 B9 
5974384 

ñ 
5,4741124 :5 5N741994 69 

557439í4 5M%4136N 'S SM741964 89 
54'44N1 20 tiN;4147N .9 547/1974 49 
55'441M 69 59747474 : 95 SN74I99N 19 
557147N 49 94741434 7 95 94741999 

i 
49 

.N74434 SN'4144N 2 95 SN145200 4 95 
597444% ri 5474745N 79 5104251N 1 79 
.N14454 75 5M741474 51174279N '9 

55'u6M 69 54747484 i95 29 9174211N . 

5N'417N 
L5.4484 

59 91741504 
541415111 

89 

59 
941742e1M 

51742851 
5M74152N 59 9111436511 
5M'4153N 59 04743694 
54147544 w 5N74367N 
54747554 
54747564 

79 

79 

5N:a169N 
5N'4 r , 

5474157M SS 

C/MOS 
,4006 

1.'.1400' :5 
104709 
I 149í0 

49 

49 
011 

31011 19 

14014 1 19 

1,4045 

L04016 
7 19 

49 

?4017 1 19 

4018 99 

4019 19 

402'1 I 79 

'04012 
' 19 

119 
-4023 

4374 '9 
4nt 

:1:01 19 
74000 

'4204 39 
'4C00 49 
',C10 

CI 
39 

195 74195 
95 

7 95 
'4C20 39 74210' 7 25 

'4C30 39 74C151 2 90 
'1142 195 710754 300 '459.5 
'4C18 2 49 740757 2 75 745926 
4573 99 '40160 2 49 
'4C74 '4C16I 1 49 

9t094 99 LINEAR 
43009 00 14340. 18 1 35 ,M':'N n 

I9301C1411 35 LM310k 24 135 LM'33N 
.930211 75 LM3101 5 7 25 :41'199 
.1130411 100 193107 6 125 

M305H 60 LM3101 8 1 25 .9107010 
54306D 4H 

35 
7 00 

193401 12 

193101 75 

1 15 

1 15 
113091 110 193407.18 125 1911,15 

, M3094 
19310CN 

1 25 
115 

143401 24 

1935811 
1 25 

00 
LM1458CN n 

MCI4894 
543I14.0 90 143712N 195 MCI4B9N 
51112H I 95 193734 3 25 49474964 
513174 650 193776 1 CO 

.513I11514'H 150 193604 I 15 

.M31N4 130 143B0CM w 
93201I.5 

.932015 2 

1 35 
1 35 

1.93614 
193826 

179 1 7 
.9320112 735 ME501N 8 00 
.93204 15 1 35 NE51a 6 00 
.9320A-1e 135 Mt 5291 4 95 
IAa320,24 1 35 1111370 ,1 3 95 1'A,vJ95 

M3201-5 
. 93207.5 2 

1 25 
I 25 

NE5361 
1195401. 

6 00 

6 00 

MCy556g 

912071 1 25 NE5146 4 95 
.9170E12 125 4155041 1 30 
.'43207 15 1 25 MF5556 39 
41201.18 1 25 4E55674 99 
91701.24 115 NE5606 5 00 '5451574 
91231 5 

932411 
5 95 
180 

NE5619 
NE5629 

500 
5 00 

7549144 
75/92CM 

93399 
91481.5 

99 
1 35 

ME565N H 

NE566CN 
25 

175 
75493N 
7549444 

9.4neF 15 NI56'v A 

74LJUUIIL 

EXCITING NEW KITS! 
Regulated Power Supply 

5to15VDC 
Nt44I Full 1.5 amp at 5.10V 

output - Up to .5 amp 
at 15V output 

iiHeavy duty transformer 
3 terminal I.C. Volt. Rag. 

Hut sink provided for 
cooling efficiency 

PC Board construction 
120 VAC Input 

Slav: 3:5 "W x5 "L e2 "H 

Digital 
Thermometer Kit 

Dual s.t -awitchng c n lu r 
door/outdoor or dual m 

Range uy401F ED 199F 
hi. 

/ 40050 to 1000 
1° nornmal 

Sat t for y4hranh,7 or Celsius rSWrng 
San 

a 
lnut ca 

r 

AC all adapter ncl. S,7 3 1'4 "1+65/8 "W41 3 /8 "D 

JE210 5 to 15 voC $19.95 JE300 $39.95 

DISCRETE LEDS 
294' Ila. 

5C5569 red 541 .125' IM. 
XC556G green 431 X02099 red 5:51 
005566 yellow 411 XC2096 green 441 
XC556C clear 4:51 0C209V yellow 441 

.250' Na. 
.155 - IM. XC229 red 541 

XC5299 ed 541 XC22G green 4.51 
005266 green 431 X0229 YNbw 141 
9C5269 yellow 431 

.170 Na. 4C526C Bear 441 
M12101 red 411 

.N5' Na. .100" Ila. 
MV50 ed 6751 00771R ed 

INFRA RED LED 
XC111G green 

crei 4-01 16- IMl 
XCI yellow 

531 
X07I 10 char 

541 
431 
441 
4:11 

TIMEX T1001 
LIQUID CRYSTAL DISPLAY 

St 

1 4 

(FEE ENUNCIATORS 
a 00" x 1 20" PACK AGE 
INCLUDES CONNECTOR 

T1001- Trammissiw $7.95 
71001A-Rallaetina 025 

1411 POLARITY 

5745 

MAN 4 

MAN 7G 

MAN -I 
MAN 7.' 

MAN 

MAN 

82 

82 

MAN 84 
MAN 16,0 
MAN 'e 

Connwn 5111045 Ir /VR 
Cbm mon Anode mange 

DISPLAY LEDS 
HT MICE TYPE POLARITY 
270 7 95 MAN 6710 Cmnm7n Anode. rep I 

100 4 95 MAN 6740 Connor Camp. 'p 0 D 

C07mo1 Camp. rod 

Common Anode 

Co^ o7 Calnode 'e 
COmO4 An7OO rod 

1 Common Camp* rod 

Common Anode 'p 
Corn iron Calms* rod 

Coin on Anode red 
0,,,on Ant. rod 

175 

197 

100 

100 
1(M 

,710 

100 

75 MAN 6750 
195 MAN 6760 
125 MAN 080 

99 03701 
99 01704 

125 01707 
99 DI 728 

99 01147 
99 01746 

PRIA 
99 
99 

99 

99 

99 
99 

99 
1 49 

I 25 
149 
749 

49 
49 

15 

69 

99 

99 

b 
10 

'9 95 

495 

RCA LINEAR CALCULATOR 
CHIPS DRIVERS 

CLOCK CHIPS 

51 95 

95 

695 
9 95 

295 
495 
495 

MM5769 
MM530: 79984 
945741 

MOTOROLA 

MC 70227 
MC1061P 

MC4015,14116, 
MC40.'4P 

MC4040P 
MC1044P 

3 95 

95 
4 SD 

1.24 
8pInLP E11 

14 pin LP 20 
10pnLP 72 
19pnLP 29 

20 Don lP 31 

11 pan 51 927 
760,751 30 
18pMST 35 

1 mn Si 49 

; Cn5G 530 
ón 5G 35 

G 36 

52 

V S 39 

WW 45 
4 on PAN 39 

'- mn MY 43 
'BpnVAN ,- 

4u auL.uc191L Low rnurlLt I14141 5UCAET5 
25-49 50 WO 1-2 25-49 50100 

16 15 12 pin LP I 3' 
19 18 on se, 36 
7+ 20 28 pn LP 4 41 43 
70 27 16 pm 10 80 
u 30 SOLDERTAIL STANDARD (TIN) mom LP 63 

36 35 
31 36 

59 58 
62 61 

25 24 14 pst ST S 99 20 15 

27 25 96 o-0 51 199 126 Ils 
32 b 10 pst 57 759 45 130 

45 12 SOLDERTAIL STANDARD IGOLDI 
24 pin 58 9 70 

213 pst SG 1 10 100 90 
36 pst SG ' 215 140 126 
40 pst SG 175 

27 24 

32 29 
35 32 
47 43 

38 

96 
42 

66 

37 

37 

3' 

_ 
WIRE WRAP SOCKETS 

1GOL01 LEVEL v3 

63 57 

22 pin WV 9 95 
24 pn VA, I m 95 85 
78 pst WM 1 40 1 25 1 10 

96pstiWM 759 145 730 
40 pst ww 1 75 55 1 40 

159 115 

65 75 

1/4 WATT RESISTOR ASSORTMENTS -5% 
ASST I 5 e4 

ASST 2 5 e, 

ASST 3 51, 

ASST 4 Sen 

ASST 5 5 en 

ASST 6 5 e4 

ASST 7 

ASST 8R 

50 PC5 51.75 

50 PCS 1.75 

50 PCS 1.75 

sD PCs 1.75 

50 PCS 1.75 

50 PCS 1.75 

5 ea : s7 Pes 1.75 
Includes Resistor n..u1t'11er1t 1 S9.95 ea. 

510 00 MINIMUM ORDER - U S Funds Only Spec Sheets - 254 
Ca,dornia Residents - Add 6 °P Sales Tax 

yt'A 

0- \°4 
0_ 

1979 Catalog Available -Send 47' stamp 

arreco 
ELECTRONICS 

PHONE 
ORDERS 

WELCOME 
14151 592 -8097 

'4.-t!!. ORIN R I II ('TRO \J(:\ I/'OR/ I11111)F. 
1021 HOWARD AVENUE. SAN CARLOS. CA 94070 

ADVERTISED PRICES GOOD THRU JUNE. 
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TELEPHONE/KEYBOARD CHIPS 
AY 5,9100 Push Burton Telephone 011141 

AV -5-9200 Repenory Dialer 
AV-5 -9500 CMOS Clock Generator 
AY- 5.2376 Keyboard Encoder 188 key51 
600165 Keyboard Encoder 116 keys? 
74C922 Kly5Oard Encoder 116 keys? 

ACM CHIPS 
?0117045 CMOS Preosron Timer 
ICM7205 CMOS LED Stopwatch. Liner 
ICM7207 Osyllator COntmler 
ICM7208 Seven Decade Counter 
ICM7209 

111 95 
14 95 

4 95 
1495 

795 
5 95 

24 95 
1995 

7 50 
19 95 
695 

MCM6571 
MCM6574 
MCM6575 

NMOS READ ONLY MEMORIES 
128 x 9 x : ASCII Sndled with Greek 
128 X 9 X 7 Maly Svm0ol 6 PlOtures 
128 X 9 X 7 AlpMnumSOC Codvol 
Character Generator 

13 50 
13 50 
13 50 

7L074CN 
1L494CN 
TL496CP 
71C90 
95N90 
41433 

MK50240 
DS0026CH 
111308 

MM5320 
MM5330 
LD110r111 

MISCELLANEOUS 
5447 COW Nol9e b. Ire Op 47710 2 49 
Switching Regulator 449 
51nge Switching Regulator 1 75 
Divide 10 11 Prestale, 19 95 
HI Speed Divide 1011 PresCaler 11 95 
Ph0t0 

- Daranppl1on OM-Isolator 3 95 
Toopp Octave Fee Generator 17 50 
5Mhz 2 -phase MOS clock 021482 3 75 
27' red hum 015549 w 17169 I49H chip 10 50 

TV Camera Sync Generator 14 95 
41.5 01911 DPM Logic Block (Special/ 3 95 
374 Dept A 0 Convener Set 25 00'seT 

UTRONIX 1SOLIT 1 SN 76477 
Photo Transistor Opto- Isolator SOUND GENERATOR 

1Same as MCI 2 or 4925) Generates Complex Sounds 

2/99¢ 
Low Power - Programmabe 

3.95 ach 
TV GAME CHIP AND CRYSTAL 
AV- 385001 and 2 01 MHZ Crystal IChro 6 Crystal 
muude5 500re 0151210y. 6 games and select ar9305. He 7.9 /set 
09205 

692 0 EXAR 0 ° ; 
50 

09320 1 55 3E2296LA 14 95 092557 2 99 
09-1555 1 SO 2E220668 19 95 093403 125 
09555 39 091800 3 20 044136 1 25 
0.556 99 992206 1 40 091151 2 85 
XR567CP 99 092207 3 85 094194 4 95 
XR567CT 1 25 092206 5 20 044202 3 60 
041310P 1 30 092209 1 75 094212 205 
1(9146804 3 85 042211 5 25 094558 75 
091458 1 39 092272 4.35 044739 1 15 
091459 1 39 992240 3 45 091741 1 17 

DIODES wet VOLTS w PRICE 
110002 100 PN 1 AMP 12.100 

TYPE VOLTS w PRICE 144003 200 Ply 14MP 71 7 00 
78746 1 3 40077 4 100 110004 400 P16 I AMP 12 100 
744757 5 1 4097 4 1 00 7144005 600 07V I AMP 10I 00 
714752 5 6 4004 4 7 00 794036 800 Ply I IMP 70 7 00 
14753 61 40671 4 100 174007 7000 PIA 1 AMP 10 1 00 
74754 6 6 4004 4 1 00 793600 50 20045 6 1 00 
1975' 9 0 40077 4 100 7741748 75 704 75 700 
79759 720 4004 4 100 194151 35 IOm 12100 
114959 a 2 47017 4 1 00 744305 75 25177 75 1 00 
114965 15 400, 4100 194734 56 1 26 
795237 5 6 5007T 78 144735 6 2 Ito 28 
1115234 62 500-4 29 1744736 64 le 78 
145235 6 8 5004 28 144738 8 2 le 28 
745236 ' 5 500, 28 194742 72 le 28 
145242 72 5007 2a 794744 15 iw 26 
'145245 15 500m 28 TH1163 5011935 AMP I60 
'5456 25 4074 6 1 00 747181 100 P70 35 AMP 170 

' 5 51 ' 5 " - 7 700 197785 150 PIV 35 AMP 170 
. - 151,4, 100 INV 35 AMP 180 

4 41171635 AMP 7CO 

SCR AND FW BRIDGE RECTIFIERS 
1:361., 5441241M91 5I 95 
C389 SCR 196 
2423111 ,57 50 

904 97 .. 195 
9DA 90 .. ' 95 

(106e- 
144,4,41, 

90504 
9597 
11598 6.1 00 
40409 1 75 

40410 175 
40673 1 75 

2p9Te 1100 
2422194 1 1 00 
242221a 4100 
292122k 5'100 

P67212 P121570 7 I 00 

242369 5 1 00 
2811699 4100 
9752369 5 7 00 
792461 4 1 00 
262906 4 7 00 

262907 5100 
PM2907 P90R 7 1 00 

2111915 5 7 00 
9J17955 

1 215 41311 

TRANSISTORS 

143398 
PN3567 
P43568 

PN3569 
99536794 
9751702 
243701 
9753104 
2743705 

MP53705 
747706 
MP53706 
2N7707 
243711 
2437244 
2437254 
143772 
247827 

5' )7: 

5100 
3 1 CO 

1100 
4100 
5100 
5100 
5100 
5700 
S1On 
5700 
5-100 
5100 
5700 
5100 

65 
00 

2 25 

CO 

:94313 
294123 
P14249 
WN250 
294400 
294401 
294402 
2M4103 
1N4409 
7745067 

WSW' 
2100158 
265089 
245129 
P45134 
PN5138 

245119 
2%5210 
245449 

.100 
1 00 

5100 
5'1 oa 

5100 
31DO 

CAPACITOR o9cëw4cno s CORNER 
u5 04 03 001r,f O5 Ó4 
05 01 03 004Ir.4 75 01 

3',I 05 04 
4 05 

O5 

09 
109 VOLT MILAR FILM 1474117053 

11 n 
17 10 07 041' fl 17 
12 10 07 7,, 27 23 
77 70 07 ü^' 33 27 

ION MIMEO IAMMLWg I40U01 CAPACITORS 
28 23 

l7 

7 5 350 30 26 
:e 23 7 2 2.25V 37 27 
26 23 77 3 0250 31 27 

11 350 28 23 17 4 7 251 32 28 1 156 28 71 77 6 8 256 36 17 
15 

MIN4T05E 610141440M ELFCTROLYLIC 01P9C11055 
Amal lead RaMilLear 

,...,. 15 12 lis u.a 15 u 
0.500 16 14 II 41 50V 16 14 

, 1 50V I 12 09 1 0 16V 15 13 
75V 15 13 10 1 0151/ 16 I 

' 15 13 70 10,504 16 II 
16 I 12 4 7,160 15 13 
17 15 72 4 7 256 15 13 

52.02 24 20 18 4 7.500 16 14 
1' 25v 19 17 15 10166 14 12 
7.506 25 21 19 10 25V 15 13 
'107256 24 20 18 10 506 16 14 
100506 15 30 29 17'505 24 21 
4005V 32 28 25 100,160 19 

220 501 45 II 38 100 25V 24 t'0 259 33 29 27 100.50V 35 

á 
075 

ro 
13 

11 

22 

21 

22 

22 
23 
25 

40 

10 

11 

10 

It 

I1 

10 

10 

11 

09 
10 

11 

19 

15 u 
20 11 

30 28 
'0110166 55 50 15 220 769 21 17 16 

. ^.005765 70 62 55 470350 31 18 
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Transistor Checker 

IY 

. 

Mo 

- Completely Assembled - 

- Battery Operated - 
The A51 Transittor Chec kens cap 
able 01 check mg wide range of 

r types, either"' r it 
or To operate 

Plug ci to be 
checked 

he It 
r panel 

socket, or n the 111 
9.101 ,11 /4 1 fll nroIOd 
The a safety Te call, 

n111es low, medium nand hOph 
im,ver PNP and NPN oanslstors 

C "cell battery not included. 

Trans Check g29.95 ea. 
Custom Cables & umpers 

Fty , 

DB 25 Series Cables 
Part No. Cable Length Connectors Pnce 
DB25P -4 P 4 1r 2 -DP25P 515 951d 
0825P -4 -S 4 Ft t .1)P25P 1 255 S'o 95 ea 

DB255,4-5 4 n 2 -DP25S S17 95 ea 

Dip Jumpers 
0..114.1 tt t 14 P r S1 59 ea 

DJ16 1 tt 1 I n n t 79 ea 

0J24 1 n 2 79 ea 

0J14-1-13 11 2 279 ea 

DJ16-1,16 n 2.16 Pn. 3 19 ea 

DJ24-1-24 tt ? -24 PI.I r 95 ea 

Fer Custom Cables I Jumpers. See JAMECD 1979 Catalog lOt Pnnn9 

CONNECTORS 
25 Pin -D Subminiature 

DB25P Ias pictured) PLUG ,Meets RS232) 

DB25S SOCKET (Meets RS232) 
0851226.1 Cable Cover for DB25P or 0125S 

PRINTED CIRCUIT EDGE -CARD 

'te SPhel r. DOA* keu: is 51.. ¡Cl.) Coded. n , + 

15 30 PINS (Solder Eyelet) Si 95 

1836 PINS (Solder Eyelet) 52 49 

22)44 PINS (Solder Eyelet) S2 95 

50'100I 100 Spacing) PINS IWue Wrap) 56 95 

501100( 125 Spacing) PINS (Wire Wrapl 13681.1 S6 95 

S2 95 

53.50 
S1 75 

1. ,eso 

MICROPROCESSOR COMPONENTS 
-6060a 11160A SPPPORT DEVICFS- --- 

5 9 95 
3 25 

595 
3a9 

95 
3 49 

5 95 

595 
795 

'. ... . 1a95 
P119 PBtD' r 0 .P311 995 
Prep DMA Control 19 95 

Inr ,.O.Cnm 1995 

6900 M00 SUPPORT 0E910E9-- 
114 95 

24 95 

I.51eSI.,Fa, 595 
Peryn niter ANN 1MCM201 
Pr1on, 10er,5 Comrpin 
102400 91 ROM IMCMA3I.61 
ASy1eMDMe5 Cdd11 AOaple 
syneMOnous Sena Data AOapt 
1 ni .nc ,ni MI'DFM 

7 49 
1295 
II 95 

9 95 
I. 95 
tl 95 ..,. -. ... .- . 225 

-- MICROPROCf550R CMIPS MIS[EILAMEOUS 
91995 

24 95 

1995 
1995 
19 95 

9 95 

veta 
9035 Bat Wu* MO RAM 1 0 unes 

MOOS CPU 

16159903/1 16 Bo MPU hareem. ',Reply 
aduna 

WW1 
MM5000 Dual 25 at Dyn ,a 
MM503H Owe M BR . 
MM5o41 Ow, 16 at slat. 
649/506H Owl 116 Be start 
67M511}1 Dual 67 91 Acct.... 
4M501661 500 511 al /Anew 
.5011 11171 Dynamic 

e 32 lid Sute 
Dual 132 Bit babe 
3 sn12 

nd 63 al Sntt 
'l11 Sufic 

49 95 

s 
50 

50 

69 

195 
1 95 
l 995, 

2 95 
2 95 
r16 
4 90 

2 95 
2 95 

6 95 
: 49 

S Y` 

- -----MICR0PR0CES60RMaMUaIS- 
M :BO u5e, Mlnuu 
M-CDPI102 Use Manna 

M 2650 User Manuai 

INN'S 
25 9111401 ChmKle Geneianlhpper easel 

'5'3130211 Charade, Ge'e'non over CAW 

-5'6 Germ* GormmO. 
MMS?30M 1018 -B. Read 00h Meno, 

59 95 

995 
10 95 

95 

Rar S 

1101 2560t 51M SI 49 

1113 102471 pynamt 99 

2111161011 25601 Slain 3 95 

2132 102401 Slate 1 75 

21102 102401 bane T 95 

1116111 25674 SIAM 395 
2312 25601 Stab( MCA 1 95 

1114 102474 Meld 550r, 9 95 
21143 102174 Static 450, We poem, 10 99 

2114 3 102411 Sue4 100ns IU 95 

21115 3 102454 beat 300ns op pow 11 95 

5101 25601 5102 7 95 

SAO 21117 109601 Dy54mn 4 95 

709 t604 snuc 175 
'45200 25601 Slate Instate 4 95 

9212t 25601 State 2 95 

UP1a14 x Dynan. 16 en 4 95 

IMM/0271 
U1104t6 167 ily,lam1 16 en 14 9' 

IM541161 
114540A1 as 514.4 14 95 

45441 

IM54015 102.44 Solo 14 

7117 16 38471 Dyú 35005 9 9* 

"'eke, 
095162 2501 010110014, 4 1 07 

PROM'S 

1702A 200 FAMOS 

16452616 ifix FPROMIInte 27í61 499'. 
127161 Keaures urge 5V poet' soppy 
161 ,.2532 O 

2716 e5 
EPREPROM 

M 

2t96 t bo EPROM 
Reaunes J Sonatas -5v - SV I2V 

IAMOS 
Crater. 51008 
Open r ...,. 

open - 

appkl 
rust.. 
Trl Opt' oliect 
IT, Open Geile 

55 95 

5203 2040 

6301 1176111 1024 

6330 10602i 256 

(2s23 32011 

525115 1096 
625123 0258 
71166 512 
.4tM 256 

M 95 

1095 
29 95 

14 95 
19 

905 
395 

The Incredible 

"Pennywhistle 10311 

$139.95 Kit Only 
Put Perm6+Mrtna 10.1 . e . é109 data te 

nlrne.ecoxi and lrlsaberpcn'n,mL,reaJeCll,e 
. c',here end lernanal to, tNepnone namrnp ana communlcallons 

Pan Transm,e on Melnod l -eoas, Snin 5efa9 roll -dupe dud aube. 
clapet 

Ma alum Oa0 Rae f00 Baud 
Data formal Asumnronous Armueurl to man eve mpuuel 

Ph..N, ...UP crwanel 
Rem. Caennei Fresheads 2025 Hz r0. 0D1R 2725 Mt 'or man 
hansmd 0111541 frewentres 

se 
t<h 1Beda9 toe Iermall /070 Sp!. 

54 '0 wp5 025 span 7225 man 
Rentre Seriph., 45 nom a<coustvah COs00d 
transmet )bel 5 dom n Om na AAA USIAIye Un . 

20 are 
RB<Blr. hewentr, Tmenme 

ur pma2a11 
, 

+'oto ope/Mon nMenMO W ano 14.10 4: 
O191tal Oat. Inienate t RS 732C o 70 nA current look insure, 

Med and non pecan 

er MMtremem4 ,'o 
w 
VAC vape otite la Watts 

r5 car A11 components .ount on a 310,- 

TRS -80 
16K Conversion Kit 

Expan° your 4K TRS -80 System to 16K Kit 

comes complete with. 
H each UPD416 -1 11614 Dynamic Rams) 250NS 

, ,r conversion 

TRS-16K $99.95 

0.4 volts 

100mA 

41 í,1V/ 

Solar Cells 
2x2cm 

Can be added u. series for 
higher voltage of parallel for 
higher current. 

-5C 7xß S1.95 ea. or3/55.00 

the 3rd Hand 
MAKES CIRCUIT ASSEMBLY A BREEZE, 
Lets you work with both hands. SA9cc ea. Sturdy Aluminum Construction. .577 ltJ. Clamp "3rd Hand" on edge 

of bench, table or work 
board. Insect circuit board, 
positron components, 

Flip CÌrcult board to flat 
position for moldering and 
clipping. 

CEG CONTINENTAL SPECIALTIES 

PROTO BOARDS 
Proto Board 203 o Board 2034 

e6 703 $75.00 
Model L s 18 a N 

MumtigL tlraMel Prue 
PB& 60645.14 515.95 

Ps 100 6r.a5 14 s19.95 
PB 101 r .: S. r a 022 95 

Model 
number 

PB 103 

PB 154 

614;: $124.95 
LINEN 
(tetaeg_ Pnce 

70.45614 R695 
9016n1/ 14495 
1 '. Rn. /1 15495 

COMPUTER CASSETTES _ A . 6 EACH 15 MINUTE HIGH 

QUALITY C15 CASSETTES 
. PLASTIC CASE INCLuDED 

12 CASSETTE CAPACITY 

. ADDITIONAL CASSETTES 
AVAILABLE CC-15.$2 50 ea 

CAS -6 
$14.95 

Case l'''t 6 Cassons, 

SUP 'R' MOD II 
UHF Channel 33 TV Interlace Unit Kit 

MOD II 

Wide Band B;W or Cola System t Converts TV to Video Display tor 
hone computers. CCN camera 

Apple II works with Clomeco Das 

oler. SOL -20, IRS-BD Challenger, 
etc 
MOD II rs pretuned to Channel 33 

,UHF, 
*Includes coaxial cable and antenna 

transformer 

$29.95 Kit 

IMO 
JE701 

8r19h1 300 hi unl.1 cath 
Ode n1Mt1a0 
Uses MM5314 clock chrp 

5wn hen fpr hours. mnutes 
end 

o 
nd hold modes 

Hr1 easily v wable to 2011 
S1 r ed walnut case 

115 V AC OPtt It 00 
12or24hr ooerat eon 
Inc) all components. rase A. 

se 1 5 r r e 6'. .3 fa' . 1. 

6 -Digit Clock Kit $19.95 

Model 2800 
599.95 

3' 2.010 Portable DMM 

Accessories'. 

AC Adapter BC -28 59 00 
Rechargeable 

Batteries BP -26 20.00 
Carrying Case LC-28 7 50 

=0= 100 MHz 
8 -Digit 

Counter 

MAX 10o S134.95 

tom 
ACCESSORIES FOR MAO 100. 
Mohne Charge. Eominaior 

ChargerEllminator 
Medal 100 - CAI SB 95 

E Llti LI LiLíl% 
Model P180 includes 2 100 spools 28 AWG 

wl^ 

S1n .. . 
1. e 1rom soon, w, .nosl 

F, '1111,1 es d'mw<hln 
wrap 

d 

Model P180 Tool $24.50 
PUMA Replacement Bit $12.95 
W28-2 Replacement wire 13 spool pkg.I .. S2.75 ea. 

Sporty color. Agrren Bred Clear D-Blur 

REMOTE CONTROL 
TRANSMITTER & RECEIVER 

REGULATED POWER SUPPLY 
JE200 5V- 1 AMP 

POWER SUPPLY 
Uses LM309K 
Heat sink provided 
PC Board construction 

e Provides soltd 1 amp 
5 volts 

Can supply up to T5V. 
±9V and T12V with 
4E205 Adapter 

al ne ludes components, 
hardware A instructions 

JE200 S14.95 Soso. 39." 65-62"H 

JE205 ADAPTER BOARD 
- Adapts to JE200 - -_ 

1 25V, i9V and ±12V 

)i ¿' DC /DC nonvoter w/ 
5V input 

T or lode! hl speed 
switching XMFR 

Short cite. protection 
PC Bed. construction 
Piggy -bck to JE200 
board 

Sae 354"M2"ie 9/16 "h 
JE205 S12.95 

9I-r 
~:a 

y 

IDEAL FOR TRS 80 
Ping -Jack interlace to any 

computer system requiring 
e ore co t of et cassette 

tuncli0ns 
The CC100 controls cassant 
motor functions, monitors 
tape location with its Internal 
Speaker and requites no 
Dower Ebminales the plugging 

n unplugging of cables Sur 

Doter loaning opera 
n- Ion, nassene 

CASSETTE CONTROLLER 

<CC-100 

S29.50 

INSTRUMENT /CLOCK CASE 
Thrs case Is an injection monied 
unit mat 15 Ideal for uses such 

/ 
as DVM. COUNTER. or CLOCK 

cases II has dimensions 014'2 
in length by 4 in wldtn by 

I -9; 16" in height It comes 
complete wan a red Dele' 

\ART NO: IN -CC $3.49 each 

S10.00 Minimum Order - U.S. Funds Only 

California Residents - Add 6% Sales Tao 

104 'T Ca ° 

Spec Sheets - 254 
1979 Catalog Available -Send 41c stamp 

arreco 
ELECTRONICS 

PHONE 
ORDERS 

WELCOME 
(415) 592 -8097 

1/:1 /L DRDI:R ELL (IRON l('S -- It'OR /. /)RIDE 
1021 HOWARD AVENUE. SAN CARLOS, CA 94070 

ADVERTISED PRICES GOOD THRU JUNE 

63 -Key Unencoded Keyboard 

AVM 
529.95 each 

Hexadecimal 
Unencoded 

Keypad 
19-key pad Includes 1.10 keys. 

ABCDEF and 2 optional keys and a 

shlh key 510.95 /each 

CIRCLE 30 ON FREE INFORMATION CARD 

t: 
C 
z 
m 

m V m 

113 
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VdOV4t. 

NI lb DIGITAL 

I oEl *b TIMER - 

CORUNTER 
WORTH SV 

) $395 
D 2740 COMPACT.. t ... Pre 

0 2/7 

6 -36pí 
Trimmer 

49c, 

J .1 

...TOR ROM ItTAO 359 

69< 
7/9430 

CRYSTALS 

4 0006101, oo2s S2 95 

i1ttLi:c 00PANs 0011 5,1 50 

CMOS CIRCUITRY - LED DI 

I 

SMOKE ALARM 

5179 

2 53 

Build a 7 Digit 
Portable Counter 

FREQUENCY COUNTER 
CHIP SET ICH 7207A 

150 
ICM 7208 

i 
5.24288 M H Z 

Quartz Crystal 

4sß 

NE-2 
NEON PILOT 

AMIE 

10/$1 

. 
r DIAMONOBACK 

ELECTRONICS COMPANY 
PO BOX 194 

SPRING VALLEY, IL 613E12 

M® 
B111.3111 

FREE CATALOG 
ALL MERCHANDISE loo 

MINIMUM ORDEN SS 

ILL RESIDENTS ADD SS SALES TAE 

INCLUDE SUFFICIENT POSTAGE 

PHONE otwEe5 815 664 5151 

CIRCLE 58 ON FREE INFORMATION CARO 

Burglar Fire Smoke 
Alarm Catalog 

Billions of dollars lost annually due 
to lack of protective warning alarms 

FREE CATALOG Shows you how to 
protect your home, business 
and person. Wholesale 
prices. Do- it- yourself. Free 

engineering service. 

ansdex Seonríty Co. L,. 

Box 82802 RE -069 Lincoln, Ne. 68501 

a, CATALOG l Write for Your 

free Copy 

7r h. 
Ph7d08oemxN. An27t:ona 

A 

Ce 85021 

16021 995 -9352 

. 111 

Connectors 

TRI-TEK 
incorporated 

The Orgmal FCC Tests Answers seam 
st 

ual 
that prepares you al home lot FCC Fir and 
Second class Remo lephone Ir n s Newly 
rammed multople choke eams cover all 
tested on the actual FCC e,am. Plus "Sell 
Study" Ab,lIty Tess Proven l 59 95 postpaid 
Moneyback Guarantee 

CORRTIARD PRODUCTIORS 1 Box 26348 E 

Ramo L ng.n..r,ns D,vr,Ion 97 San Francisco, CA 94126 

HOUSE MARKED SPECIAL ' 

DARLINGTON 
POWER TRANSISTOR 

1101 Amps 65 WaIS 80 volts 
ill Similar to TIP 121 NPN 75E each 

TIP 126 PNP Sp. '.,N or PNP 

HEAVY DUTY 
12 VOLT RELAY 

Clear Plastic Enclosed 
3 PDT 

12 Amp Contacts 53.00 each 

3 AMP DIODES 
IOO PIV 
47001 leads $1.00 

arJe at 8 

MERCURY SWITCH 

600 each 

HEAT 
SHRINKABLE 

TUBING 

I 

sr. -.' ,', 

PII1 e 0' 4,3 veces $1.00 

CORNELL . DUBILIER 
TANTALUM CAPACITOR 

150 MFD 30 VDC 

7 1 3/8" Da 
,1, :as 

ass each 

10 MEG POTS 
Standard 14 Wan Sloe 

3/8 long Snoft -;, 
1/4- 

Cho 

4 lo. 51.00 
25 Ice WOO 

10 K LINEAR 
SLIDE POTS 

3" Long 750 each -' . r - - 
MALLORY 

COMPUTER GRADE 
150,000 MED IS VDC 

53.50 each 

HEAVY DUTY S.P.S.T. 
TOGGLE SWITCH 
PO Amps al 115 volts 
Slondard Sue 

76s each 

ALL ELECTROAKS CORP. 
905 S. Vermont Av. 

Los Angeles. CA 90006 
(213) 380 -8000 

Store 6 Warehouse Souls 
9 AM - 5 PM 

Monday lora Friday 

Ouantules Limited 
Min Order 5500 
Ada S1 50 Shlppng USA 

Cant Res Add 6% 
Same Day Shlppmg won 
Cen Check or Al 0 

MOTION DETECTING 
OPTOLINEAR I.C. 

save on gas! 
Enjoy the benefits of 20% better gas 
mileage, quicker starting, elimination of 
tune -ups, reduced pollution, and 50,000 
miles on plugs and points. 

Update your car with a TIGER solid 
state electronic ignition system. Easily 
installed in 30 minutes . . . even on 
new cars. 

Tiger 500 CD 
Assembled $49.95 
Simplikit $29.95 

Postpaid USA. 
Master Charge if BankAmericard accepted. 

Star Corporation 
Phone (303) 243 -5200 

P.O. Box 1727 
Grand Junction, Colorado 81501 

CIRCLE 37 ON FREE INFORMATION CARD CIRCLE 27 ON FREE INFORMATION CARD 

Fantastic new development in 12L I.C. tech- 
nology' This is a 14 pin device mounted on a 
P.C. board with all the necessary capacitors and 
lens for a fully functioning motion detector. 
Requires a 3.0 VDC supply a speaker and two 
switches. The device is capable of detecting 
movement for a minimum disl. of 8 ft. and 
sounds whooper alarm and /or flash lite if you 
add a bulb to circuit. The detector works on a 
change of ambient light. > 5'1. or more trig- 
gers the detector. Works within a range of 0.1 
cp to 100 cp. NO external light source is needed. 
Complete with data sheets. See Radio 
Electronics April 1979 page 44. 

Cat. No. K1137 1% t. 1 oz. 2 for SIB 

t YUU'S MAI' HF: PH( \E;l)' 
TERMS: Add Postage 
RATED: Net Al 
PHONE: 1617) 631.7434 9:00 A.M. to 4:30 P.M. 
MINIMUM ORDER: 510 

When ordering. always use catalog number. 
type no., the name of the magazine you are 
ordering from and the month. 

MR _ TEK -EL Corp. 
P.O. Box 761R 

MirMarblehead, Mass. 
01945 

CIRCLE 53 ON FREE INFORMATION CARD 

$9.95 
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AVAILABLE NOW! 
JAPANESE 

ONLYS395 
Add SI 00 for shipping 

TRANSISTOR SUOSTT UTION MANUAL 

Ar IgAnese 'O ,opoirE]e 

x,0,h,u,.on guide, 1or o00ro.im0,eir 

3000 rran,n,on 
' Co.en ne 25A 250 25( on0 

25D x. es 

InnodUCnon irYludes o guoe 
.o unden10n000 1000n11e 

JnYYOn 
:_ QD 009e N': Dy 1' soh 

-*,130c4, 

PARTS PROCUREMENT PROBLEMS 

FUJI -SVEA Has the Largest Inventory 
of Original Japanese Parts Anywhere 

Seeking Original Japanese Replacement Parts for CB, TV and Stereo Repair Use? 
rYPE 15-UP 1024 1-9 

1SA 473 
2SA 483 
254 484 
¿SA 485 
2SA 489 
2SA 490 
2SA 493 
15A 495 
¿SA 496 
2SA 497 
¿SA 505 
¿SA 509 
2SA 525 
2SA 530 
¿SA 537A 
2SA 539 
25A 545 
2SA 561 
/SA 562 
1SA 564A 
/SA 565 
2SA 566 
¿SA 606 
¿SA 607 
2SA 624 
2SA 627 
¿SA 628 
ISA 634 
¿SA 640 
¿SA 642 
2SA 643 
2SA 653 
2SA 659 
2SA 661 
2SA 663 
2SA 666 
2SA 671 
2SA 672 
2SA 673 
2SA 678 
2SA 679 
2SA 680 
2SA 682 
2SA 683 
2SA 684 
¿SA 695 
2SA 697 
2SA 699A 
2SA 705 
2SA 706 
2SA 715 
2SA 719 
2SA 720 
2SA 721 
2SA 725 
2SA 726 
2SA 733 
2SA 738 
2SA 740 
2SA 743A 
2SA 744 
2SA 745R 
2SA 747 
2SA 748 
2SA 750 
2SA 755 
25A 756 
2SA 758 
2SA 764 
2SA 765 
2SA 774 
2SA 777 
2SA 794A 
¿SA 798 
2SA 814 
25A 815 
2SA 816 
2SA 818 
2SA 837R 
2SA 839T 
25A 908 
2SA 913 
256 22 
258 54 
25B 55 
258 75 
258 77 
258 173 
2SB 175 
258 176 
258 178 
/SB 186 
2SB 187 
2SB 202 
2S8 220 
2S8 303 
258 324 
258 337 

45 
2 00 
1 50 
1 40 
I 10 

70 
45 
30 
50 

1 00 
50 
30 
50 

1 50 
I 50 
40 
45 
30 
30 
20 
70 

2 50 
I 00 
I 10 
70 

3 10 

30 
40 
30 
30 
30 

1 90 
35 
50 

3 65 
35 
80 
30 
35 
35 

4 20 
4 20 
80 
30 
35 
40 
40 
50 
40 
85 
60 
30 
30 
30 
30 
30 
20 
40 

I 50 
85 

4 20 
3.80 
4.20 

70 
35 
80 

2 30 
3 40 
3 80 
3 10 
40 
50 
60 
SO 
70 
60 
50 
70 

2 50 
I 30 
8 60 
70 
30 
20 
40 
35 
35 
30 
20 
30 
35 
20 
20 

I 10 
90 
30 
30 
70 

55 
2 20 
I 75 
I 60 
I 25 
80 
53 
35 
64 

I 20 
64 
35 
64 

I 70 
1 70 
45 
53 
35 
35 
27 
80 

2 70 
120 
1 25 
80 

3 30 
35 
45 
35 
35 
40 

2 10 
40 
64 

3.80 
40 
90 
35 
40 
40 

4 40 
440 
90 
35 
40 
53 
53 
64 
53 

100 
70 
35 
35 
35 
35 
35 
27 
53 

1 70 
I 00 
4 40 
400 
4 40 
80 
40 
90 

2 40 
3 55 
4 00 
3 30 
45 
64 
70 
55 
80 
70 
64 
80 

2 70 
1 45 
8 80 
80 
35 
27 
53 
40 
40 
35 
27 
35 
40 
27 
27 

1 20 
1 10 

35 
35 
Rn 

60 
2 50 
195 
180 
140 
90 
59 
40 
70 

130 
70 

40 
70 

1 90 
190 
50 
59 
40 
40 
30 
90 

3 00 
1 30 
1 40 
90 

3 60 
40 
50 
45 
40 
45 

2 40 
45 
70 

4 20 
45 

1 00 
40 
45 
45 

4 90 
4 90 
100 
40 
45 
59 
59 
70 
59 

1 10 

80 
40 
40 
40 
40 
40 
30 
59 

1 90 
1 10 
4 90 
4.40 
4 90 
90 
45 
100 
2 65 
3 90 
440 
3 60 
SO 
70 
80 
60 
90 
80 
70 
90 

2 90 
160 
9 80 
90 
40 
30 
59 
45 
45 
40 
30 
40 
45 
30 
30 

130 
120 
40 
40 
On 

TYPE 25.UP 1024 

2SB 346 
2SB 367 
2SB 3688 
250 379 
258 381 
250 400 
256 405 
258 407 
256 415 
258 434 
250 435 
256 440 
2SB 449 
258 461 
2SB 463 
258 471 
2513 472 
2513 473 
256 474 
256 481 
250 492 
256 507 
2S13 509 
258 511 
256 514 
258 523 
258 S26C 
25B 527 
25B 528D 
258 529 
2SB 530 
258 531 
256 536 
250 537 
258 539 
258 541 
256 554 
246 556 
258 557 
258 5616 
258 564 
258 595 
25B 596 
256 600 
251, 183 

2SC 184 
2SC 281 
2SC 283 
2SC 284 
25C 317 
25C 352A 
2SC 353A 
2SC 367 
2SC 369 
2SC 370 
2SC 371 
2SC 372 
2SC 373 
2SC 374 
2SC 375 
2SC 377 
2SC 380 
2SC 381 
2SC 382 
2SC 383 
2SC 387A 
2SC 386A 
2SC 394 
2SC 403 
2SC 430 
2SC 454 
2SC 458 
2SC 460 
2SC 461 
2SC 478 
2SC 481 
2SC 482 
2SC 484 
2SC 485 
2SC 486 
25C 493 
2SC 495 
2SC 496 
2SC 497 
25C 509 
2SC 510 
2SC 515A 
2SC 517 
2SC 535 
2SC 536 
25C 537 
2SC 627 
25C 631 
2SC 632A 
2SC 634A 
2SC 680 
2SC 681A 
2SC 684 

30 
1 10 
1 80 
70 

30 
30 
30 
80 
30 
80 
90 
40 

1 30 
90 
90 

110 
2 10 

80 
70 
90 
60 
80 

1 10 
70 

70 
70 
70 
90 
70 
70 

3 20 
1 BO 
1 00 
100 
3 20 
3.20 
S 00 
3 20 
2 10 

35 
40 

1 10 
1 10 
5 00 
40 
40 
30 
40 
80 
40 

2 00 
1 40 
60 
30 
20 
30 
20 
20 
30 
30 
30 
20 
35 
35 
15 

35 
40 
20 
30 
SO 
30 
20 
35 
35 
60 

1 30 
1 10 
130 
1 30 
t 30 
300 

45 
45 

t 10 
35 

1 30 
80 

2 50 
30 
30 
30 

1 30 
35 
35 
35 

1 90 
3 00 
Rn 

35 
125 
2 00 
80 
35 
35 
35 
90 
35 
90 

I 10 

53 
145 
I 10 
1 10 
1 25 
2 50 
90 
80 

I 10 
70 
90 

1 20 
80 
80 
80 
80 

1 10 
80 
80 

3 40 
2 00 
I 20 
1 20 
3 40 
3 40 
6 00 
3 40 
2 50 
40 
53 

1 40 
140 
6 00 
Si 
53 
35 
53 
90 
53 

2 20 
160 
70 
35 
27 
35 
27 
27 
35 
35 
35 
27 
40 
40 
40 
40 
53 
27 
35 
64 
35 
27 
40 
40 
70 

I 40 
I 25 
I 40 
I 40 
I 40 
3 20 
55 
55 

/ 25 
40 

140 
90 

2 70 
35 
35 
35 

1 45 
40 
40 
40 

2 10 

3 25 
90 
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40 
I 40 
2 25 
90 
40 
40 
40 

I 00 
40 
100 

I 20 
59 

I 60 
1 20 

1 20 
I 40 
2 80 
1 00 
90 

I 20 
80 
100 
1 30 
90 
90 
90 
90 

I 20 
90 
90 

3 70 
2 25 
1 30 
I 30 
370 
3 70 
6 60 
3 70 
2 80 
45 
59 

1.50 
1 50 
660 
59 
59 
40 
59 

I 00 
59 

2 50 
1 80 
80 
40 
30 
40 
30 
30 
40 
40 
40 
30 
45 
45 
45 
45 
59 
30 
40 
70 
40 
30 
45 
45 
80 

1 50 
1 40 
1 50 
I 50 
I 50 
3 40 
60 
60 

I 40 
45 

1 50 
1 00 
3 00 
40 
40 
40 

1 60 
45 
45 
45 

2 40 
3 50 
I On 

TYPE 

2SC 693F 
2SC 696 
2SC 708 
25C 710 
2SC 711 
2SC 712 
2SC 715 
2SC 717 
2SC 727 
2SC 730 
2SC 731 
2SC 732 
2SC 733 
2SC 734 
2SC 735 
2SC 738 
2SC 756 
2SC 756A 
2SC 763 
2SC 772 
2SC 773 
2SC 774 
2SC 775 
2SC 776 
2SC 777 
2SC 778 
2SC 781 
2SC 783 
2SC 784 
2SC 785 
25C 789 
2SC 790 
2SC 793 
2SC 799 
2SC 828 
2SC 829 
2SC 830H 
2SC 838 
2SC 839 
2SC 853 
2SC 867 
2SC 867A 
2SC 870 
2SC 871 
2SC 895 
2SC 897 
2SC 898 
2SC 900 
2SC 923 
2SC 929 
25C 930 
2SC 941 
2SC 943 
2SC 945 
2SC 959 
2SC 971 
2SC 982 
2SC 983 
2SC 1000 
2SC 1012 
2SC 1013 
2SC 1014 
2SC 1017 
2SC 1018 
25C 1030 
2SC 1047 
2SC 1051 
2SC 1060 
2SC 1061 
2SC 1076 
2SC 1079 
2SC 1080 
2SC 1096 
2SC 1098 
2SC 1111 
2SC 1114 
2SC 1115 
2SC 1116 
25C III6A 

2SC 
1124 

2SC 1161 
2SC 1162 
2SC 1166 
25C 1167 
2SC 11706 
2SC 11726 
2SC 1173 
2SC 1175 
2SC 1177 
2SC 1189 
2SC 1209 
2SC 12110 
2SC 1212A 
2SC 1213 
2SC 1215 
2SC 1222 
2SC 1226 

25-UP 

20 
I 00 
1 30 
20 
20 
20 
30 
35 

I 00 
3 00 
2 50 
20 
20 
20 
20 
20 

I SO 
I 50 
35 
30 
35 

1 00 
I 40 
2 00 
3 00 
2 90 
I 90 
2 10 

30 
35 
80 
80 

2 00 
2.00 
20 
20 

2 SO 
35 
30 
70 

3 20 
3.20 
35 

4 2ó 
200 
250 
20 
20 
20 
20 
20 
35 
20 

1 00 
70 
70 

50 
35 
120 
50 
50 
80 
60 

1 80 
35 

3 40 
70 
70 

30 00 
340 
3 40 
45 
50 

2 10 
4 20 
2 50 
3 20 
340 

80 
130 
70 
20 

380 
3 80 
3 20 
50 
35 

1100 
I 00 
30 
30 
80 
30 
35 
20 
50 

10 24 

27 
I 20 
145 
27 
27 
27 
35 
40 

1 20 
3 20 
2 70 
27 
27 
27 
27 
27 

180 
180 
40 
35 
40 

120 
160 
2 20 
3 25 
3 20 
2/0 
250 
35 
40 
90 
90 

2 20 
2 20 
27 
27 

270 
40 
35 
80 

340 
3 40 
40 
00 

4 40 
220 
270 
27 
27 
27 
27 
27 
40 
27 

1 20 
BO 
80 
64 
40 

140 
.64 
64 
90 
70 

210 
40 

3 55 
80 
80 

35 00 
355 
355 
55 
64 

2 50 
4 40 
270 
3 40 
3 55 
90 
90 
145 
80 
27 

4 00 
4 00 
3 60 
55 
40 

1260 
1 10 

35 
35 
90 
35 
40 
27 
5S 

1.9 

30 
I 30 
I 60 
30 
30 
30 
40 
45 

I 30 
3 40 
2 90 
30 
30 
30 
30 
30 

2 00 
2 00 
45 
40 
45 

I 30 
180 
2 50 
3 50 
3 40 
2 40 
2 80 
40 
45 

1 00 
1 00 
2 50 
2 50 
30 
30 

3 00 
45 
40 
90 

3.70 
370 
45 
45 

4 90 
250 
3 00 
30 
30 
30 
30 
30 
45 
30 

130 
90 
90 
70 
45 

150 
70 
70 

100 
80 

240 
45 

3 90 
90 
90 

39 00 
3 90 
3 90 
60 
70 

2 80 
4 90 
3 00 
3 70 
3 90 1 O 
1 00 
I 60 
90 
30 

4 40 
4 40 
3 95 
60 
45 

14 00 
1 20 
40 
40 

I 00 
40 
45 
30 
60 

TYPE 

2SC 12264 
2SC 1237 
2SC 1239 
2SC 1279 
2SC 1306 
2SC 1307 
25C 1310 
2SC 1312 
2SC 1313G 
2SC 1316 
25C 1317 
2SC 1318 
2SC 1325A 
25C 1327 
2SC 1)30 
2SC 1335 
2SC 1342 
25C 1344 
2SC 1358 
2SC 1359 
2SC 1360 
2SC 1362 
2SC 1364 
25C 1377 
2SC 1383 
2SC 1384 
2SC 1396 
2SC 1398 
2SC 1400 
2SC 1402 
2SC 1403 
2SC 1407 
25C 1419 
2SC 1444 
2SC 1445 
2SC 1447 
2SC 1448 
2S 14 
2SC 1451 
2SC 1454 
2SC 1475 
2SC 1478 
2SC 1509 
2SC 1567 
2SC 1567A 
2SC 1584 
2SC 1586 
2SC 1624 
2SC 1626 
2SC 1628 
2SC 1647 
2SC 1667 
2SC 1669 
2SC 1674 
2SC 1675 
2SC 1678 
2SC 1679 
2SC 1681 
2SC 1682 
2SC 1684 
2SC 1687 
2SC 1688 
2SC 1708 
2SC 1728 
2SC 1730 
2SC 1756 
2SC 1760 
25C 1816 
2SC 1856 
2SC 1885 
2SC 1908 
2SC 1909 
25C 1945 
25C 1957 
2SC 1969 
2SC 1973 
2SC 1975 
2SC 1978 
2SC 2028 
2SC 2029 
2SC 2074 
2SC 2076 
2SC 2091 
2SC 2092 
2SC 2098 
2SC 2166 
250 72 
250 77 
2SD 90 
25D 91 
25D 92 
2SD 93 
250 118 
250 130 
2SD 187 
25D 201 
2SD 202 
2SD 218 

25 -UP 

50 
180 
2 20 
50 

130 
I 90 
20 
20 
20 

4 20 
20 
35 

6 50 
20 
50 
50 
45 
45 

4 20 
30 
SO 
35 
35 

320 
30 
35 
45 
70 
35 

3 00 
320 
50 
60 

160 
2 50 
60 
70 
60 

100 
3.20 
80 
50 
50 
60 
60 

6.00 
6 SO 
60 
60 
60 
70 

3.00 
90 
30 
20 

1 10 
3 00 
30 
30 
30 
40 
35 
30 
70 
45 
50 
70 

1 50 
45 
45 
30 

1 80 
4 50 
60 

360 
70 

1 30 
S 40 
50 

I SO 
80 
50 
90 

1 80 
3 20 
1 40 
50 
35 

I 30 
I 30 
I 30 

2 90 
0 

I 10 
35 

2 30 
3 40 
250 

10 -24 

55 
2 00 
2 70 
55 

1 45 
2 10 

27 
27 
27 

4 40 
27 
40 

6 90 
27 
55 
55 
53 
53 

4 40 
35 
55 
40 
40 

3 40 
35 
40 
53 
80 
40 

3 20 
340 
55 
70 

1 80 
2 70 
70 
80 
70 

1 10 
3 40 
90 
55 
55 
70 
70 

6 30 
6 90 
70 
70 
70 
80 

3 20 
I 00 
35 
27 

I 25 
3 20 
35 
35 
35 
45 
40 
35 
80 
53 
55 
80 

1 75 
53 
53 
35 

2 00 
S 00 
70 

4 00 
80 

1 70 
6 00 
64 

1 80 
90 
64 

I 10 
2 00 
3 40 
1 60 
64 
40 

1 45 
I 45 
1 45 
1.80 
3 20 
1 25 
40 

2 40 
3 55 
2 70 
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60 
2 25 
2 90 
60 

160 
2 40 
30 
30 
30 

4 90 
30 
45 

760 
30 
60 
60 
59 
59 

4 90 
40 
60 
45 
45 

3 70 
40 
45 
59 
90 
45 

3 40 
3 70 
60 
80 

2 00 
290 
80 
90 
80 
120 
3 70 
100 
60 
60 
80 
80 

700 
760 
80 
80 
80 
90 

3 40 
1 10 
40 
30 

1 40 
3.40 
40 
40 
40 
.SO 
45 
40 
90 
59 
60 
90 
195 
59 
59 
40 

225 
560 
80 

440 
90 

190 
6 60 
70 

2 00 
100 
70 

120 
2 25 
370 
180 
70 
45 

160 
160 
160 

340 
1 40 
45 

2 65 
3 90 
3 00 

TYPE 

2SD 234 
2SD 235 
2SD 261 
2S0 287 
2SD 300 

2 
25p 313 

315 
2SD 325 
25D 330 
2SD 350 
250 380 
250 381 
2SD 424 
2SD 425 
2SD 426 
250 427 
2SD 525 
2SD 526 
2511 19BL 
3SK 22Y 
3SK 39 
3SK 40 
3SK 41 
3SK 45 
AN 
AN ?10 
AN 239 
AN 247 
AN 274 
AN 313 
AN 315 
BA 511A 
BA 521 
HA 1151 
HA 1156W 
HA 1306W 
HA 1339 
HA 1339A 
HA 13424 
HA 1366W 
HA 1366WR 
LA 4031P 
LA 4032P 
LA 4051P 
LA 4400 
LA 4400Y 
LA 4420 
LO 3001 
M5 15131 
STK 011 
STK 013 
STK 015 
STK 435 
STK 439 
TA 7045M 
TA 7055P 
TA 7061AP 
TA 70626 
TA 7203P 
TA 7204P 
TA 7205P 
TA 7222P 
TA 7310P 
TBA 8105H 
TC 50B0P 
TC 5081P 
TC 5082P 
UHIC 001 
UHIC 002 
UHIC 003 
UHIC 004 
UHIC 005 
uPC 20C 
uPC 563 
uPC 575C2 
uPC 576 
uPC 592H 
uPC 100114 
uPC 10080 
uPC 1020H 
uPC 1025 
uPC 1154 
uPC 1155 
uPC 1156 
uPD 861 
uPD 857 
uPD 858 
PLL DIA 
PLL 024 
PLL 03A 
C-3001 
2SC F8 
4004 
4005 
SG 613 
7BL05 
MPS U31 
SN 7400 

25 -UP 10 

60 
60 
35 

2 50 2 

4 50 S 

60 
60 
60 
60 

3 80 4 

S 20 5 

85 1 

3 80 4 

2 90 3 

3 10 3 

1 80 2 

90 1 

60 
50 

1 40 
90 
90 

I 30 
1 30 

1 50 
0 

4 20 4 

2 50 2 

1 50 I 

300 
I BO 
1 80 
I 90 
1 50 
1 60 
2 00 
2 50 
2 50 
2 50 
2 50 
2 50 
I 80 
1 80 
1 80 
1 90 
200 
2 00 
200 
2 00 
3 BO 
7.60 
4 20 
450 
790 
200 
2 00 
90 

1 10 

2 50 
200 

1 60 
3 40 

1 30 
1 90 
500 
300 
3 40 
4 20 
420 
420 
4 20 
4 20 
2 10 

1 90 
I 30 
1 90 
70 

1 90 
4 20 
1 90 
1 90 
200 
2 00 
1 90 
800 
8 00 
600 
300 
S 00 
7 60 
1 30 
2 20 
1 90 
2 00 
5 20 
90 

I SO 
15 

-24 

70 
70 
40 
70 2.90 
00 S 

70 
70 
70 
70 
00 4 

40 5 

00 1 

00 4 

20 3 

30 3 

00 2 

10 1 

70 
55 
60 
10 
10 
45 
45 
60 
70 
40 4 

70 300 
75 1 

3.20 
200 
2 00 
2 10 

I 75 

I 80 
2 20 
2 70 
270 
2 70 
2 70 

2 70 
2.00 
200 
200 
210 
220 
220 
2.20 
2 20 
400 
800 
4 40 
500 
800 
2 20 
2.20 
1 10 
I 25 
2 70 
220 
180 
3 55 
145 
2 10 
520 
3 20 
3 55 
4 40 
4 40 
4 40 
4 40 
440 
2 50 
210 
145 
210 
80 

2 10 
4 40 
2 10 

2 IO 

2 20 
2 20 
2 10 

8 40 
8 40 
6 30 
4 20 
5 20 
800 
1 45 
2 70 

2 10 

2 20 
S 40 
1 00 
1 70 

17 

1 

Bu 
80 
45 

60 
80 
80 
80 
80 
40 
95 
10 
40 
40 
60 
25 
20 
60 
60 
80 
20 
20 
60 
60 
BO 
90 
90 

95 
3 40 
2 25 
2 25 
2 40 
1 95 
1 00 
2 50 
300 
300 
300 
3 00 
300 
2 25 
2 25 
2 25 
2 40 
2 50 
2 50 
2 50 
2 50 
4 40 
8 80 
490 
5 60 
8 BO 
2 50 
2 50 
1 20 
1 40 
290 
2 50 
200 
3 90 

1 60 
2 40 
5 80 
3 40 
390 
490 
490 
4 90 
490 
4 90 
2 80 
2 40 
1 60 
2 40 
90 

2 40 
490 
2 40 
2 40 
2 50 
2 50 
2 40 
9 50 
9 50 
7 00 
4 60 
590 
8 80 
1 60 
290 
2 40 
2 50 
5 95 
1 10 

1 90 
19 

PRICES MAY CHANGE WITHOUT NOTICE COD ORDERS WELCOMED 

Minimum ordo, S5 00 Ohio rostdSnIA 164 v. ss1si tom Add SI 00 postage And handling 

Ousnhty discount prim Ask For Our Convies PrKA LIAI MAnufacturr Inqutrl4 WA1comS 

All parts guaranteed against factory defect 

TOLL FREE TELEPHONE 
NBOnwld BOO 543-1607 

O Mo 800 582-1630 

LOCAL 513.874 -0220 

874 -0223 

Houri, Mon Fn 10 -7 5.41 11 -6 

IMMEDIATE DELIVERY WITHIN 48 HOURS 

ON ALL TRANSISTORS IN STOCK 

FUJI -SVEA ENTERPRISE 
: UiuvOn 1,f rur, sr, 

l'F) fius 10.125 ( ini 11111.11. I 1 ln 
!vlv5 _'I-I: i' 
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534.95 

FREQUENCY COUNTER KIT 
Outstanding Performance 

CT-50 

The CT -50 is a versatile and precision frequency counter which will measure 
frequencies to 60 mHz and up to 600 mHz with the CT -600 option Large Scale 

Integration. CMOS circuitry and solid state display technology have enabled this counter to 
match performance found in units selling for over three times as much Low power 
consumption (typically 300 -400 ma) makes the CT -50 ideal for portable battery operation 
Features of the CT -50 include large 8 digit LED display. RF shielded all metal case, easy 
pushbutton operation, automatic decimal point, fully socketed IC chips and input protection 
to 50 volts to insure against accidental burnout or overload And the best feature of all is the 
easy assembly Clear, step by step instructions guide you to a finished and you can rely on 
Order your today! 
CT -50. 60 mHz counter kit 589.95 
CT -5OWT. 60 mHz counter wired and tested 159.95 
CT -600 600 mHz scaler option add 29.95 

CAR 
CLOCK 
The UN -KIT. only 
5 solder connections i 

Here s a super looking rugged and accurate auto 
Clock which is a snap to build and install Clock 
movement is completely assembled -you only solder 
3 wires and 2 switches takes about 15 minutes' 
Display is bright green with automatic brightness 
control photocell -assures you of a highly readable 
display day or night Comes In a satin finish an- 
odized aluminum case which can be attached 5 
different ways using 2 sided tape Choice of silver 
black or gold case (specify) 
DC-3 kit. 12 hour format 
DC -3 wired and tested 
110v AC adapter 

$22.95 
$29.95 
55.95 

Under dash 
car clock 
12 24 hour c lock in a beau 
tdul plastic case features 6 
jumbo RED LEDS high accular , easy 3 
wire hookup display blanks with ignition and super 
instructions Optional dimmer automatically adjusts 
display to ambient light level 
DC-11 clock with mtg bracket 527.95 
JM 1 dimmer adapter 2.50 

PRESCALER 
E,,ten,7 the range of your 
counter to 600 mHz Works 
with any counter Includes 2 
transistor pre -amp to give super sens. typically 20 
mu at 150 mHz Specify - 10 or ' 100 ratio 
PS-1B 600 mHz prescaler 559.95 
PS -1BK 600 mHz orescaler kit 49.95 

Incredible Price 
$995 

SPECIFICATIONS: 
Frequency range 6 ez o kSmhz 600 nHz with CT -600 
Resolution 10 H ix o t sec gale. 1 Hzh t sec gate 
Readout 8 digif. 0 4-high LED. direct readout m mHz 
Accuracy adjustable cod) 5 ppm 
Stability 20pprr ove- 10 tc 40 C. temperature 

compensaed 
Input BNC t megohm 20 pt direct 50 ohm with C1-60( 
Overload 5CVAGmaierrktrrl 111 modes 
Sensitivity less wan á5 my to 65 mHz. 55 -150 my to 600 

mHz 
Power 110 VAC (. Wa tsor tt VDC li 4m ma 
Size 6" x 4" x 2 ". high quaky aluminum case 2 lbs 
ICS 13 units all socketed 

CB -t Color TV calibrato- -stabilizer 
DP -1. DC probe general purpose probe 
HP -1. Hugh impedance probe non.loaar 

OP -AMP SPECIAL 
741 mini dip 12/52.00 
B1 -FET mini dip 741 type 10 /S2.00 

VIDEO TERMINAL 
A completely self -contained stand alone video ter- 
minal card Requires only an ASCII keyboard and TV 
set to become a complete terminal unit. Two units 
available. common features are. single 51/ supply. 
XTAL controlled sync and baud rates (to 9600). 
complete computer and keyboard control of cursor 
Parity error control and display Accepts and gener- 
ates serial ASCII plus parallel keyboard input. The 
3216 is 32 char by 16 lines. 2 pages with memory 
dump feature The 6416 is 64 char by 16 lines, with 
scrolling. upper and lower case (optional) and has 
RS -232 and 20ma loop interfaces on board Kits 
include sockets and complete documentation 
RE 3216. terminal card $149.95 
RE 6416, terminal card 
Lower Case option, 6416 only 
Power Supply Kit 
Video /RF Modulator. VD -1 

Assembled. tested units. add 

189.9S 
13.95 
14.95 
6.95 

60.00 

CALENDAR ALARM CLOCK 
The clock that s got it all 6- 5' LEDs 12 24 hour 
snooze 24 hour alarm 4 year calendar battery 
backup and lots more The super 7001 chip is used 
Size 5x4x2 inches 
Complete kit less case (not available) 
DC -9 

30 Watt 2 mtr PWR AMP 
Simple Class C power amp features 8 times power 
gain 1 Win for 8 out 2 m fort 5 out 4 W in for 30 out 
Mac output of 35W incredible value complete win 
all parts less case and T -R relay 
PA -1 30 W pwr amp kit $22.95 
TR -1 RF sensed T -R relay kit 6.95 

Ramsey's famous MINI -KITS 
FM WIRELESS MIKE KIT 
Transmits up to 300 
to any FM broadcast 
radio uses any type of 
mike Runs on 3 to 9V 
Type FM -2 has added sen- 
sitive mike preamp stage 
FM -t kit 52.95 FM -2 kit 54.95 

1 
i' 

COLOR ORGAN /MUSIC LIGHTS 

See music come alive 3 different 
lights flicker with music One light 
for lows one for the mid -range and 
one for the highs Each Channel 
mdmdualiy adjustable and drives 
up to 300W Great for parties band 
music note clubs and more 
Complete but ML -1 $7.95 

LED BLINKY KIT 
A great attention getter which alter. 
nately flashes 2 tumbo LEDs Use 
tir name badges buttons warning 
panel lights. anything' Runs on 3 Io 
15 volts 
Complete kit BL1 $2.95 

VIDEO MODULATOR KIT 
Converts any TV to video monitor 
Super stable. tunable over ch 4.6 
Runs on 5 -tSV. accepts std video 
signal Best unit on the market' 
Complete kit VD-1 $6.95 

TONE DECODER 
A complete 
tone decoder on 
a single PC board 
Features 400-5000 
Hz adjustable range via 
20 turn pot voltage regulation 567 
IC Useful for touch -tone decoding 
tone burst detection FSK etc Can 
also be used as a stable tone en. 
coder Runs on 5 to 12 volts 
Complete kit TO 1 $5.95 

14N9 

WHISPER LIGHT KIT 
An interesting kit small mike picks 
up sounds and converts them to 
light The louder the sound the 
brighter the light Completely self- 
contained includes mike runs on 
t 10VAC controls up to 300 watts 
Complete kit WL. I 66.95 

rarrmsaU gIactror1ics 
BOX 4072, ROCHESTER, N.Y. 14610 

SUPER SLEUTH 
A super sensitive am 
putier which will pick 
up a pin drop at 15 leer 
Great for monitoring baby s room or 
as general purpose amplifier Full 2. 

W rms output runs on 6 to 15 volts 
uses 8-45 ohm speaker 
Complete kit BN9 $5.95 

POWER SUPPLY KIT 
Complete triple regu- 
lated power supply pro- 
v des variable 6 to 18 
volts at 200 ma and . 5V at 1 

Amp Excellent load regulation 
good filtering and small size Less 
transformers requires 6 3V i.r t A 
and 24 VCT 
Complete kit. PS -3LT $6.95 

SIREN KIT 
Produces upward and downward 
wail characteristic of a police siren 
5 W peak audio output runs on 3-15 
volts. uses 3.45 ohm speaker 
Complete kit . SM -3 $2.95 

$14.95 
12.95 
15.95 

FM MINI MIKE KIT 
A super high performance FM 
wire ess mike kit' Transmits a stable 
signal up to 300 yards with excep- 
tional audio quality by means of its 
built it electret mike Kit Includes 
case mike on -oft sw tch antenna 
battery and super instructions This 
Is :he finest unit available 

FM -3 kit 512.95 
FM -3 wired an tested 16.95 

CLOCK KITS 

our Eest Seller 
your Best Deal 

Try your hand at building the finest looking 
clock on the market Its satin finish anodized 

aluminum case looks great anywhere while six 4 

LED digits:rovide a highly readable display This is a 

complete lot nc extras needed. and I' only takes 1.2 
hours to assemble Your Choice of case colors 
silver gold bronze black. blue (spei:dy) 
Clock kit. 12 24 hoar DC -5 $22.95 
Clock with 10 n in ID lime, 12 24 hour. 

DC -10 27.95 
Alarm clot: :. 12 hour only. DC -8 24.95 
12V OC car clock. DC -7 27.95 
For wired and tested clocks add 510 DO to kit once 

Hard to find PARTS 
LINEAR ICs 
301 S 35 
324 150 
380 t 25 
380-8 75 
555 45 
556 65 
566 t 15 
567 t 25 
1458 50 

'3900 50 
CMOS ICs 
4011 20 
4013 35 
4046 t 35 
4049 40 
4518 1 ?5 

5369 1 75 

TRANSISTORS 
2N3904 type 10 1 00 
2N3906 type. 10 1 00 
NPN 30W No 3 1 CO 

PNP 30W Pwr 3 1 SO 

2N3055 60 
UJT 2N2646 type 32 a0 
FET MPF10: type 3 210 
UHF 2N517S type 3 2 00 
MRF -238 RP 11 95 
SOCKETS 
8 pin 10 2 50 
14 pin 10 ? 00 
16 pin 10 200 
24 pin 4 2 CO 

28 pin 4 2 CO 
40 pin 3 2CO 

REGULATORS 
78MG St 25 
723 50 
309K 85 
7805 85 
78L05 25 
7905 1 25 
7812 85 
7912 1 25 
7815 85 
TTL ICs 
74500 35 
7447 65 
7475 50 
7490 50 
7419611 - 1 35 
SPECIAL ICs 
11C90 1350 
t01í6 t 25 
4511 200 
53t4 295 
5375AB 2 95 
7001 6 50 
4059 - N 9 00 
7208 t 7 95 
LEDs 
Jumbo rec 8 1 00 
Jumbo green 6 100 
Jumbo yet/Ow 6 1 00 
Mini red 8 t 00 
Micro red 8 1 00 
B&Polar 75 

FERRITE BEADS 
With info specs 15 1 00 
6 hole balun 5 1 00 

TERMS Satst action guaranteed or money 
PHONE ORDERS CALL refunded COC add Sr 50 Minimum order 

(716) 271-6487 56 30 Circlets ander 510 00. and 5 75 Add r w rr 5%-tor postage insurance. herding Over - ® seas. add 1E% NY residents. odd 7% tar 
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POLY PAKS GIANT INFLATION FIGHTIN' MONEY SAVIN ` CENTERS'! 
. THIS SALE IS OFFERED BY POLY PAKS EXCLUSIVELY 

a 
HOW TO ORDER 
wren se.erins .i. 

o 

. 
a r a cow*. Ir... the 

n .t 1. ,.y uu. t 01)10 
.orna r .In s1 I.e math 

40 CHANNEL 
4.t CB BOARD 

a 4- yf 9 99 ,xdf tr On1Y, 
I_ 

A:1 113il+à 2 for 

}!1 $10 

1k. nut. I. tom. boo ., Irn, Ilv 
,u .on' Ih, rd. hose Ile.aLrd 4 Wall Alu 

hip. 91 end 51,d Tr. i.Inr. end Ntnn ,1 N«a, 

MM sane. . PIS. May used Ion I n.t.r,,o.rrsn 
h rennin re.. 1-It e, II, ,i, ].I M., 1'nt p.rl. 

nN1u. ot sou ,alrrlu... 
CN.' N. 32CV55 

"BEEM O- LIGHT" 

)0.4, 
LASER 

DIODES 

$ 599 
2 lot S6 

LASI, SY .r ,y, 
Deeióned ,n Hetero lunrt,oi. 
(oat Irun Pl for l LAI 

ado operation Rated 
Wtt. W.velenpth 904 nm 
appro. T.p Foreard I 

ç I SIZE 25"Mae 
ur 

A 

nlor ( 

Cat. N.. 62C53SOa 

MOTOROLA STYLE 

"SANDY DISC" 

30 AMP 

RECTIFIERS 

H v SALI 2 TOR 
25 24 25 
B O SS 30 
100 l 4 
MO SA 3! 
400 si 

711 

Aala1 Loads am so 
ISM 1.15 1.20 

Only 'A" Thick 

Henry Sand Typos Hrmt CnatrucHM 
Spec* Ago Environmental Charsctaltee 

M. No .xUN17 151.11, n11a.l 

eo 
62 

01 

"ONE PENNY MORE 
GETS YOU TWO " / 

MINI LECTROS > 

Axial Leads. Plastic 

J 

\ 

MTO. YOLTS SALI 2 FOR 
25 IS .24 .13 
25 2S .17 .15 
23 SO .24 .23 
SO IS .17 .14 
SO 2S .19 .20 
50 100 .21 .22 
100 IS .23 .24 
100 2S .2S .24 
100 SO .35 34 
100 100 .H .40 
ISO 15 .23 .24 
200 IS .24 .2S 
220 2S .32 .33 
230 16 .23 .30 
250 25 .32 .33 
250 SO .43 .44 
700 IS .31 .32 
300 25 .33 .34 
500 IS .33 .34 
S00 24 .34 .37 
500 SO .33 .40 
¡000 13 .35 .54 

Orda, by Cat. N.. S2C1S71S ad Yahoo 

. t.:DS: 
moon CN01CI 61e, fl as ItSALE 1215,SI b O* Ss CQt N. 

1a Iras 
,9.1 moo 
552 rlc5o ASCII h. 515 

iiifIuN50 ,Yr6o RID 

.l 

:._ : Rif gr:::.:"" 
2750 UaS50 RID rlu 

25 -OTL FAIRCHILD IC's, gates and flip flops, Dip. 100%1037091 1 29 5010, 1.30 
1.24 VOLT 50 MIL. TRANSFORMER. 115V input, open frame. 1.1,3/1 "1,X311 ...1.29 210,1.70 
S -SPST PUSHSUT TON MOMENT ARIES, rl. angle, pc ms, on -o7í 1.56351 1 29 10ía 1.30 
25- TTL's, with 7400's, u lest, dips12415A1 1 29 SO for 1.30 
30-RADIO AND TV KNOBS, asst styles, sires( ,217) 
60- TUBULAR CAPACITORS, asst. oohs and ,hole2191 
55-LOW NOISE RESISTORS, ' /A, L2 W, HIFI, 010/02201 
SO -POWER RESISTORS, 3,5,7 w. axial, pop sitesl2201 
325 SURPRISE, all kinds of pans in a pakl294) 
12 -PANEL SWITCHES, rotary. slide, toggle elc1s2951 

1 39 
1 31 
1 29 
1 23 
1 29 
129 

6010,1.30 
120 for/1.30 
1101011.30 
10010,1.30 

210.1.30 
24 fa 1.30 

60 COILS ANO CHOKES.... parasitic, il, etcl.2971 1 29 1201m 1.30 
60-TERMINAL STRIPS, up ío4 solder Iug,i3341 1 29 12010, 1.30 
60 PRECISION RESISTORS. ',,W, 1'4, ax /1103631 1 29 1201m 1.30 
SO-MICA CAPACITORS, assi valianl03731 1 29 151..1.30 
10-SETS RCA PLUGS AND JACKS, phonate/021 129 2010,1.30 
60 DISC CAPACITORS. asst salon long kad510137) 1 29 12010, 1.30 
20- TRANSISTOR ELECTIO'S, east up and a,1.1531 129 4010,1.30 
75 -HALF WATT FRS, resislon. color coded, as1114541 1 23 ISO for 1.30 
35- SILVER MICAS, red barks, axial, uslIe45Sl 1 23 7010, 1.30 
4 -PUSH BUTTON. SPAT. PANEL, N.C. 125V, or 151/52/191 1 29 810,1.30 
100 -GERMANIUM DIODES, axial leads, u Iest10642) 129 2001o, 1.30 
100STABISTOIS, Regulator, sensing and cotnpuler. Axial, es. Yleld31401 1 29 20010,1.30 
100PIINTED CIRCUR 'I WATT RESISTORS. ass11l106(1 1 29 20010.1.30 
12- TRANSISTOR SOCKETS. ass) npn and pop Iypes1.6S11 1 29 24111.30 
SO-3 AMP SILICON RECTIFIERS, axial. assi VIo0651 1 29 10010,1.30 
SO- POLYSTYRENE CAPS, plastic coaled, prec.i10521 1 29 100 f11.30 
30 -4" CABLE TIES , non -slip while plastic 1.52171 129 60 10,1.30 
30 -pr HEAT SHRINK, asst sites. 50% shrinlagel 52410 129 6010,1.30 
2 -5.IV. S., 10W, STUD ZENE11, 130.4 caselS2871 1 29 410,1.30 
10 -1CA PHONO JACKS, chois mount tenon baselS1191 1 29 20 for 1.30 
15- THESMISTORS, ass! types, styles a raluest.20481 1 29 30 f11.30 
4- S -DIGET 7- SEGMENT READOUTS, in Ilan pak castle5616) 1 29 8111.30 
4 ".' BLOCK TRIM POTS, 3123361 129 Sf.. 1.30 
1 "FOTOfET" N CHANNEL, Cryslalonics. 1-Sealed If feel TraosislonI,1169) 1 29 2 for 1.30 
1-VOLTAGE REGULATOR, 20202 use, 12V 600MÁ1.19001 1 29 2lor 1.30 
2.3 DIGITS ON A DIP, LED, red. 131- 311.16871 1 29 I fa 1.30 
3MM5262 2K DYNAMIC RAM. specify typal. 3459/ 1 23 6 fa 1.30 
10.2N711 HIGH SPEED SWITCHING TRANSISTORS, 1018, npn133741 1 29 201.. 1.30 
2.15W HI POWER TRANSISTORS, 220V, npn, 10661.27971 1 29 410,1.30 
IS-N12 bulbs for 110var projects, hobby, elc. less rnisI0,l .14331 1 29 3010,1.30 
1- MM3312 DIGITAL CLOCK CHIP, 100'1.115251 1 29 210,1.30 
2- MM5725 4 FUNCTION CALCULATOR CHIP. 100%1.20761 1 29 4 for 1.30 
1- MMS202 ERASABLE PROM, 10061.34591 1 2! 210,1.30 
3 -10 AMP 25V BRIDGE RECT, comb slyle1 24471 129 6111.30 
I -ALLEN BRADLEY POT. 10K. 2.14 walls. lope -l. 204" shaltl x17481 1 23 2111.30 
6- LINEAR SWITCHING TRANSISTORS. 2N2905, pop,10513375) 1 29 12 for 1.30 
50 -2 AMP CYLINDRICAL RECT. up to 1K. or Ies11.40061 1 23 100111.30 
6- OPEN -FACE READOUTS, LED, red, some sags missing mostly duaIs1139521 1 29 12 for 1.30 
10- 2N2222 la equip.(, TO.111 metal caul 01992/ 1 29 201a 1.30 
10 -DATA ENTRY SWITCHES, SPST, 1 amp. norm open 12SV1S3211 1 21 201..1.30 
5- TRANSISTOR RADIO EARPHONES, 8 ohms imperil 29461 1 29 16 f11.30 
15- FLUORESCENT OVERFLOW READOUT TUBES, w/leadsl3281) 1 29 30 f101.30 
2- ALUMINUM HEAT SINKS, fa TO.2201.53311 1 29 41..1.30 

*Buy any item on this page and choose 2nd 
for only one penny! 

6.OPTO- COUPLER. 15004 i,olstion, hobby material, u tnll26ZSA1 ... 
6 -2N915 UHF 70 -15 TRANSISI OIS1.14231 
75 -MOLEX SOCKETS, Type M19311.4, makes 14 Io 40 pin sockeld016091. 
6- CALCULATOR AC ADAPTOR JACK, standard threads 3 tenninak1231b. 
SO -T USE SOCKETS, 4,5,6.7 pin tubes. m01,35391 
1 -10 AMP POWER TAS QUADS AC, 200 PRV, 10220, 2 /trigged1590) 
10- SULLETT RECTIFIERS. 1.5 amp, 200V, axially /4/ 
6- READOUTS, MAN -3, common rash, LED, Ilse claw, 1101033381 
5 -L E DS, asst sites and shapes. red. green,yellow, aenlberl 3591 
PHOTO FLASH ELECTRO. CAP, 600 MF 'I 36041.3197/ 
2- CIRCUIT SR/AKERS, glass sealed, axial, rated n 1 ampb39051 
MICRO MINI TOGGLE, SPST, 2 pos, on -off, 125V n 3 Nlpsls39361 
S -SLIDE VOLUME CONTROLS, assi of popular values, la HIED e23111 
10-033021 TRANSISTORS, low power, silicon. hie -611, 10-92154271 
60- TERMINAI STRIPS, form Mo lugs up. Solder type(s35A3341 
60- CERAMIC t APS. incl. NPO's, neg. coat N7S0's asst values)3S5901 
10 -TV /FM SPLICERS. lee 300 ohm shielded twin lead. Bakelite.l55471 
10.15V ZENEtS, 400mw, asiat glass uselo54041 
10 -G.E. POWER TASTRANSISTORS, 040N1,N2, some NS. TO. 220156291 
2 "." BLOCK TRIM POTS, 20051.25351 
1 -12VDC SMIL REED RELAY, spsl, N.O. 2200 ohms, 7/5" x S/16" s 5/16 "155151 
50 -TEMP. COEFFICIENT VOLTAGE REF. DIODES, assi rol1, *50%(54471 
12- SKINNY TRIM POTS, PRECISION, asst. styles, values SO% yield133191 
60- pc- PRECUT, PRETINNED WIRE, various lengths and colonl19711 
60 -MINI RESISTORS. for PC app(, red, 1/11W, rolor coded fro 2235) 
20 -NYLON GEARS, hiquality, essi sires l34441 
10 -51 POTS, audio laper, plastic snap -in mounling171241 
10-18.2 MEG DUAL POTS, audio taper, snap -in mounting( 512.0 
S0 -1 AMP MFRS, wide asst of values, unlesled)o19641 
12SCR'S a TRIACS, 10 AMP. asst values, unlested1,201117) 
3- QUADRACS, 10 AMP. 100.'. prime, SO- 100.200V, TO. 2201504111 
20 -MINI RECTIFIERS, IK AMPS. 25V. epoxy. asiai1.53741 
10- 2N3704 TRANSISTORS. silicon. TO -92 use. hie- 300100%1.56251 

SO -If TRANSFORMERS, asst sires(. 35591 
10 -TV CHEATER CORD IACKSI55191 
10- 2N3705 TRANSISTORS. silicon. TO -92 rase, hle150100 %1036261 
4 -1.55 SILVER OXIDE WATCH SAT TERNS, specify; R15,1815063i. 
3 -LCD WATCH READOUTS, 3'I" dIRils. 7 seg. dim 1'6 s 1 "1050661. 
100 RED BLOCK DISC CAPS. ass! values, SO% malarial I16910 
10- INSTRUMENT KNOBS, essi styles and colors,'." shall( 451211 
4 -MIKE HOLDERS, for Cg's and other mobile Oast. S634/ 
50- 144000 RECTIFIERS. asst to 500V. u Iest1.2594) 
20- UPRIGHT EL ECTROS. assl'd values a upacllance.1.3226A) 

1 -UHF TUNIS. solid slue, standard type1.29271 
6 -ITS A SNAP. 9 VDC BAT -clip, red n black lead128521 
8.1400 VOLT "RED BALI" RECTIFIERS, axial 1 AM 125901 
10. 1444141 SWITCHING DIODES. 4 oser. axial l 30001 
6.10 AMP QUADRACS, w /trigger diode up 600V t 36201 
4. 141(íO SWITCHES. push. asst Iypesl 3011/ 
410- SQUARE DISC STYLI CHOKES. cram coded( 032031 
10- TRANSISTORS 2092 214400 series, to lest) 32/11.... . 

6- TRANSISTORS TRANSFORMERS. audio. inter, etc mini'. 3295 
IS- PRINTED COT TRIMMER POTS. asst values. e10.53441. 
7- N305S HO11111 NPN TRANSISTORS, TO-3(U37711 ...., . 

ame cat. 
FII71 

no. 
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29 
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29 
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23 
29 
29 
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29 

.29 
23 
29 
29 
29 
29 
29 
29 
29 
19 
29 
19 
29 
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29 
29 
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29 
29 
29 
29 
29 
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29 
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*SALE 
FREE! FREE! 

Buy '20" Worth 
)Choose Any Two 

'121 Items Free 

UMW, 
Cot. w. 92C551 15C 

Mona 

LED 
Cet No 62CÚ 511,6 

WATCH GUTS 
i+, . ie. und- N u rc 
., Ir, A note, digital .hui 
tan I.,,.e.,rA' The "unpin. 

eols err here men. and 
Indie. . o n. 
IOU HS MINI 'TES 
SI:I MIIT11 sad 

So.'s ,rrv ,,, .t . W, 4"r 

Si 49 

2 for 51.30 

$2.99 
2 fer S3 

GIANT 
"INCHER" 

READOUT 
To b. r ., un nl An mon 
COMMON CATHODE. direct 

ol.r.nwnt fn Luron,e. 717 
Lett dermal St ,, n mils per 

Camen) 
Red 

.,. N.. 12153327 

te 
le 

lama 
45 
115 
S5 

25 AMP BRIDGE 
RECTIFIERS 

SALI 2 PON 
1.25 1.24 
I.5 1.5 
2.27 2.25 
2.13 2.5 
3.50 3.51 
4.25 4.25 
4.55 4.5 
O.M. N. 2271 .4155. 

item 

12 i,. 1.30 
111.. 1.30 

15011.30 
1210,1.30 

10010, 1.30 
210,1.30 

20111.30 
12111.30 
1610,1.30 
2111.30 
4111.30 
210,1.30 

10for 1.30 
201o, 1.30 

120 for 1.30 
120 fa 1.30 
201e 1.30 
201e 1.30 
20 low 1.30 
4 to 1.30 
2111.30 

10010, 1.30 
24111.30 

120 f11.30 
1201or 1.30 

40 for 1.30 
2010,1.30 
2010,1.30 

10010,1.30 
2410,1.30 
610,1.30 

40 for 1.30 
2010,1.30 

1001101.30 
2010,1.30 
20for 1.30 
afa 1.30 
610,1.30 

2001101.30 
2010.1.30 
slot 1.30 

100111.30 
401or 1.30 
2111.30 

1210.1.30 
161101.30 
4010.1.30 
12 (11.30 
10le 1.16 
GO for 1.30 
60111.30 
12 for 1.30 
3010. 3.30 
14111.30 

spectra 
"SKINNY- TRIMS" 

POTENTIOMETERS 
3 x" square' Single ndMulu turn .)yle.. Uptight 
and flat Screwdriver dlut 202 tolerance 
u S 9211 ,una, cermet ron.truLunn Pt' lads 

ORDER NY CAT. NO. AND VALLAI 

SINGLE SINGLE 
TURN UPRIGHT 25 TUNK UPNIGHT TURN FLAT 

TYPO 41 Tor. GA Tys4.S3 
GI. N.. Cel. N. Cal. M. 

a2CV2114S 32CÚ1661 a2CU2S5 
10 
15 
200 
500 
IR 
21 
s0 

101 20 10. 10 S1 
2011 SO 20K 20 1011 
SON 100 501 SO 20k 
100N 200 1001 100 231 
200N 500 2005 200 505 
50011 I1 25051 500 10011 
1 M.s 21 5001 IN 2001I 

IN I .5 25 30011 
2.511 B Mon 

2 FOR S1.29/ FOR $1.30 

1N4000 Epoxy Rectifiers 
Cat Ye 
2377 
2315 
2176 
2350 
2151 
2352 
2101 

Tree 
104002 
104003 
154001 
1104004 
1104005 
10400 
1109001 

Yel1. So, Ir SALE' 
SO 10 t, S 7S 201,N s 7a 

¡00 10 14/. NS 20 1., 54 
200 10I 3S 201., S6 
400 i0 Nu 1 IS 101o, 1.20 
600 10 le, 1 SS 20 I., I.SO 
500 101s, 1 43 201a, 1.S0 

1000 10 l., 1 55 20 t., ISO 

; PO_LY pPAKS® ; 
tUl1 . MAy 

YNNF IELD. MA \ I r SO.L t' t I N! YH 
0 1910 

O Terms: Add Postage Rated: Net 311 : 
Phone: '617' 245 3N2n 

Retail: 16 IN Del Carmine St 

:MINIMUM ORDER: S! Wakefield. MA 
3 

www.americanradiohistory.com

www.americanradiohistory.com


 AMAZING EARADIO 

55.95 

Crystal 14.04 Mhz 
Oscillator 

s 1.98 

vo x 
O '1e 

99c 
LED 'y, eo+.vw 
MAR -.y /¡,ji w. muffins NIT/ ` . nL? 

a ,.r el 794 

'i Nil FOR 

) I q R F HIE 
1%1 t! IR. 

Electronic Warning Flasher Kit 
This battery operated device continuously . 

emits hoists of intense light Great safety 
boat for bicycle riders, skiers, hikers, 

boaters s ic campers Curves complete w/ all 
AC 

board 
parts. duality 

instructions 
Uses high output r 

second 
dash tube which 

Uses ig easy 1 

xenon 
stand mube 

are 
2 times per second when batteries 

e Ire 
on alkaline 

c 'C',nbatteri for 1u 
hours 2 a supply its batteries You 
need d. supply hot the batteries and. A 023201 56.95 
desired, a battery holder & case 

Strobl LipM Kit 
6Kw 

l 1 TM01 II 
COILI 2 for ft 

SLA -1 

.iftHI 

re.'200 '°- .- ,rso.. 

PIIOTOftA/N CAP/ 
350 rol 330V 130 

720 rot 350V 150 

1600 of 360V S2.25 

JUMBO RED LEQ,' 

- 
10 for $1 J/ 

STROBE TUBE R1- 
B'- r 
As, ,': .. C23280 

s 3.00 

. ' si.EU 

RFPItC TO11 

. n STROBE TUBES 

62.49 
V r,'mien order $5.00 

CMANEY Please include $1 for postage 
Visa, MC and COD accepted. electronics Phone orders are welcome. 

P BOX 27038 DENVER CO 80227 

IlliY3S.Q®Fmf:ía 
Ph 1303178jÿ15ß 

SSIInt.ec$ritia 

BREATHE REFRESHING 
"VITAMINS OF THE AIR" 

with an amazing 
NEGATIVE ION 
GENERATOR 

ROOM -PORTABLE -CAR 
UNITS, TESTERS AND 

ACCESSORIES 
(Dealers Wanted) 

Send $100 for 
fascinating 
details In 

GOLDEN 
ENTERPRISES, INC. 

P.O. Box 1282 -RE 

Glendale, Arizona 85311 

FREE KIT Catalog 
AUTORANGE DIGITAL CAP -METER 
KIT. Still the best for only $74,95 

Phone 415 - 447 -3433 
Write or Phone for FREE CATALOG. 
Average 1 minute Saturday call is 21c. 

DAGE SCIENTIFIC INSTRUMENTS 
BOX 1054R LIVERMORE CA 94550 

contains 
TEST & 
EXPERI- 
MENTERS 

EQUIP. 

BIG SCREEN OSCILLOSCOPE 
Converted from Aky Size TV Set... 

ants, hcnn,cunr. Hobbyists Buedresters 
Minor, innpmuye crunae comer) TV so to 

super unitive testing deuce No elecuonx e. 

Wives needed Follow clew cut plans Fully 

illustrated use in workshop. laC, school. etc 
Any sue screen Any Pre TV ut 

Complete Set of Plans ....... f4. 
f rNCL 50 FOR POST a HANDLING, 

MILLCO IND., DEPT OP-03. BOX 91. K0S5E, TX 76653 

It's all true' No matter where you lire 
receive ogles sports. way IeI sido, 
sports Irom a round the or14' oï.hour 
Croo 

ae emin ma sial iórces a' ndesgr 
,n n, send $793 

SPACECOAST RESEARCH 
Opt e. P o Bo. 442 Altamonte Spdrtge FL 72701 

f. VeVicAcese% 
Electricity from the sun 
GIANT 31/2 inch cell, delivers 1 amp $8.50 
Giant cell w /special motor & propellor $10.25 

SOLID STATE power supply 12 VDC 15 amp $40.00 
SOLID STATE power supply 5 VDC 35 amp $50.00 
Above supplies unused in original cartons. Operate from 
115 volts AC 60 cycle. Made for computer work. Solid 
state, filtered, regulated, over voltage protected. 

ULTRASONIC room alarm, intrusion detection 
with full data for hookup $40.00 

SEE IN THE DARK 
IR viewer complete 
ready to operate. 
Guaranteed by the 
manufacturer. 
Portable, runs on 
lantern battery. New, 
see in total darkness. 
No shipments to 
Calif. Comes 
complete with built in 
IR source and 
adjustable focus lens. 

SPL -21 $199.00 

All items FOB Lynn, Mass. Send for free 72 page 
catalog jam packed with goodies. 
Micro Processor Power Supplies 

Brand New 60% Discount. Send for List. 

Meshna Inc., PO Box 62, E. Lynn, Mass. 01904 

CIRCLE 52 ON FREE INFORMATION CARD 

TAPE 
DISCOUNTS 

Minimum order 10 rapes 

BASF 123 
CASSETTES 

C 60 Performance 
C-90 Performance 
C-120 Performance 
C-90 Studio 
C90 PRO II or Ill 

8-TRACK 
45 8T Performance 
64 8T Performance 
9081 Performance 

1.39 
1.99 
3.39 
2.99 
3.39 

1.89 
2.19 
2.39 

MEMOREX 
C.60 
C-90 3 pk. 
C 120 

CASSETTES 

8 -TRACK 
60 MIN 81k 
90 8tk 2pk. 

2.19 
3 for 5.49 

4.50 

2.99 
2 for 4.99 

maxell 
Write for Super Discount Prices. 

Send for Free Catalog. 

Lifetime Product Guarentee' Order Now' 
Orders shipped within 1.3 days. Please add $2.00 
for shpg 8 hdlg per 10 tapes N Y residents 
add sales tax NO COD's FREE CATALOG 

CONSUMERS CO 
P 0 Bo. 550 Dept RE 8 

Mt Verna, NV COSSI Phone (914)664-2909 

CIRCLE 71 ON FREE INFORMATION CARD 

7 o U U : I,N 
RQ LP. &RZT 

P.O. BOX 619 - DEPT. R -6) LYNNFIELD,MASS. 01940 
Phone orders (6171 532-23231- Use your Charge Card - visa-MC AE TERMS: Add Postage; No. C.O.O.'s - $10.00 Minimum Order 

POWER SUPPLY KIT 
7T I 

c INPUT 
i t ! 115 VOLTS l i 1 i 16 H2. 

{ M - 

We supply ail electrical and electronic 
Parts. you supply labor L mechanical 
parts. tools. t case. 
Battery Charger 12VDC, 20A. 20 Lbs . 

7C70005. . . . . (20A) . . . . $19.50 
Battery Charger t 2V DC. 15A. 15 Lbs. 
9Coo59. . ....(15A).... . $14.50 
Nt-Cad Battery Charger K ;t, Super 
Buy! Up to 35VOC, 500Ma. 
Sn. WI. 5 Lbs.. . .7C70243. . . $6.00 7Reeled. 0 P.S. Kit. SV. IA. Reeled. $6.00 
7c 0267 
5 TO 24VDC Reg9ed a adiustable. 
5 amps. Sh. Wt. 15 Lbs. 
6M160301 . . . . . . . $14.88 

MAI010A 

; CLOCK MODULE 
_.v KIT. 84" char. hgt 

I Swrtches,x l or mer roc. 120, 9M10187. . $9.88 

$ 298.88 Pr. 

PRES -4 n 
STUDIO save SYSTEM 

KIT 7$0/ 1 o! 
Freq. Resp. 28 HZ TO 25 KHZ., power 

(mm) (10/100) x -over Seca. (1000 HZ). 
w pier (lo ale., r yplet cod, mas. wt 
40 oz., loam edge F.S. HZ, p rad. 
"tor ice + eageU ra t5" area 
1" roide coil, ma9- t. 9 pa., ferro fluid 
damped. F.S. 550 HZ), tweeter, (3'n ". 
Super horn Ptezo 3 KHZ TO 25 HZ), grill 
(foam) dimensions: 42" hg, X 15" X 
15!'c" Op. Sh. Wt. 75 Lbs. each. 

9310105. . . 5298.85 /pr. 
6 pairs for 11,588.85.9310105.$1,558.88 

F...r- .- COMPUTER 
SURPLUS e -= 

TTV . . .MD33. . . RO .$248.88 
TTY . . M035. . . ASR .$448 88 
TTY . . MD35. KSR . $388.88 
DEC . . . PDPBM . . $1488.88 IBM .725 1 /0-W /Keyboard .6498.88 
Singer MD70 Work Station I/O yours 
or only $298.88 

Singer Pertes 7 -Track Key To Tape 
4311 Cons.. . .$228.08 
Singer Line Printer Ìy1052: .3350.00 Nora IBM Desk Top Trm.. 5748.89 
Nora /IBM Desk Top Terminal 

(ASCII) $588.88 
Vratron System 21 . . . . . $495.00 

IBM SFr E - 'HALL) PRINTER 

SEND FOR COMPLET LIST OF RAW 
SPEAKERS IN OUR FANTASTIC 

"FREE" CATALOG. 

- " BRAND NAME 7 - 4 -WAY 
SPEAKER t SYSTEM 

_,1- u $99.88 PR. 
Super - Cabinet, a" woofer /mid- range, 
passive radiator, 2-4Ví super horn. PÌeao 
tweeters, terminals, grill cloth, wires, 
acoustic dampening material, hardware. 
8. instructions etc. Freq. rasp. If 30 HZ 
T7O 25,000 HZ. 60 arts max. power. h. 

Use 
Lbt. (]peas). 

dse sen great speaker system soi Dig 
hand 

music 
speakers, monitor speakers, all 

System music tpDelay! 
Tor hese 

with 'DISCO" 
Systems. Don't Delay! Tabs! will fact. go 

sound.... 
Nicks, Chips. Cab. it structually 

sound.... Voir finish i save 
9110123 $99.5 /or. 5 

20 pairs for $1.695.85 

ULTRASONIC MOTION 
DETE TOR 

_112 
,10.. - 

7-7 i 
QS 
QS 

This alarm sensor fills the protected area 
with an energy screen that cannot al be 

whenever 
ver or heard. 

through 
your alarm 

fr burg on eilingh all. 
lector field. Mounts ea ceiling. odll, 
auto, shelf etc. Optional .stay mode, 
auto reset. Operates on 

sold 
fá VDC. A 

close -out that originally sold for $179.00 
Sn. WI. 3 Lbs. Pty Ltd. $49 Order No. 8030336 .95 

CIRCLE 51 ON FREE INFORMATION CARD 

www.americanradiohistory.com

www.americanradiohistory.com


 

MOS Static RAM's 
Part No. Price 
2101 52.45 

M1 22 PIN 

2102LFPC S1.49 S1.14 
1K 35ONS flow Power, 

2102.1 PC $ 0.94 
1K 45ONS 

2114 S7.50" 56.99 
4K i1K au 300115 

2114 $6.50 
4K 11 K . 41450115 

MOS Dynamic RAM's 
Part No. Price 

4K 4027 $2.95 
41( (4K a 1) 300NS 16 PIN 

16K 416.3 $9.95 
16K(16Kx1) 200NS 6PIN 

16K 416 -5 $7.95 
16Ki16Kx11 300NS 16PIN 

UART's 
Part No. Price 

AY5 -1013A $4 $4.50 
AY3 -1015 $86 $5.50 

1K CMOS RAM 
Part No. Price 
5101 $4.95 

450NS (Low Power i 

5101 $3.95 
BOONS 

110 

Features. 
BRAND NEW! 

1979 
IC MASTER 

2500 pages 
Complete integrated circuit 
data selector. Master guide 
to the latest I C including 
microprocessors and 
consumer circuits. A 
Free Quarterly Updates $39.95 

Texas Instruments 
Low Profile Sockets 
Finest Quality Socket available in the 
world. Nobody can match Texas Inst- 
ruments quality -a unique combina- 
tion of I.C. technology and multi - 

metal expertise. 

Over one million pieces in stock. 

Contacts Price Contacts Price 
8 PIN .08 22 PIN .22 

14 PIN .12 24 PIN .24 
16 PIN .14 28 PIN .28 
18 PIN .18 40 PIN .40 
20 PIN .20 

o 

LED209 
LED211 
LED212 

L.E.D. LAMPS 
T -1 3mm Red .09 
T -1 3mm Green .14 
T -1 3mm Yellow .13 

LED220 T -1 -3/4 5mm Red .11 

LED222 T -1 -3/4 5mm Green .15 

LED224 T-1-3/4 5mm Yellow .14 

1-1 

DISPLAYS 
FND357 375 Common Cathode S $1 09 

FND500 S00" Common Cathode S. 51 09 
FND507 500" Common Anode S1Q 51 09 

FND567 500' Common Anode S3.4 S1 29 

DL747 630 Common Anode S2`íá" S2 49 

DL704 300" Common Cathode S Sr 29 

DL707 300" Common Anode Si 51 29 

ISOLATORS 
112 Opto Isolator 1500V 

'.T6 Dual Opto Isolator 1500v 5t 

$0 49 
SI 29 

GENERAL INSTRUMENT 
1 Amp Rectifiers (Epoxy) 1.5 Amp Single Phase 
Part No. Price silicon Bodge Reckhers 

Part No. Price 
WO6M 600V .34 
WO8M 800V 39 

1N4001 50V 029 
1N4002 100V .039 
1N4002 200V 045 
1N4004 400V 049 
íN4005 600V 055 
t N4006 800V .065 
1 N4007 1000V 07 

r- 

NL 

D 
CMOS I.C.'S 

CD4000BE ,40231' :7a052Bi . .,.516BE 6- 
CD4001BE % .:D021it .f _[i4053Bt 

_ 

..051813E 7 - 

CD.00210 17 CD40250E I7 CD4066BE C13S208E W. 

004007BE 17 CD40268E Sr 39 CD4068BE 21 C0.522BE 99 

CDOOBBE 75 CD027BE 39 C04070BE 29 CD4526BE 't' 
CD4009BE 39 CD028BE 57 CD0718E 21 CD577BE s1C'T 

CD010BE 39 CD0298E 74 CD40728E 21 C04531BE 7< 

CD401113E 17 CD030BE 35 CD40738E 21 CD5328E sr 11 

CD4012BE 17 CD403313E 31.5 CD40758E 21 CDS39BE 9r 
CD40138E 32 CD4034BE 3225 CD40778E 25 CD4555BE e` 

CD401BE 73 CD4035BE 6 C040780E 21 C0.5568E b' 
c00158E 69 C0.040BE 74 CD40B2BE 7t CD581BE 32ï` 
CD4016BE 35 C004rBE 74 CD104BE 3225 CD582BE 7 
0040,7BE 62 0040420E 59 CD45011BE s225 0160PC 6 
C0018BE 69 CD403BE 57 0D451O13E 88 .016,PC 9. 
CD4019BE 39 .;010.48E 55 CD4511BE 99 4017PC B" 
CD020BE 69 CDO9BE 33 CD5,2BE 59 40.75PC TT 

CD4021BE 69 CD4o508E 33 CD45,13E 3195 40192PC 3,`. 
CD0220E 69 CD405,BE 5 CD.SISBE $, 95 .093PC S' '' 

LINEAR I.C.'S 
LM324N .49 Quad Op Amp 
LM339N .49 Quad Comparator 
LM555N -8 .29 Timer 
LM556N -14 .59 Dual Timer 
LM723CN .34 Voltage Regulator 
LM723CH .39 Voltage Regulator 
LM741CH .37 Op Amp 
LM741CN -8 .24 Op Amp 
LM1458N-8 39 Dual Op Amp 

MICROCOMPUTER BOARDS 

SYM -1 MICROCOMPUTER BOARD 
Hardware compatibility wrlh KIM -1 

Standardntertaces include audio cassette woe 

con0ol both 8 bytes Second (KIMI and 185 

second ISYM Ii cassette formals TTY and RS, 
system expansion bus TV. KB expansion board 
interlace lour I O butters and an oscilloscope WU 
line display 

Single +5V power rnouire'rr' 

SYM -1 $329.00 

NEC MICROCOMPUTER TK -80A 
The TS ilOA . 

based on the ^ 
bol? 1K RAM and 1K e ,er Çdi Iy i. r,l-ai le PROM 
ex feaiet O as B and 0K .8 reasselteely rlacetrd 
II also features 3w or 1200 baud cassette interlace the 
Kansas C11y type and three 8-Bí1 Programmable 1 O 

Pons 124 lines, Keypad with 25 real keys (not agionfied 
toatr,r ev n...t. and H h,o hr,in, 

TK-80A $299.00 

EPROM'S 
Special of the Month 
1702A -6 $ S4.45 

256 x 8 1.5 uS 

2708 
IK x 8 450 NS 

S9.95 

MICROPROCESSOR 
CHIPS 
CPU's 

Part No. Price 

8080A 5.50 
6800 7.95 

INTERFACE 
SUPPORT CIRCUITS 

Part No Price Part No 

8212 1.98 
8214 3.95 
8216 1.98 
8224 2.75 
8226 1.98 
8228 3.98 4.75 
8238 3.98 4?75- 
8251 5.50 
8253 14.95 

8255 
8257 
8259 

6810 
6820 
6821 
6850 
6852 

Price 

4.95 
10.95 
14.95 

3.95 
3.95 
3.95 
4.95 
4.95 

r>O I, PU 

Z80A.CPU 

Z80 Pi0 
.'ROA PIO 

Zilog 

..i, 5' bl. 
Ste 20 

$1090 
S13 10 

oUA 1, I 

L80-DMA 

Z80 510,0 
Z80ASIO 0 

Z80S10. 1 

Z80A-SIOrI 

Z80-SIO/2 

sto 90 
$13 10 

S32 20 

$45 00 

$45 00 
S50 00 

$45 00 
$50 00 

Z80A-S10/2 550 00 

p-Active 
1iE1ectronic 

Sa1PS Corp. 

P.O. BOX 1035 FRAMINGHAM, MASSACHUSETTS 01701 
Over the -counter sales, 
12 Mercer Rd.. Natick, Mass 01760 
Behind Zayres on Rte. 9 
Telephone Orders 6 Engaines 16171879.0077 

IN CANADA 

5651 FERRIER ST 
MONTREAL. QUEBEC 
H4P 2K5 
Tel (514i73 56425 

4800 DUFFERIN ST. 
DOWNSVIEW. ONTARIO 
M3H 5S9 
Te1:1416)661 1115 

MINIMUM ORDER 510.00 ADD $2.00 TO 
COVER POSTAGE 6 HANDLING 

Foreign customers please remit payment on an 
international bank draft or international postal 
money order in American dollars. 

BAXTER CENTRE 
1050 BAXTER ROAD 
OTTAWA, ONTARIO 
K2C 3P2 
Tel (613)820 -9471 

VANCOUVER 
OPENING 
SUMMER 1979 

CIRCLE 23 ON FREE INFORMATION CARD 
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I 
1 

1 
5 I 

1 

1 5 for .25 
I 
10 for .40 

I 

1110-51 60 -1000 . i 
1 one one at$14 

value value 100 per value 

CMOS BOARD $2.95 I 
r YEa INe 

1 mit decode mane., 
4511 Olt latch¡ 7 .4. decoder 

I driver ver Ln dteplat I 
I .. 4060 e ctlletor 7.214 stade binar, 

i 
. -.. 4011 030311.00 

1 - - 211 . dl 
eistara, capacitor.. 1 

.'LEO display 

CARBON FILM 1/4W- 57 'esistors 
1130 '4130 36930 OM Oils 699 am ON ala 
2.7 
3.0 
1.3 
3.6 
3.9 

11 
12 
13 
15 
16 

47 
61 
56 
62 
61 

200 
220 
240 
270 
300 

120 
910 

1000 
1100 
1200 

3600 
3900 
4300 
4700 
5100 

136 
162 le 
2W 
222 

622 
6111 
752 
Be 
910 

2700 
3000 
3300 
3600 
3122 

4.3 
4.7 
6.1 
5.6 
6.2 

II 
20 
22 
24 
27 

75 
92 
91 

100 
110 

330 
360 
190 
410 

470 

1300 
1500 
1600 
1970 
2007 

5600 
6200 
6900 
7500 

x2.10 

242 
27R 
Sat 
33R 
362 

1000 
1100 
3200 
1100 
1500 

4300 
4736 
5136 
5600 
6202 

6.11 
7.5 
9.2 
9.1 

10 

30 
33 
16 

39 
41 

120 
130 
150 
160 
190 

510 
560 
620 
620 
750 

22' 
24 
Tn 
100 
in 

7100 
22 
Ill 
us 

A2 

392 
430 
47R 
510 
562 

1636 
1930 
2002 
22dí 
2414 

61100 
7500 
BAIR 
9102 
1.04 

HIGH QUALITY LOW 0 EM PRICE 

RCA tono 8Ar600Yn 
-$9.50 $89/QÌ 

1 
TRIAC ea.99c te 

p BISTABLE BELA OPTO ISOLATOR 
k FCDII20 PIN DIP 

pawr0.1fe 

11.1D1(1 2930 SILI 09141 A (IL GAIL 

'300 371 4312 1(9 MA (il CURRENT 

sxl, 69 °ea ten S6 

GI SICRAL DIODES I 
Nigh quality, wdr490 
commuter grade signal I 
d 13615. Leads 371000E 1 
IOr pEB mount 1210.... 

40 for S2 

1 

(VOICE ACTUATED SWITCH 95`04 1 ` °,fib 

¡ , j 40gea. $3:11 ! 
_ 

( TRANSISTOR BONANZA1 1110/11 i pe°1:li 
Ht i 

u 01 se 

SU 54 /t 
25'N1Y 

^-"- 

1.41 Lú 
le $2.25 .°;.'(l 

ON AMP OPAMP 

C.`V 
SUPER 

o: ' 

SAVER r iffT 
4.50 5/ 20 

0141'41 1(', 

2504. 1024 bt sn1 t register TO- 5.90 

1 
001025 005 1 input r3 gate OIP 19 

(4011 00 I luwt 6110 gate .19 
1[4015 rtL gud I.nh 10í01.I 1.4 

1 )Slsl Owl p.,irA r( dal,« Is) .30 
P 1 4 , 0 1 3 1024 bit static shift rel. t 1.50 . 

1 
M4411 goad 2 Piet 24 rn gate 
24%19 9 input 2420 gate 

I0 74-92 PLASTIC 1u2s1s70n F114 a I DIODE AIRAY I 5U11 0661014193n2ACluaR. TMSL 

I 1Y 

"1 1" AIL FIRST .30135, an013 1I92 F4 A c.l 
wRt* 23x1. 1Nt I2's wvE C0 AdD FWD I 
:EMS (70-5 WARE). 423 10 PII A0( FULL _I ro t1261Y 13A05.SP3ctF7 1I1 4 19I- SO r[R i 3 Mr 

SI21 6 for loo SUM 

THERMISTOR 

254a. 1032 I 
i; DIP TRIMMER 

74922 divide by 12 TTI counter .30 - 

S5a0 11402361 24 WS receiver 1.00 
07!011 god NOS Int.74. IC .50 I 2424 lo/pw dual SO flip 71011 .26 

.10 

.10 

.25 

5270 pin carelm .17400 
11110 111701 4 bit s6«í rsq. 

60321 dual 11 flip .lop SIG. 

41144 30'0 

1 
742 puai 

audio 
42-411 

(73610 5Y .4414 at .26wí oiek 3.0 

1 
491-1 (12(6010) (12(6010) IV out .u620 -161 .40 
1.2.100 e.«lalw 27 To-95 .50 
mum 92-44 (Improved fill .35 

1 130UÁ11 Rd ro/ 0p-ew 1.30 
114715 n /pwd 100V/us ó00a+ e11240 

.name 121 Ov(OU) er 5399 2.4 

32 TURN '2.4.1'61 
5K or 206K awls 

Ia. DALE I 
5.50 ió: 541 

%(WATT RESISTORS 
Mu. - 391, I.13. 3.93, A.IA , IIA 
43 3. 613, 2443 - 5 rlrcelt tel. 1 

80 RIA $4 1 

1301303 
"m4;°14"171° 

7.1171« OIP 2.00 VOTTER 1 
161`13°' .6776 pogrr.ele 04 1.4 
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One Call. 
Your Mallory distributor's 
got them all. 

Take the search and wait out of your 
electronic parts finding. 

Go straight to your Mallory distributor, 
by phone or in person. 

Get to know the convenience and econ- 
omy of simplified single- source buying. To 

Mallory fastening devices 

deliver exactly what you want in parts, 
quality, and quantity. Immediately from 
stock on hand, or in most cases within 24 
hours from the factory. 

Your Mallory distributor goes all out for 
his Number 1 VIP ... you. Get in touch with 
him soon. Mallory Distributor Products 
Company, a division of P. R. Mallory & Co. 
Inc., Box 1284, Indianapolis, Indiana 46206. 
(317) 856 -3731. 

PTC semiconductors 

Aluminum and tantalum 
electrolytic capacitors 

MALLORY 
Capacitors Controls Fastening Devices Resistors Security Products Semiconductors Solderless Terminals Sw tches 
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New, K40 Magnamount: 
Grips like; .grapple, 

actually improv s transmission. 

We double guarantee it: 
Exclusive 
Octopole Construction. 

That's eight magnets set in eight 
different directions to give you a 
magnetic seal so complete and 
powerful, your antenna would stay 
up there if you could squeeze 

between two semis passing each other at 180 
miles an hour. That's magnetic octopower. 

* GUARANTEE I 

Placed on the roof of a vehicle; properly tuned, the K40 
Magnamount is guaranteed to transmit a further distance 
than a standard K40 without the Magnamount or you will 
receive a prompt and full refund from your K40 dealer 
who installed and tuned the Magnamount K40 for you. 

* GUARANTEE II 

Materials and workmanship are guaranteed for a full 12 
months. Any part that fails to perform satisfactorily will 
be replaced absolutely free. 

Exclusive K40 Flux Harmonics 
for Greater Transmission. 
The magnetic radiation pattern was designed to 
match the K40 antenna radiation for greater dis- 
tance than the standard K40. See our guarantee. 

The facts: Physics and Physical. 
1. Magnamount is a bigger, stronger magnet -in 

fact it's 8 bigger, stronger, magnets. 
2. It doesn't just hold the K40 antenna, it helps 

it transmit further. 
3. Remember the law of reciprocity. The an- 

tenna that transmits better, receives better. 
4. It provides a flatter, lower SWR because the 

Magnamount is capacitance grounded. 
5. It puts your 5/8 wave K40 antenna securely in 
place in the most advantageous place to work 
against a ground plane -high and free from 
obstruction. That's square in the middle, right 
up on top. $15.95 buys it. 

K40 Magnamount. 
(SUGGESTED RETAIL) 

American Antenna 1945 South Street Elgin, Illinois 60120 

This professional CB equipment available only through Registered K40 Dealers! 
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