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TEK

2218A/2215A/2235
DUAL TRACE OSCILLOSCOPES

THE ANSWER

BY ANY MEASURE

Now! Tek quali

ty and expert advice

are just a free phone call away!

The industry
standard in CRT
performance.
Crisp, easy-to-
read, bright CRT;
14kV accelerating
potential, provides
high writing rate
and small spot
size. Full size 8x10
cm display for
measurement
accuracy.

Display controls
are flexible and

easy to use. Sep-

arate intensity
controls reduce
blooming in alter-

nate sweep mode,

Focus tracking
minimizes control
adjustment and
BEAM FIND elimi-
nates confusion.

Vertical sys-

tem provides
measurement
assurance. Flat
transient response
and high accuracy
ensures true
reproduction of
your signals. Fast
risetime and high
bandwidth is well
suited for a variety
of measurement.

Perform delayed
sweep measure-
ments accurately
and easily. Both
sweeps can be
displayed alter-
nately making dif-
ferential measure-
ments easy and
accurate (1%).

An interlocking
SEC/DIV control
simplifies set-up.

Stable hands-off
triggering. P-P
AUTO detects sig-
nal peaks, then
sets the trigger
level for you. Dis-
play asynchronous
signals using
VERT MODE trig-
gering. Indepen-
dent TV field and
line selection.

Front panel laid
out by function
for ease of use.
Color coding aids
the user in opera-
tion. Functions
and modes are
placed logically.
All nomenclature
is clearly labeled,
and protected
behind a scratch-
less Lexan surface,
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1-800-426-2200

Our direct order line gets
you the industry’s leading
price/performance portables...
and fast answers from experts!
The 60 MHz single time base delay

have the bandwidth for digital

and analog circuits. The sensitivity
for low signal measurements. The
sweep speeds for fast logic fami-
lies. And delayed sweep for fast,

manual, two 10X probes, 15-day
return policy and worldwide ser-

2213A, the 60 MHz dualtime base  accurate timing measurements. vice backup.

2215A and the 100 MHz dual time All scopes are UL Listed and €SA

base 2235 offer unprecedented approved. Order toll free:

reliability and affordability, plus the i i = X

indusiry's st 3yearwamanty’ oo e ono i 1-800-426-2200,

on labor and parts, CRT included.  National Marketing Center. Tech- Ask for Rick.
The cost: just $1275 for the nical personnel, expert in scope In Oregon, call collect:

2213A, $1525 for the 2215A, applications, will answer your (503) 627-9000.

$1750 for the 2235.1 Even at questions and expedite delivery. Or write Tektronix, Inc.

these low prices, there's no Direct orders include comprehen- ~ P.O.Box 1700

scrimping on performance. You sive 3-year warranty*, operator's Beaverton, OR 97075

Tektroni¢

COMMITTED TO EXCELLENCE

Copyright © 1385, Tektronix, Inc. All rights reserved. #TTA-439-3. {Price F.O.B. Beaverton, OR. *3-year warranty includes CRT.



| realize that what you are about to
read may seem incredible. | can un-
derstand. But occasionally there are in-
deed bargains and opportunities that
only come once in a lifetime. I’'m con-
vinced that this is one of them.

By Joseph Sugarman, President

The computers we are offering are not out-
dated rebuilt models from a company that no
longer exists but brand new computers from
an existing substantial company that provides
service and support.

Theunit'smonitorisa 12" green phosphor,
80 characters x 25 lines bit-mapped graphics
display with 640 x 300 points. If you know
anything about computers this one piece of
hardwareisworth $500itself. Thedisplayisso
beautiful when it displays eithertext or graphics
thatit will probably far surpass anything you've
seen to date.

Therearetwo 5V4"' 400Kb disk drives, afull
93 key ASCII keyboard including 17 function
keys and numeric pad, a 128K memory, stan-
dard printer and communications ports (two
parallel and one serial), a realtime clock with
battery back-up, anditisaZ80A-based system
inadual 8-bit formatthatactually operatesfaster
than the IBM PC. The unit also reads Kaypro
and DEC Rainbow and all CP/M floppy disk
formats.

ADVANCED SOFTWARE

The unit also comes with advanced com-
munications software which provides
automatic dial-up accessto outside computer
services or directconnectiontoa nearby host.

The operating system that comes with the
unitis the powerful CP/M Plus—an improved
release of CP/M which lets you use more
available softwarethan eventheBM. You have
access to hundreds of popular software
packages including word processing, spread-
sheet, data base management, accounts
receivable, billing, general ledger, client ac-
counting, engineering, statistics, project
management and dozens of other programs.

The entire system, complete with monitor,
two disk drives, 128K memory, operating
system and keyboard sellsfor only $499. That's
right, only $499.

We realize that the thought of buying a
professional-quality computer for only $499

may raise serious questions. Why so cheap?
What about service, warranty and repair? Let
me address these concerns.

The manufacturer makes and sells high-
resolution computer terminals to other com-
puter makers for their expensive high-quality
systems. Theirterminals were so popular and
were sowell acceptedthatthey thoughtthey'd
getintotherotten, dog-eat-dogconsumer per-
sonalcomputer business which, as youmight
haveheard, has claimed dozens of casualties.
But this manufacturer decided not to become
one of those casualties and sold us all his
inventory.

MAY HURT OTHERS

Theonlythingthe manufacturerwon'tletus
do is mention his name in this advertisement
nor mention the name of the unit as it may hurt
many of the other retailers who have sold this
unit for thousands of dollars.

The limited warranty is a full 90 days and if
anything goes wrong with the unit after that
time, warranty repairs are as easy as sending
yourcomputertothe closest participating ser-
vice organization or exchanging the unit’s cir-
cuit boards with an overnight delivery service.
The manufactureris a substantial company and
committed to servicing this product. In fact, if
serviceisaconcern, why not gettwo unitsand
use the second for a backup?

There is also one big plus. With each unit,
we'll give you a 2-week trial period. If, during
thattime, you are not completely satisfied with
the operation, performance, value or eventhe
looks ofthe unit, you may returnitinits original
carton, for a full $499 refund.

So that's our offer—a brand-new, pro-
fessional-grade computer system with the
hardware and optional accessories that you'd
expect from other systems costing more than
$2,500—all for only $499. There are nostrings
attached, nothing else that you must buy or pro-
mise to buy in the future. It's just that simple.

SOFTWARE AVAILABLE

JS&A also sells a complete line of software
andcansupply you with thefamous word pro-
cessing Wordstar program complete with Mail
Merge which letsyou merge your listof names
and addresses onto standard form lettersand
which converts your unit into a professional
word processor when you add a letter-quality
printer—all for only $299 which is far below the
$500 manufacturer'slist price for this program.

COMPUTER
BARCGAIN

You won’t believe what you can
now get for $499. How about
a $2,500 computer system?

The $499 professional-quality personal
computer has two disk drives, 128K
memory and a high-resolution green
monitor. The photo also shows

the optional software.

Ifyou also orderthe Wordstar word process-
ing program, we'llalsothrowin, free ofcharge,
“'DRGraph'' from Digital Research atnoextra
charge. This handy software program is a
powerful graphics package that lets you con-
vert your data into line, bar, and pie charts as
well as step and scatter plots. And it’s so sim-
ple to do with our computer.

EXTRA BONUS

And as an extra software bonus we'll even
add, free of charge, the Multiplan spreadsheet
program which, in my judgment, is one of the
easiest to use and most powerful of all the
spreadsheets. Infact, Infoworld Magazine once
gaveitthe Software Product ofthe Year Award.

Simply by purchasing the Wordstar program
at the low price of $299, I'll throw in, free of
charge, the DR Graph and Multiplan software
which alltogether give you the capability touse
yourcomputer as afull-blown word processor
and a spreadsheet analyzer along with its
graphics and strong communications
capabilities. Butthere's more. Order the Word-
star program and I'll also include absolutely
free, CBASIC—a program thathelps you easily
create your own programs.

There is a good chance that the 500 com-
puters we have will sell out quickly. So JS&A
reserves the right to return any order and the
righttofillthe orders forthe computerand soft-
ware first.

Butplease actnow. Because ofthelowcost
of this offer, | cannot accept credit cards or
C.0.D’s. Simply send your check or money
order for either the computer hardware or the
hardware and software using the order
numbers shown in parentheses (IL residents
add 7% sales tax) plus $25 for postage and
handling. Send your order to; JS&A Special
Computer Offer at the address below.
Special Offer Computer (6048D0O) . . .$499

Wordstar and Bonuses (6049D0) . . . . . 299
Mote: A list of other popular software will be sent with each
unit. Add $25 for postage and handling.

o) PRODUCTS
o THAT

© WMTHINKe
Dept.RA, One JS&A Plaza
Northbrook, lllinois 60062

(312) 564-7000
©JS&A Group, Inc., 1985
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COUPON

Save up to $220 on scanners
with these valuable coupons.

See our full page ad in SCAN;" to find the
scanner of your choice. Then send in the
money saving coupon with your order and
payment Hurry, offer expires August 31, 1985.

COUPON COUPON

SAVE $45.00
Bearcat® 260-H

8-Band, 16 Channel, Mobile scanner
Regular Price $274.00
NOW Only $229.00 plus $7.00 shipping.

This coupon must be included with your prepaid order. Credit cards and quantity
discounts are excluded from this offer. Offer valid only on prepaid orders mailed
directly to Communications Electronics Inc., P.O. Box 1045 - Dept. SCAN, Ann

bor, Michigan 48106-1045 U.S.A. Coupon expires August 31, 1985, Coupon
may not be used in conjunction with any other offer from Communications
Electronics Inc. Limit one coupon per scanner.

COUPON COUPON

SAVE $35.00
JIL SX-200-H

Multi-Band, 18 Channel, No crystal scanner
Regular Price $189.00
Now only $154.00 pius $7.00 shipping.

This coupon must be included with your prepaid order. Credit cards and quantity
discounts are excluded from this offer. Offer valid only on prepaid orders mailed
directly to Communications Electronics Inc., P.O. Box 1045 - Dept. SCAN, Ann
Arbor, Michigan 48106-1045 U.S.A. Coupon expires .ﬂu;iust 31, 1985. Coupon
may not be used in conjunction with any other offer from Communications
Electronics Inc. Limit one coupon per scanner.

COUPON COUPON

SAVE $25.00

Regular Price $449.00 (JmE-:
NOW Only $424.00 plus $7.00 shipping. :

This coupon must be included with your prepaid order. Credit cards and quantity
discounts are excluded from this offer. Offer valid only on prepaid orders mailed
directly to Communications Electronics Inc., P.O, Box 1045 - Dept. SCAN, Ann
Arbor, Michigan 48106-1045 U.S.A. Coupon expires Au%ust 31, 1985, Coupon
may not be used in conjunction with any other offer from Communications
Electronics Inc. Limit one coupon per scanner.

COUPON

SAVE $15.00
Regency® Z30-H

6-Band, 30 Channel, No crystal scanner
Regular Price $169.00

Now only $154.00 pius $7.00 shipping.

This coupon must be included vfilhgou r&repaid order. Credit cards and quantity
discounts are excluded from this offer. Offer valid only an prepaid orders mailed
directly to Communications Electronics Inc., P.O. Box 1045 - Dept. SCAN, Ann
Arbor, Michigan 48106-1045 U.S.A. Coupon expires August 31, 1985. Coupon
may not be used in conjunction with any other offer from Communications
Electronics Inc. Limit one coupon per scanner.

COUPON COUPON

COUPON

COUPON

COUPON

COUPON

COUPON

™

A COMMUNICATIONS
ELECTRONICS INC.

Consumer Products Division

P.O. Box 1045 O Ann Arbor, Michigan48106-1045 U.S.A.
Call800-USA-SCAN oroutside U.S.A.313-973-8888

COUPON COUPON COUPON

SAVE $40.00
Regency® Z60-H

8-Band, 60 Channel, No crystal scanner
Regular Price $249.00
Now only $209.00 iuss7.00 shipping.

This coupon must be included with your prepaid order. Credit cards and quantity
discounts are excluded from this offer. Offer valid only on prepaid orders mailed
directly to Communications Electronics Inc., P.O. Box 1045 - Dept. SCAN, Ann
Arbor, Michigan 48106-1045 U.S5.A. Coupon expires August 31, 1985. Coupon
may not be used in conjunction with any other offer from Communications
Electronics Inc. Limit one coupon per scanner.

COUPON COUPON

SAVE $30.00
Regency® HX-650P-H

with 4 AAA batteries, carrying case and 6 crystal certificates

Regular Price $124.00
Now on Iy $94.00 plus $10.00 shipping.

This coupon must be included with your prepaid order. Credit cards and quantity
discounts are excluded from this offer. Offer valid only on prepaid orders mailed
directly to Communications Electronics Inc., P.O. Box 1045 - Dept. SCAN, Ann
Arbor, Michigan 48106-1045 U.S.A. Coupon expires August 31, 1985. Coupon
may not be used in conjunction with any other offer from Communications
Electronics Inc. Limit one coupon per scanner.

COUPON COUPON

SAVE $20.00
Regency® Z45-H

7-Band, 45 Channel, AC/DC scanner
Regular Price $199.00
Now Only $179.00 pius $7.00 shipping.

This coupon must be included with your prepaid order. Credit cards and quantity
discounts are excluded from this offer. Offer valid only on prepaid orders mailed
directly to Communications Electronics Inc., P.O. Box 1045 - Dept. SCAN, Ann
Arbor, Michigan 48106-1045 U.S.A. Coupon expires August 31, 1985. Coupon
may not be used in conjunction with any other offer from Communications
Electronics Inc. Limit one coupon per scanner.

COUPON COUPON

SAVE $10.00
Regency® Z10-H

6-Band, 10 Channel, No crystal scanner
Regular Price $149.00
Now only $1 39.00 pius s7.00 shipping.

This coupon must be included wim#our repaid order. Credit cards and quantity
discounts are excluded from this offer. Offer valid only on prepaid orders mailed
directly to Communications Electronics Inc., P.O, Box 1045 - Dept. SCAN, Ann
Arbor, Michigan 48106-1045 U.S.A. Coupon expires August 31, 1985. Coupon
may not be used in conjunction with any other offer from Communications
Electronics Inc. Limit one coupon per scanner.

COUPON COUPON
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67
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SEE-IN-THE-DARK VIEWER
With this infrared viewer, you’ll never be in
the dark again! Robert Grossblatt

BUFFER/CONVERTER FOR YOUR PRINTER

This is no standard 64K printer buffer. It'’s a
serial-to-parallel and a parallel-to-serial
converter, too. It can even be used to program
EPROM’s. Bill Green

PC COMPATIBLE COMPUTER

You can put together a computer that’s
compatible with the IBM PC without paying
IBM’s price. And since the motherboard can
be bought already assembled, anyone can do
it! Elliott S. Kanter

PC SERVICE
Now you can use PC foil patterns right from
the magazine page!

RADIO

84 ANTIQUE RADIOS
Looking beyond the
cabinet. Richard D. Fitch

TECHNOLOGY

57

SATELLITE TV

Signal scrambling and the TVRO industry.
Bob Cooper, Jr.

ALL ABOUT ELECTRIC SHOCK

The medical effects of electric shock on your
body.

Ray Fish, Ph.D., M.D.

VIDEO

12 VIDEO NEWS
A review of the fast-

changing video scene.
David Lachenbruch

HOOKING UP YOUR VCR
It's not difficult, but the
more equipment and
services you have, the
more complex it gets.
Carl Laron

SERVICE CLINIC
Troubleshooting sync
problems. Jack Darr

SERVICE QUESTIONS
R-E’s Service Editor answers
yaur questions.

53

90

91

COMPUTERS

80 ROBOTICS Following COMPUTER DIGEST
Building a robotics lab for your experiments. page 80 Djgitizing tablets, and
Mark J. Robillard more!
CIRCUITS AND 63 COMB FILTERS FOR YOUR TV EQUIPMENT
COMPONENTS All about comb filters and how they’re used to| ~ REPORTS

72

86

88

derive RGB signal from NTSC composite video
to improve system performance.

Neil W. Heckt

DESIGNING WITH DIGITAL IC'S

An introduction to the flip-flop.

Joseph J. Carr

DRAWING BOARD

Using dynamic RAM’s successfully.

Robert Grossblatt

STATE OF SOLID STATE

A new P-channel conductivity-modulated FET.
Robert F. Scott

38 Global Specialties
Oscilloscope Multiplexer

44 Hayes Smartmodem 2400
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COVER

Did you ever wish that you could see in
the dark? You can’t, of course, because
your eyes are sensitive only to visible light.
But with the see-in-the-dark viewer that
we'll show you how to build, you'll be able to change that.

The viewer uses a special image-converter tube that is sensitive to
infrared light and translates infrared wavelengths to visible wave-
lengths. In that way, it can be used to widen the visible portion of the
electromagnetic spectrum. In other words, you'll be able to see
objects illuminated with infrared light. The story begins on page 49.

NEXT MONTH

THE SEPTEMBER ISSUE IS

ON SALE AUGUST 6

AUTOMOTIVE ELECTRONICS

Both under the hood and in the passenger compart-
ment, your next car will contain a lot of electronic
wizardry.

BUILD AN IC TESTER/ANALYZER

This handy device will let you test IC’s and digital
circuits for proper operation. It makes a great teach-
er, too.

HOW TO DESIGN PC BOARDS

Making a PC board can sometimes be difficult. But it's
not as hard as doing the board design! We' II heip
make it easier.

BUILD A 64K PRINTER BUFFER
We continue with construction details for the buffer
and the EPROM programmer add-on.

The computer-controlled weather station we prom-
ised in this space last month will run in a future issue
of Radio-Electronics.

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

Since some of the equ?men: and circuitry described in RADIO-ELECTRONICS may relate to or be covered by U.S. patents,
RADIO-ELECTRONICS disclaims any liabllity for the infringement of such patents by the making, using, or selling of any such
equipment or circuitry, and suggests that anyone interested in such projects consult a patent attorney.
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Contidence is knowing your system
has an ace in the hole.

We bet the Fluke 8840A is the right
5Yz-digit multimeter for you.

It's easy to program and operate, and it's
easy to integrate into your system. The 8840A
is versatile; if your system changes, your _
DMM doesn't have to.

You get the funct:ons :
you need. With .

— ——

vnc vAc m ifl

the best accuracy and fastest
reading rates in its class.

You also get the security of Fluke's
support to help bring your system on line
quickly. Plus reliability and long-interval,
in-place calibration for reduced down time.

All starting at $695. IEEE-488 interface
and true rms ac options are available for
just $150 each.

Add it up, and you've got a great deal on a
5%-digit rack-mountable DMM. Why gamble
on anything less?

For more information, contact your local
Fluke representative or call toll-free
1-800-426-0361.

FROM THE WORLD LEADER
IN DIGITAL MULTIMETERS.

Fluke 8840A

ging Volts. Ohms. and Amps
50 ppm basic dc accuracy (1 year)
0.16% basic ac accuracy (1 year)
2%, 20, and 100 readings./second

mA

-05 IEEE-488 intertace oplion $150
-9 true rms ac option $150
YBA34 single rack kit : $35
YB835 dual rack kit : $75
[ S e v S

FLUKE

IN THE U.S. AND NON-EUROPEAN COUNTRIES: Jofin Fluke Mig. Co. Inc. PO Box CS050, M/S 250G, Everetl. WA 98206, Sales: (206) 356- la:l Diher, (206) 347-6100
EUROPEAN HEADQUARTERS: Fiuke (Hotland) BY, PO. Box ?25‘] 5600 CG _Eindhoven, The Netherlands, (040) 458045, TLX 51846
(@ Copyright 1985 John Fluke Mig. Ca, Inc  All rights reserved  Ad Mo 2804-8840

CIRCLE 253 ON FREE INFORMATION CARD



RADIO-ELECTRONICS

(=]

WHAT’S NEwWS

New D-cell charges itself

A new D-size battery offered by
MJR Co. of Phoenix, AZ, carries its
own built-in solar panel and will
charge in bright sunlight at half the
rate recommended for charging
conventionally from a wall plug.
Since each cell charges individu-
ally, the cells will charge whether
they are connected in parallel orin
series.

The new cell is claimed to have
an exceptionally long service
life—up to 1,000 full cycles. (Aver-
age use is said to be about 500
cycles in five years.) Voltage rating
is 1.2 at 1.2 ampere hours, and the
cell can be stored for years—re-
gardless of charge state—with no
appreciable loss of service life. Itis
priced at $20.

THE MJR Ni-Cad SN2000 SOLAR RECHARGEABLE D-CELL, which in bright sunlight will charge

at half the rate recommended for charging it from a wall plug.

Author of Rider Manuals
dies at age 85

John F. Rider, radio pioneer, in-
ventor, author, and publisher, died
Feb. 6, 1985, at age 85.

John Rider began as an author in
the 1920s, writing feature articles
and columns on radio, for several
New York papers. He was associ-
ate editor of Radio Engineering

and managing editor of Radio Lis-
tener Guide and Call Book. In 1932
he joined Hugo Gernsback’s
Radio-Craft as Service Editor, and
was with that magazine for some
years.

He then started the firm of John
F. Rider Publisher, and began put-
ting out the famous Rider Man-
uals—anthologies of broadcast-

receiver schematics that became
the bibles of the service technician
for many years. He also wrote and
published numerous books on ra-
dio-service subjects and instru-
ments.

He developed a vacuum-tube
voltmeter, the Rider VoltOhmyst,
and invented an intermittent in-
dicator, the Chanalyst. In World
War I1, John Rider served as Direc-
tor of the Signal Corps Publication
Agency, responsible for publish-
ing the myriad instruction and ser-
vice manuals covering all Signal
Corps equipment. Retiring as a
Lieutenant Colonel, after the war,
he resumed operations at John F.
Rider Publisher until his retire-
ment, at which time he sold his
company to Hayden Book Co.

Rider was an ardent stamp col-
lector, specializing in 19th century
stamps and covers, and wrote on
philatelic subjects. He was inter-
nationally known as an expert in
identifying counterfeit stamps.

RCA and Sharp to join
in VLSI manufacture

RCA Corporation and the Sharp
Corp. have agreed to establish a
joint venture to design, develop,
and manufacture complementary
metal oxide silicon (CMOS) very
large scale integrated (VLSI) cir-
cuits in the United States.

The new concern will be called
RCA/Sharp Microelectronics Inc.
It will establish a CMOS integrated
circuit design center to develop
advanced memories, micro-
processor gate arrays, standard
cells, etc., for sale in the United
States, Europe, and the Far East.
The next step will be to build a
facility in the United States for fab-
ricating six-inch CMOS VLS| waf-
ers. Construction is expected to
start late in 1985. R-E



Heathkit of e
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Triple-Trace
Oscilloscope/Time-

high tech
catalog

More than just a catalog, a trustworthy
guide to what’s new in computers
and electronics.

Voltage Display

Computerized
Weather Station

Discover
the pride.

With Heathkit,

you'll discover the

pride of accomplish-

ment that comes with

creating handbuilt quality

that is uniquely yours.

And you'll develop skills and
abilities in many technologies as
you follow the step-by-step direc-
tions through the building process.

You work confidently, always backed
by our simple promise, “We won't
let you fail®

If you don't have the latest Heathkit
Catalog, you're missing some-
thing great, so mail the coupon now,
while you're thinking about it.

Microprocessor
Trainer & Course

Most
Accurate
Clock

HERO" 1
Robot

©

It's the beginning of something great
for the whole family.

Heathkit
Heath
Company

A subsidiary of Zenith Electronics Corporation
CIRCLE 68 ON FREE INFORMATION CARD
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Ever since radio grew into electronics, the
illustrated Heathkit catalog has been a
guide to new and exciting kit products for
people like you to build. To enjoy and learn
from, while saving money in the process.

What sets the Heathkit catalog apart is
its range of high quality products and
accurate information on every product
offered. And that's a lot of products —
over 450 separate items, including:
Computer hardware and software e
Robots = Precision test instruments

» Computerized weather instru-
ments e Solar hot water systems

= Automotive and home energy
products ¢ Security devices ®

Color TVs and video accesso-

ries » Quality stereo components

* Amateur radio gear ¢ Educa-

tional courses that lead from

the basics of electronics all

the way to high tech.

Ham Radio
Transceiver

Real Time
Spectrum Analyzer

IBM-PC Compatible
Computers

' 40-Channel

Heath Company
Dept. 020-326
Benton Harbor, Michigan 49022

Please send me the latest
Heathkit Catalog Free.
Name

Address

City
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NRI Trains You At Home—As You Build

GET THE KNOW-HOW
TO REPAIR EVERY
GOMPUTER ON THIS
PAGE... AND MORE.

IEM is a Reg T of Busi Machine C:
Epson is a Registerad Trademark of Epson America, Inc.
Apple and the Apple logo are Regl d Trad rks of Apple C Inc.

Compaq is a Registered Trademark of COMPAQ Computer
Corporation.

1984 ATAT Technologies, Inc.
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Your Own IBM-Compatible Computer

Learn the Basics the NRI
Way-and Earn Good
Money Troubleshooting
Any Brand of Computer
The biggest growth in jobs
between now and 1995,
according to Department of
Labor estimates, will occur in
the computer service and
repair business, where
demand for trained tech-
nicians will actually double.

You can cash in on this
opportunity—either as a full-
time corporate technician or
an independent service-
person—once you've learned
all the basics of computers the
NRI way. NRI's practical
combination of “reason-why”
theory and “hands-on”
building skills starts you with
the fundamentals of
electronics, then guides you
through advanced electronic
circuitry and on into computer
electronics. You also learn to
program in BASIC and
machine language, the
essential languages for
troubleshooting and repair.

You Build—-and Keep—
a Sanyo MBC-550-2

The vital core of your training
is the step-by-step building of
the 16-bit Sanyo MBC-550-2
computer. Once you've
mastered the details of this
state-of-the-art machine, you'll
be qualified to service and
repair virtually every major
brand of computer, plus many
popular peripheral and
accessory devices.

With NRI training, you
learn at your own conven-
ience, in your own home. You
set the pace—without class-
room pressures, rigid night-
school schedules, or wasted
time. You build the Sanyo
MBC-550-2 from the keyboard

up, with your own personal
NRI instructor and the com-
plete NRI technical staff ready
to answer your questions or
give you guidance and special
help whenever you need it.

Learn MS/DOS
Operating System

Praised by critics as the
“most intriguing” of all the
IBM-PC compatible com-
puters, the new Sanyo uses the
same 8088 microprocessor as
the IBM-PC and features the
MS/DOS operating system. As
aresult, you'll have a choice of
thousands of off-the-shelf
software programs to run on
your completed Sanyo.

Your NRI course includes
installation and trouble-
shooting of the “intelligent”
keyboard, power supply, and
disk drive, plus you'll check
out the 8088 microprocessor
functions, using machine
language. You'll also prepare
the interfaces for future
peripherals such as printers
and joysticks.

Your NRI course
includes the Sanyo
MBC-550-2 Computer

with 128K RAM, monitor, disk drive, and
“intelligent” keyboard; the NRI Discovery
Lab®, teaching circuit design and
operations; a Digital Multimeter; Bundled
Spread Sheet and Word Processing
Software worth $1500 at retail—and more.

100-Page Free Catalog

Tells More

Send the postage-paid reply
card today for NRI's big 100-
page color catalog on NRI's
electronics training, which
gives you all the facts about
NRI courses in Micro-
computers, Robotics, Data
Communications, TV/Video/
Audio Servicing, and other
growing high-tech career
fields. If the reply card is miss-
ing, write to the address below.

”ﬁ’ SCHOOLS

McGraw-Hill Continuing
Education Center

3939 Wisconsin Avenue, NW
Washington, DC 20016

We'll Give You Tomorrow.
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VIDEO NEWS

DAVID LACHENBRUCH
CONTRIBUTING EDITOR

® More videodisc players. Laservision
videodisc systems quietly gain more adherents.
Ever since Pioneer's introduction of the
combination videodisc and CD digital audio-dise
system, hi-fi companies have been taking notice,
and at least two are joining up and offering
players (built by Pioneer). Those are Sansui and

Luxman. Others, including such names as Proton,

are expected to come along soon.

® The format wars. What we foreshadowed as
a battle of formats (Radio-Electronics, July
1985) has now come to pass in the United States
as well as in Europe and Japan. Toshiba, once a
stalwart of the Beta group, introduced a line of
three VHS recorders here; and although it still
has Beta machines, the company made it clear at
its sales meeting that it believes its future is in
VHS.

(At the same time, Sony brought its 8mm
camecorder to the United States, and promised to
follow up with home decks designed for the 8mm
format. The camcorder, similar to the one it
introduced in Japan, has single-speed recording
and playback, accommodating the small cassettes
that currently come in 30-, 60- and 90-minute
lengths, but soon will be joined by a two-hour
version. It has a solid-state CCD pickup with
250,000 picture elements and weights 4.5 pounds
without cassette and battery, about five pounds
with. Sony's Chairman, Akio Morita, predicts that

8mm will become the most popular format in
about three years.

Except for traditional film-camera
manufacturers, such as Kodak, Polaroid, Canon,
and Fuji, no companies have made as strong a
commitment to 8mm as Sony. However, Sony isn't
neglecting Beta. It introduced a new Beta line,
heavily laced with SuperBeta machines capable of
high-resolution pictures.

® Hi-fi video tuners. The first of the hi-fi
receivers and tuners designed to pick up
multichannel TV sound (MTS ))—stereo and the
separate audio program, or SAP—are now coming
on the market. Panasonic's Technics brand is
offering one complete audio-video receiver with
built-in MTS at about $550, and it also has two
lower-priced audio receivers (at $270 and $320),
which can accommodate the same adaptor used
to convert some of Panasonic's TV sets to MTS.
Sansui also is introducing an audio-video
switching center for home-stereo systems
containing MTS circuitry, and others are expected
to follow shortly. The introduction of MTS TV
stereo as an audio component means that high-
quality stereo audio can be added to existing
(non-stereo) TV sets via the home-gudio system.
Of course, it's necessary to have a hi-fi stereo
system that is located in the same room as the
television set.

® Enter the 27-inch tube. It's not exactly a
surprise, since RCA signaled it more than a year
ago, but the first 27-inch tube is now on the way
in a deluxe stereo console. This RCA product is
the first American-made flat-faced tube. The
screen was computer-designed and has a
completely flat appearance, although its contours
more closely resemble a plateau than a flat plane.
Other flat-faced tubes, all with square corners like
the RCA tube, have been introduced in 14-, 20-,
and 26-inch sizes by some Japanese
manufacturers, although similar square-cornered
tubes in those sizes by both Japanese and
American manufacturers are also available with
the traditional spherical faceplates that are
easier to manufacture. R-E



Electricity and water don't mix. At
least not in our Heavy Duty Digital
Multimeters. Because these Oops
Proof” instruments are protected
by a system of seals to ensure
contamination-free dependability
in even the cruddiest conditions.
Other abuse-proof features
include the best mechanical pro-
tection ever built into a precision
Digital Multimeter. In fact, every
one of our Oops Proof multi-
meters will survive a drop from
ten feet onto a concrete surface!

All the Heavy Duty series
meters measure up to 1000 volts
AC and 1500 volts DC, with full
overload protection to those
maximum voltages even on the
lowest range settings. Overload
circuitry also provides transient
protection to 6KV on all voltage
ranges and up to 600 volts on all
resistance ranges.

We also invented a unique,
long-life rotary switch for our
Digital Multimeters. You can actu-
ally feel the difference just by

Ourlips are sealed.

rotating the function selector knob.
You'll find these features in

a full line of Heavy Duty DMMs

that offer a 4'> digit readout,

0.05% VDC accuracy, a 10-amp

current range, a 2000-hour battery

life, diode test, true RMS and tem-

perature measurement. All this and

a no-questions, one-year warranty.
You'll want to try one out,

of course, so drop into

vour nearest elec-

tronics distributor

and drop one.
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496G Diskettes
Name Brand Quality

Toll-Free Ordering
Fast Delivery

Call Communications Electromcs
Diskette order desk

800-USA-DISK

In Canada 800-CA1-DISK &
Super Disk Wabash BASF Memorex
Ch(mse vnﬂr brand tIisII:ettes e diskettes =

diskettes i diskettes i

Choose your price  s049 each  $072 cach  S112 each  $1.12 each

DATATH 1

CE quant CE quant CE quant CE quant
= Super Disk 100 price Wabash 100 price BASF 100 price Memorex 100 price
Product Description Part # per disk ($) Part # per disk (§) Part # per disk ($) Part # per disk ($)
8" SSSD I1BM Compatible 128B/S, 26 Sector _ _ Fil1-Z 1.59 -_ —_— 3062-1 1.84
8" SSSD Shugart Compatible, 32 Hard Sector _— _ FaIN-Z 1.79 ——— = 3015-2 1.94
8" SSDD IBM Compatible (128 B/S, 26 Sectors) —_— —_— F131-2 1.89 S = 3080-2 219
8" DSDD Soft Sector (Unformated) —_—_ e FI4A-Z 2.09 _— —_ Joz2-z 2.59
8" DSDD Soft Sector (256 B/S, 26 Sectors) _— _ Fl44-2 2.09
8" DSDD Soft Sector (512 B/S, 15 Sectors) _— — F145-1 209
8" DSDD Soft Sector (1024 B/S, 8 Sectors) —— —_— Fl41-1 2.09 —T— p——— 3104-1 2.59
5%" SSSD Soft Sector w/Hub Ring 6431-1 0.74 MIIA-Z 0.89
5%" SSSD Same as above but bulk product 6437-1 0.54 M11AB-Z 0.79
5%" §5SD 10 Hard Sector w/Hub Ring —— MaIA-2 0.89
5%" SSDD Soft Sector w/Hub Ring 6481-1 0.84 M13A-1 0.99 54974-2 1.24 3481-2 1.24
5%" SSDD Same as above, but bulk product 6487-1 0.64 M13AB-Z 0.89
5%" SSDD 10 Hard Sector w/Hub Ring —_ — MA3N-1 0.99
5%" DSDD Soft Sector w/Hub Ring 6491-2 0.94 MI4A-1 1.09 54980-2 144 3491-2 1.69
5%" DSDD Same as above, but bulk product 6497-1 0.74 M14AB-1 099
5%" DSDD 10 Hard Sector w/Hub Ring e — M4dA-1 1.09
5%" DSDD 16 Hard Sector w/Hub Ring —— — M54A-1 1.09
5%" DSDD Soft Sector 96 Tracks per inch 6501-2 149 M16A-2 249 e i 3501-2 249
5% DS High Density Soft Sector for IBM PC AT —_— MIBA-Z 3.99 — = 5500- 3.99
3%" SSDD Soft Sector micro-floppy S — Clan-2 274 54112-1 299 6100-Z 249

Lifetime warranty Ufetime warranty Ufetime warranty Ufetime warranty

For more information For marw [nfe on Swper Disk call Far mare infe on Wabash call Far mare [nfe on BASF call For more lnfe sa Mamarez call
about this brand call: 800-USA-DISK 800-323-9868 800-343-4600 800-448-1422

In Mickigan 313-973-1111 In Ilineis 312-593-6363 In Massachusetts 617-271-4000 Meonday-Friday Sam-dpm ET
CIRCLE 263 ON FREE INFORMATION CARD



Now...name brand quality at CE prices

Now, you canbuy all of your diskettes from CE at prices less
than “unbranded” generic diskettes. Your data is valuable,
so why take chances using a diskette that could be so
unreliable that the manufacturer refuses to put their name
on it. Compare our prices on our world famous name
brand diskettes to what you are currently buying. To save
you even more, CE also offers bulk product where 100
diskettes are packed in the same box without envelopes or
labels. Since we save packaging costs, these savings are
passed on to you. Diskette envelopes are also available
from CE. These super strong and tear resistant Tyvek®
envelopes are only $15.00 per 100 pack. Use order # TE-5
for a 100 pack of 5% diskette envelopes.

Quantity Discounts Available

Our diskettes are packed 10 disks to a carton and 5 or 10
cartons to a case. The economy bulk pack is packaged 100
disks to a case without envelopes or labels. Please order only
in increments of 100 units for quantity 100 pricing. With the
exception of bulk pack, we are also willing to accommodate
your smaller orders. Quantities less than 100 units are available
in increments of 10 units at a 20% surcharge above our 100
unit price. Quantity discounts are also available. Order 200
or more disks at the same time and deduct 1%; 300 or more
saves you 2%; 400 or more saves 3%; 500 or more saves 4%);
1,000 or more saves 5%; 2,000 or more saves 6%; 3,000 or
more saves 7%, 5,000 or more saves 8%, 7,500 or more saves
9% and 10,000 or more disks earns you a 10% discount off our
super low quantity 100 price. Almost all our diskettes are
immediately available from CE. Our efficient warehouse
facilities are equipped to help us get you the quality product
you need, when you need it. If you need further assistance to
find the flexible diskette that's right for you, call the appropriate
manufacturers compatibility hotline telephone number listed
at the bottom of this ad.

Buyyourdiskettes from CE with confidence

To get the fastest delivery of your diskettes, phone your order directly to
ourorderdeskand chargeittoyourcreditcard. Written purchase orders
are accepted from approved government agencies and most well rated
firms at a 10% surcharge for net 10 billing. For maximum savings, your
order should be prepaid. All sales are subject to availability, accept-
ance and verification. All sales are final. All prices are in U.S. dollars.
Prices, terms and specifications are subject to change without notice.
Out of stock items will be be placed on backorder or substituted for
equivalent product at no extra cost to you unless CE is instructed
differently. A$5.00 additional handling fee will be charged forall orders
with a merchandise total under $50.00. All shipments are F.O.B. CE
warehouse in Ann Arbor, Michigan. COD terms are available, in U.S.
UPS areas for $5.00 extra, and are payable with cash or certified check.

For shipping charges add $8.00 per 100 diskettes and/or any
fraction of 100 8-inch diskettes, or $6.00 per 100 diskettes and/or any
fraction of 100 5%-inch or 3%-inch diskettes for U.P.S. ground shipping
and handling in the continental U.S. UPS 2nd day air rates are three
times continental U.S. rates. For Canada, Puerto Rico, Hawaii, Alaska,
or APO/FPO delivery, shipping is three times the continental U.S. rate.

Mail orders to: Communications Electronics, Box 1045,
Ann Arbor, Michigan 48106 U.S.A. If you have a Visa or Master
Card, you may call and place a credit card order. Order toll-free
in the U.S. Dial 800-USA-DISK. In Canada, order toll-free by
calling 800-CA1-DISK. If you are outside the U.S. orin Michigan
dial 313-973-8888. WUI telex anytime 67 1-0155. Order today.

Copyright @ 1985 Communications Electronics Inc.

‘.commumcmons
ELECTRONICS INC.
Computer Products Division

Box 1045 O Ann Arbor, Michigan 48106-1045 U.S.A.
Call toll-free 800-USA-DISK or outside U.S.A. 313-973-8888

Ad #061585-Z
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JJ Disketies
: @ Dysan
| Diskettes | Diskette
Verbatim Fuiji TDK Kodak Dysan
3 - 3 . - L] '3 l'
diskettes % diskettes ‘= diskettes &= diskettes i diskettes % diskettes i
$1.17 each $1.17 each $1.17 each $1.21 each $1.30 each $1.53 each
CE quant CE quant CE quant CE quant CE quant
Verbatim flleﬂ'::llr.ti Fuji IIIIJ‘]rIu TOK 100 price kL] 100 price Kodak 100 price Dysan 100 price
Part # per disk ($) Part # per disk (3] Parl # per disk ($) Part # per disk (3] Parl # per disk ($) Part # per disk (8]
— —_— FO18-128N-2 1.94 Fl1-8-Z 2.34 8588D-1 1.89 108-4284-2 2.39 800501-1 239
BS800-Z 2.39 134-7376-1 269 800605-Z 269
—_— —— Fo2D-2 289 F20-5-1 289 80S00-Z 274 125-3763-2 314 B00B803-1 314
—_— —_—— FD20-1024-1 2.89 F20-51024-1 2.89 - B0S0D-1024-2 274 126-3789-2 3.14 800839-1 3.14
28820-2 1.29 MD1D-2 1.29 M10-5-2 1.29 5880D-RH-I 1.34 111-1806-2 1.44 801187-2 1.69
28821-2 1.69 Moz2p-2 1.69 M2D-3-1 1.69 5080D-RH-Z 1.89 177-3688-2 1.74 802060- 249
———— - — MD20-96TPI-Z 279 M2DX-5-2 1.99 508D0-96RH-2 279 130-4344-2 3.69 802067-Z 3.69
MZHD-5-1 4.99 505H0-96-2 499 198-4806-1 5.89 B02914-2 4499
385MD-2 299 1271-3382-1 324 B07821-1 3.24
Lifetime warranty Litetime warranty Lifetime warranty Lifetime warranty Lifetime warranty Uifetime warranty

For mare infe on TOK call

800-645-6571

In Mew York 516-625-0100

For mare infe sn Full call

800-223-6535

In Wow York 212-736-3335

For mare infe on Verbatim call

800-538-8589

In California 408-245-4400

For mare (nle wn IM call

800-328-9438

In Minnesola 612-736-9524

For mare inle on Dysan call

800-552-2211

In Callfernia 408-870-6098

Far mare infe on Kodak call

313-967-1600

Monday-Friday 10am-dpm ET
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SATELLITETY

The scrambling snafu

IT ALL BEGAN INNOCENTLY ENOUGH—
major premium programmer HBO
elected to encrypt or “scramble”
its transmissions to protect itself
against the unauthorized use of
those transmissions. To the un-
authorized user, the video would
be unwatchable (see Fig. 1). HBO
had certain criteria in selecting a
“scrambling system;” the system
had to be “transparent” to the end
user (ie. no visible degradation
caused by the scrambling mecha-
nism), it had to be cost effective,
and it had to be unbeatable. Not
many engineers felt you could
have all three in one box, not in
this decade at any rate.

But the Linkabit division of M/A-
Com delivered and, to the surprise
of most, the system did everything
HBO requested, and more. There
was no degradation; in fact, the
Linkabit system actually could im-
prove the signal quality under cer-
tain circumstances. (Linkabit
claims that their system can in-
crease the carrier-to-noise ratio by
as much as 2 dB over traditional
satellite transmission systems, pri-
marily because the audio subcar-
riers are eliminated in favor of
digital-audio signals transmitted
within the video-information
bandwidths. The designers claim
that by eliminating the audio sub-
carriers, that portion of the trans-
mission power normally used for
audio is retained for use by the
video carrier (scrambled). The sys-
tem came out of the box at $495
per cable-system descrambler and
prices in the $325 range (down to
$150) were forecast for a slightly
simpler home version. And with

* Publisher, CSD Magazine

FIG. 1

“70,000,000,000”"codes, well, no
garage or basement tinkerer was
apt to “break” the DES code sys-
tem. Everything looked rosey, but
then something nasty hit the fan.

HBO and the home TVRO

The home-satellite terminal in-
dustry stood up, almost to the
man, and revolted. Within just
days of announcing and showing
off the new HBO-paid-for and M/
A-Com-created system, it was in
serious trouble. And the entire
scrambling situation was thrown
into a cocked hat. Here’s what hap-
pened.

HBO repeatedly said that when
their scrambling system was in
place, they would negotiate some
type of deal with home TVRO
owners. As the unveiling date
came closer and closer, it became
increasingly clear that the “some
type of deal” would involve the lo-
cal cable companies. HBO, it
turned out, would only sell its
home service through their local
cable-television affiliates. That im-
mediately placed fear into the
hearts of local TVRO dealers who
saw themselves in competition
with the HBO affiliates; not only

BOB COOPER JR.*

for the potentially lucrative “ser-
vice contracts,” but also for the
actual sale of the home-terminal
systems. Indeed, the cable trade
press lately had been running nu-
merous stories on how cable firms
had successfully entered the
TVRO distribution business.
Those reports, telling of sales of
100-plus systems per month and
back orders of hundreds of sys-
tems didn’t make the cable retail
operator threat any less palatable.

With the TVRO dealer segment
already nervous about the an-
nounced way HBO planned to sell
home users their service, the
HBO-M/A-Com combine pro-
ceeded to “get into hot water”
with the TVRO receiver manufac-
turers and importers. Nearly one
year ago, M/A-Com had released
some preliminary data that was de-
signed to give TVRO receiver de-
signers some assistance in plan-
ning future TVRO receivers. They
said, in effect, that existing re-
ceiver designs must be modified
to accommodate the special re-
quirements of the Linkabit scram-
bling system. That year-old data
told the industry that the special
receiver requirements were re-
lated to the descrambling method
or technique. The same prelimi-
nary data also suggested that those
receiver modifications might add
between $2 and $15 at the original
equipment manufacturer level to
home TVRO receivers.

Then the final design data came
down. TVRO receiver designers
had two choices—they could
modify their existing receivers so
that a stand-alone descrambler
box could be added by the home



No-trouble troubleshooting

sing computers is one thing. Repairing service data. Visit your local Sams dealer. Or [BM PC Troubleshooting & Repair Guide,
Uthem is another. call our toll-free number and ask for Operator No. 22358, $18.95
With a basic knowledge of electronics 145. Apple 11 Plus/Ile Troubleshooting & Repair
and Sams service data, repairing computers is Commodore 64 Troubleshooting & Repair Guide, No. 22353, $19.95
no trouble at all. Guide, No. 22363, $18.95 Over 30 COMPUTERFACTS available for
For in-depth computer analysis and repair, Apple, ATARI®, Commodore, Epson® Hitachi®
choose Sams COMPUTERFACTS™ They're IBM, Osborne® Panasonic® Rana Elite,

similar to Sams PHOTOFACT® and provide
detailed schematics and parts data for even
your most intricate computer repairs.

For simple computer maintenance
and troubleshooting, use Sams Trouble-
shooting & Repair Guides. They provide
a “problem-solution™ approach to serv-
icing with flowcharts explaining each
procedure step-by-step.

Together they make computer servicing _
quick and easy. And both cover today’s most ms
popular computers including Apple®, IBM®
and Commodore™, ' Howard W. Sams & Co., Inc.

Service computers the easy way with Sams 4300 West 62nd Street

Indianapolis, IN 46268

Sanyo® Texas Instruments and Zenith® Ask
your Sams dealer for details.

' 800-428-SAMS

In Indiana, call 317-298-5566
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What n you dc

Just abous

CIE can show you how.

Computer technology. Satellite communications.
Cable television. Cellular radio. Digital electronics.
Robotics. Just a few of the hottest career areas
in electronics. The ones everybody is talking
about. The ones that are changing the way we
live, the way we do business, the way we enter-
tain ourselves. The best way to start a career in
any of them? By learning the basic electronics
theory and principles of how they work from CIE.

Join a leader.

Leading the world in specialized electronics train-
ing, CIE is the largest school of its kind with over
25,000 students at home and abroad. And with

over 50 years of experience teaching electronics
to thousands of men and women through proven

methods of independent study without class-
room sessions.

Learn as much as you want,
when you want.

Whether you're interested in learning new skills
or upgrading old ones, earning a diploma or an
A.A.S. degree, CIE can match your needs with
courses and programs that let you start where
you want, go as far as you want from a basic
beginner course all the way to CIE’s Associate
in Applied Science Degree in Electronics — a
comprehensive program that prepares you for
advanced electronics careers.

Custom training
equipment helps you learn.

CIE believes in the importance of learning by



with electronics?

anything.

doing. So most of our courses include special-
ized training laboratories keyed to specific less-
ons for practical experience through teaching
experiments. Our CIE Microprocessor, for
example, comes fully assembled and ready to
use to teach you how a computer CPU works
through a series of experiments you perform
on your own.

Are you ready?

If you're ready to do something now about your
future, there’s no waiting to enroll with CIE. Get
all the information you need to enroll simply by
calling us toll-free at 1-800-321-2155 (in Ohio,
1-800-362-2105). Or mail in the handy reply
coupon or card to Cleveland Institute of
Electronics, 1776 East 17th Street, Cleveland,
Ohio 44114.

:lE World Headquarters '

Cleveland Institute of Electronics, Inc.
1776 East 17th Street = Cleveland, Ohic 44114

[[] Please send me your CIE Off-Campus Studies Catalog,
including details about the Associate Degree program.
| understand there is no cost for the catalog and a CIE
representative may call, but there is no obligation.

Print Name,

Address Apt. No.
City State Zip
Age_ Area Code/Phone No. /

Check box for G.I. Bill bulletin on Educational Benefits
[Tl Veteran [] Active Duty

MAIL TODAY!

206 085



viewer or a service representative,
or the receivers could be re-
designed to accommodate a plug-
in module. The stand-alone box
would cost $325 wholesale, and
would have a nationally advertised
retail price of $395. The plug-in ver-
sion would cost $150 wholesale.

Trouble

It wasn't long before somebody
noticed that the special engineer-
ing requirements for TVRO re-
ceivers had little to do with the

Our Twelve
Inexpensive
Ways To
Look Inside
Your ICs.

Testing and troubleshooting digital circuitry
no longer requires expensive equipment and
complex, time-consuming processes. Global
Specialties offers a family of twelve inexpensive
and easy-to-use logic-test products ranging
from hand-held digital logic probes and pulsers

to multi-point logic monitors.

These IC troubleshooting tools provide fast,
accurate testing of
Global Logictestfamlly ... | ]| |ogic families in
laboratories, pro-
duction, quality con-

B LM-1 Clip Type 16 Ch. LM
] LI:HZA Pocket Size 16 Ch.

actual descrambling; it turned out
that the special requirements were
in place so that the electronic ad-
dressing codes built into the sys-
tem could perform. A series of
tests with existing receivers (those
without the special engineering
changes) revealed that most would
descramble the Linkabit signals
with no effort.

It was becoming clear that the
new receiver designs were merely
to accommodate the electronic
bookeeping functions of the

ECL PROBE LP-4

B LM-4 Pocket Size 40 Ch. LM
W LP-1 Low Cost Dual State
Probe

B LP-2 Dual State Probe

trol and field service
applications. We've
advanced the design
and use of logic probes

RADIO-ELECTRONICS

n
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B LP-3 High Speed Probe
B LP-4 High Speed ECL Probe
W DP-1 Probe Type Digital

products.

B LPK-1 Dual State Probe (Kit)

W DPK-1 Probe Type Digital
Pulser (Kit)

B LTC-1 Logic Analyze Test Kit

B LTC-2 High Speed Logic
Analyze Test kit

Call our Customer Service Dept.,

800/572-1028 for the name of

your local distributor.

needs.

GLOBAL SPECIALTIES
An Interplex Electronics Company
70 Fulton Terrace \

New Haven, CT 06512-1819 A 4
(203) 624-3103 TWX: 710-465-1227

and other digital test

Your local Global distrib-
e utor can help you select the
model which precisely fits your

CIRCLE 62 ON FREE INFORMATION CARD

scrambling package. And so, the
receiver OEM’s joined the dealers
and together they “walked out” on
the HBO and M/A-Com scram-
bling plans.

That left HBO with a very dis-
jointed program to reach the
home viewers. Their marketing
plan, through cable affiliates, left
the home TVRO dealer out in the
cold. Their scrambling system, de-
signed to function also as an elec-
tronic TV-viewing-bank where the
customer prepaid for service and
then saw his account balance
dwindle after viewing program-
ming, depended upon better-
grade TVRO receivers. But the re-
ceiver suppliers were not inter-
ested in helping the two firms
create an electronic-banking-sys-
tem, at least not if it raised the cost
of TVRO's appreciably.

For it also turned out that in the
process of outfitting receivers for
the newly proposed plug-in mod-
ules, for example, that very major
receiver changes were required.
The module required more cur-
rent to operate than could be
drawn from most receiver power
supplies. But bigger power sup-
plies generate more heatand more
heat has to be dissipated some-
how, or the electronics in the pack-
age will fry. Finally, the module was
bulky; in fact, at 11.5 x 9 x 1.77
inches, itis larger than many of the
complete TVRO receivers now
available.

Finally, because the Linkabit
scrambling system is based upon a
very special security code (DES Al-
gorithms), which is classified by
the US government, the tech-
nology involved cannot leave the
US. A TVRO receiver supplier, in
Korea or Japan, for example,
would have no way to test the re-
ceivers at their plant because the
testing equipment is prevented
from leaving the US because of its
classified status.

And those are but the initial
problems presented by the Link-
abit system. Manufacturers quick-
ly discovered that they would not
be able to solve all of the problems
presented by the system and stay
in business. Since they naturally
want to stay in business, they did
the only thing they could do—re-
ject the concept.

With HBO dependent upon the



New from B&K-PRECISION, for
telephone service, test and repair

COMPLETE TELEPHONE PRODUCT ANALYZER. A total
self-contained system for diagnostic testing,
servicing and calibration of corded and cord-
less telephones, answering machines and auto-
matic dialers. Performs every test you'll ever need
to test and repair any phone product including
verification of pulse and touch-tone numbers,
measurement of frequency error and modula-
tion deviation. MODEL 1050 $1695

MODEL 1045 $395

TELEPHONE PRODUCT TESTER. For in-store con-
sumer or service use. Tests handset cord, phone
line cord, dial/redial functions, voice and dial
number levels, ring function and voice quality of
corded and cordless phones, answering ma-
chines and automatic dialers. MODEL 1045 $395

CORDLESS TELEPHONE TESTER. Provides full servic-
ing and calibration capability for base and port-
able phone units. All rf test and measurement
functions. Replaces expensive FM generators and
modulation monitors, yet performs all tests re-
quired for cordless phone system analysis and
repair, including full frequency testing and align-
ment. Generates all prior and recently approved
frequencies. MODEL 1047 $895

MODEL 1047 $895

I,

i
MODEL 1042 $19.95

TELEPHONE LINE ANALYZER. Quickly identifies a
problem as external or in the phone ifself. Tests for
condition of external phone line, phone line cord,
ring and line voltage levels and polarity. Easy to
use, no batteries or external power needed.
MODEL 1042 $19.95

These fest instruments cover every possible level of service required for felephone products. They
are equally useful for training. The instruction manuals provided offer a comprehensive course of
training for service personnel and students. Call your nearest B&K-PRECISION distributor for off-the-
shelf-delivery or additional information—or contact B&K-PRECISION.

o DYNASCAN
DKP RECISION CORPORATION

6460 West Cortland Street » Chicago, lllinois 60635 - 312 889-9087

intarr

v NY 11803
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New and Used Electronic Test Equipment

o€ PRECISION

NNV

Sales ® Service ® Rental ® Leasing

EPolaroid DS-34

Now you can get an instant
picture in black & white or color
from any oscilloscope screen.
Includes CRT hood.

*Large hoods also available to fit
computer terminals and CAD/
CAM screens.

$369.00

POWER SUPPLIES

GLOBAL SPECIALTIES
TRIPLE OUTPUT POWER SUPPLY

MODEL 1301

$198.00

® Fully regulated triple output

® Fixed 5VDC, 1A

® Vi +5VDCto18 VDC .5A

e V2 -5VDCto18 VDC 5A

® Fully automatic current limiting

_-—:J-T-I ELECTRO INDUSTRIES, INC

Precision Test Instruments
DC POWER
SUPPLY

5 NGLRL] TripLE ouTPUT

MODEL 1650

POWER SUPPLY

$319.00
Functions as three separate
supplies

Exclusive tracking circuit

Fixed output 5 VDC, 5A

Two 0 to 25 VDC outputs at 0.5A
Fully automatic, current-limited
overload protection

= S

=

S
Audio Sine/Square . ; ;
Wave Generator e

® Distortion from <0.03%
e 10 Hz to 1 MHz

$259.00

g
LAG-120B

5 PRECISION

FUNCTION
GENERATOR

HODEL 3010 slﬂguu

Sine, square and triangle output

Variable and fixed TTL outputs

0.1 Hz to 1 MHz in six ranges

Typical distortion under0.5% from 1 Hzto 100
KHz

® Variable DC offset

® VCO input for sweep tests

\IZ

MULTI-

FUNCTION 7 ke LN
COUNTER £ -
MODEL WD-755 Py &
5 i N $259.00
e 8 Digit LED Display

® Period Measurement 5 Hz to 2 MHz

® Totalizes to 99,999,998 Plus Overflow

® Frequency Ratio Mode

® Time Interval Mode

® Switchable Attenuator & Low Pass Fiiter

® + and — terminals of each output
$125.00 are fully isolated, in all modes me
z e All three outputs may be con- a '
HIJIIEI. 36“2”“ 30 VOG/0-2A nected in series or parallel for VARIABLE
high It t
igher voltage or curren TRANSFORMER
PROBE H -
P v onk, Oscilloscope Probes $145.00
MODEL 3PN1010V
RAG CARRIES THE COMPLETE STACO
MODEL ATTENUATION BAND WIDTH (MHZ) PRICE VARIABLE TRANSFORMER LINE
CALL US WITH YOUR REQUIREMENTS.
2904 10X 100 $35.00 DIGITAL CAPACITANCE METER
3 Batte_ry_ operale_d
2901 10X/1X 100/5 $39.00 G ooy
: ® 0.2% basic accuracy
2205 10X 250 $59.00 GLOBAL
2960 10X 60 $30.00 MODEL 3000
$139.00
CALL US TOLL FREE B Master Charge ADD FOR SHIPPING AND INSURANGE
¥ B VISA B COD b . $0'10 825000, ... L $4.50
1 -800-7 32-3457 B Money Order $251.00 10 $600.00............. $6.50
IN CALIFORNIA TOLL FREE g E o SN0 T oo
1 "800'27 2'42 25 COD's extra (required 25% deposit) over ;‘1000.00 e $1 50(]
RAG ELECTRONICS_, INC. /21418 Parthenia Street/ Canoga Park, CA91304 / 1-818-998-6500

Smith @HTacH!

(G == ONEFIE
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GLOBAL SPECIALTIES

SCOPE SPECTACULAR

®HITACH PORTABLE OSCILLOSCOPES

Model V-212 shown

$461.00

MODEL V-212

DC to 20 MHz, 1 mV/div, Dual Trace
Features 6” Rectangular CRT

Full 2 year parts and labor warranty (w/two
X10 probes).

MODEL V-222 $536.00

DC to 20 MHz, 1 mV/div, Dual Trace, D.C. offset for
DMM Output, Verticle Mode Trigger
6" CGRT (w/two X1/X10 probes).

MODEL V-422

$694.00
DC to 40 MHz,

other features same as V-222 (w/two X1/X10 probes)

Model V-1050F shown

MODEL V-1050F $1276.00
DC to 100 MHz, .5 mV/div, Quad Trace, Delayed
Sweep, Full T.V. Triggering, alternate time base
(w/two X10 probes)

MODEL V-650 $956.00

DC to 60 MHz, 1 mV/div, tripple trace, delayed sweep,
Full T.V. Triggering, variable trigger hold-off
(w/two X10 probes)

MODEL $8-5705
DC to 40MHz

Vertical and horizontal deflection
accurate within £2%. CRT accelera-
tion voltage 12KV. 3 channels,

6 traces. High precision calibrator
(£19%). Fastest sweep rate: 10 ns.
High sensitivity 1 mv/div

CH1 signal output

moneLsss702  $535.00

DC - 20MHz, 5§ mV/div

Dual trace

6 inch rectangular internal graticule
CRT.

Includes 2 each X1/X10 probes and
full factory warranty; 2 years on parts,
labor and CRT.

Beam finder

MASTER

Delayed sweep
Alternate time base
2 ea. X1/X10 Probes

$899.00

$1695.00

DC to 100MHz (typically over

120 MHz), 5 mV/div, True 4 channel
input, eight trace, Delayed sweep,
alternate time base, CRT acceleration
voltage 20 KV, (w/saddle bag, front
cover, 2 ea. X10 probes).

MODEL 5711

MODEL 57110 $2495.00

(6711 with counter and DMM).
CIRCLE 126 ON FREE INFORMATION CARD
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Linkabit scrambling system for its
cable affiliates (more than 10,000
cable-system-version Linkabit
units are now in the field and test-
ed), HBO was caught between a
rock and a hard place. The home
TVRO industry was not taking their
bait, and yet HBO was so far com-
mitted to the Linkabit system that
it could not pull back.

Thus, the result was that HBO
would scramble, but it was begin-
ning to appear that home TVRO
users would not be able to avail

themselves of the HBO signals. A
task force put together by HBO to
create a home-TVRO business
back in the fall of 1983, officially
disbanded this past spring. HBO
might not be ready to throw in the
towel with home viewers, but it
was not going to continue funding
the development of a program for
home TVRO's either.

Showtime steps in

Into this mess stepped HBO-
competitor Showtime. Showtime

SATELLITE TV/

The First

Five Years!

THE MOST COMPLETE report on the mushrooming
home ‘TVRO'industry ever compiled, written as only the
‘father of TVRO' could have prepared. More than 1000
pages (!) tracing the complete story of home TVRO,
lavishly illustrated with equipment photos, schematic
diagrams, equipment analysis reports. Bob Cooper,
the first private individual to own and operate a TVRO
(1976) has collected and polished hundreds of indi-
vidual reports into a unique 'collector's edition’ which
clearly explains the TVRO phenominon in North Amer-
ica. From Coop's first 20 foot ‘monster’ dish to the
present day 5 foot ‘C-band’ TVROs, the fascinating
growth of TVRO equipment and its legal status unfolds
for you.

THIS TWO VOLUME SET totaling more than 1,000 pages is available for the firsttime

to readers of Radio-Electronics at special discount pricing. Originally sold at $100
per two-volume set, a limited supply is now available ONLY through this advertise-
ment. PLUS, you will also receive a special extraordinary bonus; the 200 page (+)
October 1984 edition of CSD/Coop’s Satellite Digest. This very special edition of
CSD is a best-seller in the TVRO industry, with the most comprehensive collection of
TVRO facts and figures ever compiled. Combined with the 1,000 page ‘CSD
ANTHOLOGY' report, you have instant reference to everything you will ever need to
know about the state of the home TVRO industry. Itis MUST reading for every person
in, or thinking about ‘getting into,' any segment of the home TVRO world.

_____ SEND CSD ANTHOLOGY/2 Vols.+ CSD Bonus.
_____ SEND CSD October '84 Special Issue ONLY.

8 NAME COMPANY
[& ADDRESS
CITY STATE ZIP

B Payment: $60 US funds (Anthology + Bonus), $15 US funds
CSD Oct. ONLY; payable “CSD ANTHOLOGY.”

Shipping charges prepaid. Enter order to: CSD Anthology,
Radio-Electronics Magazine, 200 Park Av. S., New York, NY

4 10003; or call 305-771-0505 for credit card orders ONLY.

i)
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TVRO dealer “Starter Kit"
available

Bob Coopers CSD Magazine has ar-
ranged with a number of TVRO equip-
ment suppliers to provide a single-
package of material that will help intro-
duce you to the world of TVRO dealership.
A short booklet written by Bob Cooper
describes the start-up pitfalls to be avoid-
ed by any would-be TVRO dealer, in addi-
tion, product data and pricing sheets from
prominent suppliers in the field are in-
cluded. That package of material is free of
charge andis supplied to firms or individu-
als in the electronics service business as
an introduction to the 1984/85 world of
selling TVRO systems retail.

You may obtain your TVRQO Dealer
Starter Kit free of charge by writing on
company letterhead, or by enclosing a
business card with your request. Address
your inquiries to: TVRO STARTER KIT,
P.O. Box 100858, Fort Lauderdale, FL
33310. That kit not available to individuals
not involved in some form of electronics
sales and service.

has never innovated new services
(amatter of corporate philosophy),
but the failure at HBO to pull to-
gether all of the diverse elements
of the home-TVRO business
seemed like an ideal marketing
opportunity to the management at
Showtime.

As a result, they have recently
put together a task force of their
own to attempt to solve the prob-
lems. Unfortunately, Showtime
had previously committed itself to
also use the same Linkabit scram-
bling system as HBO. How would
Showtime resolve the series of
problems that caused HBO to pull
back? Tune in next month. R-E

TO MAGAZINE RETAILERS:

Radio-Electronics Magazine is pleased
to announce its “‘Retail Display Allow-
ance Plan'' available to retailers in-
terested in earning a display allowance on
Radio-Electronics Magazine. To obtain
details and a copy of the formal contract,
please write to the Marketing Depart-
ment, Kable News Company, Inc., 777
Third Avenue, New York, New York
10017, our national distributor, who will
act as administrator of our plan. Under
our Retail Display Allowance Plan, in con-
sideration for fulfilling conditions of the
agreement, you will be entitled to receive
a display allowance. This plan will be-
come effective for all issues you receive
subsequent to written acceptance on our
behalf of your application.
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DYNASCAN BREAKS THE PRICE BARRIER
WITH THESE HIGH PERFORMANCE
OSCILLOSCOPES
100 MHz Dual Trace/
Dual Time Base

® 1 mV/div sensitivity

® 23 calibrated sweeps

e Rectangular CRT with internal
graticule and scale illumination

e Signal Delay Line

$995

Does not include probes
($60.00 a pair when purchased with scope)

* 0.3% Accuracy
e Manual or

Autorange
* 10A + mA Range SERIES
e Beeper ~ MULTIMETERS
e “Touch-Hold’
Function ¢ Analog Display ¢ Rotary Knob ¢ Volts AC &
DC ¢ Resistance to ¢ 32 M{le 10 Amps ¢ Diode
Test e 3200 Counts e Fast Autoranging  Function
Annunciators in Display  Power-Up Self Test
e 2000 + Hour Battery Life w/ Power Down “Sleep
Mode” » New Test Leads ¢ VDE & UL Approva

Sale Sale
$80 9| 57995
WE CARRY A FULL
LINE OF FLUKE £ and free C70
MULTI-METERS. = 75 holster 73
IN STOCK NOW =i :
Sale ends August 85 * 0.5% Accuracy * 0.7% Aceuracy
2 k‘&%‘:g[l,'gé e Autorange Only
«10A + 300mA 10 AmP Only

LOT LINE THE TEST EQUIPMENT SPECIALISTj

212-730-7030
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IF YOU WANT TO GET
YOUHAVETO GET INT(C

Learn PC Servicing By Building Your Own NTS/HEATH HS-1!
Desk-Top Computer, Circuit-By-Circuit

NTS Intronic Home Training
Takes You Below The Surface
NTS gets you right down into the
heart of computer circuitry. You learn
how microprocessors function, how
they are designed, how they operate
and are used to solve problems. Your
program includes a wide variety of
tests and projects, as you assemble
your PC. You experience the ex-
citement of seeing your own skills
grow, the security of knowing you
really understand what makes a
computer tick.

A Career in
PC Servicing

The world of computers is
constantly expanding. Applications
have spread from business to manu-
facturing, from industry to medical
and scientific fields. Computer-aided
design, engineering, and production
have revolutionized drafting,
graphics, and prototyping. Computer
sales figures point to a continuing
need for service technicians as well
as installation and maintenance
specialists. The type of training you
receive will largely determine your
ability to take advantage of these
opportunities .... and nothing beats
the practical, down-to-earth training
you get from NTS.

Learning circuitry through the construction of this

The NTS/HEATH 16-Bit HS-151
This desk-top PC is the most powerful and

versatile ever offered in any home training

program. Check the advanced features

listed below:

1. 128 KB RAM user memory on board,

expandable to 640 KB

2. 16-bit 8088 Microprocessor accepts
advanced software, speeds word pro-
cessing; also allows selection from the huge
library of IBM software.

3. 5.25-inch floppy disk drive, double
density, IBM formatted, stores up to 360 KB.
(Expandable to dual disk drive, and optional
10.5 MB hard-disk drive.)

4. MS-DOS operating system, IBM compati-
bility, make a wide choice of software
programs available.

5. Four open IBM-compatible slots provide
for future expansion, printer, modem, etc.

Will accept most peripheral boards designed

for IBM-PC.

6. Two video outputs for color or mono-
chrome display monitor. Your NTS course

includes a high resolution monitor displaying

80 characters by 25 lines, or graphics.
7. Editing capabilities help you insert or
delete characters and lines, erase, jump or
smooth scroll, etc.

Your NTS training course will teach you to
program on this outstanding PC, using

lessons, texts, and diagrams to make full use
of its capabilities. Catalog contains complete

details.

IBM
Compatible

RADIO-ELECTRONICS
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Fleld servicing is interesting and rewarding.
Technicians may work for a service company,
manufacturer, or major users.

The NTS/HEATH HS-151 PC completed, incli
monitor and full-function keyboard with calc
style keypad, and typewriter format.

equipment offers practical training for which there
Is no substitute. Test equipment is included.




NTO PC SERVICING
\MICROCOMPUTER

* -
¥

stouututeqq!pmentwch;s_i: Wi
digital probe ahd a digital mu to check circuifs
round out the entire pragram, emiphasizing practical

,

applications of theories dng :

Installing the disk-drive in the PC is one of the final stages in the assembly of the
microcomputer. Learning the use of test equipment to check circuits is an integral part
of the training which, with field experience, develops invaluable career skills.

NTS COURSES COVER MANY
AREAS OF SPECIALIZATION
IN ELECTRONICS:

Robotics: Build the NTS/HEATH Hero 1
Robot as you learn robotic programming.
Robot is complete with arm and gripper,
voice synthesizer. Robotics is becoming
increasingly important in industry as almost
daily news features attest.

Video Technology: Build one of the most
advanced Color TV sets in America as you
learn circuit diagnostics, and the use of
digital test instruments. Course covers color
TV, video tape recorders, computer
fundamentals, solid-state devices.

Industrial and Microprocessor
Technology covers circuit analysis, micro-
processors and automation applications,
lasers, and basic industrial robotics.

TV & Radio Servicinﬁ is a specialized
course offering an excellent foundation in the
use and application of both analog and
digital test equipment as applied to the TV
servicing field. Learn circuits, adjustments,
trouble- shooting, and servicing of Color and
monochrome monitors.

Digital Electronics offers the student the
opportunity to get involved with computer
concepts, computer technology
fundamentals, and digital equipment by
training on the NTS Compu-Trainer.

Basic Electronics is a course designed
for those wishing to have an over-view of
electronics in many of its aspects including
radio receivers, solid state devices, and
electronic components.

NTS Intronic training programs include a
variety of superb equipment, most of which is
classified as field-type, making the training

ractical and career oriented. Texts and
essons have been tested in our Resident
School in Los Angeles to assure home study
students their courses of training are easy to
understand NTS, now in its 80th. year,
continues to be at the leading edge in
Electronics home training.

*IBM is a trademark of International Business Machines Corp.
* MS is a trademark of Microsoft Corp.

If card is missing, simply write fo the address shown below stating
the course you are interested in. A FREE color catalog with all
details will be sent to you by return mail.

NATIONAL
TECHNICAL
SCHOOLS

TECHNICAL TRADE TRAINING SINCE 1905

Resident and Home-Study Schools
4000 So. Figueroa St., Los Angeles, CA 90037

S861 1SNONY
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LETTERS

SOME TROUBLESHOOTING
HINTS
I noticed in the January 1984,
“Letters” column that four of the
letters are requests for schematics
needed for servicing. While sche-
matics are a most effective tool,
they are not always available. In my
work | rebuild old jukeboxes,
some of which are over forty years
old—and good luck finding a pa-
per manual still hanging around in
the bottom of such a unit. Often,
the customer does not wish to wait
a few more years while | try to find
service information.

Fortunately, basic troubleshoot-
ing technique can get us out of the
majority of those situations.
Whether your dead unit be a tele-
vision or a toaster, start out by
checking the power supply, in-
cluding the cord, switch, and filter
capacitors (except maybe in the
toaster). Check which end of the
capacitor is grounded to deter-
mine whether it is a positive or
negative supply. Check the circuit-
ry for visible damage: open or lift-
ed printed-circuit traces; burned
looking, split-open, or cracked
components; cracked solder, and

WRITE TO:

LETTERS
Radio-Electronics
200 Park Ave South
New York, NY 10003

loose or parted connectors or
socketed components.

Next consider the nature of the
malfunction. You can generally
determine which area of the cir-
cuit board holds the components
in question; amplifier outputs will
be on heat sinks or at least they are
likely to be larger parts. Follow
leads visually from panel controls
and connectors to find inputs, etc.
In addition to finding what the unit
won'tdo, find out what it willdo. If
one channel of an amplifier still
works, then the power supply is

continued on page 82

EPROMS

STATIC RANS 8200

8000 CRYSTALS
.18 2716-450 2.75 2114-450 1.00 B237A-5 12.95 8085 4.50 120 MHZ 3:25
.18 2732=-450 3.95 2114LP-450 1.15 8243 5:75 8085-2 9.95 1.8432 3.50
-25 2T732A-250 5.95 2114LP=-200 1.25 8250 9.75 8088 10.00* *| 2.0 2.50
32 | 27328-200 7.95 6116P-U 2.85s | 8251 b.25 | 8748 17.95 4.0 2.50
225 | 2754-450 3.75 6116P-3 3.75 gesz 5.95 | 8755 18.95 25 g.so
i e 2 LGS > SEa. ‘5 ; .50
2 | 37i2a%2%0 a7 | enveten 3i90 | 8% 398 D 10.0 1.508
7415164 .55 6116LE-3 U.25 8255-5 L.95 14.31818 2.50
T4LS240 .65 [T DYNAMIC RAMS 6116LP-2  5.25 | 8259 6.25 8087 15.0 2.50
33.| une-co0 iz | S2OMLETIS 1295 | GR35, | $i20 g
T4LS 15 ol = y 5 168.0 2.50
misss 8 a0 s [T 27266 | 23 1552 |i¥80287 {Blas) v
S DN e ' $229 20.0 2.50
41256-150 6.95« S 585
74500 $18.50 5 2
TUS00 2
e AR A 2 A DIP SWITCHES
TU50 32 LM1488 .65 o 4 POSITION .75
T«5TH .45 LM1489 .65 i { _?':
T45139 i LM319 .59 P N .
745163 1.85 LM317T .99 *— $13.50* 7 POSITION .75
T45240 2.00 LM31TK 8 POSITION .75
|"-“:2-14 2.00 LM324
1.50 | LM339
1.75 | NE555 EPROMS EDGECARD CONN.
2.00 LMTH1 -
YNAMIC RAMS 3.5
200 |ourur -27128 [{3¢X] : 30 PIN ST 3.30
T (250nz) PRPLTREN § 5.95 |
CM 3E oK = 3) IC SOCKET
22 HliLuaste 2764 [EEC] | et
4013 =2 14 PIN ST 12
fE’;‘;‘ -;g s 16 2IN ST .15
=i il COMMECTORS 18 PIN ST 218
203 -30 SARATOGA ELECTRON'OS, INC. 20 PIN ST .25
422U ol e 23 BIN 5T 28
-~y ez rd 21 . +]
TuC163 75 e I v = 12380 SARATOGA-SUNNYVALE ROAD 24 PIN ST .30
+ | |28 PIN ST -38
EthoolE onenl b I SARATOGA, CA 95070 (i) il it P i
$1.95 $1.95 (408) 446-4949 k/ 64 PIN ST 4.00
a 2% Hayes 1200 Baud
di I MODEM
i1scount . At $389.00
CALL AND GET ON OUR AILTNG LIST!!
800-621-0854 ext.245 CATL 4, GET O 00 Sioc: “FAX: 408-253-8572"
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FREE FIVE YEAR WARRANTY

PLUS THE LOWEST
HITACHI PRICES

EQUALS I

nseph

zlectronics

VALUE

20 MHZ
HITACHI V222

¢ Dual Trace

» 1MV/Div. Sens Rectangular
6" CRT with Internal Graticule

e Auto Focus

= Vert Mode Triggering

e DC Offset

* Much More

¢ Includes Probes and -_I

5 Year Warranty i

$52100

(REG. $715.00)

HITACHI V422

* This thin, light and compactly
designed scope offers
the same outstanding
features as the V222 except
greater bandwidth

* Includes Probes and
5 Year Warranty

JE=gn
$67190

(REG. $925.00)

60 MHZ
HITACHI V650F
e Dual Trace
* Delay Sweep
* 1MV Sens.

* Rectangular 6” CRT with
Internal Graticule

* 10KV Acc.

* Triple Trace

¢ Channel 1 Output

* Much more

* |ncludes Probes and
5 Year Warranty JUSE rl

alantionias

$93100

(REG. $1195.00)

HITACHI V1050F

¢ Quad Trace

¢ Delayed Sweep

* 500uv Sens.

* Rectangular 6” CRT with
Internal Graticule

* 20KV Acc.

e Auto Focus

= 10X Mag.

e And much more

¢ |ncludes Probes and -_l

oszph

alay umi;:'s

$124100

5 Year Warranty

(REG. $1595.00)

FOR SIMILAR SAVINGS ON THE COMPLETE HITACHI LINE
AND MORE THAN 100 OTHER MAJOR SUPPLIERS CALL

800-323-5925

ORDER HANDLING CHARGES

VALUE ADD
$0-999 $10.00
$1000-2499 $15.00
$2500-UP $20.00

B =

In lllinois 3 12=-297-4200
Jusz

8830 N. Milwaukee, Niles, Illinois 60648

G861 1SNONY

(]
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Cat Q-1500
Not just the usual voltage,
current and resistance ranges -
though it's certainly got those - it
also checks capacitors (2 ranges,
up to a whopping 20uF!) PLUS
transistors and diodes. And even
more: it's got an audible continuity $
checker.

Plus other features - such as
automatic zero of all ranges, high
surge voltage protection, auto-

LCD Multimeter

9+
Will even

Use these hi Droclslon stepping motors fo make your
own computer controlled robot arm or travelling robot.
Stepping angle Is a fine 1.8 degrees to give you a highly
accurcfa control. Stepping motors have the enormous

vonlage that they are activated by a computer

cofolled pulse so you can program It for an exact
movemenlund return and mulfiple repeats ora complex

Norrmally motors of this type would cost a fortune bul
becouse we made a scoop purchose of the supplier's
enfire stock we are able to offer them at this fantastic

“gefting started In robofics price” of $29.95 ea. I you buy
four or more, and you will need them, we'll give a copy
of the fascinating and extremely practical "Handbook
of Advanced Robofics” (Cat B-1800 - normally $43.95
Serlous inventors and experimenters ask about our very [ Sreats 2uch a3 burglarslarms and emer-
favorable prices for larger quanfities.

Two types available: both 1.8
operating and bose 2.22" x %" shaf.

step angle 12V DC

ORDER TOLL FREE 1-800-332 5373 TOLL FREI
BUILD A REAL ROBOT!

Australians
) At Play

‘ 204 color pages

Australions have olway beon lun and
rit-

32995

mr_v supches Sealed 10 prevent leaks

Invarlably

ond, wl!l

clsms are direcled af us, they have
bean aboul our inabllity lo
loke lite oo serlously. This book ap-
pk:uﬂ! just that, In words and stunning
'l be foken ko I!ll
Iophu beoches, experience o wook-
e ocean, surfin
Mrﬂorﬂo amckwmlng.cnckor
nd much, much mofe

photos. You'

serles of exact movements, Cot §:2901

Because these motors are so well designed and bullt

they are extremely versatile and reliable under a wide g Al lasi "No leak’ Rechargeabie
variety of conditions. Tl'ElIlES Cat §-3315

12V3Ah $79
Gel Cell

Designed especially for ‘trckle charge

g, e

10 up $6.95 00
Cat 5-3320

N

$1 39510 up $12.95 ea

% RADIO-ELECTRONICS

b Cat J-00
matic over-range indication, high Me@asure gain .

current measurement(10AC&0C) on transistors
The most exciting new product we've seen in years! § cat J-001s

Pen Type Digital Multlmeter

rmmd a fqr:lgsﬂc 100Mchms inout
mpedance. ranges e it
2 9%% Y ot a 1450

Ph264.02: Draws 0.4A/ phase, 40.3 az-n holding (single
shatf) torque, length 1.54" and weight 0.8

PH266-02B: Draws 0.6A/phase, 83.3 ozin holding forque
(double shaff) length 2.3, weight 4.31b

| Gel cell
chq[gel's

arging G& 26

W, 9 o
) ooq 2o whenyouare S Farent
o rtant that © of charge @
O cfiele mrainai

mountonthe PCB. ® PCB heatsink bracketis supplied
® Hason-boardfuseprotection® inputsensitivity; 1V

Power supply circult with speaker protectionto
sult 100W amp kit Cat K-3438  $14.95

. B Transformer to suit above. M-0144 $19.95
-

'rrlnslslol"r"“'

E
=]
c
z
=
2
Q
on.

own branch of Dick Smith Electronics

it
!
cases! our ngwf panel meters in

a deluxe ‘Speedy’ box
Requires 9V battery Cal 5
3006 75¢ extra.Cat K-3052

5 (0.12") front panel; topand
Bl

- baottom  pre-punched for
%\aenmanon Cat H-2481

e, hobby, and
C-rB 1800 Rec. refall 815.95

din ' -
0009 19" RACK ', speedy foult finding < -
SiE i
CASE g ne
[ - ik
- e
52995 ‘ t_‘.lc:d K-3454 31 495 sk
v
'$1 695 2 Dick Smith Electronics books offer more
Professional quality black % Sine & Square
o 5

o
*»
o
= £
§.
(@) 8
> '"3"'“‘“"“ cnsi fits 5‘a”|'| w Not just another Transistor
e ] Tester! This one tests the
o w.;"mu” J: ;: "’“’Y ’9 ‘6 75" x 9.8” 2 ‘lot! |deal for the beginner
x :h.uou::\::::ﬂ::dby 55" Supplied fiat. “55' O and serviceman alike, or in
the domand for these EMbly takes justacoupleof "G schools. Battery operated
° minutes. Heavy gauge 4 and supplied with one of
= =
o S
— =

DC - 0-500V - 5 ranges \2 & e recom ANl stock two (o0l fee
: ; pattery o GEl el b 95
AC - 0-500V - 4 ranges  Resistance 0-20Mohms- & rangesplus continuity tester. ) fsoﬁ -a‘f;\.o‘s e e sui Coll CROT9EE, . Comes $
AREiy 50 MA GO AjFGaLLE
H. fAd Py 2y AS0 MO S a1 Fection 10 YouT
. 9” f OO Wa 't‘ mp Modlﬂe Edward L. Satord, Jr. 480 pages, 242 illustrations. =u-‘,:,5.;§§‘w c\ws"’m’z“m“ 00
W} ,1’ ® 100watts RMS: SkHzat 100dBsignaltonoi The mmpm- booi:l of i:,cb:‘:s. fram commercial ";‘“ eamer. Cat :1 A $
Aty 3 ® theultimatein simplicity; even the powertransistors Gu.-u an mngm |mo:t;dl:n n;bmnc:phpqllb;.:mnl n &% m“ 1

commercial emvironments.

b 40 M 310 DIVZY S 3h_ Sies22

Our
price

4 395

3 Digit Counter

The most versatile counter
ircuit around @ Designed
£ for maximum flexibility (dis-
o play can be removed for
0,

Electronics should be fun, but far
#o0 often it = presanted as a diffi-
cult, mystenous subject. The Fun
Wy sories deals with this fasci-
nating subject in an easy 1o under- =
stand, fun way. The first volume
starts off with the very basics.
assumang that you know absolutely
nathing about alectronics. It wall
show you what all the components
look like and how 1o connect them
nte the crcuit. Mo soldening is
required and $o is complately safe
for even the youngest enthusiast.

BOOK ONLY  Cat B-2600

sdfos
The ideal introduction for
beginners from 6-66!

external mounting) and with
wide operating vol- ® LED display @ Up fo

- tage (51 2MHz counting speed

@ Clock enable @ Very
comDrehanslw manual

wave Oscillator

Covers frequencies from
15Hz to 150kHz. All parts
== are supplied including spe-
wy cially printed front panel,
) attractive 'Speedy’ case and
fullinstructions. 9V battery

== not included. 33995

LCD Panel Meter

A versatile accurate panel
meter using a Ial?e liquid
crystal display low:
power consumption. The PC
board design allows for
maximum flexibility to cater
for varied mounting arrange-
ments. The low cost makes
itideally suited as a readout
device on many projects, at
both amateur and pro-
fessional level.

Makes computer generated effects.
Sound even more effective in stereo!

Stereo Simulator

Wish those old video movies had
modern stereo sound? This low
cost gadget turns almost any
mono signal into amazingly good
synthetic stereo! Cat K-34214 1 4‘,g

kits are educational as well as fun

INSTRUMENT CASE

Incorporate module into
other projects

FEGTUIG&Z L] J\ﬁ dlglrLCDdls—
play & 200 scale readl
® loss !hcm 1 mglt occuracy

® 100u¥ resolution e auto-
mu!lc polarity @ Input Impe-
dance greater than 10"chms
® 2pA Input bias curent
@ dual slope conversion
methed e infernal 100ppm
mteronce ® 5V io 15V dc,
imA & 5V power supply,
Cot K-3450

O
S
3
>

9
O
£

- e e e A e e S

CIRCLE

Dick Smith Electronics gives you the choice

ORDER TOLL FREE 1-800-332 5373 ORDER TOLL FREI

A superd case for all 'instrument type
‘opects, and many other besdes Case
splits aparn rrx ease of working, comes

screws, Amazingly versatile allowi
vanous PCB mouw

\— GRReR 1

ng (they can be replaced wil

aluminium paned i required). Suze anpmx.
50 Q) RG-5!
W&E;E&};\;EJHE % 300 ft roll 8¢/t
amateur and two-way radio. Flexible with

B" x 6" x2%" CatH2
17 years of mqilorder experienc
AMATEUR
Cat W-2090 10¢
For use up to SDDMHz making it ideal for
the marine radio installation, CB radio,
stranded center conductor and black
insulation,

make your mailbox your own branch of Dick Smith Electronics

95 ON FREE INFORMATION CARD



-800-332 5373 ORDER TOLL FREE 1-800-332 5373
'ROTOTYPE BOARDS .

ITHUSIASTS, SCHOOLS, LABORATORIES Mini Project
w designing is so simple . . Board

ofe birds nests. No more shor. No mare mess. Now you can bulld up those 37 x 247 x 3" one-plece
dible technology breakihroughs eoslly and simply with these brecdboords. board \v\:lln 58 groups ol 5

4 bus Enes ol 25 connecled
herminals.

id.dnmumd - component leads simply push Inlo holes most
m ): larger components can have short lengths of finned copper wire
Ll hem).

ng of the holes I3 designed o occept standord DIP packoges, too - without
ging e pina

one boord lin't encugh, odd mare .
» smalier board as thoy stay logeth
AT NO EXTRA CHARGE: Eoch breadboard comes complete with o pod of layout
sheals 30 you can ansfer that lonfastic clrcull onto paper for the Ankshed

All lerminals are alpha-
numerical coded so you

o;ar;onvmvou need| Male/Female lugs
ar, L

JS“. : seeuatat 2 round the lable.
et atie W baaat well et n1§ LA TEST BUY

< COMPARE OUR PRICES

E We’'ve bought these direct

Membrane from the manufacturers &

Switch Kits passed the savings on to Midi Projec ST b
3 you. Schools, Universities, rd 10usess Cat P-4414

New! New! We thought you'd = Colleges ring for bulk buying am o e hm‘: hs‘:I::; T'O]:cf Board =

like these as they can be us: rices. : o x 14 pin IC capacity makes It

for just t;boutio gﬁn\irsggglloa;? 5 i o §E‘E°E??"E%EE%'EEE $ 1 9 95  greatior a0 iods and he serious eleck ~

from designto fin project. 4 PHO: $4595 5 o =i

smtchlngg Is normally open, o DIgI'a' Trdlnel' numeniceadingondiachass 1.0 et Supe ?‘mmhtfblnhbamamumu;; :

momentarycontact, pushbut- — Forbreadboarding, Digitalcircuits, Flip-  9reups of 8 connacled lermi Maxi Pl'OiOc’l' Board riv

fon lype. Easy to assemble. T flops, MUIiVIDIGIONS, COUNters, BNCOTRNS,  cammbtisd orminal ANDYSY 8" x6" x 87 0ne pioce board wih 456 fore o) Baan achds tellng for 70%

Even our president can do il 3 decoders, multiplexers, demultiplexers,  ge! the large work shesipod  connected ferminls, 3 binding posts  manu i

facturer, we don't think you'll ever be

as welll ifor oble lo beal this volue. ‘

?cm:unimccnmcw—
See our new stores in Redwood City and Berkeley

Logic

2 sequencers, registers, LED and 7 seg-

ment LED displays, memory devices,
E elc. Specs: (1) AC power Jock - DC
0 +H12VB00mA; (2) Power switch AC adap-
B‘ tor/battery 1.5V x 4; (31]1 Pulse Sw: two

bounce free push bultons; (4) Logic
Q sw: eight logic level switches in DIP

SPECIFICATIONS

e Circultresistance: lessthan
ohms

Contact ratig: DC 24V max

max
Open Circult Resistance:

. Feoatures:

100 MEG minimum
Contact material: carbon
in sides

Life fime: tested to one 3
miliion operations at 24V
DC 5maA

4 key Cat K-3605 - $4.95
42 key Cat K-3507 - $6.95
16 key Cat K-3609 - $8.95
80 key Cat K-3611 - $39.95

3 switches; (5) DC O/P: DC +5V 750mA
@ for user, (6) B-023 breadboard: 1580
0O interconnected te points; 57) LED dis-
= play: eight LED buffered logic level
indicators; (8) clock range selection
10-40kHz, 1K-20kHz. Power supply to
suit s}not included). M-9530 12V 1amp
$14.95. Comes complete with fraining
manual.

95

Cat P-4625

0
o
%
=
o
=5 10 up $119.95 ea

Probe ¢18%

el Ti

@ Adjustable threshold for DTL/TTL or

CMOS cicuits
Two modes of operation: pulse (with

A superb time-saving tool for the hobbyist, ®
M his

logic probe hooks onto the circuit under
test for it's power (5V DC), and you can tell
al a glance what the logic level is by which
of the three LED's is glowing. It is easily

® Low circuit loading (approx 30uA

time @ 30 you don't misa
quick pulses!) and mem (holds dis-
play until cancelied).

input)
held in one hand — so your other hand is @ Tested to 12.6MHz
left freel Cat Q1272

INISS 1D3A
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L Ec T R Fun Way

E ....... Eag! IW"'IIJ,U‘ Yll'hl‘ S Vol 1 for full instructions and
I..:jrr:q.uir.:;::o::‘:' Instructions | Flasher o a1t e e:;ran‘;.r.-'ons.a
tach tronic

in WayV

ewaliery,
o 3 burglsr warni
light, etc. The dvo:g
15 yours and it's sasy!
Cat K-262 1.

Fun Way One Project Kit 4-10
Enables you to build any of the first
ton peosects in Fun Way One. And
because the components are not scl-
dered, they are all re-usable 30

can build any other of the first ten

projects too.
k2600 8 725
in Fun tinuity Indicator
‘ou've bullt sl the projeci T Continu
Ny 1 and now you're looking 150 Transistor Tester

iomething B3 E‘,u, Way 21
Fun Way 1 fin

Waler Indicator
Light/Dark Indicator

Extremahy handy for ko =1 The Flasher

m ] m.rr;:::'i:; f:‘\:u beo!v':':r""‘l:é S An electronic Siren

| pe used in 3py holes.  Surpasing = _— Dog and cat communicalor

150 how :u:‘_:kl’ Transmats 1o ary stan- simple for wcLh an = S s len ks
hosen o b8 gi’ REL" Morse code communicator
and you'll Senend Music Maker

BOOK OHLY B-2805

5 3 gift bargain. Over
:1“:1}‘:1:1&:':1‘1 than $201 This pack has
allty sebech

been specially 3¢

ed for quality and
of Fun Way Volume

Over $28 worth

pat | for counting
nons = “é"‘
Can K26

51 for fun!
oy

s
apphica

ather muir
Biect ‘Talented

elocrs, chirping. Turn the light your i
£hing lahts - con: o0 and it g 103 spoakers! O make 8N Dis s pagc
Lty tester, Morge infuriating! racila PAamplifiet, | Burglar alarm,

e i Cak-2660

Whaasa! Hide it in a
dark room and it starts.

for
Just the -shot
“Walkie' stereo = .‘°"‘"m
you can listen i " n

s 7s9s

*

Sound Effects Generator

A Crystal Set

One Transistor Amplifier
Bear Powared Radio

Two Transistor Amplifier
World's Simplest Transmitter
Voice Transmitier

CB Radio Receiver
Amateur Radio Recelver
Radio Booster Amplifier

Fun Way One Project Kit 14-20
Contains the mare specialised com-
panents required to complate the last
ten projects 1 1-20) in Fun Way One.
Nole: you will also need the 1-10 kit
te buidd the projects.
Cai K-2610

s 790

o >
Wowl A real musical c
Like @ disco = but 31 993 synthesizer, with de- Whon you've worked your way

batiery operated 50115 5 cay, 9}
ST || uet AT sy 1o Pembies | Beoure aasimncoy =
e K | oo Db le | S| v | e elcoudSe eooviralos - =
,1 2’5 wese i * || Eireites L M Cargaetn * Each kit requires the book for instructions :‘é
; (3]

[-800-332 5373 ORDER TOLL FREE 1-800-332 5373
CIRCLE 95 ON FREE INFORMATION CARD 35
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ORDER TOLL FREE 1-800-332 5373

FANTASTIC HEAVY DUTY
TEST BENCH SOLID-STATE
POWER SUPPLY 13.8V/

429/ ) 4A Peak

This beauty will supply up 1o 20 Amps all day to test bench impact plas
amateur radio station. Idesl for 50 and ;5 5::!1 ;onla:r‘mmmblz . kud Ir:'!l;‘fl:‘vll ventilation i':'

linear amplifiers. It Lt
e ot o it 38 prwcision chgdleted DC:supely Verth i ol i
®El overload with instant reset ﬂm&“holo wmgﬂwh
Reguisted D.C. Power Supply, 13.8 VDC. 3/5 Amp. For home, lab, -t M-8545

® Fuse protected
service banch. CB, stereo and auto radics, this is an extremely versatile
unit. You'll wonder how you managed without it! s 1 9

® Neon lighted on/olf rocker switch
Cat M-O547 Size: 115" x 7.75 x 4,375 Weight: 161b l
Inputis 117VAC B0Hz 1 00W. and the output is fully regulated low ripple
13.8VDC 1o supply, 3 Amps continuous and upto § umru lurma The unit

!
‘s Ni-Cad chargmg iy IS

ight.
1518 Hola Cust PNGGUGH mratal I e i Dick Smith Electronics — your one stop eloclronics shc
E Cabinet SRR e 8 : tput
imludunzmmln'pom reamer, tommy H‘ h ou p
bar, 5 punches - 16mm, 18mm, 20mm, & -"i G‘
25mm, lnd 30mm. Individual ch-ub L’
HHO

R

DSE

|s fuse and double-shor circuit protected with on/off swite

ed by an enlhusiast like you at

TV

=]

= ]
would 1
S gC Ys149 Solar Panél

T 1 Z-4B45 wutilize high tec 1
o= oo o B Taas ha gone S
te makes U
sulatod l"';';""‘”m ml;nulmdwn\hlrv‘w
i

CWNErs, amatel
hashi
opef 3 of anyon’ u!ut‘h!ll s
kaep lZwallnr\'chnrqu in an out of the
10

b= 1449

3 mwu%““"“""z 4845 40 up $140.00
or 2 L]

0000 &
Can't charge NiCads inside the device? No problems: this incredibly versatile | 0 @ 51 995 : ITTJJ

charging cabinet suits ulrlullh'lll sizes and types of NrCad cell. Has a test metar
m indicate charge and & LED indicators 1o show batteries are connected. Fully
complete with plu plck Cat M-9519

ur woﬂdwlda ulk buying power makes our prices look cra

1.2 & 2.2GHz Frequency Counters

1110 voitsl
We have been fortunate enough to make There are two to models 1o choose fram: 500 MA DUIEYMA Cat Z-4844 w up $99.00

o 20V @ 250

- this exclusive direct buy. Compare the = ; hon idess
s IVE ) i m: .:;:;::T;In‘.;r..:“‘:n; 533& §; - ISHi w© ;%*é;, r;\;q 7\:&3‘:{%,“.‘ dgm‘ur plog. ||;:::Ind suc
h
MODEL24  MODEL22 “MADE IN U.S./
y Cotasie MA

Y Cat @-1315

$2 49 oNt 49?.. .“..m“. 2600000000000
= SHiiTH’'S - WHERE THE 1
GEJ EL Ec TRON'cs ..Eo..NooToouuun

ce — as close cs
m
b
(2]
F
c

“..”....”

DSE 2840

Primary: 117V, B0Hz
Secondary Voltage: 4.5-4.5V $ 5
Secondary Current:  150ma
Terminations:  Flyng Leads
Cat M-2840

L]
........”........”

Stand
with magnifier!
fos e it BEAT
:::rh;:\l; m;ﬁﬁhﬂu: THIS
Gies ormoangroa.ec. PRICE
= plus a unique magnifying

lens for those close 3695
assembly jobs. Cal T-5710

000 ............

FREE Battery Chorglng
with the
Solar Battery
Chargers

10up$228

Secondary Current: 150
Terminations: Flying Leads
Cat M-2851

Primary: 117V, BOHz
Secondary Voltage: 6.3-0-6.3V 5
i,

Charge Batteries with Free Sokar Power through
spo:? Technology avallable from Dick

NEW

Here is a convenient and safe way to rewitalize
worn down batteries. Pocket chargaers start saving
maney the first time they are used. These pocket
chargers are completely self contained, compact
and easy 1o use

DSE 2155

Seconds ?&T-'gw AL wgla 75.8
v .3, 1.5,
95 12815V
Secondary Current: 1 Amp
Terminations: Flying Leads
Cat M-2155

10upis.s0ea s 5 9
DSE 6672
TagedSecmiy 13175 20,26 $79

Q
h
L. -]
o=
0’ gunun Ko ?:mﬁ“ butt i
rings naw life 10 your on cells 4 s
. M-9504 19
n 4 x AA Charger
Cancharge from 2 1o 4 ' AA’ ni-cads complete with
o suction cup and hook for easy suspansion. 1) fles
M-9502
.— 2 x AA, C, or D Charger
)
h

This one comaes complete with C and AA adapter
83 well a3 suction cup and hook for sasy suspansion.

M-9500 . 12Qes

Dick Smith Electronics - as close as your mailbox

(W Secondary Currant: 1 Amp

e A 55 | ‘ermination: or Lugs

i P ";LEgImN&rERJ&U.EﬂmP‘:EEE.::l;D.::?\;Lirm::cu-nn Cat M-6672 10up 36 s5ea
MagazineFile

switch waith inbuth 12V globe. Square finish body, round mounting

Amagazine binder, |duzliurlﬂ'r i m'- \6

magazines thal cover 12 issues ,“\, ‘C A 90 * 75

[l ine with ‘x

e Eier 4 IRRADIATED HEAT “Swintable HoctricalTape  $375 .1

{he magazines. Cat B-4045 Clegionce: S For RF connectors, computer connectors or any around the object. Secondly the Inner lines *
10 or mr.n 50 each ‘connector or cable splice that has o be water soften and flow into the tape wrappings. Ten:

proofed or Insulated. When heated Sa heat gunwill strength 1200 P51 Dielectric strength 9kV min. Co

VaLue $4]95
serve excellently) there will be a 30% tightening Black, 10" length.

glantt'lHalngbOOI;so' EXTRACTION TOOL Signal :nje;ior
eciricai Gircul $995 Satisfaction box Checrenbosen 3 &9
2% 3

N
v -

nd RF circuits (har
Raymond A Collins-880 pages Guaran teed s extend 1o rrary M
Giant isn't the word: its a whopping 880 pages! With  cat T4650 or your simply and easily. Often 4
B0 chapters covering everything from crystal sets to o~ : s i k ;gﬁnufur"gkﬁ;tfrr:ﬂr:ﬁ g: Bath
e way 10 remove s t! t indi
c0mpuler circuitry, Ya:f:::;ure to find what you want ﬂmmwo i Al :; i money bac - :::‘ :s,.,p,‘:,., SS, con £ Operc
1 . Wi probe an
Cat B-1780 Fila snc o atic .‘3;‘;‘7.‘;:,3’“'“ i) earth clip, Cat G-1270 qg

ORDER TOLL FREE 1-800-332'5373 ORDER TOLL FRE

CIRCLE 95 ON FREE INFORMATION CARD
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ATIC RAMS
3% dight LCD driver Cat 2-6300
JEVICE CatNo Dascription lc SOCKEIS
2402 29302 T024x 1 FINS Speed Price 1D Up ea 122582000 $7.00 e
16 350ns 99¢ 89¢ Why endanger valuable
‘2::4 9306 1024 x 4 48 450ns 4.05 95¢ IC's by soldering them
6446P-4 2-9308 2048 x8/16K CMOS 24 200ns 349 295 Steciby Mo circultTake
® sale approach: use an
'NAMIC RAMS 74HC ekt ke
d . sarvice and repair of your
24116 29310 16,384 x 1/MM5290N-3 45 200ns 1.00 RS gt N R arce Dk cof B Diotset mlc mucR sasiar
4164 7.9342 65 X ns 1. 90¢ Ea 10up. too. There's an IC sacket 8 pin m
/536 x 1 16 150ns 395 3s0 74HCOO z.s800 10 suit all Y Pin.min! DIL sockel 45¢
41256 29314 262,144 x 1 16 150ns 1095 995 74HCO2 75302 o -g common IC's.  CatP-4080 10up13¢ ea
ROMS gos PS8 o # GRS 4%
T4HC1IN Z-5811 e g L 10 up 14¢ ea
2516 2-9207 2048 74HC14 75814 ! ! 16 pin DIL sock
2SR 220) 2048xBISKIS 24 asone 498 73 raCE Zosa A CatP2 180 10 0p 16€ ea
2732A  Z9209 4096 x832K(21V)Intel 24 150ms 495 (o9 J4MC32 ZSsm & &
: -5874 70 a5 tiny fraction of
TAHCT 3 are only a finy It
00 SERIES ;EEESE _%;g B r(m: :\eumros'is:‘;‘; E“;fm'; m'Eune about types ; <
: . -5866 ; ; :
ot o Cusmncime oo s s G HEE o oE  \Sphe e B @
59088 79388  CPUA6 b8 bll Databus 49 N2 1998 17.95  7ancise S50 S 5 M5
82355 29453 1495 1295 T4HCI57 7.5938 : 133 c Pack Use 10 a5
255A  2.9455 b Ll 750 680 JanCles S35 3% (W Qofeomy PANLT WA t freit] W \ %
4 rog Peripheral i : 2 3 | i et z I
B284A 29484  Clock Generalor and Diiver 2o 495 a0 UUCIOIRE hn wn o8 TommimeCale i % L%
D8288  7-0488 Bus Conroller 8085/88 G sl S 20 A e G 4
i n
g 13.95 4295 ;:ngg:g gg;g :1.05 $1.05 %‘1%3331 3‘%0 ; A Swite P i :'
3 075 3448 060 A -
T4HC245 7. ci 500 P
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Global Specialties
Corporation Model 8001
Scope Multiplexer

Display up to eight analog
or digital signals at one time

THE OSCILLOSCOPE IS AMONG THE
most versatile troubleshooting
tools an electronics technician or
hobbyist can own. Even more ver-
satile, however, is an oscilloscope

CIRCLE 5 ON FREE INFORMATION CARD

that is capable of displaying two or
even more channels of data. But
oscilloscopes that are capable of
displaying four or more channels
can get very expensive.

If you already own a single- or
dual-channel scope, there is a
more economical alternative. That
is the Global Specialties (70 Fulton
Terrace, PO Box 1942, New Haven,
CT 06509) model 8007 scope multi-
plexer. That device allows you to
display up to eight channels simul-
taneously on asingle or dual chan-
nel scope.

The 8001

The 8001 is housed in an attrac-
tive 4 X 10 x 7-inch case: the unit
weighs 3% pounds. It requires a
nominal T17-volt AC, 60 Hz power
source.

QUALITY COMPONENTS - NOT MAIL ORDER “SECONDS' *

Send $1.00 postage and handling
tor FREE COMPLETE CATALOG
which includes coupon for $1.00 OFF purchase
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General coverage recelver has ex-
ceptional selectivity and sensitivity.

i LT : : ' only
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More than just a calalog, a trustworthy guide to what's new in electronics and computers

News about important product innovations is
packed into every page of the quarterly, full-color
Heathkit catalog. For many years, the illustrated
Heathkit Catalog has been a guide to new and excit-
ing kit products for people like you to build. To enjoy
and learn from them, while saving money in the
process. What sets the Heathkit catalog apart is its
range of high quality products and accurate infor-
mation to help make your buying decisions easy.

All you have to do is fill out the coupon to get your copy.

Company

A subsidiary of Zenith Electronics Corporation

st e e e s e i Er = e T et e £t e ]

Heath Company
Dept. 020-324
Benton Harbor, Michigan 49022

YES! Please send me a copy of the
all-new FREE Heathkit Catalog.

Name
Address
Gifyro - > e B8 1 ASiate

AM-444B Zip

I P
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Up to eight input signals can be
fed to the unit via a grouping of
eight front-panel mounted BNC
connectors. Input frequencies of
up to 20 MHz (-3 dB) and voltage
levels of up to =5 (10-volts P-P cen-
tered about zero volts) can be ac-
commodated. The unit can with-
stand input voltages of up to =50-
volts. -

For input signals of greater than
+5 volts, some degree of attenua-
tion is needed. For signals of up to
=50 volts, a 10:1 attenuator probe

can be used. For greater signal lev-
els, or a different level of attenua-
tion, a simple voltage-divider can
be used. The excellent instruction
manual (more on that in a mo-
ment) provides information on
several different voltage divider
circuits, including variable and
calibrated types.

The unit provides two outputs
for connection to a scope. To gen-
erate the vertical-output signal,
the input signals are scanned se-
quentially and summed with the

ACEBOARD
All Circuit Evaluators
for solderless circuit

AP PRODUCTS made

the first solderless
breadboard way back
in 1968, and we sfill make

Aces hig

circuit builders.

building and testing.

h with

them best. Because our experi- . g
ence faught us fo avoid the piffalls %
that can mean circuit errors, We do it =
by paying attention to details. Like using noncorrosive nickel-
silver in our frankly superior terminals. And like sealing each
contact cell with an adhesive-coated polyethylene foam that
prevents short circuiting. That's why you can count on the
reliability of our solderless boards when you specify any one of
the 10 different ACEBOARD models that offer from 728 o 5424
tie points, and 2 to 36 buses.

AP PRODUCTS made the first modern solderless breadboard,
and we still make the best.
Call Toll Free 800-324-9668 for the name of the distributor nearest
you. In Ohio, call collect (216) 354-2104.

® AP PRODUCTS INCORPORATED
9325 Progress Parkway
P.0. Box 540
Mentor, Ohio 44060
216) 354-2101
X: B10-425-2250

RADIO-ELECTRONICS
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Global 8001
OVERALL
PRICE

EASE
OF USE

INSTRUCTION
MANUAL

PR:CE/
VALUE

output of a staircase generator.
The amplitude of the input-signal
portion of the output signal can be
varied from 0 to 75 mV by using the
front-panel MULTIPLEXER GAIN cOn-
trol. That control affects the ampli-
tude of all input signals equally.
The scanning rate can be varied
from 40 kHz to 1 MHz using the
RATE control. That control is ad-
justed for minimum trace flicker.

The trigger output is used to
supply a trigger signal to the
scope. The unit uses the signal
present on channel 1 to generate
the scope trigger pulse. As such,
all signals to be displayed should
be time-related to the channel 1
signal; otherwise an asynchro-
nous display will result. In addi-
tion, the lowest frequency signal
should be connected to channel 1.

The trigger circuitry in the 8007 is
limited to 10 MHz. At that point,
the trigger signal becomes a
positive DC voltage. For applica-
tions where the lowest signal of
interest is greater than 10 MHz, the
scope trigger must be connected
directly to the signal source rather
than the multiplexer.

The pulse width of the trigger
signal is switch (internally located)
selectable between 0.1 and 1.0 p.s.
The trigger threshold level is varia-
ble between —5 and +5 volts. A
POLARITY switch selects whether
triggering will take place on the
positive-or negative-going edge of
the trigger signal.

The unit offers several options
in terms of the trace display. Possi-
ble multiple-channel displays in-
clude all eight channels, the first
four channels, or the last four
channels. The multiplexer is also
capable of a single-channel dis-
play. In that mode, only one trace
is displayed at a time. Successive
channels can be viewed by press-
ing the front-panel INCREMENT swi-
tch. A PUSH-TO-CALIBRATE switch

12[3]4156|7|8|9]10




Where ’s Your ELECTRONICS Career Headed?

é}, your niove.
g |

The Move You Make Today Can Shape Your Future

Yes it’s your move. Whether on a chess board
or in your career, you should plan each move
carefully. In electronics, you can move ahead
faster and further with a

B. S. DEGREE

Put professional knowledge and a COLLEGE
DEGREE in your electronics career. Earn your
degree through independent study at home,
with Grantham College of Engineering. No
commuting to class. Study at your own pace,
while continuing your present job.

The accredited Grantham non-traditional
degree program is intended for mature, fully
employed workers who want to upgrade their
careers . . . and who can successfully study
electronics and supporting subjects through

INDEPENDENT STUDY, AT HOME

Free Details Available from:

Grantham College of Engineering
10570 Humbolt Street
Los Alamitos, California 90720

Independent Home Study Can Prepare You

Study materials, carefully written by the Gran-
tham staff for independent study at home, are
supplied by the College, and your technical
questions related to those materials and the
lesson tests are promptly answered by the Gran-
tham teaching staff.

Recognition and Quality Assurance

Grantham College of Engineering is accredited
by the Accrediting Commission of the National
Home Study Council.

All lessons and other study materials, as well as com-
munications between the college and students, are in the
English language. However, we have students in many
foreign countries; about 80% of our students live in the
United States of America.

T T e L ST T T T e =
! Grantham College of Engineering R885 |
| 10570 Humbolt Street, Los Alamitos, CA 90720 }
| Please mail me your free catalog which explains your
{ B.S. Degree independent-study program.
! Name Ag“
|
} Address
| cit i
V. State Zip
L ) SRS o G T PV i _l
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zeros all traces to allow proper
positioning on the scope.

The instruction manual that ac-
companies the unit is nothing fan-
cy, but it performs its intended
function very well. As the unit is
extremely easy to use, a great deal
of space is devoted to the theory of
operation of the unit, and mainte-
nance and calibration details. In-
terestingly, while a complete
schematic diagram is provided,
there is only a partial parts-place-
ment diagram; only adjustments
and test points for calibration are
shown.

The model 8007 is covered by a1-
year warranty. It sells for $450. R-E

Hayes Smartmodem
2400

Is 1200 baud _
‘communication fast enough
for you?

CIRCLE 6 ON FREE INFORMATION CARD

ONCE UPON A TIME THERE WAS ONLY
one kind of modem—a 110-baud
accoustically coupled type. Well,
time marches on. The rubber cups
went the way of whale bone cor-
sets and common baud rates in-
creased as inevitably as taxes.
What started at 110 baud became
300, 300 became 1200, and now
we've arrived at 2400-baud mod-
ems for home computers.

The latest advance has come
from Hayes. They’ve been making
top quality products since 1978,
and have earned a reputation for
innovative technology and re-
liability. The Smartmodem 2400
has all the features you could pos-
sibly think of and a few that might
not have occurred to you.

First of all, like all Hayes prod-
ucts, this is an intelligent modem.
It has an extensive command set
you can use to control every as-
pect of its operation; commands
may be issued either directly from

Eicotrenios [ iT=ADS

THE WIRELESS TELEPHONE TRANSMIT-
TER model WTT-20 is only the size of a dime,
yet transmits both sides of a telephone con-
versation with crystal clarity. Completely au-
tomatic Uses power from the telephone line
itself. Never needs a battery! Up to % mile
range. Use with any FM radio. Complete kit
only $29.95. Tax included.

FREE SHIPPING. DECO INDUSTRIES, Box
607, Bedford Hills, NY 10507. (914)
241-2827.
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IntelliBurner EPROM-EEPROM & MICRO-
CONTROLLER programmer $299 Commu-
nicates through the serial port of any personal
computer. Use your PC's modem software to
read, verify, or program all popular EPROMSs,
EEPROMSs and 87xx series micro controllers.
Custom software included for IBM, CP/M or
Radio Shack PCs. Other programmers from
$149. Bare PC boards with software from $39.
ROSS CUSTOM ELECTRONICS, 1307
Darlene Way #A12, Boulder City, NV
89005. 702-293-7426.
CIRCLE 254 ON FREE INFORMATION CARD

AND

RESERVE
YOUR SPACE

e 6 x rate $650 per each insertion.

e Reaches 225,016 readers.

® Fast reader service cycle.

@ Short lead time for the placement of
ads.

® We typeset and layout the ad at not
additional charge.

Call 212-777-6400 to reserve space.
Ask for Arline Fishman. Limited num-
ber of pages available. Mail materials
to: mini-ADS. RADIO-ELECTRONICS,
200 Park Ave. South. New York. NY
10003

ZENITH SSAVI DESCRAMBLERS only
$169; GATED PULSE & SINEWAVE de-
coders $199 each. Reconditioned. Original
equipment for UHF chs. 23,27,31,
48,50,51,54,57,60,67,68 etc. Quantity dis-
counts. Surplus Cable TV equipment: Jerrold
SB-3, Oak N-12, Zenith Z-Tac, Hamlin 1200,
etc. Catalog $1. 10 days satisfaction guaran-
tee & 90 day warranty. AIS SATELLITE, P.O.
Box 1226-E, Dublin, PA 18917.
1-800-643-2001 or 215-249-9411.
CIRCLE 258 ON FREE INFORMATION CARD

ELECTRO IMPORTING CO. CATALOG.
This reprint of the historic 176-page catalog
No. 20 gives you an accurate look at the stale
of electronics in 1918. Contains everything
from a Zinc Spark Gap to a 1000-Mile Receiv-
ing Outfit. You can get your own copy of this
modern antique, profusely illustrated, for only
$4.95 plus $1.00 P&H. Order yours from R-E
BOOKSTORE, Radio-Electronics, 200
Park Avenue South, New York, NY 10003.
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SATELLITE TELEVISION RECEIVER
SEMIKIT with dual conversion downcon-
verter. Features infrared remote control tun-
ing, AFC, SAW filter, RF or video output,
stereo output, Polorator controls, LED chan-
nel & tuning indicators. Install six factory as-
sembled circuit boards to complete. Semikit
$300.00. Completed downconverter add
$100. Completed receiver and downcon-
verter add $150. JAMES WALTER SATEL-
LITE RECEIVER, 2697 Nickel, San Pablo,
CA 94806. Tel 415-724-0587.
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SINGLE AND DUAL TRACE Scopes, Ana-
log and Digital Multimeters, Power Supplies,
High Voltage and Low Cap. Probes

RF and Sine/Square Wave Generators, Digi-
tal Capacity Meters. EMCO ELECTRONICS,
P.O. Box 327, Plainview, NY 11803. Send for
your free catalog.
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ONE MAN CRT FACTORY, easy operation.
Rebuild CRT's for tv's, bus. machines,
monitors, scopes, etc. Color, b&w, 20mm, for-
eign or domestic. 3x6 ft. space required.
Profits??? Average CRT rebuilding costs—
$5. Sell for $100 = $95 profit; x 5 CRT’s =
$475 daily; x 5 days = $2375 weekly profit.
Higher profits overseas. Investigate this op-
portunity today. We service the entire world
Contact: CRT FACTORY, 1909 Louise St.,
Crystal Lake, Il. 60014, (815) 459-0666.

ViDEO
SCRAMBLING

TECHNIQUES

SUBSCRIPTION TV MANUAL. This infor-
mation packed book details the methods
used by subscription TV companies to
scramble and descramble video signals.
Covers the Sinewave, Gated Pulse, SSAVI
system, and the methods used by most cable
companies. Includes circuit schematics, the-
ory, and trouble shooting hints. Only $12.95
plus $2.00 first class P&H. ELEPHANT
ELECTRONICS INC., (formally Random
Access) Box 41770-R, Phoenix, AZ 85080
CIRCLE 120 ON FREE INFORMATION CARD

CALL NOW
AND

RESERVE
YOUR SPACE

® 6 x rate $605 per each insertion.

® Reaches 235,323 readers.

@ Fast reader service cycle.

e Short lead time for the placement of
ads.

@ We typeset and layout the ad at not
additional charge.

Call 212-777-6400 to reserve space.
Ask for Arline Fishman. Limited num-
ber of pages available. Mail materials
to: mini-ADS. RADIO-ELECTRONICS,
200 Park Ave. South. New York. NY
10003.

THE MOST EXCITING KIT YOU WILL EVER
BUILD The model WAT-50 miniature FM
transmitter uses a 4-stage circuit NOT to be
confused with a simple wireless microphone.
Up to 1 mile range. So sensitive, it will pick-up
a whisper 50 feet away! Use with any FM
radio. Complete kit only $29.95 tax incl.
FREE SHIPPING. DECO INDUSTRIES, Box
607, Bedford Hills, NY 10507. (914)
241-2827.
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AGOERNL
ELECTRIES)

MODERN ELECTRICS. Miniature souvenir
of the first publication ever produced by Gerns-
back Publications. This issue appeared in
April 1908—just 75 years ago. You can own
your own reprint of this unique first edition for
just $2.50 plus 75¢ P&H. It's available from
R-E BOOKSTORE, Radio-Electronics, 200
Park Avenue South, New York, NY 10003

INVASION OF THE ROBOTS. NEW from
ELECTROMANIA, the entire "MOVIT"
ROBOT line. This month's specials: PIPER
MOUSE, Command Whistle (included), turns
left, stops, right, advances, $39.95.
MEMOCON CRAWLER Keyboard program-
mable Robot for lights, horn, movement,
$69.95. Both require assembly. Educational
and fun. Master-Visa. 1-800-632-4441 NY
STATE, 1-800-645-4441 Nationwide.
CIRCLE 260 ON FREE INFORMATION CARD

TELEPHONE ANSWERING MODULE. EN-
ABLES ANY CASSETTE RECORDER TO
ANSWER PHONE AND TAKE MESSAGES!
This module automatically answers phone
after 1 ring; sends "beep” signal; and acti-
vates your recorder for 20 second message.
Fully assembled & tested. All patch cords
included. Only $29.95, tax included. FREE
SHIPPING. 30 day money back guarantee.
Dealer inquiries welcome. REBEL ELEC-
TRONICS, P.O. Box 15785, Plantation,
Florida 33318.
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MANUFACTURERS OF QUALITY
ELECTRONIC COMPONENTS
s BATTERY CLIPS & HOLDERS
s CABLE SETS « CONNECTORS o CAPACITORS
® DISPLAYS » LEDs o FUSES « JACKS & PLUGS
s KNOBS « LAMPS o« POTENTIOMETERS
» RF COILS « RELAYS o RESISTORS
s SWITCHES » SEMICONDUCTORS o SPEAKERS
o TEST EQUIPMENT » TRANSFORMERS o TOOLS
« WIRE & CABLE
OVER 15,000 DIFFERENT ITEMS IN STOCK!

® Phone and Mail
Orders Welcome

« Cotalegs Mailed
Outside USA
Send $2.00

# Sales and Order Desk
Opan fram &:00a.m.[PST)
e TERMS: C.O.D, Visa,
MasierCharge
{Open Accounts Availabie]

MOUSER ELECTRONICS

11433 WOODSIDE AVE. SANTEE. CA 92071
PHONE (619) 449-2222 TWwx 910 - 331-1175
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the keyboard or inside running
programs. The command syntax it-
self is a curious carryover from the
early days of telecommunications.
All the commands have to be pre-
fixed with the letters “AT” - just like
the old Attention Codes from the
era of teletypes and paper tape.

Everything from the baud rate to
the speaker volume can be set by
using the AT commands and the
settings you select will be written
into the Smartmodem’s RAM. If
the command is issued correctly,
the modem will let you know by
printing “OK” on the screen. And
if you fumble on the keyboard, the
modem will let you know by re-
sponding with the word “ERROR”.
In all, there are ten result codes
that the modem can put on the
screen. They range from letting
you know if a dial tone is present
on your line to whether or not the
number you're calling is busy.

Hayes has also included a series
of commands for testing both the
modem and your terminal. You
can tell the modem to do a local
loopback to test your equipment,
or loop the TELCO lines to test the
equipment on the other end. As
always, you'll get an indication on
the screen to let you know exactly
what's going on. All those mes-
sages not only make it easier to
keep track of things; if you write
your own modem software you'll
find that they'll go a long way to-
ward cutting down your program-
ming time.

Where’s the DIP switch?

Configuring the modem for a
particular set of communication
settings is easy. All the param-
eters—baud rate, bit settings, how
many rings to wait, etc. are stored
in memory. How they’re stored de-
pends on whether you want them
for just one session or decide to

keep them permanently. As with
most modems, temporary storage
is done by keeping the configura-
tion in RAM. Unlike other mod-
ems, permanent storage does not
involve setting any DIP switches!

Hayes has replaced the dreaded
DIP switches with non-volatile
memory. Permanently configuring
the modem involves nothing more
than telling it what settings you
want and then issuing a “write”
command. That's all there is to it!
As an added bonus, since the fac-
tory default settings are in the
modem’s firmware, resetting it is
only a matter of issuing another
command. The idea of storing-sys-
tem defaults in non-volatile mem-
ory is a great idea and we'd be
surprised if it didn’t start to show
up in other peripheral devices.
Printers, for example, could for
that approach.

The Smartmodem 2400 is a
stand-alone unit that's set up to
accept a standard RS-232 con-
nector, and a group of LED’s on the
front let you keep track of the
modem’s status.

At the moment there aren’t a lot
of dial-up services that can sup-
port 2400 baud, but that's the way it
used to be when 1200 baud started
to become popular. It’s only a mat-
ter of time. And while you're wait-
ing for your favorite bulletin
boards to upgrade to 2400 baud,
there are still a lot of advantages to
the Smartmodem 2400. It has
every possible feature you could
want in a modem and it's incredi-
bly easy to use.

The manual is well written, com-
prehensive, and goes over every
aspect of the modem in an easy-to-
understand, step-by-step fashion.
The Smartmodem 2400 has a 2 year
warrantee that can be extended to
4 years for a $75 charge.

The modem has a retail price of
$899. That may seem a bit steep,
but don’t forget that every time
you communicate at 2400 baud,
you're cutting your connect time
cnarges in half (at least)!

Hayes products have always
been regarded as top-of-the-line
modems, and one look at the
Smartmodem 2400 will tell you
why. In everything from the pack-
aging to the product, this modem
will set industry standards for
years to come. R-E
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Iwatsu’s Four Independent Channel Scope.
There’s 30 years of oscilloscope design

and manufacturing experience behind the
SS-5710-11 Series. Experience that translates
to 27,000 hours MTBF. Four independent
channels with no trace shift. A 3 year
warranty. And that’s just the beginning.

Add up our features and you’ll see no
other scope measures up.

The list starts with easy to read controls
that make any Iwatsu scope, a pleasure
to work with.

Then there’s features like excellent linearity
for high-frequency measurement. A special
jitterless circuit, making it easier to trigger
signals. Independent A and B triggers for
digital applications. Plus a guaranteed time
difference between channels.

HERE'S A FACE

More reasons for choosing Iwatsu.

e 20 kV 6" CRT with auto focus

* Maximum sweep speed of 2ns

* Separate intensity controls for A & B sweep

¢ Wide operating temperature range from
—10°C to 50°C

® SS-5711C includes an optional counter/timer

e S$8-5711D comes with DMM and counter/timer

* 60MHz Model SS-5710 is our 4-channel
scope...just $1,245 including probes, front cover
and pouch

e SS-5710 is also available with optional
counter/timer as well as DMM
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SS-5711C

ANY ENGINEER COULD LOVE.

B INTEN BEAM FOCUS
PUNH TRANCT FinD

——
| muns
AFTER
BELEY EW1
(& BB

DELAY TIME MULT

HORIZ DISPLAY
A AINTEN ALY RIBLY'D) x-v |

POSITION
BN RLP [Pyl

CEEe Tl W ke
| wertrret

|' > J e
AL
[! L e
A3 1] (111} | A/B_TIME/ DIV AND DELAY TIME

1S4

CH I INPUT
AENT WS N

SOURCE
EHY CHE

JIE

e POSITION
FINEIFULL X35 MAG:

TRACE
SEPARATION

J

HOLDOFF

BANDICH 2
WIDTH|POLAR

o i POSPYIO‘:R
[Ty L il L - il L1 e o i]
. ¢ iy .
1 soll i | l
INPUT =

LRl
»

Girvin) v
.

L "N

PR 8 G

§5-5711 4-Independent Channel 100 MHz Scope including probes, pouch, and front cover: $1,695.

IWATSU INSTRLIMENTS INLC:.

@@ 430 COMMERCE BOULEVARD, CARLSTADT, NJ 07072 PHONE: (201) 935-5220, TWX: 710-989-0255
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SEE-IN-THE-DARK

THE PHRASE “SEEING IN THE DARK "’
is a misleading one. With the possi-
ble exception of mystics and mu-
tants, when the lights go out, we all
walk into walls. Being able to see in
the dark all depends on what you
mean by “dark.” The human eye is
only sensitive to a very narrow band
of the electromagnetic spectrum, as
shown in Fig. 1. Figure 2 shows the
eye’s relative sensitivity to wave-
lengths in that narrow band.

The infrared portion of the elec-
tromagnetic spectrum is just below
visible light and extends from about
700 to well past 10,000 milli-
microns. The human eye is nor-
mally insensitive to electromag-
netic radiation in that region. In
order to produce a visible image
using infrared light, then, we need
a device that’s both sensitive to in-
frared and able to translate an in-
frared image into one that the
human eye can see. One such de-
vice is the RCA 6032 image con-
verter tube, and that tube is the
heart of the infrared viewer that
we'll show you how to build.

The 6032 can be thought of as
being divided into two parts. The
front end is a photosensitive cath-
ode that responds to infrared radia-
tion in the range of 500 to 1200
millimicrons. Whatever image is
focused on the cathode is reversed
left-to-right and passed on to the
second part of the tube. That is a
small fluorescent screen on which
the visible image is formed. Focus-
ing the image on the screen is done
electrostatically—a voltage is applied to
the focus ring at the tube’s center and
controls the convergence and divergence
of the electrons being aimed at the
screen’s phosphor. That is similar to the
way the electron gun is focused in a televi-
sion set.

Building the viewer

The schematic of our viewer is shown
in Fig. 3. As you can see, the circuit’s
only job is to produce the voltages that the
image converter tube needs to operate.
Before we start talking about how the cir-
cuit works and what’s needed to actually
build it, there are two things that have to
be said.

CAUTION! The tube needs about
12,000 volts to operate, and 12,000 volts
is a very serious amount of voltage! Be-
cause of that, the utmost care must be

strong, the tube will implode if
punctured. Now, flying glass from
such an occurrence is bad enough,
but the phosphor on the screen can
do you a lot of damage if it gets into
a cut. To avoid any problems, han-
dle the tube carefully and when you
solder the high-voltage leads on the
tube, make sure the iron is in con-
tact with the tube for as short a time
as possible. Tin the wire ahead of
time and never—repeat, never—
solder near the tube’s glass seals.

Keeping those warnings in mind,
let’s take a look at the circuit.

The first stage of the power sup-
ply is an oscillator formed basically
by QI, Q2, and part of the primary
of T1. Resistor R1 keeps the circuit
unbalanced so that oscillation will
start when power is first applied.
The base current for the transistors
is produced by induction in T1 and
is limited by R2. The switching ac-
tion of the transistors causes the
induced voltage in T1 to switch po-
larity and that alternatively turns on

VIEWER

ROBERT GROSSBLATT

“See in the dark”
with this easy-to-build
infrared viewer!

observed when working with this cir-
cuit. Any carelessness is dangerous,
and could very possibly be fatal. BE
VERY, VERY CAREFUL!

That caution should be taken seriously,
even though the circuit is powered by a 9-
volt battery. That’s because our power
supply is capable of producing as much as
15,000 volts from a fresh battery. Also,
although the tube only needs a handful of
microamps to operate, the supply can pro-
duce over 200 microamps. There’s a
world of difference between 200 micro-
amps at 10 volts and 200 microamps at
15,000 volts! Once again, 15,000 volts
can be lethal, evenif the current is negligi-
ble. Be careful!

Secondly, the tube itself is made of
glass and, just as any other type of elec-
tronic tube, it contains a vacuum. Al-
though the glass is thick and the tube is

QI and Q2 in turn. The two diodes,
DI and D2, are steering diodes for
the base current.

When S1 is closed, current flows
through R1 and T1. The base drive
for the transistors comes from T1’s
stand-alone winding. Because the
two transistors are being driven out
of phase, the circuit begins to oscil-
late. That causes an induced volt-
age to appear across T1’s second-
ary. How great that voltage will be
depends on how much voltage is
available from the battery. Assum-

ing that the battery is between 7 and 9
volts, the induced voltage on T1’s second-
ary will be between 200 and 300 volts.

That voltage is rectified by the full-
wave bridge made from diodes D3 to D6.
Capacitor C2 is charged through D7 and
R3, setting the stage for the next part of
the circuit’s operation. Transistor Q3 is
the center of a timing circuit with an R-C
constant determined by the values of R6,
R7, and C3. The 15-microsecond pulse
produced by that part of the circuit fires
SCRI, and causes C2 to discharge, induc-
ing a high-voltage pulse in the secondary
of T2. That voltage is rectified by D9.

The voltage produced by the discharge
of C2 is boosted by the inductance of T2's
primary and that negative overshoot
causes the SCR to turn off. As soon as the
SCR turns off, the whole process starts all
over again.
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The image-converter tube requires a
high voltage in order to focus the image on
the fluorescent screen. That voltage is ap-
plied via a voltage-divider circuit made up
of R8 and R9. Don't forget that by the
time power gets up to the tube. we're
talking about some 12,000 volts at fairly
high peak-current values. The values for
those two resistors are extremely high be-
cause only flea power is needed at the
focus ring of the tube. Excessive current
can destroy the tube, so the resistor values
are probably higher than you've ever seen
before.

Getting the tube to produce a sharp
image is a matter of providing the right
voltage at the focusing ring. The value of
2000 megohms for R9 can be considered a
final value, but the voltage will have to be
adjusted by daisy-chaining resistors to-
gether to form R8. A value of 200
megohms is a good starting point; the
optimum value, which varies from tube to
tube, will be within 15% of that.

If the operation of the power supply
seems familiar to you, it's probably be-
cause the same basic principles are used in
the design of most automobile capacitive
discharge systems. The same sort of

f (Hz)
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FIG. 1—VISIBLE LIGHT takes up only a small
slice of the electromagnetic spectrum.
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range of 550 millimicrons.
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FIG. 4—IF YOU CHOOSE TO use a PC board, this parts-placement diagram should be followed.

pulsed high voltage is needed to make the
spark plugs fire. And if youve ever fooled
around under the hood of a car, you know
that you can be knocked over backward by
the juice at the plugs. Once again: BE
CAREFUL WHEN YOU ARE WORK-
ING WITH THE HIGH VOLTAGES
INVOLVED IN THIS PROJECT.

Construction

Building the circuit for the infrared
viewer is relatively straightforward and
can be done on either a perfboard or PC
board. We recommend using a PC board:
an appropriate pattern is provided in our
“PC Service™ section, on page 78, and
the corresponding parts-placement di-
agram in Fig. 4.

Whatever method you choose, because
we're dealing with high voltages, there
are several considerations that are dif-
ferent from a low-voltage circuit:

® All solder joints must be clean and
shiny. Because of the voltages involved,
anything less than a perfect joint will
cause arcing.

® | cads must be absolutely cut as short as
possible.

® All the components on the board, and
especially those that follow T1, should be
locked in position with paraffin, varnish,
or high-voltage putty.

The first step is to mount and solder the
components onto the board. Do not,
however, mount the high-voltage portion
of the circuit (T2 and the circuitry on the
secondary side of that transformer). Be-
fore building that part of the circuit, you
need to verify that the balance of the proj-
ect is operating correctly. When you
mount the components on the board, pay
attention to the polarities of the diodes and
capacitors. Make sure that the transistors
are correctly oriented and the transformer



leads are properly identified. Do your sol-
dering only when you're sure that every-
thing is correct.

The next step is to verify that everything
to this point is operating correctly. Con-
nect the leads from an ohmmeter to the
battery clips and press S1. That is an easy
way to make sure you don’t have a short
across the power supply. If that checks out
fine, connect the power leads to a 6-volt
supply and measure D7’s anode voltage.
You should see about 175 volts there, and
the drain on the 6-volt supply should be no
more than 75 mA. Be very cautious when
you're taking those measurements. It may
seem that 175 volts is a long way from
15,000 volts, but that voltage can still do a
bit of damage.

Once everything checks out, you can
mount and wire the rest of the circuit. If
you don’t get the proper readings, check
your connections on the board again. The
circuit is simple enough for you to be able
to find your mistake without too much
irritation.

Take the high-voltage leads and tape
them down so that they're about a quarter
of an inch apart. Connect the circuit to the
6-volt source again and you should see
sparking at the output. You have to adjust
R6 for the minimum spark rate. If you
watch the current draw, you should see it
drop as the sparking rate is reduced.

Once again a word of caution. Anytime
you're adjusting a circuit that produces
high voltage, you want to be absolutely
sure to isolate yourself from the board.
That means that a metal-bladed screw-
driver, or anything else metal, for that
matter, to make adjustments is a definite
no-no. And contrary to popular belief,
you don't want to use a wooden anything
either. High voltages do weird things and
that includes traveling through anything
that is even the least bit conductive. Wood
is porous, can absorb moisture from the
air; the result can very well be you lying
on the floor!

Once you've finished assembling the

high voltage supply and you're sure it
works, you're ready to tackle the image
converter tube. But just as there was for
the power supply, there are some precau-
tions to keep in mind for this part of the
assembly as well.
® When you're soldering connections to
the various rings on the tube, do it as
quickly as possible. Tin the wires before
you solder the connections. If you apply
too much heat for too long, you’ll destroy
the glass-to-metal seals on the tube.
@ The tube is made of glass and contains
a vacuum. The weakest points on the tube
are at the small areas where the glass was
sealed after the tube was assembled. Keep
your iron and any solder away from the
glass in general and those seals in par-
ticular. The glass can implode and the
phosphor coating on the screen can cause
you a great deal of trouble.

With those precautions in mind, solder
R9 between the focus ring and the ring
surrounding the fluorescent screen. Once
you’ve done that, solder short pieces of
wire to the ring surrounding the objective
end of the tube and another point on the
focus ring. Temporarily connect R8
across those pieces of wire as well as the
high voltage leads from the power supply.
Make sure that the lead coming from the
D9-C4 junction on the power supply
board is connected to the R8/objective
end of the imaging tube and the other lead
is connected both to ground on the board
and the R9/eyepiece end of the tube.

When you've made sure that everything
is hooked up properly, apply power to the
circuit and you should see the phosphor at
the eyepiece end of the tube glow with a
green light. Turn off the power and fasten
a piece of window screening flush against
the objective end of the tube. Re-apply
power and you should see an image of the
screening on the phosphor screen. Your
next step is to adjust the value of R8 to
make the image as sharp as possible.
Varying the voltage at the focusing ring
changes the electrostatic focus of the
tube. You'll have to experiment with a
number of resistor combinations to find
the value that produces the sharpest focus.
As we said before, 200 megohms is the
nominal value and the correct value for
your tube is probably within plus or minus
15 percent of that.

Once you've daisy chained the resistors
together and soldered them to the imaging
tube (see Fig. 5), you have only one more
final test to do before you can call it a
wrap. Turn out the lights and apply power
to the circuit again. What you're looking
for here is evidence of high voltage leaks.
Those will show up as small sparks or
“corona.”” Note the places where they

FIG. 5—SEVERAL RESISTORS will need to be daisy-

chained to obtain the value needed for R8.

show up and turn the power off. Wait a
second or so for the circuit to discharge,
then insulate those areas with high-volt-
age putty.

Believe it or not, once you've made
sure that the focus is as sharp as you can
make it, (or is at least acceptable to you),
and there’s no evidence of corona, the
project is completed.

Now we come to the question of the
case. You need a focusing lens in front of
the tube and a viewing lens at the rear. In
order for the front lens to focus a sharp
image on the tube’s objective, both the
tube and the lens have to be on the same
axis. And the same conditions apply to the

MEASURING WAVELENGTH

Whenever you're talking about the elec-
tromagnetic spectrum, some confusion
can arise over the units used to refer to the
wavelength of the radiation.

As you move up the spectrum from DC
toward daylight, the frequency of the radi-
ation will increase and the wavelength will
decrease. Those two measurements are
related by “c," the speed of light through: A

= Ki(fic) '
where \ is the wavelength, fis the frequen-
cyin Hertz, ¢ is the speed of light, and Kis
a constant determined by the medium
through which the radiation is travelling.

Although you can refer to the wave-
length in meters, by the time you get up to
the visible part of the spectrum, the wave-
lengths are pretty small. Green light, for
example, has a wavelength of about 550
% 10-2 meters. The two most common
units of measurement for the upper
reaches of the spectrum are the milli-
micron (10-2 meters) and the Angstrom
(101 meters). The latter is named after
the 19th-century Swedish physicist A. J.
Angstrom.
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FIG. 5—THOUGH THE CASE is not critical, here is one that works well. The flashlight at the top is fitted
with an infrared filter for use as a source of infrared light.

viewing lens at the rear. The easiest solu-
tion to the problem is to use a piece of
tubing to hold the whole assembly. PVC
tubing is perfect for that purpose.

A length of 2/4-inch diameter PVC will
hold the imaging tube if you shim the ends
with 2%-inch tubing. The same 2%-inch
tubing can also be used to mount the front
and rear lenses. Use set screws to hold the
2%-inch tubes inside the main PVC en-
closure.

One appropriate case is shown in Fig.
6. The optics in that unit are encased as
just described. The PVC handle contains
the power supply board and the battery.
Once the board is mounted, cut a hole ouf
over S| so that it can be conveniently
pressed. To prevent accidental contact
with the board, slide a flexible rubber
sheath (a section from on old bicycle tire
inner tube will do) over the handle so that
the hole is covered.

Note that there is nothing critical about
the case. When designing and building a
case for your unit, the only precaution 1s
to make sure that no extraneous light can
leak inside the tube, because that will
degrade the quality of the image. Black
tape or putty can take care of any light
leaks.

Once you have the viewer assembled,
you're ready to explore the world of in-

frared light. It’s interesting, and somehow
reassuring, to watch a television remote
control. Yes, they really do put out bright
flashes of previously invisible infrared. If
you put an infrared filter in front of a
flashlight, you’ll be able to see in the dark
by using the flashlight and peering
through the viewer. (You’ll note that the
unit shown has such a flashlight mounted
on it. That flashlight serves as an infrared
light source. Also note that once the in-
frared filter is in place; the light emitted by
the flashlight can not be seen by the naked
eye.) Deep infrared filters are expensive
but a piece of unexposed but developed
Kodachrome will do almost as well. Use
the ends that come back in the box along
with your developed slides.

Infrared energy is also produced by
heat. You can prove that by getting a
steam iron nice and hot and putting it next
to a piece of newspaper. Turn out the
lights, look through the viewer, and you’ll
be able to read by the heat of the iron.

As to the quality of the image you see
using the viewer, there are two limiting
factors. Those are the “brightness” of the
infrared source, and the quality of the
optics used.

Turning first to the brightness of the
source, the unit shown uses a common
flashlight as described. That should be

PARTS LIST

All resistors 1 watt, 10% unless noted

R1—10,000 ohms

R2—1000 ohms

R3—4700 ohms

R4, R5—100 chms

R6—100,000 chms, potentiometer

R7—2200 ohms

R8—200 megohms, see text

R9—2000 megohms, see text

Capacitors

C1—10uF, 25 volts, electrolytic

C2—1uF, 400 volts, electrolytic

C3—1uF, 25 volts, electrolytic

C4—.001uF, 15 kV, ceramic

Semiconductors

@1, Q2—2N2222 NPN transistor

Q3-—2N2646 FET transistor

D1, D2—1N4002

D3-D8—1N4007

D9—MX200EP, 20-kV diode

SCR1—C107D

Other components

B1—9-volt nickel cadmium battery

S1—SPST, momentary pushbutton, nor-
mally open

T1—12 to 400 volts, 10kHz switching
transformer

T2-——11 kV pulse transformer, 400-volt pri-
mary

Miscellaneous: 6032 image tube (RCA),

PC board, PVC tubing for case, focusing

and viewing lenses, battery clip, flashlight,

wire, solder, etc,

The following are available from Infor-
mation Unlimited, PO Box 716,
Amherst, NH 03031: Complete kit, in-
cluding case and basic lenses, but
minus the 6032 image tube, $99.50;
6032 image tube, $49.50; assembled
and tested unit $199.50; power board
kit $34.50; assembled power board,
$49.40; T1 alone, $14.50; T2 alone,
$15.50; D9 alone, $2.50; C4 alone,
$3.00; optional 75mm telephoto focus-
ing lens with iris adjustment and C-
mount, $125.00; optional 50mm wide-
angle focusing lens with C-mount,
$95.00.

sufficient in most cases. If not, a brighter
source of light can be substituted, as long
as an infrared filter is used as outlined
above.

The optics (lenses) are much more crit-
ical. The standard optics supplied with the
kit offered by the source mentioned in the
Parts List are adequate for most hobbyist
applications. If you require images with
more sharpness and clarity, however, you
will need to use higher quality, and more
expensive lenses. Such lenses are also
available from the source given in the
Parts List.

The uses of infrared imaging are end-
less and eye opening. If you want to find
out more about the subject, Kodak pub-
lishes a wonderful booklet called “Ap-
plied Infra Red Photography.” Write to
Kodak, Consumer Markets Division,
Rochester, NY 14650. R-E
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Hooking Up your VCR

Hook-up that video recorder

the right way, and get the most out of your home video system.

CARL LARON
ASSOCIATE EDITOR

SO, YOU FINALLY BROKE DOWN AND
bought yourself a VCR. Now that it’s
home, uncrated, and set up on a stand, it
is time to hook it up to your antenna or
cable system, and your TV. Sounds like a
simple enough task, and maybe it is.

But then again, maybe it is not. That’s
especially true when you are dealing with
cable-TV setups. Unless a cable-TV set-
up is wired correctly, you will lose one of
the most attractive benefits of VCR
ownership—the ability to watch one
channel while recording another.

Finally, keep in mind that the VCR has
a built in RF modulator. That, in essence,
is a miniature TV transmitter. Thus, if the
VCR is hooked up incorrectly—that is, its
output is connected directly to a TV an-
tenna—the output may very well be
broadcast to your neighbors. That, of
course, is a violation of FCC rules. And,
it might get your neighbors annoyed if
they don’t care for your choice in pro-
gramming.

In this article, we are going to show you
the ins and outs of VCR hookups, ranging
from the most simple to the very compli-
cated. When we deal with cable hook-
ups, both cable-ready and non-cable-
ready, TV's and VCR’s will be covered.

Tools of the trade

As with any other job, there are certain
“tools” you will need to get things done
right. In VCR hookups, those tools con-
sist of the various cables, adapters, split-
ters, and switches that an installation
might call for.

Figure 1 shows the two types of cable
you might need. In Fig. 1-a, a length of
75-ohm coax cable is shown; in Fig. 1-b, a
length of 300-ohm twin-lead is shown.

The coax is used to connect the VCR's
75-ohm VHF output terminal to the set.
While most newer sets are provided with a
75-ohm cable input (F-connector), many
still use the familiar 300-ohm, two screw-
terminal inputs, for use with twin lead. In
such cases, the coax must be terminated
with a 75-ohm-to-300-ohm adaptor, such
as the one shown in Fig. 2.

Most VCR’s use 300-ohm two screw-
terminal outputs for the UHF-out connec-
tion. As such, it is most convenient to use
standard twin lead to route a UHF signal
from the VCR to the TV.

For the most part, twin lead is also used
as the lead-in wire from the antenna to the
set. To adapt the twin lead for connection
to a VCR’s 75-ohm input, a 300-ohm-

SPLITTER 2

CABLE
CONVERTER

A/B
SWITCH 2

b

FIG.1—TWO TYPES OF CABLE might be usedin
a home video setup. Those are 75-ohm coaxial
cable, shown in a, or 300-ohm “‘twin-lead",
shown in b.
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FIG. 2—A 75-OHM-TO-300-OHM matching trans-
former or adaptor is used to connect a coaxial
cable to the antenna input terminals at the back
of a TV set.

FIG. 3—IF YOUR ANTENNA uses a twin-lead
down-lead, a 300-ohm-to-75-ohm adaptor is
used to connect the down-lead to the VCR's 75-
ohm antenna input terminal.

FIG. ——AN ANTENNA BLOCK is used to splice
two lengths of twin-lead together.

©)

FIG. 5—A SIGNAL SPLITTER is used to send a
signal to two different devices.

to-75-ohm matching transformer, such as
the one shown in Fig. 3, is needed. Note
that some installations use 75-ohm coax
for the down-lead. In those set ups., no
adaptor is needed.

There are a few other pieces of equip-
ment that, in many cases, will prove valu-
able. Figure 4 shows an antenna block. It
is used to splice two lengths of twin lead
together. Figure 5 shows a splitter. That
device is used to “split” a signal so that it
can be fed to more than one device. And,
finally, Fig. 6 shows an A/B switch. That
is a two-position switch, used with 75-
ohm coax. It is used to select between two
signals or two devices.

And now on to the installations!

FIG. 6—AN A/B SWITCH is used to select be-
tween two different signal sources.

A simple start

Figure 7 shows just about the most
basic of our VCR installations. It involves
simply an antenna with a 75-ohm coax
down-lead, a VCR, and a TV set. The
down-lead is connected to the antenna-
input terminal on the VCR. A length of
75-ohm coax is run from the VCR’s VHF
output to the TV’s VHF input. If the TV
does not have a 75-ohm coax VHF input,
a 75-ohm-to 300-ohm transformer must
be used between the cable and the set.

If your antenna uses a twin-lead down-
lead, the down-lead must be terminated in
a 300-ohm-to-75-ohm adaptor before it is
connected to the VCR. For UHF recep-
tion, the twin-lead down-lead from the
antenna is attached to the UHF input ter-
minals on the VCR and a length of twin
lead is run between the VCR’s UHF out-
put terminals and the TV’s UHF input.

Cable installations

In the balance of this article, we’ll turn
our attention to the various cable installa-
tions that you might run into.

™

In cable installations, it is important to
consider whether or not the set involved is
“*cable ready,” and whether or not there
are any premium channels (in cable-TV
terminology, premium is another word for
scrambled). Keep in mind that cable-
ready sets are not capable of descrambling
the premium services. For that you need a
cable-company supplied descrambler,
which is usually integrated with a con-
version box. Cable-ready sets are good for
viewing unscrambled services, and are
handy to have in some of the more com-
plex cable installations: that’s because, as
we'll soon see, they eliminate the need for
a second conversion box.

As you might have gathered from the
foregoing, descramblers and converters
are not the same thing. Let’s see what
each is, and how they differ.

Early cable systems were capable of
only supplying 12 channels of program-
ming. That’s because a standard television
tuner is capable of receiving only 12 dis-
crete frequencies in the 54-300 MHz
VHF band. Granted, if UHF frequencies
were used, an additional 68 channels of
programming might be available. But,
due to the high line losses at those fre-
quencies (remember, it is cable TV we are
talking about here), the use of UHF was
impractical. In fact, if a cable system
wanted to provide a UHF-TV station, it
would have to downconvert the signal and
send it out over the cable system ona VHF
channel.

To add more channels of programming,
cable operators resorted to the use of a
converter box. A converter box is essen-
tially an external tuner. It allows the selec-
tion of the frequencies “between” the
channels. The selected frequency is then
converted to a single VHF channel (usu-
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FIG. 7—CONNECTING AN OUTDOOR antenna to your home video system. This installation is among

the most basic.
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FIG. B—CONNECTING A CABLE-TV FEED to your home video system. With this setup, you can only
record and view the same scrambled or unscrambled signal.

ally either Channel 3 or 4) and fed by the
converter to the set. Cable-ready sets are
made “‘cable-ready” by using a tuner of
the type found in cable converter-boxes.

Thus, essentially, a converter is a tuner
that allows you to receive frequencies that
are not available using a standard TV
tuner. If the signal on a particular frequen-
cy is scrambled, the output of the convert-
er will also be scrambled. That is, unless
it is first fed to a descrambler.

Cable companies use many different
scrambling/descrambling schemes, and
for more information on them, you might
want to refer to “Cable-TV Descram-
bling” in the February 1984 issue of Ra-
dio-Electronics. For our purposes, the
descrambling scheme used is not impor-
tant, just its result—the delivery of a nor-
mal, unscrambled TV signal to your set.
For the installations discussed below, we
will assume that the converter box in your
cable-TV setup incorporates an appropri-
ate descrambler.

Figure 8 shows the simplest cable in-
stallation; it allows an owner of a non-
cable-ready set to view and record the
same scrambled or unscrambled cable
channel. (Note that 75-ohm coax is used
throughout the installation. The cable sig-
nal is delivered from the cable output via
that type of feed also. If your TV set does
not have a 75-ohm input, you will need a
75-ohm-to-300-ohm adaptor. In all of the
following installations, it will be assumed
that coax is used, and that the lead to the
TV is terminated properly.)

That installation robs you of one of the
best features of a VCR—the ability to
view one channel and record another. To
do that, you need a more complex installa-
tion.

Owners of non-cable-ready sets may
want to consider the installation shown in
Fig. 9. That installation allows you to rec-
ord one scrambled or unscrambled chan-
nel while watching another.

Let’s trace that installation out. The sig-
nal from the cable system is fed into a two-
way splitter. Each output of the splitter is
fed into a separate converter box. The
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FIG. 9—TO RECORD ONE CHANNEL while viewing another, two cable-converter boxes are required.

lect the channel to be recorded on that
box. Finally, set the A/B switch to A and
turn the TV selector to the output channel
of the VCR (once again, that’s most likely
to be either Channel 3 or 4).

After you are sure that the desired chan-
nel is recording, you can switch the VCR
output away from the set and view another
channel via convERTER BOX 2. To do that,
set the A/B switch to B. Then set the TV's
channel selector to the output channel of
CONVERTER BOX 2, and select the channel
to be viewed on that converter.

Owners of cable-ready sets can elimi-
nate one of the converter boxes used in the
previous installation. That’s possible be-
cause the cable-ready feature of the set
allows you to view an unscrambled signal
without the need for additional elec-
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this setup, the channels to be viewed may be either scrambled or unscrambled.
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FIG.10—A CABLE-READY VCR, when used with a cable-ready TV set, lets you treat the incoming cable

signal as if it were an over-the-air one.

output from one box, labeled CONVERTER
Box 1in Fig. 9, is fed into the VHF input
on the VCR. From the VCR, the signal is
fed to the TV through the a side of an A/B
switch. The output of the second box,
labeled CONVERTER BOX 2, is fed, viathe B
side of the A/B switch, to the set.

To record a scrambled or unscrambled
channel, first set the output of the convert-
er boxes to different channels (usually a
choice of either Channel 3 or Channel 4
output is provided). Then set the channel
selector on the VCR to the output channel
selected for cONVERTER BOX 1. Next, se-

tronics. The required setup differs from
the one in Fig. 9 only in that the converter
box located between the splitter and the
TV (via the A/B switch) has been re-
moved.

Cable-ready VCR's

In addition to cable-ready sets, many of
the VCR’s now on the market also feature
cable-ready tuners. The following exam-
ples show some typical installations using
that type of VCR.

If you do not wish to receive or record
scrambled channels, a cable-ready VCR,
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when used in tandem with a cable-ready
TV set, can eliminate the need for a con-
verter box altogether. Such an installation
is shown in Fig. 10. If the TV set is not
cable-ready, a converter box must also be

CABLE ouT
INPUT W=

SPLITTER

installed between the VCR and the set.
That setup allows you to treat the cable
signal just as you would an over-the-air
one. In other words, all of the VCR’s
features, such as programability (the fea-
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FIG. 11—THIS SETUP lets you record an unscrambled channel while viewing another scrambled or

unscrambled channel.
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ture that allows a VCR to be preset to
record one or more programs at some fu-
ture time and date) and the ability to watch
one channel while recording another, are
retained. In fact, that setup is the only one
that allows the VCR to retain its pro-
gramability when used with a cable feed.

As should be obvious by now, if you
wish to record a scrambled channel, a
descrambled signal must be provided to
the VCR. That means placing the convert-
er box just before the VCR input, as
shown in Fig. 11. That setup, which is
intended for use with a cable-ready VCR
and set, will allow you to record and view
the same scrambled channel, or record
one unscrambled channel while viewing
another.

Our last example deals with a cable-
ready VCR and a non-cable-ready TV set.
That installation, shown in Fig. 12, allows
you to record and view the same
scrambled channel, or to record an un-
scrambled channel while viewing a dif-
ferent channel that is either scrambled or
unscrambled.

Let’s trace that installation through.
The cable input is first fed to SPLITTER 1.
One output of that splitter is fed to the
VCR via a/B switcH 1. The other output
of the splitter is fed to a converter box.
The output of the converter box is fed to
SPLITTER 2. One output of that splitter is
fed to the VCR via a/B switcH 1, while the
other output is fed to the TV set via a/B
switcH 2. The output of the VCR also is
fed to the set via A/B SWITCH 2.

To record and view the same scrambled
channel, first set A/B swiTCH 1t0 B and A/B
SWITCH 2to A. Then, select the channel to
be recorded and watched on the converter
box, set the VCR to receive the output
channel of the converter box, and set the
TV to receive the VCR'’s output channel.

To record an unscrambled channel
while watching another channel that is
either scrambled or unscrambled, set both
A/B switches to A. Select the channel to
be recorded using the VCR’s tuner. Once
you've verified that the proper channel
has been selected by monitoring it on the
TV, set the VCR to record and set A/B
swiTcH 2 to B. Set the TV to the output
channel of the converter box and use that
box to select the channel to be viewed.

There are, of course, many other ways
to hook up a VCR system. But the ones
we've shown here are among the simplest.
Remember that it is best to use as few
switches, splitters, and other devices as
possible in an installation. That’s because
each device will cause some, albeit mini-
mal, picture degradation due to their in-
sertion losses. Also, the fewer the
switches, splitters, or other devices in a
circuit, the fewer the sites for potential
problems. Finally, use good-quality com-

RADIO-ELECTRONICS

[51]
(=]

ponents. For instance, a switch with poor
isolation is good for little aside from pro-
ducing headaches. R-E

FIG. 12—THIS SETUP allows an owner of a cable-ready VCR and a non-cable-ready set to record and
view the same scrambled channel, or to record an unscrambled channel while viewing a different
scrambled or unscrambled channel.
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All about electrical shock,

and how it can affect your body.

RAY FISH, Ph.D., M.D.

MOST OF US ARE FAMILIAR WITH THE
effects of a mild electric shock—the sharp
sting, the tingling sensation. The effects
of a severe electric shock, however, can be
much more devastating, even fatal. In this
article, we are going to take a look at
electric shock, and how it does its
damage.

All about shock

Put quite simply, electric shock is the
passage of a current through the body. The
human body, as shown in Fig. 1, can be
modeled as a network of resistances. Sim-
ply touching a voltage source is not suffi-
cient to cause a shock (see Fig. 2-a).
That’s because, no circuit is completed.
For current to flow, another part of the
resistance network that is the body must
be in contact with a ground or a different
voltage level (see Fig. 2-b).

To understand more about the effects of
shock, it is sometimes more useful to con-
struct more detailed models of the body.
Consider the model of an arm shown in
Fig. 3. An electric shock that is applied
between the hand (Rgyy. ;) and the
elbow (Rggn_) must pass through three
separate rcs;qtances That’s bBCBI.lSE in
addition to the resistance presented by the
forearm, Ry, , the skin surface at the hand
and the elbow also resist current flow. And
even more complex electrical models of
the body are often made. In those models,
the body is broken down into more sepa-
rate parts. The parallel resistances of
bone, blood vessels, nerves, and other
tissues are modeled by additional re-
sistors. The different ways that high-fre-
quency currents are passed through
various tissues can be modeled by using
capacitors and inductors. For our pur-
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poses, however, the simple models we’ve
shown you thus far are sufficient

The resistance to current flow at the
skin surface depends on a number of fac-
tors. The area of contact is important. A
flat piece of metal held against the skin
will affect the resistance; pushing harder
lowers the resistance. You can prove that
to yourself by holding onto the leads from
an ohmmeter. Holding them loosely will
yield a reading of about 50,000 ohms;
holding them more tightly will yield a
reading of 10,000 ohms.

The surface of the skin is dry compared
to lower layers, which causes it to offer a
higher resistance. In order to reduce skin
resistance, the top dry layer can be par-
tially rubbed off with little discomfort.

FIG. 1—A PERSON CAN be modeled as a net-
work of resistances.

The skin surface can also be made more
conductive by moistening it with water.
Electrolyte solutions (such as sweat) are
more effective than water in lowering skin
resistance,

Those facts are taken into account when
designing and using cardiac monitors and
defibrillators. Some pre-packaged elec-
trodes have an abrasive area that can be
rubbed on the skin before the electrode is
applied. The electrode has a relatively
large (one square centimeter) surface
area, which is covered by an electrolyte-
containing electrode jelly.

Defibrillator paddles (a defibrillator is
shown in Fig. 4) are used to deliver strong
shocks that change the heart rhythm (For
more about defibrillators and what they
do, see the August 1984 issue of Radio-
Electronics). The paddle surface area is
roughly 50 square centimeters. Medical
personnel are taught to apply about 20
pounds of force on each paddle when de-
fibrillating (trying to apply more pressure
than that causes some people to lose their
balance).

Electrolyte-containing electrode jelly
or saline-soaked pads are used to a make
uniform electrical connection between
each paddle and the skin. Saline pads have
the advantage of not leaving a slippery
surface that makes chest compressions
(CPR) difficult. The jelly may also coat
the chest between the electrodes, giving
an unwanted current path. Alcohol-
soaked pads are not used because they
might ignite. If no conductive medium is
placed between the paddles and the chest
wall, a spark and burns may occur. Even
so, chest-wall burns sometimes occur
even when proper defibrillation tech-
niques and equipment are used.
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FIG. 2—MERELY TOUCHING a voltage source is
not sufficient to cause shock. But when a per-
son comes in contact with two voltage sources
of different levels (such as 120 volts and
ground), a circuit is completed and current
flows.

The effects of electrical shock

As you might expect with current flow-
ing through a resistance, electrical shock
causes the heating of tissues. Electrical
shock heats body tissues in several ways.
A high voltage can give flash burns due to
arcing of current through the air to the
body. The arcing may even cause your
clothing to catch on fire. In either case you
end up with a burn.

More commonly, heat is caused by the
flow of current through the resistance of
bodily tissues. Burns of tissues by elec-
trical current itself often give painless
round or oval gray areas with surrounding
redness.

The heat delivered to each area of tissue
depends on the current flowing in that area

and the resistance at that point. In some
applications, such as defibrillation, a cer-
tain amount of current must be delivered.
A large paddle area spreads the current
over a surface area sufficiently large that
skin burns are usually avoided (though, as
noted above, not always).

With uncontrolled shock, burns can be
significant. Temperatures up to 3000 de-
grees Centigrade may be generated.
Much of the tissue damage with electrical
burns is often under the skin. As such,
many major electrical burns look decep-
tively minor at first. Deep injury to mus-
cle and blood vessels is much more
common than with other types of burns
(such as those due to hot water and fires).

In addition to burns, electrical shock
can have many other effects. Let’s look at
some of them next.

Contact with alternating (but not direct)
current can cause a sustained contraction
of muscles. That can prevent the victim
from releasing the source of voltage, caus-
ing the damage to the body to be much
more SEvere.

Electrical shock can cause death within
minutes by stopping breathing or the beat-
ing of the heart. Breathing can be stopped
by current passing through the respiratory
centers of the brain. Electrical current
passing through the heart itself can disrupt
the heart’s normal beating pattern. With
severe shocks, such as those caused by
lightning, the heart’s electrical activity
may cease altogether.

In cases where heart activity has been
disrupted by an electrical shock, CPR
should be performed to keep the brain
from dying. When CPR has been per-
formed, there have been reports of victims
recovering after even hours of no spon-
taneous heart or respiratory activity.

FIG. 3—WHEN A SHOCK is received between
the hand and the elbow, resistance is offered by
the skin at both the hand and the elbow, as well
as by the arm itself.
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FIG. 4—A DEFIBRILLATOR uses electrical
shock to restore a heartbeat to normal.

The nervous system can be directly af-
fected by electrical shock. Paralysis, am-
nesia, and other conditions all can result
from nerve damage.

Kidney damage can occur if an electric
current passes through that organ. Kidney
damage can also occur if that organ is
blocked by large amounts of a chemical
(called mycoglobin) that is released from
muscle cells that are damaged by the pas-
sage of an electrical current.

Finally, large and small blood vessels
may bleed or develop clots after electrical
shock. That can lead to deeper and more
extensive tissue damage than is apparent
on initial inspection.

Lightning

Lightning produces all of the above
effects, and more. A person hit directly by
lightning will, in all likelihood, be killed
immediately. People who have been **hit
by lightning™ and have survived, are
those who were fortunate enough to be
victims only of a near miss. They were
merely close enough to the lightning to
receive severe electrical shocks.

If lightning hits a tree (or other object in
the ground), a voltage gradient leading
from the tree will exist along the ground.
A cow standing facing the tree will receive
more voltage between its legs than a cow
standing with its side to the tree. People
lying on the ground may develop burns on
areas of the skin that were in contact with
the ground. If the burns are not severe,
they may resemble light red, fine paint-
ings—small burns may resemble stick fig-
ures, while larger ones may look like
evergreen bushes with thousands of nee-
dles on their branches. In addition to the
burns, there may also be transient paral-
ysis or transient loss of vision or hearing.

Serious effects of a lightning *strike”
can include severe burns and cardiac ar-
rest.

continued on page 92
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Duffer/Converter for your Printer

This buffer is more than just a 64K printer buffer—it's also a parallel-
to-serial and serial-to-parallel converter. And you can expand it to program EPROMs, too!

COMPUTERS CAN CERTAINLY GET THINGS
done in a hurry. But when you hook one
up to a printer, it can run at an amazingly
slow speed. There is a way to speed things
up, though. By using a printer buffer,
you'll be able put your computer back to
work even as a 20-page document is being
printed.

The buffer we’ll describe does a great
job of freeing your speedy computer from
your comparatively slow printer. But it
does a great deal more, too! It's more
versatile than standard buffers because it
accepts either parallel or serial data from
your computer(s), and it outputs that data
in either parallel or serial form. So you
can interconnect mismatched equipment
and avoid the cost of separate adapters and
the hassel of swapping cables.

The buffer has some other features not
normally found in printer buffers. You can
download Z80 machine code to customize
its operation if you want special buffer
features. You can even use it as a Z80
hardware development system. Plus, with
the EPROM programmer option that we'll
discuss, you can read, program, and du-
plicate 2716, 2732, and 2764 EPROM’s.

This buffer is truly a universal printer
buffer. It is designed to work with all
popular computers and printers equipped
with Centronics parallel and/or RS-232
serial ports. In addition, it will work di-
rectly with the user 1/0 port of the Com-
modore 64 and it will convert Com-

BY BILL GREEN

modore’s non-standard code so that it can
be used with a regular ASCII printer.

The buffer hardware

The schematic of the printer buffer is
shown in Fig. 1. As you can see, it is a
dedicated application of the Z80 micro-
processor (IC1). The Z80 was chosen for
its low cost and because it interfaces easily
with dynamic RAM (which is mandatory
when large amounts of memory are re-
quired). The 64K RAM is made up of
eight 1 Xx64K dynamic RAM IC’s,
IC3-ICI0.

The Z80 refreshes only 128-cycle RAM
IC’s. However, because 256-cycle 4164’s
are generally available for a better price,
we added IC17 and ICIS8 to provide the
eighth refresh line (RA7). If 128-cycle
RAM’s are used, those two IC’s can be
omitted. If you're not sure what type you
have, play it safe and use the two IC’s.

The Z80, of course, cannot do anything
unless it has instructions to follow. The
software instructions for the buffer are
stored in IC2, a 2K x 8 EPROM. (See the
parts list for information on how to order
that EPROM.) The EPROM occupies 2K
bytes in address area (0000H-O7FFH),
thus reducing the usable RAM from 64K
to 62K. In addition, the area from 0800H-
O8FFH is reserved for the stack pointer
and temporary scratchpad storage. Thus,
the total usable RAM is 63,232 bytes.

The 16 address lines are multiplexed

onto the RAM address bus (MAg—MA7) by
two 2- to 1-line data multiplexers, IC11
and IC12. The timing for the multiplexers,
and the generation of the RAS (Row Ad-
dress Strobe) and CAS (Column Address
Strobe) signals for the RAM are handled
by IC13, IC14, IC16, and one half of IC24
as is the generation of the chip-enable
signal for the EPROM

Three of the inverters in IC26, along
with the 8-MHz crystal provide the buff-
ered clock for refresh timing. That clock
is divided by IC23 to give the 2-MHz
clock required by the Z80.

Octal D-type latches, IC19 through
IC22, are used for the I/O and status ports.
The port-enable strobes are sent from
IC25, a 3- to 8-line decoder that is used
here as the I/O port decoder. One half of
IC24 is wired as an R-S flip-flop. It
provides the BusY signal for the PARALLEL
INPUT port when it is strobed by the paral-
lel sending device. The Busy line is
cleared under software control by pin 11 of
IC25 (ENABLE 94). Turning to the serial
port, we see that IC27 is used as a line
driver/receiver for serial I/O.

Switches S1-54 are read by IC20. The
FUNCTION SELECT switches (S1, S2 and
S3) are three-position toggle switches that
give us 27 possible unique combinations
of inputs, outputs, and other functions.
We’ll explain how to use them shortly.
One terminal of each seLEcT switch is fed
by pin 19 of IC19, which is switched high

G861 LSNONY

(4]
w



s RADIO-ELECTRONICS

3H1—|

S¥R28928

§
:
&
)
5
3
£
g
8

=
m
3
m
c
m
=1
g
=1
oF o
=
-]
=3
& |
ail
"B
Ny
@
2 |
g |
o |
3
2
&

]

ZSEEE= Y




or low by the operating program at the
appropriate time.

A power-on reset is provided by R1 and
C7. Decoupling of the + 5-volt supply is

stc +5Y
o1 [ ez o
LM340 4
110V C‘ R
fil
=

FIG. 2—THE POWER SUPPLY for the printer
buffer. Although the supply is on the buffer
board, it is shown separately due to space re-
strictions.

handled by eight
C2-C6 and C8-CI10.

Power for the buffer is provided oy a
simple half-wave rectified supply using a
three-terminal IC regulator. The sche-
matic is shown separately in Fig. 2. The
AC input is obtained from a wall-mounted
9-volt AC transformer, which is switched
by S5 and fused for 1 amp.

.1-wF capacitors,

The EPROM programmer

As an addition to the printer buffer, you
can build the EPROM programmer/copier
shown in Fig. 3. It connects to the buffer
board through S01 (and PL2 and PL4 on
the buffer board). An octal D-type latch,
1C28, latches the high address lines and

the program-control lines to the EPROM.
Another octal latch, IC22 (on the buffer
board), latches the low address lines. The
data sent to the EPROM is latched by
[C29 and the data read from the EPROM
is latched by 1C30.

Part of IC31 and QI, Q2 and Q3 switch
the programming voltage Vpp, on and off
at the appropriate times. The seven
switches in DIP switch S8 (the eighth
switch is not used) are used to configure
the programmer for the different types of
EPROMS. The 5-to-25 volt converter
provides the programming voltage. Since
different EPROM's require different pro-
gramming voltages, S8-g is used to select
either 21 or 25 volts.
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FIG. 3—THE EPROM PROGRAMMER is meant to be used as an extension to the printer buffer. Socket

S01 plugs into PL2 and PL4 on the buffer board.
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The firmware

As we mentioned earlier, the operating
instructions for the Z80 microprocessor
are stored as machine code in IC2. While
that code is too lengthy to list here, we can
describe what it does.

When power is first applied, the stack
pointer and the I/O ports are initialized.
The FuNCTION SELECT switches (S1-S3)
are then read and the selected function is
jumped to. In the case of parallel input
and output, the data is handled and stored
with no modification. The Busy lines are
used for synchronization of data flow. It
should be noted that incoming data will be
sent to the output device any time the
device is ready.

Since internal data is handled in paral-
lel, and serial I/O data must be converted
from serial to parallel at the input and
converted from parallel to serial at the
output. The conversion is done by the Z80
using delay routines based on the baud
rate selected.

When the SERIAL INPUT function is se-
lected (we’ll tell you just how to select it
shortly), the processor raises the SIN
BUSY line (ready), reads the sin line until a
start bit (high) is detected. It then sets SIN
BUSY low (busy), delays, and so on until 8
bits are stored in the buffer location that is
pointed to by the data-in pointer and the
stop bits are received. That process is re-

b=

MI.:D = -‘:\E-'-c

peated until all of the data has been re-
ceived. The routine requires one start bit,
8§ data bits, and one or two stop bits with
no parity bit allowed. As is the case with
parallel 1/O, data will be sent out as soon
as the output device is ready for it.

Serial output is similar to serial input
except that the SoUT BUSY line is read
until it goes high, indicating that the de-
vice is ready to accept data. Then, data are
loaded from the buffer location pointed to
by the data-out pointer and are sent out
one bit at a time on the sout line. One
start bit, eight data bits, and one stop bit
are sent. No parity bit is sent.

While this printer buffer is universal in
the sense that it can be used with both
serial and parallel equipment, be aware
that all serial ports are not created equal.
That’s because the RS-232 standard is not
really a standard. For a better explanation
of what that means, see Herb Friedman’s
articles in the October and November
1984 issues of Radio-Electronics. Those
articles are a good general guide to inter-
facing serial and parallel equipment.

The pownLoAD function allows you to
customize the operation of the buffer.
When it is selected, the program reads
both the serial and parallel input ports for
data. (The only baud rate supported on the
serial port in this mode is 1200 baud). As
data are received, they are loaded into

} 9VAC

S5
POWER o

) L FY ]
o ¥

[ <3

L so3
- ISERIAL 1/0
0.

FIG. 4—PRINTER BUFFER PARTS PLACEMENT. Except for the five switches, all.parls mount on the
board. Most of the resistors are installed “standing up.” See the text for information on how to mount

the bypass capacitors near the RAM IC’s.

PARTS LIST—PRINTER BUFFER

All resistors 1/4 watt, 5%

R1—10,000 ohms

R2, R9-R18—47 ohms

R3—330 ohms

R4—180 ohms

R5-8—1000 ohms

Capacitors

C1—1000 pF, 25 volts, efectrolytic

C2-C6, C8-1C0—0.1 wF ceramic disc

C7—4.7 uF, 12 volts, electrolytic

Semiconductors

|C1—Z80 microprocessor

IC2—EPROM with control software (Aj-
pha 91341)

IC3-IC10—4164 64K x 1 dynamic RAM

IC11, IC12, IC17—74L.S157 quad 2- to 1-
line multiplexer

IC13—74L832 quad nanp gate

IC14—741.8260 dual 5-input noR gate

IC15, IC26—7404 hex inverter

IC16—74L.5175 octal D-type flip-flop

IC18—741.8393 dual 4-bit binary counter

1C19-1C22—741.S373 octal D-type latch

1G23—741.574 dual D-type flip-flop

1C24—741.500 quad nanD gate

1C25—741.5138 3- to 8-line decoder

IC27—MC1489 line receiver

1C32—L.M340 5-volt regulator

D1—1N4001

Other components

S1-S3—SP3T toggle

S4—normally open pushbutton

S5—SPST toggle

PL1, PL2—14-pin right-angle male head-

er

PL3—10-pin right angle male header

F1—1 amp fuse

T1—10 volts, 1 amp, wall mounted trans-
former

XTAL—8-MHz crystal

Miscellaneous:—Case (CM6-225,

PacTec) heatsink for IC32, fuse clips, wire,

mounting hardware, PC board, IC sock-

ets, connectors for your computer and

printer, etc.

memory. When the copy switch (54) is
pressed, control is passed to the down-
loaded program.

If the proM READ function is selected,
address data are sent to the latches on the
programmer board. Data are read from
the EPROM address selected by the
latched address data and sent into the buf-
fer. It may then be read into a computer or
used to program a blank EPROM.

Programming an EPROM is similar,
except that data is sent to the buffer (1200
baud serial or parallel) and latched onto
the EPROM’s data bus after the address
information. The programming voltage,
Vpp, is switched on, and 50-millisecond
pulses program each datum into the loca-
tion addressed by the latched address
lines. After each location is programmed,
the datum at that location is verified.

Assembling the universal buffer

The assembly of the buffer is not very
difficult. Just keep in mind the following.
When we say “install,” we mean that the

(Continued on page 85)
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COMB FILTERS for your TV

Learn all about comb filters, how they work, and how they can be used to improve the

COMEBE FILTERS ARE FREQUENTLY BEING
used these days in video systems to sepa-
rate the chrominance and luminance in-
formation from a composite video signal.
In this article, we are going to learn more
about comb filters and how they operate.
We'll also look at an experimental NTSC
decoder that you can build. It is used to
derive RGB signals from a composite
NTSC video input.

In order to understand how comb filters
can separate the chrominance and lumi-
nance portions of an NTSC composite
signal, we first need to understand more
about the frequency spectrum of an NTSC
composite signal. The NTSC signal is a
“sampled data system™ with sampling
rates at 15734 Hz, 60 Hz, and 30 Hz; that
is, the horizontal, field, and frame rates.
As aresult, the frequency spectrum of the
luminance channel consists of a series of
carriers spaced 15734 Hz apart, each hav-
ing sidebands spaced 60 and 30 Hz about
them (see Fig. 1). There are, of course,
many more sidebands spaced about each
carrier at multiples of 60 and 30 Hz than
shown in Fig. 1, but for this discussion,
the spectrum is simplified.

The frequency spectrum shown in Fig.
1 is for a monochrome signal and consists
of the luminance information. For a color
signal, in order to keep that signal com-
patible with the millions of black and
white sets on the market, the chrominance
information is cleverly “stuffed™ into the
empty frequencies between each of the

performance of your video system.

NEIL W. HECKT

luminance carrier and sideband sets (see
Fig. 2).

The chrominance information, like the
luminance information has a spectrum
that consists of a series of carriers spaced
15734 Hz apart, each having sidebands
spaced about them. The chrominance car-
riers, however, are located at frequencies
that are precisely midway between two
adjacent luminance carriers. (It was not
by accident that the color-burst frequency
was chosen to be exactly 455 times the
horizontal sweep frequency, divided by 2:
(455 X 15734)/2 = 3,579,485 Hz. That
frequency is exactly 227.5 15734-Hz car-
riers away from (0 Hz.) Because of that

arrangement, the total spectrum of the
NTSC signal appears as a neatly inter-
laced set of luminance and chrominance
carrier/sideband sets. There are, of
course, many more of those carrier/side-
band sets than shown here.

In a typical color-TV set, the chromi-
nance information is separated from the
luminance information by passing the
composite spectrum through a chroma
bandpass filter. That effectively removes
all luminance information outside the
passband; however, the luminance infor-
mation that is within the passband re-
mains (see Fig. 3).

Similarly, the chrominance informa-

30Hz SIDEBANDS

Vv
4 CARRIERS

15734Hz

60Hz SIDEBANDS

| ) i

15734Hz

15734Hz

_ 15734Hz | 15734Hz

3.58MHz

==}

4.5MHz >

FIG. 1—THE FREQUENCY SPECTRUM OF LUMINANCE information consists of a series of carriers
spaced 15,374 Hz apart, each having sidebands at 60 and 30 Hz on either side.
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FIG. 2—IN ORDER TO ENSURE COMPATIBILITY with black-and-white TV sets, the chrominance
information is located in the empty frequencies between each of the luminance carrier and sideband
sets.
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FIG. 3—USING A BANDPASS FILTER removes the luminance information that falls outside of the
passband, but the luminance information that falls within the passband is not affected.
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FIG. 4—USING A NOTCH FILTER to remove chrominance information also results in the removal of
some of the luminance information. The lost luminance information consists of much of the fine detail
of the picture.
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tion is removed from the luminance infor-
mation by passing the composite
spectrum through a band-reject (notch)
filter. That effectively removes the chro-
minance, but also removes some of the
luminance information (see Fig. 4). That

removed luminance information contains
much of the fine detail of the picture.
As should be obvious, then, an ideal
luminance filter would be one that passes
all of the luminance information and re-
jects the chrominance (see Fig. 5). An

ideal chroma filter would be one that pass-
es all of the chrominance information
while rejecting the luminance (see Fig. 6).
Such a filter would have a characteristic
that would look somewhat like a comb;
hence they are called comb filters.

The comb-filter characteristics shown
in Figs. 5 and 6 are greatly simplified. In
fact, each of our luminance and chromi-
nance filters would have about 280 teeth
(nulls) in each comb. In addition, the
chroma comb nulls would be offset 7867
Hz (15734/2) away from the luminance
filter nulls.

Building a comb filter

Such a filter can be designed around a
delay line. The delay time of the line must
be equal to the period of the spacing be-
tween the teeth of the comb. For NTSC
television, the period must be 1/15734 Hz
= 63.5566 s, and that delay time must
be very precise.

A simplified block diagram of a comb
filter is shown in Fig. 7, let’s see how that
filter works.

Since the delay of the line is exactly
1/15734, it will store exactly one cycle of a
15734 Hz sinewave. At 15374 Hz, the
output of the delay line will be in phase
and equal in amplitude to the input signal.
Since both the input signal and the output
of the delay line are fed to the Y (lumi-
nance) channel “adder,” the amplitude of
the output of that adder at 15374 Hz will
be twice that of the input signal. That
constitutes a peak in the filter response at
15734 Hz. Similarly, the C (chrominance)
channel *subtractor” also sees two equal-
amplitude in-phase signals at 15374 Hz.
The C channel subtractor will thus pro-
duce zero output. That constitutes a null
in the filter response at 15734 Hz.

At 7867 Hz (15734/2), the delay line
will have one half cycle stored in it. The
output from the delay line is, at that time,
180 degrees out-of-phase with the input
signal. That will cause the Y-channel ad-
der produce a zero output (null), while the
C-channel subtractor will generate a sig-
nal that has twice the amplitude of the
input signal (peak).

At 31468 Hz (15734 X 2), the delay
line stores two cycles, causing an identi-
cal effect as one cycle—a peak in the Y-
channel filter characteristic and a null in
the C-channel filter characteristic. At 1-%2
times 15734 Hz (23601 Hz), an effect
identical to the half cycle effect causes a
null in the Y channel and a peak in the C
channel.

Thus, for every integer multiple of
15734 Hz, a peak is produced in the Y
channel, and a null is produced in the C
channel. At every integer multiple of
23601 Hz, there is a null in the Y channel
and a peak in the C channel.

The filter we’ve just described is actu-
ally a little too good since it *‘combs’ all
the way from 0 to 4.5 MHz, and our desir-
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FIG. 5—AN IDEAL LUMINANCE FILTER would be flat to about 2 MHz, then comb every 15,734 Hz to 4.5
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FIG. 6—AN IDEAL CHROMA FILTER would have zero response to about 2 MHz, then comb every 15,734

Hz to 4.5 MHz.
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T
VIDEO gt
é_N 1H DELAY
LINE
= O
CHROMINANCE
ouT

FIG. 7—A BASIC COMB FILTER can be built
around a 1H-delay line. One drawback to the
filter shown here is that it combs from 0 Hz.

ed response is to be flat in the first 2 MHz
of the Y channel, and to have zero re-
sponse in the first 2 MHz of the C chan-
nel. The reason we want flat response to 2
MHz in the luminance channel is because
much of the low-frequency information
(which represents horizontal line-to-line
luminance differences) will otherwise be
removed by the comb filter.

Figure 8 shows a more practical config-
uration for our filter. As is shown in that
block diagram, the Y channel can be
made essentially flat for the first 2 MHz by
adding the first 2 MHz of the C channel to
the Y channel. Since there is a peak in C
for every null in Y, they tend to cancel out
when added.

A 2 MHz lowpass filter in the C channel
passes the first 2 MHz of the chrominance
signal, which is then added back to the Y
channel. That creates a Y-filter charac-

CHROMINANCE
FILTER CHARACTERISTIC

|

teristic that is essentially flat from 0 to 2
MHz, with combing from 2 to 4.5 MHz.
The 4.5-MHz lowpass filter sets the Y-
channel’s upper passband edge at 4.5
MHz, which is just below the audio chan-
nel. Meanwhile, a 1-MHz bandpass filter
in the C channel, centered at 3.58 MHz,
restricts combing to just the chrominance
frequency band.

The RCA PW600 module

The delay line used in the experimental
comb filter NTSC decoder about to be
described is part of an RCA PW600 mod-
ule (see Fig. 9), which is used in some
recent RCA color TV models. (For a
schematic diagram of that module, see
Howard W. Sam’s Photofact Set 1945,
folder 2, RCA chassis CTCIOIA, 1981
production.) The PW600 also contains
some vertical detail enhancements.

The difficult part of any comb filter is
the IH delay line which, as mentioned
earlier, must be very precise. The one
onboard the PW600 is a sophisticated de-
vice; it is a charge-coupled analog shift
register of 683 Y4-stages. The delay intro-
duced by the shift register is purely a func-
tion of the frequency of the applied shift
clock and number of stages. When a shift
frequency of three times the color burst
frequency (10.74 MHz) is used, the total
delay is exactly 1H.

A charge-coupled shift register consists
of a series of switches and storage capaci-
tors. On each shift (or clock) signal, the
charge of any particular capacitor is trans-
ferred to the next capacitor in line. The
first capacitor in the device, of course,
gets its charge from the applied input volt-
age. The process is very similar to the old
“bucket brigade’ used for fire fighting.
Each person holds a bucket. The bucket of
the first person in line is filled to some
level. That person then empties his bucket
into the bucket of the next person in line.
The next person then empties his bucket
into the bucket of the third person in line.
Meanwhile, the first person has refilled
his bucket and is ready to empty it into the
bucket of the second person. That process
is carried on continuously with the last
person emptying his bucket on the fire.

4,5MHz LOWPASS
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FIG. 8—A PRACTICAL COMB FILTER. In the luminance channel, this filter will have nearly flat
response to 2 MHz; in the chrominance channel, this filter will have zero response to 2 MHz.
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FIG. 9—THE PW600. This RCA module contains all of the components of our basic comb filter.
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FIG.10—PINOUT OF THE TDA3301. This Motorola IC contains everything needed to convert luminance
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and chrominance information into RGB signals.

THE TDA3301 is used in an ex
article.

perimental NTSC decoder that will be described in the next part of this

HUE CONTROL

+12VDC

GROUND

1.0V LUMINANCE INPUT
DELAYED LUMA INPUT
3.0V INVERTED OUTPUT
LUMA EMITTER LOAD
LUMA COLLECTOR LDAD
CONTRAST CONTROL
BLACK LEVEL CLAMP
BRIGHTNESS CONTROL
PEAK BEAM LIMIT ADJ
FRAME PULSE INPUT
SANDCASTLE INPUT
0SD* GREEN INPUT
0SD* RED INPUT

0SD* BLUE INPUT

0SD* BLANKING INPUT
RED FEEDBACK

RED CLAMP CAPACITOR

That similarity of charge-coupled devices
to the old bucket-brigade has caused them
to be called “*bucket-brigade™ devices as
often as not.

The delay-line IC used in the PW600.
also contains the adder and subtractor.
Thus, it is essentially the basic comb filter
we spoke about earlier. The remaining
circuitry of the PW600 is the 4.5 MHz
and 2 MHz lowpass filters, the 3.58 MHz
bandpass filter. the vertical detail pro-
cessor, and the frequency tripler for con-
verting the 3.58-MHz color burst to the
10.74 MHz shift clock.

The PW600 inputs one volt peak-to-
peak composite NTSC video and 3.58
MHz color burst reference, and outputs
separated luminance and chrominance. It
requires +24- and — 10-volts DC.

Just a word about the vertical-detail
processor. That is peculiar to the PW600
module, and is not used with all comb-
filter applications. The combing action in
the Y channel, at frequencies below 2
MHz, removed much of the vertical detail
of the picture. Adding back the lower 2
MHz of the C channel restored the lost
detail. It follows that if the vertical detail
is added back at a greater level than origi-
nally received, then the vertical detail may
be enhanced. The vertical-detail pro-
cessor circuit is an amplifier having non-
linear gain vs. frequency. The process can
be compared to the use of high-frequency
peaking in the video amplifier stages to
improve horizontal detail.

An advanced color demodulator

Thus far we have only separated chro-
minance and luminance by the most ad-
vanced process available. Next we have to
convert those signals into ones that can be
used to drive a color picture tube, namely
RED, GREEN, and BLUE video.

A 40-pin IC demodulator, the
TDA3301. has recently been introduced
by Motorola (see Fig. 10). It contains ev-
erything needed to process the luminance
and chrominance signals into RGB sig-
nals, and when used with the PW600,
does it all without any inductors. tuned
circuits, or luminance delay lines. The
device is of European design, and is use-
able for either PAL or NTSC demodulator
applications.

In addition to doing the color demod-
ulation, it has RGB and blanking inputs
that allow external mixing of computer
information with the video picture.

The TDA330!1 provides automatic
black-level setup and beam-current limit-
ing. It normally requires no oscillator ad-
justment. has three on-screen display
inputs (RGB), a high-speed blanking in-
put, and it operates from a single 12-volt
DC supply.

That's all we have room for now. Next
time, we’ll show you how the PW600 and
the TDA3301 can be used to build an
NTSC decoder. R-E
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Now that we’ve introduced
you to the HiTech
PC-compatible computer,
lets see how it's put together.

ELLIOTT S. KANTER

P t 2 WHEN WE LEFT OFF
a r last time, we were
just getting ready to configure the mother-
board. The first step is to set the config-
uration switch SW1, which is a DIP
switch that is made up of eight separate
switches that we’ll call SWI-1-SWI-8.
As we showed you last month, for our
configuration the switches should be set
as follows:
® SWI-1: oFF.
SWI1-2: on.
SWI-3: oFk.
SWiI-4: on.
SWI-5: oFF.
SWI1-6: OFF.
SWI-7: OFF.
® SWI-8: on.
Switch SWI-1 is always off for normal

operation, while SWI-2 is on unless an
8087 co-processor is being used.

Switches SW1-3 and SW1-4 are set de-
pending on how much memory is in-
stalled. For 128K, they should be set off
and on respectively. For 192K, they
should be set on and off, respectively. For
256K, they should both be off.

Switches SW1-5 and SW1-6 are set de-
pending on the display adapter used. They
should both be on if no display adapter is
used. If a color/graphics adapter (with
40 % 20 resolution) is used, SW1-5 should
be off, but SW1-6 on. For a resolution of
80 % 25, those settings should be re-
versed. If both adapters are used, or if a
monochrome adapter is used, both SW1-5
and SW1-6 should be off.

Switches SW1-7 and SW1-8 are set de-
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pending on how many floppy-disk drives A

are installed. For 1 drive, both should be DO NOT
on. For 2 drives, SW1-7 should be off, but : USE
SWI-8 should be on. For 3 drives, SW1-7 INSULATOR
should be on, but SWI-8 should be off.
For 4 drives, both should be off.

Two other DIP switches are located on
the motherboard. Those switches are not
numbered but their locations are labeled
“FOR RAM EXPaNsION” in Fig. 4. (For
your convenience, Fig. 4, which appeared
last time, will be repeated here.) Unless
you have the necessary expertise to imple-

8-FULL-LENGTH EXPANSION SLOTS ¥
AR s . YD 0 R :

)
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ment alternative ROM/EPROM’s, don’t
disturb the settings.

Now it’s time to insert the BIOS ROM
in position U35. Be sure to observe the
orientation of the notch or dot indicating
pin 1.

Now that you have completed the
switching configuration process, you're
almost ready to install the board in the
case. Before you do, locate the jumper
block JPI1. (See Fig 4.) If you are using the

HiTech Power Supply, ensure that a

jumper is in place from pins 2 to 3. That
jumper enables the on-board power-on re-
set. If you are using the IBM power sup-
ply, install the jumper from pins 1 to 2.

The system board is now ready to be
installed. It will be secured by a locking-
type, plastic stand-offs and two, 6-32 X
1/4-inch screws. As noted in Fig. 4, one
screw will be mounted with an insulating
washer separating it from the component
side of the board. With the case posi-
tioned as shown in Fig. 3 (see the July
1985 issue of Radio-Electronics), slide
the system board in from the left and line
up the plastic locking-type stand offs with
the holes in the board. Those stand-offs
will slide in their mounts making this task
easier. When you have lined the board up
and the stand-offs protrude through the
holes, press down to lock the board into
place.

Refer again to Fig. 4 and install the
screw without the insulating washer
where shown (point A). In a similar man-
ner install the screw with the insulating
washer where shown (point B). Take the
two-wire cable coming from the speaker
and plug it into the on-board connector as
also shown in Fig. 4. That completes the
installation of the system board.

Configuring the disk drive

If you have not done so already, care-
fully unpack the floppy-disk drive. Posi-
tion the drive as shown in Fig. 6 and locate
the power connector and the data-cable
connector. Using a screwdriver, gently
pry out resistor pack RAI and discard it; it
is not required for use with the HiTech
PC. Next, move the jumpers; they should
be at the Hs and psi positions. That’s all
there is to configuring your floppy-disk
drive. If you have purchased a second disk
drive, configure it in exactly the same
manner.

“OPTRIGHTS 1984, HITECH INTERNATIONAL , INC.

sols usz chy

|
-
B
§
a
2
[
8
i
g
:
|

BCI DT FiEIM (U35)

FIG. 4—THE HITECH MOT| HERBO&HD and some of the features you'll have to be familiar with.

You are now ready to install the floppy-
disk drive in the case. Pop out the lower of
the two plastic drive faceplates and care-
fully insert the disk drive, component-
side down, through the front of the case.
Secure the disk drive using two 6-32 X
1/4-inch screws in the slots (bracket) and
tapped holes (disk drive) ensuring that the
drive front is lined up with the front of the
panel. The direction-indicating arrow on
the front of the disk drive should be point-
ing up. That’s all there is to installing the
drive. If you have purchased a second disk
drive, install it in a similar manner.

Installing the hard-disk drive

Your hard-disk drive, despite its name,
is fragile. You should take whatever pre-
cautions are necessary to prevent it from

jarring or dropping. (Damage can occur if
it’s dropped from heights as little as two
inches!) Unpack the disk drive and re-
move the plastic front panel cover from
your computer.

Refer to Fig. 7 and gently slide the drive
into the right-hand side opening (as view-
ed from the front). Using the supplied
mounting screws, secure the drive to the
bracket as shown in the drawing. That
completes the installation of the drive
proper. The next step is to install the con-
troller card.

Hard-disk controller

If you have not done so already, unpack
the hard-disk controller card and position
it in front of you as shown in Fig. 8.
Locate the DIP configuration switch



proper jumper configuration.

POWER SUPPLY
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(2)-SCREWS
SECURE HARD DISK

POWER SW.
FIG. 7—MOUNTING THE HARD DISK and power
supply is straightforward.

" REAR OF
UNIT

34-CONDUCTOR
CABLE

@  CONFIGURATION oy
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RED STRIPED EDGE

20-CONDUCTOR
CABLE

FIG. 8—THE HARD-DISK CONTROLLER CARD.
The first four positions of the configuration
switch should be set to off, and the last four
should be set on.

SW1. (Note that this SW1 is not the same
SW1 that we set on the system board. ) The
controller supplied with your computer is
capable of accepting hard disks ranging in
capacity from 10MB to 30MB. SW1 con-
figures the card to the drive installed. In
our case, we will be installing and config-
uring this card for a 10MB disk, so set
SWI-1 through SW1-4 off and SWI-5

1

FLOPPY DISK CONTROL NGkt
CABLE CONNECTOR &

i

" REMOVE & DISCARD RA1 D
} T T =

e Y e
X PUEH CUN

through SWI-8 on. That’s all you have to
do to configure the controller card. Don’t
change any jumpers on the card. You're
now ready to install it, using Fig. 9 as a
guide.

Using the supplied cables, plug the 20-
pin and 34-pin cables into the card as
shown with the red striped end of the
cables pointing down toward the card-
edge connector. Insert the card into a va-
cant slot near the hard-disk drive and
route the cables as shown toward the hard
disk. You will have to remove one of the

EXPANSION
SLOTS

back slot covers to install the card; save
the screw and use it to secure the card with
the cable end pointing towards the com-
puter’s front panel. Connect the remain-
ing ends of the cables to the hard-disk
drive. They are keyed and can only be
inserted in the proper manner. Your hard-
disk drive and controller card are now
installed. We will format the disk shortly.

Installing the power supply

Position the power supply so that the
power switch is located to the right rear
(as viewed from the front) and protrudes
from the rear right hand side of the case.
(Refer to Figs. 7 and 10.) Turn the case
around and line up the four mounting
holes with their corresponding holes in
the rear panel. Using four 6-32 X l-inch
round-headed screws, secure the power
supply to the rear of the case. Locate the
two cable assemblies and connect them to
the motherboard as shown. In a similar
manner, connect one of the two, 4-line
cable assemblies to the rear of the hard
disk drive. The assembly’s connector is
keyed and can only be inserted the correct
way.

The remaining 4-line cable assembly
will be connected in a similar manner to
the floppy disk drive. If you are using two
drives, use the y-adapter and carefully
match the color codes of the wires and
crimp the adapter in place.

The adapter cards

Now it’s time to install a color-graph-
ics/monochrome display card and a flop-

(2N
V4

POWER
SUPPLY

HARD
DISK
CTLR.

=

HARD DISK CABLE

FLOPPY DISK DRIVES

FLOPPY DISK CABLE
FIG. 9—ROUTING THE RIBBON CABLES for the disk drives is easy if you follow the layout shown.
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floppy- and hard-disk drives are not shown.

FIG. 11—THE COLOR graphics/monochrome
adapter is fully compatible with the IBM system.

FIG. 12—THE FLOPPY-DISK CONTROLLER
adapter shown here also comes equipped with a
parallel printer port.

py-disk controller/parallel printer card.
Each of those cards is packaged sepa-
rately with necessary cables and instruc-
tions as to use. The color-graphics/
monochrome display card shown in Fig.
11 should be installed in the first (left-
most) expansion slot with the two con-
nectors—one for RGB color, the other for
composite video—visible from the rear.
Remove the screw holding the rear panel
cover corresponding to the first slot (right
as viewed from the front). Discard the
panel cover but retain the screw; it will be
used later to secure the adapter card. Posi-
tion the card with the connectors to the
rear and press down firmly. Secure the
rear panel bracket.

¥ o P

FIG. 10—THE POWER SUPPLY is shown connected to the motherboard. Note that the cables for the

The last adapter card we’ll install is the
floppy-disk controller card with a parallel
printer port. Remove the third and eighth
rear panel covers and save the screws. The
left-most opening will be used for the
DB25 parallel printer port connector. The
remaining (third) opening will be filled
with the expansion-drive connector.

Refer to Fig. 12, the controller/printer
adapter. The only required configuration
would be to change the position of the
jumper located nearest the card edge fin-
gers. The purpose and possibilities of that
configuration change are more than ade-
quately covered in the documentation that
comes with the card and will not be re-
peated here.

Position the card so that the gold fingers
on the long edge of the board are directly
above the connector and ensure that the
plate attached to the board lines up with
the now open rear slot. Firmly press the
board down into the connector and re-
place the screw removed previously to
hold the board in place.

Take the cable supplied and place it
between the floppy-disk drive(s) and the
controller card with the red edge of the
cable pointed to the top of the computer. If
you are using only one drive, locate the
connector at the fold of the cable and press
the connector onto the bottom disk drive.
The red line should be visible toward the
left as seen from the front of the computer
(on the disk drive). If you are using a
second floppy drive, position the con-
nector at the split end of the cable in a
similar manner and press this connector
onto the top disk drive. The remaining
connector located at the long end of the
cable should be connected to the card
adapter with the red edge line pointing to

the top or up. Route this cable as shown
previously in Figure 9. That completes the
installation of the floppy disk controller.
To mount the DB23 parallel printer port,
fasten this connector to the (supplied)
bracket with the hardware supplied. Posi-
tion that connector and bracket in the last
opening and secure it with the remaining
screw removed previously.

We're now ready to close up the case
and try things out! Slip the case cover on
from the front and secure with the four
6-32 X Ys-inch black flat head screws.
Plug the connector from the keyboard into
the socket located on the rear of the cab-
inet. Figure 13 shows the completed sys-
tem which is also available ready to use
under the name SAM 2001.

The “smoke test”

Now hook up your monitor, plug every-
thing in, slip your operating-system disk
into drive A (the top drive), and turn the
computer on. The screen display will
show the self-test in progress. When the
self-test is complete, it will instruct you to
insert your system diskette in the drive
and to press any key.

At the system prompt, you might wish
to enter DIR followed by RETURN to
view the contents of your system disk. For
detailed information on your system disk
and the various uses of the utilities it con-
tains, consult the literature that comes
with the diskette, or any of the many fine
books available on the MS-DOS operat-
ing system.

Formatting the hard disk

Now that everything seems to be work-
ing right, it’s time to format the hard disk.
Leave your DOS disk in drive A and enter
“FDISK" followed by a return. A menu
will present you with a number of options.
Select Option | .

In response to the prompt asking if you
want to use the entire fixed disk for DOS,
answer NO .

In response to the prompt asking for
partition size, enter 303.

In response to the prompt asking for the
starting cylinder number, enter 0.

Hit the ESC (Escape) key to return you
to the FDISK options. In order to make
the partition active so that the system will
load the DOS on power-up, select option
5

View the partition data and double
check it. You will be prompted to enter the
number of the partition you want to make
active. Select 1. Then hit the ESC key to
return to the FDISK options. Use the ESC
key again to return to DOS.

Reboot your system by hitting CTRL
ALT DEL (the control, alternate and de-
lete keys) simultaneously.

Next we'll use the DOS command
FORMAT to initialize the hard disk’s di-
rectory. First type “FORMAT C:/S.”



ADD-ON BOARD SUPPLIERS

ABM Computer Systems
3 Whatney

Irvine, CA 92714
714-859-6531

Apstek Inc.

2636 Walnut Hill Lane Suite 335
Dallas TX 75229

214-357-5288

AST Research, Inc.
2121 Alton Ave.
Irvine, CA 92714
714-863-1333

Byad, Inc.

95 W. Algonquin Road
Arlington Heights, IL 60005
312-228-3400

Chrislin Industries, Inc.
31352 Via Calina Suite 1
Westlake Village, CA 91362
213-991-2254

IDE Associates, Inc.
7 Oak Park Drive
Bedford, MA 01730
800-257-5027

MA Systems

2015 O'Tolle Ave.
San Jose, CA 95131
408-943-0596

Maynard Electronics
430 E. Semoran Blvd.
Casselberry, FL 32707
305-331-6402

Microlog, Inc
222 Route 59
Suftern, NY 10901
901-368-0353

Orchard Technology
47790 Westinghouse Drive
Fremount, CA 94539
415-490-8586

Personal Computer Products, Inc.
11590 W. Bernardo Court

San Diego, CA 92127

619-485-8411

Persyst

17862 Fitch
Irvine, CA 92714
714-660-1010

Profit Systems, Inc.

30200 Telegraph Rd. Suite 132
Birmingham, M! 48010
313-647-5010

Quadram

4355 International Blvd.
Norcross, GA 30093
404-923-6666

Tecmar

6225 Cochran Rd.
Bolon, OH 44139-3377
216-349-0600

ORDERING INFORMATION

The following are available from HiTech International, Department R-E, 1180 Miral-

oma Way Suite M, Sunnyvale, CA 94086.

Part No. Description Price
RE-PCB W/IC Motherboard with 128K RAM $525.00
RE-PS-130 130-watt power supply 175.00
RE-ROM BIOS ROM 35.00
RE-CASE Case (complete) 150.00
RE-5150 enhanced keyboard 150.00
RE-MON/DIS RGB video card 175.00
RE-DISK DR. Teac 360K disk drive 125.00
RE-CTRL-A Disk controller/parallel port 175.00
RE-HARD DISK 10 megabyte drive with controller 650.00
RE-YAD Y Adapter (to attach two drives) 5.00

Total*: 2165.00

“Note that due to last-minute price changes by both IBM and HiTech, the price difference
between their two compatible computers does not live up to the $2000 claimed on last
month's cover.

You’ll be prompted to hit any key to begin
formatting drive C. When you do, don’t
be surprised at the amount of time re-
quired to format the hard disk. You will be
able to tell that the hard disk is working by
the drive indicator light being illumi-
nated. When formatting is complete, a
status report will be displayed telling you
the total disk space, the space marked as
defective, and the space currently allo-
cated to files. Note that the amount of
space marked as defective must be ZERO.
If any bad bytes are found, you should
contact HiTech International.

As we have seen, the DOS command
FORMAT is required to setup the hard
disk, it also initializes it. Initialization
could be disastrous if used at the wrong
time. The same command is also used to
format the floppy disks, soif youused it in
error, the hard disk could in fact be erased.
To prevent that from happening, change
the name FORMAT.COM to FMT.COM.
To do so type ““RENAME FOR-
MAT.COM FMT.COM.”

FIG. 13—THE COMPLETE HITECH COMPUTER is available fully assembled as the Sam 2001.

Next create a batch file to format floppy
diskettes. To do so type: “COPY CON:
FORMAT.BAT FMT A%]1." Then hit the
F6 key. That program will enable you to
format a diskette or to format and place
DOS on your diskette. To only format the
diskette type FORMAT; to both format
and add DOS, type FORMAT/S.

That completes the formatting and con-
figuration of your hard disk. You are now
ready to enjoy your system.

Add-ons, etc.

One of the advantages of building your
own system is the ability to tailor accesso-
ries to your needs. There are a lot of com-
panies making accessories for the IBM
PC/XT and anything that fits the IBM,
will work in your HiTech computer. To
offer you some assistance, we are includ-
ing a list of suppliers of accessories that
will permit memory expansion, addi-
tional ports (serial, parallel, game, etc.)
and the ability to configure additional
memory as a RAM disk. R-E
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DESIGNING WITH
DIGITAL IC’S

This month we'll see how simple gates can be combined to form

one of the basic circuits of digital electronics—the flip-flop.

JOSEPH J. CARR

P t 5 IN PAST INSTALLMENTS
ar of this series we have
discussed logic families, interfacing
methods, and elementary gates. Let’s now
expand our discussion to include com-
binations of gates. Such combinations of
gates can, of course, perform more com-
plex functions than simple gates alone.
The first of such circuits that will be dis-
cussed are basic flip-flops, specifically
two forms of set-reset flip-flops—the
clocked set-reset flip-flop, and master-
slave (which is also known as the load-
transfer) flip-flop. But first, let's review
the two basic gates that are used in these
circuits—the NAND and NOR gates.

NAND and NOR gates

The two basic gates used in our flip-
flops are the NAND and NOR gates shown
in Fig. 1. We've previously looked at how
those gates operate, but let’s briefly re-
view that here:

For a NAND gate, a low on either input
forces the output high. Thus, for the out-
put to be low, a high must be presented to
both inputs.

For a NOR gate, a high on either input
forces the output low. Thus, a low must be
presented to both inputs for the output to
be high.

Most IC NaND and NOR gates are
“quad’’ units; that is, there are four such
gates in a single IC package. The 7400
TTL device, for example, is a “quad two-
input NAND gate,” while the 7402 is a
TTL *“quad two-input NOR gate.” Both
IC’s contain four two-input gates that are
independent of each other, except for
power supply and ground connections.

Set-reset (S-R) flip-flops

The set-reset flip-flop (also called the
S-R flip-flop) is a bistable circuit, which
means there are two stable output states.
Those states are defined as follows: Set—
Q = high, @ = low; reset—q = low, Q@ =
high

Unless otherwise specified, the set
state always makes @ high, and the reset

state makes @ low. Of course, @ is always
the complement of o.

Figure 2 shows the NAND gate version
of the S-R flip-flop, while Table 1 is the
truth table that describes circuit opera-
tion. The nanD-gate S-R flip-flop rules
are summarized as follows:

A low applied to the set (s) input forces
© high, and @ low. A low applied to the
reset (R) input forces @ low and @ high. A
high applied to both r and s inputs simul-
taneously results in no change in the out-
put state. Finally, a low applied to both
inputs simultaneously is a disallowed
state that confuses the circuit and pro-
duces an unpredictable output state.

Even a momentary low will force a
change in the output state. Application of
a constant low to either input will hold the
commanded output state. That tactic is
sometimes used to lock a particular state
(set or reset) until some other circuit ac-
tion is completed. The S-R flip-flop is
bistable, so it will remain in either set or
reset states until commanded to change by
application of a low to the appropriate
input.

Figure 3 shows several symbols used to
denote S-R flip-flops in schematic di-
agrams. All three are used for NAND-logic
S-R flip-flops, even though only Fig. 3-a
and 3-b are technically correct (the inver-
ted inputs of those figures comply with the
active-low nature of the inputs). The sym-
bol shown in Fig. 3-¢ is sometimes seen
for nanD-logic S-R flip-flops, but is more
properly associated with a Nor-logic S-R
flip-flops. In Radio-Electronics, the
symbol shown in Fig. 3-a is always used

TABLE 1
Inputs Outputs
s R Q Q
0 0 Disallowed
1 0 0 1
0 1 1 0
1 1 No change

A
INPUTS {Zj:>o_oourpw

B
INPUTS 5

s DD—O OUTPUT
b

FIG. 1—SIMPLE nor gates, such as the one
shown in a, and nanD gates, such as the one
shown in b, are the basic building blocks of flip-
flops.

a

T ———

(RESETjo———

FIG. 2—THIS SET-RESET (S-R) FLIP-FLOP is
fashioned out of two simple nanD gates.
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FIG. 3—THESE SYMBOLS are commonly used
in schematic diagram to show S-R flip-flops.
The symbol shown in ais used in this magazine.

to denote a NaND-logic S-R flip-flop.

An example of a Nnor-logic S-R flip-
flop is shown in Fig. 4, while the truth
table is shown in Table 2. As you might
expect, the nor-logic S-R flip-flop oper-
ates in the opposite manner from the
NAND-logic version of the circuit. That
can be verified by examining the truth
tables for the two circuits.

As in the previous case, only a momen-
tary high need be applied to either input to
make the Nor S-R flip-flop change output
states.



(SET)

R
(RESET)

FIG. 4—nor LOGIC can also be used to build an
S-R flip-flop.

TABLE 2
Inputs Outputs
S R Q Q
0 0 No change
1 0 1 0
0 1 0 il
1 1 Disallowed

The S-R flip-flop can be used in a wide
variety of applications. One such applica-
tion is a digital version of a latching
switch, Figure 5 shows such a switch
based on the nanp-logic S-R flip-flop.
The inputs are controlled by pushbutton
switches, S1 and S2. Each is a normally-
open type that closes when pushed. Since
each input is strapped high with a 3300-
ohm pull-up resistor, the input will be
high as long as its associated switch is
open, but will go low when that switch is
closed. Once again, due to the nature of
the circuit, a momentary low is all that is
required for the output to change states.

Note in Fig. 5 that the switches and the
outputs are labeled sTarT and stop. That
labeling implicitly assumes that the cir-
cuit is used in a machine or instrument
that needs “start”” and “stop” commands.
Assuming an initial state of the stop
output high and the starT output low,
pressing the sTart button will cause the

St
START

—E

O

IC1 il

Yy

3K 3
33K

-+ By —-—1

= 33K 3
L ) 1C2 0

B a

Sz
STOP

FIG. 5—THIS CIRCUIT can be used to issue
“stop” and “start” instructions to a circuit or
piece of machinery. Its operation is analogous
to a latching switch.

Yy

outputs to change states; that is, the START
output will go high and the stop will go
low. Those output states will remain
“locked-in™ even after the switch is re-
leased. They will reverse again only when
the stor button is pressed.

Ordinary S-R flip-flops sometimes suf-
fer a problem that besets classical relay
circuits: race conditions. In the classical
version of the problem, relays that sup-
posedly close simultaneously do not, with
unpredictable results. Another problem is
that noise impulses can create conditions
that may cause the flip-flop to go into the
opposite, incorrect state. There may also
be a timing problem; that is, we may not
want a circuit action to occur until a cer-
tain time. All of those problems are either
solved or reduced by the use of the
clocked S-R flip-flop shown in Fig. 6.

The clocked S-R flip-flop is made from
aNAND-logic S-R flip-flop that is gated by
a clock signal. Gates ICl and IC2 are
cross-coupled in the manner that is nor-
mal for nanD-logic S-R flip-flop circuits.
The set (labeled A) and reset (B) inputs,
however, are controlled by gates IC3 and
IC4, respectively.

2 103 2
IC1 (0]
CLK
Ic2 =
ic4 g a
Ro—— B

FIG. 6—IN A CLOCKED S-R FLIP-FLOP, the out-
put will change states only when the clock input
is held high.

Recall the operation of a NAND logic S-
R flip-flop: if point A is momentarily
grounded, the flip-flop is set (the @ output
is high, the @ is low); if point B is
grounded, the flip-flop is reset (q is low, @
is high). Point 4 is controlled by gate 1C3,
while point B is controlled by gate 1C4.
But both IC3 and IC4 are controlled by
the clock line. When the clock line is low,
the outputs of 1C3 and IC4 are locked
high, and will not respond to changes on
the other inputs (s and r). Those inputs are
thus active only when clock is high. Note
that the sense of the s and r is reversed
from normal NanD-logic S-R flip-flops.
Here, the those inputs are active-high
rather than active-low.

The clocked S-R flip-flop solves some
of the problems inherent in the regular S-
R flip-flop circuit. In any event, the
clocked version of the circuit permits syn-
chronous operation (and changes are al-
lowed to occur only at certain discrete
times).

Another alternative for synchronous
operation is the master-slave flip-flop
(also call the load-transfer flip-flop)
shown in Fig. 7. That circuit consists of a
pair of clocked S-R flip-flops in cascade;
i.e. the @ and @ outputs of one S-R flip-
flop, ICI, drive the s and r inputs of the
second flip-flop, IC2. The clock inputs of
the two flip-flops are driven out of phase
with each other (one is high when the

IC3 O CLOCK

FIG. 7—THE MASTER-SLAVE FLIP-FLOP oper-
ates in a two-stage manner. When the clock sig-
nal is low, information presented to the inputs is
latched into the first flip-flop. When the clock
goes high, that information is passed to the
second flip-flop, whose outputs change accord-
ingly.

other is low). The cLk input of IC2 is
driven directly by the master clock signal
(also called load/transfer or L/T signal),
while the cLk input of IC1 is driven by the
inverted master clock signal.

Recall the operation of the normal
clocked S-R flip-flop: The signals applied
to either input will only cause an output
change when the cLk input is high. Thus,
when the master clock signal is low, IC2 is
inactive (its cLk line is low) and IC1 is
active (its cLk input is high). That situa-
tion permits loading of the master-slave
flip-flop. State changes at either input of
IC1 are reflected by the outputs of that
gate.

When the master clock line goes high,
the situation reverses—IC2 is active and
IC1 becomes inactive. At that time, the
outputs of IC1 are “‘read” by the inputs of
IC2. Thus, those outputs will either set or
reset the outputs of IC2.

Clocking

Flip-flops are designed to be triggered
in one of two ways—either on a leading or
trailing edge of a clock signal, or when
the clock signal reaches a certain positive
or negative level.

Where triggering takes place is impor-
tant because it tells us where the action of
the flip-flop will occur. On a level-trig-
gered flip-flop, the output state changes
will occur when the clock is either high or
low (according to design), but not during
the transition between levels. Thus, a
positive-level-triggered flip-flop is active
only when the clock input is high; the
clocked S-R flip-flop discussed earlier
was an example of that type of triggering.
Similarly, the negative-level-triggered de-
vice becomes active when the clock line is
low.

An edge-triggered device acts during
either low-to-high (positive edge trig-
gered) or high-to-low (negative edge trig-
gered) transitions. Although edge-
triggered devices are not common in the
type of circuits discussed thus far, they are
used extensively in more complex flip-
flops. Those devices will be the subject of
our next article. R-E
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How Many Times
Do You Intend To Let

“THE SAME DOG”

Bite You ?

* How many times have you worked all day long trying to diagnose the
hi-voltage / LV regulator circuit of a set that is in shut down only to
eventually find that a shorted video, color, vertical, tuner, AGC, or
matrix circuit was causing the set to shut down and, to find that the hi-
voltage / LV regulator circuit was working flawlessly all the time?

* How many times have you spent the day looking for a short that was
causing the set to shut down, only to eventually find that an open
vertical, video, matrix circuit or, an open HV multiplier was to blame?

* How many times have you worked all day on the same TV set, only
to find out that the set's flyback transformer was defective?

+ How many flyback transformers have you replaced only to find that
the original flyback was not defective?

* How many horiz output transistors and Sony SG 613 SCRs have you
destroyed while simply trying to figure out whether the flyback was
good or bad?

+ How many times have you been deceived by your flyback ‘‘ringer"'?
Can you even count the number of hours that your *‘ringer'’ has caused
you to waste?

* How many times have you condemned a flyback, only to find that a
shorted scan derived B + source was causing the flyback to "appear’
as though it were defective?

* How many hours have you wasted, working on a TV set, only to find
that the CRT had a dynamically shorted 2nd anode (to primary
element)?

* How many new sweep transformers have you unknowingly
destroyed because a short existed in one of the scan derived B +
sources?

+ How many times have you said to yourself, "'l could fix this - - - -thing
if | could only get it to fire up long enough to lite the screen? - - - without
blowing an output transistor or a fuse . "

* How many additional bench jobs could you have gotten, had you
been able to give an accurate, '‘on the spot” estimate on sets that
were either in shut down or, not capable of coming on long enough for
you to analyze them?

If you had been using our all new Super Tech HV circuit scanner, you
would have had an accurate evaluation concerning all of the above in
about one minute, at the push of just one single button.

It's true! Push just one test button and our HV circuit scanner will (1)
Accurately prove or disprove the flyback, (2) Check for any possible
shorts in any circuit that utilizes scan derived B +, (3) Check the scan
derived power supplies themselves for shorted diodes and/ or elec-
trolytic capacitors, (4) Check for primary B + collector voltage and, (5)
Check the horiz output stage for defects.

Qur HV circuit scanner works equally well on sets with integrated or
outboard HV multipliers. It will diagnose any brand, any age, solid state
TV set including Sony. The only exceptions are sets which use an SCR
for trace and, another for retrace (i.e., RCA CTC 40 etc.). Our scanner
will not work on these sets.

In plain English, our HV circuit scanner is even easier to operate than
a "'plain vanilla'' voltmeter.

First off, when you're using a scanner, you do not remove the flyback
in order to check it. In fact, you don't even unhook any of the wires that
are connected to the flyback! All you do is:

(1) Remove the set's horiz output device, plug in the scanner's inter-
face plug, then make one single ground connection. That's all you do to
hook it up.

(2) If the primary LV supply is functional and, assuming that the emitter
circuit of the horiz output stage has continuity, the scanner will tell you
that it is ready to ''scan'' by illuminating the *‘ready"" light, which is the
white button on the test / run switch.

(3) Press the spring loaded (test) side of the test / run switch and the
scanner will "'look" for any type of a short that might exist anywhere
on the secondary side of the flyback, including the HV multiplier, any
circuit that relies on flyback generated B+ and, including the flybact
itself (both primary and all secondary windings). It will simultaneously
check for a shorted LV regulator device HV multiplier, or an open o
“partially’’ open safety capacitor.

If a short or, an "'excessive load" exists on one secondary winding, al
other secondary windings will have “‘normal’’ output voltage in spite o
the short. Only the shorted winding itself will have zero volts on it. This
makes shorted scan derived B + sources incredibly easy to isolate
During this test, the 2nd anode voltage is being limited to approx 5 ki
by the scanner.

If a short is present, the red "flyback'' light will either lite, or flash (a
various speeds), depending on which type of a short exists. If no shorts
exist, the "flyback'' light will be green.

Assuming that the ‘‘flyback' light is green, no shorts exist and, it it
now time (and safe), to begin looking for open circuits which might be
causing the set to shut down due to flyback run-a-way. It only stands t«
reason that if no shorted conditions exist, then one (or more) circuit:
will have to be open, otherwise, the TV set would be working!

(4) Now that you know that no shorts exists, push the “run'’ side of the
test / run switch (the side that latches). Provided all of the other circuit:
in the TV set are functional, the scanner will now put a picture on the
set's CRT screen that has full vertical and horiz deflection, norma
audio, video and color.

Keep in mind that during this test, your scanner is:

(1) Circumventing all horiz osc/driver related shut down circuits,

(2) Limiting the set's 2nd anode voltage to approx 20-25 kv,

(3) Substituting the set’s horiz osc/driver circuit and, as a resull

eliminating any need that the set might have for an initial start up o
B+ resupply circuit for the osc/driver.

Wait about 15 seconds for its filaments to warm up, then look at th
CRT. Any circuits that are “open” will now produce an obvious symg
tom on the screen. Because the scanner has circumvented all of th
set's shut down features, you can now use your old reliable *'symptor
to circuit analysis'' technique to troubleshoot the problem, i.e., if thi
picture has no blue in it - - - repair the blue video or blue matrix circuit
If the picture has only partial vertical deflection - - - repair the vertice
circuit, and so on. The scanner has effectively removed all of th
stumbling blocks that would normally prevent you from diagnosing th:
problem. i.e., start up and shut down features, and allowed you t
repair the TV set by using conventional techniques.

When you're using a scanner, all start up, shut down, dead set prc
blems are easy to solve. You don't need anyone to tell you just how di
ficult these problems can be for those who don't have a scanner! !

Our Super Tech HV circuit scanner normally sells for only $495%
Beginning July 4, 1985 thru August 31, they are on sale for only $395”

VISA, MASTERCHARGE, C.0.D. ORDERS WELCOME
DIEHL ENGINEERING e 6004 Estacado Ln. ® Amarillo, TX 79109

PHONE (B06) 359-1824 or (806) 359-0329
Phone Orders Welcome
Since the Scanner only has two buttons to press, most technician
never need it but, our "Hot Line"' is available to assist new owners |
the operation of their scanner. Phone (806) 359-0320.

CIRCLE 257 ON FREE INFORMATION CARD
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As anyone who has ever tried knows,
one of the most difficult tasks in building
one of the many construction projects fea-
tured in Radio-Electronics is making the
PC board using just the foil pattern
provided in the article. True, all sorts of kits
and things are sold to let you lift a foil
pattern from a magazine page. But, while
some of them do work, most of them don't.
What usually happens is that you wind up
copying the artwork by hand.

Well, we're doing something about it.

We've moved all the foil patterns to a
new section of the magazine. They'll be
printed by themselves, full sized, with
nothing on the back side of the page.
What that means for you, is that the
printed page can be used directly to pro-
duce PC boards!

[_:l--.

a5

Actually the method you'll need to use
to etch directly from printed artwork is a
little bit different from the one you're prob-
ably used to using to produce PC boards,
but we've done some testing and it works!

In order to produce a board directly from
the magazine page, you first need to do a
little bit of work on the foil pattern. The first
thing to do is remove the page from the
magazine and carefully inspect it either
under a good light or on a light table. As a
matter of fact you should really do both of
those since each one will show up dif-
ferent kinds of imperfections in the art-
work. What you're looking for are breaks in
the traces, bridges between traces, and in
general, all the kinds of things you look for
inthe final etched board. You can clean up
the published artwork the same way you

clean up you own artwork. Drafting tape
and graphic aids can fix incomplete traces
and doughnuts, and you can use a hobby
knife to get rid of bridges and dirt.

Once you're satisfied that the artwork is
clean, take a little bit of mineral oil and
carefully wipe it across the back of the
artwork. Don't get any on the front side of
the paper (the side with the pattern) be-
cause you'll contaminate the sensitized
surface of the copper blank. (If you do
contiminate it, you won't notice anything
when you make the exposure, but when
you develop the board, the oil can act just
like resist and keep the developer from
dissolving the unwanted resist on the
board.

After the oil has "dried” a bit—patting
with a paper towel will help speed the

5% INCHES

COMPONENT SIDE OF PRINTER BUFFER board is shown here in a full size mirror image. This side
must go toward the board to be exposed. See page 59.
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process—place the pattern front side
down on the sensitized copper blank, and
make the exposure.

The mineral oil is optional, but it does do
two things for you. It makes the paper
much more transluscent and it makes the
foil pattern appear darker. A successful
exposure depends on having as much
contrast as possible in the exposure mask
and that's exactly what the mineral oil
does.

Even though the mineral-oil treated pa-
per is transluscent, it's still not anywhere
as clear as lithographic film (which is
what's normally used in producing PC
boards). That means that you're going to
have use a longer exposure time than you

are probably used to.

We can't tell you exactly how long to
make the exposure time, because we
don't have any idea what kind of light
source you use. A simple rule of thumb is
to figure that there's a 50 percent increase
in exposure time over lithographic film.
But that doesn't necessarily mean you'll
need a 50 percent increase. If you're used
to taping up a pattern on mylar sheets,
you'll find that rubbing the paper with min-
eral oil makes it just about as transluscent
as mylar.

Note that sensitizers vary as well. Min-
eral oil isn't as transparent to ultraviolet
light as it is to other parts of the spectrum.
If your sensitizer wants to see ultraviolet,

you may find using mineral oil to be more
trouble than it's worth.

You'll have to experiment to find the
best method to use with the chemicals
you're familiar with. And once you find it,
stick with it. Don't forget the “three C's’ of
making PC boards—care, cleanliness,
and consistency.

Finally, we would like to here how you
make out using our method. Write and tell
us of your success, and failures, and what
techniques work best for you. Address
your letters to:

Radio-Electronics
Department PCB
200 Park Avenue South
New York, NY 10003
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SOLDER SIZE OF THE INFRARED VIEWER board is shown here in a full-
size mirror image. This side goes toward the board to be exposed. See
page 49,
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Typical of RCA CTC 85 thru 108 LV Regulator Circuits
Schematic by Diehl E: ing

How many of these questions
can you answer ?

(1) Every circuit has a beginning and an ending. Where does this
circuit begin ?
(2) Specifically, what is the purpose of this circuit ?
(3) Whatturnsiton? What turns it off, or does it ever really turn off ?
(4) Does this circuit have a shut down feature ? |If so, which com-
ponents are involved ?
(5) What would happen if Q103 were to become shorted E to C ?
(6) What purpose does Z115 serve ?
(7) What would happen if D114 became shorted ?
(8) What purpose does C126 serve ? What will happen if C126
becomes open ?
(9) Is the winding between terminals 3 and 4 of the flyback a primary
or a secondary winding 7
(10) What purpose does C117 serve ? Exactly what does it do, and
exactly how does it do it ?
(11) Exactly what do resistors R113, 114, 115, 116, and 117 do ?
What happens if they change value ?
(12) What occurs that causes this circuit to produce an initial start up
pulse ?
(13) Why does this entire circuit become shorted and begin to destroy
horiz output transistors if the regulator SCR becomes shorted ?
(14) There is exactly one safe and practical methed of circumventing
this LV regulator circuit for test purposes. This technique does
not involve a variac. Instead, you must disconnect one wire then
connect a jumper wire from terminal #4 directly to :
Which wire do you disconnect and where do you connect the
other end of your jumper wire ?
(15) I1f SCR100 is shorted, this circuit will still *‘eat"" horiz output tran-
sistors even if you are using a variac. Why ?

(16) Why does this circuit use a floating ground ?

We publish a monthly magazine called the Technician / Shop Owners
Newsletter. Each month we take a popular circuit and absolutely
diasect it.

Using color coded pictorial schematics such as the one above, we
“map out'' every action in the overall sequence of events that must
take place during each and every cycle.

Beginning with the very first "‘action'" in the seguence (which just
happens to be depicted in the above schematic) we explain exactly
what is taking place. We then explain the function of every component
in that portion of the circuit. After explaining the function of each com-
ponent, we show you how to troubleshoot that particular ‘‘action' or
function.

After reading our newsletter on this circuit, you could answer all of the
above guestions as fast as anyone could ask them. In fact, you will
then know everything there is to know about this circuit. Including how
to troubleshoot it !!

Regardless of whether you work on TV sets, stereos, radios or
computers, just having the ability to "'diasect’ an electronic circuit
(any circuit) is worth a fortune. In reality, ‘‘diasecting’' is exactly what
our newsletter is designed to teach you.

Because of the manner in which our newsletter is written, the subject
matter that is gained from each monthly issue is so extremely broad
that it will “spill over" into your everyday troubleshooting routine, and
be applied to totally unrelated circuits.

Each monthly issue sells for only $9%, due ten days after delivery.
VISA | Mastercharge welcome.

To Order: Send your name, address and phone # to Diehl Publica-
tions, 6004 Estacado Ln., Amarillo, TX 79109. Specify Issue # 3.

For immediate Service Call: (806) 359-0329 or 359-1824.

Do not use the Reader Service Card in this magazine to place your
order.
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ROBOTICS

Setting up a robotics design lab.

ANYONE WHO EXPERIMENTS WITH PER-
sonal robots soon finds that plenty
of space is a necessity. Although
you may already have a workshop
set up for your electronics experi-
mentation, it just won't do for
robotics. An area free of obstruc-
tions and large enough for your
creation to wander about is what
you need.

If, on the other hand, you ex-
periment exclusively with arm-like
mechanisms, some clear bench
space is all that's called for. Even
then, it may be necessary to move
solder irons and various other
tools each time you want put the
machine to work.

Therefore, this month we’ll turn
our attention to setting up a small
robotics laboratory. In no way, will
our lab compare with a typically
well outfitted, sophisticated uni-
versity robotics laboratory. But, it
will suffice for experimental pur-
poses.

Lab layout

When setting up a robotics lab,
the first thing to consider is what
equipment you'll need. The most
important parts of any robotics lab
are the power supplies. Typically
you will need one or more sup-
plies that can deliver at least 5
amps at 5 and 12 volts. The 12 volts
is required to power motors; most
motors on the market are de-
signed to operate from a12-24-volt
supply. Note that a motor supply
need not be well regulated. The 5-
volt source is, of course, to power
the robotic control circuits.

The current rating we just spec-
ified should be observed. The 12-
volt supply will be used to power
various motors, and those tend to
use lots of power. Even though

BENCH  COMPUTER
\ ruwe; SUPPLY
\ / / i
e
P
A

CABLE DISTRIBUTION FLODA MARKED
SYSTEM IN 1 FOOT GRID
FIG. 1
CEILING
T0 ]
CABLE COMPUTER
TENSIONER

CABLE DROP POINT

INTERFACE CABLES

TENSIONER HOLDER

MODULAR
TELEPHONE
CONNECTOR

FIG. 2

your robot will eventually be
“scooting” around on battery
power, its nice not to worry about
constantly having to charge bat-
teries while experimenting.

The 5-volt supply should have
sufficient power to handle any
kind of logic circuitry that you
might need. If you've a very so-

;"" = = N
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MARK J. ROBILLARD
ROBOTICS EDITOR

phisticated control system with
many motor drivers and micro-
processors in mind, you'll defi-
nitely need the 5 amps. Of course,
if all you are working with is low-
power CMOS logic, you probably
won’t draw anything more than
about 1.5 amps. But with a 5-amp
supply, you won’t have to replace
or upgrade the power supply as
your robotic system expands.

The supply can be of the “home-
brew” variety. (We'll show you to
build a universal 5-amp power
supply from a few simple compo-
nents in the future.)

You'll also need (and may want
to build) a workbench, and what |
call a “cable-distribution system.”
Figure 1 shows the basic setup of a
simple robot lab with a table in the
upper half of the figure.

The table can be something as
simple as two wooden horses sup-
porting an unfinished door. Com-
ing down from the center of the
table is the cable- distribution sys-
tem (a harness containing all the
interface cables you could possi-
bly need). Those cables make the
task of debugging the robotic cir-
cuits (during experimentation)
easier by allowing individual test-
ing of the control circuits. The
robot is tested by writing a simple
BASIC program to it from an inex-
pensive computer to exercise the
circuits.

Within the cable-distribution
system, there should be two 4-
wire, telephone-type hook-up ca-
bles with modular plugs on one
end for connection to the control
circuits. The other end should be
terminated in a 25-pin D-type con-
nector for easy connection to the
serial port of a computer.

Why two serial cables? Con-
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EDITORIAL

Hackers.

mA “Computer Hacker” is a thief. A crook who uses his computer to attempt
to break into other computers and leave evidence that he has done so.
These low-lifes try to get into bank computers and louse up the records,
one even got into a hospital's computer and did so much damage to the
records that lives were actually jeopardized. They try to get into school
computers and screw up those records too.

Some of them have successfully broken into classified government
computer systems, endangering the security of our country. They form clubs
and swap coded information, they have magazines that offer tips to
improve their skills.

We'd like to go on record. We're anti-hacker. These thieves, for that’s
exactly what they are, are giving all of us a bad name. They've been getting
a lot of publicity lately, and it's all bad. Sure, they try to come off as “boy
genius” types that are so adept at using their computers that they can foil
the most-professional anti-hacker security systems. But break down what
they're doing and how they’re doing it, and you see that all they do is
nothing but drudgery, repeating and repeating with minor changes until
they break in. There is nothing at all intelligent about what they do, and
especially the way in which they do it. If they do manage to break a code,
it's usually the result of a freak accident. Certainly not the product of any
intelligence on their parts.

Hackers are morons with computers. They've got nothing else to occupy
their minds, they’re hungry for a little notoriety, and for my part, they should
be treated as exactly what they are—crooks. There's no redeeming guality at
all in them, they are not to be admired, and what they're doing hurts all of
us.

How? | saw the same thing happen in amateur radio, later in CB. The
good guys have to take the heat for the bad guys. Some guy with a signal
squirter louses up every TV in the neighborhood, and any ham that tries to
put up an antenna gets dirty looks from the neighbors.

It's the same with computers. If your neighbors know you have a
computer, and they see the news stories about what the horrible hackers
are doing, you're going to be painted by the same broad brush.

You may have a friend who hacks. If you do, do him a favor. Redirect his
thinking into something more substantial. Get him involved in baseball, or
stamp collecting, or introduce him to a girl.

Just get him away from his computer.
7
ﬁ/%w & ol

Byron G. Wels
Editor

P Digest is published monthly as an insert in Radio-Electronics magazine by Gernsback Publications,
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maulmg offices. All rights reserved. Printed in U.S.A.
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LETTERS

Can Someone Help?

| own a Timex 1000 and a TVRO
Earth Station. I'm searching for a
program to plot stationary satellite
positions from different parts of
the U. S. I'm sure lots of your
readers would be interested in a
program such as this—William
Scott, Manteca, CA.

Bill, that sounds like a great idlea!
I'll refer it to our Software Review
Editor and if he can't come up
with something, perhaps one of
our readers can.

Archival Programs?
| don't know if anybody has
ever done this before, but I've put
my family tree on a disc, along
with some personal annotations
and I'd like to store this for
posterity. How can | protect that

disk?—Martin Resnick, St. Paul, MN.

We've never heard of this before
Meartin, so all we can do is make
some suggestions: Begin by using
the very-best quality disk that you
can buy, and then wrap it in
aluminum foil twice. The second
sheet covers the wrapped and
folded areas of the first sheet. This
should help protect against stray
magnetic fields. Put it between
sheets of heavy cardboard to
protect it from bending, and place
it in an envelope sealed with
heavy tape. Add a few packets of
silica gel too. And good luck!

Understanding guy
| understand that mistakes can
happen, Lord knows |'ve made my
share too. But how can a reader

tell if there's a mistake in the
project he's planning to build from
a magazine? It isn't just your
magazine—it happens in all of
them! Is there a way to protect
against this?—Roger Touhey, Sioux
Falls, SD.

Roger, thanks for being so
understanding. Yes, authors can
make mistakes, editors can let
something slip, the proofreaders
might not catch an error and
typesetters have been known to
hit the wrong keys occasionally
Errors do creep in, despite our
best efforts. But it doesn’t happen
as often as you might think, for we
do try to be careful! One way is to
save the “hot project” for a couple
of months and watch the
magazine for corrections.

COMPUTER PRODUCTS

For more details use the free
information card inside the back cover

COMPATIBLE YIDEO I/O BOARD,
model DT2803, is a video frame-
grabber and display board for the [BM
PC and PC/XT. The model DT2803
captures a 956 x 256 x 6 black-and-
white image, and the R-G-B output
handiles 64 colors x 64 intensities and
includes cursor control. In combina-
tion with the Videolab software
package, the model DT2803 is ideal for
applications in industrial robotics, in-
spection, and assembly, as well as
medical imaging and graphic arts.

The Videolab package is an easy-to-
use software for real-time video digi-
tization and display with the DT2803.
It is divided into two major sections:
Videotutor and Videosub. Videotutor
is an interactive, command-driven tu-
torial program that allows first-time
users to become familiar with the
model DT2803 video /O board within
a user-friendly programming environ-
ment. Videosub is a comprehensive

" CIRCLE 21 ON FREE INFORMATION CARD

library of subroutines for user-defined
applications programs; callable from
BASIC (interpreted and compiled), C,
PASCAL, and FORTRAN, Videosub sup-
ports all the functions of the model
DT2803.

The model DT2803 board is
shipped complete, with a comprehen-
sive user manual and demonstration
diskette, including sample programs.
The single-unit price for the model
DT2803 is $1495.00. Videolab is

shipped on a single-sided, double
density diskette, and includes a com-
prehensive user manual; the price is
$995.00.—Data Translation, 100 Locke
Drive, Marlboro, MA 01752.

PROTOTYPING BOARD, the eZ Card,
is a blank circuit board for computer
hobbyists or engineers who wish to
build a prototype board according to
specific design. The board provides
the means to interface prototype cir-
cuitry for the IBM-PC with several
features. A switch-selectable address
decoder frees the user to concentrate
on design. Selector switches permit
up to eight boards to be installed in a
single PC system.

Two areas are available for building
prototype circuits on this large, full-
slot sized board, one of which is
situated for installation of I/O con-
nectors. The larger prototype area
consists of a grid of over 2,300 plated-
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through holes on 0.1-inch centers,
suitable for installing over 60 wire-
wrap sockets.

CIRCLE 22 ON FREE INFORMATION CARD

The eZ Card uses sockets for all
buffer IC’s and a gold-plated edge
connector for maximum reliability of
operation.. A mounting bracket is
provided for permanent installation
into the PC system housing. The board
comes with documentation that in-
cludes experimental circuits and
related basic application programs for
each circuit. It is priced at $89.95—
$5.00 shipment from stock to four
weeks —Sabadia Export Corporation,
PO Box 1132, Yorba Linda, CA 92686.

DISK DRIVE, the Commodore SFD
1007, is enclosed in a 1541-sized case
and has a one-megabyte storage ca-
pacity on a double-sided, double

CIRCLE 23 ON FREE INFORMATION CARD

density format. A utility disk with 64
and 8032 utilities is included with the
disk, and an optional serial IEEE con-
nector and cabeling is available. The
SFD 1001 is priced at $399.95—Pro-
gressive Peripherals & Software, Inc.,
2186 South Holly, Denver CO 80292,

PERSONAL-COMPUTER MODEM, the
IntelliModem EXT, is a standalone
3001200 baud communications sys-
tem suitable for use with any serial
RS232-equipped computer or termi-
nal. It features an exclusive voice-insert
capability, which allows use of an
ordinary [:)_Elone to add integrated
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voice to a personal-computer work
station. The user may talk and listen, or
send and receive data without having
any need to hang up and redial.

A front-panel multicolor line-quality
bargraph display dynamically monitors
the telephone-line condition. Call-pro-
gress detection lets the modem
electronically sense telephone-system

CIRCLE 24 ON FREE INFORMATION CARD

signals such as Busy, Dial Tone, Remote
ringing, and Voice, and display those
conditions on the computer screen.
Thus, the user always knows what is
happening as the call progresses.

The IntelliModem EXT is priced at
$499.00—Bizcomp, 532 Mercury Drive,
Sunnyvale, CA 94086.

EDUCATIONAL PROGRAM,/n The
Chips, is available for owners of [BM
PC, PCjr, and Commodore 64 home
computers. It challenges both children
and adults to create a profitable soft-
ware business. An initial investment of
$100,000 is used to develop, inventory,

CIRCLE 25 ON FREE INFORMATION CARD

price, and advertise computer games.
Using the joystick, players manipulate
assistants, who go from building to
building carrying out orders. At the
end of each quarter;, a balance sheet
appears so that players can see how
well their companies are doing.

In The Chips is priced at $29.95.—
Creative Software, 230 East Caribbean
Drive, Sunnyvale, CA 94089.

RADIATION SHIELD, the Eve-Guard,
is a device that protects people from
the glare and radiation that is emitted

N - L PPRSS )
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from video-display terminals (VDT’s).
The anti-glare screen is made from
nylon netting while the anti-radiation
shield is made with lead-impregnated
acrylic. (Eve-Guard contains 30% lead
by weight.)

Eye-Guard is affixed to the face of
the terminal with Velcro tabs. It elimi-
nates glare and cuts off all the X-rays,
microwaves. and ultraviolet waves that
VDT's emit. (It is estimated that a
worker who sits in front of a black-
and-white terminal for 35 hours per
week could receive the equivalent of
30 chest X-rays in a year's time.

The Eye-Guard is priced at $129.95,
and comes with a 100% money-back
guarantee that it will stop even the
worst case of eye fatigue resulting
from unshielded VDT's.—langley-St.
Clair Information Systems, Inc., 132
West 94th Street, New York, NY 10011.

DISK MARKERS, the Diskribe (shown)
and the Label Pen are designed specif-
ically for use on computer software.
The Diskribe can be used directly on
computer software disk sleeves for
safe identification and reference. The
ink is quick-drying and permanent,

and the markings do not affect infor-
mation on the disk itself: The Label pen
is designed for use on slick-finish and
other hard-to-mark labels currently
being used on disks, diskettes, and
VCR cassettes. The fine point and high-
intensity permanent ink makes writing
easier to read on small labels.

The Diskribe is priced at $2.50; the
Label Pen costs $1.00.—Sanford Cor-
poration, 2740 Washington Boulevard,
Bellwood, IL 60104 <¢Dp>



SOFTWARE
REVIEW

Seekeasy

BSEEKEASY is a free-form database designed for rapid
storage and retrieval of randomly-entered reference
information.

Unlike conventional data management programs
which cannot search using keywords having little
relationship to the original data entries, SEEKEASY can
locate entries if only a few characters of a keyword are
correct.

For example, assume that it was possible to load a
conventional database with randomly entered data,
and over a period of time you had entered many
references for an article on test equipment. Now you
want to extract the data on a particular meter that you
key in as Simsun. To the typical database there is no
way it will know you mean Simpson. But a free-form
database such as SEEKEASY will locate the closest
matching string anywhere in the file, and in a few
seconds it will match Sim to Simpson and extract the
correct information.

In searching for data SEEKEASY doesn't care care if
the ariginal entry, the search criteria, or both are
incorrect. Somehow, it will locate the data quicker than
you can lock up the correct spelling of a keyword(s) in
a dictionary because it attempts to match every
possible string in the keyboard entry to every
conceivable string in the data record. Assume you are
using SEEKEASY as an electronic Rollodex and entered
the continuous string record:

Buck Rogers, Colossal Mfg., 456 Third St,
Muggersville, NY 11217, 1-212-555-5555. Manufactures
giZmos.

You need to purchase gizmos but can’t remember
anything about the manufacturer. SEEKEASY will locate
the data even if you make a mistake and key in giztes
instead of gizmo. It might be buried in a screen display
containing 99 other items with the string giz, but it will
be on the screen.

While giz is a partial string, even a complete string
locates many matched entries. If you wanted to extract
the data on a drill bit and only entered bit as the
keyword, SEEKEASY will locate drill bit, drillbits, bridle
bit, bitter, bite, illegal and illness (the ill matches); it
will locate the entry for your friend Bill (the bil match).
SEEKEASY will often come up with a list of matches
which have no relationship to what you're looking for,

but the desired data record will be in the list. The
greater the degree of matching in one or more
keywords the closer the desired data will be to the top
of the listing. In the above instance, Bill would be well
down on the list of matches.

The only limitation on matching are one and two
letter words—they must be an exact match. An A
cannot locate @ Wand at will not locate an. Other than
these conditions anything goes.

Regardless of the number of records in a file—it
might be thousands—SEEKEASY displays up to a
maximum of 100 records at the rate of seven records
per screen: pressing RETURN scrolls the next seven onto
the screen. The speed with which SEEKEASY can
locate a data record depends on the length of the data
file and the storage media. Floppy disks are searched at
5-KB/second; hard disks at 7-KB/second, and RAMdisk
at 10-KB/second. Dump a full 360-KB floppy data disk
into a RAMdisk the longest it takes to locate a data
record is 36 seconds.

SEEKEASY data records are limited to two lines of
155 characters. Records are prepared directly by
SEEKEASY's own internal and somewhat rudimentary
word processor, with editing done through the cursor
positioning keys. While the simple editing commands
don'’t make for much of a word processor, it does
what’s needed and beats having to prepare files with a
separate word processor. Pressing RETURN enters the
record in the data file and resets the program for the
next data record, with the previous entry displayed at
the top of the screen so the user can keep track of the
entered records.

Old records can be deleted. A special Check File
mode displays the free space on a disk in available
characters, and the number of characters in the active
data file. When the disk holding the data file is almost
full, SEEKEASY prints wamings on the bottom line of
the screen during store and edit operations. If the user
insists on ignoring the warning (about 5-10 more
records) SEEKEASY refuses to store additional records
until more disk space is made available.

While the supplied manual generally refers to a single
data file, the user can create several individual data
files on the same disk, of which several or all can all be
merged into larger files if desired.

Finally, SEEKEASY can find any 7 bit ASCII character
in any data, .COM or .EXE file. If it's in a disk file and it's
in ASCII SEEKEASY will find it.

SEEKEASY is entirely menu driven. A CONTROL-T
prints hardcopy of either the screen display or the
entire datafile.

That’s all there is to SEEKEASY. There are no complex
commands, no unusual text files, and no structure of
any kind. But it is extremely fast and convenient. In fact,
Seekeasy is so fast and easy to use that it can be
learned from a short doc disk.

SEEKEASY, Price $90 postpaid U.S. and Canada,$18
for demo disk (refunded on purchase). Correlation
Systems 81 Rockinghorse Road Rancho, Palos Verdes,
CA 90274. Available for PC-DOS and MS-DOS Requires:
DOS 2.0 or higher, 128K of RAM, One or more floppy
drives, Monochrome or color monitor-<{Mp>
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DIGITIZING
TABLETS

All you ever wanted to know about digitizing tablets—and didn’t know who to ask!

MARC STERN

mOne of the long-sought developments in the world of
microcomputers has been the marriage of hand input
with the small-computer system. Hand input makes a
small computer system more flexible. A hand input
device allows anyone to work as if using a pen and
Paper.

In the last two years, this has come about thanks to
the digitizing tablet. Manufactured by companies such
as Koala and Pencept, Inc., digitabs take the theory of
dynamic character recognition technology, an
outgrowth of artificial intelligence research, and put it
into practice.

A device such as Pencept’s Penpad or Koala's
Koalapad is actually a digitizer with a stylus or pen and
a connection to its host computer. Such a device can
easily send drawings, special commands and cursor
controls to a host IBM Personal Computer or
compatible, such as the Compag. The Penpad can also
double as a touch-pad or mouse.

Older input methods
In the past, users relied on optical character

G256 51100

FIG. 1—UNIVERSAL PRODUCT CODES are one method of
data input. Special readers interpret the strip and convert the
information into useable data for a computer.
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recognition devices (OCRs) or bar-code readers to
input handwritten data from a sheet of paper into a
small-computer system. While these methods of
handling data-capture are fast compared to more
laborious manual input methods, they still aren’t totally
acceptable.

One drawback with OCRs is that the hand-printing
has to be recognizable to OCR optics or the input is
unusable. Users receive special training to ensure their
hand-printing styles match OCR specifications. OCRs
also force users to invest in reading devices that are
expensive and difficult to maintain in some
environments. Finally, OCRs are incapable of instant
information updates.

Instead of direct entry into a system, the information
must first be printed on a special form and then read
into the system for processing.

Bar-code readers can speed information input, but,
like OCRs, need special equipment and software. Bar
code readers require a light wand or pen to read
coding strips called Universal Product Codes (UPCs)

CABLETO COMPUTER

A

CONTROL AREA

7 CONTROL AREAS

[ WORK
SURFACE

'
Bt

STYLUS

FIG. 2—WORKING WITH A STYLUS, a Digipad will turn written
or printed information into data on a screen.



(See Figure 1.) These readings are interpreted by
software that recognizes each UPC strip and
determines its significance. Any time UPCs change, the
readler’s software is updated. For some users, barcode
reaclers are alternatives to OCRs

Digitizing tablets offer many advantages over both
OCRs and bar-code readers. Like a bar-code reader;
they allow quick information input to an IBM PC's 8088
central processor, but, unlike a reader, they have greater
flexibility in the variety of input, much like an OCR.
Although digipads (DIGItizing penPADS) are more
sophisticated than either device, they boast a simple
design, consisting of a writing tablet, pen or stylus, an
interface board that slips into one slot in the PC and
the software. (See Figure 2.)

Digipads are as easy to use as applying pen to
paper. The computer keyboard is replaced by the
tablet and stylus—attached to it by a cord—
resembling the traditional clipboard-and-chained-pen.
Digipads can recognize a variety of handwriting and
can acknowledge capital letters A-Z, numerals 0-9, and
other characters. Some pads, such as the Penpad, use
fixed height reference points to determine if the input
is capital or lowercase. Penpad assumes lowercase
when uppercase letters are written at half-height (Fig.
3). These devices also handle deletions with special

FIG. 3—IN MOST CASES, letter height determines a letter is
capitalized or is lower case.

command characters or the input can be overwritten,
as with a keyboard and screen Digipads can enter
calculations, documents, forms and more directly into
the computer, bypassing third channels.

Digipads function as graphics digitizers by providing
the computer with information about the location of
the stylus relative to its surface. This is translated into a
specific address in the computer's memory; the cursor
is then moved to that location on the monitor. So it is
possible to send freehand drawings or tracings such as
map contours or circuit drawings to a host PC. You can
use pre-prepared or hand-drawn forms and turn them
into quality graphics with a few sweeps of the pen
across the tablet’s face. The digitizer's built-in
intelligence blends both graphics and hand-printed
text to create presentation-quality material.

Digipads can also function as touch pads. A touch
pad is a low-resolution digitizer that recognizes when
the stylus touches specified areas on its surface. On a
device such as the Penpad, the pen is equipped with
a pushbutton that acts as a trigger to transform it into a
“mouse that writes.” The “mouse-mode” offers quick
cursor movement to any spot on a page, by drawing a
line with the pen in the appropriate direction on the
tablet. As it is moving, the Penpad analyzes penstrokes

as they are being made, identifies the characters being
formed and presents them to the host computer in a
manner indistinguishable from routine keyboard input.

Making it work

The digipad recognizes characters that vary greatly in
form through dynamic character recognition (DCR)
technology. Using the Penpad as an example, the
designers used both common generative and
perceptive OCR rules to create the algorithm that
allows Penpad to work. The generative rules deal with
character formation; the perceptive rules describe the
way people see characters. The first concept is based
on set patterns of character generation (for example,
the letter A is usually formed in a similar manner by
most persons); while the second relies on the fact that
most persons generally perceive letters or graphics in
the same manner.

In many aspects, the digipad acts as a computer
terminal, except that the writing tablet and pen, which
form the basis of the unit, replace the keyboard. It
supports a high enough X-Y resolution (200 points per
inch) as well as a high enough point-sampling rate (200
points per second) to handle the rapid movements a
user makes when writing with quick short strokes, as in
forming small characters, or when using letters with
long strokes (capital letters).

A digipad usually employs its own
microprocessor—the Penpad uses an MC-68000—
whose speed is fast enough to respond to up-and-
down pen movements up to eight times per second.

A digitizing tablet is capable of capturing as much
as 2,000 bits of raw data and this data must be
processed before it is used by the computer. It is at
this point that Read-Only Memory (ROM)-based
firmware takes over. It preprocesses the raw data,
removing unimportant hooks, loops, swirls and
extraneous electronic noise. It standardizes the size of
the characters that are printed on the tablet. Further
processing cleans the raw data making it look like ink
images on paper as closely as possible.

At this point, the generative and perceptual rules
used by the device are brought into play. The
algorithms used in the software determine which letters
the data represent. The software must analyze the
structure of the input and select the letter the structure
represents. For example, the numeral 2 is almost always
formed starting at the top, and this is the only way the
software will recognize it, even though a normal-
looking 2 might be formed starting at the bottom or
from any other position. See Figure 4.

Systems revealed

If you look at a typical digipad, you will see it’s a
little larger than the standard three-ring notebook. The
writing surface is subdivided into grids, an example of
which might be six boxes per inch horizontally and
four per inch vertically. The digipad’s surface is
programmable and allows the user flexibility in
resetting these parameters. A user can also define some
areas of the digipad’s surface to accept only certain
characters and some digipads also are capable of
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FIG. 4—A DIGIPAD’'S ALGORITHM can interpret hand-written
data. Since letters are formed in the same manner, the pro-
gram will recognize the loops of an “A.” Likewise, it will
recognize a “2" which is usually started at the top. If some-
body starts a ““2” at the bottom, the program can't recognize
it.

handling macros.

(Macros are programmable routines in which one
stroke handles several functions. Suppose you have
several complicated command sequences in a
program which also has macro capability and you want
to streamline things. Using the program’s macro
capability, you can establish a one- or two-key
sequence to handle the multi-command sequence by
opening the macro and entering all the complicated
commands you must. When you are finished, you close
the macro and either assign it a name or key and every
time you need the complicated command sequence,
rather than hitting many keys, you only have to hit one
and the program handles it for you.)

Using a digipad’s macro capability lets you transmita

string of user-defined characters at the touch of the
stylus.

If you look at the surfaces of some digipads, you will
see a control area. This area allows you total control of
editing and alphanumeric, as well as program
functions. It acts in place of the keyboard.

To work with an IBM PC or compatible system, you
or the company providing the system will have to write
a driver routine. It is this program which lets the
digipad act as the “front end” of your system. With the
PC, it's easy, because you can take advantage of DOS 2's
(and higher) CONFIG.SYS routine. With this routine, you
open a small text file and input the following line
DEVICE = XXXXX and then close the file. You install this
file on the disk you are using and the PC will look for it
every time you boot your system. This structure is
enough to tell the PC to install the digipad. The
CONFIG.SYS routine also eliminates the need to write
complicated patches to the operating system, although
some manufacturers may do that for you in the
software they provide for their pad.

Typically, a digipad is driven by a microprocessor.
Whatever microprocessor is used, it gives the digitizer
its capability: In an IBM-PC this controlling circuitry
interfaces with the IBM bus through one of the
expansion slots on the motherboard. This add-on
board will contain the microprocessor and any ROM-
based firmware needed by the system to handle its
chores. For instance, the Penpad's 68000
microprocessor is on this board, as is its 128K of ROM
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firmware, 128K of Random-Access memory for user
input and 4K of nonvolatile memory used to store
format and command information, as well as
parameters for setup as a terminal. Input and output to
the digipad is handled as straight ASCII information.

A typical digipad can be interfaced as either a serial
or a parallel device. As a serial device, it can be made
functionally equivalent to an RS-232C port—as is done
with the Penpad—without tying up the port itself. The
developers will locate the device’s input at the
memory address of a serial port and the system thinks
there is a serial port attached, in reality, any other serial
devices are free. The IBM-PC supports up to three serial
ports and a digipad can reside at any of those
locations. Usually, it will be port 2 or 3 because port 1
is taken up by a communications card.

As a parallel device, it is functionally equivalent to a
peripheral such as a parallel printer and will reside at
the printer's location in memory: Of course, a parallel
device is capable of communicating at higher speeds
than a serial device because of the parallel data stream
used, but, a serial device can be used a greater
distance away.

Typically, a digipad will operate in parallel with the
keyboard and you can usually use it with the keyboard
installed.

Implications

A digipad will eliminate redundant keyboard input
in many situations where data entry forms must be
rekeyboarded or read into a computer system through
an OCR. It provides instant, real-time data updating and
will increase system efficiency and throughput.

Further, it will prove attractive in graphics, scientific
or electronics work. In graphics, it gives a computer
user the ability to design attractive lettering or figures
quickly and easily, without the necessity of using a
keyboard. It frees the designer to sit and use a device
much like a pen and paper and the designer will be
able to use the freeform methods he's used to. The
same is true of the computer user who wants to design
his own graphics output. In a scientific atmosphere, a
digipad user can enter equations and computations
from a “scratchpad” and could have the new
information displayed immediately. An electronics
enthusiast will be able to design a circuit on paper and
have it immediately translated into a high quality
output. If he makes any changes to the circuit, they will
be displayed immediately.

The digipad will prove very attractive in situations
which don't lend themselves to transition to keyboards
or terminals. Data entry, in these environments, often
lends itself more readily to the freeform modes
allowed by handprinting, rather than the rigid
standards imposed by a traditional keyboard. Often
simple inventory can be handled more easily by a
simple form than by a computer terminal.

Digipads provide an easy interface to computers and
their capabilities. It speeds data entry time and allows
much more freedom than a traditional keyboard. In the
future, such devices will become more and more
common for more users. <P



COMPUTER BOOKS

For more details use the free information card inside the back cover.

BMICROPROCESSOR BASED ROBOTICS, By Mark J.
Robillard. Howard W. Sams & Co., Inc., 4300 W.
62nd Street, Indianapolis, IN 46268. 220 pages
including index. 8%2 x 11 inches; softcover;
$16.95.

If you want to learm more about intelligent machines,
this book serves as an excellent introduction to the
subject. Designers, experimenters, and students will
find the work equally valuable. Robillard disects
robotics into their logical, scientific areas of
engineering, and shows how they can be made to
achieve pseudo lifelike mechanization to control such
things as mechanical, electrical, electronic or computer-
based operations.

He covers specific subjects within each technical
discipline and explains in detail, each robot-element of
the construction. Many hands-on projects are included,
making this an ideal classroom text.

CIRCLE 31 ON FREE INFORMATION CARD

SOFTWARE MASTER FOR PFS: By Ted Leonsis and
LIST Magazine. Warner Software/Warner Books,
666 Fifth Avenue, New York, NY 10103. 221 pages,
8 inches x 9%; softcover; $14.95.

Software Master for PFS offers reviews of each
program based on critical and lengthy interviews with
actual users in the field. With added editorial comment
on each program’s documentation and tutorials by the
authors, the result is useful and reliable.

CIRCLE 32 ON FREE INFORMATION CARD

A HOBBYIST'S GUIDE TO COMPUTER
EXPERIMENTATION: By John D. Lenk. Prentice-
Hall, Inc. Englewood Cliffs, NJ 07632. 283 pages
including index. 6 < 9% inches; hardcover;
$25.95.

John D. Lenk is a long-time author in the electronics
field, and in this work, it's easy to see why. The book is
complete, innovative, and fascinating reading that will
prompt you to attempt some of the experiments as
soon as you put the book down. Everything is clearly
explained, and lucidly illustrated with easy to follow
diagrams and photographic illustrations. Prentice-Hall,
the Publishers, have done the work proud.

CIRCLE 33 ON FREE INFORMATION CARD

VIC 20 USER GUIDE: By John Heilborn & Ran
Talbott. Osborne/McGraw-Hill, Inc., 2600 Tenth
Street, Berkely, CA 94710. 250 pages including
index, 6%2 x 9 inches; softcover; $14.95.

If you own or plan to own a Commodore VIC 20
you'll find that this guide is an almost essential tool.
You'll find detailed operating instructions, both for the
basic computer and its peripherals.

CIRCLE 34 ON FREE INFORMATION CARD

INTERFACING TO S5-100 IEEE/696 MICROCOM-
PUTERS: By Sol Libes & Mark Garetz. Osborne/
McGraw-Hill, 630 Bancroft Way, Berkeley, CA
94710. 321 pages including index, 62 x 9%
inches, softcover; $15.00.

The popularity and wide acceptance of the S-100
IEEE/696 Bus warranted the need for this new title. The
book helps users expand the utility and power of their
systems. It describes its mechanical, functional and
electrical design along with bus interconnections,
bussing technigues and interfacing to RAM, ROM and
the real world. This is a must for any designer involved
with the S-100 bus.

CIRCLE 35 ON FREE INFORMATION CARD

FREE SOFTWARE FOR THE IBM-PC: By Bertram
Gader & Manuel V. Nodar; Warner Books, 666 Fifth
Ave., New York, NY 10103. 466 pages including
glossaary. 54 x 8 inches, soft cover; $8.95.

If you have or contemplate purchasing an IBMPC,
then this book can quickly pay for itself. It's a listing of
more than 600 software programs that you can get free
via telephone hook-up. All are in the public domain, so
there are no legal problems in availing yourself of them.

CIRCLE 36 ON FREE INFORMATION CARD

COMPUTER COMMUNICATION TECHNIQUES: By E.
G. Brooner & Phil Wells; Howard W. Sams & Co.,
Inc., 4300 West 62nd Street, Indianapolis, IN
46268. 142 pages including index. 6 x 9 inches,
soft cover; $15.95.

This valuable text, fully illustrated with photographs
and line drawings, will tell you how to get your
computer to “talk” to another computer, what hardware
and what software you need, how to tell what will or
won't work with your computer. How to connect your
computer to telephone lines, the “standards and
protocols’ used by information services and time-
sharing networks, how to access and use information
services such as CompuServe and The Source. How to
use Videotex and teletext systems and how they
operate.

CIRCLE 37 ON FREE INFORMATION CARD

8088 ASSEMBLER LANGUAGE PROGRAMMING:THE
IBM PC: By David C. Willen & Jeffrey |. Krantz;
Howard W. Sams & Co., Inc. 4300 West 62nd
Street, Indianapolis, IN 46238.235 pages
including index. 8 < 9% inches, soft cover;
$15.95.

This well-illustrated book teaches you how the IBM
Personal Computer works, all about the 8088
microprocessor and other important computer

components. <{@p>

CIRCLE 38 ON FREE INFORMATION CARD
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CASSETTE-TO-CASSETTE
INTERFACE

Heres a way to make bulk copies of programs and save all that tedious work.

BILL TULEJA

mMaking back-up copies of programs on tape cassettes
can be a real chore. The program must be loaded into
the computer from your original cassette, then the
blank back-up cassette must be swapped for the
original and the program saved on the back-up. This
process must be repeated for each program on the
original. The circuit described here permits bulk back-
up copying. It is an interface circuit that allows two
Commodore cassette tape recorders to be connected
for directly reading and writing.

The connection between a Commodore computer,
and its data cassette recorder is shown in Figure 1. This
shows the cassette recorder’s cable connector as it
would be seen if you held it looking into the hole in
the connector housing with the contact fingers at the
top of the hole. The edge-connector of a Commodore
computer is also shown as it would plug into the
cassette cable’s connector socket—with the contacts
on top of the board. Contacts are identified by the
numbers 1 through 6 along with their function names
and signal directions (the computer supplies power
and ground to the cassette recorder so the direction of
both of these signals is from the computer edge-
connector to the cable connector attached to the
recorder). Connections to pins 1, 2, 3 and 4 are needed
to read data out of the data cassette recorder and
connections to pins 1, 2, 3, and 5 are needed to write
data into the recorder.

The Commodore cassette tape recorder does not
use the two-frequency FSK (Frequency Shift Keyed)
system found on many other computers, but uses a

CABLE

TOD DATA
CASSETTE
RECORDER

i

FIG.1—COMPUTER CIRCUIT BOARD edge-connector and ca-
ble connector from data cassette recorder showing pin num-
bers, function names and signal directions.
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digital pulse sequence to store data. The interface
shown in Figure 2 is a digital circuit. Using an external
power supply, it provides the DC voltages and logic
level signals needed to interface two Commodore data
recorders.

The most important part of this circuit is IC3—a
741514 hex Schmitt-trigger inverter. Its main function is
to accept a READ input on IC3 pin 1 and produce a
WRITE output on IC3 pin 2.

The circuit (see Fig. 2) is powered externally by 9V
to 15V brought into terminal strip TS1. Switch S1
provides power control so the external power supply
does not have to be tumed on and off. Diode D1
protects the circuitry against reverse polarity if the
power supply is accidently connected backwards to
TS1. Capacitor C1 provides filtering for the inputs of the
voltage regulators IC1 and IC2. IC1, R1 and R2 produce
+ 6V for the cassette recorder motors. IC2 produces
+ 5V for the losic in the cassette recorders and the
circuitry on the interface board. Since IC3 contains six
inverters, it was convenient to provide buffered
outputs for driving LEDs. LED1 is on when connector
pin 4 of the READ cassette is inputting a logic low.
LED? is on when the READ cassette is inputting a logic
high. Test points TP1 and TP2 provide a buffered output
for connecting an audio amplifier or oscilloscope to
monitor.

Construction
The prototype was assembled on a plug-in

gv-15Vv
1= e

@- +

UEr
7805
+ 3
-
1 711C3 103
S 7isie Taisie T4LS1e
v ‘L
0
TP2 TP1

FIG.2—SCHEMATIC DIAGRAM OF INTERFACE through which
two Commodore data cassette tape recorders can be inter-
connected to read out of one and write into the other.
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FIG.3—COMPONENT LAYOUT for point-to-point wiring of the
interface board.

perfooard having a 22-pin edge connector with 0.156-
inch (%4e-inch) spacing between the centers of the
connector pins. A coping saw was used to rim the
circuit board edge connector to accommodate the
cable connectors of two data cassette recorders. A slot
must also be cut between pins 2 and 3 so the keyed
cable connectors will fit on the circuit board.

Parts layout is not critical. Figure 3 identifies the
component locations on the prototype. The
components were mounted on flea clips and point-to-
point wiring was used. It is advisable to use a 14-pin
DIP socket to avoid soldering directly to the pins of IC3
Another perfboard (without an edge connector) was
fastened to the bottom of the interface board, using

COMMODORE COMMODORE
DATA CASSETTE RECORDER DATA CASSETTE RECORDER
READ FROM WRITTEN INTO

U @

CASSETTE-TO-
CASSETTE
INTERFACE

TS1

POWER SUPPLY
BETWEEN 8V AND 15V
AT 300 mA

FIG.4—CASSETTE-TO-CASSETTE interface showing con-
nections to power supply and data cassette recorders.

spacers to protect the wiring side of the board.

Testing

After construction is completed, check all wiring
and verify that polarized components like D1, C1, C2
and C3 are installed correctly: Leave IC3 out temporarily

PARTS LIST
Resistors
All resistors are 1/4-watt 10% unless otherwise
indicated
R1—300 ohms £ 5%
R2—47 ohms
R3, R4—330 ohms
Capacitors
C1—-C3—50 uF, 20 volts electrolytic
Semiconductors
D1—1N4004 Diode
LED1—Green LED
LED2—Red LED
IC3—74L.S14 Hex Schmitt-trigger
IC1, IC2—7805 5-volt regulator
Miscellaneous
Plug-in perfboard with 22-pin edge connector with
0.156-inch spacing between centers of connector pins,
14-pin DIP socket, connectors, terminal strip,
miniature toggle switch, mounting hardware.

and connect a power supply to terminal strip TS1 that
can provide between 9V and 15V at 300mA (see Fig.
4). Close the power switch S1 and measure the DC
voltages between pins 1 and 3 of both READ and
WRITE connectors—pin 1 is the ground and pin 3
should be at + 6V if IC1 is wired properly. Also
measure the voltage between pins 1 and 2 of the
connectors—pin 2 should be + 5V if IC2 is working
correctly. Measure the voltage between pins 7 and 14
of the socket for IC3—pin 7 is ground and pin 14
should be +5V. Open S1 and check that all voltages
decrease to Ov.

Plug in IC3 and close S1 again—the red LED? should
be lit. Measure the voltage between pins 1 and 5 of the
WRITE connector—pin 5 should be less than +0.5V.
Use a clip-lead to short pins 1 and 4 together on the
READ connector while still observing pin 5 on the
WRITE connector—it should now measure more than
+ 2.7V, the red LED? should be off and the green LED1
should now be lit.

Tumn S1 off and connect the READ and WRITE data
cassette recorders to the interface board as shown on
Figure 4. Insert your master cassette into the READ
recorder and a blank cassette into the WRITE recorder.
Turn S1 on, push RECORD and PLAY on the WRITE
recorder and then push PLAY on the READ recorder.

A small audio amplifier and speaker can be
connected across TP1 and TP2 for more convenient
monitoring. A high-pitched tone appears on a cassette
tape at the beginning of each program. This tone is
used to synchronize the computer to the tape during a
read operation to allow for variation in tape speed
during a read from tape cassette. The sound of data
which follows the tone can be described between a

hiss and a buzz. <¢@®p>
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DELUXING

THE

RADIO SHACK
COLOR COMPUTER

) —

AND RETROFIT ACCESSORIES
make Radio Shack’s Color Computer into a full-blown busi-
ness system.

Aftermarket retrofits can upgrade the CoCo to a full business system.

Herb Friedman
m\While most home and family computers can be used
for little more than games because they are simply too
slow or inconvenient for “business use,” Radio Shack’s
Color Computer—affectionately known as the CoCo—
can be easily retrofited into a high performance system
suitable for “serious” use. Since the CoCo has been a
popular gift, chances are there’s one tucked away on a
shelf because the kids are tired of using it for games.
This is the perfect time to upgrade the CoCo so it can
be used for business applications—the “serious use.”

If you do the upgrade with Radio Shack hardware
the system will eventually cost more than it's worth—it
would be less expensive to purchase a new “business”
computer. But you can come out ahead of the game by
using CoCo retrofit kits and components available from
non-Radio Shack sources.

The photographs show how to install the most

THE FIRST THING YOU'LL NEED is a composite video output
S0 you can use a conventional monochrome monitor. The
' Video Pal retrofit provides an external video output and an
internal sound system. It is prewired to sockets for the CoCo’s
video and sound ICs. These components are soldered rather
than socketed in the latest CoCo. Mark the wires carefully and
unsolder them from the sockets. They will be soldered di-
rectly into the CoCo.
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popular and useful retrofit and upgrades. The
computer shown is the latest version of the basic $99
CoCo, the one with minimum BASIC and only 16K of
RAM. Since Radio Shack continuously changes the
CoCo’s design, your model might be different from the
model shown in the photographs. In particular, Radio
Shack eliminates IC sockets, so certain “plug in” retrofits
may have to be soldered in your CoCo.

Four major upgrades

There are four major upgrades for serious use of the
CoCo. The first one is a conventional composite video
monitor output; the second is expansion to 64k RAM;
the third is an upgrade of BASIC to Extended Color
Basic; the fourth is the addition of a disk system.
Because the CoCo’s conventional TV receiver screen
display runs out of resolution at about 50 characters,
which makes word processing somewhat less than
convenient, the composite video monitor output is
probably the most important upgrade because it

= 1k o Sy il B -~ :
THE VIDEO PAL is too large and heavy to be mounted with
tape, as suggested in the supplied documentation. Instead,
flip it upside down and use RTV adhesive or caulk to secure it
to the case directly in front of the power transformer. (Notice

that the keyboard has been removed for protection.)



permits the use of a conventional wideband
monochrome monitor that can display up to 80 razor-
sharp characters.

Several composite output retrofit kits are available for
under $30, The Video Plus Composite Video Interface
(Computerware, Box 66, Encinatas, CA 92024) is about
the size of a postage stamp and has separate output
cables for video and sound. (The sound output can be
connected to a small solid-state amplifier) The Video
Pal (RGS Micro, Inc. (Main Street, Derby Line, VT
05830)—the retrofit shown in the photographs, which

o -.nn-q-u----
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SINCE YOU CAN'T USE THE COCO'S video and sound sock-
ets, the connections from the Video Pal must be tack soldered
to the terminals of the video and sound ICs. We really mean
tack solder: No fancy wraps around the terminals, and the
connection is made using a needle-point soldering tip and
just a touch of solder. Make certain there are no solder
bridges across adjacent terminals.

CUT A NOTCH in the rear of the cover so the shielded cable
terminated with a phono jack can pass through. The video
monitor output can be used simultaneously with the TV out-
put.

also sells for under $30—has a small on-board
amplifier and speaker which eliminates the need for an
external amplifier.

The RAM upgrade.

64k of RAM is needed for both Extended Color
Basic, a disk controller, and decent word processing
capability. All you need to do to increase RAM from
the supplied |6k to 64k is to substitute 4164 RAM chips
for the eight existing RAM ICs and solder a wire across
the “64k” solder pads at “JI,” which is located at the

lower left of the main circuit board. If you get the RAM
chips from Spectrum Projects (95-I3 86th Drive.,
Woodhaven, NY [1421) they'll provide RAM upgrade
documentation for the various models of the CoCo.
While it's easy enough to substitute the 4164s because

4 €
RAM ICs. Sub-
stitute 64k 4164 RAM chips and short circuit the 64k program-
ming solder pads.

the RAM is socketed, to avoid bending or damaging a
terminal the use of an IC insertion tool is
recommended. (Don't forget to wear a ground strap
when handling ICs.)

Extended color BASIC.

Serious programming, some professional quality
software, and a floppy disk system requires the
computer to have “Extended Color Basic.” A prewired
socket for this upgrade is built into the CoCo: All you

.- | @ e W e T e 3
THE 64K PROGRAMMING SOLDER PADS are labled as J1-64k
RAM. Just tack solder a small jumper across the pads to
program the CoCo for 64k of RAM.

have to do is obtain the IC and plug it in. While Radio
Shack stores supposedly sell the part, in reality it's not
the easiest thing to get, and Radio Shack charges for an
installation you can do yourself in about 60 seconds.
(Ten seconds if you already have the cabinet open.)
You can purchase the same Extended Color Basic IC
with do-it-yourself installation instructions (how to plug
it in) from Spectrum Projects and other aftermarket
suppliers of parts for the CoCo.
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The Floppy disk system.

Finally, we come to a disk controller and disk drives.
Any drive that is compatible with IBM, Radio Shack or
Zenith computers can be used with the CoCo; in

THE PENCIL POINTS TO THE BASIC ROM. The empty socket
to its left is for the Extended Color BASIC ROM, which simply
plugs into the empty socket. Do it yourself: There's no need
for a factory installation of the Extended BASIC ROM.

particular, the Shugart SA400, which is flooding the
market at ridiculously low prices because it won't work
with the newer business-quality computers.
Combination disk drive cabinet/power supplies can
be purchased for under $50 from Software Support,
Inc. (One Edgell Rd., Framingham, MA 0I701). If you use
a presently owned drive, or one of the surplus models
such as the SA400, you'll need to provide a disk
controller. The best buy is Radio Shack's own controller;

PENCIL POINTS TO THE CLEARLY-LABELLED Radio Shack
Disk Controller integrated circuit, the primary reason why
most aftermarket disk controllers work so well. But be careful,
a controller that doesn’t use Radio Shack’s IC might not run
some of the most popular software.

which as far as | know cannot be purchased
independent from a package that also contains the first
drive (Drive 0) except from Computer Plus (480 King
Street, Littleton, MA 01460). Alternately, you can
subsitute an aftermarket disk controller, but
unfortunately, one of the best known non-Radio Shack
CoCo controllers won't run some of the most popular
business-quality software such as Telewriter-64 and
most of the Elite line of software. However, other
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aftermarket disk controllers work well with all software
because they actually include the same controller IC
that Radio Shack uses. Also, the Radio Shack based
controllers function directly with the 30 mSec. drives

THE CASE AND POWER SUPPLY ARE NEW, the disk drive isa
“surplus” SA400 that was purchased for afraction of its usual
price. The combination case and power supply sold by Soft-
ware Support, Inc. has a little extra length and will fit any disk
drive we have seen, including most hard disk units.

such as the SA400: The non-Radio Shack controller
defaults for the newer mSec. drives and must be
programmed for the slower drives. (A 30 Msec,
controller works automatically with all drives from 30 to
5 mSec.) If you can't get Radio Shack’s controller we
suggest you get an aftermarket unit that uses Radio
Shack’s chip, or one that exactly duplicates the Radio

IF YOU USE ONLY ONE floppy disk drive don’t mess around
trying to program the disk drive’s selector jumpers. If all the
DIP jumpers on the drive selector block are left shorted the
drive will automatically function as Drive 0. If you want to use
two or more drives get one of Radio Shack’s preprogrammed
disk drive cables and use all jumpers on every drive, but make
certain only Drive 0 has a terminating resistor block.

Shack IC. The aftermarket controller shown in the
photographs is the DSS ULTRA Controller, which is sold
by Spectrum projects (among others).

On with the upgrades.

Let the photographs guide you through the
upgrades, but keep in mind that the layout and/or
design of your CoCo can be different from the one
shown in the photographs. <@p>



venience and flexibility is the an-
swer. Say you have a control circuit
hooked up and you want to experi-
ment with an automated vision
system. Instead of controlling
them as a single unit, you might
want to exercise them separately.
That's where’s the other cable
comes in. It's unlikely that both
cables will be needed, but you
shouldn’t have to upgrade the lab-
oratory as your experiments be-
come more sophisticated.

You'll also need a 50-conductor
flat ribbon cable, terminating in a
standard 50-pin D-type connector,
for use in controlling parallel pro-
cessing. If you build your robot in
two parts, with separate motor-
driver and controller boards, you
may need several parallel lines to
control the different drive circuits.

The cable assembly also con-
tains the wires that feed power to
the system. An extra power cable
that I've added (and you may also
find necessary) is a simple 2-wire
AC cord with a TV chassis con-
nector at one end. (You may know
that type of cord as a “cheater
cord”.) That cable is used to sup-
ply AC power to a video camera
that's used when doing vision ex-
periments.

Once completed, the cable as-
sembly should be positioned so
that it runs from your workbench,
along the ceiling, and then to the
areawhere the robot is located. Be
sure to provide enough slack in
the cable to allow the robot to ac-
cess the four corners of the lab
space. The slack in the cable tends
to lie on the floor and obstuct the
robot's movement; therefore, a
tensioner (elastic band attached to
the cable to take up the slack) is
needed.

When attaching the tensioner,
suspend the wires from the ceil-
ing, as shown in Fig. 2, and then
place the elastic band so that the
length of wire provided doesn’t
touch the floor. (An elastic band of
the type used to hold luggage to-
gether works fine.)

Floor layout

In doing vision experiments or
path navigation, the floor should
be marked off in known distances.
An easy way to mark off distance
on a floor is to use standard mask-

ing tape or drafting tape. Mark off
the floor in 1-foot squares until you
have completed a grid like that
shown in Fig. 1. That allows you,
with little effort, to see whether
your robot has really moved.

Types of robots

If you're new to robotics, your
first project should be a small
rover—a robot that moves around
on two wheels—that can run for-
ward, reverse, and turn left or
right. (A future article in Radio-
Electronics will cover the con-
struction of a simple rover.) Al-
though there are robot kits on the
market, it is best to build it your-
self to get the full benefit of your
work.

Purchasing a robot, even the kit
type, is a lot easier than building
one, but you miss out on the learn-
ing experience of the building pro-
cess. Even so, there’s still lots of
research that can be done. Com-
pletely assembled robots, with or
without arms, and some complete
with voice synthesizers and radio
control interfaces are available at a
lower cost than you think.

Control systems

Computers make it a lot easier
to control complex processes. All
you need is a parallel interface tied
between the robot and your com-
puter. Building your own control
system, however, can be much
more fun. Simple switch boxes or
very exotic microprocessor-based
control systems are easily built.

In the coming months, some of
the subjects that we’ll cover are:
simple path navigation and com-
plex path navigation, manipula-
tion of objects and, of course,
vision. With vision systems, you
can experiment with ways to pick
out particular parts from a bin of
many different types—a very com-
plex experiment of the type cur-
rently being done in university
laboratories. And since there’s no
clear solution to many of the prob-
lems confronted in robotics, you
could be the first to come up with
a gimmick that works.

Well, that’s all we room for this
month. Until next time, why not
start building that laboratory so
that we can get right into our first
project. R-E
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LETTERS

continued from page 32

probably OK. Do the tape-monitor
outputs work? Then you have iso-
lated the problem to the power
output stage. And so on.

Finally, you can “shotgun” the
unit—check all the components. It
may sound like a chore, but you
can physically remove all the parts
in a section, check them out of
circuit and replace them in a lot

less time than you might think. |
recently repaired a switching-type
power-supply module for a cus-
tomer’s commercial videogame, in
the field, without a schematic, by
simply removing all the semicon-
ductors from the board and testing
them. Two diodes, a transistor, and
forty minutes later his game was
back in operation and my service
call was complete (and | got paid).
Of course, the next morning | or-
dered a schematic for the module
and received it three weeks later.
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Good troubleshooting skills will
get you through times with no
schematics better than schematics
will get you through times of no
troubleshooting skills.

DOUGLAS ENZO McCALLUM
East Lansing, Ml

MISSING DESIGN

| read with interest Ray Mar-
ston’s article, “CMOS Clock
Circuits”, in the November 1984 is-
sue, but noticed that he missed
one design that has been my favor-
ite for reasons of its simplicity;
that design is shown in Fig. 1.
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Using the 74C14 gives you six 0s-
cillators to each IC package. Duty
cycleis typically 50%, and frequen-
cy is given by the equation:

FIG. 1

1

Vee—V V.
RC)‘n[( cc— VL U )]
cc—Vru Vo

four =

where: Vyy = Upper trip point
V. = Lower trip point

This oscillator was described by
Gerald Buurma in "AN-140 CMOS
Schmitt Trigger—A Uniquely Ver-
satile Design Component”, ap-
pearing in the 1977 National
Semiconductor CMOS Databook.
ANTHONY CHARLTON -

Cornwall Bridge, CT

SCHEMATIC NEEDED

| have a PhoneMate Circle of
Safety alarm system that needs
some troubleshooting. | am in
need of a circuit diagram or other
service information. | checked
with Sams PhotoFacts, and they
never published any data on that
system.

| am willing to pay the costs for
any reproduction and postage. R-E
ROBERT DINGLE
657 Dell Ridge Drive
Dayton, OH 45429
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ANTIQUE
RADIOS

You can’t judge a book by its cover!

JUST AS YOU CAN'T JUDGE A BOOK BY
its cover, you can't judge the con-
dition of an antique radio’s chas-
sis, or even its type, by the
cabinet. Most of the radios we've
covered here have been of the pre-
WWII, wooden-cabinet type; after
all, those are this author’s prefer-
ence. There are other collectors
who seem to prefer the plastic-
cased table-top units from the 50'.

Now, you can be sure that all of
those plastic-cased radio’s are su-
perheterodyne units (or can you?
more on that in a moment), but
what of the older radios? Before
the superheterodyne, came the
Tuned Radio Frequency (TRF)
chassis. Although super-
heterodyne was a development of
the late 20’s, TRF remained on the
scene through a good portion of
the 30's. There were many reasons
for that. For one thing, there were
patent problems. In addition, a
TRF chassis was simpler to man-
ufacture, and therefore more eco-
nomical. In the depression of the
1930’s, a company that could pro-
duce an affordable radio had an
edge. Later, because of increased
crowding in the broadcast band,
more shielding became necessary,
increasing the cost of manufactur-
ing a TRF chassis.

As you might imagine, though
chassis designs changed in the
1930’s, cabinet designs did not
necessarily follow suit. The new
superheterodyne chassis con-
tinued to be installed in wooden
cabinets. Outwardly, unless you
are familiar with the cabinet de-
sign, there is no way to tell
whether that wooden cabinet
houses a superheterodyne or TRF
unit.

FIG. 3

As it turns out, you also can’t
always be sure that that plastic-
cased table-top unit has a super-
heterodyne chassis either. One
example is the little table-top radio
that is shown in Fig. 1 (it is the unit
in the center). That unit turned out
to be not as modern as it first ap-
peared. For one thing, the case,
which at first look appeared to be
plastic, was actually made of
something that was more like

RICHARD D. FITCH

Bakelite. Secondly, and more im-
portant, it was not a super-
heterodyne unit. It was a genuine
old-time TRF unit, complete with a
series-connected filament string.

The five-tube chassis is a fairly
simple one. As such, let’s step
back a momentand see what prob-
lems we might possible run into
when restoring or servicing it.
First, after slipping the little chas-
sis out of the bottom of the case
(see Fig. 2), we can see the handy
grid caps of the two RF tubes and
the detector. The plate on the bot-
tom of the chassis, besides its ob-
vious uses, is part of the shielding.
A heat-mutilated tube diagram was
also located on the bottom plate.

If the filaments don't light, then
one is likely to be open. Re-
member, since the filaments here
are series-connected, one open
filament will cause all of the fila-
ments to fail to light. The best way
to track down the open filament is
to remove each tube from the
chassis and test with a continuity
tester.

If all of the tubes test out as
good, but the filaments still don’t
light, the problem is likely in the
power supply (assuming, of
course, that you've checked out
the tube sockets and the associ-
ated wiring). The transformer, line
cord, and switch should be
checked out for continuity and
proper operation.

Anyway, the point of all of that is
that you can’t simply look at a ra-
dio and tell what you will find in-
side. Looking back at Fig. 1, the
TRF unit in the center appears to
be more modern than the two
units flanking it, yet those other,
larger units have more modern su-



perheterodyne chassis and are
newer.

Finally, as you might infer from
the discussion above, that tiny ra-
dio generates quite a bit of heat.
The vents in the cabinet help cool
the tube envelopes. The upper
chassis parts dissipate their heat
through the metal chassis and bot-
tom shield. Thus, if you own one
of those radios, or one of the many
that were manufactured using a
similardesign, be aware of its heat-
generating capabilities. While the
metal bottom won’t get hot
enough to start a fire, its not a
good idea to display that unit on
top of your piano or other piece of
highly finished furniture. Also, itis
important to keep the cabinet
vents clear to ensure adequate air
circulation.

More on tuning capacitors

We've previously looked at tun-
ing capacitors and mentioned that
it was important that the plates on
those be straight. This month,
however, we are going to take look
at deliberately bending those

plates, and why you might want to
do that in some instances.

On some early radios, align-
ment was not done using a trim-
mer capacitor. Instead, the last
plate on the tuning capacitor was
divided by slots into as many as six
sections by the manufacturer (see
Fig. 3). Sections of those slotted
end plates were bent in or out to
align the tuned circuits.

The bending of those plates
could be a tedious operation, and
some sort of output meter was a
big help if the job was to be done
properly. And while some units
provided a set screw to make the
operation easier, many did not.
That left you to you own devices if
alignment was needed.

Note that even though those
sectioned end plates are intended
to be bent, they still cannot be al-
lowed to touch the stator plates.
As with all capacitors of this type
the air dielectric between the
plates must be there. If the plates
touch, you will short the capacitor
just as if you shorted the foil in a
paper capacitor.

Incidently, the type of capacitor
shown in Fig. 3 is called a gang
capacitor. It features several tun-
ing capacitors on a single shaft.
Such capacitors were not always
used on the oldest sets. If you are
lucky enough to get a real “an-
tique” antique radio, it might have
up to five tuning capacitors. Each
of those had its own shaft and dial.
As you might imagine, back then it
was an evening's project just to
tune in a station.

Help!

| recently heard from a fellow
collectorwho is in need of a power
transformer for a Sylvania Model
29electric tube tester. If any of you
out there can help, please write
and | will forward the information
to him.

By the way, it goes without say-
ing that I'm always glad to hear
from fellow antique radio enthusi-
asts and collectors. Just write to
me in care of this magazine and if
you require a personal reply,
please enclose a stamped self-ad-
dressed envelope. R-E

PRINTER BUFFER

continued from page 62

indicated part should be inserted in the
proper location, and should be properly
oriented. The leads should be soldered
and clipped, if appropriate. “Connect,”
as applies to wires, implies that you are to
strip and tin the wire and insert it into the
proper hole, solder it, and clip off the
excess length. One caution: MOS devices
should be handled properly to avoid
damage from static discharge.

The easiest way to build the buffer is to
use a printed-circuit board. You can buy
one from the source mentioned in the
Parts List, or you can etch your own. The
foil patterns for the double-sided buffer
and EPROM programmer boards are
shown in our special *“PC Service" sec-
tion on page 75.

To assemble the buffer board, follow
the parts-placement diagram in Fig. 4.
Install sockets for all IC’s (except the volt-
age regulator), but don’t install the IC’s in
the sockets! If you are using 128-cycle
refresh 4164’s, do not install sockets for
IC17 and IC18, instead install a jumper
between pins 3 and 4 of the location for
IC17. (If you're not sure what type of 4164
RAM'’s you have, install the two sockets.)
Install PL1, PL2 (14-pin) and PL3 (10-
pin) right-angle, double-row male header

strips on the board. If you plan to wire
your computer and printer cables directly
to the board—or if you plan to use chassis
connectors on the back panel—do not in-
stall those header connectors. But if you
plan to use the EPROM programmer
board, then install PL4, a 12-pin header.
Note that there are only 10 holes in the
board for that connector! The right-angle
part of the first two pins should be cut off.
The bottom pin is left unconnected, but
the top pin must be connected to the
source of 9 volts AC indicated in Fig. 4.

Next install the fuse clips and the fuse.
Install DI, keeping in mind that it’s polar-
ized. Install the resistors, noting that most
are mounted vertically; they will not fit if
mounted horizontally.

Next install all of the capacitors except
Cl. When installing C3, C4, C5 and C6,
do not cut off the leads because they’ll
connect to the 5-volt bus. Instead, slip
tubing over them, bend them down and
install in the holes near pin 9 of the IC’s on
the solder side of the board. That’s done to
place the decoupling capacitance as close
as possible to the power and ground pins
of those IC’s. Next, install the crystal, and
the voltage regulator and its heatsink.
Finish up the board by installing Cl, spac-
ingit3/16"" away from the board. That will
allow just enough clearance for the
mounting screw near Cl.

At this point in time, all of the on-board
components should be mounted. Our next

step is to turn our -attention to the front-
panel mounted switches. Unfortunately,
we have run out of room for this month.
So, that topic will be the first one we will
tackle next time. In addition to that, we’ll
show you how to assemble the EPROM
programmer option, and how to use our
buffer/converter to its fullest possible ad-
vantage. R-E

“My husband built it as a refuge from
noise, air pollution, the general unrest,
and me."”

S861 LSNHNY
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Designing with dynamic RAM's

THE MORE THAT YOU MESS AROUND
with memory, the more uses you
find for it. And the more uses you
find, the more memory you want.
That kind of reasoning led to the
development of the Dynamic RAM
(DRAM). Computers, for example,
are memory-hungry machines,
and every 1C manufacturer has
jumped into the race to develop a
memory that packs more storage
in less space.

At first glance, DRAM seems to
be the answer to everybody’s
memory problems. The cost per
bit of storage is much lower than
that of static RAM, and manufac-
turers are constantly finding new
ways to stuff more storage space
into a standard package.

In no time at all, DRAM went
from 16K to 256K per package.
While the initial cost per unit was
high, prices have dropped dramat-
ically. For instance, the price of a
4164, 64K x 1 DRAM went from $50
to about $5 in less than 5 years!

With all obvious advantages of
DRAM—plenty of storage, small
packages, all at a reasonable
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price—why doesn’t everyone use
them? The answer is that they're a
pain in the neck to use. Unless
mountains of memory is an abso-
lute necessity, you can save your-
self plenty of brain damage by
sticking to the reliable static RAM.

Using dynamic RAM

There are two main hassles that
must be dealt with to use DRAM’s:
data refresh and address multi-
plexing. The former is a con-
sequence of the way data is stored,
and the latter is a result of practical
considerations.

When you start talking about
packing up to 256K of storage (for
now) in a single IC, you're rapidly
going to run out of available pins.
To illustrate, take a look at a 4164
and count the number of pins
needed to make it work.

Since 4164 is organized in an 8K
by 8K matrix, sixteen address lines
are needed (8 rows and 8 columns)
to access any particular bit in the
matrix. Add to that pins for the 1/O,
power, ground, and a read/write
control and we wind up needing 21
pins for a bare-bones memory.

Obviously, more pins are
needed as storage capacity is in-
creased. IC designers came up
with a way to cut the pin count by
using address multiplexing. That
means that the internal row and
column decoders are connected
to the IC’s address pins. The de-
coders are really latches that are
controlled by the Row Address
Strobe (RAS) and Column Address
Strobe (CAS) pins on the IC.

That may sound complicated,
but if you look at Fig. 1, you'll have
a much clearer understanding. Al-



though address multiplexing
makes things theoretically simple,
it creates nightmares from a prac-
tical point of view because of the
very strict timing requirements.
Things are further complicated by
the second DRAM hassle—memo-
ry refresh.

DRAM uses tiny capacitors as
memory-storage elements. But
the charge on any one cell leaks
quickly. Therefore, each cell must
be refreshed at least once every
two milliseconds.

There are three basic ap-
proaches to successfully using
DRAM—gates only, dedicated
IC’s, and microprocessors. The
first two approaches are similar. If
you use only gates to take care of
the basic RAM requirements, the
block diagram of your circuit will
be similar to Fig. 2. Notice that the
system-address bus has been split
into separate row and column
lines going to the memory matrix.

Most modern DRAM’s are set up
so that when a cell is accessed in a
particular row, the entire row of
cells is automatically refreshed. If
your circuit accesses each row
often enough to meet the refresh
requirements, then you don’t have
to worry about that problem. That
kind of “hidden” refresh is the
simplest solution to the whole
problem.

But, not all circuits meet those
requirements so the problem of
refresh has to be (excuse the pun)
addressed directly. In Figure 2, the
row portion of the address bus
goes through an 8-pole, double-
throw switch that’s controlled by a
MEMORY REQUEST line. When that
line is inactive, RAS (ROW ADDRESS
SELECT) is enabled, read is selected,
and the memory-address pins are
connected to the output of the
counter by the refresh switcher.

That counter cycles over and
overat a rate fast enough to refresh
the memory. When the memory is
accessed, the correct address is
put on the address bus; the re-
fresh switcher disconnects the
counter, and feeds the row infor-
mation to the row/column switch-
er. The row and column data s
clocked into the memory by the
system logic that controls the row/
column select, and the appropri-
ate data is stored in the output data

latch. As soon as that happens, the
memory-request line shifts back to
the refresh setup.

If things are done too slowly, too
quickly, or out of logical se-
quence, you'll probably lose your
data and you're guaranteed to lose
your temper. And that brings us to
an unwritten law that should be
immediately jotted down: You
can’t design with DRAM without
using a data sheet.

The complexity of using DRAM
has brought about a series of LS|
IC’s designed to take care of the
whole business. Among those IC’s
are the 3200 series from Motorola
and Intel, which contain all the cir-
cuitry needed to handle the re-
fresh and address multiplexing
requirements of mainstream
DRAM's.

At a cost of under $10, they can
go a long way toward simplifying
your memory-support circuitry.
You should remember, however,
that it's possible to do the whole
job with a handful of logic I1C’s as
well. For a first-time designer or
experimenter, it’s better to use the
gates-only approach. It's a good
exercise in digital design.

Most DRAM’s generate valid
data as soon as the addressing is
completed, but lack the chip-se-
lect controls found in static RAM.
As a result, three-state latches or
some other type of arrangement
are always necessary to manage
the data from the memory. That's
particularly true if data has to flow
two ways on the system data bus.

Computers are always loaded
with bidirectional buffers and driv-
ers since data is constantly going
to and from the memory. The last
method for massaging DRAM
brings us to the next topic that
we’ll cover—microprocessors. In-
stead of using tons of gates or ded-
icated IC’s, the whole problem can
be handled with a microprocessor
and a little software.

In fact, some microprocessors,
like the Z80, have built-in routines
for refreshing DRAM. People con-
stantly forget that computers are
only one special application for
microprocessors. When we come
back next time, we'll see how they
can be used to control RAM, key-
boards, power supplies, and even
the light on the back porch. R-E
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A new COMEFET

THE WORLD'S FIRST P-CHANNEL COM-
FET has been announced by RCA's
Solid-State Division and RCA Labs
at Princeton, NJ. The new COMFET
(Conductivity Modulated Field-
Effect Transistor) complements
the N-channel COMFET. (See the
September 1984 issue of Radio-
Electronics for more on that de-
vice.) Switching speed, forward
blocking voltage, and on-resis-
tance characteristics are similar for
the N- and P-channel types.

An unusual feature of the P-
channel COMFET is that its chip
area is the same as that of the N-
channel device. Normally, in con-
ventional MOSFET technology, the
P-channel devices require a larger
chip area than N-channel devices
because of the mobility of “holes”
(the primary current carriers) is
less than the mobility of electrons
(the primary current carriers in a
conventional N-channel MOSFET).

In the new device, the con-
ductivity modulation effect nul-
lifies the mobility factor, permit-
ting both chips to have the same
on-state resistance with the same
size die. Since they have identical
active areas, their input capaci-
tances are identical, thus permit-
ting their use in complementary
applications found in many types
of power-control circuits. The P-
channel device can also be used
alone in variety of power-switch-
ing applications.

Another noteworthy charac-
teristic of the P-channel COMFET
is its extremely low DC on-resis-
tance (0.35 ohm at 20 amps) at for-
ward blocking-voltages between
200 and 400 volts (see Fig.1). That s
the lowest on-resistance of any P-
channel power MOSFET, including
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FIG. 1

those with blocking voltages of
only 100 volts. Furthermore, its on-
resistance can be as much as 25
times lower than that of a con-
ventional P-channel MOSFET hav-
ing a comparable blocking volt-
age.

Generally, a COMFET and a con-
ventional power MOSFET operate
in basically the same manner.
However, in a conventional
MOSFET, the on-resistance in-
creases with the increasing drain-
to-source voltage capability. That
limits its use as a power-switching
device above 200 volts. In a COM-
FET, that limitation is negated by
greatly increasing the conductivity
of the epitaxial drain region
through the injection of minority
carriers due to the additional P- or
N-type substrate. Now, in a typical
N-channel COMFET, the on-resis-
tance is typically about %o that of a
conventional MOSFET with the
same chip area, and maybe as little
as s of that value.

DC/DC converter/inverter

The SI17660, from Siliconix, is a
highly efficient low-voltage CMOS
DC/DC power converter/inverter

ROBERT F. SCOTT

intended for use as a voltage inver-
ter. However, with the addition of a
few components, the inverter cir-
cuit can be rearranged to provide
several voltage levels at once. Volt-
age inversion, voltage doubling,
supply splitting, and simultaneous
inversion and doubling are possi-
ble with the device.

The SI7660 operates as a low-
cost negative power supply for
low-current applications, and it is
less expensive, smaller, and uses
fewer parts than a dedicated nega-
tive power supply. With the addi-
tion of only two capacitors and a
small-signal diode, the device per-
forms voltage conversion for an in-
put range of +1.5 to +10.0 volts to
a complementary output range of
—1.5 to —10.0 volts.

The device's output source-re-
sistance is low and allows a drain
current of up to 40 mA with a 5-volt
input. The low output source-re-
sistance provides high conversion
efficiency—95% at 10 mA or 99.7%
with no load.

The SI7660 contains a voltage
regulator, R-C oscillator, voltage-
level translator, four power MOS
switches, and a logic network on a
single IC. The logic network
senses the most negative voltage
in the device and ensures that the
output N-channel switch sub-
strates are not forward-biased. The
oscillator, when unloaded, oscil-
lates at a nominal frequency of 12
kHz for an input supply voltage
range of 1.5 to 10.0 volts. The osc
terminal may be connected to an
external capacitor to lower the fre-
quency, or it may be driven by an
external clock. The wv terminal
may be tied to ground to bypass
the internal regulator and improve



low-voltage operation. At +3.5 to
+10.0 volts, the regulator is made
operational by leaving the wv pin
open.

The SI7660 is available in TO-99
and 8-pin DIP packages. In 100-
piece lots, the costis $2.73 each for
TO-99-packaged units; as an 8-pin
DIP, the cost is $1.89 each.—Sil-
iconix Inc., 2201 Laurelwood Road,
Santa Clara, CA 95054

Transistor Selection Guide.

Ferranti’s 6-page MOSFET Selec-
tion Guide and Cross Reference
List offers design data on comple-
mentary N- and P-channel tran-
sistors. Arranged as an easy-to-
read chart, it provides data on key
parameters of over 150 MOSFET-
devices in TO-92, TO-39, TO-220,
and TO-3 packages.

Included in the guide are low-
voltage threshold devices for tele-
communications, superfast (1-ns)
switching devices, and high-volt-
age, low-leakage devices for use in
test instruments. It also contains
key parameters of the various de-
vices covered, among those speci-
fications are: continuous current,
Ip; breakdown voltage, BV s,
and on-resistance, Rpgon):

The guide also includes a cross-
reference to help the user in se-
lecting equivalent or near-equiv-
alent devices.—Ferranti Semicon-
ductors, 87 Modular Ave., Com-
mack, NY 11725

New power MOSFET family

RCA has introduced a new fam-
ily of power MOSFET's designed to
operate directly from logic supply-
voltage levels of +5 volts. Called
logic-level power MOSFET's or
LZFET devices, they are the first de-
signed specifically to produce full-
current outputs with a 5-volt gate
drive.

The new L2FET family includes
32 N-channel devices with current
ratings ranging: from 1 to 15 am-
peres, and Vs ratings ranging
from 50 to 200 volts. The devices
are available in TO-3, TO-39, and
TO-220 packages. Prices in 100-
piece lots range from about $0.75
to $4.00. For copies of the L2FET
data sheet, call RCA’s toll-free
number: 1-800 526-2177: or write
RCA, Solid State Div., Route 202,
. Somerville, NJ 08876.

Fast-turn-ofF SCR’s

Recently Motorola introduced a
series of SCR’s that can turn off ten
to twenty times faster than stan-
dard types. This latest line of
SCR’s, available in TO-220 pack-
ages, consists of 28 devices in-
cluded in the MCR2080-A (8 amps)
and MCR2150-A (15 amps) series
with repetitive reverse voltages
ranging from 200 to 800 volts. The
maximum turn-off time is 4.0 us
for devices in the MCR2150-A se-
ries and 6.0 ps for those in the
MCR2080-A series. The turn-off
time for the non-“A” devices is
10us. Prices for the 8-amp, 200-volt
version start at $0.87 in 100 piece
lots, and range up to $4.84 for a 15-
amp, 800-volt part.—Motorola
Semiconductor Products Inc., PO
Box 20912, Phoenix, AZ 85036.

Op-amp power buffer

The LT1010 is a fast op-amp buff-
er that has unity voltage gain but
can amplify an op-amp’s output
current from typically +10 mA to
+150 mA. It makes fast amplifiers
less sensitive to capacitive load-
ing, reduces thermal feedback in
precision DC coupled amplifiers,
and is recommended foranumber
of fast and slow applications.

When incorporated within the
op-amp'’s feedback loop, the buff-
er can isolate almost any reactive
load. Applications include driving
headphones or long cables,
powering small motors, operating
proportional actuators, and use in
operational amplifier based power
supplies.

The LT1010 has a 20-MHz band-
width and a 100 V/p.s slew rate. Its
quiescent currentis 5 mA, while its
output can swing =10 volts into a
75-ohm load. It maintains its inher-
ent high stability while working
into capacitive loads exceeding 1
iF. The device operates from a sin-
gle supply of at least 4.5 volts or
from dual supplies delivering up
to a total of =22 volts.

Diagrams including such ap-
plications as track-and-hold, volt-
age and current regulators, inte-
grators, and power-supply split-
ters are included in the 16-page
LT1010 data sheet and application
note.—Linear Technology Corp.,
1630 McCarthy Blvd., Milpitas, CA
95035-7487. R-E
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Troubleshooting sync problems

IN RUMMAGING THROUGH THE OLD
mailbag, | find that many of our
readers are experiencing diffi-
culties related to sync signals. Al-
though we have covered that
subject before, it appears that it's
time to go over it again.

In your letters, several of you
have provided voltage readings,
etc., but make no mention of the
sync waveforms: For sync-related
problems, an oscilloscope is one
instrument that’s almost indispen-
sable. When symptoms like poor
vertical sync, weave or hum in the
sync, and other such problems
show up, it's time to look at the
sync waveform. (That’s before you
draw any conclusions as to its
cause.) A scope is the only instru-
ment that allows you to view the
waveforms. And since you've got
to see the signals before you can
tell anything about them, the
scope is the only way to go.

I’'m not saying that it's impossi-
ble to fix a sync problem without a
scope, only that the job is easier
with one! The scope lets you see
what the sync separator is doing,
and whether the correct signal is
being sent to the points where it's
needed. No other instrument can
do that.

Repairing sync problems

When correcting troubles that
appear to be sync related, use your
scope to make sure that all the in-
puts to the sync separator are cor-
rect. The proper amplitude is
usually shown on the schematic.
(The horizontal sync is governed
by the phase of the signal, while
the vertical sync depends on its
amplitude.)

BLACK LEVEL
HORIZONTAL SYNC

VERTICAL SYNC f H‘Ul“
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FIG. 1
VERTICAL SYNC. (41-15 P-P)
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FIG.2

First check the signals at the out-
put of the sync separator: That's
where the signal first appears as
sync only. You should use a time
base of about 50-Hz. That allows
you to see the horizontal-sync sig-
nal as a straight line (blur!) with
the vertical sync showing up as lit-
tle pips above it. Figure 1 shows
the composite sync as seen at the
output of a sync separator.

The horizontal sync is the wave-
form just below and parallel to the
black level reference; the dashed
rippling lines indicate hum in the
sync. If there is any bending or
ripple in the signal, look out. Rip-
ple in the horizontal sync may
mean that some of the 60-Hz hum
(from the AC line) is getting into
the signal. Such an occurrence is
bound to show up as weaving or
bending in the raster.

As for that other important sig-

JACK DARR
SERVICE EDITOR

nal, since the vertical sync is de-
pendent on amplitude, you must
be sure that it is high enough. If it
is too low, you'll have rolling in the
video and poor vertical hold. |
have found sync troubles that
were caused by a low video input
to the sync separator. If the signal
is too low, the separator can’t
shear the sync off properly. That
usually causes vertical sync prob-
lems, with horizontal sync OK.

Always be sure to trace the sync
signal through any amplifier
stages; they too can contribute to
vertical-sync problems. With the
scope properly connected across
the input to the vertical oscillator,
turn the set’s vertical-hold control
(if there is one) until the picture
rolls down slowly. Figure 2 should
give you some idea of what you
should see. It shows the vertical
sync—the tiny squiggle riding on
the waveform—which should
measure about 4-5 volts peak-to-
peak.

If that signal is not there, find
out why! You can always look at
the sync, both vertical and hori-
zontal, and see what is wrong. For
instance if the horizontal-sync
waveform has video in it, the video
can be seen on the rising portion
of the sync. Such problems are al-
most always located in the sync
separator.

Video can show up in the sync
when, for instance, the video in-
put to the sync separator is not
high enough to allow the sepa-
rator to clip off the upper 25% of it,
where the sync is found. Because
of that, the separator cuts too
deeply into the waveform allowing
some of the video to sneak into the



sync signal. A “dirty sync” (as that
condition is called) can cause all of
those mysterious cases of jitter
(weaving, etc.) in the raster.

So, whenever you get a set with
really mind-boggling symptoms,
get out the scope first and follow
the waveform through the circuits,
looking very closely for any and all
of the things just mentioned.
Once you find the point where
trouble first shows up, then get
out your trusty voltmeter and
check for the correct DC voltages.
The sync separator is one stage
that is extremely critical as to volt-
ages. If the schematic calls for 25
or 12 volts at a particular point,
make sure that that voltage is
there. Once you've found a volt-
age that’s missing or incorrect,
that’s when you get the ohmmeter
and start checking resistors.

So, don’t let that scope just sit
there gathering dust. Instead, use
it to make the most useful test of
all on any stage—signal in vs. sig-
nal out—the true test of whether
any particular stage is working the
way it should. R-E

SERVICE
QUESTIONS

LOW BRIGHTNESS AND
CONTRAST

A Midland TV, model 10M46, has
me completely out-foxed. The set
shows low contrast and brightness,
with little control over the bright-
ness. The 40-volt Zener diode off the
low side of the tripler is missing. Any
help you can give me will be deeply
appreciated.—G.P,, Los Angeles, CA

That Zener diode is part of the
automatic brightness limiter (ABL).
The schematic shows it with dot-
ted lines to suggest that it’s not
necessarily included in all models,
so we need not concern ourselves
with it.

As for the brightness control, it
varies the base voltage of the video
emitter follower (Q700) and that,
in turn, causes the collector volt-
age to vary. The coupling that ex-
ists from Q700 through Q701 and
Q702 right on into the three color
outputs and the kine, translates
control movements into bright-
ness changes.

Start at the control itself and

work your way forward to see
where the voltage swing disap-
pears. Now back to the ABL; that
stage basically consists of Q703
tied to the video preamp. In nor-
mal operation, that circuit senses
changes in beam current and influ-
ences the bias of transistor Q701.
Soin tracking down your problem,
look to that circuit as a possible
trouble spot.

SERVICING AN ELECTRONIC
FLASH

How can | check the SCR’s in my
electronic flash unit. I would also
like to know how I can get a sche-
matic of the circuit.—W.W.,
Charleston, WV

To easily check SCR’s, first con-
nect the negative lead of an ohm-
meter—set on the x1 scale—to
the cathode of the SCR and its
positive lead to the anode. The
meter should show an infinite
(very high) resistance reading.
Short the gate lead to the anode
and observe the reading. The dis-
played resistance should drop: A
reading of 15-50 ohms is normal.

With the anode still connected
to the ohmmeter, disconnect the
gate lead. The reading should be
unchanged until either the anode
or cathode is disconnected. When
either the anode or cathode is dis-
connected, the display should
then return to the infinite resis-
tance reading. As for service infor-
mation on your unit, | can only
suggest that you contact the man-
ufacturer.

PICTURE PULLING AND TEARING

I have a Magnavox T982-12 chas-
sis that shows a dark vertical bar
running down the left side (just off
center) of the screen, accompanied
by pulling and tearing in the picture.
The filters in the 148-volt B + supply
have been replaced. And I've also
tried new vertical, horizontal, and
signal modules. Please help!—R.N.,
AZ

Have you checked the low-volt-
age supply filters?—I see at least
four in the schematic. The trouble
sounds like something that you
might expect from a dirty supply.
Your letter describes distorted
waveforms coming from the hori-
zontal module. That's another rea-
son to look to that module for the
cause. R-E
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ELECTRIC SHOCK

continued from page 58

Microshock

Microshock is electrical shock caused
by very small amounts of current. As is
shown in Table 1, currents of less than |
milliampere are usually of no con-
sequence. If a shock is delivered directly
to the heart, however, even 20 microam-
peres of current can be dangerous. Cur-
rent can be delivered directly to the heart
through a pacemaker wire. Wires for use
with external (temporary) pacemakers

TABLE 1—EFFECTS OF A 60 Hz ELECTRIC SHOCK

Current Effect
held one second (current applied to skin, unless otherwise noted)
20 pA Ventricular fibrillation if applied directly to the heart
1 mA Sensation
5 mA Maximum harmless current
1-10 mA Mild to moderate pain

May cause muscular contractions, preventing release from shock

10-20 mA
source
30 mA Breathing may stop
75-300 mA Ventricular fibrillation may occur
5A Bumns tissues
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FIG. 5—IF A PACEMAKER'S LEADS acciden-
tally contact a voltage source, it is easy to deliv-
er a dangerous voltage (greater than 20 mA) to
the heart.

come out of the body through the chest
wall or through veins that lead to an arm,
the neck, or elsewhere (see Fig. 5). If such
a wire were touched by a person who was
holding onto a light switch, electric bed
frame, television set, or other appliance,
many microamperes could be conducted
to the pacemaker wire.

Many appliances will supply a good
fraction of a milliampere to someone who
is grounded. To see that for yourself, con-
nect an ammeter between the metal parts
of an appliance and ground. (Start on a
high range to protect the meter.) Unless
there is a very good third wire ground,
significant currents will be measured.

Why electrical shock occurs

It is easy to receive an electrical shock.
All that is required is to come into contact
with two different voltages. Electrical
shock can occur in a variety of settings.
Electronics technicians and hobbyists can
be exposed to many situations in which
shock can occur. Capacitors and CRT’s,
for instance, store large voltages for days
or longer. Tools held in the hand may
conduct electric currents from objects
touched. High voltages may arc across
space to cause shocks.

Even if you are someone who doesn’t
do much electronics work or experiment-
ing, there are many ‘‘opportunities”
around the house to receive a shock.
Damaged line cords, defective ap-
pliances, or accidents, such as dropping
an AC-powered radio into a full bathtub,
can quickly teach anyone about the dan-
gers of electrical shocks. R-E
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(= Design, Completely Automatic.
Priced From $495.00

il or write for free Atorature.
Dealer inquires Invited

E20

INSTANT DRDER LIME
B00-524-0400
TWX 501-651-2101
IN PENNA. 215-837-0700

MADE IN USA "y

THE Intelligence Library—Restricted technical in-
formation & books on electronic surveillance, sur-
veillance-device schematics, lock-picking, in-
vestigation, weapons, identification docu-
ments, covert sciences, etc. The best selection
available. Free brochures. MENTOR, (Dept. Z),
135-53 No. Blvd., Flushing, NY 11354,

WHOLESALE MATV/CATV equipments, antenna,
accessories, cartridges, radios, speakers, cables.
(718) 897-0509, D&WR, 68-12 110 Street, Flushing,
NY 11375,

TI-99/4A software/hardware bargains. Hard-to-find
items. Huge selection. Fast service. Free catalog.
DYNA, Box 690, Hicksville, NY 11801,

TUBES, new, unused. Send self-addressed, stamp-
ed enve!cpe for list. FALA ELECTRONICS, Box
1376-2, Milwaukee, WI 53201,

584 Ruch Rd., Dept. M@
Bethishem, PA 18017

11 12 13 14 15 ($37.50)

16 ($40.00) 17 ($42.50) 18 ($45.00) 19 ($47.50) 0 ($50.00)

21 ($52.50) 22 ($55.00) 23 ($57.50) 24 ($60.00) 25 ($62.50)

26 ($65.00) 27 ($67.50) 28 ($70.00) 29 ($72.50) 30 ($75.00)

31 ($77.50) 32 ($88.00) 33 ($82.50) 34 ($85.00) 35 ($87.50)

We accept MasterCard and Visa for payment of orders. |f you wish to use your credit card to pay for your ad fill
in the following additional information (Sorry, no telephone orders can be accepted.):

Card Number Expiration Date

/

Signature

Please Print Name

IF YOU USE A BOX NUMBER YOU MUST INCLUDE YOUR PERMANENT ADDRESS AND PHONE
NUMBER FOR OUR FILES. ADS SUBMITTED WITHOUT THIS INFORMATION WILL NOT BE ACCEPTED.

CLASSIFIED COMMERCIAL RATE: (for firms or individuals offering commercial products or services)
$2.50 per word prepaid (no charge for zip code)...MINIMUM 15 WORDS. 5% discount for same ad in &
issues; 10% discount for same ad in 12 issues within one year; if prepaid. NON-COMMERCIAL RATE: (for
individuals who want to buy or sell a personal item) $2.00 per word, prepaid....no minimum. ONLY FIRST
WORD AND NAME set in bold caps at no extra charge. Additional bold face (not available as all caps) 50¢
per word additional (20% premium). Entire ad in boldface, add 20% premium to total price. TINT
SCREEN BEHIND ENTIRE AD: add 25% premium to total price. TINT SCREEN BEHIND ENTIRE AD
PLUS ALL BOLD FACE AD: add 45% gremium to total price. EXPANDED TYPE AD: $3.75 [;:er word
E gmd All other items same as for STANDARD COMMERCIAL RATE. TINT SCREEN BEHIND ENTIRE

XPANDED TYPE AD: add 25% Eremium to total price. TINT SCREEN BEHIND ENTIRE EXPANDED
TYPE AD PLUS ALL BOLD FACE AD: add 45% premium to total price. DISPLAY ADS: 1" x 2Va"—
$270.00; 2" % 2/4—$540.00; 3" x 214"—$810.00. General Information: Frequency rates and prepayment
discounts are available. ALL COPY SUBJECT TO PUBLISHERS 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 15th of the third
menth preceding the date of the issue. (i.e., August issue copy must be received by May 15th). When normal
closing date falls on Saturday, Sunday or Holiday, issue closes on preceding working day.

FREE Automotive Security Catalog. Largest se-
lection available. Do-it-yourself pagers, alarms,
hood/locks, glass detectors. Allow 4 weeks for deliv-
ery, or for rush send $1.00. AUTOMOTIVE SE-
CURITY EQUIPMENT COMPANY, Dept. 1, P.O.
Box 382, Plainview, N 11803.

INDIVIDUAL photofact folders. No. 1 to no. 1400,
$3.00 postpaid. LBT, 414 Chestnut Lane, East
Meadow, NY 11554.

DESCRAMBLERS for downconverters. High gain.
Send $2.00. RB ELECTRONICS, P.O. Box 643,
Kalamazoo, MI 49005.

ELECTRONICS catalog. Over 4,500 items. Parts &
components. Everything needed by the hobbyist dr
technician. $2.00 postage & handlnnc%{Slaies only),
refundable with first $15.00 order. T & M ELEC-
TRONICS, Dept. R, 472 East Main Street,
Patchogue, NY 11772, (516) 289-2520.

WANTED:, Cash for old tubes, speakers, ampli-
fiers. Western Electric, Mcintosh, Marantz, RCA,
Cunningham, Altec, JBL, Tannoy, Quad. (713)
728-4343. MAURY, 11122 Atwell, Houston, TX
77096.

TUBES, hard-to-find. Send self-addressed stamp-
ed envelope for list. AUDIO VIDEO STOP, 7477
Village Parkway, Dublin, CA 94568.

FREE catalog. Electronic, electrical, parts, tools,
controls, switches, relays, tech books, manuals. JS
CHRISTIANSON, INC., 120 Oser Ave., Haup-
pauge, NY 11788.

NEW...Convert any portable television into a giant
five foot picture screen. Guaranteed. Only $24.50.
QUEEN ENTERPRISES, F.O. Box 159, Toronto,
Ontario M6M 4Z2.

FREE catalog 99-cent kits—audio, video, TV,
computer parts. ALLKIT, 434 W, 4th St.. West Islip,
N.Y. 11795.

GB MODIFIGATION

CBC INTERNATIONAL, P.O. BOX R
PHOENIX, AZ 85046 (602) 996- v

Increase channels, range, privacy! We specialize z
in frequency expanders, speech processors, FM| &
converters, PLL & slider tricks, how-to books.1 —
plans, kits. Expert mail-in repairs & cor - .
16-page catalog $2. o RAD



JIO-ELECTRONICS

Govi. SURPLUS
ELECTRONIC
EQUIPMENT

CATALOG

New ITEMS . . . New BARGAINS!
FRE SEND TODAY FOR FREE COPY

OF CATALOG WS-85 AND
SUPPLEMENT e ADDRESS: DEPT RE

FAIR RADIO SALES

1016 E EUREKA - Box 1105 * LIMA, OHIO - 45802

CIRCUIT boards: your artwork, quick delivery, rea-
sonable. ATLAS CIRCUITS, Dept. A, P.O. Box 892,
Lincolnton, NC 28092, (704) 735-3943.

TUNABLE notch filters, brochure, $1.00. D.K. VID-
EO, Box 63/6025, Margate, FL 33063. (305)
752-9202,

SECURE your home with our sound activated
switch. Easy to build. Turns lights and/or radio on at
any attemped break-in and off when it's safe. For
plans and parts list send $5.00 to J.R. ELEC-
TRONICS, P.O. Box 99A, Marietta, GA 30061.

ASSSORTMENT #102—Toko coils (1) 144LY-120K,
(1)E520HN-3000023 and (2) BKAN-K5552AXX
transformers, (1)BFQ85 Sub., and (1) AC adapter
only $15.00. For fast free shipping, use MasterCard/
VISA and call toll free 1-B00-821-5226, ext. 426
(orders only) or write JIM RHODES, INC., 1025
Ransome Lane, Kingsport, TN 37660.

CABLE-TV Source Book—a complete listing of
suppliers for hard-to-find converters, descramblers,
technical information, schematics and much, much
more. Full refund if not satisfied. Send $4.95 to
CABLE, Box 12505-R, Columbus, OH 43212,

7)':'. WRITE FOR
22 - MCcGEE’S
SPEAKER & ELECTRONICS CATALOG

1001 BARGAINS IN SPEAKERS
toll free 1-800-346- 2433 for ordering only.

1901 MCGEE STREET KANSAS CITY, MO. 64108

CATALOG:TV descramblers, microwave convert-
ers, satellite systems, many types, kits or built, hob-
by kits also, $1.00, MINUTE KITS, Box 531, West.
SQ., Bronx, NY 10461

TECHNICA 140/channel cable converter fully re-
mote sound and video unit only $149.00, Jerrold
LCC58 converter only $79.00, Jerrold DRZ450 con-
verter 90/channel auto tuning only $89.00. All units
carry full manufacturer's warranty, specials while
they last. For catalogue send $3.00. Thanks. RED-
COAT ELECTRONICS, P.O. Box 28504, Jamaica.
NY 11428. (718) 459-5088.

CORDLESS-phone interference? We've got the an-
swer. Have a radar speeding ticket? We can help.
Home phone extension in your car? You can have it.
50-page color catalog airmailed $3.00. DBE, P.O.
Drawer G, Waikiki, HI 96815. MC/VISA orders (808)
395-7458.

CABLE and Subscription-TV secret manual. Build

your own descramblers, converters—HBO, Show-

time, Movie Channel, UHF. Latest theory, sche-

matics, instructions, suppliers. Send $8.95 to

goﬂéBLETHONICS. Box 30502R, Bethesda, MD
14

ROBOT Heathkit HERO-1 w/arm, voice. Newly as-
sembled, tested; $1365.00. Phone, R. THORN-
TON, (419) 226-3175, (8-4).

PICTURE Fiyer list quality electronics surplus at
low prices. Since 1970. Send for the |ast 3 issues.
STAR-TRONICS, Box 683, McMinnville, OR 97128.

FREE “Mini-Catalog" featuring lasers, microwave,
stepper motors, LCD displays, CRTs. Send 44-cent
S.AS.E.: COMPUTER PARTS MART, 3200 Park
Bivd., Palo Alto, CA 94306. (415) 493-5930.

CABLE units Starbase $109.95. Hamlin MLD-1200,
$109.95. OMC/N-12 $89.95. Z-Tac (3in3out)
$209.95, Outdoor quality notch filters $29.95,
Please specify channel #2 or 3, when ordering. Add
5% Shipping. Personal checks require 3-4 weeks
clearing. Send S.A.S.E. for product fiyer to LUNAR
ELECTRONICS, F.O. Box 662, Hunt Valley, MD
21030.

GET the Blue Box Handbook! $26.00 ppd.
MONEYTREE SYSTEMS, P.O. Box 266, Lawton,
OK 73502-0266.

TUBES, name brands, new, 80% off list, KIRBY,
298 West Carmel Drive, Carmel, IN 46032,

CAR stereo, C.B.'s radar detectors, alarms, ac-
cessories. Dirt cheap! Free catalog. ELEC-
TROMANIA, 51B Sunrise Highway, Lynbrook, NY
11563.

ROBOTS "Movit" line. Easily assembled. You con-
trol. Great fun, educational. ELECTROMANIA, 51A
Sunrise Highway, Lynbrook, NY 11563,

CONVERTERS all types for all systems. Lowest
prices anywhere, quantity discounts; dealer inquir-
les accepted. Free catalog. PG VIDEO CORP., 61
Gatchell St., Dept. RE, Buffalo, NY 14212,

TUBES, TV, radio. 90% off retail. Send for list.
GRAY, 4415 Indianapolis, East Chicago, IN 46312.

PLANS AND KITS

CATALOG: Hobby, radio broadcasting, CB, lowfers.
Transmitters, linears, active antennas, converters,
scramblers, bugging devices, more! PANAXIS, Box
130-F8, Paradise, CA 95969.

DESCRAMBLER plans. New design decodes
gated sync suppressed signals—newest pilotless
method. Circuit boards, most parts from Radio
Shack. Detailed theory, drawings, schematics, in-
structions $14.95 plus $2.00 shipping. DIRIJO
CORP., Box 212, Lowell, NC 28098.

=]

._
% %k Kk ok k ok k WM. B. ALLEN’S % % % % % % % %k %
70 SERIES ) T e
ANALOG/DIGITAL s
2 P
75
77
80208 SERIES
3% DIGIT DMM
80208.... $174
80218.... $139
80228 $135
80248 $217
80268 $174
4% DIGIT DMM
8060A .$305
8062A $257
DIGITAL COUNTERS
1900A (BOMH2) ........ $358  1911A (250 MH2)........ s
1910A (125MH2) ........ 497 1912A (520MHg) ........ $719
REDEEM YOUR SPECIAL FLUKE REVIEW
80TK $25-OFF COUPON AT WM. B. ALLEN

CALL TOLL FREE TOTAL ELECTRONICS CENTER

800 535-9593

LOUISIANA TOLL FREE 800 462-9520

ALLEN SQUARE

OVER 70,000 ITEMS IN STOCK

WM. B. ALLEN SUPPLY CO. INC.

300 BLOCK NORTH RAMPART STREET, NEW ORLEANS, LOUISIANA 70112

CIRCLE 103 ON FREE INFORMATION CARD



CABLE-TV Converters: Jerrold products in-
clude “new Jerrold Tri-Mode", SB-3,
Hamiin, Oak VN-12, M-35-B, Zenith, and
more. UHF Deluxe Il kits. (Quantity dis-
counts) 60 day warranty. Repairs of cable
converters. For fast service C.0.D. orders
accepted. Send S.A.S.E. (60 cenis
postage), or call for info., (312) 637-4408.
HIGGINS ELECTRONICS, 5143 W. Diversey,
Chicago, IL 60639. No [linois orders ac-
cepted.

NEW antenna invention delivers 30dB gain when
compared to a dipole antenna. Works on 80-10
meters for ham, CB, and SWL. Total parts cost
under $25.00 and are easily obtained. For complete
construction manual send only $20.00, postpaid to:
R. CHRISTIE, 215-28 Spencer Ave., Queens Vil-
lage, NY 11427.

CONVERT AM/FM pocket radios to receive short-
wave, FM 2-meter ham, police, aircraft. For more
info send S.A.S.E. to HOWARD BAILEY, 115 Manor
Place, Santa Cruz, CA 95060.

COMMODORE kits, C-64, VIC-20. Eprom pro-
rammer: programs 2732, 2764, 27128, etc.,
79.90/kit, $99.00/A&T. S| h Synthesizer: In-

cludes extensive vocabulary or create your own

$44.90/kit, $54.90/A&T. Kits include all hardware,
software, P.C. boards, documentation. Specify ma-

chine and tape or disk. H&H ELECTRONICS, F.O.

Box 50111, Tulsa, OK 74150.

PRINTED circuit boards, single sided, 48 hour turn-
around. Lowest prices. No set up charge. EMCON
PCB'S, (602) 483-2464.

DIGITAL gauges, RPM, MPH Temp volts. LED and
bargraph. Complete plans and PCB designs
$10.00, DAVID FRANK, 125 Vaquero, Apt. #31, EL
Paso, TX 79912.

Don’t' let
your lungs
go to pot.

Smoking marijuana is a lot more dangerous
than you think. And a lot less cool.

AMERICAN
LUNG
ASSOCIATION

®  The Christmas Seal People®

Space contributed by the publisher as a public service

VHF/UHF Zenith “Super Z" kit in stock, compatible
with Z-TAC/A-TAC, $179.95. The "Raider’ UHF
6u|sewave semi-kit, delux audio/video to your TV/
CR, takes 30 minutes to assemble $169.95. “Scor-
pion” 25dB UHF preamp $23.95. We buy and sell
surg&us parts; give us a call or send list of items.
UPS daily, C.0.D. welcome. $15.00 min order. Add
3% shipping. MD residents 5% sales tax. Call (301)
666-2755 or write to SATELLITE ELECTRONICS
CORP., P.O. Box 912, Baltimore, MD 21030.

TESTER checks transistors PNP, NPN, (including
power trans.) diodes LED's capacitors continuity.
Build for $10.00/less. Send $5.00 for plan. SESTE.
CO., Box 23094, San Jose, CA 95153.

TV stereo adapter plans/PCB also UHF gated-
ulse descrambler with simulated stereo output.
or additional information—send S.A.S.E. to

SOKOLOWSKI, Box 150, Elmont, NY 11003.

VCR amplifier transmits VCR output to any TV in

your home. Send $24.95 for complete kit, (less

chassis and power supply) to CAS ELECTRONICS,

3559@ Amar Road, Suite 457, West Covina, CA
1792,

HI-FI speaker kits, auto speaker systems and
speaker components from the worlds’ finest man-
ufacturers. For beginners and experts. Free liter-
ature. A&S SPEAKERS, Box 7462R, Denver, CO
80207. (303) 399-8609.

MOBILE telephone usin% z‘uur 2-way radio, plans
$9.95, parts available, CURRENT DEVELOPMENT
CORP., Box 384, Westmoreland, N 13490.

CABLE-TV
|

A r‘-"‘/ |
BONANZA!

SINGLE | DEALER
ITEM UMIT 10-UNIT
PRICE PRICE

RCA 36 CHANNEL CONVERTER (CH. 3 OUTPUT ONLY) 29.95 | 18.00 ea.

PIONEER WIRELESS CONVERTER (OUR BEST BUY) 88.95 | 72.00 ea.

LCC-58 WIRELESS CONVERTER 9295 | 76.00 ea.

JERROLD 450 WIRELESS CONVERTER (CH. 3 OUTPUT ONLY) | 10595 | 90.00 ea.

SB ADD-ON UNIT 109.95 | 58.00 ea.

BRAND NEW — TRIMODE UNIT FOR JERROLDS Call for specifics

MINICODE (N-12) 109.95 | 58.00 ea.

MINICODE (N-12) VARISYNC 119.95 | 62.00 ea.

MINICODE VARISYNC W/AUTO ON-OFF 179.95 [115.00 ea.

M-35 B (CH. 3 OUTPUT ONLY) 139.95 | 70.00 ea.

M-35 B W/AUTO ON-OFF (CALL FOR AVAILABILITY) 199.95 [125.00 ea.

MLD-1200-3 (CALL IF CH. 2 OUTPUT) 109.95 | 58.00 ea.

INTERFERENCE FILTERS — CH. 3 24.95 | 14.00 ea.

JERROLD 400 OR 450 REMOTE CONTROLLER 2995 | 18.00 ea.

ZENITH SSAVI CABLE READY (DEALER PRICE BASED ON 5 UNITS) | 225.00 |185.00 ea.

SPECIFY CHANNEL 2 or 3 OUTPUT

Please have the make and model # of the equipment used in your area.

Output

Quantity Channel

SUBTOTAL
Shipping Add
$3.00 per unit
COD & Credit

Cards — Add 5%
TOTAL

California Penal Code #593-D forbids us
from shipping any cable descrambling unit
to anyone residing in the state of California.

Prices subject to change without notice.

PLEASE PRINT
Name
Address City
State Zip
O Cashier's Check

Phone Number ( )
O Money Order O coD O Visa
Acct # Exp. Date

O Mastercard

Signature

FOR OUR RECORDS:

DECLARATION OF AUTHORIZED USE — |, the undersigned, do hereby declare under
penalty of perjury that the products purchased will only be used on cable TV systems with
proper authorization from local officials or cable company officials in accordance with all
applicable federal and state laws.

Dated: Signed:

Pacific Cable Company, Inc.

7325%. RESEDA BLVD.  RESEDA, CA 91335
(818) 716-5914 = No Collect Calls + (818) 716-5140
IMPORTANT: WHEN CALLING FOR INFORMATION —

Thank You

G861 1SNHNY

(=]
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THE BEST PRICES

TOP QUALITY DISKS, w/sleeve-label-bor, lifetise warranty’
1/4* S5/00, for Apple, Comsod, , BUDID 10/$8.20
for 1 and compatibles BUDZD 10/%9.10
1/4= QUAD for Sanys le WUDHD 10/$10.30
3172 55, FOR WAC ote. 10/$21,90
= 88/80, unformatbed #UDBD 10/$12.00

5 174" DISK BLEEVES, vhite, WGLEEVE 10/65¢ 100/45
5504 KOV ASEL 1 VEVBOARD: " afxed et S loorei 85
es, Tie
RECHARGEABLE. AR KI-CAD batterdes. fresh SAMNT 472
COMECTORS, DR2S, o

FS232 FEWALE COMMECTORS,

tu:
-
=
s
.
B

e

12 VoA B TR Db 7ist avet
UARD NELD [OOTC PROBE. Jelects I-shot; lon rate, BLP-1 K19
SOLAR CELLS 3" $000CELL $1.35
SOCAR CELLE 3.5 1000wA #10D0CELL $2.30
S00AR CELLS (- 150084 BISOOCELL $3.50, 3/%10
FUFF IN-TYPE FANS, 110V, rTs SMUFFIN
HFFIN FAN GRILLES 2/81
NEW HINI FANS, 110V 3°sq x 1.5 8TA300 §3
12-14 VDG PLUB-IN % 200mA BI4VAD $1.95
e M TR, oy atbr Pt 263 4re1
w/lever Lids
S AP IR e iE  “hios, “BeeDlibot Saetses
Comp_HEAVY DUTY LIME CORDS, 127 CAUG1f BIZFTLC 31
NEAR 1/4"shatt BIKPPOT 4/81
INEAR: POV, 174" shatt Biokrear 4/s1

L
3 coMD, PLUBS 1/4", RIGHT BICONDPL.
Teatie CLIPS W/iooTs -red,1-blk, 1° 6260 0781

)
a

]
r SDRLED  10/31
Wr b B T80ca " 1ha140 20/81
I TOHING TRANSISTOR _W2NA401 10/81
12 VOLT 1 WA TaTazh a8 o
e REETIFIER RING210R 2781
ASSORTHENTS =
IC'S, mixed types, lots of nusbers! BASTICS 20081
PATDLE B/81
TS, some precision BASTTRIM 6/41
LAPS mixed sizes, voltages, s 20/81
CEYSTALS, ‘mixed [irge and saall WASTXTALS 10731
RELA' LIRS v
TANTALDN CAPS, axials & teardron BASTTANT 10/81
COILS, audio, rf, lg & seall L 10/81

HOM TO ORDER: Order by W or mail, or at our retail store,
pa{ by MC, Visa, Amex, check, min order $20, Include 33
h 1 bar woky Back sa rsiacr ron

and handli 30 bay
ﬂl’lﬁlﬂt.‘ Send !ﬂr"’ﬁf‘ FLYER! (rfe=removed equip.)

UNITECH asmon e
‘20R HURLEY ST. CAMBRIDGE, MA 0214l :
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SATELLITE TELEVISION

BUILD your own Satellite-TV receiving system
and save! Instruction manuals, schematics, cir-
cuit boards, parts kits! Send stamped anval;:re
for complete product listing: XANDI, Box 25647,
Dept. 21P, Tempe, AZ 85282.

SATELLITE TV VIEWERS
Get the most complete weekly listings
Send $1 for sample copy.

P.0. Box 308E, Fortuna, California 95540
T707-725-2476 (all others)

ELECTRONIC
ASSEMBLY BUSINESS

Start home. spare time. Investment knowledge or
experience unnecessary. BIG DEMAND assem-
bling electronic devices. Sales handled by profes-
sionals. Unusual business opportunity.

FREE: Complete illustrated literature
BARTA, RE-O Box 248
Walnut Creek, Calil. 94597

IG
pﬁBOFl TS

A Sacellice TV Week

800-358-9997 (U.5.) » 800-556-8787 (Calif.)

HOW to start a small electronics shop at home.
Make extra money. Build as large as you want. How
to get business, manage the shop, calculate profit.
Tax tips. $12.95, plus $2.00 P&H. WO-MACK, Box
1651, Melbourne, FL 32902,

SATELLITE systems $595.00. Color catalog $1.00.
Dealer discounts. STARLINK, INC., 1122R Park
Plaza, Huntsville, AL 35801.

UNSCRAMBLE- Canadian & American satellites.
Watch the good stuff. Plans $19.95—boards & plans

$30.00—units completed $298.00—kits available—

details and order forms $3.00. SCRAMCO, 8688
Royal Drive, Noblesville, IN 46060.

SATELLITE systems and accessories. Dishes, re-
ceivers, LNA's, actuators. Top brands, low prices.

$5.00 catalog, B&T ELECTRONICS, P.O. Box

3156, Grand Rapids, Ml 49501.

SATELLITE-TV system $600.00! I'll tell you how |
did it. Send $5.00 to RALTEC, 2805 Carriage Ct.,
Carrollton, TX 75006.

BUILD a better satellite antenna for less. Com-

mercial quality—complete plans for accurate para-

bolic dish, 12' (or smaller). Send $9.95 to

g&?LETRONICS. Box 30502R, Bethesda, MD
4.

SATELLITE reception systems at dealer ém'ces.
Limited lifetime warranty on dish. Contact:

Street, Canton, OH 44708. (216) 478-0440.

ATEL-
LITE TV OUTLET, INC., 4747 W. Tuscarawas

ENJOY SATELLITE TV _ZA

DO-IT-YOURSELF AND SAVE =
Electranic Know-how not required. / \
Easy to build from our plans or kits. &
Lowest prices on satellite electronics N \

Send §1 for catalog or $8.95 for \
“Consumer Guide to Satellite Television.”
: GFI-D14, Box 9108

Mail e 2

ail today 19: pigsoula, MT 59807

1985 Official Satellite Directory & Buyer's Guide.
Hailed as the most valuable Satellite Directory &
Buyer’s guide for the industry. Lists over 1,000 satel-
lite companies and thousands of products. Need
information on manufacturers, distributors, associa-
tions, trade publications? It's all there and more. For
free information, write OFFICIAL SATELLITE DI-
RECTORY & BUYER'S GUIDE, P.O. Box 2772,
Dept. #202, Palm Springs, CA 92263.

SATELLITE Descramblers. Lowest prices any-
where! Dealer inquiries welcome. Send $3.00 for
catalog. We ship C.0.D.'s, STARVIEW INC., PO.
Box 103, Rexford, NY 12148,

VIDEOTAPE, instructions for site testing, assembly
aiming, tracking troubleshooting any TVRO. $59.95.
Info. $3.00. VIDSAT, Box 1200, M.P.O., Saint John,
N.B., Canada E2L 4G7.

UNIQUE Satellite-TV Manual for dealers/hobbyists.
Includes step-by-step instructions for system in-
stallion & tuning, purchasing, marketing, complete
list of distributors & equipment plus more. Rush
$19.95 to SATELLITE COM. NETWORK, 204 W.
20th St., New York, NY 10011.

BUSINESS OPPORTUNITIES

MECHANICALLY inclined individuals desiring
ownership of small electronics manufacturing busi-
ness—without investment. Write: BUSINESSES,
92-R, Brighton 11th, Brooklyn, NY 11235,

YOUR own radio station! AM, FM, cable. Home
operation possible. BROADCASTING, Box 130-F8,
Paradise, CA 95969.

Us $8.00 includin? disk, thousand name brand pro-
Erams for Apple, IBM-PC, details U.S. $1.00, RE-
IANT, P.O. Box 33610, Sheungwan, Hong Kong.

EDUCATION & INSTRUCTION

LEARN how to use a computer. Train at home in
spare time! No previous experience needed! Learn
computer programming, computer applications and
operations...even computer games. Use hundreds
of programs already available or learn to write your
own. Experts explain everything in easy-to-under-
stand Ian%ua%e with step-bzy-step directions. Call for
free facts! 1-800-862-6262, extension 56 or write
ICS COMPUTER SCHOOL, Dept. DEC45, Scran-
ton, PA 18515.

COPY of U.S. Navy Basic Electronic Course, 8 parts
$5.00 each. CARLTON'S ELECTRONICS, 1632 N.
Leclaire, Chicago, IL 60639.

wary SOLDER
grr:.l. E%iounosin Core {F!ﬁg \

$7.95 ::Eﬂiﬁﬁﬂl“ On
- ers
$oa5 Over $25
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22 028) $5.95 A
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21 swg (031) $19.95 g MasterCarg MY St resceens a0

Komonate sales tax,
= ~4EL" Call TOLL FREE
L mﬁm sw'us'ﬁm J

in NS (5160 334

WANTED

INVENTIONS, ideas, new products wanted! Indus-
try presentation/national exposition. Call free
(1-800) 528-6050. Arizona, (1-800) 352-0458. X831.

TOCOM 55 plus descrambler equipment, sche-
matics, conversion and servicing information. J.P.,
114 Evans Road, Norristown, PA 19403,

REEL-TO-REEL TAPES

AMPEX professional series open reel , 1800-or
2400-feet on 7-inch reels, used once. Case of 40,
$45.00. 10%2 x 3600 feet and cassettes available.
MasterCard/Visa, VALTECH ELECTRONICS, Box
6-RE, Richboro, PA 18954 (215) 322-4866.

INVENTORS!

CAN you profit from your idea? Call us today regard-
ing the marketing of your invention, or write for your
free information package. Over a decade of service.
AMERICAN INVENTORS CORPORATION, 82
Broad Street, Dept. RE, Westfield, MA 01086, (413)
5_58-3553.{N0t an answering service.) Offices na-
tionwide.

DO-IT-YOURSELF TV REPAIR

NEW!...Repair any TV...Easy. Angone can do it.
gm‘gr:t& RESEARCH, Rt. 3, Box 601 BR, Colville, WA

MASTERCARD AND VISA are now accepted
for payment of your advertising. Simply
complete the form on the first page of the
Market Center and we will bill.




|Zszi-nne= £ //1-800-344-4539

.C QUALITY — Name brand products from nationally recognized manufacturers.
Wi \ - SERVICE — Computerized order processing and inventory control, /
ATLANTH SAVINGS — Volume Discounts ® OEM Quantity Pricing ® Toll Frae 800 Number "G Ci
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VICE CHARGES VOLUME DISCOUNT
4 9.99 Add$2.00 ¢ 0.00-% 5999.... NET
£ . < Add $0.75 § 100.00-$249.99 , ««Loss 10
WHEN DRDERING BY PHONE L k. 166 BY MAIL SEND YOUR ORDER TO: DIGI-KEY, P.O. Bex 677, Thisf Rover Falls, MN 56701 448, . LAdd 8050 & 250.00.5499.99 «.Loss 15
. ¥ o J DIGI KEY GUARANTEE i By 1 " n £ > o Add $0.25 5 500.00-$959.99 Less 20°
J 4y “PRICES SUBJECT TO CHANGE WITHOUT NOTICE . -No Charge

CIRCLE 82 ON FREE INFORMATION CARD

S86L LSNONY

w
~



CABLE TV FILTER
“CYLINDERS”

SUPER powered notch filters. Equivalent of able

company “cylinders". Eliminate undesirable sig-

nals. Any channel 2 through 8; 14(A) through 22(%

(Please specify.) Send $20.00 each. Money back

guaran:ee. Quantity discounts, CATV, Box 17621,
lantation, FL 33318,

§ Quality Microwave TV Antennas

Multi-Channel 1.9 to 2.7 GHz
40dB Gain True Parabolic 20 Inch Dish
s $84.95 (Shipping incl.)
Dealemhlps Oty Pricing, Replacemen! Parls
Phillips-Tech Electronics
" P.0. Box 34772 « Phoenix, AZ 85067
LFETIME  (BO2) BA7-TT00  ($3.00 Creditall phone ordersi]
WARRANTY MasterCard « Visa = C0O0's

For cable accessories,
there’s nu place like Sone. _-FRINTED-CIRGUT BOARDS.

duction, design, reflow solder. Send print or

description for quote to KIT CIRCUITS, Box 235,
Clawson, M1 48017.

PRINTED- circuit boards double-sided with plated-
Ihrough holes or single-sided. No set-up charge.
CAUDILL, INC., 205 East Westwood Ave., High-
point, NC 27262. (919) 884-0229.

EPROM PROGRAMMING

HOBBYISTS: Pretested EPROM’s sold with your
programming installed. Program Irslmgsprovided,
Fast service. Write or call: ROMULUS MICRO-
g{%ﬂgﬁ%gL Box 8669, Rockville, MD 20856, (301)

GRAPHIC EQUALIZERS, ETC.

NOISE eliminators, expanders, power meters,
others. Twelve-24 bands/channel equalizers from
$89.00. Kit see R-E 5-6/78, 2/80, 3-4/81. Catalog
SSS, 356H Lynnrose, Santa Rosa, CA 95404. (707)

546-389
= . . ! SUPER LIGHTS

1. JERROLD RSX WIRED REMOTE* This 36 Channel Remote features: fine tuning = = > :

contol-20 foot ot 90 day waranty. o S e e L e
2. JERROLD JRX WIRED REMOTE* This 36 Channel Remote features: 20 foot cord-fine speed of engine. $1.00 for information, $9.95 for low

tuning control-90 day warranty. power plans, $14.00 for high Eower plans, send
3. JERROLD RSC WIRED REMOTE* This 30 Channel Remcte's features include: 20 foot check ornoney ordento, SUPERSYSTEMS, Box

5 H , Drexel Hill, PA 19026.

cord-fine tuning control-90 day warranty.
4. EAGLE EVSC-2000 REMOTE CABLE TV CONVERTER You can choose from up to

60 cable TV Channels with this powerful unit. Other features include: last channel recall-favorite CABLE-TV

channel scan-remote control. =
5. DW-63K ELECTRONIC VIDEO SELECTOR This sophisticated video selector allows you o onsy bt s ot

to connect up to 6 different inputs and 3 outputs. Features include: LED monitor display-soft touch sample and quantity price list. Specify channel(s).

keyboard. GARY KURTZ, P.O. Box 291394, Davie, FL 33329.

6. VIEWSTAR VSS-1000 REMOTE TV CONVERTER WITH VOLUME CONTROL
Expand the excitement of cable TV viewing with this 67 Channel unit. Features include: fine tuning

control-last channel recall-remote control. L tadanddlad o GBI
7. CABLE TV BLOCK CONVERTER Program your VCR to record one channel while you watch NUTS & VOLTS MAGAZINE |

another. This unit also restores control functions and fine tunes for offset channels. BOX [111-E » PLACENTIA, CA 92670
8. CHANNEL SCAN WIRELESS REMOTE CONTROL A fully assembled, easy to install s S sl

remote control for your TV, Features include: channel changer and illuminated channel indicator. Every Manth
9. DW-42K ELECTRONIC VIDEO SELECTOR This unit can handle up to 4 different inputs SRS, DmSCRIETION

and 2 outputs. Features include: LED display monitor-soft touch keyboard. @D 53500 - Litetime - 3rd Class i

* Factory Refurbished -

Ouaﬂmy Prices 1 piece 3 pieces 10 pieces Total
i Check method of payment 1 VISA [ MASTERCARD 1 C.0.D. (Cash) LemdRSX 44 40 33 s g S F R

@ i irati 2. Jermold JRX $49 $44 $30 §__
e e T R HELPING TO KEEP
- o e somax . we o UNITED WAY
A e a8 e IN BUSINESS.
. Bl o
&g ciy State Zip Bikhad oS SRS SIS s_l
., DW-42K - .
“-é‘ 1 For CableMaster, please list the descrambler used by your Cable Company 7 Calollaster $140 3145 s =
a l . For larger quantities or catalog, please call or write.
& L Sone Associates - 5 Broadway - Suite 201 < Troy, N.Y. 12180 - (518) 2740608
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WE HAVE QUALITY PARTS, DISCOUNT PRIGES AND FAST SHIPPING!

REVERBERATION UNIT

TRANSFORMERS

120 volt
primaries

5.6 VOLTS @750 MA
6 VOLTS @150 MA
12VCT @200 MA
18V, @ 650 MA

18 VOLTS @1 AMP
24 VOLTS @250 MA
24 VCT @1AMP

$3.00
$1.25
$2.00
$3.50
$4.50
$2.50
$4.50

LINE CORDS

—
TWO WIRE

&' 1Bga TWO WIRE
3 FOR $1.00

THREE WIRE
8 FOOT 18ga THREE WIRE
§2.00 EACH

MIKE CONNECTOR

g

5 CONDUCTOR IN-LINE PLUG
AND CHASSIS MOUNT JACK.
TWIST LOCK STYLE, SAMEAS
SWITCHCRAFT 12CL5M.
$2.50 PER SET

7 CONDUCTOR
RIBBON CABLE

MULTI-SWITCHES

WALL
TRANSFORMER /*

ALL ARE 115 VAC
PLUG IN

4VDC @70 MA

6 VAC @ 500 MA
6VDC @ 750 MA
9VDC @ 500 MA

9 VAC @1AMP
12.5 VAC @ 265 MA
17 VAC @ 500 MA
24 VAC @ 250 MA

$2.00
$3.50
£8.50
$5.00
$3.00
$2.50
$4.00
53.00

3 STATION
NON-INTERLOCKING

EACH OPERATES
INDEPENDENTLY.
134" BETWEEN
MOUNTING CENTERS.
$1.75 EACH

5 STATION
INTERLOCKING
MADE BY ALPS.
3-2PDT AND
2-6POT

SPRING LEVER
TERMINALS
B seLon
TERMINALS

BAKELITE PLATE.
GREAT FOR SPEAKER ENCLOSURES
OR POWER SUPPLIES.

$1.00 EACH 10 FOR $9.00

SWITCHES ON FULLY
INTERLOCKING ASSEMBLY.
31" BETWEEN
MOUNTING CENTERS.
$2.50 EACH

5 STATION
NON-INTERLOCKING
SAME AS ABOVE, EXCEPT
EACH SWITCH OPERATES
INDEPENDENTLY.
$2.50 EACH

3 - 2PDT SWITCHES.

METER
0-15V.D.C.

CONNECTOR

SOLDER TYPE SUB-MINIATURE
CONNECTORS USED FOR
COMPUTER HOOK UPS.
DB-15 PLUG
DB-15 SOCKET

DB-15 HOOD
DB-25 PLUG
DB-25S0CKET  $3.50
DB-25 HOOD $1.25

$1.
$2.75

SUB MINIATURE
D TYPE

SPECTRA-STRIP RED MARKER
STRIP. 28 GA STRANDED WIRE
$5.00 PER ROLL (100 FT.)

$7.50 EACH

ING TYPE UNITS. USED IN
ELECTRONIC ORGANS TO PROVIDE ACOUSTIC DELAY
SOUND EFFECTS, INPUT IMPEDANCE 8 OHMS, OUTPUT
IMPEDANCE 2250 OHMS. 47/ x 16%/4" % 1%/ 47

FOR T.I. COMPUTER

2K 10 TURN

MULTI-TURN POT

Wj SPECTROL

T.). # UM1381-1. DESIGNED FOR USE
WITH T.I. COMPUTERS, CAN BE USED WITH
VIDEO SOURCES. BUILT-IN A/B SWITCH
CHANNEL 3 OR 4 SELECTION SWITCH
OPERATES ON 12 VDC. HOOK UP DIAGRAM

INCLUDED.
$10.00 EACH

EMOD 534-7161
$5.00 EACH
ROTARY SWITCH
1POLE
6 POSITION
W DIA x 1%° HIGH
75% EACH
10 for $6.00

48 KEY ASSEMBLY FOR
T.I. COMPUTER

NEW TEXAS INSTRUMENTS
KEYBDARD. UNENCODED.
48 5/P.5.T. MECHANICAL
SWITCHES. TERMINATES
TO 15 PIN CONNECTOR

PUSHBUTTON
POWER SWITCH

“PARALLEL"”
PRINTER
SOLDER STYLE

36 PIN MALE
=7 USED ON

TI SWITCHING POWER SUPPLY

Tl » 1053214-2

COMPACT, WELL-REGULATED SWITCHING

POWER SUPPLY DESIGNED TO POWER TEXAS
INSTRUMENTS COMPUTER ECQUIPMENT,
I4VAC—25. VAC AT 1A

INPUT:
QUTPUT: +12VDC AT 350MA
+ BYDC AT 1.2A
— 5VDU AT 200MA
SIZE: 4347 x 44" » 14"

<

$5.00 EACH

FREE! &y

13.8 VOLT REGULATED
POWER SUPPLY

THESE ARE SOLID STATE FULLY REGULATED
13.8 VDOC POWER SUPPLIES. ALL FEATURE
100% SOLID STATE CONSTRUCTION, FUSE
PROTECTION, L.E.D. POWER INDICATOR.

2 AMP CONSTANT, 4 AMP SURGE,
UL LISTED $18.00 EACH

DATA CABLES.
CH

DOUBLE POLE POWER SWITCH
PUSH-ON, PUSH-OFF.
$1.00 EACH

SOLID METAL FRAME 47X 9
$6.50 EACH 2 FOR $11.00

CONNECTORS

B~

120V INDICATOR
HEON INDICATOR. RATED

120 V 1/3 W. MOUNTS IN
5/16° HOLE. . RED LENS.

L a
ALL ARE .156" SPACING
10 PIN EDGE

CONNECTOR ezl

SWITCHES
MINI-PUSH BUTTON
SP.ST. MOMENTARY

1.D.C. MALE

SAME AS ABOVE.

STAND.
RIBBON CABLE.

NORMALLY OPEN
1/4" BUSHING
35¢ EACH
10 FOR $3.25
100 FOR $30.00
SPECIFY COLOR:
RED. BLACK, WHITE,

$5.00 EACH

DC CONVERTER

IN4148
SPECIAL

45" SPACING P.C. LEADS
1000 FOR $10.00
10,000 FOR $$85.00

DESIGNED TO PROVIDE A
STEADY =5 VDC @ 240 MA
FROM A BAT'TEH\‘ SUPPLY
OF 3.5706.25

217167 X 1 17167 X

$1.50
1117167 HIGH. EACH

TRANSISTORS

2NT06 4 FOR §1.00

KEY ASSEMBLY

CONTAINS 5 SINGLE-POLE
NORMALLY OPEN SWITCHES

MEASURES 3 3/4" LONG

CONTAINS 6 SINGLE-POLE
NORMALLY OPEN SWITCHES.

YELLOW.

2,000 mfd. 200 VDC

13/4°DIA. = 57 HIGH $2.00

3,600 mfd. 40 VDC
13/8°DIA. «33/4"HIGH $1.00

6,400 mfd. 60 VDC
13/8°DIA. - 41/4"HIGH $2.50

31,000 mfd. 15 VDC
13/4°DIA. - 4" HIGH $2.50
72,000 mfd. 15 VDC
2°DIA < 43/8"HIGH $3.50
185,000 mfd. 6 VDC

21/2°DIA = 41/2°HIGH $1.50

CLAMPS TO FIT CAPACITORS 50¢ s

TRW #50-10-A-20  $2.00 EACH 100 FOR $65.00

22/44 TIN
P.C. STYLE; NO MOUNTING EARS
$1.50 EACH 10FOR $14.00

22/44 GOLD
PC.STYLE $2.00 EACH
10 FOR $18.00

28/56 GOLD

28/56 GOLD PLATED CONTACTS
156 CONTACT SPACING

$2.50 EACH 10FOR $22.00

GEL CELL
BATTERY

12 VDC @ 2.6 AMP HOUR
RS F A e B VLT 1 7 A
$25.00 EACH

TALOG w@=i FREE!

SLIDE f POTS L.E.D!S
STANDARD JUMBO
DIFFUSED
RED 10 FOR $1.50
GREEN 10 FOR $2.00
YELLOW 10 FOR $2.00

FLASHER LED
5 VOLT OPERATION
ﬂ RED JUMBO SIZE
$1.00 EACH

BI POLAR LED

100K linear tape
2L
1 5!8' TFIJWEL 75¢ EACH
500K linear taper
27/8" LONG
13/4" TRAVEL  75¢ EACH
DUAL 100K audio taper
31/2" LONG
2 1/2" TRAVEL. $1.50 EACH

2 FOR $1.70

LED HOLDERS
TWO PIECE HOLDER @
FOR JUMBO LED
10 FOR 65¢ 200 FOR $10.00

CRYSTALS

CASE STYLE HC33/U

COLORBURST
3579.545 KC

$1.00 EACH

2 MHZ
$3.50 EACH

CLEAR CLIPLITE
HOLDER

9

MAKE LED A FANCY
INDICATOR. CLEAR
4 FOR $1.00

METAL OXIDE
VARISTOR
POPULAR GE # I]..SDLJ\IDJ;«
VMTS;?RN;LS DIAMETER. 31/2"

MEASURES 4 1/4" LONG

8 " P.A. SPEAKERS

C.T.5. MODEL 8B3079

8 CrMs ColL

3.0 OZ FERRITE MAGNET

TYPICAL RESPONSE RANGE:
100 - 10,000 HZ.

POWER RATING 15 WATTS MAX.

DRILLED TO MOUNT LINE

MATCHING TRANSFORMERS.

TOLL FREE ORDERS ONLY

1.800-826-5432
(ORDER ONLY)

(IN CALIFORNIA: 1-800-258-6666)

ALASKA. HAWAIIL
OR INFORMATION
(213) 380-8000

$5.00 EACH

CASE OF
8 SPEAKERS
$32.00

\» 6228 SEPULVEDA BLVD. VAN NUYS, CA 91411

905 S. VERMONT AVE.

SOLID STATE RELAY
HEINEMANN ELECTRIC
#101-5A-140—5 AMP 'ﬂb
CONTROL: 3-32VDC %
LOAD; 140VAC 5 AMPS
SIZE. 2 X 17X %" HIGH
$5.00 EACH 10FOR $45.00
MINIATURE
6 VDC RELAY
SUPER SMALL
SPDT RELAY;
GOLD COBALT
CONTACTS.
RATED 1 AMP AT 30 VDC:
HIGHLY SENSITIVE, TTL
DIRECT DRIVE POSSIBLE,
OPERATES FROM 43 TO
6 V, COIL RES. 220 OHM
13/18" = 13/32" = 7/16”
AROMAT ¥ RSD-6V
$1.50 EACH 10 FOR $13.50
13 VDC RELAY
CONTACT: SPNC
10 AMP @ 120 VAC
ENERGIZE COIL TO
OPEN CONTACT ...
COIL: 13 VDC 850 OHMS
SPECIAL PRICE $1.00 EACH
4 PDT RELAY
» 14 pin style
= 3 amp contacts
» 24 volt d.c. or .,,g.
120 volt a.c. coil
» Used bul fully tested -n..
$1.70 EACH v
specily coil voltage
LARGE QUANTITIES AVAILABLE]
BOCKETS FOR RELAY 50¢ sach

MINIATURE TOGGLE SWITCHES
ALL ARE RATED 5 AMPS @ 125 VAC
S.P.D.T.
(on-on)
SOLDER LUG
TEAMINALS
§1.00 EACH
10 FOR $9.00
100 FOR $80
S.P.D.T.
(on-on)
P.C. LUGS,
THREADED
BUSHING
$1.00 EACH {

10 FOR $9.00V
100 FOR $80.00

ALL ELECTRONICS CORR

P.O. BOX 20406 LOS ANGELES, CA 90006

S.P.D.T.
(on-on)
P.C STYLE.
NON-THREADED ]
BUSHING
75¢ EACH
10 FOR §7.00

S.P.D.T.
(on-off-on)

NON-THREADED)
BUSHING

P.C STYLE

T5¢ EACH

10 FOR $7.00

3y

FULL RANGE

SPEAKER

8 O MAGNET

4" DIAGONAL
MOUNTING CENTERS,

$2.50 EACH

S.P.D.T.
(on-off-on)
SOLDER LUG
TERMINALS

$1.00 EACH

10 FOR $5.00 10 FOR $20.00
100 FOR $80 00

=~ SOLID STATE

6voc

TTL COMPATIBLE.
$1.00 EACH

10 FOR $9.00

QUANTITIES LIMITED
MINIMUM ORDER $10.00 =
USA: 53.00 SHIPPING
FOREIGN ORDERS

INCLUDE SUFFICIENT

SHIPPING
CALIF RES. ADD 6 1/2

NO C.OD!

D.P.D.T.
(on-on)
SOLDER LUG
TERMINALS
§2.00 EACH
10 FOR $19.00

100 FOR $180 00

CIRCLE 107 ON FREE INFORMATION CARD
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Jameco Mail-Order Electronics » Worldwide - Since 1974 Jamecao

12 MILLION PG G CLEARANGE. RED-HOT RAM & EPROM PRICES NEW EEPROM

o Price | PoriMo.  Pins Function Price
Description Price a
T P-15 12.49 | 2B16 24 2048x8 16K E2PROM 350ns. . . 12.95
21C14 e s N 99 | 6264 150 SO - Festurss: - Single Byle Ersse/Writs Capabillty - Chip Erase Time of
CMOS USES LESS POWE 64LP-15 12.95 | 10ms-vep=2iv- i,
62| 150ns| L P SAAM |
27C16 jasansi cvos eron. 9,95 27128-25 o 9,05 The 2816 is an ideal nonvclatile memary providing in-system alterabiity
[250ms] &
-200 o 2.25-9/19.95
4104N-200 41256-200 pwwonw 895
{ 6116P-4 s b 68764 ussavermon 12,85 ] mew v TG0 "
SeCTie BNl
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ameco

ELECTRONICS

Commodore" Accessories

RS232 Adapter
for VIC-20 and
Commodore 64

d serial RS232
printers, modcmm!oywr\"bc-m and C-64. A 4-pole
Mmhlllmlﬂn inversion of the 4 control lines. Com-
plete and

= Plugs into User Port + Provides Standard AS232 signal
levels - Uses 6 signals (Transmit, Receive, Clear to Send,
Request to Send, Data Terminal Ready, Data Set Ready).

JE232CM: $39.95

Mail-Order Electronics - Worldwide + Since 1974 Jamecs

« %+ +» APPLE” ACCESSOries » » *  »

APPLE*
Compatible
hr: Applnll or i+ CARDS
16K RAM Card (Language Card)

The ARC-16K RAM Card allows the Apple® || and lI+ computers to expand from 48K to 64K,
Complete with instruclions. Key: (a) <
ARC-16K.......... nayainla)aialaln ule ninse o 1ninie 8 e o) e)n L0 e 8 imn b 0] 8 $39.95

Z-80 CP/M Card

The AZ80-1 is Soft-card compatible. Used with CP/M related programs, Software not

VOICE SYNTHESIZER
FOR COMMODORE VIC-20 AND C-64
Plug-in — Talking in Minutes!
JE520C! e e $99.95

TRS-80 Accessories
MPI 5%" DISK DRIVE

« Use as a second disk drive + Single-
sided - Single/double density + Full-
height drive - 48 TP - Documontabon
included + Weight: 3.7 Ibs,

MPI51S. . . .$89.95 or 2 for $159.95

EXPAND TRS-80 MEMORY
TRS-80 MODEL I, il

Each Kl comas compiete wih exght Musmnmla 4116] 16K Dynamsg
PAMs and documantaticn kar converson Model 1 16K wilh Ez-
panson inlerdace can be sxpanded 1o 48K with 2 Kits Model Il Can b
expanded from 16K io 48K using 2 Kits. Each Kit will expand computer by

AZEO A A T Ly - W e L $4908

E.PROM Burner Card
The AEB-2 allows user to prog and work with EPROMSs (2716, 2732 & 2764),
Easy to use, on-board firmware. Menu contains the following options: Write, Read, Copy,
Compare, Blank-Check and Monitor. Complete with instructions. Kay: (a,b)
$69.95

AEB:2./ i e
80-Column Card w/Soft Switch

| ELECTRONICS |

IBM*® Accessories

= Cables

8-Foot Parallel Printer Cable

IBM-BPC 25 Msie o Contronics 36-pin Male). . . . $19,95
6-Foot Serial Printer/Modem Cable

MMS-2206  pezs Mate 1o D825 Mals). . . . . . $14.95
MFS-2206  pe2s sis 10 0825 Famalal. . . . . $15.25
5-Foot Keyboard Extension Cable for

IBM-PC and XT Computers
IBMEKEC: . oitia e s s i oraterats v..$9.95

MEMORY EXPANSION KITS
.JBM PC, PC XT and Compatibles

I simpie
n:an:nn Justinsert the 9 - wnm:mm-\ﬂummmumm
N?Md switches Comversion document

The ABO-C is an 80-column card designed for the Apple® |l and I+ computers. The card is IBMB4K (Nine 200ns 64K RAMS)...... ... $19.95

equipped with a soft switch which allows easy hookup for any monitor. The ABO-C also IEM PC AT

features inverse video capabilities, This card is simitar to the Videx*" B0 column card, | Eachk with rime 128K

Complete with instructions. Key: (a) Tor conversion

ABD=Cl s tree S O L SO I (o S R T $74.95 | IBM128K (Nine 250ns 128K RAMSs). ... $133.95
Super Serial Card e IBM PCXT Equivalent

The ASSC-P is a serial card with a printer mode. It generates standard RS-232C signals

and is similar o the Apple* Super Serial Gard. Complete with instructions. Key: (a,b) 130 Watt Power Supply

T e e O O O 5 wracatn i e e e DD UPGRADE YOUR PC!

Parallel Graphics Printer Card w/64K Buffer
The APC-64K is a parallel graphics printer card with a 64K buffer and graphic dump
capabilities. Complete with instructions. Key: (a,b)

18 - 4164’ with PAL Chip ko expand from

* TRS-80 Model 100* » NEC - Olivetti
ALSD COMPATIBLE WITH NEC PC-3201A AND OLIVETTI M10

E,lvr 1o nstall madule plugs Rght into the soc!
3. Compiete wih module and documentabon ler convarsan

M1DDSK (TRS-20 Model 100 Expension. - « . . . . . . $49.95
NECBKR  (HEC PC-4201A & Otivsts M10) Please Specty $49.95

PROMETHEUS MODEMS

Intelligent 300/1200
. Baud Modem with Real
- Time Clock/Calendar
——
The ProModem™ is a Bell 212A (300/1200 baud) in-
telligent stand-alone modem - Full featured expandable
modem - Standard features include Auto Answer and
Auto Dial, Help Ce 1ds, Py
Dialing, Touch Tone™ & Pulse D-ahng and More - Hayes

command set compatible.plus an additional extended
command set - Shown w/alphanumeric display option.

PM1200 RS-232 Stand-Alone Unit. . . . .. $319.95
OPTIONS FOR ProModem 1200

el incroasing memory in 8K

PM-COM  (ProCom Communicalion SoRwarti. « . .v s s $79.95
Ploaze specily Operaling Systam

PM-OP  (Options Processorl, « s v v s« $79.95

PMO-16K (Options Processar Memary — 18 $ 450

PMO-32K (Options Processor Memary — 32K). $ 5.00

fincl Optans Processor,

PM-Special i‘,';.m‘?w. ....5$169.95
SALE! + MONITORS -+ SALE!

12" Monochrome Green Monitor for
APPLE Il, I+, lle and lIC*

* Input: 110V @ 60Hz - Output: +5VDG @ 15A, —5VDC @
0.5A, +12VDC & 4.2A, —12VDC @ 0.5A - Plug compalible
connectors - Fits into IEM PC - Weight: 6 Ibs.

IBM-PS...... m SRS 1816595

16K ncromants.
TRS-16K3 200ns (Modellll).......... $6.29 AP B e e n winta e el o) (m e m e aiuiinl o2 st aTeta [<wia Iolm ol arota o $129.95
TRS-16K4 250ns (Model1).......... $5.49 - 30~Cocl;gmn/64K RAM Csard
E ded 80-Coll /64K RAM Card memory by 64K to give 128K when used
TRS-80 COLOR AND COLOR I with programs like VisiCalc™ Complete with instructions. Key: (b) 2
Easy o insiall Kit comes complate wih 8 each 4164N-20 Jmu] 50\ JESS4 379 95
Dynamic RAMs and documentation lor conversion. Converts TRS-80 Cal s s rssssssassassEasAsTEEs sy sasasasaass
Computers with D, F and NC circull boards fo 12K Also omnru E, APPLE I, and Macintosh are rogrstared trademarks ol APPLE Computers
TRS-80 Color Computer |l ko S4K. Flex DOS or OS-9 required o ublice v\u:,am. a ruq:‘lu‘d md.mut of Visi Corp_inc “Videx 12 & WII!'OO trademark of Videx nc
Kis 6AK A0 ooy 2 Cormpusrs.
TRS-64K2. . ........... aatnieinine wrnnn 317,95 APPLE™ Compatible APPLE™ e
TRS- 80 “ODEL IV & 4P 5% HII‘I’-Ha‘ight Disk Drive g&wn&ﬂb{; \
FLLs o e e, Catmarts TS &0 Model 1 onpaters e . & Dis h .
Trom 165 15 B4R ALso axpanda Model 2P bam 64K 10 128K * M Controller
TRE-DAKC 2.0 i b e ol $17.95 w Card
w’mmwmunuw«wummmam 7 Usen. S W e R
TRS-64K2PAL (Model IV only). ... ...... 3895 | .| ASEie Coniotr o o Aeble campattle onolirs
E4K o 128K) (ACG-1] - Complate with ookl = just inko

A H x -6 - Wi 4% fa Key: (b

ADD-514 (misk o). - . . . + sus 95
i ACC-1 (Controler Car. - . . . $ 49.95
o s 35 o Bt et - Works wih Ao APPLE™ Jic Compatible

Cantrofers or olher compabbies (ACC-1) Deft] - Com- 1
plete with connector ~ Just plug inlo your controfiar 5" HB" -Height Disk Drive
* S SNW x 1NHx 8D« W 4 Ibs Key: jab) Same a3 ADD-12 (eft) except

specs
ADD-12.............5129.95 | ADD-ic. ™ orroler cessary $129.95

Prometheus Modems

The ProModem 12008/BS is a 1200/300 baud modem
card which plugs into IBM PC and XT. Provides a third
serial Comport. Two versions available: 12008 (without
software) and 120088 (with software). The PM12008S
is supplied with powerful MITE communications software
from Mycroft labs.

PM1200B (without Software). . . . .. $239.95
PM1200BS (with MITE Software). . ... $274.95

Additional Apple* Compatible Products

APF-1 Cooling Fan with surge protection - Key: (ab). + + v .. .... 5 39.95
JEG14 Numeric/Aux. Keypad—23 accessible functions « Key: (b). ... $§ 49.95
EAEC-1 Expanded Apple Enclosure Case only * Key: (@) « v o v vvsn $ 5995
KHP4007 Switching Power Supply * Key:(a), « v v v vvsvrsnssen.. B 59.95
KB-AG8 68-Key Apple Keyboard only * Key: (a). + v .. .. v 9 7995
MON-12G 12" Green Monitor with swivel stand « Key: (a, b & flc). . . . . . $ 79.95
JES20AP  \bice Synihesizer — Plug-in, User Ready - Key (a,b). . .$119.95
KB-EA1 Apple Keyboard and Case “ Key: (@) v v v e v vsernna... 513495
PM1200A Prometheus Internal Modem — 2 cards - Key: (ab). . ... ... $299.95

PM1200M Prometheus Macintosh Ext. Modem « Key; (Macintosh). . . . .

. Power/Mate Corp. REGULATED POWER SUPPLY

ps“,.e; DISK DRIVES

RFD480 (Remex 54" DS full-ht). . . .. $ 89.95
FD55B  (Teac 54" DS hal-ht). . . . .. $139.95
SA455  (Shugart 5%° DS hali-ht). . . . $139.95

TM100-2 (Tandon 5%" DS full-ht). . . . . $159.95

5%" DISK DRIVE ENCLOSURES
Complete with power supply, switch, power
cord, fuseholder and connectors

DDE-1FH (Houses 1 full-nt. 54* drive). . . . . . $69.95
DDE-2HH (Houses 2 12-ht. 54" drives). . . . . . $79.95

General Application Keyboards

e ARARS _r v
i‘:”.’",'::r#g‘ |

Unencoded
+ SPST § itches * 20 pin ribbon cable connection

» Input: 105-125/210-250VAC @ 47-63Hz - Line
=0,05% « Three mounting surfaces - Overvoltage protection - UL
recognized « CSA certified
Part No. Output Size Weight  Price
EMAS/6B SVE3A/EVE25A 4Ta'Lx4"Wx2W'H 2lbs. $29.95
¥ = __oh TN EMAS/6C S5VEGA/BVESA S5%Lx4T'Wx2Ww'H 4lbs. $39.95

All-Purpose

Keyboard

+ Low profile keys - Features: cursor controls, control,
caps (lock), function, enter and shift keys - Color (|
:ips} ggy Weight: 1 Ib. * Pinout incl. - Size: m-‘L:

KBB4 et a e e ... 91495

KEPCO/TDK 4-OUTPUT SWITCHING POWER SUPPLY
* Ideal for disk drive needs of CAT terminals, microcomputers and
video games - Input: 115/230VAC, 50/60Hz + Output: +5V @ 5A,
+12v ﬂ 1.8A, +12V @ 2A, —12V @ 0.5A - UL recognized - CSA
certified « Size: 7% L x 6-3/16"W x 1%"H « Weight: 2 Ibs.

MBRM174KF.................... $549.95

Also with
other computer systems.
FEATURES:

+ 75 5q. in. viewing scroen
= High resclution display

+ B0 characler x 24 line

+ Aftractive, computer-
matched styling

+ Brightness control

- Easy access conirols
in back of unit

« Complete with tilt/swivel
monitor stand

4-CHANNEL SWITCHING POWER SUPPLY

. + Microprocessor, mini-computer, terminal, medical equipment and

’? & process control applications + Input: 90-130VAC, 47-440Hz » Out-
put: +5VDC @ 5A, —-5VDC @ 1A; +12VDC @ 1A, —12VDC @ 1A

- g + Line regulations: =0.2% - Ripple: 30mV p-p * Load regulation:

g =1% » Owvercurrent protection » Adj: 5V main output =10% - Size:

6%l x 1%"W x 4-15/16"H - Weight: 1% Ibs.

T4-Key
ASCIl
Cherry
Keyboard

« 7-bit paraliel ASCII - Full Upper Case, Full Lower Case
except|,m, n,0and p. + Cursor keypad - SPST mechani-
cal keyswilches « 26-pin header connector - Color: white
* Size: 18°L x 6% "W x 1%"H - Spec included

(1700 available). . . . . . . $29.95

UV-EPROM ERASER

[[BChips - 21 Minutes | =,

Muffin-Style and
Sprite Style Fans
MUF60 (465" sa. e0ctm, . .. ... § 9.95
PWSZ2107F (3125 2, 32cm), . . . $14.95

®.

FCS-604A.....................%$69.95

m%mnnﬂ amﬂmma:%ﬂrmmnm

ameco B
ELECTHONICS

1355 SHOREWAY ROAD, BELMONT, CA 94002
a/8s PHONE ORDERS WELCOME — (415) 592-8097 — Telex: 176043

S|
—_ Chip - 15 Minutes

;rnm-ﬂEPﬂOM: Erases upto 8 chips within 21 minutes (1 chip

fone inch
Specml conductive oam Imer elurmnahu static build-up, Bullt-in
salety lock 1o prevant pact — only 9.00. x
ATOW x260H colﬂblm\mhhdﬂ(nqlmvh(achrpa

DE-4  UV-EPROM Eraser. . . . . . $74.95
UVS-11EL Replacement Bulb.
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WE HAVE WHAT YOU NEED AT
THE PRICES YOU WANT!

CALL TOLL FREE

1-800-543-4330

(IN OHIO 1-800-762-4315)
(IN HAWAII OR ALASKA 1-800-858-1849)

ELECTRONICS

TENMAR ®
DROP PROOF
DIGITAL
MULTIMETER

H DC input impedance 10M ohm
= Shock-mounted LCD display
® Overload protection B Auto
polarity m Backed by our 1-year
limited warranty ® For more
specifications see MCM catalog
#10, page 122

TENMAR"
20 MHZ DUAL TRACE
OSCILLOSCOPE

® Two High Quality 10:1 probes included
B Backed by our 2-year limited warranty
B For specifications see MCM catalog
#10, page 121

| #72-320 $38995

3%z DIGIT LDC
MULTIMETER

® DC input impedance 10M ohm
B Diode and HFE transistor tests
B Overload protection m Auto
rolar'rty B Backed by our 1-year
imited warranty B For more
specifications see MCM catalog
#10, page 122.

#72-050 $36ﬂ

=T $39.80 (19
]

TENMAR
DIGITAL
CAPACITANCE
METER

B Measures capacitors from 0.1pF
to 1999mFd m Accuracy 0.5%
typical ® Fuse protected

® Checks capacitors in and out

of circuit m Backed by our 1-year
limited warranty B For more
specifications see MCM catalog

#10, page 122
#72-040 s
s59.80 each (2 up,

TENMAR®

15 MHz DUAL TRACE
BATTERY OPERATED
OSCILLOSCOPE

B Two High Quality 10:1 Probes

included @ Backed by our 2-year Limited
Warrranty ® Internal rechargeable batteries
provide 2 hours of continuous operation
without the need for any outside power
source. W For specifications see MCM
Catalog #10, page 121

#72-335 $48995

35 MHZ DUAL TRACE
OSCILLOSCOPE

B Two High Quality 10:1 probes included
B Backed by our 2-year limited warranty
B For specifications see MCM catalog
#10, page 121

#72-330 $%9w

HIGH VOLTAGE
TRIPLER

is present

INFRARED DETECTOR CARD

B Used for testing TV, VCR and other infrared remote
controls B Test area will glow pale orange if infrared

#72-005

$4.50 (15

{B-Up)

| Replaces: ECG® 526, ECG® 523
B Zenith 212-141-021/212-141-031/
212-141-04/212-141-05 @ Two-year

warranty
9 (10-up)

REPLACEMENTFOCUS DIVIDER
FOR SANYO AND SEARS
® Also replaces

D #33-748
#ESPA 94 and $1 1 80
(10-up)

Ecces68 - *13.95 (1.9

B Replaces
Sanyo Part
#ESPA-98-F1
#Z0064

#ERS526A
$12.90 (1.9

We Also Have . afull line of test equipment,
computer accessories, telephone accessories,
speakers, television parts, flybacks, yokes, switches,
fuses, lamps, capacitors, resistors, cartridges, styli,
wire, CATV equipment, and many more. Over 5,000
items AT THE LOWEST PRICES AROUND!

*+ 510 minimum order. $1.00 charge for orders
2  under $10
e card order.
coD

* $20 minimum char

= Orders shipped U

= Mosi orders shipped within 24 hours.

* Sales office open 8:30 am 1o 7:00 pm. Saturdays
10:00 am to 3 pm. EST

= For prepaid orders add $2.75 for shipping and
handiing

= Should shipping & handling char%s exceed $2.75,

the balance due will be sent C.O

CIRCLE 87 ON FREE INFORMATION CARD

BE SURE TO CALL
FOR YOUR FREE
132

PAGE

CATALOG!

OVER

9,000

ITEMS!

MCM
ELECTRONICS
858 East Congress Park Drive
Centerville, Ohio 45459
513-434-0031

SOURCE NO. RE-12
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RADIO-ELECTRONICS

ks
(=]

2112 256x4 (450ns) L 6502 4.95

2114 1024x4 (450ns) 8/9.95 6520 2.95 74LS00 : 74L8157 .
2114-25 1024x4 (250ns) 8/10.95 6522 5.49 741501 .25 74LS158 .59
2114L-4 1024x4 (450ns)(LP) 8/12.95 6532 9.95 74LS02 .25  74L8160 .69
2114L-3 1024x4 (300ns)(LP) 8/13.45 6551 9.95 741503 .25  74LS161 .65
2114L-2 1024x4 (200ns){LP) 8/13.95 6502A 5.95 74L504 .24 7415163 .65
TMM2016-200 2048x8 (200ns) 3.25 6522A 9.95 74LS05 .25 7415164 .69
TMM2016-150 2048x8 (150ns) 3.75 6551A 11.95 74L508 .28 74LS165 .95
TMM2016-100 2048x8 (100ns 4.75 74LS09 .29 74LS166 1.95
HM6116-4 2048x8 (200ns)(cmos 3.69 74LS10 .25 74L5169 1.75
HM6116-3 2048x8 (150ns 3.95 74L511 .35 74L5173 .69
HME116LP-4 2048x8 (200ns s)({LP) 3.95 741812 .35 74L5174 .55
HM6116LP-3 2048x8 (150ns) (LP) 4.25 74LS13 .45  74L8191 .89
HME6264P-15 8192x8 (150ns) s)(LP) 9.75 74L514 59 74L5192 .79
LP = Low Power 74LS20 .25 74LS5193 .79
741821 .29 7418194 .69
DYNAMIC RAMS S
4116-250 16384x1 (250ns) 8/6.95 74L527 .29 74L8197 .79
4116-200 16384x1 (200ns) 8/8.95 741532 29 7415221 .89
4116-150 16384x1 (150ns) 8/10.95 740833 .55  74LS240 .95
4164-200 65536x1 (200ns)(5v) 9/10.50 74L837 -36 7418241 .99
4164-150 65536x1 (150ns)(5v) 9/13.50 74L838 -35  74Ls242 .99
TMS4164 65536x1 (150ns)(5v) 4.95 1771 15.95 74L540 -25 7418243 .99
41256-200 262144x1 (200ns)(5v) 5.25 1791 23.95 741842 .49 74LS244 1.29
41256-150 262144x1 (150ns)(5v) 5.50 1793 2395 [l 74L547 75 7415245 1.49
Sv = Single 5 Volt Supply UPD765 19.95 [l 74LS51 -25 7415251 .59
i 741573 gg 7415253 .ga
74LS74 ] 74LS257 .59
EPROMS INTERFACE 74LS75 .39  74LS258 .59
2708 1024x8 (450ns) 3.95 8726 1.59 741576 .39 7418258 2.75
2716 2048x8 (450ns)(5v 3.50 aT28 1.98 [l 741585 69 741260 .59
2716-1 2048x8 (350ns)(5v 4.95 DM8131 2.95 741586 39  74LS266 .55
TMS2532 4096x8 (450ns)(5v 4.95 DP8304 2.29 74L590 .55 74LS279 .49
g;g% 4332!3 :ﬁgﬂsq-g" 2IvPGM) 3'32 741592 .55  74LS280 1.98
A-4 4096x ns)(5v . 74L593 .55  74L5283 .69
2732A-35 4096x8 (350ns)(5v)(21vPGM] 4.95 CLOCKCHIPS -,4,_3?07 38 7418290 89
2732A 4096x8 (250ns)(Sv)(21vPGM) 6.95 MM5314 4.95 74LS109 .39 7415293 .89
2732A-2 4096x8 (200ns)(5v){21vPGM) 10.95 MM5369 1.95 74LS112 .39 74LS299 1.75
2764 8192x8 (450ns)(5v 4.25 MM58167 8.95 74LS122 .45 741LS323 3.50
2764-250 8192x8 (250ns)(5v 4.95 MSM5832 3.95 74L$123 79 7415365 .49
2764-200 8192x8 (200ns)(5v 6.95 74LS124 2.90 74LS367 .45
27128 16384x8 (250ns)(5v 7.95 DATA ACQ 74LS125 .49 74LS368 .45
27256 32768x8 (250ns)(5v 12.95 ADCO0804 3.49 74LS126 .49  74LS373 1.39
Sv = Single § Volt Supply ADC0809 249 il 7415132 .59 7415374 1.39
21vPGM = Program at 21 Volts H 74LS136 .39  74L8377 1.39
SPECTRONICS COR TION ADesL 252 W 7ats13e 55 7aLs3so 119
CT PORA 3 74LS139 .55 7418393 1.19
EPROM ERASERS SOUNDCHIpS [7atiss 138 7useh 2z

13 &
Chip Intensity SOUNDCHIPS 74L$151 .55  74LS670 1.49
Timer  Capacity (uW/Cm?) ZBOA-SI0/0 76477 3.95 7415153 .55 7415682 3.20
PE-14 9 8,000 83.00 76488 5.95 74LS154 1.90 74LS688 2.40
PE-14T X 9 8,000  119.00 6.0 Mhz AY3-8910 12.95 74LS155 .69 81LS95  1.49
X 9 9,600 175.00 Z30B-CPU 551263 39.95 74LS156 .69 25LS2521 2.80

74S00

JDR Microdevices

1224 S. Bascom Avenue, San Jose, CA 95128
800-538-5000 » 800-662-6279 (CA) e (408) 995-5430
FAX (408) 275-8415 ® Telex 171-110

Copyright 1985 JDR Microdevices

PARTIAL LISTING ONLY- PLEASE CALL OR WRITE FOR FREE CATALOG.

% % % & HIGH-TECH & % %

74500 .32 TLOB4 219  NE564 2.95
74502 .35 27256 LM301 34 LM565 99
74504 .35 LM307 45  LM566 1.49
74505 35 * 32K x 8 EPROM LM308 69  NE592 98
74508 .35 % SINGLE 5 VOLT SUPPLY $1 2 95 LM309K  1.25 LM733 .98
e 3l *swoielocaions S e it
74820 35 HIGH SPEED PROGRAMMING LM317T 119 LM1310 1.49
74832 40 % 250ns ACCESS TIME LM317K 395 MC1330 169
1 ~ 1 1.49 i
74574 50 ¥ 3 1458 :
7agae. 5o R X A K A SPOTLIGHT K % K M tmszsk  a9e  iwiass s
745112 .50 LM331 3.95 LM1489 69
745124 2.75 LM334 119  LM1496 85
745132 1.24 CRYSTALS UARTS LM335 140 LM1800 237
745133 .45 LM336 175 LM1812 825
745138 .88 32.768Khe 1as AY5-1013 3.95 i
: 6.95
745139 .85 i i AY3-1015 :
745140 .55 ] TR1802 3.95
2651 8.95
745151 .95 X 3
743187 98 % B BIT-RATE
74 .95 i .
745158 .95 I R ORS
745161 1.95 i GENERAT
745178 98 : 4702 1295
74 : ; 470: ’
745175 .95 i COMB8116 10.95
745240 2.20 A 14411 11.95
745241 2.20 ; j
745244 2.20 10.738635 2.95 MISC.
745280 1.95 14.31818 295 3242 7.95
745287 1.90 15.0 295 MC3470 4.95
745288 1.90 16.0 2.95 MC3487 2.95
745373 245 17.430 2.95 AY5-3600 PRO  11.95
745374 2.45 18.432 2.95 HDA46505SP 15.95
745471 20.0 1 CRT5027 19.95

LINEAR

RETAIL STORE - 1256 S. BASCOM AVENUE
HOURS: M-W-F, 9-5 TU-TH, 9-9 SAT, 10-3

PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING

TERMS: Minimum order $10.00. For shipping and handling include
$2.50 for UPS Ground and $3.50 for UPS Air. Orders over 1 Ib. and
foreign orders may require additional shipping charges - please
contact our sales departmenl for the amount. CA. residents must
include 6% sales tax, Bay Area and LA residenis include 6%%. All
merchandise is warranted for 90 days unless otherwise stated. Prices
are subject to change without notice. We are nol responsible for
typographical errors. We reserve the right to limit quantities and to
substitute manufacturer. All merchandise subject to prior sale,




PARTIAL LISTING ONLY- PLEASE CALL OR WRITE FOR FREE CATALOG.

CAPACITORS

ELECTROLYTIC
RADIAL AXIAL

50v . 50v
50v . 16v
35v . 50w
16v . 15v
35v . 150 25v

50v MONOLITHIC

01uf -14 A
.047 15 47

50v DISC
470

BYPASS CAPS

J01uf disc 50v 100/6.00
Auf disc 12v 100/8.00
.01uf mono 50v 100/12.00
Auf mono 50v 100/15.00

IC SOCKETS

pin ST
pin ST
pin ST
pin ST
pin 5T
pin ST
pirl ST
pin ST
pm ST
n ST 425 c
ST SOLDERTAIL
pin WW-
pin WW
pin WW
pin WW
pin WwW
pin WW
pin ww
pin WW
pin WW 199 1.80
WW-WIREWRAP
pin ZIF 4.95 call
pin ZIF 595 call
pin ZIF  6.95 call
ZIF=TEXTOOL
{Zero Insertion Force)

D-SUBMINIATURE

ACCESORIES & PERIPHERALS

FOR IBM
MAXIMIZER Memory Multifunction
HAYES SMARTMODEM 12008
130W POWER SUPPLY
TEAC FD-55B ' Ht. Disk Drive, DS/DD
MPI-B52 5% FDD, DS/DD
PROTOTYPE CARD
PROTOTYPE CARD With Decoding

FOR APPLE

JDR 16K RAM CARD

EPROM PROGRAMMER RP525
PRINTMAX Parallel printer intorface
BAL-500 ' Ht. Disk Drive, Teac Mechanism
BAL-525 ' Ht. Disk Drive, Alps Mechanism
MITAC AD-1 Full Height, Shugart Mechanism
DISK CONTROLLER CARD
VIEWMAX-80 20 Column For Apple Il+
VIEWMAX-80e 80 Column For Apple lle
THUNDERCLOCK Official PRODOS Clock
KRAFT JOYSTICK

60W POWER SUPPLY

MISCELLANEOUS

ZENITH ZVM-123 15 MHz Green Monitor
NEC JB1201M 20 MHz Green Monitor

BMC BM-AU9191U Comp. 13" Color Monitor
NASHUA DISKETTES s5/SD Box of 10

259.95
419.95
159.95
119.95
109.95

27.95

29.95

39.95
79.95
49.95
159.95
139.95
149.95
49.95
159.95
129.95
129.95
39.95
49.95

105.00
169.00
273.00

19.95

VERBATIM DATALIFE DISKETTES ps/pD 34.95

DISKETTE FILE Hoids 70 Diskettes

DISKETTE FILE

IF PURCHASED WITH
$ 8 9 5 50 DISKETTES OR MORE
] $9.95 if purchased alone
+ SMOKED ACRYLIC CASE %
WITH SIX INDEXED DIVIDERS

* RUGGED, HIGH QUALITY
CONSTRUCTION

« HOLDS 70 5'%4" DISKETTES,
WITH ROOM TO SPARE

QUANTITIES ARE LIMITED. 5 YEAR WARRANTY.

9334

DESCRIPTION

ORDER BY

9368
2602

CONTACT

Bxx

SOLDER cups [MAL BxxP

RT. ANGLE Bxx

ICL7107

PC SOLDER

EEL
£-2 ICL7660

IDC

350 ; ICL8038

RIBBON CABLE

5
1.59 [ 1. . INTERSIL

9.95

NASHUA DISKETTES s’ soFT SECTOR
DOUBLE SIDED, DOUBLE DENSITY WITH HUB RINGS

BULK PACKAGED IN FACTORY SEALED BAGS OF 50. INCLUDES
DISKETTE SLEEVES AND WRITE PROTECT TABS. IDEAL FOR SCHOOLS,
CLUBS, AND USERS GROUPS. THIS IS A SPECIAL PURCHASE, SO

$1399.a $1.49 ea. $159u

9000

2.50
3.95
1.50

.29 | 5. 5 DIP SWITCHES

BARGAIN HUNTERS CORNER

DYNAMIC RAMS
4164  200ns. $.99 .o

100 PIECE MINIMUM
41256 150ns
$5.50 ea.

SPECIALS END 7/31/85

SWITCHING POWER SUPPLIES

PS-ASTEG P33
MODEL AA 12110 ASTEC AA11190
+12V @ 2A +5V @ 4A
-12V @ 1A +12V @ 2.5A
+5V @ 2.5A or -5V @ .25A
5A if 12V not used -12V @ .30A

19.95

5v" DISK DRIVES

TANDON TM100-2
SHUGART SA400L
MPI B52

TEAC FD55B ': Ht.
TEAC FD55F Y2 Ht.

DS/DD
§5/DD
DS/DD
DS/DD
DS/Quad

8" DISK DRIVES

SIEMENS FD200-8
SIEMENS FD100-8

DS/DD
$5/DD

BEST SELLING IDC CONN.
RIBBON HEADER SOCKETS

IDS 20
IDS 26 1 39
IDS 34 1.59

IDE 20
IDE 26
IDE 34

IDS 50

RIBBON EDGE CARDS
2.25 IDE 40

IDE 50

LIGHT EMITTING DIODES

JUMBO

1-99 100-up
RED 10 .09
GREEN .18 .15
YELLOW .18 .15

DISPLAYS

MAN-72 CA .3"
MAN-74 CC.3"
FND-500 CC .5
FND-507 CA .5"

TRANSISTORS

2N2222
PN2222
2N2905
2N2307

PN2307
2N3055
2N3904
2N3906

DISCRETE

5.1v zener

12.0v zener

HOODS —

MOUNTING HARDWARE-$1. 00
ORDERING INSTRUCTIONS: INSERT # OF PINS INTO "xx"

RIBBON CABLE

[SINGLE COLOR [ COLOR CO
1 10’ 1

4 position
4] pasmun
7 position
8 position

(1N914) switching
400P1V rectifier
200PIV 1.5a bridge
OPTO-ISOLATOR

VOLTAGE
REGULATORS ; 29 4543 119

: 45563 5.79
7915T .85
7805K 1.39 : 4584 .75

CONTACTS
25

1.32 . 7805T

[-
5. -65

4
50 ; 2.50 78MOLC

7B08T

74C00 .35

36 PIN CENTRONICS

CEN36 MALE SOLDER CUP
IDCEN36 MALE RIBEON CABLE
IDCEN36F FEMALE RIBBON CABLE

78HOS5K 9.95
7812K 1.3
7912K

78L05

7812T
7815T
7824T
79057 79L05
79127 79L12

C, T=T0-220, K=T0-3, L=-T0-92

800-662-6279

Copyright 1985 JDR Microdevices

74C04 .35
74C14 59
74C74 65
74C906 .95
74C922 4.49
74C923 4.95
74C926 7.95

MasterCard

G861 1SNONY
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(3]



Whether you're faced with a monumental de-
cision—or a routine one—the free Consumer
Information Catalog can offer concrete advice.
There are more than 200 government book-
lets listed in the Catalog. And they can help
you. . .improve your job, health, or financial - L
profile. . .starta businessoracar...plana : B T At
house or a diet. And many of these booklets B i ot T, Cd interference, 4
are free. cud:damagmapm line spikes |
So order your free Catalog today. Any way and st o
you look at it, you'll be head and shoulders F3
above the crowd. Just send your name and ];m
address to: (
Consumer information Center
Dept. MR, Pueblo, Colorado 81009
U.S. General Services Administration

on, clean up

g s et s ISO-1 ISOLATOR

COMPUTER PAPERBACK BOOKS e ba deon 88108
Great Books For The Computer Hobbyist 1S0-3 SUPER-ISOLATOR
CHECK OFF THE BOOKS YOU WANT e
§ 1S0-17 MAGNUM ISOLATOR
4 quad isolated sockets; suppressor;

laboratory grade protection. . 8213.95

/57, Electronic Specialists, Inc.
171 S, Malin, Nqﬁok.M&OﬂeO {61?-)_8&5-153_2'_
Toll Free Order Desk 1-800-225-4876

CIRCLE 60 ON FREE INFORMATION CARD

" ACTIVE )
RECEIVING
ANTENNA

Gives excellent reception,
o0 KHz to 30 MHz.

New MFJ-1024 Active Receiving
Antenna mounts outdoors away from
electrical noise for maximum signal.

Gives excellent reception of 50 KHz
to 30 MHz signals. Equivalent to wire
hundreds of feet long. Use any SWL,
MW, BCB, VLF or Ham receiver.

High dynamic range RF amplifier. 54
in. whip. 50 foot coax. 20 dB attenuator
i prevents receiver overload. Switch be-

tween two receivers. Select auxiliary or

active antenna. Gain control. "‘ON"'
LED. Remote unit, 3x2x4 in. Control,
6x2x5in. 12 VDC or 110 VAC with
optional adapter,
MFJ-1312, $9.95.

1292
ELECTRONIC TECHNOLOGY TODAY INC. 8/85 ey
a5 i L Order from MFJ and try it. If not delighted,
D return within 30 dars for refund (less shipping).
0 Number ¢f books caeren One year unconditional guarantee.
0] Tolal Price of Books —_— Order today. Call TOLL FREE 800-647-1800.
% Sales Tax (NY Siate Residents only) _— Charge VISA, MC. Or mail check, money order.
i LR Write for free catalog. Over 100 products.
6 5100 {5t two books, 40¢ aa ) CALL TOLL FREE 800-647-1800
4 VNS TR | Call 601-323-5869 in Miss., outside continental
“C.}J s USA, tech/order/repair info. TELEX 53-4590.
Addrass
o Ciy 7o ENTERPRISES,
= i =3 ' — INCORPORATED
\_Box 494, Mississippl State, MS 39762 /
106 CIRCLE 105 ON FREE INFORMATION CARD



Radioe fhaek Parts Plaee

The Store for Builders. Over 1000 items in Stock

(1) IC Test Clip. For DIP ICs, up to 16 pins. Con-
venient because it allows you to easily access indi-
vidual IC pins on a crowded board. Ideal for use
with our micro test clips, #270-370.

#278-198R I e S L e 3.99

Check These Great Values in Computer Connectors

(4) NEW LOW PRICE! Printer Connector. Solder-
w}e 36-position with heavy-duty metal shletdmg

$6.99. #276-1534 4.99
Solder-Type Subminiature “D’ Connectors.
Ideal for building your own RS-232C cables.

Speech Synthesizer IC

SP0256-AL2. This MOS LS| device uses a program
stored in its built-in 16K ROM to synthesize natural
sounding speech. Easy to interface with most comput-
ers. 28-pin DIP with detailed data. Requires crystal
and low-cost external components available through
Radio Shack. #276-1784 ................. 12.95

Solar Energy Project

995

Silicon solar cell pre-
wired to a precision DC
motor. Ideal for building

NEW! 3%

Protect computers and sensitive
electronics from damaging power-

2) 34-Position Header. With strain relief for rib- T ¥
I(Jo)n cable. Fits parallel printer port of many com-  [F19. Type Positions | Cat. No. |Each &Zf:'schw ig;';:i.fé
puters. #276-1525 .. .......oociiiiiiian 3.19 5 |Sub-D Male 25 276-1547|2.99 pro]e'cts, With color
(3) Card-Edge Connector. 34 positions, solder- | & |Sub-D Female 25  |276-1548/3.99 wheels, mini propeller,
less type. For disk drives. #276-1564 ... .. 4.95 [ 7 [Hood for Above 25 |276-1549(1.89 booklet. #277-1201
Ceramic Disc Capacitors Electronics Textbook
4000-Series Seee s i
CMOS ICs Aididd Low 2O Pke- NEW! 795
of 2
: t'and Specs = Hi-Q Design Basic Electronics Tech-
i = Moistureproof Jelon; T Ctowe i
Type CatiiNo; Esal = 50 WVDC Minimum tronics presented in plain
:0?1 g;gg:?} gg pF | Cat. No. [Pkg. of 2 WF | Cat. No. [Pkg. of 2| | language. Learn how semi-
48 13 576.2413 149 47 | 272120 | .39 .001| 272126 | .49 conductors work as amplifi-
3 47 | 2721121 .39 .005| 272-130 49 ers, oscillators, in power
4017 276-2417 1.49 100 | 272-123 .39 .01 | 272-131 .59 supplies, radio/TV, com-
4049 276-2449 1.19 220| 272124 | 49 .05 | 272-134 | .59 puters, lllustrated. 464
4066 276-2466 1.19 470 | 272-125 .49 A 272-135 .59 pages. #62-1394
64K Dynamic RAM MOV Transient Flatted Lever Switches
Protectors

Rated 6 amps at 125 VAC. Body:
3lax 7/1ex 14" Mount in 1/a" di-

e ameter hole.
Each line “spikes". SPDT. #275-635 ....... 2.39
7 DPDT. #275-636 ....... 2.69
4164. Highest quality and factory fresh. 150 ns PowerDiss 1ICatiNoM L Each DPDT Momentary. Spring re-
access. ldeal for expanding the memory of many 600 mW 2?6'573 1-29 turn to center-off position.
popular microcomputers. #276-2506 1 watt 276-56 1.69 W2TRB3T L 2.89
Replacement (” Fold-Up Autoranging LCD TV RF Modulator Chassis )
Transistors Multimeter
SPECIAL PURCHASE
Type Cat. No. Each 495
2N1305 PNP| 276-2007 1.19 95
MPS2222A NPN | 276-2009 79 79 Selectable channel 3/4
PN2484 NPN| 276-2010 .89 output. 5-pin DIN plug ac-
MPS3904 NPN| 276-2016 .69 Qur Best! {:ferct:svidao.a_udio ancng
TIP31 NPN| 276-2017 .99 power inputs. On,
TIP3055 NPN| 2762020 | 1.59 The DVM N e hasbullin TV
MPS2907 PNP|  276-2023 79 That “Thinks” switching. #277-1015
| |[MJE34 PNP| 276-2027 1.49
2N3053 NPN| 276-2030 .99 . = ~
(ifensos. o HENGZIeZ0R0 (Wb Continuity Tester Chassis
TIP120 NPN| 276-2068 1.29 SPECIAL PURCHASE
2N3055 NPN| 276-2041 1.99
MJ2955 PNP| 276-2043 2.19 You choose the function and it selects the cor- 195
2N4401 NPN| 276-2058 .59 rect range and polarity for you. Features a
MPSA42 NPN| 276-2061 69 jumbo '1/16” display. "'Beep"" continuity function Circuit continuity produces
2N3819 N-EET| 276-2035 a9 and diode/semiconductor junction test really a warbling tone. Many
X save time. Handy pushbutton ohms zero adjust. possible uses including
MPF102 N-FET| 276-2062 99 Automatic power-off when case is shut con- alarms, signalling, testing.
IRF511 V-FET| 276-2072 2.79 serves batteries. With test leads, owner's man- | With leads. Requires 9V
2S(C1308 NPN| 276-2055 6.95 Qai. Batteries extra. #22-193 cell. Hurry! #277-1014

_____,_/y

Connectors, Fuses, Hardware, |

Over 1000 items in stock: Bindingposts Books, Breadboards, Buzzers, Ca
s, Jacks, Knobs, Lamps, Multitesters, PC Boards, Plugs, Rectifi-
ers, Relays, Resistors, Switches, Tools, Transformers, ransistors, Wire, Zener Diodes, and more!

citors, Chokes, Clips,

CIRCLE 78 ON FREE INFORMATION CARD

Radioe fhaek

A DIVISION OF TANDY CORPORATION
Prices apply at participating Radio Shack stores and dealers

S861 1SNDNV
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RADIO-ELECTRONICS
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This will be
coming to you
when you
subscribe to

Radio-Electronics

e HELPFUL
CONSTRUCTION
ARTICLES...

Test Equipment
Hi-Fi Accessories
Telephone Accessories
Music Synthesizers
Computer Equipment
Autornotive Equipment
Intruder Alarms-

Home & Car
Video Accessories

e NEWS ON NEW
TECHNOLOGY

Computers
Microprocessors
Satellite TV
Teletext
Automotive Electronics
Speech Synthesizers
IC Applications

e FASCINATING
“HOW TO DO IT”
ARTICLES...

Build Your Own
Projects

Make Your Own PC
Boards

Wiring Techniques

Soldering and
Desoldering

Design and Prototyping

— SPECIAL SECTION
- SATELLITE TV % ]
BUYERS GUIDE

COMPUTERS - VIDEO - STEREO - TECHNOLOGY - SERVICE
BUILD THIS ELECTRONICS

SATELLITE TV STEREO iN MEDICINE.
DEMODULATOR. How images of the human

R-E's add-on for your body are produced.
satellite TV recewver tunes
you into stereo audio. B

RECHARGEABLE
BATTERIES.

How to choose
the one that best

suits your needs.

BUILD A
COMPUTERIZED
IC TESTER.

With this automated
tester you can quickly BUYERS GUIDE.
weed out your faully What's available if you want
digital IC's. to piece togelher your

sateliite receiver system.

SATELLITE TV
COMPONENT

PLUS:
* Drawing Board * Stale-Of-Solid-State
* Hobby Corner * New idea

* Service Chnic * Equipment Reporls

Radio-Electronics covers all
aspects of the fast moving
electronics field...featuring
COMPUTERS e VIDEO e STEREO
TECHNOLOGY e SERVICE
COMMUNICATIONS e PROJECTS

Get it all!

Subscribe today to Radio-Electronics! Don't miss a single

® HOW YOU AND THE COMPUT!|
CAN BE FRIENDS...

Getting Started
Programs, Circuit
Design, Games
A/D-D/A Interfacing
Peripheral Equipment

NEW AUDIO DIMENSIONS
FOR YOUR PLEASURE...

MNoise-Reduction Devices

How to Connect that
Extra Add-On

Hi-Fi Accessories

New Technology

¢ TV WONDERS FOR YOUR
FUTURE...

Latest Receivers and
Circuits

The Home Entertainment
Center

Projection TV

Satellite TV Receivers

Jack Darr's Monthly
Service Clinic

Service Problems and
Solutions

® REGULAR MONTHLY FEATUR

DESIGNERS NOTEBOOK
by Robert Grossblatt
HOBBY CORNER
by "Doc” Savage, K4SDS
STATE-OF-SOLID-STATE
by Bob Scott
WHAT'S NEWS, new
products, stereo news
VIDEOGAMES, new
products, game reviews
and NEW IDEAS, STEREO
PRODUCTS, NEW
COMPUTER PRODUCTS
FOR HOME/JOB and
MUCH MORE!

issue and...see subscription card in back of this issue for big savings.

When you select one of the subscription offers listed on the handy coupon—you'll be
assured of having your copy reserved, even if it sells out on the newsstand. Make sure
you get all the excitement in every issue of Radio-Electronics, every month, by filling in
and mailing your subscripton card today.

8



ORDER TOLL FREE

038-8800
(CALIFORNIA RESIDENTS)
848-8008

—

STATIC RAMS

266 x4 45003

1Kx1 450z

4 1Kxl 450m
z 1Kzl 250ns
25614 450as

/614 450ns

1Kxd A50m

5 1Kz d 250ms
4 1Kxd 450m
k] 1Kz 4 3008
H K14 200az
K1l 55m

256 14 450ns

144 Kl 4500
-3 LLE4] 3008:
-2 Kl 200ns
8 1Kz 8 2500z
16-20 K18 2000
16-15 K18 1500
16-10 218 10003
54 28 200m
-3 2Kzl 150ns.
52 FLEY ] 12083
SLP-4 8  200m
5Lr-3 K18 1500
H ST ] 1200
K8 300ms

P15 BKz8 15008
ALP-15 Bk 8 1508z
P12 [164] 1200z

DYNAMIC RAMS

COMPUTER
PRODUCTS,

1 Kzl 250

Kxl 300

0 Kzl 300as

] iKxl 200m:

] BKz1 250ns

) 16K 1 200

i 16K 1 15008

! 16Kx 1 120ms

16Kz 1 1508

H Bkl 250n

1 8K x| 200n

i B4k x| 150n

0 25611 2000

1] el 1500
EPROMS

25618 1 u

IKz8 450m

K18 4500

K18 450

Kt 350

] KB 450m
] K1l 450
4 KB 450n
K1l 4508

1 K18 450m
35 K18 350m
dKx B 250m

2 Kt 200m
Kzl 450n

il 250m

Wl 200m

i Kzl 450m
164 Kx8  450m
'66 izl 350m
5 16K 8  250m
0 16Kz 8 300w
§ 16Kx8  250ms
5 2Kx8  250m

74LS00

TALS00 .23 TALSI26 A48 T4LS260 .58
T4L801 24 TALS126 4D T4L8266 54 M G502 ........,
T4L802 24 THLSIZ BB 7418273 14S A

APPLE ACCESSORIES

Parallel Printer Card ........ 49.95
80-Col. card for Apple 11+. .. 149.95

03 24 7418133 58 7418275 340 90 6522 90
R PR e
4508 27 TAISI3 54 7415283 68 S ot Chackmate B0-Column Card. .. 69.95

741800 28 TALSI30 54 7415200 8

Tan B e o i m Serlal Card (communication). .. 69.95
;:gn j: ;:3::: f;: ;:g;:i :: Clock Calendar card. ........ 79.95
AN A S T i el o
SIS 34 TAISISA 185 7418324 170 Power Supply ............. 69.95
e s e TR

R RS e el L
741827 (28 TALSIS0 B8 7ALS3BE 48 RF Modulator ... 13.95
;:g;: g: ;:5::; i: ;:g;:g :: Disk Drive Full Helght ..... 169.95
IR S i G e
TALS3T 34 TALSISS 94 74LS3TA4 135 Controller Card ... 49.95
741838 34 TLSIGE 190 T4LSITT 135 Apple Paddles............. 5.95

TALSA0 24 74IS168 170 7418378 113 :
TALS42 48 TALSIES 170 T4LS3TE 130 80 0 s B OVORLATE. ..
TALS4T T4 TALSIT0 145 7418385 185 e R T S T P e
TALSAS T4 TALSIT 6B TALS3BE 44 o L1 ,
TAIS4S T4 TALSITA B4 TALS300 115 3 !

T4LS51 24 TALSITS 54 7413303 115
- R s R S
740563 120 7LS190 88 7ALszd 280 Koala Touch Pad........... 99.00
;:g;z :: }':ﬁm g: ;:gm lg: Maglc Touch Pad w/Joystick. .. 79.95
TAI$75 38 T4LSI93 78 TALS624 395 Keytronic Keyboard. .... ... 219.00

TALSTE .38 7418184 68 TALSBAD 215
TALSTE 48 T4LS195 6B TALSGAS 215
TALSE3 59 7418196 .78 TAL3BGE 165
TALSBG B8 7418197 .78 TALSBEY 185
TALSBE .38 7413221 BB TALSBTD 145
TALSS0 .54 7413240 .94 TALSGT4 0560
TALSO1 B8 T4LS241 98 74LSGBZ 415
741882 54 7418242 98 T4LS683 D15
TAL803 64 7413243 98 T4LEGB4 315
TALSSS 74 T4LS244 125 T4L86BE  3.15
TALSRE BB TAL3245 145 T4L36BB 235
TALS107 .38 7418247 T4 T4L8689 3.15
TALS10D .38 TALS248 98 T4L3783 2395
TALS11Z .38 7418249 98 BILSES 145
T4L8113 38 7418251 58 @ILSAE 14§

Apple Keyboard (Taiwan). . 149.95

FNCIomax

INNOVATORS IN MICRO - COMPUTER TECHNOLOCY

VIEWMAX-80 149.%5

The right 80-column card for your

T4LS114 38 7413253 58 BILSET 145 . Apple I+
7418122 44 7415257 58 BILS98 145 R
7418123 78 7413258 58 25152521 275 [ 8131 ......... 00BN y ® Soft video switch

7418124 285 7415258 270 25152569 420 R 90 B286.......... : e L i
SR 90 B287.......... ; ® Built-in inverse video

......... . gyt s ;
S trv to REAT [ 2890 82891100 : ® Shift key support
X\Illec‘c')vr:‘\lll:):mgl?s %E&E -------- : Bonannn : ® 2 year parts & labor warranty

CALL for Quote! [Fi s
DISC CONTROLLERS

........ g irnd v | e LN TERMS: Minimum order $10.00
ST ] 3, FRRE L For shipping and handling include
........ i Y ey : : ? s $2.50 for UPS ground or $3.50 for
: i H i / ... 2380 UPS Blue (air). For each additional
MBESTT ...... . 5 Sy 80000 air pound, add $1.00. California
2 ! residents must include 6% sales
S trfl  tax:LA, SF,S.Cruz & S. Mateo
L T | counties include 6.5% sales tax
and Santa Clara include 7% sales
1180 CATS027 ...... 1890 tax. All items subject to availability
1080  CRTS037 ...... and prices are subject to change.
.. 2380  OPB3SO. Typographical errors are not our
.. 1880  HD4B505 . responsibility.
... 3890  MWCIATZ .. ol No additional charge for Master-
Sere 200 S TMSSRTEAY S 3000) IR AR TMA G o.c oo T ER9 R RRACE ARG - s - j card or Visa. We reserve the right

UV _ERASERS

2793 ........ 3880  UPDTE...... 1990

180-CPU
180-C7C
180-DART

IBOA-DMA.
I80A-PI0. .

808108 @ to substitute manufacturers and
2:80 B to limit quantities.

e s CALL for VOLUME (Quotes

QUV-T8/1 $49.95 Z-80 A e T NEW HOURS: M - F 7:30 am - 5:00 pm

ZBOACPU ... 245 IBOB-DART ... 1895
ZB0A-CTC ...... 245 1IB0B8I0/0 ... 28.85 VISIT OUR RETAIL STORE

ZB0A-DART . 2100 De La Cruz Bivd.
MEMORY Santa Clara, CA 95050

EXPANSION KIT (498) 9680007
ALL MERCHANDISE I8

100% GUARANTEED

\W elex: 75644

e Erases 15 EPROMS in 20 minutes D K
e Plastic Enclosure 4164 200ns o a !'

9 for $15.75

ECONOMY Model
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VeVICED
PERSONAL DEFENSE AND PROPERTY PROTECTION
=] UTILIZE SPACE AGE TECHNOLOGY
CAUTiDN' IHESE DEVICES CAN BE HAZRF!DUUS AND MAY SOON DoN'T
S'rE'F!.PlFa*rns ri SII5 % Fd’PFhm kiugllmfp ncturing
BLA ovi Esap asrna ischarge capable of pu m
M - o 00 B0 AT FULSE DES PARTS
BLS10 ASSEMBLED ----------- 9.50 We stock the exact parts and PC Board for Radio
BLS1 PLANS ..$10.00 ~ BLSIK . KTIPLANS 359 50 Electronic's February Article on building your own
PLASMA STUN GUN - Very mhmldahng and affective 5 to 10 Cable TV Descrambler.
- $99.50 #701 PARTS PACKAGE $29.95
i T e ASSEMBLED. ... .........S99. . 820
el P _ 100 T KPS 3951 | | sl ol s i s,
e e ] || e
arts Avallable for Completing Device:
A ELQRBON DiOXIbl':E BlfJ:?Nan' cun‘ggk:zsf:mﬁg #702 PCBOARD................... $12.95
5 acontinuous beam of high energy i : ;
S LC5 All Parts Available for Completing Device. $15.00 Original etched & drilled silk-screened PC Board used
E VI?IELE LASER I;IG}:"TCF‘hUE - plO]dLT;:ES intense red beam for ] in the article.
sighting, spotting, etc, Hand held comple
R LGUS. Plans. $10.00 (Kit & A bled Units Avallable) #704 AC ADAPTOR ............. $12.95
2] IR PULSED LASER RIFLE — Produces 15- 30 walt infra-red (14 volts DC @ 285MA)
| t 200-2000
pulses a per sec.
LRG3.......... All Parts & Diodes Available.......... $10.00 Both #701 & #702............... $39.00
BEGINNERS LOW POWER VISIBLE LASER — Choice of
Irlﬁ‘yeliw green — provides an excellent source of monochromatic FREE!! Reprint of Radlo Electronics Article
LHC2. .. Plans. ..$500 LHC2K .. _Kil......$34,50 o0 Bulliiag Your ‘::m Descrambler with
S SNOOPER PHONE — Allows user to call his premises and isten
in without phone ever ringing
3 snp20 Assembled .$89.50 Add $4.00 Postage & Handling
SNP2 Plans. $9.00 SNP2K. .. Plans/Kit.....$59.50
¥l CONG RANGE WIHELESSS MIKE — Miniature ?el\nce clearly TOLL FREE
transmits well over one mile. Super sensitive, powerful
g MFT1. . . Plans.. ..'.bsrsognn;gh '?1'1 EPFIIanszJ(u. .s;gésu? 1-800-227 8529 (Orders Only)
WIRELESS TELEPHON ransmi 3
[l sides of phone conversation over one mile, shuts off automatically. 1-617-339-5372 (Information)
WPM5_ ... Plans.... $8.00 VWPMS5K. .Plans/Kit... $39.50
I TALK & TELL AUTOMATIC TELEPHONE RECORDING
A@ DEVICE — Great for monitoring felephone use &
TAT20.........00ce e ASSEMbDIRY. . ...$24.50
TAT2 ... Plans _55.00 TAT2K . Plans/Kit..._§14.50
Qur phone is open I'urnrdms anytime, Techn:c-ans are available 9-11
a.m., Mon-Thurs for those needing assistance or information. Send
$1.00 for catalog of hundreds more similar devices. Send check, cash, m P.O. Box 800
MO: Visa, MC. DDHIU' INFORMATION UNLIMITED Mansfield, MA 02048 O
DEPTRB P 0. Box 716, Amherst. N H 03031 Tel  603-673-4730
CIRCLE 72 ON FREE INFORMATION CARD CIRCLE 65 ON FREE INFORMATION CARD

"FREE 1985 CATALOG )| DON’T

JUST CLIP AND RETURN THIS COUPON

THIS MONTH’S SPECIALS FORGET

4116 16K 150ns 1.25
4164 64K 150ns 1.75
41256 256K 150ns 7.95
2708 1kxe 350ns 8k D.95
2716 2kx8 asons 16k 3.60
2732A skx8 300ns 32k 4.90

2764 skxs 300ns 64k 4.95
2712816k x8 300ns 128Kk 7.95
27256 32k x8 250ns 256Kk 17.95
27512 sakx8 250ns 512k 85.50

1 WE ALSO s_-rot::lc_..

~—— s ® Books @ Breadboard & Accessories
= Capacitors ® Chemicals ® Connectors
® Crystals ® Plugs & Jacks ® Fans

//(d-‘ == i + ® Enclosures @ Filters ® Fuses @ Heat
s / a—1

Shrink Tubing ® Heat Sinks e Kits L=y

® Knobs @ Paripharals @ Probes @ Opto !
’ ® PCB Products. @ Potentiometers
i 1 a9 ® Power Supplies ® Relays ® Resistors

First-aid kits are fine for some
emergencies. But what if
you were choking? Having a
heart attack? Or a stroke?
This kit would be useless.
Call the Red Cross. We'll teach
you and your employees
how to save a life.

From work-safety to CPR. you
can count on the Red Cross.
We'll help. Will you?

#

Y

| BE g @ Cable Assembles Sockels
HE B R EESN H H E BB EEE
USA CANADA

P.0, BOX 9100 5651 FERRIER ST USE
w WESTBOROUGH, MASS MONTREAL, QUEBEC
8] 1-800-343-0874 1-800-361-5884
= S —— _ YOUR
(5} READER
w SELF SERVE STORES LOCATED NEAR YOU. JUST CALL...
Lt WESTBOROUGH OTTAWA EDMONTORN SEHV|CE
3 366-9684 728-7900 4385888
— BELLEVUE TORONTO CALGARY
= 881-8191 977-7692 235-5300 CARD -
o MONTRE DOWNSVIEW VANCOUVER Aﬂ i

K 931-7441 630-0400 438-3321 © y (D Sevice ofTie ke

110 CIRCLE 51 ON FREE INFORMATION CARD



f % =
he idea behind our And now that you th&t. And you should and illustrated in our 1985
ily of "Black Boxes” have an idea of our knpw, also, that we general catalog.Just call
b offer you as broad depth and variety you méke sure you receive, (714) 623-3463 or 623-6751.
blection of material  should also be aware  fast service and Or, write to us at
1 container sizes, that the "Black Boxes” specified quantity ITT Pomona Electronics, a
an almost infinitel we design and manu- through your favorite  division of ITT Corporation,
ber of connector facture are'considered electronic parts 1500 E. Ninth St.,
binations to select by electronic design distributor. Pomona, CA ?1769.
n, All designed to engineers to be right at After all, we wrote
ke your life as a the top. No question. the book. ITT
pigner just a bit A superior product? And it's free. Our

Sier. You know you've got products are described ~Pomona Electronics
CIRCLE 101 ON FREE INFORMATION CARD

omona wrote the ook on
Dont miss it

™




S7g5E" | 84875

e 7 functions, 32 ranges.
32 Digit Capacitance Meter Transistor measurement
8 ranges with full scale values to 2000 uF included.

FEATURES e Broad test range - 1 pF to
2000 uF e LSI circuit provides high

Model DVM-638

$7995

11 functions, 38 ranges.
Includes logic level detector,
audible visual continuity,
capacitance and conductance

Model DVM-636

$6275

8 functions, 37 ranges,
Capacitance measurement
included.

reliability and durability « Lower power 32 Dig-it Multimeters Measurement

consumption e Crystal time base FEATURES « DC Voltage 100 uV - 1000 V s AC Voltage 100 uV - 750 V « AC/DC Current
» Protected from charged capacitors 200 UA - 10 Amps e Resistance 20 Megohms e Capacitance (DVM 636/638) 1pF - 20 uF
e Frequency range - 800 Hz to 8 Hz « Overload Protection e Auto-decimal LCD readout e Polarity indication « 3000 hour

ASK FOR FREE CATALOG. n
Money orders, checks accepted. C.0.D.’s require 25% deposit. i e

Fordham s

260 Motor Parkway, Hauppauge, NY 11788 In NY State 800-832-1446

k\

battery life with 9V transistor battery « Low battery indication

Service and Shipping Charge Schedule
FOR ORDERS ADD
S2EDE (LT IS o By $4.50
20 =0 0D ST $6.50
SEON =750 st T $850
S751=1000 L L $1250
$1.001 andup........... $15.00




