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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 receiver tunes
you into stereo audio. I

A
GERNSBACK
UBLICATION

RECHARGEABLE
BATTERIES.

How to choose
the one that best

suits your needs.

BUILD A

COMPUTERIZED J

IC TESTER. SATELLITE TV
With this automated ~ COMPONENT
tester you can quickly BUYERS GUIDE.
weed out your faulty Wihat'’s available if you want
digital IC’s. to piece together your

Pi0sE b ONTL¥3dND satellite receiver system.
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Now! Tek quality

and expert advice

are just a free phone call away!

100 MHz duali

time base scope.

Easy-to-read CRT Wide range verti-
bright, full-sized cal sensitivity.
8x10 cm; 14 kv Choose from
accelerating 2 mV/idiv (1x
potential complete | probe) to 50 V/div
with BEAM FIND (10x probe)
separate A/B olor-keyed for 1x
dual intensity and 10x probes
controls, FOCUS variable contro
and TRACE increases scale
ROTATION factorby 2.5101

Two 100 MHz,
high sensitivity
channels. 3.5ns
nsetime; dcto =
100 MHz band-
width from 5 V/div
to 5 mV/div
extended sen
sitivity of 2 mv/div
at = 90 MHz

A B sweep selec-
tion. Calibrated

A sweeps from

50 ns/div to

0.5 s/div, B sweeps
from 50 ns/div

to 50 ms/div; van
able control for up
t0 2.510 1 reduc-
tion and 10x
magnitication for
sweeps to

5 ns/div.

Tektronix 2235

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
2213A, the 60 MHz dual time base
2215A and the 100 MHz dual time
base 2235 offer unprecedented
reliability and affordability, plus the
industry’s lirst 3-year warranty*

on labor and parts, CRT included.

The cost: just $1200 for the
2213A, $1450 for the 2215A,
$1650 for the 2235. Even at
these low prices, there’s no
scrimping on performance. You

Copyright € 1984. Tektronix, Inc. All nights reserved # TTA
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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,
accurate timing measurements

All scopes are UL Listed and CSA
approved

You can order, or obtain
literature, through the Tek
National Marketing Center. Tech-
nical personnel, expert in scope
applications, will answer your
guestions and expedite delivery.
Direct orders include comprehen-
sive 3-year warranty*, operator's

B trigger slope
and level. Use B
tngger level to
select B-triggered
or run-after-delay
modes; use B
TRIGGER SLOPE
to select transition:

Dual time base
measurements.
Select either A or
B sweeps, or both
alternately with A
ntensified by B

- -
-
-
- .

1-800-426-2200

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

Order toll free:
1-800-426-2200,
Ask for Rick.

In Oregon, call collect
(503) 627-9000.

Or write Tektronix, Inc.
P.O. Box 1700
Beaverton, OR 97075

Tektronix

COMMITTED TO EXCELLENCE



Probably

the second :
most iimportant'
book you can
turn to for
guidance.

Electronics dealers and repair experts know
they can depend on Philips ECG" Replace-
ment Semis to fit and to work—reliably.
And they know they can depend on
the new ECG Semiconductor Master
Replacement Guide to save them
time, money and aggravation when
ordering the parts they need.
545 pages. 3,100 ECG Semi-
conductor types. More than 700
new products including transient
voltage suppressors, micro-
processor ICs, thermal cutoffs,
solid state relays and more.
It’s the only book of its
kind you'll ever need this
year, and you can get it
from your nearest ECG
distributor. Just call
1-800-225-8326 _
toll-free for his name
and phone number (in g
Massachusetts, call
1-617-890-6107).

’L&

If it's ECG,it fits. And it works.

PhilipseCG

A North American Philips Company
CIRCLE 47 ON FREE INFORMATION CARD
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Scanners

Communications Electronics,
the world’s largest distributor of radio
scanners, introduces new models
with special savings on all radio
scanners. Chances are the police,
fire and weather emergencies you'll
read about in tomorrow's paper are
coming through on a scanner today.

We give you excellent service be-
cause CE distributes more scanners
worldwide than anyone else. Qur ware-
house facilities are equipped to pro-
cess thousands of scanner orders
every week. We also export scanners
to over 300 countries and military
installations. Almost all items are in
stock for quick shipment, so if you're
a person who prefers fact to fantasy
and who needs to know what's really
happening around you, order your
radio today from CE.

NEW! Regency? MX5000-E

List price $599.95/CE price $359.00
Multi-Band, 20 Channel ® No-crystal scanner
Search ® Lockout & Priority ¢ AC/DC
Selectable AM-FM des ¢ LCD display
World's first continuous coverage scanner
Frequency range: 25-550 MHz continuous coverage.
Never before have so many features come in
such a small package. The Regency MX5000
mobile or home scanner has continuous cover-
age from 25 to 550 MHz. That means you can
hear CB, Television audio, FM broadcast sta-
tions, all aircraft bands including military and
the normal scanner bands, all on your choice of
20 programmable channels.

Regency® MX3000-E

List price $319.95/CE price $179.00
6-Band, 30 Channel ® No-crystal scanner
Search ¢ Lockout ¢ Priority ¢ AC/DC
Bands: 30-50, 144-174, 440-512 MHz

The Regency Touch MX3000 provides the ease
of computer controlled, touch-entry program-
ming in a compact-sized scanner for use at home
or on the road. Enter your favorite public service
frequencies by simply touching the numbered
pressure pads. You'll even hear a “beep” tone
that lets you know you've made contact.

In addition to scanning the programmed
channels, the MX3000 has the ability to search
through as much as an entire band for an active
frequency. The MX3000 includes channel 1
priority, dual scan speeds, scan or search delay
and a brightness switch for day or night operation.

Regency® Z30-E

List price $279.95/CE price $169.00
6-Band, 30 Channel ® No-crystal scanner
Bands: 30-50, 144-174, 440-512 MHz

Cover your choice of over 15,000 frequencies
on 30 channels at the touch of your finger.

Regency
MX3000

Regency
MX5000

Regency® C403-E

List price $99.95/CE price $59.00

5-Band, 4 Channel ® Crystal scanner
Channel indicator LED ® AC only ® Low cost
Bands: 30-50, 148-174, 450-470 MHz
Regency's basic scanner, the C403 gives you
the excitement of police, fire and emergency
calls at a budget price. It can tune in to any of
five public service bands and brings the signal
in loud and clear..on any of four possible
channels. It comes with detachable telescope
antenna and AC power cord. Order one crystal
certificate for each channel youwant to receive.

Regency® HX1000-E

List price $329.95/CE price $209.00
6-Band, 30 Channel ¢ No Crystal scanner
8earch e Lockout ® Priority ® Scan delay
Sidelit liquid crystal display ® Digital Clock
Frequency range: 30-50, 144-174, 440-512 MH2.
The new handheld Regency HX1000 scanner is fully
keyboard programmable forthe ultimate in versatil-
ity. You can scan upto 30 channels at the same time.
When you activate the priority control, youautomat-
ically override all other calis to listen to your favorite
frequency. The LCD display is even sidelit for night
use. A die-cast aluminum chasis makes this the
most rugged and durable hand-held scanner avail-
able. There is even a backup lithium battery to main-
tain memory for two years. Includes wall charger,
carrying case, belt clip, flexible antenna and nicad
battery. Order your Regency HX1000 now. '

Regency® R106-E

List price $159.95/CE price $92.00

S-Band, 10 Channel ® Crystalscanner ® AC/DC
Frequency range: 30-50, 146-174, 450-512 MH2.
A versatile scanner, The Regency R-1086 is built
to provide maximum reception at home or on
the road. Rugged cabinet protects the advanced
design circuitry allowing you years of depend-
able listening.

NEW! Regency® R1050-E

List price $179.95/CE price $109.00
6-Band, 10 Channel ® Crystaliess ® AC only
Frequency range: 30-50, 144-174, 440-512 MH2.
Now you can enjoy computerized scanner ver-
satility at a price that's less than some crystal
units. The Regency R1050 lets you in on all the
action of police, fire, weather, and emergency
calls. You'll even hear mobile telephones.
Programming the R1050 is easy. Merely touch
the keyboard and enter any of over 15,000
frequencies on your choice of 10 channels.

Regency® HX650-E

List price $129.95/CE price $79.00

S§-Band, 6 Channel ® Handheld crystal scanner
Bands: 30-50, 146-174, 450-512 MHz

Now you can tune in any emergency around
town, from wherever you are, the second it
happens. Advanced circuitry gives you the
world's smallest scanner. Our low CE price in-
cludes battery charger/A.C. adapter.

NEW! Regency® HX-650P-E
List Price $189.95/CE price $104.00
Now, Communications Electronics offers a
special packaged price on the Regency HX-650
scannerandthe followingitemsfor only $104.00.
Yougetthe Regency HX-650 scanner, asetof4
AAA ni-cad batteries, the MA-506 carrying case,
six crystal certificates, AC adapter/chargerand
flexible rubber antenna for only $104.00 per
package plus $10.00 shipping/handling. To
order this special package, use CE special
order number HX-650P-E.

QUANTITY DISCOUNTS AVAILABLE
Order two scanners at the same time and deduct
1%, for three scanners deduct 2%, four scanners
deduct 3%, five scanners deduct 4% and six or
more scanners purchased at the same time
earns you a 5% discount off our super low
single unit price.

Regency
MHX650

HX1000

Il

(L]

| [

I Regency
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NEW! Regency® MX7000-E
List price $699.95/CE price $449.00
10-8Band, 20 Channel ® Crystaliess ¢ AC/DC
Frequency range: 25-550 MHz. continuous coverage
and 800 MHz. to 1.2 GHz continuous coverage
In addition to normal scanner listening, the
MX7000 offers CB, VHF, and UHF TV audio, FM
Broadcast, all aircraft bands (civil and military),
800 MHz communications, cellular telephone,
andwhen connectedtoa printeror CRT, satellite
weather pictures.

The Regency Touch MX7000 provides the
ease of computer controlled, touch-entry pro-
gramming in a compact-sized scanner for use
at home or on the road. Enter your favorite fre-
quencies by simply touching the numbered
pressure pads. You'll even hear a “beep” tone

\that lets you know you've made contact.

In addition to scanning the programmed chan-
nels, the MX7000 has the ability to search through
as much as an entire band foran active frequency.
When a call is received, the frequency will
appear on the digital display.

Regency® Z10-E
List price $239.95/CE price $138.00
6-Band, 10 Channel ® No-crystal scanner
Priority control © Search/Scan ¢ AC/DC
Bands: 30-50, 140-174, 440-512 MHz
Cover your choice of over 15,000 frequencies
on 10 channels at the touch of your finger.
OTHER RADIO ACCESSORIES
B-4-E 1.2 V AAA Ni-Cad batteries (set of four) . ....... $9.00
A-135C-E Crystal centificate .................. ag
AB0-E Magnet mount mobile antenna ...
A70-E Base station antenna........................ $35.00
Add $3.00 shipping for all accessories ordered at the same time.
Add $3.00 shipping per scanner antenna.
BUY WITH CONFIDENCE

To get the fastest delivery from CE of any
scanner, send or phone your order directly to
our Scanner Distribution Center™ Be sure to
calculate your price using the CE prices in this
ad. Michigan residents please add 4% sales tax
or supply your tax .D. number. Written pur-
chase orders are accepted from approved gov-
ernment agencies and most well rated firms at a
10% surcharge for net 10 billing. All sales are
subject to availability, acceptance and verifica-
tion. All sales on accessories are final. Prices,
terms and specifications are subject to change
without notice. All prices are in U.S. dollars. Out
of stock items will be placed on backorder
automatically unless CE is instructed differ-
ently. A $5.00 additional handling fee will be
charged for all orders with a merchandise total
under $50.00. Shipments are F.0.B. Ann Arbor,
Michigan. No COD's. Most products that we sell
have a manufacturer's warranty. Free copies of
warranties on these products are available
prior to purchase by writing to CE. International
orders are invited with a $20.00 surcharge for
special handling in addition to shipping charges.
Non-certified checks require bank clearance.

Mail orders to: Communications Electron-
ics;” Box 1002, Ann Arbor, Michigan 48106
U.S.A. Add $7.00 per scanner for U.P.S. ground
shipping and handling in the continental U.S.A.
For Canada, Puerto Rico, Hawaii, Alaska, or
APO/FPO delivery, shipping charges are three
times continental U.S. rates. 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
800-521-4414. In Canada, order toll-free by
calling 800-221-3475. WU Telex CE anytime,
dial 671-0155. If you are outside the U.S. or in
Michigan dial 313-973-8888. Order today.
Scanner Distribution Center™ and CE logos are trade-
marks of Communications Electronics Inc.
$ Regency is a federally registered trademark of Regency
Electronics Inc. AD #080384-E
Copyright © 1984 Communications Electronics

Order Toll Free...call

1-800-521-4414

4l COMMUNICATIONS
ELECTRONICS™
Consumer Products Division

818 Phoenix O Box 1002 O Ann Arbor, Michigan 48106 U S A
Call TOLL-FREE 800-521-4414 or outside U.S.A. 313-973.8888
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To complement our satellite-TV buyer’s
guide, here’s a look at an accessory that no
TVRO owner should be without.

Roger Cota and Lloyd Addington

83 COMPUTER-CONTROLLED IC TESTER
Part 2. This month, we complete the tester
and then improve it. Floyd L. Oats
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Editor solves readers’
problems.
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Tomorrow’s news and technology in this computers. Les Spindle
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What's new in communications technology. standard cassette
Gary H. Arlen recorders with your
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How to use VisiCalc to
determine op-amp circuit
values, and more!

55 RECHARGEABLE BATTERIES
Part 2. A look at rechargeable batteries, and
how to choose the right battery for your
needs. Robert Grossblatt

59 ELECTRONICS IN MEDICAL IMAGING
A look at X-ray, CAT-scan, and other imaging
techniques and the electronics behind
them. Ray Fish, Ph.D. M.D.

Ya

34 Hameg Model HM605

CIRCUITS AND 32 NEW IDEAS 0§Ci||OSCOpe ]
COMPONENTS mprove your single-trace scope. 44  Microsoft Premium Softcard

97 DESIGNER’S NOTEBOOK s
Some simple oscillator circuits.
Robert Grossblatt
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COVER 1

Even though much of the programming transmitted from satellites
contains stereo audio, if you don’t have a stereo demodulator, you
won’t hear it in stereo. Untortunately the price of add-on stereo
demodulators—often hundreds of dollars—can certainly rob you of
the pleasure you'd otherwise gain from stereo reception.

The stereo demodulator that we’'ll show you how to build costs less
than $80. You can use it to listen to the stereo audio that is transmitted
along with video signals. And you can use it to listen to the many
audio-only programs. Either way, you don’t have to wait for terrestrial
TV to start stereo programming. If you have a TVRO, you can listen in
stereo NOW. The story begins on page 51.

NEXT MONTH

ON SALE OCTOBER 23

COLOR-DISPLAY TECHNOLOGY

New technology will make it possible to offer color

displays in many applications.

INTERFACING THE ZX81

Part 4 (which did not run this month due to space
restrictions) shows how you can control a speech
synthesizer with the ZX81 or Timex Sinclair 1000.

SHORTWAVE BROADCASTING CONFERENCE
A look at the Geneva Shortwave Broadcasting Con-
ference (WARC-HFBC) and what it means to you.

AND LOTS MORE!

Radio-Electronics. (ISSN 0033-7862) Published monthly
by Gernsback Publications, Inc.. 200 Park Avenue South
New York. NY 10003. Second-Class Postage Paid at New
York, N.Y. and additional mailing offices. One-year subscnp-
tion rate: U.S.A. and U.S. possessions. $14.97. Canada
$17.97 Other countries. $22.47 (cash orders only. payable in
U.S.A currency). Single copies $1.75. © 1984 by Gernsback
Publications. Inc. Ali rights reserved. Printed in U.S.A

POSTMASTER: Please send address changes to RADIO-
ELECTRONICS. Subscription Dept.. Box 2520, Boulder. CO
80322
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EDITORIAL

Satellite TV Reception—
Present and Future

This is the second time this year we're presenting a
special section on Satellite TV. In July, we presented
the basics. This month, you will find a
comprehensive buyers quide. Why are we putting
forth so much effort to present Satellite TV to our
readers?

It has been almost 5 years since we first presented
our Backyard Satellite TV Receiver series by Bob
Cooper. Back then, the Satellite-TV industry was in
the embryo stage. Few manufactured systems
existed. The majority of home satellite systems
were assembled and erected by electronics
enthusiasts like yourself. Information was rare and
difficult to come by. Equipment and parts were hard
to find—and quite expensive when you did find
them. Dish antennas were large; most people were
very lucky if they could get away with using a 6-foot
dish. Performance from component to component
varied drastically. Aligning the various components,
such as a satellite-TV receiver, was genuinely a
nightmare come true.

Today, the Satellite-TV industry is in its infancy.
Manufactured equipment, albeit still expensive
(although much cheaper by yesterday’s standards),
is plentiful. For $1000-$1500, you can own your own
Satellite-TV system, including antenna, receiver,
LNA, and feedhorn. For the additional cost of
installation, you can own this system without the
headache of setting it up. And you can be confident
that the reception will be fairly decent. That’s a big
step forward in five years!

The Satellite-TV industry will grow into adulthood
rapidly. Within the next year or two, you will see
tremendous reductions in price and an increase in
performance. Several factors will be responsible for

ART KLEIMAN

those changes: First, semiconductor manufacturers
are realizing the market potential of this industry.
As a result, right now they are spending large sums
on R&D to produce custom IC’s. They have already
successfully produced a complete monolithic LNA.
And they are hard at work applying this same
technology to receiver design. When production
lines are geared up to produce those IC’s, prices
will drop drastically. The IC’s will obsolete the
necessity for equipment alignment. Also,
performance variations from component to
component will be non-existent. The elimination of
alignment procedures and performance variations,
coupled with the newer, more powerful, satellites
that have been recently launched, will result in
smaller antennas. Where 6-foot dishes were once
required, 4-foot dishes will provide acceptable
pictures.

While this effort to produce custom IC’s is going
on, Japan is gearing up to produce large quantities
of equipment. Within the next year or two, we will
see a flood—no, a tidal wave—of imported satellite
receivers and LNA’s reach the market. This will
exert a tremendous downward pressure on
equipment prices. Within the next year or two, the
price of a complete Satellite-TV system, including
receiver, LNA, feedhorn, and 4-foot dish, will be in
the $300-$400 range. With this in mind, why would
a consumer consider the purchase of a DBS
system? Especially when the projected cost for a
DBS system is in the same price range and channel
selection will be limited.

The Satellite TV industry is growing up. And in the
years to come, you can bet that Radio-Electronics
will be there covering the developments and
presenting them to you, our readers.

PGS e
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The first no-crystal hand-held scanner.

Now vou can have the
one scanner vou've alwayvs
wanted —a no crystal., fully
svnthesized hand-held

Your Uniden” Bearcat
Dealer wants to hand you
an earful.

scanner. The incredible.
Uniden® Bearcat™ 100,

Push button programming.

The Uniden® Bearcat’ 100 works
just like the full size. no crystal
Uniden” Bearcat® Scanners. Push
button controls tune in all police calls,
fire calls, weather warnings, and emer-
gency information broadcasts, the split
second thev happen. Automatically.

All the features you want.

16 channels for storing frequencies.

® band coverage—including high, low,

UHF and “T" public service bands:
both the 70 cm and 2 meter amateur
bands: plus, for the first time ever, both
the militarv and federal government
land mobile bands. Both automatic
and manual search. lockout,scan delay.
direct channel access. Even a liquid
crvstal display. Flexible antenna, ear-
phone. AC adapter/battery charger
and carrv case are included.

uniden
:

To find out more about where to buv the Uniden” Bearcat” 100 or other Uniden® Bearcat® Scanners, catl 1-800-8-C-A-N-N-E-R toll frec.

CIRCLE 99 ON FREE INFORMATION CARD

See vour Uniden” Bear-
cat® Dealer now for a demonstration
of the amazing Bearcat'100. Get com-
plete information about the world’s
first hand-held. no crvstal scanner.

SCAN's 20,000 members know what
others miss! Insider news. Frequency
info. Tech tips. Awards. SCAN Maga-
zire.. 1 312 for I-vear
membership to the Scanner Association
of North America. 240 Fencl Lane,

Hillside, 11. 60162,

and more. 3¢n

¥861 43890100
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Learn robotics and
IS

you build thi

New NRI home training
prepares you for a rewarding
career in Americas newest
high-technology field.

The wave of the future is
here. Already. advanced robotic
systems are producing every-
thing from precision electronic
circuits to automobiles and
giant locomotives. By 1990,
over 100,000 *‘smart’ robots
will be in use.

Over 25,000 New Jobs

Keeping this robot army
running calls for well-trained
technicians. . . people who
understand advanced systems
and controls. By the end of the
decade, conservative estimates
call for more than 25,000 new
technical jobs. These are the
kind of careers that pay
$25,000 to $35.000 a year right
now. And as demand continues

P

to grow, salaries have no place

to go but up!

Build Your Own Robot
As You Train at Home

Now, you can train for an
exciting, rewarding career in
robotics and industrial control
right at home in your spare
time. NRI, with 70 years of
experience in technology
training, offers a new world of
opportunity in one of the most
fascinating growth fields since
the computer.

You need no experience,
no special education. NRI
starts you at the beginning,
takes you in easy-to-follow,
bite-size lessons from basic
electronics right on through

You get and keep Hero 1 robot with gripper arm and speech synthesizer, NRI
Discovery Lab for electronic experimentation, professional multimeter with
3%-digit LCD readout, 51 fast-track training lessons.

key subjects like instru-
mentation, digital and com-
puter controls, servomotors
and feedback systems, fluidics,
lasers, and optoelectronics.
And it's all reinforced with
practical, hands-on experience
to give you a priceless con-
fidence as you build a program-
mable, mobile robot.

Program Arm and Body
Movement, Even Speech

Designed expecially for
training, your robot dupli-
cates all the key elements of
industrial robotics. You learn
to operate, program, service,
and troubleshoot using the
same techniques you'll
use in the field. It's
on-the-job train-
ing at home!




industrial control as

Building this exciting
robot will take you beyond the
state of the art into the next
generation of industrial
robotics.

You'll learn how your
completely self-powered robot
interacts with its environment
to sense light, sound. and

experiments,
demonstrations, and
equipment are
carefully integrated
with 51 clear and
concise lessons to
Senses give you complete
e confidence as you
progress. Step-by-

motion. You program it to Rechargeeblel =~ Plugin step. NRI takes you

travel over a set course, avoid e for convenient from the beginning,

obstacles using its sonar SEeRton ;:ﬁ;r:mu. through today. and

ranging capability. Program into an amazing

in complex arm and body Front wheel tomorrow.

e G sendrorprec
EP P - Catalog Now

wireless remote control device

Teaching
demonstrating independent e

program movernent.

Send for NRI's

robot control in hazardous
environments. You'll even
learn to synthesize speech
using the top-mounted
hexadecimal keyboard.

P Training to Build a
Career On

NRI training

experience to

uniquely incorporates
hands-on building

Your mobile robot duplicates functions of state-of-

the-art industrial units.

reinforce your learningona
real-world basis. You get profes-
sional instruments, including a
digital multimeter you'll use in
experiments and demonstra-
tions, use later in your work.
And you get the exclusive NRI
Discovery Lab®, where you
examine anc prove out theory
from basic electrical concepts
to the most advanced solid-
state digital electronics and
microprocessor technology.
Devised by an experienced
team of engineers and
educators, your

big {ree catalog
describing Robotics
and Industrial
Control plus over a
dozen cther high-technology
courses. You'll see all the
equipment you get in detail,
get comiplete descriptions of
every lesson, find out more
about career opportunities for
trained technicians. There’s
no cost or obligation, so send
today. Your action today could
mean your future tomorrow.
If the card has been removed.
please write us today.

NRI NRI SCHOOLS

N "' McGraw-Hill Continuing
t‘ ° Education Center
.‘}n ' 3939 Wisconsin Ave.

a

Washington, DC 20016
WE'LL GIVE YOU TOMORROW.

¥861 43890100
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WHAT'S NEWS

“Qut-of-this-world”
technicians honored

Mission Specialists George D.
Nelson and James D. van Hoften
have been honored by the Interna-
tional Society of Certified Elec-
tronics Technicians (ISCET) with
the title of Honorary Certified
Electronics Technician. They are
cited for outstanding technical
achievements in space during the
period of April 8-12, 1984, when the
Solar Max satellite was serviced
and returned to operation.

The association of professionally
certitied technicians honored the
two astronauts for exemplifying
the highest ideal of the electronics
service industry by:

1. Preparing for the mainte-
nance of high-technology elec-

tronic equipment through study,
training, and retraining.

2. Personal dedication to restor-
ing faulty equipment to a standard
of performance and reliability that
matches or exceeds the original.

3. Performing technically pre-
cise electronics service in the hos-
tile environment of space.

4. Using state-of-the-art tech-
nology testing and service equip-
ment to perform quality service.

5. Demonstrating that adequate
preparation for service is essential
in successful repairs.

The ISCET Board of Governors,
at a special meeting, recognized
the achievement of those two as-
tronauts, working outside the
space shuttle Challenger where
the 5,000-pound Solar Max was

RADIO-ELECTRONICS

NEW LITHIUM BATTERY

Matsushita Electric Co., of Os-
aka, Japan, has started mass
production of the world’s smallest
pin-type lithium battery, 11 mm
long and 2.2 mm wide (0.43 x .087
inch). The new 3-volt battery will
have its first use in ultra-small fish-
ing floats with light-emitting di-
odes (LED’s) for night fishing. The
unit price in Japan is 200 yen (a
little less than one U.S. dollar).

The cathode material is polycar-
bon monofluoride and the anode,
lithium. To mass-produce the bat-
tery, Matsushita has to decrease
dimension tolerances to one-
tenth that of previous models. The
3-volt output is twice that of silver-
oxide or mercury batteries.

Expected uses are in wrist
watches, calculators, micro-
phones, and hearing aids.

MATSUSHITA’s LITHIUM BATTERY, which measures 11 X 2.2 mm, makes a lead pencil look

large.

-
N

berthed. Nelson and van Hoften
used power tools designed for
weighless conditions to change
and repair electronics instru-
ments. This restored the satellite
to operational health for the first
time in three years and added
years to its useful lifetime.

In congratulating the two astro-
nauts, ISCET Chairman, John Krier
CET, of Wichita, KS, cited the ex-
tremely difficult and delicate work
required to repair the electronics
box for the Coronagraph-Polar-
imeter, an instrument that was not
designed to be repaired in space.

Nelson, a Ph.D. in Astronomy,
and van Hoften, a Ph.D. in
Hydraulic Engineering, both
trained for product servicing in
space in special water tanks at the
Lyndon B. Johnson Space Center
in Houston, TX, and the George
Marshall Space Flight Center in
Huntsville, AL,

New solid-state switch
turns on in 1 microsecond

A new high-power switch, de-
veloped for radar transmitters, is
50 to 100 times as fast as compara-
ble devices. Developed by West-
inghouse Electric Corp’s semicon-
ductor division, the T62R is a two-
terminal, four-layer reverse block-
ing thyristor. Its switching transi-
tion is so rapid that the device
conducts a pulse current of up to
2500 amperes within one micro-
second of turn-on.

The rapid transition is attained
by using a high, fast-rising trigger-
ing voltage. That voltage produces
a displacement current over the
entire junction, activating all areas
of the cathode emitter simul-
taneously. The required trigger im-
pulse can be produced by
capacitive discharge through a
step-up transformer. R-E



Whether you're pursuing a proud hobby...or earning
a living, don’t trust the accuracy of your measure-
ments to anything less than Heathkit instruments.

Our kits are a little bigger, more rugged than “dis-
posable” instruments that discourage self-servic-
ing. Performance is superior, too. Just check the
specs on our new 10-4360 Scope and I0A-4200
Time-Voltage Module.

Get to know our full line of instruments. They're
built by experienced hands. Your hands. So they’ll
save money and help you do a better job. Heathkit
Instruments. Don't trust your pride or money to
anything less.

Heathkit instruments.
The professional
instruments.

measurement
Oor your

money

Heathkit

{

Heathkit instruments. Some buy
them for pride...some, to save money.

Professional specs for serious users

(1] 1G-4244 Scope Calibrator. <1 ns
rise time. 0.015% toierance.

[2] 10-4205 Dual-Trace 5 MHz Scope.
10mV/cm sensitivity.

(3] IT-2232 Component Tracer.
Checks circuits without power.

[4] IP-2718 Power Supply. Fixed or
adjustable supply. 5 to 20 VDC.

(5] 1G-1271 Function Generator.
Sine, square, triangle waveforms.
0.1 Hz to 1 MHz.

[6] 1G-1277 Pulse Generator. 100 ns
to 1 sec width pulses.

71 IT-5230 CRT Tester.
cleans, restores CRT's.

Tests,

@ IM-2264 DMM. True RMS read-
ings. Analog metering, too.

[3 IM-2420 Frequency Counter. 5SHz
to 512 MHz. Ovenized oscillator.
Includes period and frequency
modes.

IM-2215 Hand-held DMM. Five
DC ranges. Accuracy: *0.25% of
reading +1count.

[i 1T-2250 Capacitance Meter. 199.9
pF to 199.9 mF. Auto ranging.

14 10-4360 Scope and I0A-4200
Time/Voltage Module. Triple trace,
60 MHz, <7 ns rise time. IOA-4200
controls CRT cursor and multi-
function display.

more

) - .

Address -

City —

State .

— e e e ——

Take another look at the instruments
you should be building.

FREE
COLOR HEATHKIT CATALOG

Mail this coupon to:
Heath Com,
Benton Ha

ny, Dept. 020-224
r, Ml 49022

B Zip ~

7 GX-393
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VIDEO NEWS

DAVID LACHENBRUCH

CONTRIBUTING EDITOR

® RCA’s Audio-Video System. RCA which
discontinued sale of audio products a decade ago,
is coming back to sound, adding high-end audio to
its high-end video in a unique system called
Dimensia, which RCA describes as “intelligent
audio-video.” The heart of Dimensia is a new 26-
inch color monitor-receiver, rack-mounted with
other audio and video components, which can
include a VCR, AM-FM tuner, record turntable,
audio cassette-recorder, and a CD player.

The various components are designed to be
connected one to the other—in series—with
special connection cables. The complete system is
integrated so that everything can be operated by
means of one 52-buttcn handheld infrared
remote-control unit. For example, without leaving
his easy chair, the user can command the audio
cassette recorder to tape bands two and four from
the compact-disc¢ player, while the VCR is
showing a movie. The programming is done with
the aid of on-screen prompts on the TV monitor,
which then confirms the commands to avoid
mistakes.

The on-screen prompts include such key words
as TIME, PLAY, RECORD, S8TOP, FAST, REPEAT, PAUSE,
BAND, PAGE, AUDIO A and AUDIO B, SEEK, SLOW,
MEMORY, CLEAR, SCAN, STATUS, ANTENNA, MUTE,
VOLUME, TRACK, and PREVIOUS CHANNEL.
Components may be purchased all at once or a
few at a time and carry the RCA brand name but
are made to RCA’s specifications by Hitachi,
which also manufactures RCA’s VCR's.

® Sanyo Enters 8mm. A third company
announced its entry into the American market
with a VCR designed around the new 8mm video
format. While the first two—Eastman Kodak and
Polaroid—are photography firms making their
debuts in home video with combination camera-
recorders, or camcorders, the third is an old-line
homes-video firm

The company is Sanyo, and its VCR s a deck
without built-in camera, weighing just 2.4
pour.ds, which makes it the lightest VCR
announced so far. Sanyo is expected to start
selling the new deck here at a suggested list price
of about $1,500 in the fourth quarter of this year.

The companion to the new deck is a unique video
camera that looks like a 35mm still camera and
accepts standard 35mm lenses.

Sanyo, which was the first company to produce
both Beta and VHS-format VCR’s, now is the first
to offer all three VCR formats. The company’s
subsidiary, Tokyo Sanyo, makes VHS recorders
that are sold in the United States under Sanyc’s
Fisher brand name. Sanyo also is expected to be
the first brand to offer camcorders in two
different formats—the Betamovie under the
Sanyo brand, and the VHS VideoMovie under the
Fisher name.

Meanwhile, it was announced in Japan that
Pioneer would enter the 3mm video field with a
model of its own manufacture, which would be
sold on the Japanese market, but for which the
company has no export plans. [t will be the first
VCR to be made by Pioneer, which offers a Sony-
produced Beta Hi-Fi recorder under its own name
on the Japanese market.

Sony, meanwhile, announced it would
manufacture 8mm videotape cassettes in Japan,
but has detailed no plans on 8mm VCR hardware.

® CBS Discontinues Videodiscs. Three
months after RCA announced it was
discontinuing production of CED videodisc
players (Radio-Electronrics, July 1984), CBS
said it was ending production of discs for the
system. CBS had been the only source octher than
RCA for pressing of the capacitive discs and
originally had planned tc continue disc output,
but noted that its volume declined sharply after
RCA’s announcement. RCA said it planned to
continue producing the discs for at least three
years and longer if the demand warrants. RCA
and the movie studios continue to0 announce new
releases in the CED format.

After the closeout of CED players here, the only
videodisc players on sale in the United States will
be in the Laservision format, under the brand
names of Pioneer, Magnavox, and Sylvania. The
VHD format, developed by JVC, is on sale in
Japan by most video manufacturers there, but it
has not been introduced in any other countries. R-E



Now there’s a
new breed of

enough to withstand
accidental drops,
input overloads and destructive
environments.

The new HD100 and HD110
DM Ms are drop-proof, packed with
overload protection and sealed
against contamination. You won’t
find a more rugged meter thanour
HDs.

Beckman Industrial
Corporation hand-
held DMMs tough

o

Drop Proof

Constructed of double-thick
thermoplastics, the HD100 series
DM Ms resist damage even after
repeated falls. All components are
heavy-duty and shock mounted.

Contamination Proof

The HD series meters are
designed to keep working even
around dirt, heavy grime, water
and oil. The special o-ring seals,
ultrasonically-welded display
window and sealed input jacks pro-
tect the internal electronics of the
HD meters. The oops-proof meters
are sealed so tightly, they even
float in water.

Accidental Overload
Protection

All DC voltage inputs are pro-
tected up to 1500 Vde or 1000 Vrms.
Current ranges are protected to
2A/600V with resistance ranges
protected to 600 Vde. Transient pro-
tection extends up to 6KV for 10
microseconds.

More Meter for
Your Money
For starters you can get 2000
hours of continuous use
CIRCLE 7 ON FREE INFORMATION CARD

from a common 9V
transistor battery.
You can runin-circuit
- diode tests and check
continuity. You even

get a one year watrranty.

The 0.25% basic dc volt accu
racy HD meters serve you with 7
functions and 27 ranges. The HD
110 also gives you 10 AMPS ac and
de. With one simple turn of the
single selector switch, you can go
directly to the function and range
you need. There’s less chance of
error.

Also available is the electrical
service kit. It includes the meter of
your chaice, a current clamp,
deluxe test leads and a heavy-duty
case designed to carry both meter
and accessories, conveniently.

Feature for feature you can’t
find a more dependable meter with
prices starting at just $169 (U.S.
only).

To locate your nearest distribu-
tor, write Instrumentation Prod-
ucts Division, Beckman Industrial
Corp. A Subsidiary of Emerson
Electric Company. 630 Puente
Street, Brea, CA 92621 (714
773-8111

Bocksmn=an

Inds st rizl ™

¥861 4380100
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® Spacenet I in place. Spacenet I, GTE's first
communications satellite, is now in orbit at 120°
west longitude. The new satellite covers all 50
states and has dual mode C- and Ku-band
capability. The bird, launched in late May aboard
an Ariane rocket, is the first of three GTE
satellites. Video programmers using the satellite
include Bonnevilie Telecommunications and
American Christian Television System, along
with several voice and data services.

® Satellite viewing rights. Two legislative
proposals now making their way through Capito!
Hill will make it sasier for satellite earth-statian
users to pick up whatever satellite programming
they want. The “Satellite TV Viewing Rights Act
of 1984,” as the bills are called, would force pay
TV and cable networks to deal with private dish
Oowners.

Although Washington insiders concede that the
proposed laws won’t make it through Congress in
this busy election year, they hope that the current
sxamination will lay a foundation for passage of
similar bills next year. The Senate version,
introduced by Sen. Barry Goldwater and others,
affirms the legality of TVRO reception of non-
scrambled signals, allowing users to watch
anything they can pick up. However, it bars the
manufacture and sale of unauthcrized decoders
that make it possible for users tc receive
encrypted signals; that last point was considered

GARY ARLEN
CONTRIBUTING EDITOR

a necessary compromise to satisfy program
producers. The House version of the bill wants tc
establish a formula of rates and terms for
receiving scrambled signals—forcing pay-TV
networks to deal with TVRO users.

The bills are strongly endorsed by SPACE and
other private satellite groups. Supporters are
encouraging TVRO owners to write to their
Congressmen and Senators to support the plans,
now known as HR. 5176 in the House of
Representatives and S. 2437 in the Senate.

® Teletext news bits. The final draft of the
North American Basic Teletext Specification, a
70-page technical document spelling out precise
details for making teletext reception and
transmission equipment, has been published. Thse
U.S. Electronic Industries Association (2001 Eye
St. NW, Washington, DC 20006) and the Canadian
Videotex Consultative Committee have agreed on
the engineering details spelled out in the
document (EIA Interim Standard #14).

¢ Motorola Semiconductor Products has
developed a Raster Memory System (RMS) a two-
IC microprocessor set that can support the
widely used NAPLPS videotex format, it sells for
only about $20. RMS has 640 x 500 resolution
and can handle vertical or horizontal scrolling,
displaying up to 32 colors simultaneously. It uses
VLSI processing, which can convert a graphics
program stored in memory to the video stream,
producing high-resolution displays. The two-IC
RMS set consists cf the MC68486 raster memory
interface and the MC68487 raster memory
controller; it is highly programmable, and is
designed to operate with three of Motorola’s
microprocessors.

® Mullard, the British-base¢ IC-making
subsidiary of Philips, will offer en NTSC version
of its “computer controlled teletext” IC set. The
company says the IC's, which support World
System Teletext, could be built into TV sets by
mid-1988, adding barely $50 to retail prices of TV
receivers. The IC’s are modifications of Philips’
Euro CCT IC's (SAA5240) and cffer higher-
resolution characters and an eight-page storage
capacity, plus a new video-input processor. R-E



Meet Our New LogicScope 136.
... A True Dual Trace 10 MHz
Digital Storage Scope. Only $495.
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True Dual Trace * 10 MHz Real Time Bandwidth ¢ 3 Input Channels * 1/0 Port
Digital Waveform Storage * Boolean Waveform Operations ¢ Audio Functions
8.25(L) x 4.5 (D) x 1.75 (H) Inches * 1.25Pounds ¢ 9 Volt Battery/AC Operation

Consider the LogicScope 136

@ The LogicScope 136 is the next logical step in test instru-
mentation for you. It combines many of the features and capa-
bilities of sophisticated logic analyzers and oscilloscopes . . .
and it fits in your hand. Never before has so much technology
been available in so small an instrument, at such a low price.
B The pocket-sized LogicScope 136 is made possible by a
patented breakthrough in display technology. The conven-
tional cathode ray tube has been replaced by a unique array of
400 LED's that permits simultaneous display of two digital
waveforms.

B The 136 can be used for viewing single shot events, or
repetitive waveforms. It can be operated in real time mode, or
in memory mode which permits acquisition and storage of up to
24 128-bit waveforms. These can be recalled, logically com-
pared (AND, OR, EXCLUSIVE OR) to other stored/input
waveforms, or output to an external device via an RS 232 port.
® Its very low cost, convenience and ease-of-use make the
LogicScope the ideal instrument, for designing, troubleshoot-
ing or repairing digital systems.

Consider its Engineering & Field Service Applications:
® On microprocessor-based systems, check the timing rela-
tionship of various parameters relative to the system clock and
other key events. lts storage capability allows visual and logi-
cal comparison of non-repetitive waveforms to known refer-
ence signals. Output in the start-up of the digital device can be
coinpared to reference signals to determine the operating state
of the device. Questionable waveforms can be stored for analysis.
® Its light weight and small size make the LogicScope conve-
nient to take on every service call. The 136 provides much
more information for trouble shooting a digital system or pe-
ripheral thdn a logic probe or digital muitimeter, without hav-
ing to lug an oscilloscope or logic analyzer along.

Contact us for the name of your local distributor

POCCET TECHNOLOCY, INC.

7320 Parkway Drive, Hanover, MD 21076
301-796-3300
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Learning electronics
IS 1O picnic.
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At any level it takes
work and a few
sacrifices. But with
CIE,it’s worth it.



Whoever said, “The best
things in life are free] was writing a
song, not living a life. Life is not
just a bowl of cherries, and we all
know it.

You fight for what you get. You
get what you fight for. If you want a
thorough, practical, working knowl-
edge of electronics, come to CIE.

You can learn electronics by
spending some hard-working time
at home. Or, would you rather go
bowling? Your success is up to you.

At CIE, you earn your diploma.
It is not handed to you simply for
puttingin hours. Butthe hours youdo
put in will be on your schedule, not
ours. You don't have to go to a class-
room. The classroom comes to you.
Why electronics training?

Today the world depends on
technology. And the “brain” of
technology is electronics. Every
year, companies the world over are
finding new ways to apply the
wonders of electronics to control
and program manufacturing,
processing...even to create new
leisure-time products and services.
And the more electronics applica-
tions there are, the greater the need
will be for trained technicians to
keep sophisticated equipment finely
tuned and operating efficiently.
That means career opportunities in
the eighties and beyond.

Which CIE training fits you?

Beginner? Intermediate?
Advanced? CIE home study courses
are designed for ambitious people
at all entry levels. People who may
have:

1. No previous electronics knowl-
edge, but do have an interest in it;
2. Some basic knowledge or experi-
ence in electronics;

3. In-depth working experience or
prior training in electronics.

You can start where you fit and
fit where you start, then go on from
there to your Diploma, an Associate
Degree if you want it, and career.

Many people can be taught
electronics.

There is no mystery to learning
electronics. At CIE you simply start
with what you know and build on it
to develop the knowledge and tech-
niques that make you a specialist.
Thousands of CIE graduates have
learned to master the simple prin-
ciples of electronics and operate or
maintain even the most sophisti-
cated electronics equipment.

CIE specializes in electronics.
Why CIE? CIE is one of the
largest independent home study
schools that specializes in electron-
ics. Nothing else. CIE has the elec-

tronics course that’s right for you.
Learning electronics is a lot
more than memorizing a laundry list
of facts about circuits and transis-
tors. Electronics is interesting! It is
based on recent developments in the
industry. It’s built on ideas. So, look
for a program that starts with ideas
and builds on them. Look to CIE.

Programmed learning.

That'’s exactly what happens
with CIE’s Auto-Programmed®
Lessons. Each lesson uses famous
“programmed learning” methods to
teach you important principles. You
explore them, master them complete-
ly, before you start to apply them.
You thoroughly understand each
step before you go on to the next.
You learn at your own pace.

And, beyond theory, some
courses come fully equipped with
electronics gear (the things you see
in technical magazines) to adqalli
let you perform hundreds of check-
ing, testing, and analyzing projects.
Experienced specialists work
closely with you.

Even though you study at home,
you are not alone! Each time you
return a completed lesson, ycu can
be sure it will be reviewed, graded,
and returned with appropriate
instructional help. When you need
additional individual help, i)..'ou get
it fast and in writing from the
faculty technical specialist
best qualified to answer
your question in terms
you can understand.

T
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Cleveland Institute of Electronics, Inc.

CIE offers you an Associate
Degree.

One of the best credentials you
can have in electronics — or any
other career field—is a college
degree. That’s why CIE gives you
the opportunity to earn an Associate
in Applied Science in Electronics
Engineering Technology. Any CIE
career course can offer you credit
toward the degree...more than half
of the number needed in some cases.

You can also prepare for the

overnment-administered FCC

Federal Communications Commis-
sion) Radiotelephone License,
General Class. It can be a real mark
in your favor...government-certified
proof of your specific knowledge
and skills.

Today is the day. Send now.
Fili in and return the postage-
free card attached. If some ambitious
person has removed it, cut out and
mail the coupon. You'll get a FREE
school catalog plus complete infor-
mation on independent home study.
For your convenience, we'll try to
have a CIE representative contact
you to answer any questions you
may have.
Mail the card or
the coupon or write
CIE (mentioning the
name and date of
this magazine) at:
1776 East 17th
Street, Cleveland,
Ohio 44114.
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1776 East 17th Street, Cleveland, Ohio 44114
Accredited Member Nationa. Home Study Council

YES...I want to learn from the specialists in electrcnics — CIE. Send me my FREE

CIE school catalog...including details about the Associate Degree program...
plus my FREE package of home study information

MAIL TODAY!

Print Name

Address Apt.
City. State Zip
Age— Area Code/Phone No.

Check box for G.\. Bill bulletin on Educational Benefits: (J Veteran [J Active Duty

¥861 H380100
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LETTERS

CABLE-TV DESCRAMBLING

A few comments about the Ca-
ble-TV Descrambling article pub-
lished in your February 1984 issue.
First, in order to obtain the correc-
tion signal shown in Fig. 8-e, the
680-ochm resistor, R10, should be
connected to pin 12 instead of pin
5 of IC2. The foil pattern must be
modified.

Secondly, one of the multi-
vibrators of IC2 delays the correc-
tion signal. Changing R18 to a 100-
kilohm trimmer potentiometer al-
lows one to adjust the proper de-
lay.

Finally, for those who have diffi-

culty finding the inductors T1, T2,
and L2, the following seems to
work fine: Replace T1, T2, and L2
with 0.1-uH fixed inductors: Re-
place C1, C3, and C18 with 100, pF
trimmer capacitors.

SENCER YERALAN

Columbia, MO

IRKSOME PRACTICES

I find two things done by most of
the electronics, computer, and
mechanic/science magazines
most irksome. The first is demon-
strated on page 86 of the May 1984
issue of Radio-Electronics, and re-
lates to the use of the letters

WRITE TO:

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

TRS-80. By that, | assume you
mean any of the several models of
TRS-80 available. Yet the program
doesn’t work on my Color Com-
puter, a TRS-80, and it most as-
suredly won’t work on any of the
TRS-80s that fit into the business
category like the Tandy 2000, the
Model 168, or the 12, which, un-
less | am blind, don’t even have a
cassette port. If you doubt me just
look at the Radio Shack computer-
products catalog Number RSC-11:
It's the “1984 TRS-80 Catalog”. In
short, then, please specify which
TRS-80 you mean!

The other infuriating item,

K rccison

72l Steciale)

ol OSCILLOSCOPES
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N
N

MODEL 1590P

REG
$1995.00

——

100 MHz 8-TRACE
4 CHANNEL
DUAL TIME

it _31579"‘

MODEL 1570P

REG
$1395.00

80 MHz QUAD INPUT
DUAL TIME

ot 81095”

MODEL 1560P

$1150.00

TRIPLE TRACE

1w $8090Q%*

MODEL 1540P

REG
$950.00

DUAL TRACE

ww $799%

MODEL 14798P

$795.00

DUAL TRACE

n $635%

OITNLHHRIN

ELECTRONICS

770 Amsterdam Ave., New York, NY 10025
8 Write for FREE 136 page Catalogl

' " ! REG
? $695.00
o 1 .

MODEL EE- 482

20 MHz
DUAL TRACE (eico

1 $450%

Por Orders
$25-100.
$100 - $500
$500 - $750

Parcel Post .

SHIPPING CHARGES

$750-and up

MASTER CARD * VISA

"“;;
LN ® REG
| E $545.00
% 1
(e 4
o | MODEL 1476A

10 MHz
DUAL TRACE

w $435%

MODEL 318-430

REG
$299.95

6.5 MMz
SINQLE TRACE (risTa)

e $ST18QIS

Send Purchase Order, Check,

s':sl.’soo Money Order or C.0.D.
Ay or Call Toll Free

$15.00
$20.00

CIRCLE 90 ON FREE INFORMATION CARD

800-223-0826

in N.Y. State (212) 8655580




Build your own IBM PC compatible
and save hundreds of dollars.
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Heath proudly announces
the NEW HS-151 Desktop and
HS-161 Portable computers.

One of the world's largest software
libraries has IBM's name on it.

Now you can runthat software on
Heath's new BM PC compatible
computers, avsaileble in easy-to-
build kits.

Can you build or2 of these comput-
e°s? 85% of our frst-time customers
ask the same question. And the
answer is 100% ges. You can.

in fact, you saoukd build one. You'll
save alot of money while learning
about computers in general and the
Heath 2C's in particular.

Build confidence...and your new
computer...one step at atime. Two
main circuit boards come to you
pre-assembled end factory-tested.
So that you can build the three other
boards, we include a test soldering
board olus helpf.l soldering instruc-
tions to mak2 sure you get it right.
Our instruction Mmanuals are easy to
understand, thosough and packed
with cogent illuszrations. And once
it’s budt, the computer guides you

through a full range of included disk-
based diagnostics.
Expert advice is only a phan2 call
away, should you need it. You'll
reach a trained consultant whose
specialty is talking sense, rotjargon.
We'll do whatever’s necessary to
make our pledge come true: “We
Won't Let You Fail” Our entire
business depends on that
simple promise.

Experience a little won-
der and a lot of pride. Save
money, too, by building the high-
est quality personal compute~. The
Heath PC's have 128K RAM stan-
dard (expandable to 640K, a pro-
fessional keyboard, dual 360« disk
drives and optional Winchester
These machines are truly complete.
Both are color capable and
MS*-DOS is included.
Check out the Heath PC computers
today. IBM compatibility means
they’'ll run the most popular soft-
ware. And, with the money saved by
building a kit, think of all tre periph-
erals and software you can tuy!

A~

HS-151 Desktop
PC with stan-
dard floppy
disk drive

or optional
hard disk.

CIRCLE 38 ON FREE INFORMATION CARD

CIRCLE READER SERVICE
CARD. Get more information on the
most rewarding personal comput-
ers. The HS-151 Desktop PC and
HS-161 Portable PC.

‘MS is a registered trademark of
Microsoft Corporation.

For computing on the go...
the HS-161 Portable.

The HS-161 has the same features as
the HS-151. Amber Monitor includec.
Convenient keyboard folds up, two
L_(_iisk drives fold down.

CP-230
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which one individual can never
change, is the baloney handed out
by manufacturers. Do you truly
believe that when you buy a car
with certain things “standard”—
like the radio or air conditioner—
you do not pay extra for those
“standard” features as the man-
ufacturer would have you believe?
The “extra” is just incorporated
into the sticker price. That same
kind of hype is used in many ways
- by many companies. Not the least
of which is Apple’s claim that the

-v'ﬂ—"ﬁ-

- |

Maclintosh is a 32-bit machine
when even Motorola, the IC’s
manufacturer, says it is a 16-bit de-
vice. If, as you indicate in your in-
sert, you use 32-bit only as long as
we remember that you are “reter-
ring to the microprocessor’s inter-
nal architecture”, and not make
such a designation each time you
refer to the Macintosh as being a
“32-bit” machine then, by the
same designation you must always
refer to the TRS-80 Color Comput-
er as a 16-bit machine, because it

[T WASNPT OUR IDEA
10 ADD TWO NEW SIZES
U0 OUR LINE OF
ACE BREADBOARDS,

[T WAS YOURS.

Good idea! You told us you wanted to build
larger projects. And, that you needed big-
ger breadboards to build them. Well, our
two new A P PRODUCTS All Circuit

Evaluators are just what you had
in mind.

The ACE 245 has 25% more capacity

than our previous largest bread-
board. It has a circuit building
matrix of 4520 solderless, plug-
in tie-points. And, if bigger
is better our new ACE 254
has a circuit building
matrix of 5424

solderless tie-points.

For the

AP PRODUCTS
dealer near you
call TOLL FREE
800-321-9668.
(In Ohio, call
collect
(216)354-2101.)

AP PRODUCTS INCORPORATED

9450 Pineneede Dr. ¢ Box 540
Mentor, Ohio 44060
(216]) 354-2101

TWX: 810-425-2250 =

In Europe, contact A P PRODUCTS * GrbH

Baeumiesweq 21 « D-7031 Weil 1 « West Germany

CIRCLE 87 ON FREE INFORMATION CARD
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uses a 6809 microprocessor, as
does the business/industry-ori-
ented GIMIX system, and several
other systems. The 6809 is 8/16, just
as the 68000 is 16/32. You get what
you pay for! Please don’t continue
Apple’s hype; you do a disservice
to those who make truthful claims,
such as Radio Shack, who has at
least one machine that uses the
68000.

HENRY C. GERNHARDT, Jr.
Huntington, wv

INVERTING OP AMPS

| have been reading Radio-Elec-
tronics for the past three years and
like it very much. Since | am study-
ing electronics in preparation for
my career, | have been reading
your back-to-school series of arti-
cles with great interest. The article
in the May 1984 issue, which cov-
ered inverting op-amps (which
was covered at school two weeks
ago), was confusing in a way and
I"d like to take some time to clarify

the point.

The article became confusing
with so many negative values
being used. | thought that it
should be emphasized that the
gains stated in the example 5-b is
not a negative gain (loss of signal),
but a positive gain (V1 > V)
with a 180° phase shift
(+Vin=—Vour) | have found it
much easier to note the fact that
the signal is inverted, rather than
writing a negative sign in front of
the gain value.

Also, inFig. 1, C2is connected in
a reverse polarity. It should be

continued on page 28
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Communications Electronics,
the world's largest distributor of radio
scanners, is pleased to announce
that Bearcat brand scanner radios
have been acquired by Uniden Corp-
oration of America. Because of this
acquisition, Communications Elec-
tronics will now carry the complete
line of Uniden Bearcat scanners, CB
radios and Uniden Bandit™ radar
detectors. To celebrate this acqui-
sition, we have special pricing on the
Uniden line of electronic products.

Bearcat$? 300-E

List price $549.95/CE price $339.00
7-Band, 50 Channel ® Service Search ® No-
crystal scanner © AM Aircraft and Public
Service bands. ® Priority Channel ® AC/DC
Bands: 32-50, 118-136 AM, 144-174,421-512 MHz.
The Bearcat 300 is the most advanced automatic
scanning radio that has ever been offered to the
public. The Bearcat 300 uses a bright green fluo-
rescent digital display, so it's ideal for mobile
applications. The Bearcat 300 now has these added
features: Service Search, Display Intensity Control,
Hold Search and Resume Search keys, Separate
Band keysto permit lock-in/lock-out of any band tor
more efficient service search.

Bearcat® 20/20-E

List price $449.95/CE price $269.00
7-Band, 40 Channel ® Crystaliess ® Searches
AM Aircraft and Public Service bands ® AC/DC
Priority Channel ® Direct Channel Access ® Delay
Frequency range 32-50. 118-136 AM, 144-174,420-512 MHz
Find an easy chair. Turn on your Bearcat 20/20
and you're in an airplane cockpit. Listening to all
the air-to-ground conversations. Maybe you'll pick
up an exciting search and rescue mission on the
Coast Guard channel. in a flash, you're back on the
ground listening as news crews reporn a fast
breaking story. Or hearing police and fire calls in
your own neighborhood, in plenty of time so you
can take precautions. You can even hear hamradio
transmission, business phone calls and govern-
ment intelligence agencies. Without leaving your
easy chair. Because you've got a Bearcat 20/20
right beside it.

The Bearcat 20/20 monitors 40 trequencies from
7 bands, including aircraft. A two-position switch,
located on the front panel, allows monitoring of 20
channels at a time.

Bearcat® 210XL-E

List price $349.95/CE price $209.00
6-Band, 18 Channel ® Crystalless ® AC/DC
Frequency range 32-50, 144-174, 421-512 MHz.
The Bearcat 210XL scanning radios the second gener-
ation scanner that replaces the popular Bearcat 210
and 211. It has almost twice the scanning capacity of
the Bearcat 210 with 18 channels plus dual scanning
speeds and a bright green tluorescent display. Auto-
matic search tinds new trequencies. Features scan
delay, single antenna, patented track tuning and more.

Bearcat® 260-E

List price $399.95/CE price $249.00
B8-Band, 16 Channel ® Priority ¢ AC/DC
Frequency range 30-50, 138-174, 406-512 MHz
Keep up with police and fire calls, ham radio operators
and other transmission while you're on the road with a
Bearcat 260 scanner. Designed with police and fire
department cooperation, its unique, practical shape
and special two-position mounting bracket makes hump
mounted or under dash installation possible in any
vehicle. The Bearcat 260 is so ruggedly built for mobile
use that it meets military standard 810c. curve y for
vibration rating. incorporated in its rugged, all metal
caseisaspecially positioned speaker delivering 3 watts
of crisp, clear audio.

NEW!

NEW! Bearcat® 201-E

List price $279.95/CE price $179.00
9-Band, 16 Channel ® Crystaliess ® AC only
Priority ® Scan Delay ® One Key Weather
Frequency range 30-50, 118-136 AM, 146-174,420-512 MHz
The Bearcat 201 performs any scanning function you
could possibly want. With push button ease, you can
program up to 16 channels for automatic monitoring.
Push another button and search for new frequencies.
There are no crystals to limit what you want to hear.

NEW! Bearcat® 180-E

List price $249.95/CE price $149.00

8-Band, 168 Channel ® Priority ® AC only
Frequency range: 30-50, 138-174, 406-512 MHz.
Police andfirecalls. Ham radio transmissions. Business
and government undercover operations. Youcan hearit
all on a Bearcat 180 scanner radio. Imagine the thrill of
hearing a major news event unfold even betore the
news organizations can report it. And the security ot
knowing what's happening in your neighborhood by
hearing police and tire calls in time to take precautions.
There's nothing like scanning to keep you in-the-know,
and no better way to get scannerradio performance ata
value price than with the Bearcat 180.

Bearcat® 100-E

The tirst no-crystal programmable handhelid scanner.
List price $449.95/CE price $234.00/SPECIAL!
8-Band, 18 Channel ¢ Liquid Crystal Display
Search o Limit ® Hold ® Lockout ® AC/DC
Frequency range: 30-50, 138-174, 406-512 MHz

The world's tirst no-crystal handheld scanne- has
compressed into a3 x 7' x 1%’ case more scanning
power than is found in many base or mobile scanners.
The Bearcat 100 has a full 16 channels with frequency
coverage that includes all public service bards (Low,
High, UHF and "T" bands), the 2-Meter and 70 cm.
Amateur bands, plus Military and Federal Government
trequencies. It has chrome-plated keys for functions
that are user controlled, such as lockout, manual and
automatic scan. Even search is provided, both manual
and automatic. Wow...what a scanner!

The Bearcat 100 produces audio power outdut of 300
milliwatts, i1s track-tuned and has selectivity of better
than 50 dB down and sensitivity ot 0.6 microvolts on
VHF and 1.0 microvolts on UHF. Power conssmption is
kept extremely low by using a liquid crystal display and
exclusive low power integrated circuits.

Included in our low CE price is a sturdy carrying case,
earphone, battery charger/AC adapter, six AA ni-cad
batteries and flexible antenna. The Bearcat 100 is in
stock tor quick shipment, so order your scanner today.

Bearcat® DX1000-E

List price $649.95/CE price $489.00
Frequency range 10 kHz to 30 MHz.
The Bearcat DX 1000 shortwave radio makes tuning in
London as easy as dialing a phone. It features PLL
synthesized accuracy, two time zone 24-hour digital
quartz clock and a built-in timer to wake you to your
tavorite shortwave station. It can be programmed to
activate pernipheral equipment like a tape recorder to
record up to five ditferent broadcasts, any frequency,
any mode, while you are asleep or at work. It will receive
AM, LSB, USB, CW and FM broadcasts.

There's never been an easier way to hear what the
world has to say. With the Bearcat DX1000 shortwave
receiver, you now nave direct access to the world.

Uniden® PC22-E

List price $159.95/CE price $99.00

The Uniden PC22 is a 40 channel AMremote mobile CB
radro. It's the answer fortoday's smaller cars which don’t
always provide adequate space tor mountinj. Since all
the controls are on the microphone, you can stash the
"guts” in the trunk. The microphone has up/down
channel selector, digital display, TX/RX indicator and
external speaker jack. Dimensions: 5% W x 7% ' D x
1% H. 13.8 VDC, positive or negative ground.

QUANTITY DISCOUNTS AVAILABLE
Order twoscanners at the same time and deduct
1%, for three scanners deduct 2%, four scanners
deduct 3%, five scanners deduct 4% and six or
more scanners purchased at the same time
earns you a 5% discount off our super low
single unit price.

Extranenus Signals

Extraneous Sygmals

Bith Bandu™ radar detectors fearure E DI T ™ the
Electronie Data Interference Terminator that edts-out

false alarm signals

CIRCLE 26 ON FREE INFORMATION CARD

Uniden® PC33-E

List price $59.95/CE price $44.00

The Uniden PC33 boasts a super-compact case and
tront-panel mike connector to fit comtortably in today's
smaller cars. Controls: Power & Volume, Squelch;
Switches: ANML. Other features of the PC33 include
Graduated LED “S"/RF Meter, Digital channelindicator.
Dimensions: 6° W x 6" D x 1%"” H. £13.8 VDC.

Uniden® PC55-E

List price $89.95/CE price $59.00

The tull teatured Uniden PC55 tront-panel mike con-

nector makes installation easier when space is atactor.
It has ANL, PA-CB, Channel 9 and RF Gain switches.
LED “S"/RF meter, TX lite, PA & external speaker jacks.
Dimensions: 6" W x 6" D x 1%"” H. £13.8 VDC.

Bandit™ Radar Detectors

Now that everyone else has taken their best shot at
radar detection, the Uniden Bandit™ has done them
one better. .with E.D.L.T.;” the Electronic Data
Interference Terminator that actually edits-out
false alarm signals.

The Bandit 55, features a convenient brightness/
dimmer controlfor comfortable day or nightdriving,
plus a handy highway/city control for maximum
tiexibility wherever you drive. The Bandit 95 Remote,
is a two-piece modular unit that lets you mount the
long-range radar antenna behind the grill, out of
view. The ultra-compact control unit can then be
inconspicuously tucked under the dash or clipped
to the visor Order Bandit55-E for$119.00 each or
the Bandit 95-E Remote for $139.00 each.

OTHEFR RADIOS AND ACCESSORIES

FB-E-E Frequency Directory for Eastern U.S.A... $12.00
FB-W-E Frequency Directory for Western US.A..  $12.00
BC-WA-E Bearcat Weather Alert™ $35 00
AB80-E Magnet mount mobile antenna $35.00
A70-E Base station antenna $35 00

Add $3.00 shipping for all accessones ordered at the same time.
Add $3 00 shipping per scanner antenna.
BUY WITH CONFIDENCE

To get the fastest delivery from CE of any
product in this ad, send or phone your order
directly to our Scanner Distribution Center”
Michigan residents please add 4% sales tax or
supply your tax I.D. number. Written purchase
orders are accepted from approved govern-
ment agencies and most weil rated firms at a
10% surcHarge for net 10 billing. All sales are
subject ta availability, acceptance and verifica-
tion. All sales on accessories are final. Prices,
terms and specifications are subject to change
without notice. All prices are in U.S. dollars. Out
of stock items will be placed on backorder
automatically unless CE is instructed differ-
ently. A $5.00 additional handiing fee will be
charged for all orders with a merchandise totat
under $50.00. Shipments are F.O.B. Ann Arbor,
Michigan No COD's. Most productsthatwe sell
have a manufacturer's warranty. Free copies of
warranties on these products are available
prior to purchase by writing to CE. International
orders are invited with a $20.00 surcharge for
special handling in addition to shipping charges.
Non-certified checks require bank clearance.

Mail orders to: Communications Eiectron-
ics; Box 1002, Ann Arbor, Michigan 48106
U.S.A. Add $7.00 per scanner, radar detectoror
CBor $12.00 per shortwave receiver for U.P.S.
ground shipping and handlingin the continental
U.S.A. For Canada, Puerto Rico, Hawaii, Alaska,
or APO/FPO delivery, shipping charges are
three times continental U.S. rates. 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
800-521-4414. In Canada, order toll-free by
calling 800-221-3475. WUI Telex CE anytime,
dial 671-0155. If you are outside the U.S. or in
Michigar dial 313-973-8888. Order today.
Scanner Custrnibution Center™ and CE logos are trade-
marks of Communications Electronics” Ad# 070184-E
t Bearcat 1s a registered trademark of Uniden Corporation.
Copyright© 1984 Communications Electronics

OrderToll Free...call

1-800-521-4414

Ml COMMUNICATIONS
ELECTRONICS™

Consumer Products Division

818 Pnoents 0 Box 1002 O Ann Arbor. Michigan 48106 U S A
Catl TOLL-FREE 800-521-4414 or outside U.S.A. 313-973-8888

¥861 H380L00
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&, PHILIPS WESTON @ NoLusniimriiens | [Supiie LEADER

4% DIGIT
MULTIMETERS

34900

| -~
W > /S precision P SUPPLIES

g5  MODEL

5299 1601

* Isolated 0-50VDC, continuously
variable; 0-2A in four ranges

¢ Fully automatic shutdown,
adjustable current limit

* Pertect for solid state servicing

* Sine, square and triangle output

* Variable and fixed TTL outputs

¢ 0.1 Hz to 1MHz in six ranges

¢ Push button range and function
selection

* Typical sine wave distortion
under 0.5% from 1 Hz to 100kHz

FUNCTION GENERATORS F’i"‘“ CAPACITANCE METERS
M3%ZD§L $31995 ﬂ $19995 $159°95

* 0.3% Accuracy FI l lKE
¢ Manual or
Autorange SERIEC
* 10A + mA Range b[—'RIE‘\ S
* Beeper MULTIMETERS
* “Touch-Hold” T - ]
Function * Analog Display * Rotary Knob e Volts AC &
DC ¢ Resistance to * 32 M2e 10 Amps * Diode
Test 3200 Counts * Fast Autoranging ¢ Function

Annunciators in Display ® Power-Up Self Test
® 2000 + Hour Battery Life w/ Power Down “Sleep

$12 00 Mode” * New Test Leads  VDE & UL Approval

L7
$8 500

73

WE CARRY A FULL
LINE OF FLUKE
MULTI-METERS.

IN STOCK NOW

* 0.5% Accuracy

* 0.7% Accuracy
FLUKE e Manual or s Autorange Only

s Autorange e 10 A
mp Onl
9 ;re(':(t:‘ency measuements to ® 10A + 300 mA p y
00 z
* dB measurements gange
* Basi 0.4%; 101 V ® peeper
T o0 Tk s L P 70 MHz Dual Time Base
* Relati t
.T:‘: Rv;smeasuremens SCOPE M105?0EL
* High-speed Beeper {
PRECISION .z
oK Precision [N

TRANSISTOR
TESTER

s199ss |12 ”:a‘a"“ﬁ w \

PRICE DOES NOT

5208 INCLUDE PROBES
s3 29 95 A ® Now with HILO Drive U 'ur’_\‘\;/dlvlsuon sensitivity to 70
® Works in-circuit when * 500 u Vidivision cascade

¢ Functions as three separate others won't sensitivity

supplies ® Identities all three tran- * Four-input operation provides
* Exclusive tracking circuit 3;0' :zads" hree trigger view on 4 separate inputs
* Fixed output 5VDC, 5A ¢ Alternate time base operation
* Two 0 to 25VDC outputs at 0.5A ® Random lead connection . Ewlttcr:n'ryg power s;pply 'd(;zjlverst
* Fully automatic, current-limited ® Audibly and visually in- Ioev?eset ;vce'?gnh";y and regulation a

v\ Jad ipratastion dicates GOOD transistor

SWEEP FUNCTION MODEL 830 MODEL 820

* Four '"5"“""@"“"" aep l;’lac"ﬂﬂe ® Automatically mea- ® Resolves to 0.1pF
-— SWe: enerator, nction
genera:cﬁ'.gpur:se gene‘r‘ator, tone- sures capacitance ® 4 digit easy-to-read
burst generator from 0.1pF to 200mF LED display

* Covers 0.02Hz-2MHz 8 0.1pF resolution

* 1000:1 tuni ® Fuse protected
* Low AIsr:n?gnr;rl‘g:-accurac ® 0.2% basic agalinst charged
outputs v d accuracy capacltors

® 3'; digit LCD display ® Overrange indication
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@ATA PRECISION TRIPLETT
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V-422 3599 .

DC to 40 MHgz,
1mV/div, dual-trace,
DC offset function

| V-222 s499 = V$10,g49 .
HIPERFORMANCE ~ @iffigeiee Lnbeom ™
PORTAB LE magnify function $939 .
OSCI LLOSCOPES V-212 3439 ” 23106;?-12 Dual Trace

ALL FEATURE 6" RECTANGULAR CRT DC to 20 MHz, widelay sweep
Full 2 year parts & labor warranty. 1mV/div, dual-trace

PRICE DOES NOT INCLUDE
PROBES. PROBES $50. A PAIR
WHEN PURCHASED WITH SCOPE.
$15 SHIPPING WITHIN

BECKMAN’S CIRCUITMATE *
ALL UNDER $100 gi—

AVAILABLE NOW. . ..
369 95

S 95
6 4 Circuitmate DM-40 The DM73 is the smallest digital
-ﬁ‘ . Séée-gllg\}tdmultimeter; multimeter on the markat. Its
x reultmate = 8% Vdc accuracy, robe-style design makes It ideal
b b diode test, auto- ¢4 taking measurements in hard-

polarity, auto-zero,
accuracy, dlode test, auto-decimal to-reach test areas.
hFE test, conductance

10 amps AC and DC
ranges, auto-polarity 889 95 s a5 «Small Size
.

Circultmate DM 45 63 Complete

auto-zero, auto-
decimai .
36«:-9Ig\lltdmult meter; Autora nging
.5% Vdc accuracy, ! P ”
diode test,continuit Touch Hold

579%

o ——— bgeggr, 10 amps A ¢ Audible
rcuitmate -25— an ranges, auto- i i
3% digit, pocket-size zero, auto-polarity, S 95 contln'uny
muitimeter; 0.5% Vac auto-decimal checkmg

| accuracy, diode test,
i) capacitance, continuity
beeper, conductance,
10 amps AC and DC
ranges, auto-polarity,
auto-zero, auto-
decimal

The DM 77 gives you
the convenience of
autoranging plus 10
amps acl/dc
measurement
capabllity. You simply
select the function
ou want, and the

DM 77 automaticaily
sets the required
range

| TOLL FREE HOT LINE THE TEST EQUIPMENT SPECIALISTS|

800-223-0474 ADVANC -
26 WEST 46th STF;E:ETvsterE?\CI)\g gonK N.Y. 10036 ELECTRM’C
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LETTERS
continued from page 24

connected with the positive lead
to ground.

CURT SWANSON

Maple Grove, MN

You're right about C2. However,
DO N !T you shouldn’t assume that a nega-
tive gain necessarily indicates a

signal loss. An amplitier that has
FOHGET an output smaller than its input
has a gain (be it negative or
positive) between 0 and 1. A nega-
tive gain indicates a 180° phase

shitt.—Editor

THE
RIGHT
STUFF

The growth of NTE quality replacement parts has
been nothing short of astronomical. And the proof
is in our new 1984 Replacement Master Guide,
destined to be the standard directory for technicians tor Radio-Electronics to feature ar-
across the country. In excess of 3,000 quality NTE : AN
types are cross-referenced to more than 220,000 thl_e_S on attempts by mdin .F'
industry part numbers. palities to ban home-satellite
antennas, radar-detectors, and

mobile scanners.

RADAR AND THE SPEED LIMIT

Regarding letters that concern
radar and the 55-mile-per-hour
speed limit—I| have enjoyed read-
ing the stimulating comments
from others about those contem-
porary issues that are directly re-
lated to products in the consumer-
electronics market.

However, might | suggest that
1984 would be an appropriate year

[ YOU'LL FIND ALL THE RIGHT STUFF FOR W
REPLACEMENT, MAINTENANCE AND REPAIR:

« Transistors - Memory IC's | USE Many readers may also be inter-
« Thyristors - Thermal Cut-Offs ested in the subject of privacy and
* Integrated Circuits + Bridge Rectifiers YOUR security in their telephone com-
[ ° Rieoctg;ers e :g:"T“"C“O;’S munications, home banking, and
+ High Voltage . Mmr?x:z%'vsen READER cable-TV viewing. Please continue
Multipliers and Rectifiers offering your readers enlightening
Dividers « Selenium Rectiflers SERVICE articles and challenging con-
e o g e Rrotector CARD struction projects.
- Zeners Voltage Protection THOMAS R. CICCATERI
* Microprocessors Strip Santa Rosa, CA
L and Sup&rt Chips |
It_)qo;tfor our Relplscemen(; ser?icon?‘uct:tlprs inrthe GOOD FORMAT
T reen polybags and cartons that list ratin .
Iim?ts.%eviceptyge, 3iagrams and c:)mpetitive : ! wan.t to snncerely thank youd .for
replacement right on the package. NTE quality not selling out your excellent for-
parts are available from your local NTE distributor mat. I am a totally self-taught elec-

and come backed by our exclusive two-year

oy ot REE TR t tronic designer and | work on
warranty. Ask for your eplacemen _Af. i .
Master Guide and take off with NTE! state-of-the-art electronics and

software for industrial instrumen-
tation. | taught myself using texts,
hands-on-experiments, and maga-
zines like yours. Thank you for
keeping electronics articles that |
can sink my teeth into, along with
- keeping up on computers and

NEw -TONE ELECTRONICS, INC. software.

44 FARRAND STREET - BLOOMFIELD, NEW JERSEY 07003 MICHAEL CHRISTOPHER
R L S Gayon, O -




. _— POWER
ooy eRSen 1803 oFF On LpF

1 =1 e _—
’ L— : :’ -’ :' ':' 5 Mz 10 100 MH2

1MQ

200 V MAX

MODEL 1803
8169
SHOWN ACTUA._ SIZE ‘ B -
N I "
by

|
[
"

SIMPLE TO POWER
BATTERY OR AC LINE
OPERATION
{ADAPTER INCLUDED])

EASY-TO-READ,
8-DIGIT DISPLAY
PROVIDES 1 Hz RESOLUTION

For more details on the amazing 1803 and the full line

c LOW. PASS BNC INPUT CONNECTOR

EE_L'{E'ERT?glﬁEAc%UR:TSE SIMPLIFIES HOOK-UPS of new BaK-PRECISION fre uency7c0unters. see your local
LOW-FREQUENCY ELIMINATES NEED FOR distributor or call 1-312-889-908

MEASUREMENTS ADAPTERS

W DYNASCAN

MPRECISION CORPORATION

6460 W. Cortland Street - Chicago, IL 60635 - 312/889-9087
internatianal Sales, 6460 W. Cortland St., Chicago, IL 60635

Canadlan Sales, Atias Electronics, Ontario
South and Central Amercan Sales, Empire Exporters, Plainview, NY 11803
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Diskette
Users...

Whenyou’ve
heard from
all the
animals in
the diskette
200, but you
need fast
delivery and
high quality
diskettes...

Call Communications Electronics
Diskette order desk s fe—

I — Ca ]
In Canada 800-CA1-DISK il ks
— —— i
Choose your brand  Suer Ui ord o
. diskettes == diskettes == diskettes == diskettes &=
Choose your p"ce $0.94 each $0.99 each $1.44 each $1.44 each
CE quasl CE quant. CE quant CE quaat
u: Disk 100 prics Wabash 100 prics BASF 100 prics k] | 100 prics
Product Description n # por dlsk (8) Pt # por disk ($) Pt # por disk (8) Pt # por disk (8)
8” SSSD IBM Compatible 128B/S, 26 Sector —_— — Fill-p 1.59 — —— 88880-¢ 194
8" SSSD Shugart Compatible, 32 Hard Sector —_— —_— AP 179
8“ SSDD IBM Compatible (128 B/S, 26 Sectors) _ ——— Fl31-p 1.89 —— —— 88800-P 2.39
8" DSDD Soft Sector (Unformated) ——— —— Fl4A-P 2.09 ——— —— 80so0p-r 2.89
8" DSDD Soft Sector (256 B/S, 26 Sectors) _ ——— Fl44-p 2.08
8" DSDD Soft Sector (512 B/S, 15 Sectors) ——— —— F145-p 2.09
8" DSDD Soft Sector (1024 B/S, 8 Sectors) — Fl47-p 209 ——— —— 8080D-1024-P 2.89
5%" SSSD Soft Sector w/Hub Ring 8431-p 1.14 M11A-P 1.19
5% SSSD Same as above but bulk product 8437-p 0.94 MITAR-P 099
5%" SSSD 10 Hard Sector w/Hub Ring —_— M41A-P 118
5%" SSDD Soft Sector w/Hub Ring 8481-p 129 MI3A-P 1.34 54974-p 144 58800-AN-P 1.64
5%" SSDD Same as above, but bulk product s487-r 1.08 M13A0-P 1.14 — 58800-0L-P 144
5%" SSDD Soft Sector Flippy (use both sides) —_— MI18A-P 1.99
5%" SSDD 10 Hard Sector w/Hub Ring _— M43A-P 1.34
5%" DSDD Soft Sector w/Hub Ring 8491-p 154 MI4A-P 1.5¢ 54980-¢ 1.79 50800-AH-P 219
5%" DSDD Same as above, but bulk product 84917-p 1.34 M14AS-P 1.39
5% DSDD 10 Hard Sector w/Hub Ring — N4dA-p 1.59
5%" DSDD 16 Hard Sector w/Hub Ring —— M54A-P 1.59
5%" DSDD Soft Sector w/Hub Ring (96 TPI) 6601-p 244 NI8A-P 249 54902-¢ 2.99 5080D-96 AH-P 3.09
3% SSDD Soft Sector micro-floppy 54112-p 2.74 3ssmo-r 3.74

8 RADIO-ELECTRONICS

For more information
about this brand call:

Litetime warranty
For mors lofe on Soper Disk coll

800-USA-DISK

In Michigen 313-073-1111

6 yoer warranty
For mory isfo on Webash call

800-323-9868

Is INissls 312-503-6383

Lifetime warranty
For mory lufe oa DASF el

800-343-4600

In Massachosetts 017-271-4000

CIRCLE 35 ON FREE INFORMATION CARD

Lifetime warranty
For mory lafo oo 3N call

800-328-9438

In Misasseta 012-730-9524



CE...your best source for diskettes

Foryou the diskette buyer, it's ajungle out there. There are
so many different brands to choose from, you need togo on
a safari to find a good brand at a reasonable cost.
Fortunately, CE has already hunted for the best diskettes
and offers you an excellent choice at a CE price. 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 300
or more disks at the same time and deduct 1%; 500 or more
saves you 2%; 1,000 or more saves 3%; 2,000 or more saves
4%; 5,000 or more saves 5%; 10,000 or more saves 6%;
50,000 or more saves 7%, 100,000 or more saves 8%,
500,000 or more saves 9% and 1,000,000 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 needit. 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. Dealer
inquiries invited.

MINTFLE™IBLE l)")l\‘

AL NITES

Buy yourdiskettes from CE with confidence

To get the fastest delivery of your diskettes, phone your order directly to
ourorder desk and charge itto yourcredit card. 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
ditferently. A$5.00 additional handling fee will be charged for all 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%z-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. or in Michigap
dial313-973-8888. WUl telex anytime 67 1-0155. Order today.

Copyright © 1984 Communications Electronics inc. Ad #080284

. gl
B COMMUNICATIONS
ELECTRONICS™

Computer Products Division

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

e S ]
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Verbatim Memore Ultra TDK
diskettes =% diskettes =% diskettes &= diskettes &= diskettes == diskettes ==
$1.59 each $1.59 each $1.59 each $1.59 each $1.59 each $1.94 each
CE quaat CE quoat CE quoat CE quaat CE qomat CE qunat
Vorbatin 100 price Memern: 100 prics Uitrs 100 prica T0K 100 prics Foll 100 prics Oysas 100 price
Part # por disk () Part ¥ por disk |3) Part # por disk (3) Part # por disk 1$) Part # por disk ($) Part # por disk ($)
_ _— 3062-P 194 s1720-p 194 FI-8-P 234 £018-120N-P 194 $00501-p 249
_— — 3015-p 194
_ — - 3090-P 2.39 s §00605-P 269
R — — 30z-p 289 62701-P 289 F20-8-P 289 Fozo-P 2.89 $00803-P 3.14
_ —_ 3104-p 2.89 02708-P 289 F20-31024-P 2.89 FB20-1024-P 289 $00839-P 314
28820-P 159 3401-p 159 51401-P 159 C] X9 159 Mo 0-P 159 s01187-p 194
52402-P 1.99
28821-P 2.54 un-r 219 52401-p 219 uz0-3-¢ 219 mez2p0-r 219 s02060-¢ 2.64
20823-P 339 3501-P 299 52001-p 299 u20%-3-P 299  MBZD-STPH-P 2.99 $02067-P 399
_—— _ s100-p 374 NFIO-P 299 ——
Litetime warranty 8 year warranty Litetime warrenty Lifetime warranty Litetime warranty Lifetime warranty
For mery late o0 Vorbatia call For wory lots os Memorsz ool For mere inte on Uiy oall ° For wory infy o0 TOK o For mory Infe oa Fojl coM For mory infy os Oysen cal
800-538-8589 800-448-1422 408-728-7771 800-645-6571 800-223-6535 800-552-2211
In Calitorais 408-245-4400 Moodey Fridey Som-4pm ET Nostov-Fridey § om-4 pa FT s Now York §10-825-8160 it: Now York 212-720-3225 in Caitoruls 460-070-0008

CIRCLE 35 ON FREE INFORMATION CARD
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NEW IDEAS

Add-on scope multiplexer

HAVING A DUAL-TRACE SCOPE IS A LUX~
ury that many of us, unfortunately,
must do without. However, with
the simple circuit we’ll describe,
you can add dual-trace capability
to your single-trace scope at a cost
of less than $5. Unfortunately, the
device has one major “drawback,”
it only monitors logic levels (TTL
and CMOS); but at that price, who
cares!

How it works

Figure 1 shows the multiplexing
circuit that lets you view two traces
simultaneously. The operation of
the unit revolves around three
IC’s: a 4093 quad NAND Schmitt-
trigger, 4066 quad analog-switch,

ICi-b

1|4 4043

and a 7555 timer (that is used to
gate 1C2-b and 1C2-c on or off.)

The device can be powered from
a supply ranging of from 4.5 to 15
volts, and draws less than 2 mA.
With a supply of 5 volts, the unit
may be used to monitor TTL or
CMOS logic-levels. At higher sup-
ply voltages (15 volts), it may ke
used to check only CMOS logic
signals.

To make the operation of the
unit a little easier to understand,
we'll first look at the two input cir-
cuits separately and then see how
the switching action of the circuit
is handled.

When a highis fed to PrOBE 11N, it
is inverted by IC1-a and once again

R4
220K

- ICi-e
= I|4 4043

PRORE ICl-a

1IN I[4 40943
PROBE (|4 4043
2 IM

Vour

ra }(To ScOPE)

by IC1-b, so that the input to 1C2-a
is high. That high causes the
“switch contacts” in 1C2-a to close.
With the “contacts” closed, a high-
level output is presented to the
input of 1C2-b.

Meanwhile, let's suppose that a
high is fed to proBE 2 IN. That signal
is then inverted by IC1-d and rou-
ted to I1C2-d, causing its “contacts”
to open and the unit to output a
logic-level high. The output of 1C2-
d is then fed to IC2-c.

Unless a gating pulse is pre-
sented to both IC2-c and 1C2-d,

continued on page 112

NEW IDEAS

This column is devoted to new ideas, cir-
cuits, device applications, construction tech-
niques, helpful hints, etc

All published entries, upon publication, will
earn $25. In addition, for U.S. residents only,
Panavise will donate their model 333—The
Rapid Assembly Circuit Board Holder, having
a retail price of $39.95. it features an eight-
position rotating adjustment, indexing at 45-
degree increments, and six positive lock posi-
tions in the vertical plane, giving you a full ten-
inch height adjustment for comfortable work-
ing.

| agree to the above terms, and grant
Radio-Electronics Magazine the nght to
publish my idea and to subsequently re-
publish my idea in collections or compilations
of reprints of similar articles. | declare that the
attached idea is my own original matenal and
that its publication does not violate any other
copyright. | also declare that this material has
not been previously published.

Fﬂéofgea_ B

Signature I
Print Name " Date
Street [
Cty  sae  zp

Mail your idea along with this coupon

to: New Ideas Radio-Electronics,
200 Park Ave. South,
New York, NY 10003




Now electronics technicians can get into VCR Servicing quickly and easily

Learn professional VCR servicing
at home or_in your shop
with exclusive videotaped
demonstrations

Today, there are more than 10 million
VCRs in use, with people standing in
line 1o have them serviced. You can
bring this profitable business into your
shop with NRI professional training in
VCR servicing. This top-level training
supports the industry’s claim that
the best technicians today are those
who service VCRs.

Integrated Three-Way
Self-Teaching Program

In one integrated program, NRI
gives you a study guide, 9 instructional
units, 2 hours of video training tapes
accompanied by a 32-page workbook
that pulls it all together. At home or in
your shop, you'll cover all the basic
concepts of video recording, mechani-
cal and electronic systems analyses,
and the latest troubleshooting tech-
niques. Your workbook and instruction-
al units also contain an abundance of
diagrams, data, and supplementary
material that makes them valuable addi-
tions to your servicing library.

The ‘“How-To’’ Videotape

Your NRI Action Videocassette uses
every modern communications tech-
nique to make learning fast and easy.
You'll enjoy expert lectures and see
animation and video graphics that make
every point crystal-clear. You'll follow
the camera eye into the heart of the
VCR as step-by-step servicing tech-
niques are shown. Both electronic and
mechanical troubleshooting are covered

. . including everything from com-
plete replacement and adjustment of the
recording heads to diagnosing micro-
processor control faults.

Plus Training On All The
New Video Systems

Although your course concentrates
on VCRs covering Beta, VHS, and %"
U-Matic commercial VCRs, NRI also
brings you up to speed in other key
areas. You'll get training in capacitance
and optical video disc players, projec-
tion TV, and video cameras. All are in-
cluded to make you the complete video
technician. There's even an optional
final examination for NRI's VCR Pro-
fessional Certificate.

The Best Professional
Training

This exclusive self-study course has
been developed by the professionals at
NRI. NRI has trained more television
technicians than any other electronics
school! In fact, NRI has consistently
led the way in developing troubleshoot-
ing techniques for servicing virtually
every piece of home entertainment
equipment as it appears in the market-
place.

Satisfaction Guaranteed
. . .15-Day No-Risk
Examination

Send today for the new NRI Self-
Study Course in VCR Servicing for

YE ' Get me started in profitable
o VCR servicing. Rush me my

NRI self-study course in VCR Servicing for

satisfied.
PLEASE SPECIFY TAPE FORMAT DESIRED [ VHS
Name (please print)—

Street
City/State/Zip.

Chargeto [J VISA [0 MasterCard _

CardNumber—

Signawre______ -
trequired for credit card sales)

Professionals. I understand I may return it for
a full refur.d within 15 days if not completely

Company .- e S

Interbank Number

Covers Beta and VHS
systems with actual

instructionon
videotape.

Professionals. Examine it for 15 full
days. look over the lessons, sample the
videotape. If you're not fully satisfied
that this is the kind of training you and
your people need to get into the profit-
able VCR servicing business, return it
for a prompt and full refund, including
postage. Act now, and start adding new
business to your business.

Special Introductory Offer

This complete VCR training course
with two hour videotape is being
cffered for a limited time only, on
orders received from this ad, at our low
introductory price of $179.95. Save
$20 by acting now!

NRI Training For Professionals
McGraw-Hill Continuing Education Center
3939 Wicoﬁn Avenue V W:Eh_in&)ll.&(' L.Ol()

NRI Training For Professionals
McGraw-Hill Continuing
| y‘ ’ Education Center
c

o 3939 Wisconsin Avenue
ll . Washington, DC 20016
L Hul

O BETA

Enclosed s my [ chech [ money order for $179.95 (D.C. residents add 6% tax) Make check payable to NRI

_ Expiration Date _ _

2600-104

¥861 4380100

w
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EQUIPMENT REPORTS

IF. YOU ARE IN THE MARKET FOR AN

Hameg Model HM605 outstanding oscilloscope for pro-

. fessional or scientific applications,
OSCI”OSCOpe we recently had the opportunity to

examine a unit that we feel merits
your consideration. It is the model
HM®605 from Hameg (88-90 Harbor
Rd., Port Washington, NY 11050).
Its features and performance
make it ideal for a wide range of
demanding applications.

A 60-MHz oscilloscope
with a built-in
component tester

3 - Qi ‘,.:

The HM605
The oscilloscope is a dual-trace
type with a bandwidth of DC to 60
MHz. It features a rectangular CRT
continued on page 40

CIRCLE 101 ON FREE INFORMATION CARD

the 32 digit price.

=

Another A.W. Sperry Instruments first! O _
combines the precision of 4! digit readings with: _
wanted features you've been looking for. We've even
built-in frequency counter (up to 200KHz)! With 9 function X
33 ranges, the AWS DM-7010's expanded capability can’t be

And that's not all! Included among the special functions built™®
into the DM-7010’s small. self-contained housing are: conductancé
diode test and an instant audible continuity check. The DM-7010 g
has a basic DC Volt accuracy of 0.05% and loads of built-in =
safety features.

You'd expect to pay $300 or more for an instrument boasting this
kind of performance. yet the AWS DM-7010 can be yours for a low
$170! Now there’s no need to pay more for the accuracy and qual-
ity you need in a DMM.

For more information. call your distributor or A.W. Sperry Instru-
ments, Inc., P.O. Box 9300, Smithtown, N.Y. 11787. 800-645-5398
Toll-Free (N.Y.. Hawaii. Alaska call collect 516-231-7050).

A.W. SPERRY INSTRUMENTS INC
The Measurable Advantage.

CIRCLE 72 ON FREE INFORMATION CARD



Where's Your EI.ECTRONICS Career Headed?

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
2500 South La Cienega Blvd.
P. O. Box 35499
Los Angeles, CA 90035

Independent Home Study Can Prepare You

Study materials, carefully written by the Gran-
tham staff for independent study at home, are
supplied by the Ccllege, 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.

We are located at 2500 S. LaCienega Bivd.,
Los Angeles, California, but for faster response
please use our mailing address: P. O. Box 35499,
Los Angeles, CA 90035.

Grantham College of Engineering 1084

P. O. Box 35499, Los Angeles, CA 90035

Please mail me your free catalog which explains your
B.S. Degree independent-study program.

Address

—
|
|
|
|
|
|
} Name 00000
|
|
|
|
L

v861 4380100
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In Computer Electronics...

NTS iNTRONC" HOME

TRAINING
THE EDGE

The competition for
High-Technology
careers is strong,
and the rewards
are great. Give
yourself the edge
you need hy training
with NTS.

NTS INTRONIC home training provides
you with a special kind of “Hands-On”
experience that prepares you better,
develops your skills faster. You advance
as quickly as you wish, working with
actual circuits, diagrams, schematics,
and state-of-the-art hardware. There are
a dozen different NTS programs in
electronics to help you develop and
reach your potential. They range from
basics to advanced areas in several
fields. And the ALL-NEW NTS course
catalog spells it all out. It's free, and
does not obligate you in any way. Send
for it today.

A GROWTH INDUSTRY

High-Technology is a growth industry. The
evidence is clear, and most observers predict a
steady expansion due to a relatively strong flow
of investment capital into computers, electronics
and precision instruments. Sales of computers
alone will reach an estimated ten million units
this year. This means challenges and new

GIVES YOU

employment opportunities, especially in
servicing and maintenance. Computer servicing
skills can best be learned by working directly on
field-type equipment. NTS electronic hardware is
selected and ageveloped especially for the
training program with which it is associated. You
learn by doing, by assembling, by performing
tests and experiments, covering principles of
computer electronics, microprocessor trouble-
shooting, and circuitry.

MICROCOMPUTERS

NTS offers three programs in computer
electronics. You will receive training covering
solid-state devices, digital logic circuitry, and the
fundamentals of the computer itself. Instruction
includes micro-control technology and detailed
operation of microcomputers. These courses will
prepare you for entry-level in many facets of the
computer industry such as field service and
customer engineering as well as programming.
In addition to written texts your course includes
the NTS/HEATH disc-drive computer which you
assemble as part of the training process. The
assembly and use of the computer will serve to
reinforce practical application of principles.

— e e m m— e — — — — —— — i —i— o



MICROPROCESSOR TECHNOLOGY

The field of industrial and microprocessor
technology encompasses the application of
electronic microprocessor control principles.
Your course takes you from fundamentals of
digital electronics and associated circuitry
through the application of the microprocessor as
a control device. You will learn how to move and
manipulate instructions and information. The
microprocessor trainer included in your course is
a microcomputer system designed as a practical
tool for learning the use of software and
hardware techniques utilized in the linking of
microprocessors to various systems.

DIGITAL ELECTRONICS

The NTS Compu-Trainer is a fascinating solid-
state device which you will build in order to
perform over ninety logic circuit experiments.
These experiments serve to emphasize an area of
electronics which is essential to the under-
standing of state-of-the-art control equipment;
they are also extremely important to those
wanting to pursue a career in computer
servicing. Separate courses involving the
Compu-Trainer are also available in
Microcomputer Servicing and Digital/Analog
Electronics.

ROBOTICS & VIDEO TECHNOLOGY

Other NTS courses cover a wide range of
specialization. In Robotics, the NTS/Heath Hero |
is included to train you in robotic appllcatlons in

NO OBLIGATION

NATIONAL
TECHNICAL
SCHOOLS

TECHNICAL TRADE TRAINING SINCE 1905
Resident and Home-Study Schools

4000 So. Figueroa St., Los Angeles, CA 80037

manufacturing processes. In Video technology, a
new course features the advanced NTS/Heath Z
Chassis “Smart Set” color TV with computer
space command remote control and space
phone. This is an excellent program for those
interested in a career in video servicing with
microcomputer basics.

EARN CEU CREDITS

America's industrial giants are turning more and
more frequently to home study as an effective way
to upgrade employee skills. You benefit from the
experience NTS has gained in its 79 years as a
leader in technical training. The skills and
experience gained in the building of kits and test
equipment provide you with training that cannot
be duplicated. And,
depending on the
program you select,
you can earn up to
30 CEU credits for
successful
completion.
Complete details
included in the
catalog.

Use the mall-in card or fill outl and mall the coupon. indicate the field of your choice.

{One. only please.) FREE full color catalog will be sent to you by return mail.

(reecccccccccmccccassaccacscacccsaaeaaaano

NATIONAL TECHNICAL SCHOOLS D= 206104
4000 South Figueroa Street, Las Angeles, CA 30037

Please send FREE color catalog on course checked below

0O Robotics

0O Digital Electronics O Video Technology

O Auto Mechanics 0O Home Appliances
0O Air Conditioning / Solar Heating

Name Age
Address Apt
City State

Zip Phone {

[J Check if interested ONLY in classroom training in Los Angeles
O Check if interested in G.I. Bill Information.

SR

0O Computer Electronics

[ Y LT YT Y T T Y T

¥861 4380100
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continued from page 34

with a 14-kilovolt acceleration po-
tential for sharp, bright displays.
The graticule is 8 x 10 divisions,
with each division measuring 9.7
millimeters. For those who need
to take photographs of the dis-
played patterns, the graticule can
be illuminated. Two levels of il-
lumination are provided (in addi-
tion, of course, to no illumina-

tion), with the level chosen
depending on the film and camera
used.

The unit boasts a variety of oper-
ating modes. Those are channel 1,
channel 2, channels 1 and 2 alter-
nated or chopped (the chopping
frequency is approximately 1
MHz), sum or difference (chan-
nel-2 = channel-1), and X-Y mode.

Turning to the vertical (Y) ampli-
fier, as previously mentioned, it
boasts a DC to 60-MHz bandwidth

Here’s one phone book
worth buying

...and reading.

Understanding Telephone Electronics.
State-of-the-art technology is revolu-
tionizing telephone communications.
Enhancing capabilities. Lowering costs.
Expanding functions.
Learn why digital systems are replac-
. ing analog. Why cordless phones
. are practical. How cellular mobile
. phones work.
Fully illustrated, Understanding
Telephone Electronics is written in
~ concise, nontechnical language,
~ideal for self-paced learning.
To order Telephone Electronics,
or any other book in the
Understanding Series™ use

the coupon below.

j
TEXAs J”
INSTRUMENTS

Creating useful products
and services for you.

Now only 1
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(—-3dB). The risetime is 5.8
nanoseconds (ns), with a max-
imum overshoot of 1%. The
amount of vertical deflection is set
in 12 calibrated steps from 5 mV/
cmto 20 V/cm. The steps are set up
in the customary 1-2-5 sequence
and accuracy is claimed to be
*3%. An uncalibrated 2.5:1 varia-
ble control allows signals up to 50
volts to be displayed. In addition, a
calibrated 5:1 magnifier is
provided. The sensitivity of the
magnifier is TmV/cm, allowing ex-
tremely low-level signals to be dis-
played. The bandwidth of the
scope when the 5:1 magnifier is
used is DC to 20 MHz (-3dB). Fi-
nally, two LED’s are used to indi-
cate vertical overscanning, and a
built-in delay-line feature allows
viewing of the trigger leading
edge.

HAMEG
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The timebase is set in 23 cali-
brated steps from 50 ns/cm to 1
second/cm. Once again, the steps
are laid out in the familiar 1-2-5
sequence. Accuracy is =3%. An
uncalibrated 2.5:1 variable control
allows the timebase to be ex-
panded to 2.5 seconds/cm. A 10 X
magnifier allows timebases of as
little as 5 ns/cm to be used. Ac-
curacy with the 10 x magnifier is
*5%.

The triggering system can ac-
commodate trigger signals up to at
least 80 MHz with thresholds of 5
mm internal and 50 mV external. A
variety of triggering modes are
available. Among those are peak,
where the sweep is triggered auto-
matically from the peak voltage of
the test signal; external; line,
where the trigger signal is derived
from the AC line, and single-
sweep. A variable hold-off control
to adjust the time between sweeps
is also provided. Triggering can be
selected on any point on the
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We've designed brand new
low and medium bandwidth
oscilloscopes and built in
many features you may never
have seen n similar units.
Surorising? Not any more. It's
exactly the kind of innovative
technology and superb quality
you expect from Leader.

o BT T ]h.l 1 A F

Or 500 | vity
Now Leader gives you these

and so muzh more. Check it out:

————— 1 LBO-524L:
- $995/$1050
CALIBRATED DUAL
TIME BASE
500 vV SENSITIVITY
7 kV PDA 6” CRT
INTERNAL GRATICULE
. DELAYED SWEEP
TRIGGERED FUNCTION
VARIABLE SWEEP
HOLDOFF
ALTERNATE CHANNEL
TRIGGERING
AJTO FOCUS
CHANNEL 1 OUTPUT

LBD-523 35 M#z, $895
7 kV PDA 6” CRT
INTERNAL GRATICULE
500 wV SENSITIVITY
VARlABILE SWEEP
HOLDOFF
ALTERNATE CHANNEL
TRIGGERING
AUTO FOCUS
CHANNEL 1 OUTPUT

“"T!

[-1 FIVLAD 1‘1
L

LB $695
500 V SENSITIVITY
6" CRT
INTERNAL GRATICULE

. ALTERNATE CHANNEL
TRIGGERING

. VARIABLE SWEEP
HOLDOFF
AUTO FOCUS
CHANNEL 1 OUTPUT

i1z, $470/$595
-1 mV SENSITIVITY
. 0.5 uS SWEEP SPEED
. X-Y MODE CAPABILITY

Our two-year warranty
(even on the CRT) is backed
by factory service depots on
both coasts. Evaluation units
are available tc qualified
customers.

(800) 645-5104

In New York State

(516) 231-6900

Contact us for: information
on 15 to 100 MHz and digital
storage oscillescopes; an
evaluation unit; your nearest
“Select” Leader distributor's
nams2; and a full-line catalog.

g For rofessionals

whno a0

know = -

i< Instrume
difference.

380 Oser Avenue
Hauppauge, New York 11788
Regicnal Offices:
Chicago, Dallas, Atlanta,
Los Angeles, Boston
In Canada call Omnitronix Ltd.
(514) 337-9500
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positive or negative edge of the
test signal.

The HM605 also features a rather
handy sweep-delay facility. That fa-
cility allows the sweep to be start-
ed at selected delayed times after
the trigger signal has been ap-
plied. That delay can be set from 1
ps to a maximum of 1second. The
usefulness of the feature is that it
allows horizontal (X) expansion of
at least 1000 times.

A rather interesting feature is
the unit’s built-in electronic com-

ponent tester. That tester displays
a test pattern that will instantly tell
the user if the component is in
working condition. Among the
components that can be tested are
resistors, capacitors, inductors,
diodes, and transistors. In addi-
tion, a limited number of tests can
be made on ICs. When working
with resistors, capacitors, and in-
ductors, the approximate value of
the component can also be found
from the pattern. With experi-
ence, precise values can be found.

RADIO-ELECTRONICS

VIEW 8 TRACES ON YOUR SINGLE
OR DUAL TRACE SCOPE WITH THIS
LOW COST DEVICE!

Now you no longer have to spend
thousands on an expensive multi-
trace oscilloscope - our single trace
Hitachi scope combined with this

module will allow you to view up to 8
simultaneously occuring analog or
digital (or both) signals in their real
time and amplitude relationship. The
MPX 101 may be used on any oscil-
loscope, whether single, dual or mul-
tiple traces. Its low cost makes it a
particular favorite for designers, test-
ers, hobbyists and repairmen who
want to compare and analyze dis-
played signals in a timing dia?ram
format. The controls on the front
panel of the metal case allow you to

SPECIFICATIONS

vary amplitude and spacing of the
displayed signals.

MODEL MPX101
FULLY ASSEMBLED & TESTED!

992

wARRA;TY
- Made In The United States -

Inputs: 8 signals plus ground via 9
input leads terminated with alliga-
tor clips

Bandwidth: + 1dB to 5 MHz

Impedance: 10.9 K

Input Voltage: + 5V peak (diode
clamped to + 5 Volt supplies)

Output: Staircase waveform summed
with input signals, 0-800 mV
full scale

Step Amplitude: Variable 0 to 150
mV/ step

Signal Voltage: Variable 0 to

150 mV/step @ 5V Input
Multiplex Rate: Switch selectable, 40
KHz or 4 KHz
impedance: 50 Ohms
Power: 105-135VAC @ 1V a
Dimensions: 6.25" x 3.25" x
4.75" (WxHxD)
Operating Temperature: 0-40°C
Weight: 1 1b. 10.5 oz.
Warranty: one year full replacement
warranty from date of purchase
Lighted on/off power switch
Wood grain finished metal case

DISTRIBUTOR AND REPRESENTATIVE INQUIRIES INVITED

A .

[ [
A [
E.W.ENGINEERING, INC.

VISA, MASTERCARD, AMEX TELEPHONE ORDERS ACCEPTED!
6 Herman Drive, E. Granby, CT 06026 O 203/651-0285

Precise values can also be found
by comparison with a component
of known value. All components
can be tested either in or out of
circuit. The unit uses a test voltage
of 8.5-volts rms.

For probe compensation (two
1x 10X probes are included with
the unit) and general system
checks, the unitincludes a built-in
squarewave generator. That gener-
ator has a switchable 1-kHz/1-MHg,
selectable .2- and 2-volt (peak-to-
peak) output.

As you would expect, HM605 is a
ruggedly built scope. It is housed
in a beige steel cabinet and is de-
signed and tested to meet interna-
tional safety standards (IEC 348).

It is intended to be used as a
bench-top unit; as such, no provi-
sion for battery power has been
made. It can run off any one of
four selectable voltage sources.
Those are 110, 125, 220, or 240 volts,
all at 50-60 Hz. A carry handle,
which doubles as a tilt stand, is
provided.

Of course, an excellent scope
deserves an excellent manual and
the one provided with the HM605
is just that. It is well written and
well illustrated. About the only
omissions are the theory of opera-
tion and a detailed parts list, but
there is a block diagram of the unit
and all parts, including their in-
dustry-standard designations, are
clearly identified on the schematic
diagrams.

The HM605 is a well-thought-
out, easy-to-use unit with an im-
pressive array of features and spec-
ifications. It carries a suggested list
price of $965. R-E
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“I'd like to turn it off, father, but he's
telling me to stay tuned, and he's bigger
than you!”




MPF-l PLUS
Learn Computing!

Take a Course from Micro-Professor!

You've seen it all. Fancy software,
powerful hardware. and ironclad
guarantees.

A Total Learning Tool

But you haven’t seen a computer
that offered you a comprehensive
introduction to both hardware and
software. One that gives you hands-
on training in troubleshooting,
burning chips, and developing
applications while giving you a solid
grounding in programming.

Versatility and
Convenience

Multitech proudly presents the unique
Micro-Professor MPF-IP—the most
versatile Z-80*-based educational
computer for its price on the market
today.

U.S. DISTRIBUTOR LIST

For only $199.95, you get a state-of-
the-art CPU, display, and full ASCII
keyboard—in a casing that easily fits
on your bookshelf. And to make sure
you use your Micro-Professor to

its fullest, each unit comes with
impressive documentation, leading
you step by step through the world
of microprocessors.

Bfe microcomputer system

ruction manuals
of options and accessories
Bonal use, plus a wide range of

¥pitications

A Wealth of Options

But that’s only the beginning. Now
you can buy miniature options that
fit snugly to your unit: a printer, an
EPROM programming board, and a
speech synthesizer, to name a few.
Add to that standard assembly
language programming, plus op-
tional BASIC and FORTH chips,
and you've got a total learning tool

Learning Can Be Fun

And with the Micro-Professor,
learning can be an adventure. Design
an electronic clock. Or a burglar
alarm. Or anything else that suits your
fancy.

So don't just program. Discover what
a computer really can do for you!

*7-80 is a trademark of Zilog Inc.

LEARNING LABS, INC. L.A.B. CORPORATION MULTITECH ELECTRONICS INC

P.0O. Box 122 4416 River Road 5 iy 195 West 10 Re v

Calhoun, GA 30701 Afton. MN 55001 £ b 94087 U.S.A

(404} 628-1521 (612) 4361169 A - X. 176004 MAC FAX: (408) 749-8032
5 " » Tel: ( '

TECHNICAL LABORATORY SYSTEMS, INC. ETRONIX Vg, & )

P.O. Box 218609 14803 40 St. N.E. e CTHERIUS, SERIES ROy 361542

Redmond. WA 98052
(206) 881-0857

Houston. TX 77218

(713) 463-7652 CIRCLE 69 ON FREE INFORMATION CARD
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Microsoft Premium
Softcard lle

Adds CP/M, 64K of
additional memory, and
an 80-column display to

your Apple lle

CIRCLE 102 ON FREE INFORMATION CARD

Watch our

competition

CRING

The 15th edition: CEl's 1984 fall catalog

CALL TOLL FREE

FOR YOUR FREE CATALOG!
1-800-762-3412

1-800-543-3568

NATIONAL WATS

IN DAYTON: (513) 252-5662

OHIO WATS

TELEX NO.
288-229

CE' Consolidated Electronics Inc.
705 WATERVLIET AVE, DAYTON OHIO. 45420
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THE APPLE LINE OF COMPUTERS IS
among the oldest and most popu-
lar on the market. One of its
strongest selling points is the wide
variety of software available for it.
In fact, it is believed that there are
more programs available for the
Apple Il/lle than for any other ma-
chine.

One group of programs it can
not run, however, are those writ-
ten to be run under the CP/M op-
erating system. Use of that
operating system requires that
your computer use a Z80/8080 mi-
croprocessor; the Apple Il/lle uses
the 6502. The disadvantage of not
being able to run CP/M programs
is rather large, as among those are
some of the best written and most
useful pieces of business software.

But Apple owners are not out of
luck. For years now there have
been a variety of add-ons—cards
that plug into one of the expansion
slots inside the computer—de-
signed to give the computer the
capability of running CP/M. What
those cards do is add a second mi-
croprocessor—a Z80—to the ma-
chine. When the card is activated,
itis as if the Apple /l/lle were trans-
formed into a Z80-based comput-
er.

One of the first, and most popu-
lar of those cards, called the
SoftCard, was developed by a
Washington state firm called Mi-
crosoft (10700 Northup Way, Belle-
vue, WA 98004). Now, Microsoft
has released the successor to that
product. It is called the Premium
SoftCard lle, and is intended for
use with Apple’s /le computer.

But that card does more than
just add CP/M capability to that
Apple machine—it also adds 64K
of additional RAM, and upgrades
the computer’s 40-column display
to an 80-column one. Both of
those capabilities are important.
Extra memory is always useful, es-
pecially if you are working with
large databases or spreadsheets.
Note, however, that the additional
64K can only be accessed by the
computer when it is in its “6502
mode.”

As for the larger display, 80 col-
umns are absolutely essential if
you intend to do any serious word
processing, and come in handy for
just about any other application
you can name.
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Installation
Before we go any farther, we

want to make it perfectly clear that [

this card will only work with the
Ile, notwith the earlier lfor /1 +, or
many of the “clones” that are
based on the earlier design. One
reason for that is thatitinstalisin a
special “AUXILARY CONNECTOR"’
that's been added in the newer Ap-
ple machine.

If you own an Apple computer,
and have ever instalied a printer or |
modem interface, a disk control-
ler, or any of the many other types
of add-on cards availabie, you will
have no probiems installing the
Premium Softcard lle. The only re-
quirements to do the job is a mini
mai amount of manual dexterity
and some care. Since the IC’s on
the circuit board are, of course
sensitive to high voltages, any per-
sonal static electricity should be
discharged before the unit is han-
dled. The board aiso shouid be
handied only by the edges of the
board to prevent body oils from
contaminating the etched traces
or the edge connector. Finally,
needless to say, the computer
must be off before any work is
done

To instail the board, the top
cover of the computer must be re-
moved to gain access to the ac-
cessory slots. That's done by
simply pulling up gently on two
tabs at the rear of the top cover
until that cover comes off. Set the
cover aside, locate the auxiliary
connector-slot, and align the |
board’s bottom edge-connector |
with it making sure that the com-
ponent side faces the right side of
the chassis (when looking into the
computer from the rear). Press the
board into the connector using a
steady, but firm, pressure until the
board seats. Re-install the top
cover and the job is done.

Software and manuals

The package also includes the
CP/M operating system, Microsoft
Basic, and a wide variety of CP/M
utility programs. Those utility pro-
grams, needed for disk format-
ting, file transfers, and other tasks,
include just about all of those that
you would expect, including PIP,
STAT, COPY, and DDT.

Those of you who are familiar
with computer documentation
know that more often than not it is

g

.

Tektronix
KEITHLEY

G HUTACH!

,

just plain awful. Fortunately, the
manuals supplied here are excel-
lent. Included are a system in-
stallation and operation manual, a
copy of The Osborne CP/M User’s
Guide, and a Microsoft BASIC ref-
erence manual. The instailation
and operation manual is a well-
done affair that telis you every-
hing you need to know to install
and use the Premium Softcard lle.
it also gives a brief rundown of the

continued on page 110

Designed for maximum convenience and ease of use.

= Polaroid

Special features found anly on certain models include:

e fuliline of accesscries

® tilt bale

- S
o)

(@B ara precision

HRAMELD

® autoranging

® “‘touch hoid"’

® easy access battery hatch
® anti skid pads

ASSOCIATED
RESEARCH, INC.

POWER OESIGNS

Y Ew R

WESTON

Bockrman

LS Ve 2y

Prices range from $59.95t0 $89.95

All models except for the DM73, are made with a rotary
dial which makes selection simple with a bright clear display

Indiostrial”

SOLTEC ™

CORPORATION

The Professional Test EQuipment Source

The Instrument Mart

295 Community Drive. Great Neck. New York 11021
(516) 487-7430 outsie v.v. (800) 645-6535

Sales, Service, Rental/Leasing Programs ' .
... and Pre-Owned Tes! Equipment also Avallable : @

CIRCLE 28 ON FREE INFORMATION CARD

¥861 4390100

&
(4]



G.T.E.
ELECTRONIC

SUPPLY

CAN'T FIND THAT PART?? CALL
US—OUR STOCK EXCEEDS ALL

SAME DAY SERVICE

WE GUARANTEE WHEN WE HAVE IT IN

STOCK. IT WILL GO OUT THE SAME DAY

YOU CALL (BEFORE 3 O'CLOCK NY TIME)
IF IT DOESN'T WE TAKE 10% OFF

NEW

PRODUCTS

GE SAMPO

HITACHI SAMSUNG

MAGNAVOX SANYO

MGA SHARP

PANASONIC SONY

PHILCO SYLVANIA

QUASAR ZENITH

RCA CHANNEL MASTER

EXACT ORIGINAL PARTS

IN STOCK

LOWEST PRICES ON
RECEIVING TUBES

COMPLETE MODULE
HEADQUARTERS

LARGE SAMS STOCK
PHOTOFACT e VCR e CB

CABLE CONVERTERS
NO DESCRAMBLERS

SAMPO & SAMSUNG TV'S —
RADIOS — FANS —
REFRIGERATORS — MICROWAVES

RADIO-ELECTRONICS

VCR PARTS
FLYBACKS TRANSISTORS
YOKES IC'S
CATV PHONES
MATV WATER DISTILLERS

CALL TO BE PUT ON MAILING LIST
FOR IN-HOUSE SPECIALS

ONE STOP SHOP

G.T.E. ELECTRONIC SUPPLY
2700 MIDDLE COUNTRY ROAD
CENTEREACH, N.Y. 11720
516-585-8111

NEW 14,000 SQ. FT.
WAREHOUSE/SHOWROOM
(DUE JAN 8s)

G.T.E. ELECTRONIC SUPPLY
2700 MIDDLE COUNTRY ROAD
CENTEREACH, N.Y. 11720

(OUT OF STATE) (N.Y. ONLY)
800-874-1765 800-874-1764
LOCAL (516) 585-8111
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TECHNICIANS TOOL KIT, the
model J/TK-86, is a full-service kit in
a compact zipper case. Its selec-
tion of tools includes some rarely
found in azipper case: a complete
13-piece Y-inch drive socket set
with ratchet, spinner handle and
extensions; a vise-grip locking
plier; a 9-blade fold-up hex-key
set, and an 11-blade feeler gauge.

The model J/TK-86is available in a
vinyl, leather, or Cordura nylon
case with three outside pockets
for meters, test leads, or service
manuals. Two pockets measure 5%
X 9 x 2%, and the third measures
1072 X 9 X 2V,

The model JTK-86 is priced a
$249.00.—Jensen Tools, Inc., 7815 S.
46th Street, Phoenix, AZ 85040.

&
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PRINTER, model LQ/2 is designed
for use with a number of personal
computers; it will fit into comput-
errooms or areas easily because of
its small size.

This 12 character-per-second
(CPS) letter-quality printer has
standard friction feed, bi-direc-
tional continuous printing, 8%"
wide carriages, is smaller and
lighter and comes complete with
built-in interface for all Com-
modore personal computers. The
model LQ/2 has a drumhead de-
sign and compatible input for
IBM-PC, PCjr., TRS-80, and other
personal computers with parallel
Centronics-type printer output.

CIRCLE 122 ON FREE INFORMATION CARD

Optional featuure: can run on bat-
tery pack. It is priced at $349.95. —
Cardco, Inc., 300 S. Topeka,
Wichita, KS 67202. R-E




%STER THE NEW ELECTRONICS WITH McGRAW-HILL'S
Hm | S .

The fast, easy and low cost way to
meet the challenges of today’s
electronic innovations. A unique
learning series that’s as innovative as
the circuitry it explains, as
fascinating as the experiments you
build and explore.

From digital logic to the latest
32-bit microprocessor, the McGraw-
Hill Contemporary Electronics Series
puts you into the electronic picture
one easy step at a time. Twelve
unique Concept Modules, sent to you
one every 4-6 weeks, give you a
handle on subjects like optoelectron-
ics, transistors, integrated circuits,
logic circuits, and more.

Each Concept Module goes
right to the heart of the matter.

You waste no time on extraneous
material or outdated history. It’sa
fast, efficient, and lively learning
experience. ..a non-traditional
approach to the most modern of
subject matter.

Unigque Interactive Instruction

With each module, you receive
a McGraw-Hill Action Audio
Cassette. Each tape is a dynamic
discu®ion that drives home the key
facts about the subject. Your learning
With your first
module, you
get this
solderless
breadboarding
system. You'll
use it through
out the series 1o
build elec-
tronic ci-cuits
and bring
L'Onk‘ﬂ"l!
1o life

experience is reinforced through
interaction with vividly illustrated
text, audio cassettes, and actual
electronic experiments. Indexed
binders preserve backup material,
notes, and tapes for convenient
referral.

Perform
Experiments

in Contemporary Electronics

Throughout your series, lab-

oratory experiments reinforce every
significant point. This
essential experience
...dynamic, hands-on
demonstrations of

theory in practice. . . ' &

will help you master
principles that apply all
the way up to tomorrow’s
latest VLSI (Very Large
Scale Integrated) circuitry.
In your very first module, you’ll
use integrated circuits to build a digital
oscillator, verifying its operation with
a light emitting diode (LED). You’ll
learn to identify passive and active
components, understand concepts
common to all electronic circuits.

For Anyone Interested in Electronics
The Contemporary Electronics
Series is designed for anyone from
hobbyist to professional. It’s for you
if you’re looking for new fields of
interest...if you’re a teacher who

o
il Q#

. wants
an update in con-
temporary circuits...a
manager or supervisor in an electronics
plant...adoctor, an engineer, a chernist
w10 finds electronics playing an
increasingly important role in your
work. It’s even for electronics engineers
or technicians who feel their training
needs freshening up. It’s the quickest,
most convenient,
probably least
expensive way to

L P doit. And the

» ¢ only one that gives
W . you hands-on
"'"( experience.
15-Day No-Risk Trial
To order your first module with-
out risk, send the postage-paid card
today. Examine it for 15 days under
the terms of the order form and see
how the Contemporary Electronics
Series gets you into today’s electronics.
If card has been used, write us for
ordering information.
Continuing Education Center

:: / T’
S 1939 Wisconsin Ave.
Hil S

. Washington, D.C. 20016

McGraw-Hill

¥861 4380L00

»
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paceselter ir amateur radio

R-11 portable receiver

Kenwood's R-11 is the perfect “go
anywhere” poartatle receiver. it
covers the standard AM ang FM
Broadcast bands, plys nine addi-
tional short wave bands. The R-11's
selectivity is greatly enhanced by
the use of double-conversion on
short wave frequergees above
5.95-MHz. High sensitivity coupled
with a dual antenna syster (tele-
scapic and ferrite 7 re) allow it to

reach out and bring in those distant
stations from all over the world.
Simplicity of aparation is enhanced
by & band-spread type tuning
control. Electronic band switching,
with LED band indicator, along with
a tuning meter to indicate received
signal strength, €ombine to provide
you with superior Jistening capability
Safety Hold-Release swich prevents
accidental station ioss. Large front
mounted spezker provides excellent
sound quality. Tane switch adjusts
for high, low and voice transmission.

Optional HS-7 micro-head phones
altow for private listering pleasure.
All this along with a record output
jack, external antennz terminal and
a rugged and attractive carrying
case make the R-11 pastable
receiver the perfect travel
companion!
More infarmation cn the
Kenwood receivers is available
from authorized dealers of
Trio-Kenwood Communications
111 West Walnut Street
Compton, CA 90220.

R-2000 Top-of
coverage receiver @ 15C kHz to 30 MHz
¢ Ten memories ® Dual 24-h- clock with
timer @ Scanning ® 100-240 VAG (Opt.13.8
VDC) ® Opt.VHF (1

e-line generai

13-174 MHz converter).

R-1 000 High performance rece ver
® 20Q kHz— 30 MHz » digital display/
clack:timer ® 3 iF filters @ PLL UP ccn
version e noise blaker o BF step atten-
uator » 1 20-240 VAT {Optional 13.8 VOC).

R-600 General coverage receiver

® 150 kHz— 30 MHz e digital display

* 2 IF filters ® PLL UP conversion e noise

blarker ® RF attenuator ® fiont speaker

® 100-240 vAC (Opticnal 13.8 VDC).
-
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BUIBDELELS
Satellite

Stereo

Demodulator

A stereo demodulator is a must for any
TVRO-system owner who wants full
enjoyment of his system. You can't receive
stereo satellite broadcasts on your TVRO?
Build this and hear what you've been

missing!

ANYONE WITH A TELEVISION RECEIVE
only (TVRO) home satellite system can
now receive TV and audio broadcasts in
stereo! If you integrate a satellite stereo
demodulator into your present monaural
system, you'll be able to enjoy stereo
movies at home—without the hassle, ex-
pense. and crowds of a movie theater. And
it wont cost any more than just a few trips
out to the movies!

Much of the programming beamed to
us from satellites ts in stereo. That in-
cludes movies, music videos. and audio-
only programming on The Disney Chan-
nel, Bravo. The Movie Channel, The
Nashville Nenwork, MTV. and more. In
fact, stereo broadcasting is quickly be-
coming the norm.

Many of the more-recent satellite re-
ceivers have stereo capability built in. But
if you want to add stereo capability to a
monaural receiver that you already own.
you can end up spending anywhere from
$300 to $1100 for a commercially avail-
able demodulator.

But there is a less expensive aller-
native—you can build a stereo processor
for less than $80. And not only is the
device we'll describe inexpensive, it's
also easy to build and casy to operate
And it allows you to hear those movies,
music videos, etc, the way that they were
meant to be heard—in stereo.

We shouldn’t forget to emphasize that
this add-on will also let you listen—in
stereo—to the many audio-only broadcast
services that are present on a number of
transponders on various satellites. Table 1
lists some of sources of video transmis-
sions with stereo audio, while Table 2 lists

COLORBURST
v
| 3.5 8 MHz
.2 MHz
- TYPICAL TV SIGNAL BANIWIOTH g
I_‘ _ 6 MHz

NTSC TV-CHANNEL BANDWIDTH

ROGER COTA and
LLOYD ADDINGTON

TYPICAL AUDID
SUBCARRIERS

L ] \i Y + f-MH:
»
58 , 6.2 68 14

-

FIG.1—THE TYPICAL SUBCARRIER FREQUENCIES used fcr audio transmissions are 5.8, 6.2, 6.8, and

7.4 MHz.

audio-only stereo services.

The satellite stereo demodulator offers
both discrete and matrix capabilities,
tunable left and right channels, and an
input that can receive either the raw video
signal or the audio subcarrier signal from
a mono satellite receiver.

The stereo demodulator

The effective bandwidth of a satellite
transponder is about 10 MHz. Since stan-
dard NTSC signals have a bandwidth of 6
MHz, there is ample room for audio sub-
carriers fram 6 to |0 MHz of the transpon-
ders spectrum. Any subcarrier located
above about 5.8 MHz can be used to carry
additional audio programming. As shown
inFig. 1. 5.8,6.2,6.8. and 7.4 MHz are
the most frequently used subcarrier fre-
quencies. But in order to effectively ob-
tain the desired stereo effect, the
frequency-modulated audio subcarriers
must be separated from the video. And
that’s why we need a stereo demodulator.

Figure 2 shows a block diagram of the
satellite stereo demodulator. An incoming
video or audio signal enters the first am-

plifier stages where it is filtered, ampli-
fied, and limited. The result, as shown in
Fig. 3, is a hard-limited. noise-free FM
signal with the video portions removed
The subcarrier signals proceed to two
phase-locked loop sections

One phase-locked loop IC is used for
each stereo channel. Each is configured to
cover the range from 5 to 8 MHz. A varac-
tor diode is used to determine each center
frequency. (A varactor is a voltage-varia-
ble capacitor formed from a diode in
which the inherent capacitance is empha-
sized, instead of minimized as in a *'nor-
mal” semiconductor diode.) The bias
voltages for the varactor diodes are inde-
pendently controlled by the front panel
TUNE A and TUNE B controls. Increasing
the voltage increases the frequency of the
phase-locked loop.

The audio that is output by each PLL
IC’s is then lowpass filtered by de-empha-
sis circuits, applied to gain stages, and
then sent to the matrix circuit, which is
controlied by the front-panel-mounted
DISCRETE/MATRIX selector.

Most of the stereo-audio subcarriers are

¥861 4390100

(2]
-



RADIO-ELECTRONICS

w
N

TUNING | [l LOWPASS FILTER BUFFER Lol
0IDOE +{ PHASE-LOCKED LOOP |-— AMPLIFIER [ AUDIO
ouT
T I
Row LIMITER y
VIDED BANOPASS ITE
oR ?:LGTHEP:SS o AMPLFIER - MATRIX
AUDIO ]
SUBCARRIER
! '
TUNING e e LOWPASS FILTER BUFFER | ;LxIJRmo
0ID0E [ ) = AMPLIFIER ouT

FIG. 2—BLOCK DIAGRAM OF stereo demodulator. The ca

front-panel controls.

N\

LIMIT THRESHOLD ——

FIG. 3—THE INPUT FILTER REMOVES noise and the lower-frequency video components from the

input signal.

Satellite

SATCOM F3
SATCOM F3
SATCOM F3
SATCOM F3
SATCOM F4
SATCOM F4
WESTAR F5
WESTAR F5
WESTAR F5

+ Satellite

SATCOM F3
SATCOM F3
SATCOM F3
SATCOM F3
SATCOM F3

SATCOM F3
SATCOM F3
SATCOM F3
SATCOM F3
SATCOM F4
SATCOM F4
ANIK D1

BEFORE LIMITING

pacitance of each tuning diode is varied by

AFTER LIMITING

TABLE 1—STEREO VIDEO-PROGRAMMING

Transponder Service

4
5
11
16
6
8
10
12
17

TABLE

Transponder

—_

DN NODWWW WWWwww

Subcarrier
A (MHz) B (MHz)

Spotlight 58 6.2

The Movie Channel 5.8 6.8
MTV 5.8 6.62
HTN Plus 6.8

Bravo 5.8

Entertainment Channel 5.94 6.12
Disney Channel 5.8 6.8
Disney Channel 5.8 6.8

Nashville Network 5.58 5.76

2—STEREO-AUDIO PROGRAMMING
Service Subcarrier
A (MHz) B (MHz)

Moody Broadcasting 5.2 7.92
Country Coast to Coast5.58 5.76
Star Station 5.94 6.12
WFMT-FM 6.3 6.48
Bonneville

Broadcasting 7.38 7.56
Stardust 8.05 8.14
Music in Air 54 5.94
Music in Air 5.58 5.76

Cable Jazz Network  5.94 6.12
Family Radio (East)  5.58 5.76
Family Radio (West)  5.94 6.12
CIRK 6.17

Mode

Discrete
Matrix
Matrix
Multiplex
Multiplex
Discrete
Discrete
Discrete
Discrete

Mode

Discrete
Discrete
Discrete
Discrete

Discrete
Discrete
Discrete
Discrete
Discrete
Discrete
Discrete
Multiplex

transnutted either in discrete or marrix
modes. In the discrete mode. one subcar-
rier contains only the left-channel infor-
mation and another subcarrier contains
only the right-channel information. In the
matrix mode, each subcarrier contains a
combination of the left- and right-channel
information: One subcarrier contains the
sum of the two signals (left + right or
L +R) and the other subcarrier contains
the ditterence of the 1wo signals (left —
right or L~ R). The matrix circuit adds
and subtracts those signals at the appro-
priate levels to separate out the two sterco
chunnels. Those left- and right-channel
signals are then amplified and presented at
their respective output jacks.

A closer look at the circuit

Now that we’ve gone over the basics of
what the circuit does, let’s ook at it in
more detail. Refer to the demodulator
schematic in Fig. 4.

The input 1o the demodulator—either
the raw-video output or the subcarrier out-
put tfrom the satellite receiver—is fed to
the vipko IN jack, JI. From there, the
input signal passes through a highpass
filter made up of C35 and R40. That
leaves the audio subcarriers unattenuated
but rolls off" any video components that
might be in the signal. The signal then
enters 1C2, a 10116 ECL triple line re-
ceiver. That device contains three ampli-
fier stages that are used to amplify, filier.
and Limit the signal

After passing through the first amplitier
stage of the IC. the signal is filtered
through L1 and C1. That series L-C circuit
1s tuned to 6.5 Mtlz. the center of the
subcarrier spectrum. Resistor R38 pre-
sents a 75-ohm load for the tuned circuit
(1o give the appropriate Q factor).

The input 1o 1C2 is biased up through a
bias pin (pin 11) and R43. The signal then
enters the next stage of the op-amp, exits
al pin 15, and pusses through a tuned cir-
cuitmade upot CI13 and L.2. That circuit is
also tuned 1o the center of the subcarrier-
frequency band (6.5 MHz). At that point,
the signal has been amplitied and limited
by IC2 to I-volt peak-to-peak. All the



A0S
ELr A
:u

1no olonv

TS
er

Wi
viy

X0l
ely

-

xc—A
1iH 2

VWA

)
£

SELY /L

v
A8+

(1ZH pue Y AQ pPaj|oau0l St Ydiym) apolp J0joBleA B JO asuejoeded ayy Aq

pauIwialap St 11d Ydea Jo Asuanbayy ayL "OILVIWIHIS HOLYINAOW3A 0IHILS ILITILVS—Y 'Ol

o

B 1 1031 @
E .
, Ny . i “a
50 =
S20 T \ s T v:W
_ .r- vw;x A [ 1 U
| | . (40 iz V:M
= A8+ A+ -.fo = J
AL T Y '
o g P ! 60ZZAW A0t =
R e ) I w1
_ 6oy . 974 T 3 ; J wE ==
| e T R A5
7 27
9k ¥/ F - L) -+ A :_.H 280 14127 ke
i 8 %01 e vl F | = I 1ea T+
! o _ [ - o 4 = ol TN | + L | ]
| 3 | €1 i ’ X %89 | 0
Wl | _ ! %01 496 oo L | 818 Age O~ &b _.:.._h 1 e
ocy | 820 etu? _ vy |17 30A 21
| . »00t 100" o 100° i | 5001 5
pe b%w | 431363810 vaM % 0 F :uﬂr { 6Ly H "
A - ¢f< TR v wo ool 2 o 6 g 100 s
3 ino e|g Avs a
BTNy 953N — .
== e | 30t vl £
P 2y = :Eqw
—AAA- F o AMA i Qws_—“v § “w 8 81y
%01 H _ :zuﬁ. e o
poY 1000|100 a
At = 4422
= oz (612
B - T, | i A B _ T A U m_ugl
- [ . A
L
il * 4 3 I
S0 e — = a a 1
= [4%] W NG T s —
5y %0t : H 0} 100 voee
A9L +8->_z .&M a2 cczw ) + 7 ey |
e /a0 ot _ sy T .ﬁ |
%01 . 813 _ IR
_ a’ oy | V.mmh._u v eon = i nww_+_ £vY _ |
= s 3 vos
| | _,»32._ E,ﬁ 9y Lwo ¢ 28 _ €0 1g [y il ol ﬁ_ 055-5 )
e e NEE & w:ﬁ = ” K
ol TR 3 . ot | _ Py 91101 f
Ly agtp b/l v | w00 L a5 | k = I T L
| S0 ot QG.1 ny | L »09 g HriZL
o 100 _ 1y 100" 1 N:: 2 : 8 1 -
_ & * 6T v e p! iy
V:_EM L L N._. off 6 |t I 0L AW * .@
8y . | o S | R 9
v 953N 1 - oLy AEE ol 6ea NI
i £l w:%_ﬂ | T4 vEY 17y 8 oaan
1T d gy v 598 . ; . : )
y  OF H 1 g3y
g ] L | @ T
! t v |
v =
A+ & ul WER

53



RADIO-ELECTRONICS

wn
Py

one set of components. We will. however
list the corresponding set of components
in parenthesis

The signal from the tuned circuit passes
through another highpass fitter made up of
C4 and RI5 (CI8 and R16) to roll off
interfering signals prior to entering 1C3
(IC4), a NE564 phase-locked loop IC
That IC then demodulates the signal. The
VCO (Voliage-Controlled Oscillator) in
the NE564 is controlled by the capaci
tance between pins 12 and 13. That capac-
itance is formed by C11 and DI (C24 and
D2). Note that DI (D2) is a MV2209
varactor diode. As we mentioned pre-
viously, the capacitance of a varactor di-
ode varies in relation to the reverse-biased
voltage across it. Here, that voltage comes
from a divider network made up of R4,
R6, and R5 (R20, R22, and R21). Potenti
ometer R5 (R21) allows you to tune the
proper subcarrier.

Pins | and 10 are the power connections
on the NE564. While the voltage applied
topin | can be greater than 12 volts, the the
voltage applied to pin 10 cannot rise above
6 volts. Thus, the 8-volt power supply is
dropped by R2 and filtered by C8 to give a
5-volt input to pin 10.

le —— 4-11/16 INCHES — ] The demodulated output at pin 14 is

o ' lowpass filtered (or de-emphasized) via
FIG. 5—COMPONENT SIDE of the demodulator’s circuit board. Note that some components must be R7and Cl4 (R23 and C27). At that point.
soldered on this side.

we have a low-level signal that requires
amplification by op-amp IC5-¢ (IC5-d).
That op-amp is biased at one-half the
power-supply voltage by the voltage di
vider made up of R3! and R32. That
biases up the amplifier output stages to the
+4-volt level

After the de-emphasis filter, the signal
is amplified by IC5-¢c (IC5-d), which
gives it a gain of approximately 6.6, as
determined by RI0 and R9 (R26 and
R25). At that point, the signal goes to S!.
the MATRIX/DISCRETE switch

With the switch in the DISCRETE
position, the amplified output signals
from the two phase-tocked loop demod-
ulators are run through the output buffer
amplifiers 1C5-a and IC5-b, to the two
audio outputs, J2 and J3

When the switch is in the MATRIX
position, however, the amplified outputs
of the two phase-locked loop demod-
ulators are added together and subtracted
from each other, then run through the IC5.
a and IC5-b, which perform the matrix
mixing. The output of IC5-c goes through
R11 to the inverting input of IC5-a. The
output of IC5-d goes through R12 and also
to the inverting input of IC5-a, where they
are added together. The summation of the
L + R subcarrier and the L — R subcarrier

T 4-3/4 INCHES ;1I (the left-channel information) is then
FIG. 6~SOLDER SIDE of the demodulator’s clréutt board. buffered, amplified, and fed to output J3.

At the same time. the output of 1C5-¢

noise and amplitude-modulated compo- IC4). As we mentioned previously, one IC goes through R28 to the inverting input of
nents are removed 1s used for each stereo channel IC5-b where a subtraction is performed.

From the tuned circuit. the signal pass- Note: Because the PLL circuits are es- giving an output of the L+ R subcarrier

¢s to the demodulator PLL IC's (IC3 and sentially the same, we will discuss only continued on page 114
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P t 2 IEHS MONTH, WE CON-
ar clude our two-part
fook at batteries and battery technology
by turning our attention to rechargeable
{lead-acid and nickel-cadmium) cells.
and how to choose the type you need

Lead-acid batteries

The modern lead-acid cell is a lar cry
from its predecessors. lts open-circuil
voltage is about 2 volts, which means that
it has the second-highest energy capacity
of the commercially available batteries.
both disposable and rechargeable. Only a
lithium-thionyl chloride cell. with an
open-circuit voltage of 3.7 volts, has a
higher energy-density—and it's not re-
chargeable! The drawbacks to lead-acid
batteries—Ileakage. highly corrosive acid
electrolyte, evaporation. and a host ot
other problems—have been eliminated in
the designs of more modern cells. Lead-
acid batteries come in a variety of sizes,
voltages. and energy capacities and have
characteristics that make them the ideal
energy source for applications requiring

Rechargeable Batteries

i
A RIABOU)

the use of rechargeable butteries.

So. you may well ask. if they're so
wonderful why aren’t they more avail
able? The answer to that is.. . Well, |
haven 't the vaguest idea and would appre
ciate finding out why. Possibly the answer
has something to do with the ready avail
ability of nickel-cadmium batteries, the
other major type of rechargeable battery.
Before we start comparing the two tech-
nologies. let’s take the time to find ouwt
how each is used. Once that's done. we'll
list the advantages and disadvantages ot
both types and vou'll be able to make your
own decisions

Lead-acid batteries are casy to use
Anyone who owns a car knows that those
batteries can operate successtully under
the most adverse conditions and are ¢x
tremely forgiving when it comes to things
like accidental deep discharge and con-
stantly repeated partial discharge

Figure 6 is a cutaway view of a typical
lead-acid cell. Although there arc vana-
tions from manufacturer to manufacturer.
most of the batteries use the basic con-

struction shown. The electrolyte is an acid
that 1s permanently sealed in the body of
the cell. It's worth nothing at this point
that that technique (permanently scaling
in the electrolyte) is starting to be found in
car batterics as well. Some companies
that make lead-acid batteries “immo-
bilize " the electrolyte by gelling it. This
means that the cell can be used in any
position without any risk of the electrolyte
leaking out. Even though the construction
of the cell usually involves several heavy-
duty scals and double-walled insulation,
the acid is extremely corrosive and any-
thing that helps maintain the integrity of
the battery is a good idea

Rechargeable lead-acid batteries are
available in voltages ranging from 2 10 24
volts and they can be used in any contig-
uration you want. Unlike some other bat-
terics. you can either parallel them to
increase the current or put them in series
to increase the voltage. Since the energy
densaty in lead-acid cells is very high. you
can get really impressive amounts of
power by packing together a number of

We continue our look at batteries with a description of rechargeable types

ROBERT GROSSBLATT
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and how to use them.
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! SEPARATOR
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FIG. 6—CUTAWAY VIEW OF A MODERN LEAD-
ACID CELL. Some batteries use a gelled elec-
trolyte.

cells. And how much power the battery
can deliver has nothing to do with how the
battery was used previously.

A battery that is normally charged after
only a small part of its stored energy has
been used can still deliver its total power
whenever the situation calls for it. That is
a common scenario in applications where
rechargeable batteries are used as emer-
gency backups in case the primary power
fails. Batteries that are constantly charged
can similarly always be counted on to de-
liver their full power if the circumstances
require it. In other words, lead-acid bat-
teries have no “memory” of their pre-
vious use.

The charging circuits for these batteries
can be as simple or sophisticated as you
like. They are capable of being charged at
extremely high rates if the proper safe-
guards are taken. How you charge them
depends on how you plan to use them.
Table 4 gives you the recommended
charging rates and other information
you'll need to be able to safely recharge
the batteries. It's important to stay within
the guidelines shown—overcharging can
have catastrophic results.

Even though the chemistry of the cells
is designed to be reversible (which is what
makes the cells rechargeable). overcharg-
ing them carries the same sort of dangers
as rying to charge the throw away bat-
teries we discussed last month. During the
charging cycle of any battery, gas is pro-
duced. A major functions of the elec-
trolyte is to act as a ‘‘depolarizer”—a
rather fancy way of saying that it’s de-
signed to absorb the gas produced during
a charge. However, and this is a really big
however, the electrolyte can only absorb
gas at a certain rate. If the gas is produced
faster that it can be absorbed, then
BOOM!. Good-bye battery and anything
else that happens to be around and that
can include you, 100! Make sure you don’t
exceed the recommendations for the
charging rates and times given in Table 4.
A lot of batteries were blown up to com-
pile those figures.

Nickel-cadmium batteries

Nickel-cadmium (NiCd) batteries are
the most popular rechargeable batteries

TABLE 4—LEAD-ACID BATTERY CHARGING PARAMETERS

Type of charge Charging voltage

(voits DC per cell)

RAPID 2.55 - 2.65
QUICK 2.50 - 2.55
STANDARD 2.45 - 2.50
TRICKLE 2.28 -2.32

on the market today. They are packaged in
all the standard sizes and the cell’s open-
circuit voltage is 1.25 volts (which makes
them a close match for most of the ap-
plications where throw-away batteries are
used.) Prices depend on where you buy
them but, in general, it's safe to say that
they're more expensive than alkaline and
lead-acid batteries, but cheaper than
lithium and silver-oxide batteries. The
voltage-discharge curve is nice and fiat,
meaning that the battery will have a con-
stant voltage for most of its discharge cy-
cle. Unlike lead-acid cells, nickel-
cadmium cells are not designed to be used
in a parallel configuration. The normal
method of use is to decide what your cur-
rent requirements are and then get cells of
the needed ampere-hour capacity and
connect a number of them in series to
build up the voltage you need for your
system.
POSITIVE
ELECTRODE
CAP VENT CAP

)
EAL
INSULATOR
: /NICKEL-PLATED

STEEL CASE

A, — AND NEGATIVE

ELECTRODE

NEGATIVE
PLATE

POSITIVE
PLATE

ABSORBENT

| SEPARATOR

= AND
ELECTROLYTE
INSULATOR

WELODED TAB (-)

FIG. 7—A NICKEL-CADMIUM CELL consists of
nickel and cadmium strips wound together and
separated by absorbent nylon.

Figure 7 is a cutaway view of a typical
cylindrical NiCd cell. The nicke! anode
and cadmium cathode are made in strips
that are wound together into a coil with an
absorbent nylon separator between them.
The separator is used to absorb the al-
kaline electrolyte. It is also permeable to
oxygen (the gas produced during the
charge cycle). The assembled batterv is
packed into the outer case, usually made
of nickel-plated steel, the external
positive and negative contacts are welded
to the electrodes, and the cell is finally
sealed. The seals keep the electrolyte
from drying out and are designed to act as
pressure-relief valves. If the internal

Charging current
(percent of cell capacity)

Charging time

100% 1 - 3 hours
20% - 50% 12 - 20 hours
10% - 40% 10 - 18 hours
10% - 20% Continuous

buildup of gas gets excessive, the seal will
open and vent the extra pressure. How
well the battery functions afterward de-
pends on how much electrolyte is lost. In
any event, you can bet that the battery will
be but a shadow of its former self.

The internal resistance of the average
NiCd cell is very low—usually less than
100 milliohms—which means they can be
used in circuits where high discharge-
rates are required. Some NiCd cells.
however, are specifically designed with a
higher internal resistance that, although
lowering the maximum discharge rate, in-
creases the cells ability to retain a charge.
Button cells and 9-volt *‘transistor bat-
tery’" substitutes are usually manufac-
tured like that. The internal resistance of
the cell is a good guide to the charging
rate: The higher the value, the lower the
charging rate. The most common cause of
NiCd cell failure is an improper charging
rate.

A dead NiCd will be either an open or
short-circuited cell. Open circuits are usu-
ally the result of electrolyte loss and this is
directly caused by constant rapid dis-
charging, constantly high charge-rates, or
anything else that will make the cell blow
its seal. Remember that by the time the
cell parameters are exceeded enough to
make the seal open, the high current rate
that caused it in the first place will have
made the battery heat up, and that will
make the electrolyte evaporate at a greater
rate. In any event, there's no way to re-
place the electrolyte, so it you measure
the internal resistance of the battery with a
multimeter and find it to be an open cir-
cuit, the battery is gone forever.

Short-circuited cells are another story.
Sometimes the separator will get ruptured
and metallic salts will form a small bridge
that shunts the current around the rest of
the plate. A high current pulse can burn
out the short and the cell can then be
charged. since the correct current path has
been restored. Commercial “zap” cir-
cuits use this technique by charging a
large capacitor and then discharging it
through the cell. If you monitor the bat-
tery's voltage. you’ll see the voltage start
1o increase as all the internal shorts are
cleared out. If the separator has deterio-
rated in the cell, the battery is beyond
salvage and should be replaced.

Reoharging batteries

S0 now that we know everything about
lead-acid and nickel-cadmium cells, let's



find out about how to charge them. The
circuits needed can be as sophisticated—
or as simple—as you like. Which circuit
you want to use depends on which cells
you use, now fast you want to charge
them, and how you want to use them.

P D Rcuarce
o Pt A\M—h
J "T' NiCd
l17V< | OR
AC 1 LEAD-ACID
) -t BATTERY
T -
l o_ 4 —

FIG. 8—A SIMPLE CHARGING CIRCUIT for nick-
el-cadmium or lead-acid batteries.

The simplest charging circuit you can
have is illustrated in Fig. 8. Calculating
the resistor value and which diode to use
is simple. First, let’s lay down some gen-
eral guidelines. The transformer you use
should have a voltage at its secondary at
least twice the open circuit voltage of the
battery you want to charge and the diode
should have a PIV (Peak Inverse Voltage)
rating at least twice that. The resistor has
to be able to handle the charging current at
the open-circuit voltage of the battery. To
be on the safe side, let’s use the voltage of
the transformer’s secondary. Now that we
have those things out of the way, let’s use
Ohm’s law to fill in the blanks.

Vsyslem Viranstormer (Vbanery + Vaioge)

Rchavge - Vsyslem'vlcharge

WATTAGER = Vyransformer X leharge

The key here is deciding what you want
the charging current (I apge) to be. The
rate of current flow through a rechargea-
ble battery is referred to in terms of the
total capacity of the cell. The rate of
charge or discharge for a particular bat-
tery is usually given in the C-rate. The C-
rate is the current rate in amperes numer-
ically equal to the rated minimum amp-
hour capacity. If the recommended charg-
ing rate for a cell is listed as 0.1C, for
example, that would tell youthat the max-
imum current you can use to charge the
battery is numerically equal to Yo the total
amp-hour capacity of the cell. If the cell
was rated at 500 milliamp-hours, 0.1C
would translate into a charging current of
50 milliamps.

Table 5 shows the various rates of
charge and how long it will take to fully
charge a cell. It's important to remember
that not all cells can be charged at the
higher rates. Nickel-cadmium cells are
too expensive to risk destroying by impa-
tience. All the cells, however can with-
stand the standard 0.1C rate. But let's get
back to our example.

If we're going to charge a 4.8 volt se-
ries of batteries that have a 1.2 amp-hour
capacity at the standard 0.1C rate and are

TABLE 5—NICKEL-CADMIUM BATTERY CHARGING PARAMETERS

Type of charge Charging voltage
(volts per cell)
RAPID Depends on Cell
QUICK 2.50 - 3.00
STANDARD 2.50 - 3.00
TRICKLE 2.50 - 3.00

using a transformer with a 9 volt second-
ary:

Vsyslem = Viranstormer — Vbanery

=9-48 = 4.2 Volts

lcnarge = 0.1C = (0.1)(1.2) = 120mA

Vsyslem’ |charge

Rchavge =
= 4,212 = 350

WATTAGER = (Viransiormer){lenarge)
— 9 x 12 = 1.08 WATTS

Finding a resistor with a rating of 1.08
watts is going to be difficult, so let’s make
a general rule: we'll always bump the val-
ue up to the next available size. That
means a 35-ohm, 2-watt resistor. The PIV
rating of the diode has to be at least twice
the transformer secondary or 18 volts and
it has to be able to handle at least .12
amps. Any of the family of IN4xxx di-
odes is a good choice for the circuit. In
this particular case, the IN400I is fine. It
should be noted that we did not take the
voltage drop across the diode into account
when we calculated the parameters of the
circuit. Since the diode drop is going to be
small compared to the other voltages, and
our assumptions have built-in safety mar-
gins, it can reasonably be ignored. If
you're building a charger for battery sys-
tems that have lower voltages and are
looking for larger charging currents, the
diode drop should be considered in cal-
culating the overall system voltage. By
the same token, if the charging current
you need is really small, the diode’s for-
ward resistance will have to be taken into
account and subtracted from the calcu-
lated value of the current limiting resistor.
If the value of the calculated resistor is
small enough you can do away with it
altogether and let the diode serve as the
current limiter.

A more efficient charger can be built
using a full-wave rectifier. The math is
exactly the same as in our example. Just
get the values of the circuit parameters
and plug them into the formulas. More
elaborate chargers will monitor the state
of charge of the battery and automatically
switch over to trickle charging when the
battery is fully charged. These circuits are
used when the initial charge rate is going
to be in the “‘quick™ or “rapid™ range.
How the circuit is put together will de-
pend on the batteries that are being

Charging current
(percent of cell capacity)

Charging time

Depends on Cell 1 - 3 hours
20% 3 - 5hours
10% 14 hours

5% Continuous

charged and what the initial charging rate
is going to be. The actual design of these
circuits is involved because it’s a good
idea to have several levels of protection for
the battery. That way if the primary
switchover circuit fails, other parts of the
circuit will save the day.

The dangers here shouldn’t be mini-
mized If you overcharge a cell at a high
rate of charge, youcan, of course, kiss the
battery good-bye. But we've already seen
that you're running the risk of explosive
rupture of the cell from the accumulated
gas and that can destroy a lot more than
just the battery. I overcharged a 20-milli-
amp NiCd button cell—the smallest nick-
el-cadmium battery you can buy. When it
exploded it blew a hole in the side of the
charger’s plastic case! Be warned and be
careful to follow the manufacturer’s rec-
ommendation.

There have been charging circuits pub-
lished repeatedly in any number of maga-
zines, data books, and so on. Look them
up and decide which one you want to use
in your particular application. I can offer
you a few general rules and a couple of
useful tips.

Tke overall system voltage in your
charging circuit will decrease as the cell
charges up and the current flowing in the
circuit will, naturally enough, start to
drop until it reaches a steady state. This is
because a discharged cell will rapidly re-
gain enough energy to be at its nominal
voltage.

For this reason you shouldn’t be
alarmed if you measure the current flow in
your circuit and find it a lot higher at the
beginning of the charge cycle. It will soon
drop to a point as close to your calculated
value as your component values are close
to their calculated values. If your charger
is aesigned for the standard rate, you
shouldn’t have any problems.

If you use a full-wave rectifier and put
the current-limiting resistor between the
transformer and the rectifier, you will have
a variable-current charger. Current flow
will continue to decrease as the cell takes
on more and more of a charge. That cir-
cuit arrangement is shown in Fig. 9. Fig-
ure 10 1s a handy circuit that you can use to
monitor the current flow. If it looks famil-
iar it's because you've already seen it in
the June installment of the *‘Designer’s
Notebook ™ and you'll find a full descrip-
tion of it there.

¥861 4380100

[3)]
-~



RADIO-ELECTRONICS

[3)]
(=]

RenanGE

FULL-WAVE
RECTIFIER

nwv q

AC J
= BATTERY
| TD BE
! CHARGED

—

FIG. 9—AS THE BATTERY CHARGES, the cur-
rent rate will decrease.
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FIG. 10—YOU CAN MONITOR THE CHARGING
CURRENT with this simple circuit.
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FIG. 11—YOU CAN CLEAR SMALL SHORT-CIR-
CUITS made up of metallic salts in NiCd bat-
teries.

Basically the small voltage across
Rgpnge turns on QI and the transistor
turns on the LED. (Anything you want
can be substituted for the LED. A relay,
for example could put another resistor in
series with the current-limiting resistor
and cut the charging current down to a
trickle charge.) The formula for calculat-
ing the value of Rgpngr 150 Repnsy:
0.65/1¢pargr:: Where 0.65 volt 1s the
voltage needed to turn on the transistor. If
you're really a whiz at working out circuit
parameters, you could get the value of
Reparae 10 equal Rgpng: and do the
whole job with just one resistor. | can’t
work things out for you because the values
for the components depend on the bat-
teries you use, the charging rate. and
many other factors. If you're caretul
though. you should be able to build your-
self a charger that has several charging
rates and can automatically switch over to
over to trickle charge when a predeter-
mined point is reached.

Rapid charging of cells should not be
tried unless the cell is specifically de-
signed to handle very high charging-cur-
rents and lots of safeguards are built into
the charger. This kind of charging takes
place under very controlled conditions.

TABLE 6
Parameter Lead-acid batteries Nickel-cadmium batteries
Memory None Requires Reconditioning
Current Capacity Generally in Amperes Generally in Milliamps
Cost Moderate High
Weight Generaily over 1 pound Generally under 1 pound
Configurations Parallel or Series Series Only
Availability Hard to Find Available Everywhere
Shelf Life 50% Loss in 8 Months 50% Loss in 3 Months

The usual method of operation for this
Kind of charger is to monitor the rem-
perature of the cell and switch to a trickle
charge. (or completely off). when the
temperature of the cell reaches a certain
level. Thermistors and other temperature-
sensing components monitor the cell and
control logic that switches the charger to a
lower rate.

We've already discussed how battery
“zapping ™ can be used to try and clear out
small internal shorts and revive cells that
are apparently dead. Figure 11 is the basic
circuit that's used. When the switch is
thrown to the left. the capacitor charges.
and when the switch is thrown to the right,
the capacitor discharges through the the-
oretically dead battery and. we hope.
burns out the small bridges of metallic
salts that are shunting the current in the
cell.

If the cell can be saved. after you blast it
a few times you should see the voltage
starting to rise on the meter. Once that
happens. give the cell a few more hits and
then charge it normally. It won't be as
good as a good cell, but then agair, it
won’t be as bad as a bad cell. You'll notice
that I haven’t given you any value for the
capacitor. Well, the voltage rating should
be ar least as much as the largest voltage
in the system, (either the battery or the
source). and the capacitance should be as
big as you can get. This is one of those
instances where bigger is better. The more
capacitance you have, the larger the blast-
ing current is going to be and the more
chance you're going to have of resuscitat-
ing the battery.

Our last helpful hint has to do with one
of the most common uses for rechargeable
cells: memory retention and emergency
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FIG. 12—ONE OF THE MOST POPULAR applica-

tions for rechargeable batteries is backing up
power supplies.

backup. There are lots of difterent ways to
design a circuit that will do the job. but
the basic idea is shown in Fig. 12. When
the DC voltage source is present. the bat-
teries charge through R, the current-limit-
ing resistor (because the diode is reverse
biased). When the main power supply
fails. the diode is forward biased and the
NiCd batteries provide power to the load.
The calculations for finding the value of R
and the considerations for choosing the
diode are exactly the same ones we dis-
cussed for our simple charger. There are
other. more elaborate schemes for using
rechargeable batteries like this. but they
all use this approach. Diodes are used to
steer the current where you want it and the
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FIG. 13—VOLTAGE DISCHARGE CURVES for
various types of batteries discharged at the 0.2C
rate. Note the break in the hours scale.

biasing of the diodes is switched by the
presence or absence of the main power
supply.

We now come to the guestion of which
battery type you should use. Well, the
answer is, as we saw with disposable bat-
teries last month. itdepends. As a general
rule. lead-acid batteries are used where
the current draw is going to be heavy and
NiCd's are used where it's not. Now |
Know that these are all relative terms but,
like 1 said, it depends. For practical pur-
poses. let’s just say that if the current draw
is going to be consistently in the multi-
ampere range. go for lead-acid. If it’s un-
der an amp. look at NiCd cells. The rela-
tive merits of each system are summed up
in Table 6 and the voltage-discharge
curves for some of the various batteries
are shown in Fig. 13. I've putin the curves
tor some of the lithium-based batteries as
well as.the zinc-carbon ones so you can
make an overall comparison.

continued on page 113
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Electronics In Medical Imaging

Various imaging techniques, such as X-rays and CAT scans, are commonly used in medicine.
In ihis article, we'll take a look at those techniques and the role electronics plays in them.

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

MEDICAL IMAGING IS USED TO DISPLAY
the structure and function of the body. Itis
used to obtain information about the stat-
us of a healing fracture. the presence of a
tumor. the ability of the kidneys 1o remove
substances from the blood, the presence
of bleeding in the head, and the tlow of
blood through arteries and veins. Elec-
tronics has played an imponant role in
medical imaging in the past, and that role
is steadily increasing. In this article we
will discuss medical imaging techniques
such as conventional X-rays. fluoroscopy.
linear tomography. computerized o
mography, and ultrasound.

X-rays
X-rays are produced when a tungsien
target is bombarded by an electron beam

of sufticient energy. In 1895, Professor
Roentgen discovered that X-rays were ca-
pable of penetrating living tissue and
making images of it appear on fluorescent
surfaces.

Photographic film itselt is relatively in-
sensitive to X-rays. In order 1o avercome
that. the film is placed in a “cassetie " that
holds a fluorescent screen close to the X-
ray film. When struck by X-rays, the fluo-
rescent screen emits light that blackens
the film. It an object prevents X-rays from
reaching the film and fluorescent screen.
the film remains transparent (light) in ap-
pearance at such points.

Figure | shows the arrangement used to
take a conventional X-ray picture. Ex-
posure parameters vary according o the
size of the person. A standard chest X-ray

will use an exposure time of about Yo
second, an X-ray tube voltage ot 120 kilo-
volts. and a current of 400 milliamperes.
The exact exposure time is determined
automatically in many systems by an X-
ray sensitive detector behind the film and
screen. Note that the X-ray beam is diver-
gent; it is cone-shaped and increases in
size as it travels from its source. Therefore
distances between the film, the patient.
and the source of radiation will atfect the
size of images seen. For that reason, stan-
dardized techniques must be used when
taking pictures to avoid confusion.
Figure 2 shows a conventional chest X

ray. Air permits the greatest amount of
radiation to reach the film cassette. The
lungs contain much air. hence they are the
darkest area on the X-ray. Decreasing
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FIG. 1—ROUTINE CHEST X-RAY'S are taken using the arrangement shown. Note that the film is located

in a cassette that also has a flourescent screen.
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FIG. 2—A CHEST X-RAY. Since air allows the
maximum amount of X-rays to reach the film, the
lungs show up as a dark area.

amounts of radiation are able to penetrate
soft tissues. bone, and metal. All material
between the X-ray source and film con-
tributes to the image regardless of the
distance of the material from the film. For
example, a rib on the front of the chest
will be imaged about the same as a rib on
the back of the chest.

Tomography

Figure 3 shows a method of obtaining
images at a certain depth inside the body.
That technique is called conventional to-
mography and has been in use for many
years. In conventional (non-comput-
erized) tomography. the X-ray source and
film are moved simultaneously for several
seconds as the picture is being taken. The
geometry is arranged such that tissue den-
sities at a certain distance from the film
will remain in focus at all times during the

X-RAY SOURCE

POSITION 1 X-RAY SOURCE
POSITION 2
l O
] e

e
-

+—————PLANE OF FOCUS
A /Bopy

BB
FILM CASSETTE
\ POSITION 1

FILM CASSETTE

POSITION 2
FIG. 3—CONVENTIONAL TOMOGRAPHY. In this
technique, the X-ray source and the film cas-
sette move in such a way as to keep all the
structures in one plane in focus.

X-ray exposure, while tissue densities in
other planes will be smeared broadly
across the film. That type of tomography
isrelatively inexpensive and is useful even
though it does not produce as clear an
image as computerized tomography.
Computerized tomography (which will be
discussed below) is more sensitive to
small differences in tissue density and has
a finer resolution (smaller objects and
smaller details can be seen).

Figure 4 compares images obtained by
conventional tomography (Fig. 4-a) and
conventional X-rays (Fig. 4-b). Different
levels in the body are displayed in separate
images in conventional tomography,
showing detail not visible in a standard X-
ray.

It is possible to put substances inside
the body that strongly block X-rays. One
can inject liquids called contrast agents
into arteries. veins, and various body cav-
ities. If placed into an artery, an ar-
teriogram is obtained. Contrast agents
injected into a vein will allow an X-ray to
be taken that will show the vein, as seen in
Fig. 5. Blockage in branches of an artery
or vein can thus be seen. Blockages can
occur when materials are deposited on the
inner wall of an artery. Those form a rela-
tively solid mass called a plaque. That is

especially important when the coronary
arteries that supply blood to the heart
muscle are involved. People often have
chest pain from partial blockage of the
coronary arteries. Similarly, partial
blockage of the arteries supplying the legs
may cause leg pain with walking. Partial
blockage of the arteries supplying a
kidney can cause high blood-pressure (hy-
pertension). Blockage of arteries and
veins can also occur because of blood
clots, foreign bodies. or injury.

When a partial blockage of an artery is
discovered. surgery can be performed to
place a segment of vein in parallel with
the blockage. That allows blood to bypass
the blockage via the vein. Alternatively,
In some cases a balloon can be placed in
the partially blocked blood vessel and in-
flated. The material obstructing the vessel
will be compressed into the walls of the
vessel. Those techniques permit normal
blood flow and cause relief of symptoms.
In patients with certain types of coronary
artery blockage. coronary bypass surgery
is used to prolong life.

The kidneys normally remove many
substances from the blood. Contrast
agents can be injected into a vein in the
arm, a simple procedure. The contrast
agent will then travel through the cir-
culatory system and eventually be con-
centrated and excreted by the kidneys.
Kidney X-rays. also called intravenous
pyelograms or IVP’s can then be taken.
The functioning and structure of the kid-
neys, ureters, and bladder can be studied
using an IVP. While many kidney stones
will not show on an X-ray, they can be
seen in an IVP.

Flouroscopy

Fluoroscopy is imaging that occurs
when X-rays strike a surface that emits
light as a result of X-ray exposure. Image
intensitiers used in fluoroscopy can in-
crease the amount of light seen and de-
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CONVENTIONAL X-RAY
b

FIG. 4—A BONE FRAGMENT that shows up in the tomogram in a, does not show up inthe conventional

X-ray shown in b.
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FIG. 5—IN THIS VENOGRAM, dye is injected to
helo pinpoint the location of a blocked vein.

crease by a factor of 1000 the amount of

radiation needed to give a useful image.
image-intensifier tubes have a fluorescent
screen that emits light when struck by X-
rays. That light causes electrons to be
emitted from a light-sensitive surface that
is just behind the fluorescent screen.
Those electrons are attracted to a second
fluorescent screen by a high voltage. pro-
ducing a brighter image than the one on
the first fluorescent screen. The second
fluorescent screen may be looked at di-
rectly or may be viewed by a television
camera

Use of a television camera permits
magnification. image enhancement. im-
age recording, and other image process-
ing to be done by standard video
equipment. X-ray images can be stored in
a digital memory. It is possible that in the
future. most X-rays will be taken with
fluoroscopic equipment and be stored on
videodiscs or videotape. rather than on
large. expensive pieces of film. Thou-
sands of separate X-ray pictures could be
recorded on one videodisc or videotape.

Digital subtraction angiography

Digital subtraction angiography is a
technique that allows imaging of arteries
without injecting contrast material di-
rectly into them. Without digital-subtrac-
tion techniques. it is necessary 1o inject a
liguid contrast material directly into an
artery that is to be imaged. X-rays are
taken when the contrast material is in the
artery.

It the artery being studied is deep in the
body. a catheter must be placed near the
artery and the contrast material injected.
For example, the renal (kidney) arteries
are often examined. That involves placing
a catheter near the kidneys by threading it
through an artery. such as the femoral ar-
tery in the leg. That procedure is uncom-
fortable. is difficult to perform. and has
the risk of complications. Complications
include infection or bleeding at the site the
artery is punctured. Also. the catheter
may knock a plaque off the wall of any
artery it passes through (such as the aorta
between the groin and the kidney). A
plague knocked loose by a catheter will
travel through the blood stream and even-
tually cause occlusion of a branch of the

SINUS CAVITIES

SKULL (BONE)

BRAIN TISSUE

FIG. 6—A COMPUTERIZED AXIAL TOMOGRAPHY (CAT) scan of a human head. One horizontal level is

shown here.

artery. That causes a lack of blood in the
area supplied by the artery. If that area is
in the brain. for instance. the person will
have a stroke. Such complications caused
by the insertion of a catheter are for-
tunately infrequent (about 0.1% of cases).
but the cost and discomfort of arteriogra-
phy do affect every patient.

With digital subtraction angiography.
the need for an arterial catheter is elimi-
nated. With the subtraction technique. an
X-ray image of the area containing the
artery of interest is obtained and stored in
a digital memory. A contrast agent 1s in-
jected into a vein in the arm, a simple,
relatively safe procedure. A small percen-
tage of the contrast agent will travel to the
artery of interest. but not enough to cause
an image to form on a plain X-ray. A
second X-ray image is taken and stored in
digital memory. The first image is then
subtracted. point by point, from the sec-
ond image. Structures that were the same
when the two pictures were taken cancel
out.

The image remaining is that caused by
the circulation of the small amount of dye
through the artery during the second pic-
ture. An image similar to a standard ar-
teriogram is thus obtained without the
cost, discomfort, and dangers of arterial
catheterization. If there is movement be-
tween the two pictures, the images will
not line up properly. Taking multiple pic-
tures before and after the injection and
choosing those that give the best image 1s
sometimes done. Digital subtraction an-

giography is of limited use in imaging the
coronary arteries because the heart moves
abaut significantly. As digital subtraction
angiography equipment becomes more
refined and less expensive. it is expected
that it will gradually replace conventional
arteriography equipment in many ap-
plications.

Computerized axial tomography

Computerized axial tomography
(CAT) is a technique that can obtain im-
agas of slices of tissue a few millimeters
thick. That technique is very sensitive to
differences in X-ray absorption of tissues.
Conventional X-rays and tomograms are
incapable of detecting the difterences in
X-ray absorption of soft tissues and fluids
{such as blood. brain tissue. and water).
Computerized axial tomography can be
used to detect those differences (see Fig.
6.

If surgery is needed to correct bleeding
inside the head. the CAT scan will usually
show that. Arteriography was necessary
to detect bleeding in the head before the
CAT scan was available. The arteriogra-
phy dye was injected into the carotid ar-
teries that supply blood to the head.
Arteriography is difficult. expensive. and
uncomfortable. The CAT scan is safer
than arteriography, without discomfort.
and easy to perform. On the other hand,
one drawback to CAT scans is that they
are still somewhat expensive.

The CAT scan is performed by having
one or more sources of X-rays and multi-
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FIG. 7—SET UP USED in computerized axial tomography. Here, one or more X-ray sources rotate

around the part of the body being scanned.
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FIG. 8—BLOCK DIAGRAM of the set up used to
obtain an ultrasound A-scan is shown in a. A B-
scan, which is made up of a series of A-scans, is
shown in b,

ple X-ray sensitive transducers positioned
around the area to be examined. Figure 7
shows a simplified diagram with just one
X-ray source and a few X-ray detectors.
The amount of X-ray energy reaching
each transducer is accurately measured.
The assembly of transducers rotates
around the area. taking measurements
along many lines that pass through the
plane being examined. Tens of thousands
of measurements are made. The plane is
divided into picture elements (pixels). A
computer notes which lines crossed
through which pixels and how much ener-
gy got through the tissue each line
crossed. Having that information, the X-
ray density (or the absorption) of each
pixel can be calculated. In practice, the
calculation of pixel density is too time-
consuming, but computers can make ap-
proximate solutions and fit them to the

data. Once that task is completed, an im-
age made up of the pixels can be displayed
by the computer.

Ultrasound

Ultrasound is sound that is at a frequen-
¢y too high to hear. Ultrasound used in
medicine usually has a frequency of 110 5
MHz. Ultrasound is emitted by a crystal
transducer that is placed on the skin. A
jelly-like material is placed between the
transducer and the skin to increase trans-
mission. A portion of the transmitted ul-
trasound is reflected back to the trans-
ducer when an interface between different
tissues is met. Thus, after a shont pulse of
ultrasound is emitted, a series of echoes is
received, as shown in Fig 8-a. That tracing
is referred to as an A-scan. The strength of
individual echoes depends on the dif-
ferences in mechanical properties of the
tissues at each interface. For example,
when a pulse crosses the boundary be-
tween muscle and blood, about 0.1% of
the energy is reflected. The remainder of
the energy continues on to image deeper
structures.

The attenuation of ultrasound increases
with frequency. For most soft body
tissues, the attenuation coefficient is
about | dB/cmyMHz. A structure 5 cm
deep in the body will attenuate a 3.5-MHz
signal 35 dB. A 10-MHz signal will be
attenuated 100 dB. To compensate for the
decrease in signal strength with depth, a
time (or distance) gain control (TGC) sys-
tem is used to pre-process the signal from
the transducer. Signals received further in
time after the transmitted pulse are ampli-
fied more. A series of gain switches are
present on some ultrasound machine pan-
els so the technician can set the gain at
various depths to obtain a picture that con-
tinues to show tissue interface reflections
despite the attenuation of the signal that
occurs due to depth and various interven-
ing structures.

Higher frequencies give a finer picture
resolution because it is not possible to
resolve structures smaller than about a
wavelength in size. The wavelength at 1.5
MHz is about 1 millimeter. Higher fre-
quencies are desirable unless the signal

must travel so deep into the body that it
will be attenuated too much. Frequencies
up to 15 MHz are used to examine the eye
and other small body parts. Frequencies
around 3 MHz are used for deep abdomi-
nal imaging.

The angle the tissue interface makes
with the direction of the ultrasound beam
may cause deflection of the beam in an-
other direction. Successive echoes de-
crease in amplitude because the energy of
the ultrasound is absorbed by the tissue as
well as being reflected and refracted.

The mechanical properties of air and
bone differ from those of soft body tissues
so much that, for practical purposes, ul-
trasound does not penetrate air and bone.
That inability to penetrate air and bone
obviously limits the use of ultrasound
greatly.

Despite significant absorption and re-
fraction, useful images can be obtained
using ultrasound. A two-dimensional pic-
ture, called the B-scan (see Fig. 8-b), is
produced by displaying many A-scans si-
multaneously. Those are produced using a
rapidly vibrating or rotating transducer
that emits hundreds of pulses per second.
That technique can be used to produce a
real-time picture. Alternatively, a storage-
type display can be used. In that tech-
nique, the transducer is moved manually
by a technician and successive images are
retained on the display, producing a pic-
ture. The quality of the picture that results
from that technique can vary greatly be-
cause it depends on the skill of the techni-
cian.

B-scan ultrasound machines produce
images that can be stored in a computer
memory. Some commercially available
machines have pictures with 16 gray lev-
els. The images can be frozen, magnified.
measured electronically, and pho-
tographed. A movable dot (cursor) can
select an area to be examined for overall
movement (such as a heartbeat) or for
blood flow.

Some B-scan ultrasound machines
have two movable dots (calipers) that can
be positioned anywhere on the screen bya
Joystick. A digital readout of the distance
between the two dots is displayed. That is
useful for such things as measuring the
head size (called the biparietal diameter)
of fetuses. The biparietal diameter is re-
lated to the age of the fetus. Some ultra-
sound machines are made specifically for
obstretics. With those ultrasound ma-
chines, the heartbeat of a fetus can be
monitored, for instance along with other
physical data.

The screen containing the B-scan im-
age in some machines will display the
patients’ name and other data so the pho-
tograph will not need further labeling or
get mixed up with other patient's records.
The patient’s name and information about
exposure settings is displayed on CAT im-
ages in a similar manner. R-E
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Satellite-TV Basics

Here's a quick review of some important satellite-TV basics.

THERE'S LITTLE DOUBT THAT ONE OF THE
hottest areas of consumer electronics 1s
satellite-TV reception. In this special sec-
tion, we will be taking a look at the cur-
rent state of the market, and what
equipment is out there for the budding
satellite-TV enthusiast. Before we do
that, however, it might be a good idea to
review some basic satellite-TV concepts
and terms

Satellite concepts

The satellites used for satellite TV are
geostationary. That means that they are
placed in an orbit 22,279 statute miles
above the equator. The speed of a satellite
placed into such an orbit matches the
speed of the rotation of the earth and thus

appears to stand still in relation to the spot
beneath i

The purpose of satellites used for TV i3
to receive signals from an earth station. a
communications facility that is capable ol
both reception and transmission, and re-
transmit them back to earth. On earth. the
signals can be received by.other earth sta-
tions, or by TVRO's (TeleVision Receive
Only). Home setups are TVRO s.

Satellite-TV operates at microwave fre-
quencies. There are two primary bands in
use. The C-band, the one most often used
by cable companies and others to dis-
tribute their programming. spans the fre-
quencies from 3.5 10 6 GHz, while the
Ku-band is located between 12 and 14
GHz.

By MARC STERN

The signal strength of a satellite-TV
signal will of course vary with location. A
chart of the signal strength at various
points on the map can be made. That chart
s called a footprini, and is shown in Fig.
1. Nawrally enough. the area of max-
imum signal strength is located at the cen-
ter of the footprint; that area is known as
the boresight point

As mentioned earlier, satellites orbit
above the equator, in what is known as the
equatonial plane. They are located in that
plane between 79° and 143° west longi-
tude (see Fig. 2). Atthe moment, there are

6 U.S. and Canadian satellites occupy-
ing slots in that orbit. Those slots are
separated by about 4 degrees of arc,
which is about [838 miles. The reason for

#8641 4380100
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FIG. 1—A PLOT of the signal strength of a satellite transmission is called a footprint. The area of
maximum strength is calied the boresight point.
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FIG. 2—ALL NORTH-AMERICAN SATELLITES orbit in the equatorial plane. They are located in that
phase between 79° and 143 west longitude.
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FIG.3—C-BAND SIGNALS ARE UPLINKED at frequencies between 5.9 and 6.4 GHz, and downlinked at
frequencies between 3.7 and 4.2 GHz.

that spacing is to keep the satellites far
enough apart to allow cach satellite to use

the same set of frequencies without inter-
ference (more on that shortly). However,

in order to accommodate more satellites,
the IFCC has laid down guidelines that will
allow that spacing 1o be reduced to 2° over
the next few vears.

The current crop of satellites can be
identified in several ways—designation,
name. position, or any combination of
those. Sometinmes a letter or number fol-
lows the satellite’s name. That indicates
that the satelite is a member of a family of
satetlites or is a replacement tor a satellite
that 1s no longer in service. A satellite
usually has a working life of about 7 10 10
years.

I you were to look ata satellite from the
equator. itwould appear tilted to you. That
is known as the rilr angle of the satellite
and 1t can be adjusted by on-board
thrusters (rocket engines) that are con-
trolled via sophisticated telemetry from
the ground. Those thrusters are also used
to compensate for any variations in the
satellite’s orbit.

Low-power transmitters

You might imagine that satellite trans-
mitters would be high-powered affairs be-
cause of the great distances their signals
must travel. That. however. is not the case.
[nstead. the average satellite transponder,
the device that receives a signal from the
ground and retransmits it back from
space. has an output power of about 3
watts. Each transponder receives and
sends a wide variety of video and audio
mtormation: among the types of com-
munications handled are telephone. busi-
ness data—and., of course, television and
radio programming

Power for the trunsponders and the sat-
cllite itselt is obtained from on-board hat-
teries. Those batteries are kept charged
through solar cells mounted on wing-like
panels that are deploved about the satel-
lite. For maximum charging. the cells
must be ata right angle with respect to the
Sun. To maintain that orientation as the
sutelhite travels inits orbit. the positioning
of the panels is constantly being adjusted.

Whtle low-powered transponders do
draw less current than high-powered ones.
conserving battery life isn’t the only rea-
son that low-powered transponders are
used at C-band tfrequencies. On carth. that
bund s also used for the transmission of
telephone communications. By keeping
power-levels low. interterence with those
telephone communications is kept to a
minimum. You will tind higher power-
output in Ku-band satellites: Canada’s
Anik D tor instance. That's because that
particular band is not shared by any ter-
restrial services.

Uplink and downlink

When a signal is sent from the carth to a
satelhte it is being uplinked. And when
the satellite sends it back. that signal is
being downlinked to carth. Uplinking and
downlinking take place at difterent tre-



quencies. with C-band signals sent to the
satellite at 5.9 10 6.4 GHz. and returning
signals at 3.7-4.2 GHz (see Fig. 3

The 500-MHz uplink and downlink
bands are broken up into a number of
channels. Each transponder on-board a
satellite 1s assigned one of those channels
and each C-band satellite can have as
many as 24 transponders.

On tirst inspection. that would seem to
be at odds with the bandwidth require-
ments of the transponders. That's because
each transponder needs 36 MHz for video
and audio. and 4 MHz tor a guard band
That would seem to limit the maximum
number of transponders to 12 (12 X 40 is
480 MHz). But. by ulternating the polar-
izavion of transponders on adjacent satel
lites. and by maintaining adequate
satellite spacing. as many as 24 transpon
ders can be used

Let's take a closer look at alternating
pokaritv. You will find if you look at two
adjcent sateliites that one will have its
odd channels vertically polarized and its
even channels horizontally polarized
while the other will use the opposite
scheme. Thus. signals from adjacent tran-
sponders will be 90° out-of-phase. That
allows the signals from adjacent transpon
ders 1o overlap somewhat without inter-
terence. Note that alternating polarity 1s
used only if a satellite has 24 transpon-

ders. 1t it has 12, then all transponders are
horizontally polarized. Most U.S. satel
lites have either 12 or 24 trarsponders.
although some have as few as 6. Ku-band
satellites. on the other hand. have as many
as 32 transponders

Signal loss

As we’ve stated, a satellite signal has a
long way to travel. Its round trip is about
44.600 miles and during that long trip up
and down a great deal of it is lost. On a
one-way trip from the satellite to the earth.
about 196 dB of signal is lost and the
signal that arrives at a TVRO antenna has
a strength of about 0.5 x 10 That
signal level is less than thermal noise pres-
ent at the antenna.

Even the uplink signal is aftected by
loss. For the most part. you will find up-
link signals run from 400 watts to a kilo-
wall. The uplink dish affords a gain of 50
dB. or a power ratio of 100.000. Thus. the
100-watt signal effectively becomes a 40-
megawatt one. But. that signal too 1s

reatly attenuated so that it is on the order
of a few microwatts by the time it reaches
the satellite

Signal improvements

Because of the extremelv long dis-
tances they must travel. satellite signals
greatly benefit from the use of some type

of signal processing

In order to improve the signal-to-noise
ratio of a satellite audio-signal, pre-em
phasis 1s supplied to the audio wavetorm
prior to uplinking. After the pre-emphasis
1s added, the signal is modulated onto a
subcarrier in the 5 to 8 MHz frequency
range. The compensation for that pre-em-
phasis—which emphasizes the high-fre-
quency component of the signal—is
supplied by the satellite receiver. That
compensation is done before the signal is
demodulated, and the task is handled by a
de-emphasis network

Video-signal processing. called dither-
ing. also occurs before uplinking. In dith-
ering. an energyv-dispersal waveform (a
triangular waveform with a frequency of
30 MHz) is added to the video signal
That process produces a more uniform
dispersal of the video signal and compen-
sates for energy concentration. Sateilite
receivers have a video clamping network
to counter the effects of ditherin

A typical TVRO system

When you think of a home TVRO sys-
tem, generally the first thing that comes 1o
mind is the dish. That device acts as the
reflector for the weak satellite signals and
concentrates them at a focal point where
the feedhorn is located. The feedhorn is
actually the entrance 1o the waveguide
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The waveguide acts much like the coaxial
or twin-lead antenna cable with which
you are familiar. It serves as the carrier for
the signal from the focal point to the metal
antenna probe. That device. which is usu-
ally no more than an inch long. is the
actual antenna.

From the antenna probe, the signal is
fed to a Low-Noise Amplifier (LNA). That
broadband device amplifies the very low-
level signals so that they are usable by the
rest of the system.

At that point, the frequency of the sig-
nal is still in the 3.7-4.2-GHz range.
Such frequencies require special trans-
mission lines, however. To allow standard
coaxial-cable transmission lines to be
used, the frequency of the signal must be
reduced to a more usable range. That task
is handled by the downconverter.

Thus, from the LNA the signal is
passed to a downconverter, which acts
much like the front-end or first stage of a
superheterodyne receiver. In the down-
converter, the incoming 3.7-4.2-GHz
signal is beat against a local oscillator and
anew intermediate frequency (IF) results,
typically 70 MHz. Signals of that fre-
quency can be handled by coaxial cable
with much lower loss.

As you would guess from the preced-
ing, you will find most downconverters
are located right at the output of the LNA

for minimum signal loss. Since both the
LNA and downconverter are located out-
doors, care must be taken to shield those
devices from the elements.

After downconversion, the signal is
passed via cable—typically 75-ohm
RG59/U coaxial cable—to the receiver.
At the receiver, the signal is again ampli-
fied and then demodulated into the orig-
inal baseband audio and video. The
baseband signals. are then remodulated.
either by a separate remodulator or one
that is integrated into the receiver. (The
reason demodulation and remodulation
are necessary is because both video and
audio are frequency modulated in a satel-
lite system and can’t be used by the televi-
sion receiver. The video must be
remodulated into an amplitude-modu-
lated signal so it can be used by the televi-
sion set, while the audio remains
frequency-modulated.) The remodulator
has an RF output, usually Channel 3 or 4,
that is fed directly to the TV set.

A buyers guide

Now that we have covered some of the
basic elements of a TVRO system. it’s
time to take a look at what is currently
available in terms of satellite-receiving
equipment for the home. We have tried to
cover many of the major TVRO hardware
suppliers, and have listed some key tech-

nical specifications to allow you to make
comparisons between the various units.
A word on prices before we move on:
The prices shown in the following articles
are manufacturer’s suggested retails. As
with many other areas of consumer elec-
tronics, the actual price you may pay can
vary wildly, depending on such things as
demand. availability, and competition. If
you are thinking about purchasing a
TVRO, we suggest you do some careful
comparison shopping beforehand. Now,
let's move on to the guide! R-E

Fprcenkie—
“Now if vou're interested in satellite TV,
this is just the house for vou.!”
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Satellite-TV Receivers

The satellite-TV receiver is the final link in a TVRO system. Learn more about those devices,
including what's currently available, in this article.

MARC STERN

THE FINAL LINK IN A SATELLITE-TV SYS-
tem is the satellite receiver. In some ways
it is probably the most important link in
the whole chain because it is the device
that finally takes the signal that has been
received at the antenna, amplified by the
low-noise amplifier, and downconverted
by the downconverter and tumns it into a
form that can be viewed on a home televi-
sion set or monitor.

One of the few parts of the entire system
that is located indoors, the best type of
receiver to choose is one with 24-channel
receive capability. The reason it is the best
is that it gives you the ability to receive
every transponder with which a satellite
may be equipped. Granted, there are sat-
ellites with only 12 transponders aboard,
but most of them have 24, so it makes
more sense to buy a receiver with 24 chan-
nel-capability.

When you shop for a receiver, you will

find there are two basic types from which
to choose: the frequency-agile receiver,
described above, and the dedicated or sin-
gle-channel receiver that is tuned to one
particular frequency. In general, you will
find, the frequency-agile receiver is what
you want because it gives you the ability to
tune in every possible satellite channel
available. The dedicated receiver. on the
other hand, is fixed to one channel and is
best suited for those instzllations where
you only want to receive one channel or
service. For instance, news organizations
or those companies that need only to re-
ceive information from a single source
would make use of a sinzgle-channel re-
ceiver.

Receiver operation

The first step in processing a satellite-
TV signal is downconversion. Receiver
set-ups handle that in one of two ways.

Many use an external downconverter
mounted at the dish. Others handle the
downconversion process internally.

Looking first at the receivers that han-
dle the downconversion internally, those
are generally double-conversion units.
The first downconversion is handled by a
mixer/local-oscillator arrangement. That
stage produces an IF of typically (it can,
and does, vary according to the manufac-
turer) 1100 MHz. In addition, that stage
also acts to increase the selectivity and
gain of the receiver.

The 1100-MHz signal is then fed to a
second mixer/local-oscillator stage. The
output of that second stage is the second
IF frequency of 70-MHz.

Note that only the first IF is tunable,
despite the fact that two IF stages are
used. That’s because the output of the first
stage remains the same (1100 MHz) re-
gardless of which frequency is selected,

$864 4380100

[ ]
[7-]



RADIO-ELECTRONICS

~
o

allowing the use of a fixed second IF
stage.

A word about bandwidth: the band-
width of the uplinked and downlinked sig-
nals is 36 MHz and normally that would
be the bandwidth of the IF stages. In
many receivers, however, that bandwidth
is limited to only 28-30 MHz. That is
done to reject noise that normally lies at
the upper and lower limits of the 36-MHz
signal. Narrowing the bandwidth also in-
creases the gain of the two IF stages.
There is, of course, a tradeoff; by narrow-
ing the bandwidth, picture quality is re-
duced slightly.

That system has one major drawback . It
requires that the microwave downlinked
signal be brought some considerable dis-
tance from the outdoor LNA to the indoor
receiver. Unfortunately, because of the
high-frequency of those signals, cable
losses can be significant if standard coax-
ial cable is used. Instead, heliax, which is
very expensive, must be used. Because of
that, receivers that use an external down-
converter are far more popular.

There are two types of external down-
converters—dual and single. Systems
that use external dual downconversion dif-
fer little from those that use internal dual
downconversion. The major difference is
that the two IF stages discussed pre-
viously are housed in a separate
weatherproof cabinet and are located at
the dish. The output of the downconverter
is, once again, 70 MHz, and signals of
that frequency can be brought into the
house using standard coax (such as
RG-59/U).

In single-downconversion systems, all
of the downconversion is handled in a
single stage, as the name would imply.
Once again, the circuitry is housed in a
weatherproof box located at the dish and
the output of the downconverter is 70
MHz. The major drawback to that scheme
is that it is susceptible to the generation of
image signals. To guard against that, re-
ceivers that use single-stage downconver-
ters may be equipped with an image-
rejection mixer.

Tuning and more

Satellite-TV receivers differ from other
receivers in a few aspects. For one thing, a
standard superheterodyne AM or FM re-
ceiver is tuned by varying the local os-
cillator and the RF amplifier. In a satellite-
TV receiver, the RF amplifier is the LNA,
which is not tunable. Instead, all tuning is
handled by the local oscillator in the first
IF stage (which in the case of single-con-
version units, is the only one). That IF
stage is either at the dish or at the receiver,
depending on the location of the down-
converters as previously discussed. As
tuning is done by varying a DC voltage to
the oscillators, the type of oscillators used
are VCO’s (Voltage Controlled Os-
cillators).

More significantly, however, a satellite-
TV receiver must do at least some signal
processing. The video signal, for in-
stance, is frequency modulated, which
means it is incompatible with the NTSC
standard. To overcome that, the receiver
must extract the original baseband video
from the signal and then amplitude modu-
late so that it can be input to a standard
TV-receiver. In addition, a video de-em-
phasis circuit is needed to counteract the
signal processing performed on the uplink
signal.

In addition to the primary frequency,
each transponder may also relay a number
of audio subcarriers. In order to receive
those subcarriers, which are (usually) lo-
cated at 5.6, 5.8, 6.2, and/or 6.8 MHz, a
satellite receiver is equipped with a tuna-
ble audio demodulator. While the sound
output is normally mono, stereo can be
obtained if the unit is equipped with a pair
of audio demodulators (one for each chan-
nel of sound). Some units are so equipped;
in others, an add-on is required if stereo is
desired.

Receiver features

Satellite receivers use several different
tuning schemes. Many receivers feature
continuous tuning with detent or click-
stop tuning dials. Some use rotary dials,
while others are of the slide-rule type.
Still others offer digital readouts, which
are, of course, much more convenient.

An important feature of any receiver is
a tuning, or signal-strength meter. That
meter indicates the strength of the signal
being received. The tuning meter lets you
know when the strength of the signal
being received is at its maximum. As
such, it is a valuable aid in tuning the
receiver and in adjusting the position of
the dish.

Many receivers use SAW (Surface
Acoustic Wave) filters. A SAW filter deliv-
ers almost ideal shaping for the IF band-
pass waveform and delivers a nearly flat
response over ‘the passband region. That
type of filter does have a high insertion
loss, around 30 dB, but that can be over-
come through the use of additional IF
stages.

Another feature to look for in a satellite
receiver is a vertical/horizontal polariza-
tion selection switch. That allows you to
set the receiver to the particular polariza-
tion used by a satellite. Of course, its use
is predicated on having the proper dual-
polarization antenna feed at the dish.

Here is a quick listing of other features
to look for in a satellite receiver:

A video-output terminal gives you easy
access to the baseband video (and some-
times audio) signals. If you have other
equipment (TV, VCR, etc.) that can ac-
cept that type of signal (i.e., has a video
input), its use will provide better video
resolution.

A channel-calibration control, which is

usually located on the rear of the receiver,
is used to assure that the tuning is correct.

Some satellite-TV programmers
scramble their transmissions to prevent
unauthorized viewing. While there are
many scrambling schemes that may be
used, one relatively simple one is simply
to invert the video signal. Some receivers,
however, are equipped with a video inver-
ter that allows the viewer to defeat that
(and only that!} type of scrambling.

For convenience, you might want a re-
mote control. While frequency selection
from your easy chair isn’t a must, it is a
nice feature.

A fine tuning control is handy for peak-
ing the quality of the picture.

Some receivers offer a scanning feature
that is used to rapidly scan through the 24
transponder channels in succession. In
addition, some offer a dual-speed scan-
ning feature that lingers at an active chan-
nel, giving the viewer time to decide if he
wants to override the scan function and
watch the programming at the current fre-
quency.

Last but not least, tunable audio is a
nice feature to have. That control lets you
fine-tune the sound for best results.

Now that we have gone over some re-
ceiver basics, let's take a look at what is
available in the marketplace.

Anderson Scientiflc

Supplied with an SC24 block downcon-
verter, the dual-conversion ST/000 re-
ceiver is available for $300. It features a
built-in RF modulator, 5.5- to 7.2-MHz

ANDERSON SCIENTIFIC ST1000

audio tuning, a signal-strength meter, au-
dio and video outputs, wide range AGC,
built-in AFC, and a rotary tuning-dial.
The IF bandwidth is a narrow 28 MHz,
and the SC24 downconverter offers a gain
of 20 dB.

Arunta

The Challenger Il Receiver is available
for $510. It features a tuning meter, 5-8-
MHz audio tuning, a polarity switch, ro-
tary tuning and readout, built-in RF mod-
ulator, remote downconverter (single
conversion), a SAW filter, a 26-MHz IF
bandwidth, and composite and baseband
video outputs.

The single-conversion InVader sells for
$815. It features a digital readout, LED-
bar-graph signal-strength meter, automat-
ic polarity-switching with skew adjust-
ment, frequency-agile audio with auto
deviation and center-tuning indicator,
SAW filter, an IF bandwidth of 26 MHz,
and composite- and baseband-video out-



puts.

The single-conversion $2195 Intercep-
tor contains a complete stereo processor
for monaural and multiplexed, matrix,
and discrete stereo. It features selectable
wide or narrow audio bandwidth and dy-
namic noise reduction. Other features of
the unit include a SAW filter, video inver-
ter, signal-strength meter, rotary tuning-
selector, polarity control, and an IF band-
width of 26 MHz.

Automation Techniques

The GLR-500, priced at $495, features
full rotary tuning, tunable audio (5-8
MHz), polarity control, signal-strength
meter, and a weatherproof downconverter.
The GLR-520, priced at $650, features
pushbutton transponder selection, audio-
level control, fine-tuning control, signal-
strength meter, remote control, and tuna-
ble audio. The GLR-560, priced at $750,

y b

AUTOMATION TECHNIQUES GLA-500

features pushbutton transponder selec-
tion, dual audio channels for stereo with
metered level controls, 30-MHz IF band-
width, a fine-tuning control, and audio
tuning-meters.

The GLS-808, available for $1095, is a
complete receiving system. It includes an
LNA, downconverter, RF modulator, in-
frared remote-control, and cabling. The
receiver features synthesized tuning, au-
tomatic polarity-switching, pushbutton
channel-selection, LED readout, and sig-
nal-strength meter. Optional accessories
include a relative-power meter for down-
converter monitoring and additional re-
mote control units. Remote control units
are also available for Automation Tech-
niques other receivers. Those feature 12-
position (with detents) rotary transponder
selection, polarity control, and fine tun-

ing.

Avcom

Priced at $1595, the rack-mounted
COM-66(T) works with the BDC-60
block downconverter. It features a tuning
meter, rotary channel selection with scan-
ning, audio and IF filtering control, a 30-
MHz IF bandwidth, and polarity-, black-

AVCOM model COM-3

and-white-/color-, and normal-/inverted-
video selectors. Also offered is a
COM-65(T), which is similar to the pre-
vious unit but offers only two-channel se-
lection.

The Avcom COM-2A and COM -2B are
priced at $695 and $663 and feature rotary
channel selection, tuning meter, and auto-
matic polarity-reversal. The COM-2A fea-
tures a remote-tuning unit. Both units are
supplied with Avcom’s RDC-10 down-
converter.

Priced at $1895, the Avcom COM-3
and COM3R feature a signal-strength
meter, rotary channel tuning, automatic
polarity-switching, and dual video out-
puts. The COM-3R has remote tuner.

Blonder-Tongue

The $2281 model 6007 receiver fea-
tures detent tuning, signal-strength meter,
remote control, automatic polarity
switching, and special circuitry to aid in
the reception of low-level signals.

Boman Industries

Priced at $1199, the SR-2000 receiver
features pushbutton tuning, preset audio,
time display, dynamic noise-reduction,
video inversion, AFC, transponder
search, and 6.8-MHz audio preset. Other
features include automatic polarity-
switching, east-west antenna-position
tuning control (for use with Boman's an-
tenna positioners and polar mounts), skew
polarity tuning, dual-speed scanning,
LED display, and tuning and signal-
strength meters. Also available is a remote
control that features channel selection, up
and down search, standby, LED readout,
6.62- and 6.8-MHz audio presets, and
audio override.

The SR-2500, priced at $1364, features
satellite search (a programmable feature
that allows you to control the dish posi-
tioning from the receiver; for use with
Boman's dish positioner and polar
mounts), left-right channel variable au-
dio-tuning controls, auto polarity selector
(for use with Boman's Polarmatic), skew
tuning, polarity reverse button. scanning,
discrete stereo selector, stereo-balance
control, matrix-stereo selector button,
LED display, 6.8-MHz audio preset,
wide/narrow audio-bandwidth selection,
left-right-channel audio meters, signal-
strength meter, video-inverter. AFC, fine
tuning, detent volume-control, LNA/DC
power remains on when unit is switched
off, IF-gain control, dynamic noise-re-
duction, and a parental-guidance switch
(for locking out certain transponders).

The SR-800, priced at $599, features
24-channel detent tuning, stereo ca-
pability, fine tuning, signal-strength
meter, AFC, and six preset audio chan-
nels.

Earth Terminals
Earth Terminals Microwave Receiver,

priced at $1,425, features automatic AFC,
remote control, automatic 5.5- to 6.8-
MHz audio-subcarrier selection tuning,
signal-strength and center-tuning meters,
remote gownconverter, continuous rotary
tuning, and a 30-MHz IF bandwidth.

Gensat

The Model CSR-1200 stereo receiver,
priced at $700, is designed to work with
the BDC-1200 block downconverter. It
features polarity control, dual-audio and
integral-stereo decoders, full subcarrier
tuning, tuning meter, remote control, and
has a 24-MHz IF bandwidth.

Gillaspie

The model 9600 is priced at $495. It
features an infrared remote-control, polar-
ity control, pushbutton tuning, signal-
strength meter, LED channel readout,
built-in fine tuning, tunable 5-8 MHz au-
dio, AFC, and scanning.

GILLASPIE modei 9600

Gould (Dexcel Division)

The Dexcel satellite receiver lineup
consists of the DXR-1100, DXR-1200, and
DXR-1300, which are priced at $1,225,
$1,255, and $1,990, respectively. The
DXR-1100 includes among its features
built-in matrix stereo decode, a standard
remote control, AFC, fine-tuning control,
and a signal-strength meter. The
DXR-1300 offers a built-in control for the

GOULD DXR-1300

Polarotor (a device that automatically
switches antenna polarity), matrix and de-
screte stereo, selectable narrow and wide
audio-bandwidths, digital channel-dis-
play, and signal-strength and channel-tun-
ing meters. The DXR-1300 offers
pushbutton tuning, a digital channel-dis-
play, built-in Polarotor control, matrix or
discrete stereo, infrared remote-control,
selectable narrow/wide audio bandwidth,
and a 35-watt audio amplifier.

KLM

Seven models are available—the Sky
Eve 1V, priced at $635; the Sky Eve V,
priced at $495; the Sky Eye VI, priced at
$975: the Sky Eve 7X, priced at $710: the
Sky Eve VIII, priced at $825; the Sky Eye
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KLM Sky Eye VI

X, priced at $550, and the Olympiad 1,
priced at $385. The Sky Eye IV features a
slide-rule tuning dial, 24-channel
coverage, defeatable AFC, polarity
switch, 5.5- to 7.5-MHz audio tuning,
center-tune LED, and an LED signal-
strength meter. The Sky Eye V features a
polarity switch, signal-strength meter,
5.5- 10 7.5-MHz audio tuning, slide-rule
tuning dial, and a SAW filter. The Sky Eye
VI features 5.5- to 7.5-MHz audio tuning,
switchable narrow and wide audio band-
width, AFC defeat, polarity switch, fine-
tuning, two-speed scan tuning, signal-
strength meter, and a remote control. The
Sky Eye 7X features a polarity switch,
polarity skew selector, AFC defeat, 5.5-
to 7.5-MHz tuning, center-tune LED, and
LED signal-strength meter. The Sky Eye
VI features 5.5- to 7.5-MHz audio sub-
carrier tuning, polarity-skew control, po-
larity switch, scanning, seek, fine tune,
LED channel indicator, synthesized tun-
ing, and signal-strength meter. The Sky
Eye X features AFC defeat, polarity
switch, and 5.5- to 7.5-MHz audio tun-
ing. The Olympiad ! offers a polarity con-
trol-switch, 5.5- to 7.5-MHz audio
tuning, and a 30-MHz IF bandwidth.

Lowrance

Lowrance offers two receivers, the Sys-
tem 70~ and the System 70+, priced at $650
and $750. The System 70« offers detent
tuning, variable fine-tuning, AFC with
defeat, variable audio-tuning, wide and
narrow audio-bandwidth selection, sig-
nal-strength meter, video inverter, audio/
video outputs, switchable polarity inter-
face, and scan tuning. The System 70s
offers all of the above and adds dual varia-
ble audio-tuning (wide or narrow band-
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LOWRANCE System 70

widths), independent subcarrier tuning,
and both descrete and matrix stereo ca-

pability.

Luxor/Magnum

The $850 9550 features dual scanning
modes, video inversion, defeatable AFC,
Dolby noise-reduction, 2 to | audio ex-
pander, outputs for composite video and
audio, remote antenna control with addi-
tion of dish positioner, remote control,

mono and stereo modes with dual audio-
bandwidth selection, LED channel-read-
out, and pushbutton tuning. A remote
control is available as an option. The $650
9539 (Mark One) features mono and ster-
eo modes, polarity control, switchable
audio IF, scanning, video inversion, vid-
¢o level-meter, pushbutton tuning, and
LED channel-readout.

LSl Technologies

Priced at $550, the model 131 features
block downconversion, tuning meter, vid-
eo inversion, polarization control, contin-
uous rotary-tuning, 5.5- to 8-MHz
tunable audio, video and audio outputs,
and a SAW filter.

McCullough

McCullough offers four models, the
ELC-24, ELX-24, USA-I, and USA-IM
which sell for $445, $495, $345, and
$365. Those are tunable 24-channel satel-
lite receivers with a remote single-con-
version downconverter. Standard features
include signal-strength meter, local, re-
mote and scan tuning, wired remote con-
trol, polarity control, tunable audio,
discrete and matrix stereo capability, and
a baseband video/audio output.

National Microtech

National Microtech offers two mod-
els—The Apollo Z-70, priced at $700,
and the Apollo Elite, priced at $1352. The
Apollo Z-70 offers continuous 24-channel
rotary tuning with detents, automatic po-
larity switching, fine tuning, scanning, a
27-MHz IF bandwidth, remote downcon-
verter, tunable audio, and a tuning meter.
There is an optional remote control. Na-
tional Microtech’s other unit, the Apollo
Elite, offers an infrared remote control,
microprocessor-based  direct/sequential
tuning, LED chahnel display, automatic
polarity-switching, fine tuning, scanning,
tunable audio, tuning meter, volume con-
trol, television set on/off control, mute,
channel lockout, remote-antenna control
(for use with the company’s Navigator
antenna positioner with memory), and a
22-MHz IF bandwidth.

Radio Semiconductor

For those who need to feed signals to
more than one set, Radio Semiconduc-
tor’s Locom system, which consists, in
part, of the BR 220 block receiver
($260)/BC 124 block converter ($95), of-
fers an interesting alternative. In block
conversion, rather than tuning the down-
converter for a single transponder fre-
quency, the entire C-band is downcon-
verted at once and the receiver uses a
broadband UHF tuner to select the fre-
quency of interest. That could be a less
expensive approach for multi-set set-ups.
Among the BR 220’s more noteworthy
features are tunable audio and a 23-MHz
bandwidth.

REGENCY SR-1000

Regency

Regency offers two models, the SR
1000, priced at $499, and the SR 3000.
priced at $550. The SR 1000 features po-
larity control, “*X/Y graph” LED signal-
strength meter for tuning, variable audio,
built-in RF modulator, video/audio out-
put, subcarrier output, inversion control,
a weatherproofed remote downconverter,
and continuous rotary tuning. The SR
3000 features detent tuning with defeata-
ble AFC, preset and variable audio-con-
trol, signal-strength and center-tuning
controls and meters, polarization skew
adjustment, dynamic-noise-reduction cir-
cuitry, format switch control, external-
meter jack, video inversion control, vid-
eo/audio outputs, a 25-MHz IF band-
width, and a remote downconverter.

Sat-Tec

Three models are available from Sat-
Tec—the SR-3240, priced at $539; the
R-50008P, priced at $279, and the
R-7000, priced at $379. The SR-3240 fea-
tures rotary detent tuning, LED readout,
automatic polarity switching; automatic
antenna-selector, built-in scanner, and
matrix stereo. The R-5000SP offers a po-
larity switch, AFC, 5.5-to 7.5-MHz au-
dio tuning, signal-strength meter (tun-
ing), rotary tuning, remote downcon-
verter, and a video output. The R-7000
features a signal-strength meter scanning,
polarity control, polarity-skew compensa-
tion and stereo.

Wilson Microwave Systems

Two models, the YM 400, priced at
$495, and the YM 1000, priced at $750,
are offered. The YM 400 features continu-
ous rotary tuning, scanning, automatic
switching between satellite- and ter-
restrial-TV, signal-strength meter, polar-
ity control switch, 5.5- to 7.5-MHz audio
tuning, and a SAW filter. The YM 1000
features pushbutton tuning, remote con-
trol, 5.5- to 7.5-MHz audio tuning, LED
channel-readout, signal-strength meter,
and automatic switching between satel-
lite- and terrestrial-TV.

Winegard

Winegard offers the model SC-7035,
priced at $950, and the model SC-7035S,
priced at $1,025. Both units feature con-
tinuous rotary tuning with LED display,
fine tuning, remote antenna control, scan-
ning, polarity switch, 5.5- to 8-MHz au-
dio tuning, signal-strength meter, and a
27-MHz IF bandwidth. R-E
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The Dish

MARC STERN

A guide to what to look for when shopping for a dish, and a guide to whats available.

FHERE IS NO PART OF A TELEVISION RE-
ceive-only (TVRO) system that is more
obvious than the antenna dish. The dish.
of course, is not actually an antenna. In-
stead it serves a double function. gather-
ing the very weak signals from a
geostationery satellite. and focusing them
on the antenna itself. In reality. the dish is
little more than a signal-refiecting device.

The importance of such a device is
quite obvious when you consider the low
strength of a downlinked stgnal. The out-
put power of a typical satellite-TV tran-
sponder is on the order of 5 watts. In
addition. that signal must contend with
traversing 22,000 miles and the losses that

that entails. That loss. known as space or
spreading loss. can be on the order of 196
dB. so the signal strength on earth can be
as low as .05 x 10-2! watts. The result is
that the signal can literally be buried in a
hash of thermal noise when it reaches the
antenna’s refiector.

For those reasons, the gain of the
TVRO antenna needs to be 3510 45 dB or
more just to pull the signal out of the
thermal noise level. That's why relatively
lurge reflectors are needed.

In general, most TVRO dishes are par-
abolic, although there are some on the
market that are spherical. Regardless of
the shape, most dishes are made form

either aluminum, stainless steel, or fi-
berzlass (or similar material) with a met-
alized surface. To reduce the effects of
weathering, a metal dish is usually further
treated with some heat-absorptive (not re-
tlective) material; the thermal properties
of the material are important because we
want to keep heat away from the feedhorn.
That treatment involves either applying
rustproofing or coating the dish with fi-
berglass. It is important that that step be
taken so that the antenna doesn’t oxidize
or pit. which can change the signal
characteristics of the antenna. Pitting
caused by oxidation can cause refiections
and signal loss at the feedhorn.
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Two considerations that you should
keep in mind when shopping for a dish for
your home TVRO system are the type of
construction and wind-loading. In gener-
al, dishes can be one-piece or petalized,
and either solid or wire mesh. You will
find that adish that is petalized—made up
of many sections—is easier to ship than a
one-piece unit, but more difficult to as-
semble. It is also easier to move a pe-
talized dish, should the need arise.

In general, you will also find that a
solid dish is more prone to problems in
high winds than one that is made up of
wire mesh. Solid dishes are dlso much
heavier than mesh ones and can accumu-
late water or, in freezing weather, ice.

Spherical versus parabolic

Although the majority of dishes on the
market are parabolic, spherical dishes do
offer some advantages. For starters, the
signal reflection characteristics of the dish
can be excellent, with a sharper area of
focus than that of a parabolic dish. A
spherical dish doesn’t have to be precisely
pointed at a satellite, unlike a parabolic
antenna. In fact, it can be as much as 20-
degrees off a direct line and the picture
will still be usable. That means you can
use a spherical dish to focus on several
satellites simultaneously. Of course, the
focal point for each satellite will be dif-
ferent.

You will primarily find a spherical dish
used in a fixed installation with a fixed
support that is usually very substantial.
That substantial support is of benefit in an
area where wind-loading is a significant
factor.

The primary disadvantage of the spher-
ical dish, and the main reason it is not
popular for use in home TVRO’s, is its
long focal length, which can reach 12 to
20 feet. (The focal length of an dish is the
distance from its center to the focal
point—the area where all of the signals
are gathered at the feedhorn.)

Special considerations

When you are choosing a dish for your
TVRO system, there are some special
considerations of which you should be
aware.

Dish gain, usually from351050dBina
home TVRO system, is related to dish
aperture. Unfortunately, dish manufac-
turers usually quote that specification at
the high end of the C-band range, where
gain is usually higher, rather than at the
middle or low-end of the band. Still, that
specification is useful as a guide. In gener-
al, you will find a six-foot dish has a gain
of about 35 dB, with gain increasing
about |1 dB for each extra foot in dish
aperture until you reach 11 feet. Beyond 11
feet, you will find about 1/2-dB gain-per-
foot. Gain also depends on the curvature,
shape (spherical vs. parabolic), and con-
dition of the dish.

Beamwidth tells you how well a par-
ticular antenna will accept the signals of
one satellite, while rejecting those of
others. Therefore, the narrower the beam-
width the more selective is the dish.

For a TVRO system to function prop-
erly, it must be properly matched
throughout. That is why the VSWR, or
Voltage Standing Wave Ratio, must be
low, as close to 1 to 1 as possible. If the
VSWR of a particular dish is poor, it
means too much of the signal is not being
focused on the feedhorn, which results in
a poor transfer of signal from the antenna
to the receiver. That, of course, means
that there’s a deterioration in the quality of
the picture that you eventually see.

Mounting Considerations

There are several types of mounts that
are suitable for a TVRO dish. Those are
fixed mounts, Az/El mounts, and polar
mounts. The fixed mount, as its name
implies, is fixed in one direction at one
satellite. That type of mount, if suitably
reinforced, can withstand high winds the
best. Of course, it also has the advantage
of not requiring adjustments once it’s in-
stalled. That advantage is also its chief
disadvantage, as it restricts you to viewing
only one satellite.

The most versatile mount is the Az/El
(AZimuth/ELevation) type of mount. That
type of mount allows you to move the dish
across the satellite arc, as well as up and
down. The chief disadvantage of that type
of mount is that a change in one parameter
(either azmuth or elevation), will require a
change in the other. Hence, that type of
mount is very difficult to adjust.

The most popular mount for home
TVRO?s is the polar mount. It features the
adjustability of the Az/El mount, but
takes many of the headaches out of adjust-
ment because you only adjust the angle of
azmuth; the elevation is taken care of au-
tomatically. That type of mount can also
be controlled from indoors.

With all of that out of the way, let's take
a look at what the dish manufacturers are
offering.

Blonder-Tongue

Our first manufacturer, Blonder-
Tongue, offers 5 dishes suitable for home
TVRO’s. Those are the $2050 model
6034 (9-foot), which is expandable to the
$2440 model 6035(10-foot); the $2318
model 6053 (12-foot); the $5107 model
6048 and the $5186 model 6050 (15-foot),
and the $6500 model 6026 (16-foot).

Looking a little more closely at the
dishes, the 6034/6035 is a solid dish of
petalized construction. An interesting
feature is that the 9-foot 6034 can be retro-
fitted with extender panels to turn it into
the 10-foot 6035. Gain is 39.5 dBi (9-
foot)/40.1 dBi (10-foot), beamwidth is 1.9
(9-foot)/1.7 (10-foot) degrees, VSWR is
1.3:1, and winds to 100 mph can be with-

stood. The dish weighs 350 pounds (9-
foot)/440 pounds (10-foot) and is avail-
able with either Az/El or polar mounts.
The model 6053 12-foot dish offers a
gain of 41.7 dBi and a beamwidth of 1.5
degrees. It is a solid dish of petalized
construction, weighs 1100 pounds, and
can withstand winds to 125 mph. The dish

BLONDER-TONGUE 6034

comes with a “T-bar” Az/El mount.

Blonder-Tongue’s 15-foot models are
available with either prime focus (6048)
or Cassegrain (6050) feeds. Both models
are solid (fiberglass) dishes of petalized
construction, weigh 1200 pounds, feature
AZ/El mounts, and can withstand winds
to 100 mph. The model 6048 offers a gain
of 43 dBi, a beamwidth of 1.1 degrees,
and a VSWR of 1.3:1. The model 6050
features a gain of 43.5 dBi, a beamwidth
of 1.12 degrees, and a 1.3:1 VSWR.

Finally, the 16-foot 6026 features a gain
of 44.1 dBi, abeamwidth of 0.86 degrees,
and a 1.3:1 VSWR.

Boman Industries

Boman Industries offers two dishes,
the model SA-3000 and the model
SA-2400. Looking at the top-of-the-line
SA-3000, that 10-foot one-piece con-
struction, fiberglass dish is rated to with-
stand winds of up to 120 mph. It boasts a
VSWR rating of 1.2:1 and a gain of 40.1
dB. It sells for $840.50. The smaller (8-
foot) SA-2400 is also of one-piece con-
struction, but the material used is spun
aluminum. It sells for $365.50.

Comtech Antenna Corporation
Comitech offers offers a wide variety of
dishes. Their 10-foot model boasts a gain
of 40 dBi, a beamwidth of 1.7 degrees,
and weighs 650 pounds. It is made of
fiberglass, features a manual Az/El
mount, and sells for $1790. The 12.5-foot
model has a gain of 42.9 dBi, a beam-
width of 1.4°, and a weight of 800 pounds.
It is made of fiberglass, features either an
Az/El or polar mount, and sells for $2060.

Conifer

Conifer offers a 12-foot, petalized wire-
mesh dish. The model AN-1200 features a



COMFER AN-1200

gain of 42.3 dBi, a beamwidth of 1.5
degrees, and weighs 300 pounds. It uses a
polar mount, is rated to withstand winds
up to 100 mph, and sells for $1300.

Delta Satellite

Delta’s Starduster is an 8-foot spun alu-
minum solid dish that boasts a gain of
38.5 dB, uses a polar mount, weighs 69

DELTA Starduster

pounds, and sells for $799. Other dishes
in the line include the 10-foot fiberglass
Delra 1 ($1149) and the 13-foot Delta 11
(51895)

General Instrument

Among the offerings from General In-
strument are the SA08IS, SAJ02, and the
SA122. The 8-foot SAOSIS features a gain
of 38.1 dB and a beamwidth of 2.2 de-
grees. It is made of aluminum, uses a
polar mount, and sells for $1025. The 10-
foot SA/02 features a gain of 40.3 dB and
a beamwidth of 1.8-3.8 degrees. It is
made from spun aluminum, uses a polar
mount, and sells for $2235. The 12-foot
SAI22 features a gain of 42.2 dB and a
beamwidth of 1.5-3.2 degrees. It is made
of spun aluminum, uses a polar mount,
and sells for $2540.

industries PPD

The Sphinx is a 12-foot petalized, poly-
urethane dish. It boasts a gain of 42 dBi
and a beamwidth of 1.35 degrees. The
dish weighs 380 pounds, uses a polar

INDUSTRIES PPD Ephinx

mount. and sells for $1235. A i0-foot ver-
sion and Cassegrain feed are also avail-
able.

Janeil

The Janeil 9-foot dish is a petalized,
aluminum mesh unit. It boasts a gain of
39.5dB and a beamwidth of 1.89 degrees.
Its polar mount features a full declination-
tracking adjustment. The dish itself
weighs 110 pounds; the mount weighs 130
pounds. The saggested retail price is
$929.

Also from Jane:l is their Dark Star
dish. That 12-foot mesh dish sells for
$1149.

KLM

KLM X-11

KLM offers 8-, 11-, and 16-foot mod-
els. The 8-foot Mini-X has a 37.3-dB
gain. It is of of petalized wire-mesh con-
struction, weighs 85 pounds, uses a polar
mount, and can withstand winds to 100
mph. It sells for $850.

The 11-foot X-/1 has a gain of 40.5 dB.
It is of petalized wire-mesh construction,
weighs 125 pounds. uses a polar mount,
and can withstand winds to 100 mph. The
dish sells for $1420.

The 16-foot X-/6 has a gain of 43.5 dB.
It is of petalized wire-mesh construction,

KLM Mini-X

weighs 290 pounds, uses a polar mount,
and can withstand winds to 100 mph. It
sells for $2995.

Luly Telecommunications

Luly offers a variety of popular-sized
wire-mesh dishes. Their 6-foot model has
a gain of 35 dB, a beamwidth of 2.8
degrees. and sells for $950. Their 8-foot
model has a gainof 37.5 dB. a beamwidth
of 2.2 degrees, and sells for $1050. Their
10-foot mode! has a gain of 39.5 dB, a
beamwidth of 1.7 degrees, and sells for
$1150. Their 12-foot model has a gain of
41.5dB, a beamwidth of 1.4 degrees, and
sells for $1250.

McCullough Satellite

-

McCULLOUGH SATELLITE 8-Ball

McCullough offers both spherical and
parabolic dishes in kit form. Their alumi-
num-mesh 8-ball spherical dish (featured
in the August and September 1981 issues
of Radio-Electronics) is available in 8-
($395), 10- ($445). 12- ($475) and 16-foot
($1200) versions. Their aluminum-mesh
Wagon-Wheel parabolic dishes are avail-
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able in 8- ($300) and 10-foot ($350) sizes.
Also available from the company are 8-
($300) and 10-foot ($350) parabolic fi-
berglass dishes.

Miralite Corp.

The Miralite Corporation offers two
dishes that are suitable for home TVRO
applications. Their 12-foot model offers
42-dB gain, weighs 300 pounds, and can
withstand winds to 125 mph. It sells for
$2484. An 8-foot model, which sells for
$1085, is also available.

Paradigm Manufacturing

Paradigm offers their Paraclipse dishes
in three sizes. All models are of mesh
construction and come with polar
mounts. The 9-foot model has 39.3-dB
gain and a beamwidth of 1.8 degrees. It
sells for $995. The 12-foot model has a
gain of 42.3 dB and a beamwidth of 1.28
degrees. It sells for $1295. Finally, the 16-
foot model has a gain of 44.8 dB and a
beamwidth of .9 degrees. That dish sells
for $4995.

Pico Satellite

Pico offers single and dual-feed mod-
els. The SAR-I4SF is a 14-foot dish with a
43.6-dB gain and a 1.27 degree beam-
width. It weighs 356 pounds, is of cast
aluminum construction, can withstand
winds to 120 mph, and costs $3350.

The SAR-10SF is a 10-foot dish with a
gain of 40.8 dB and a beamwidth of 1.51
degrees. It is made of cast aluminum,
weighs 205 pounds, and is rated to with-
stand winds to 125 mph. The dish sells for
$2,050.

In dual-feed models, there is the
SAR-10DF. That 10-foot dish has a 40.5-
dB gain and a 1.55-degree beamwidth. It
weighs 205 pounds, is made of cast alu-
minum, and can withstand winds to 125
mph. It sells for $2,250.

The 14-foot SAR-I14DF dual-feed dish
has a gain of 43.1 dB and a beamwidth of
1.3 degrees. It weighs 356 pounds, is
made of cast aluminum, and can with-
stand winds to 125 mph. It sells for
$3,350.

Quadralite

QUADRALITE 4-foot dish

Quadralite offers a rather interesting
entry—a 4-foot dish intended for recrea-

tional-vehicle (RV) use. That relatively
small dish has a gain of 34 dB and a
beamwidth of 3.75 degrees. It is of plas-
tic/fiberglass/metal construction and
weighs 85 pounds, including polar
mount. The dish sells for $335.

Regency Satellite Systems

From Regency comes the SA 9000.
That 7%-foot dish is made from marine

aluminum, is of one-piece construction,
weighs 156 pounds, and offers 38.5-dB
gain. It sells for $595.

Symtel

The Vision 2000 from Symtel is avail-
able in two sizes. The 8-foot model has a
gain of 38.5 dB, a beamwidth of 1.9 de-
grees, uses a polar mount, and weighs 94
pounds; the one-piece, solid-construction
dish sells for $579.

The 10-foot Vision 2000 has a gain of
40.5 dB, a beamwidth of 1.65 degrees,
uses a polar mount, and weighs 167
pounds. That one-piece, solid-con-
struction dish sells for $899.

USS/Maspro

USS/Maspro markets three antennas.
At the low end of its line is the model
300-1, which has a gain of 42.2 dB, a
VSWR of 1.25:1, and a beamwidth of
1.35 degrees. That 12.6-foot dish is made
of fiberglass, features two-piece solid
construction, weighs 520 pounds, can
withstand winds to 125 mph, and uses a
polar mount. It sells for $1095.

The model 380-1 has a gain of 44.4 dB,
a VSWR of 1.25:1, and a beamwidth of
1.05 degrees. That 16-foot dish is made of
fiberglass, features three-piece solid con-
struction, weights 1270 pounds, can with-
stand winds to 120 mph, and uses a polar
mount. It sells for $1895.

At the top-of-the-line is USS/Maspro’s
commercial-grade model 500-/. The
model 500-/ has a gain of 44.4 dB, a

VSWR of 1.25:1 and a beamwidth of 1.05
degrees. That 16-foot dish is made of fi-
berglass, features three-piece solid con-
struction, weighs 1270 pounds, can
withstand winds to 120 mph, and uses a
polar mount. That dish sells for $4995.

Wilson Microwave

The MD-9 has a gain of 38.5 dB and a
beamwidth of 1.8 degrees. The gal-

WILSON MD-9

vanized-steel, petalized construction, 8-
foot, 8-inch dish weighs 250 pounds and
can withstand winds to 100 mph. It sells
for $499.

Wiregard

The model SC-1018/SC-1019 (chrome/
black satin finish) is a 10-foot perforated
aluminum dish. It boasts a gain of 39.5
dB and a beamwidth of 1.6-degrees. It
weighs 92 pounds. can withstand winds to

WINEGARD SC1019

125 mph, and uses a polar mount It sells
for $1077.

Winegard also offers an 8-foct alumi-
num dish with a gain of 37.5 dB. Ituses a
polar mount and sells for $484. R-E
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Feedhorns,
Waveguides, and LNA’s

A TVRO system has many stages, each doing a specific job and having its own set of
specifications. In this article, we'll look at those stages that get the signal from the dish and

feed it to your receiver.

THE POPULARITY OF SATELLITE-RECEIVER
systems has brought with it a great deal of
confusion as to which one to purchase.
That’s because several manufacturers of-
fer a number of microwave products with
hard-to-understand specifications.

To the average consumer, specifica-
tions sheets contain nothing more than a
lot of electronic mumbo-jumbo that only
serves to further add to the problem. So to
help make the task of deciding which sys-
tem to purchase a little easier, we've sim-
plified the specifications of some of the
devices and listed only the most impor-
tant.

Feedhorn

One of the most important parts of any
home TVRO system—after the dish, of

course—is the feedhorn. That device col-
lects the weak signals that are reflected
from the dish and focuses them on the
antenna itself.

The most widely used feedhorn ar-
rangement is known as a prime-focus ar-
rangement, so named because of the
placement of the feedhorn. Located at the
spot (known as the focal point) where the
reflected signals from the dish are concen-
trated, its function is to collect as much of
the focused signal energy as possible. It is
the type most likely to be found in a home
TVRO system.

Another type of feed—called a Cas-
segrain system—uses a second reflector
shaped as a hyperbola; hence, it is known
as a hyperboloidal subreflector. The first
reflector is the dish itself, with the second-

MARC STERN

ary reflector located at the prime focal
point. The sub-reflector refocuses the re-
flected satellite signal (from the dish)
through an opening (aperture) in the cen-
ter of the dish to a low-noise amplifier or
LNA.

The primary advantage of the Cas-
segrain arrangement over the feedhorn
type is the additional gain that it provides.
The disadvantage of that system is that it’s
harder to adjust than the prime-focus ar-
rangement and the second reflector is in
the path of the incident signals. That
means that some of the signal will be
blocked out (aperture blockage).

There are ways, however, to overcome
the drawbacks associated the Cassegrain
system. One remedy is to use a larger dish
to allow for apertureblockage losses.

3 861 H38OLDO



RADIO-ELECTRONICS

~
-]

However, that’s not always convenient.

Waveguide

Unlike the conventional TV receiver
where the incoming signal is picked up by
an antenna and transferred to the signal-
processing circuits ina TV set, microwave
signals are reflected from the dish onto a
waveguide, which then directs the signal
to the antenna. A waveguide is used at
microwave frequencies because of its
lower loss when compared to coaxial ca-
ble. While it is possible to use other cable
types, those cables are very expensive.

In many cases, when you look at the
feedhorn you will see several metallic cir-
cles surrounding the central waveguide.
Those rings are part of what is known as a
scalar feed. The purpose of those rings is
to help concentrate any satellite signals in
the waveguide.

The antenna

The antenna (also sometimes called the
antenna probe or simply the probe) is lo-
cated in the feedhorn at the end farthest
away from the prime focal point. (Note
that you cannot buy the probe sepa-
rately—it comes with the feedhorn.)
From the antenna, the signal is fed to the
LNA.

Because TVRO systems operate in the
gigahertz region, the antenna is tiny—
about one-inch overall. That broadband
antenna is tuned to be resonant over the C-
band frequency range.

Low-noise amplifiers

The signal from the antenna probe is, as
stated before, directed to an LNA. That
wideband, non-tunable amplifier has an
amplification factor of about 100,000
(roughly 50 dB). It is usually encased in a
weather-proof container—since it is lo-
cated outdoors—and mounted just to the
rear of the feedhorn (usually as a part of
the feed system). It has an input-frequen-
cy range of 3.7-4.2 GHz.

Not only does the LNA amplify the
satellite signal, but it also amplifies any
noise that may be presented to its input.
That includes any noise generated by the
amplifier itself.

Also, even the noise generated by the
radiated heat-energy from the earth can
interfere with the satellite signals (which
are inherently very weak). That’s why an
LNA’s most important specification is
given in Kelvins (or degrees Kelvins). The
lower that noise-temperature rating, the
lower the noise that is generated by the
device. Popular LNA’s generally have
noise temperatures in the range of
80°K~120°K.

In putting together a TVRO system,
another important rating to keep in mind
is the signal-to-noise ratio (G/T) or figure
of merit (expressed in Kelvins or deci-
bels). That figure is a measure of how
much electrical noise will be added to

signals presented to the LNA input,
however the figure of merit is independent
of the gain of the amplifier. In other
words, the noise level does not effect the
gain of the LNA.

The gain is far more dependent on fre-
quency range than the noise figure. For
instance, an LNA with a noise figure of
1.5 dB can have gain variation of as much
as 6 dB, as the frequency range changes
over the C band. As noted in other articles
in this section, manufacturers usuaily
specify the maximum gain figure in their
literature, rather than on the average.
Therefore, you may find the actual gain at
a particular frequency to be considerably
lower.

LNA components

Most LNA’s use gallium-arsenide
(GaAs) FET's, although some use bipolar
transistors. The features we need are ex-
cellent gain and the ability to take low-
level signals and amplify them into usable
levels.

The LNA is little more than a signal
amplification device. It raises the ampli-
tude of the signal by many orders of mag-
nitude, but that’s all it does. That means
that the signal exiting the LNA is at the
same frequency as that presented to its
input.

While, it is possible to feed those sig-
nals directly to the satellite receiver
through coaxial cable (as was once the
case), to do so requires using fairly long
runs of very expensive, hard-to-work-
with cable—called helix. (The losses as-
sociated with “‘regular” coax at are too
high for the cable to be used at microwave
frequencies.)

A more practical arrangement is the
one found in the most systems today: The
downconverter is placed at the output of
the LNA (mounted on the dish structure),
and its output is fed to the receiver through
common coaxial cable. The downcon-
verter acts like the front'end of a super-
heterodyne receiver: It takes the LNA’s
output and mixes it to produce an inter-
mediate frequency of about 70 MHz.

Low-noise converter

Sometimes the LNA and downcon-
verter are combined into one device,
called a low-noise converter (LNC). That
eliminates the need to run a line between
the LNA and downconverter. The two
components may then be mounted in a
single waterproof enclosure, which re-
sults in reduced installation time and
lower manufacturing cost.

Low-noise block downconverter

There is another type TVRO system in
which the antenna and LNA handle all
transponder frequencies as a block; here
the LNA acts as a low-noise block con-
verter or LNB, combining the amplifica-
tion and mixing functions.

Amplica

Amplica has several LNA models to
choose from, ranging in price from about
$300 to $800. Each of the models, the
ACD30530, ACD305329, ACD305331
and ACD305332 has a gain of 50 dB. But
each model’s noise figure is different: The
$329 ACD30530 has a noise temperature

AMPLICA modet ADC 305-305 LNA.

of 120°K, the $399 ACD305329 has a
noise temperature of 100°K, the $599
ACD305331 has a noise temperature of
90°K, while the $799 ACD305332 has
one of only 85°K.

Avantek

A similar situation exists with Avan-
tek’s LNA’s. While each model has a gain
of 48 dB, the noise temperature vary from
120°K for the $375 AWC-42120 to 100°K
for the $525 AWC42100, to 90°K for the
$689 AWC-42085, to 80°K for the $895
AWC-42080.

Boman Industries

The LNA-912 series of low-noise ampli-
fiers from Bowman features a gain of 50
dB, while their LNA-910 series features a
gain of 53 dB. Six different models are
available, ranging in price from $139 to
$219. Their noise temperatures range
from 120 °K to 80°K.

Boman also offers a variety of
feedhomns including the $99.50 RFH-75-1
(8114.50 with remote) and their EFH-75-
1t ($79.50). Both are scalar-feed types
and use DC motors for antenna probe ro-
tation. The EFH-90 is priced at $99.50
and is another scalar feed with 180-degree
rotation. (A solid-state version is avail-
able.)

The EFH-90-PH polarizer mounts in
standard feedhorns and costs $129. It uses
a ferrite design to keep moving parts to a
minimum. It features 180-degree rotation.

Gillaspie Communications, Inc.
Two LNA’s from Gillaspie are avail-

GILLASPIE model GLN-3742 LNA.



able, each with a gain of 50 dB. The
GLN-3742-100N/A sells for $175 and has
a noise temperature of 100°K. The
GILN-3742-120 selis for $150, and has a
noise temperature of 120°K

International Satellite Video

International Satellite Video offers
their Polatron 1 polarizer. for $59.95.
It's a solid-state polarizer: Polarity
changes are accomplished magnetically
(no moving parts are used).

M/A-COM Electronics Canada

This line of LNA's features a minimum
gain of 50 dB. Priced from $160 10 $300,
the models in the 20/6 LNA line are rated
at 120°K. 100°K, and 85°K.

Microwave Applications Group

The ferrite polarization rotator, model
FPR-1 C/D, avaitable for $132 features

MICROWAVE APPLICATIONS GROUP FPRt fer-
rite polarization rotator.

automatic polarization selection, using
Faraday rotation. It has an insertion loss of
0.15 dB and a rotation of 120°.

Radio Semiconductor/Locom

The RF-900-120, which sells for $180
has a noise temperature of 120°K. The
RF-900-100, which sells for $160 has a

B g

‘..1‘.:
?:‘J‘F e+ T

e s e W

LOCOM models RF-900 (top) and RF-30.

noise temperature of 100°K. The
RF-900-85. which sells for $280, is rated
at 85°K. Each model has a gain of 52 dB.

R.L. Drake

Drake has three LNA models, the
2575, 2574, and the 2573. They sell for
$329. $429, and $599 respectively. The
Drake LNA's use GaAs FET amplifiers
and each has a gain of 53 dB. Their re-
spectlive maximum noise lemperatures are
120°K. 100°K, and 85°K.

The LNA's, as you might expect use

weatherproof construction and are cov-
ered by a 9 month warranty.
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R.L. DRAKE madel 2575 LNA.

Syntroric

An integrated LNA and feedhorn is
available from Syntronic for $495. It has
no insertion loss between the LNA and
feed, and electronic polarity selection
(with no moving parts or adjustments). An
adjustable choke is included to optimize
the focal point. The noise temperature of
the integrated LNA/feedhorn is [00°K. Its
gain is 50 dB.

Winegard

Winegard's SC-8/0/ sells for $384. It
has a gain specified at 50 dB and a noise
temperature of 100°K. R-E

Electronics Paperback Books

NEW Paperbacks You’ll Want To Read
CHECK OFF THE ONES YOU WANT

PRICES GOOD UNTIL DECEMBER 31, 1984
- S EE S SN NS GN T EN N S &S .

| eLecTrRomIC TECHNOLOGY TODAY INC.
| P.O. Box 240, Massapequa Park, NY 11762

]
Numbet ol bodks ordered l

Tocat Price of Books
e Tax (NY S

Shipping and Handhing

Name

Address

%

Resicent ty)

2 books ea book
TOTAL ENCLOSE!

|
L

¥861 4380100

-
w



RADIO-ELECTRONICS

-3
o

Anderson Scientific, Inc.
2121 Rand Road
Rapid City, SD 57702

Antenna Technology Corp.
895 Central Florida Parkway
Orlando, FL 32809

Arunta Satellite Telecommunications
Box 15082
Phoenix, AZ 85060

Automation Techniques, Inc.
1550 North 105th East Ave.
Tulsa, OK 74116

Avantek, Inc.
481 Cottonwood Drive
Milpitas, CA 95035-7492

Avcom
500 Research Rd.
Richmond, VA 23236

Birdview Satellite Communications,
Inc.

Box 963

Chanute, KS 66720

Blonder-Tongue
Brown Road
Old Bridge, NJ 08857

Boman Industries
9300 Hall Rd.
Downey, CA 90241

Burr Engineering
730 East Michigan Ave.
Battle Creek, M 49017

Channel Master
Ellenville, NY 12428

Comtech Antenna Corp.
3100 Communications Rd.
Box 428

St. Cloud, FL 32769

Conifer Corp.
1400 North Rooseveit
Burlington, 1A 52601

Deita Satellite Corp.
One Echo Plaza
Cedarburg, Wi 53012

Earth Terminals
One Microwave Plaza
Cincinnati, Ohio 45242-9502

General Instrument RF Systems
4229 South Fremont Ave.
Tucson, AZ 85714

Gensat/Microdesign Ltd.
1300 Bay St.
Toronto, Ont. M5R 3K8

Gillaspie
365 San Aleso Ave.
Sunnyvale, CA 94086

MANUFACTURER LIST

Gould/Dexcel Division
2580 Junction Ave.
San Jose, CA 95134

industries PPD, Inc.
1649 sud, rue Belvedere
Sherbrooke, Que., Canada J1H 4E4

International Satellite Video Corp.
Box 5685
Orange, CA 92667

Intersat
1000 Lake Saint Louis Bivd.
Lake Saint Louis, MO 63367

Janeil Corp.
6860 Camby Ave. #113
Reseda, CA 91335

KLM Electronics Inc.
P.O. Box 816
Morgan Hill, CA 95037

Lindsay America
477 East Willow St.
Williamsport, PA 17701

Locator, Inc.
Box 3422
Kimberling City, MO 65686

Lowrance Electronics, Inc.
12000 East Skelly Dr.
Tulsa, OK 74128

LS| Technologies
340A West Trinity Lane
Nashville, TN 37207

Luly Telecommunications Corp.
Box 2311
San Bernardino, CA 92406

Luxor (North America) Corp.
600-108th Ave. N.E.

Suite 539

Bellevue, WA 98009-0032

M/A-COM Prodelin, Inc.
Box 468
Newton, NC 28658

McCutlough Satellite Equipment
Route 5, Box 97
Salem, AR 72576

Microdesign Ltd.
(Gensat) 951 Alness St.
Downsview, Ont. M3J 21

Micro-Link Systems, Inc.
6101 Webster St.
Dayton, OH 45414

Microwave Applications Group
3030 Industrial Parkway
Santa Maria, CA 93455

Miralite
4050 Chandler
Santa Ana, CA 92704

National Microtech, Inc.
Drawer E
Grenada, MS 38901

National Micro-Dynamics, inc.
6153 Airways Bivd.
Chattanooga, TN 37421

Newton Electronics Inc.
340 East Middlefield Rd.
Mountain View, CA 94043

Odom Antennas, Inc.
1st State Bank Bldg. 202
PO Box 1017

Beebe, AR 72012

Paradigm Manufacturing, Inc.
3711 Meadowview Drive
Redding, CA 96002

Pico Satellite, Inc.
415 Gator Drive
Lantana, FL 33462

Quadralite, Inc.
114 West Corsicana
Athens, TX 75751

Quantum Associates
Box 18
Alpine, WY 83128

Radio Semiconductor, Inc. (Locom)
315 Brenner Pike
State College, PA 16801

Regency Satellite Systems
7707 Records St.
Indianapolis, IN 46226

R.L. Drake Co.
540 Richard St.
Miamisburg, Ohio 45342

Sat-Tec Sales, Inc.
2575 Baird Rd.
Penfield, NY 14526

Symtei, The Barnhart Corp.
6135 2nd St., NW
Albuquerque, NM 87107

Syntronic Instruments, Inc.
100 Industrial Road
Addison, IL 60101

United Satellite Systems(USS/Maspro)
Highway One West
Thietf River Falls, MN 56701

Vista Electronics
1101 West Eim St.
Cabot, AR 72023

Wilson Microwave Systems, Inc.
4286 South Polaris Ave.
Las Vegas, NV 89103

Winegard Satellite Systems
3000 Kirkwood St.
Burlington, 1A 52601
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FLOYD L. OATS

This month we'll test the IC tester and then we’ll look at some options that you can add.

P t 2 LAST MONTH, WE DE-
ar scribed the IC-tester
circuit and the theory behind how it
works. Now it’s time to make sure that it
does work. Afier we do that, we’ll look at
some options that you can add to your
tester. For example, we’ll build a low-
budget logic analyzer—it works by ex-
panding your oscilloscope display to 16
traces.

Testing the tester

Most of the components and wiring are
located in the data paths so the inherent
self-diagnostic feature of the tester can be
utilized as a debugging aid for the finished
project. After the device is built and con-
nected to the host computer, preliminary
testing can begin.

For the purpose of discussion, we will
assume that the device has been mapped
into memory addresses CFO0H through
CFFFH (as it is shown in the schematic).
Note: An “H” indicates that 2 number is
written in hexadecimal form.

Open all the isolation switches
(S1-S16) and make sure that the test sock-
et is empty and that there are no power-
supply jumpers between SO3 and SO2.
Read the sixteen response bits by per-
forming memory reads on addresses
CFXH and CFOIH. Both of those ad-
dresses should return FFH, indicating that
the response is equal to sixteen “1" bits.
Next, close all the isolation switches and
write sixteen zeros in the stimulus latches
by writing 00 into address CFO0H. Read
the respoase as before and look for sixteen
zero bits. Now write all ones in the stim-
ulus latches by writing FFH int¢ memory
address CFFFH and check for a response
of all ones, as before. At this point, the
tester is in a configuration where all stim-
ulus information should be exactly dupli-
cated on the response lines.

The next test will require a short pro-
gram to send counting stimuli to the test-
er. After each stimulus is sent o the
latches, the response is accepted and com-
pared with the stimulus for equality. If

single-bit failures are observed during the
the test, the components and wiring asso-
ciated with that particular bit should be
checked carefully. If the bit patterns don’t
change or if they don’t even resemble the
correct patterns, the control circuitry
might be at fault. Any discrepancies noted
up to this point must be repaired before
proceeding with further tests.

The final series of tests will verify the
wiring of the isolation switches. Starting
with all switches closed, open one switch
and send a stimulus of all zeros. The re-
sponse should be all zeros except for a
single 1™ bit, which should correspond
to the open switch. Now close the switch
just tested and open the next switch, then
perform a similar stimulus/response test
on this switch. Continue in this fashion
until all sixteen switches have been tested.
The final test is started with all switches
open and is similar to the previous test in
that one switch at a time is tested. This
time the switches will be closed one at a
time. Send test patterns of all zeros and

¥861 H380L00
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FIG. 5—THE 74LS95. Before you test any IC, you have to prepare a function table. That's not only
because you have to determine a vatid and complete set of stimuli, but you also have to determine what

kind of response you should expect.

look for a response of all ones except for
the single closed switch.

Using the tester

In order to test an IC, the isolation
switches and the power-supply jumpers
must be configured for the specific circuit
to be tested. The switches assigned to
input pins of the test circuit must be closed
and those assigned to output pins and
power supply pins must be open. The ac-
tual test is done by comparing the set of
test responses with a set of known good
responses.

The best way to obtain a set of good
responses is to issue stimuli to an IC (of
the type you want to test) that you know to
be good. You can save the responses for
future comparison. Actually you should
save both stimuli and responses since the
patterns issued during the test must exact-
ly match those used to create the initial
patterns. A less attractive way of obtain-
ing good response data is to issue patterns
to a circuit thought to be good and then
manually examine the response data to
see if it is correct.

Let’s consider the steps involved in test-
ing the SN74L.S95, a four-bit shift register
with parallel-load capability. Figure 5
shows the pinout for that 14-pin IC along
with a table that describes the circuit’s
functions. The MODE input (pin 6) deter-

mines the mode in which the circuit is
operating (parallel load or shift), and also
determines which of the two clocks is
permitted to change the register contents.
The function table reveals that there are
edge transitions in the mode-change area
that will cause indeterminate results.
Those transitions should be avoided dur-
ing the testing process because they repre-
sent invalid stimuli.

Fourteen-pin IC’s should be mounted in
the 16-pin socket such that pins 8 and 9 of
the 16-pin socket are empty. (Con-
sequently, pin 14 of the IC is connected to
pin 16 of the test socket and to S16.) Fig-
ure 6 shows that and also indicates the
required position of each isolation switch
for that particular IC. The + 5-volt power-
supply jumper must be connected from
SO3 pin 14 to SO2 pin 16. The ground
jumper goes from SO3 pin 7to SO2 pin 7.
Set up the switches and power-supply
jumpers, insert the IC into the test socket,
and testing can begin.

The 74LS95 has multiple edge-sen-
sitive inputs. As we mentioned pre-
viously, counting through the inputs does
not generate suitable (complete and valid)
stimuli for that IC. We shall use what
amounts to a smaller and somewhat sim-
pler set of test patterns as shown in Table
l.

Table | indicates that several patterns

are issued to the 74LS95 before each re-
sponse is read. Forexample, consider line
12 of the table. A stimulus of 0228H is
sent, bringing CKZ. MODE, and D, high.
That is followed by 0068H on line 13,
which brings K2 low. A response is then
accepted: it and should equal 9928H on
line 14,

How does the host know when to accept
a response? The software driver can take
advantage of the fact that the isolation
switches for the two power-supply pins are
known to be open and that, consequently,
those two pins are not sensitive to stimuli.
Bits 7 and 16 can be used to imbed con-
trol-flag bits into the test data. Those can
be used to tell the host whether to generate
a stimulus, expect a response, call a sub-
routine, etc.

For example, when the ground line (bit
7) is made high, as on line 16, it indicates
(to the author’s test software) that a re-
sponse is to be taken after the pattern is
sent. When the + 5-volt line is made high
ason line 18, the software driver will call a
subroutine to clear the 74LS95 before
sending the test pattern on line 18. Notice
that line 15 brings bits 16 and 7 of the test
circuit low. The software driver writes that
pattern and then proceeds to the next pat-
tern on line 16. The pattern on line 16 has
bit seven high (ground pin), causing the
driver to accept a response (line 17) after
sending the 070H pattern. When both
supply lines are high as on line thinty, it
signifies ““end of test.” That use of power
supply pins is one way, but not the only
way, of simplify the passage of control
parameters to the software.

Because the SN74LS95 does not have a
separate CLEAR pin, the clear subroutine
(Table 1, lines 1-4) must use the parallel-
load capability of the circuit to load all
zeros into the internal register. The re-
sponse should be tested after the clear
subroutine since a failure here will cause
subsequent failures in the main body of
the test. It is good general practice to flag
the earliest possible failure in a series of
tests, especially if the software is going to
perform a complete and exhaustive failure
analysis.

Options

If you build the tester on a prototyping
board designed for your host system, you
will almost certainly find that there is
plenty of space left on the board for possi-
ble expansion. For example, an 18-pin
socket may be added for the purpose of
testing specific 18-pin circuits such as the
popular 2114 RAM series. (The power
supply pins would be permanently wired
to the power-supply lines, while the other
sixteen pins would be wired parallel to the
sixteen test socket pins.) Pin correspon-
dence between the test socket and the 18-
pin socket can be assigned in any conve-
nient order. i

The addition of a PROM or EPROM
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FIG 6—SWITCH SETUP for testmg the 7495 4 bit shm register.

programmer is practical because there are
already sixteen latches on the board. If
vou add another SN74LS75. you'll have
enough latches for the data and address
lines of a 4K PROM. A square- or rec-
tangular-wave generator may be added by
selecting a bit and placing it under soft-
ware control. Parameters describing the
desired wave could be passed to software
which would then compute the loop varia-
bles required to create the wave on the
chosen bit line. Squarewave monitoring
could be done by bringing the external
wave into a bit line and letting the sottware
sample the line. Those are just a few of the
many ways to expand the 1C tester.

Oscilloscope adapter

The logic analyzer is a very useful tool.
But because it's also rather expensive,
most hobbyists do not have access to one.,
However, we’ll offer an alternative to the
logic analyzer: an adapter for your os-
cilloscope that allows it to display 16 sig-

nals. Of course. its lincarity and general
quality of presentation won’t match that
of the logic analyzer. And it won't imitate
the varied and complex functions of a
logic analyzer. But it can be built from
inexpensive, common logic-components.
So fora very small expense. you can add a
valuable tool for testing digital 1C’s to
your testbench. Perhaps more important,
the oscilloscope-adapter logic analyzer
can be an excellent tutorial aid.

The author’s display-adapter prototype
was developed as an expansion of the digi-
tal 1C tester that was presented last month,
and it uses TTL IC’s. However, the os-
cilloscope adapter can be built as a stand-
alone unit, and the ideas can be applied to
other logic tamilies as well as TTL.

A look at the circuit

The oscilloscope adapter’s circuit tits
schematic is shown in Fig. 7) uses a coun-
ter/multiplexer/converter scheme to time-
share sixteen digital signals onto a single

oscilloscope channel.

The display counter. 1C12 (a 7415191
svnchronous up/down counter). selects
one of the sixteen channels for display. As
it counts, cach channel is selected in prop-
er sequence—channel 1 is displayed on
top. and channel 16 on the bottom.

A 74150 1-0f-16 data selector/multi-
plexer. ICHI accepts the sixteen digital

inputs from the tester. It selects one of

them to pass to its output (pin 10). The
selected input depends on the contents of
the display counter.

The inverting butfer/drivers, 1CI3.
dlong with its associated resistors, form a
S-bit 32-state digital-to-analog (D/A)
converter. It combines the tour display-
counter bits and the single. selected chan-
nel bit into one of thirty-two discrete volt-
age steps—two voltage levels for each
displaved channel. The output signal to
the oscilloscope swings through more
than four volts of the available 5-volt
power-supply range.

TABLE 1
BIT VALUES
SIGNAL HEX VAN
TYPE VALUE /16.13 12..9 8.5 4.1\ ACTION

01 Stimulus 0220 0000 0010 0010 0000 - Bring ckz and moDE high
CLEAR 02 Stimulus 2020 0000 0000 0010 0000 - Drop Ckz (load zeros)

03 Stimulus 0040 0000 0000 0100 0000 - Drop MODE, then test

04 Response 8000 1000 0000 0000 0000 - All pins low except Vo

05 Stimulus 8020 1000 0000 0010 0003 - Clear, then bring MooE high

06 Stimulus 0222 0000 0010 0010 0013 - Bring CKz. MODE, Dg high

07 Stimulus 0062 0000 0000 0110 P10 - Drop Trz, then test

08 Response Cco22 1100 0000 0010 0010 - V¢, Op, MODE, Dg high
PARALLEL 09 Stimulus 0224 0000 0010 0010 010 - Bring Ckz, MODE, D4 high
LOAD 10 Stimulus 0064 0000 0000 0110 910 - Drop Tk, then test
TEST 11 Response AQ24 1010 0000 0010 0108 - V., 0y, MODE, D¢ high

12  Stimulus 0228 0000 2010 0010 100¢ - Bring Cka. MODE, D5 high

13  Stimulus 0068 0000 0000 0110 100C¢ - Drop Ckz. then test

14 Response 9028 1001 0000 0010 1000 - Vg Qz, MODE, D3 high

15  Stimulus 0230 0000 0010 2011 ©00C - Bring Ckz. MODE, D3 high

16  Stimulus 0070 0000 45,55 o111 000G - Drop Ckz, then test

17 Response 8830 1000 1000 2011 000G - Vg, Qa, MODE, D3 high

18 Stimulus 8401 1000 0100 0000 0001 - Clear, then bring Ck1. bg high

19 Stimulus 2041 0000 0000 0100 0001 - Drop €Ki then test

20 Response Coo1 1100 0000 0000 0001 - V.., Q. Ds high

21 Stimulus 0400 0200 0100 0200 0000 - Bring CKi high pg low
SHIFT 22 Stimulus 0040 0000 0000 0100 000@ - Drop Ckt. then test
TEST 23 Response AQDQ 1010 0000 0000 0000 - Vg, 04 high

24 Stimulus 0401 0000 0100 0000 0001 - Bring CKt. bg high

25 Stimulus 0041 0000 0000 0100 0001 - Drop CKt. then test

26 Response DEO1 1101 0000 0000 0001 - Vg, Qp, G2, Dg high

27 Stimulus 0400 0000 2100 0000 P20 - ck, high and pg low

28 Stimulus 0040 0000 0000 0100 0000 - Drop CKv. then test

29 Response AB0Q 1010 1000 0000 0000 - V. Qy, Qg high

30 Stimulus 8040 1000 0200 0100 0000 - END OF TEST

¥861 H390LD0
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two for each channel. IC14 s a trigger qualitier; it's optional, but suggested. Jumper JU1 is used to take

the qualifier in and out of the circuit.

A trigger must be supplied by the logic
system or device being observed. The
trigger is needed both to act as a clock for
the display counter and to initiate a hori-
rontal oscilloscope sweep. The trigger
signal is applied to pin 11 of IC13; sixteen
of those trigger pulses are required to gen-
erate a complete 16-trace image on the
scope. In complex digital systems. a sin-
gle signal that can act as a suitable trigger
is not always available—you may need an
optional trigger qualifier so that you can
Create an acceptable trigger. A qualitier
gate, such as what is shown for IC14, can
be used. We recommend that you add
such a qualifier gate along with a provi-
stonto enable it simply by the insertion of
a jumper.

Switch S17 is an optional zero-refer-
ence switch, It is used to place a low
logic-level on the least-significant input
leg of the converter. When the switch is
closed. the scope will display the 16 base
lines. By momentarily closing the switch,
you can quickly identify a steady-state
channel as steady high or steady low. The
switch is also useful in linearity tests.

Construction
You probably have enough room left on

your original IC tester board to build the
display adapter. Since the wiring or com-
ponent layout is not critical. practically
any construction technique may be used
with good results.

There are many possible component
substitutions that can be made in the TTL
design. For example. the counter does not
have to be a 74L.S191: It can be another
kind of synchronous counter like the
7418163 or the 74L.S193. Or it may be a
standard (as opposed to low-power Schot-
tky) TTL counter like the 74191. If sub-
stitutions are made, be sure to check the
pinout of the new IC and document the
changes where necessary. The use of rip-
ple counters such as the 7493 is not rec-
ommended in this circuit—they tend to
introduce excessive channel-switching
transients. The 7406 may be substituted
by other open-collector hex inverters in-
cluding the 7416, and the 7405.

One final construction note: Assuming
that you are building the circuit as an
expansion of the IC tester, each display
channel should be connected to its corre-
sponding pin on the test socket. In other
words. channel | should display the signal
on pin | of test socket SO and so on. That
makes using the analyzer easier.

Using the display adapter

For illustration purposes. let's set up
the IC tester so that we can examine the
waveshapes associated with the 741.5138
one-of-eight decoder. Table 2 lists the
proper stimulus patterns. The trigger
should be jumpered from the stimulus
latch side of the isolation switch for pin 8
to pin 11 of IC13 in Fig. 7, and the scope
should be set 1o trigger from the positive
edge of an external signal. Isolation
switches S1-S6 should be closed, and
switches S7-516 should be open.

Notice that the first two stimulus pat-
terns will send a clock pulse to the display
counter and trigger the oscilloscope. re-
spectively. As shown in Fig. 8, the coun-
ter counts on the leading edge of the
trigger pulse and the display begins on the
trailing edge. That eliminates the chan-
nel-switching lines and lets us see a clean
display.

Program your host computer to gener-
ate the looping stimulus patterns in Table
2 and run the test on a 74L.S138. Connect
the oscilloscope test leads to the adapter
and. with the test running. we are ready to
observe digital waveforms.

Set the vertical-sensitivity control to |

TABLE 2
STIMULUS COMMENT
(HEX)
0020 Trigger low, count counter
00A0 Trigger high, trigger scope
D0A1
POA2
O0A3 Test patterns
00A4 .
00AS
00A6
Q0A7

Loop back to first stimulus

volt/division and set the timebase to the
fastest sweep. The exact sweep speed re-
quired for observation will depend on the
speed at which the host system emits
stimuli. Decrease the sweep speed and
carefully observe the counting stimuli on
channels one, two. and three, to deter-
mine when the proper speed is tound. (It
will probably be necessary to decalibrate
the timebase to display the entire interval
between triggers.) If the display shows
four or eight traces with connecting steps.
then the sweep is too slow but is close to
the correct speed. If the display resembles
multiple downward staircase waveforms.
then the sweep is far t0o slow. Once the
timebase is adjusted. the vertical sen-
sitivity can be adjusted (and decalibrated)
s0 that the sixteen channels cover the en-
tire face of the scope. giving maximum
channel separation. The display should
resemble that shown in Fig. 9.
(continued on page 111}
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THAT EMPHASIZES OPERABILITY
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The SS-5702 has flexibility and power which make it ideal for the maintenance and
troubleshooting of TVs, VTRs, audio equipment and a wide range of other electronic
systems by hobbyist as well as professionals. At the top of its class,
the SS-5702 uses a 6-inch rectangular, parallax-free CRT.
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6-inch rectangular, parallax-free CRT
TV-V trigger

Variable sweep length

Double Lissajous figure

1 mV/div to 10 V/div sensitivity

100 ns/div tc 0.2 s/div sweep
Differential input with ADD mode
DC operation (optional)

IWATSU makes more than 20 oscilloscopes as well as an impres-
sive lineup of other instruments including logic analyzers and
digital memory scopes. The fastest oscilloscope has a maximum
frequency of 350 MHz. And the same technological expertise
and product quality that make this super high-frequency oscil-
loscope possible are incorporated in the SS-5702.

* User price, including probes

e, IWATSU INSTRLIMENTS INCS.

— ® 420 COMMERCE BOULEVARD, CARLSTADT, NJ 07072 PHONE: (201) 935-5220, TWX: 710-989-0255

® In Canada: ATELCO, 3400 Pharmacy Avenue, Unit 1, Scarborough, Ontario, M1W 3J8, Phone (416) 497-2208, TWX 610-492-0122
CIRCLE 51 ON FREE INFORMATION CARD

¥861 4380100

[+-]
~



RADIO-ELECTRONICS

HOBBY

CORNER

Why discuss computers?

WE RECEIVE MANY LETTERS FROM OUR
readers and every one is appreci-
ated. However, | find it particularly
interesting that one sentiment ap-
pears about every twentieth letter.
After the subject of concern has
been covered, there is an added
paragraph that states in one man-
ner or another, “forget about com-
puters.” In fact, no other topic has
been so enthusiastically rejected
by so many of you.

I am at a loss to explain the phe-
nomenon. | can’t help butwonder
where we would be today if we
had said, “let’s stick to tubes and
forgettransistors” or later, “stick to
transistors and forget integrated
circuits.”

I must confess that | find com-
puters extremely interesting. In
fact, | have seven various makes
and models, and each one has
proved its worth in appropriate ap-
plications. Not only do their in-
nards consist of fascinating elec-
tronics, but they are really terrific
tools for doing wide variety of
tasks. No one, however, intends
“Hobby Corner” to become ex-
clusively computer oriented.

What we are trying to say is that
the subjects covered here should
be balanced. The readers who ask
how to get started in computers
deserve the same consideration as
those who ask how to get started
in learning about transistors, or
IC’s, or electronics in general. So,
even if you hate computers, read
on—you might pick up an idea.
Those of you who have asked how
to get started in computer elec-
tronics may find the following re-
ply helpful.

FIG. 1

Mike Stanridge (GA) needs help
in designing and building a com-
puter—specifically the video and
CPU sections. Well, Mike, that is a
tall order.

First, you need a good under-
standing of digital electronics
principles and technology. Read-
ing between the lines of your let-
ter, | gather that your background
in that area could stand a little
beefing up. | can suggest nothing
better than studying some of the
books that have been mentioned
in past issues of “Hobby Corner,”
and building and experimenting
with the IC circuits that have ap-
peared over the last several years.

| do know, however, that when a
fellow wants to work in computer
circuits, he doesn’twant to wait six
months or a year to do so. There-
fore, here is a second suggestion
for you (and the others reading
along).

Get yourself a cheap computer.
Perhaps a Radio Shack MC-10 or a
Commodore VIC-20. The Timex/

EARL “DOC” SAVAGE, K4SDS,
HOBBY EDITOR

Sinclair 7000 (shown in Fig. 1) has
to be the cheapest one around—if
you can find it. It uses the popular
Z80 microprocessor.

I noticed a new Timex/Sinclair
1000 in a store the other day that
was selling for less than $30. And
recently, a friend shelled out $10 at
a yard sale for a 7000 with a 16K
expansion memory and a stack of
program tapes. It had asmall glitch
in one section of the keyboard,
but at that price, what the heck!

The Timex/Sinclair 7000 is not “a
production” machine, but it is a
computer of considerable power
and, as such, can do amazing
things. However, to do more than
a minimal amount of useful work
(word processing, for example),
youwould have to spend plenty on
additional memory and other pe-
ripherals. Therefore, in that case
you would be better off getting a
larger machine.

| refer to computers such as
those above as “learning ma-
chines.” Electronics hobbyists can
get in there to study and dig with
no worry of blowing up an expen-
sive machine. With a small invest-
ment, budding operators can
learn to program and use a com-
puter without losing their shirts if
they decide not to continue.

Mike, | suggest that you get a
learning machine, an appropriate
data book or data sheets on the
IC’s inside, a schematic or tech-
nical manual (if one is available)
and a logic probe. You will be sur-
prised at how much you can learn.
When you understand how the
Timex/Sinclair (or other) machine
works, you will be well on your



way in preparation for designing
your own,

‘Where can you find one of those
little computers? My guess is that
there are a great many ot them
gathering dust on closet shelves
because their owners have gradu-
ated to larger machines. So ask
around, visit local compulter
groups, advertise in the local pa-
per and you're sure to find one.
They're out there—all you have to
do is some detective work.

Good luck to you, Mike, and to
others who want to get started in
the computer field.

April Fool!

No, it is not April and this is not
an April Fool’s joke. Instead, it is
an early warning about next April.
I had intended to wait until March
to discuss this topic, but a letter
from one reader (who shall remain
nameless for obvious reasons) has
prompted this discussion now.

Apparently, our triend obtained
an old April issue ot a magazine—
not Radio-Electronics—that tea-
tured some ridiculous device. The
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gist of his letter was that he did not
see how such-and-such device
could possibly work, but he was
interested and did want to build it.
His request was for a detailed parts
list, schematic, and so on.

Each year many periodicals cele-
brate the first of April by printing
rather farcical articles. Even Radio-
Electronics tries to provide its read-
ers with a “laugh” in the April is.
sue. Some years ago there was one
that regularly went to great
lengths, even to the point of pre-
senting a seemingly realistic, de-
tailed construction article. Need-
less to say, several readers were
caught each year.

Of course, discoveries are made
daily. And there are now devices
that will do things believed impos-
sible a short time ago. However, if
you read about something that
seems incredible—such as a 100-
watt amplifier that's powered by
the juice ot a lemon, or a dead 6L6
tube mounted on the hood ot a car
to kilt all radar in a five mile radi-
us—check the date on the maga-
zine. It just may be April! R-E
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Professional Books That Help You Get Ahead-And Stay Ahead!

“"™ Electronics and Control Engineers’
Book Club®aua.

= Keep up with current technology
m Sharpen your professional skills
= Be ready for new career opportunities

THE MCGRAW-HILL COMPUTER
HANDBOOK: Applications, Con-
cepts, Hardware, Software. fo-
tted by H. Helms. 992 pp.. 475 ilus.
Everything you need to know about to-
day’s computer science and engineer
Ing 1s here in this massive treasure trove
of information. Covers everything from
Boolean aigebra to hardware selection
techniques to artificial intelligence. A
handy reference work that brings you
right up to the minute!

219/121  Pub. Pr.. $79.50 Club Pr., $49.95

INTUITIVE IC ELECTRONICS: A
Sophisticated Primer for En-
gineers and Techniclans. 8y
T. M. Frederiksen. 208 pp., illus.
Covering both the simplest and the
most complicated IC designs, this
lively, easy-to-read volume provides
a sophisticated, nonmathematical
explanation of the basic internal
mechanisms common to all semi-
conductor devices.

219/230  Pub. Pr, $24.95 Club Pr., $18.95

ANTENNA ENGINEERING HAND-
BOOK, 2/e. £dited by R. C. Johnson
and H. Jasik, with contributions by 57
recognized authorities. 1,408 pp., 946
lus. This widely acclaimed Handbook
gives you the guidance you need to solve
problems in antenna design and appli-
cation. It provides detailed information
on physical fundamentals, patterns,
structures, and design techniques for
practical modern antennas.

322/910 Pub. Pr, $95.00 Club Pr., $62.50

RADIO HANDBOOK, 22/e. By W. Orr.
1,136 pp.. more than 1,300 ilus.
Here's the latest edition of what i1s uni-
versally regarded as the most useful ref-
erence in the industry. It's a “'course”
in communications, a fact-packed ref-
erence, and a how-to guide—all in a
single book!

582442-6 Pub. Pr., $39.95 Ciub Pr., $33.95

MICROPROCESSOR APPLICATIONS
HANDBOOK. Editor-in Chief, D. F.
Stout. 472 pp., 284 illus. Atlast—a
reference guide to microprocessor
applications to help you make your
systems timely, versatile, and
cost-effective.

617/988  Pub. Pr, $39.95 Ciub Pr., $31.45

MICROPROCESSOR AND MICRO-
COMPUTER DATA DIGEST. 8y W. H.
Buchsbaum and G. Weissenberg. 336
pp.. 93 block diagrams, 106 pin con-
figurations. If you work with electronic
devices that use microprocessor or my-
crocomputer integrated circuits, this
much-needed book contains all the de-
tailed technical data for every micro-
processor IC that is currently listed as
a “‘standard.” off-the-shelf item.

582835-9 Pub. Pr., $29.95 Club Pr., $22.50

VLSI SYSTEM DESIGN: When and
How to Design Very-Large-Scale
Integrated Circults. 8y S. Muroga.
496 pp., illus., includes self-test prob-
lems. This book provides a straight-for-
ward explanation of how to design the
integrated circuit chips that are causing
this electronics revolution. It focuses
on every significant aspect of LSIVLSI
system design.

582823-5 Pub. Pr, $34.95 Club Pr., $26.50

m Boost your earning power

New members!

Any one of these great
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professional
books

foronly...

as a premium with your

1st selection!

HANDBOOK OF PRACTICAL ELEC-
TRICAL DESIGN. By J. F. McPartland.
416 pp., 300 dius. This volume pro-
vides a step-by-step explanation of de-
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Counting with the 4089

ANYBODY WHO HAS BEEN FOLLOWING
this column on a regular basis
knows that I'm a real freak when it
comes to paperwork, data sheets,
and generally anything that makes
life on the bench a little easier.
That's because it's always a good
idea to collect as much informa-
tion as possible before you start
“getting your hands dirty.”
However, there are limits to how
much information you can absorb.
Sooner or later you’ll find itimpos-
sible to learn any more from pa-
perwork alone. That means that
you must actually work with a de-
vice in order to truly understand
its operation. So, in line with that
sage advice, let’s get our hands
dirty, and see what we must do
with rate multipliers to make them
perform some useful task.

Using rate multipliers

Once again, we’ll be using the
4089 for our discussion because,
in the first place, it's a CMOS IC—I
believe in using CMOS whenever
possible. Second, | just happen to
have some of them lying around
the house—always an important
consideration when trying to cut
costs!

The chart in last month’s column
should’ve given you a good idea of
what the 4089 can do. Although
the numbers may seem confusing
at first, you'll find that actually
powering up one of those IC’s will
make its use a lot clearer. As with
most other special-purpose 1C’s,
the majority of the control pins are
held either high or low during nor-
mal operation. That greatly sim-
plifies understanding how the IC
works.

The majority of uses for the rate
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multiplier will revolve around
some sort of arithmetic—usually
multiplication or division. Other
kinds of operations are possible as
well (because more-complex
arithmetic, such as square roots or
exponential functions, can usually
be reduced to repetitive basic
arithmetic). But, let's start off by
seeing what we have to do to mul-
tiply two numbers together.

Multiplication circuit

Figure1isablock diagram of the
circuit we want to put together to
multiply “X” times “Y.” Although
there are a number of boxes there,
things aren’t as complicated as
they may seem to be. The basic
operation of the circuit is simple
and the clock can be any type of
arrangement that you want to use,
as long as it’s noise-free and the
waveforms look something like a
squarewave.

A basic 555 oscillator or some
other type of clocking arrange-
ment works fine. You may be won-
dering about the frequency
needed from the clock. Well, the
answer to that question will sur-
prise you: It doesn’t matter what
the frequency is! How’s that for

simplicity? But right now, let’s
clean off our hands and see why
that apparently screwball state-
ment is true.

First consider how the rate mul-
tiplier works: It takes the input-
clock frequency, does some inter-
nal division and gives us two kinds
of outputs.

Now recall that the “base-rate”
is equal to one sixteenth the input
clock, and that the “multiplied-
rate” is the base rate multiplied by
whatever number is presented at
the binary inputs. If we were to
write that statement as a formula,
it would look something like what
appears below:

Base rate = Input Clock'16
Multipled Rate = (X)(Input Clock/16)

Where “X” is one of the numbers
we’re multiplying.

That means that every time a
pulse appears at the base-rate out-
put, we’'ll get “X” number of pulses
at the multiplied-rate output. To
multiply “X"” and “Y” all we need to
do is count the base-rate pulses
and stop after “Y” number of (mul-
tiplied-rate) pulses. Getting the
right answer is really as simple as



counting the total number of
pulses at the multiplied-rate out-
put, or expressed as a formula:

Base Rate = Input Clock /16
Multiplied Rate = (X)(Base Rate)

= (X) (Input Clock/16)
X = (Multiplied Rate) / (Base Rate)
X = [(X) (Input Clock / 16)
{Tnput Clock 7 16)]
X

X =

As you can see, when we're
doing multiplication with a rate
multiplier, both the input clock
and the internal base-number of
the IC are completely unimpor-
tant—they cancel out. Getting the
answer is only a matter of, as we
said before, keeping track of the
base-rate output pulses and
counting up the multiplied-rate
pulses.

The only part of Fig. 1 that could
be at all tricky is the counter and
other associated circuitry needed
to detect when “Y” number of
pulses have been generated at the
base-rate output. There are two
ways to do that. The method that
you choose depends mostly on
the type of counter you decide to
use.

Since we want to count some-
thing “Y” times, we can either use
an up counter starting at zero to
detect “Y,” or preload a down
counter with “Y” to detect a zero.
The choice again depends on the
IC you want to use. Because up
counters are a lot easier to come
by, that’s the way we’ll go. Just re-
member that it’s only a matter of
personal choice.

One of the nicest things about
CMOS counters is that there’s a
whole range of ripple counters
that provide a one-IC solution to
problems just like ours. They
come in really handy when you
want to count to some large
number.

The 4020, 4040, and 4060 are all
members of the ripple-counter
family, but of those only the 4040
has outputs covering a continuous
12-stage count. That means that
you can use it to detect any
number from 0 to 4096.

Figure 2 shows the pinout of the
4040. It’s used just the way you'd
expectit to be; aclock is routed to
pin 10, the reset pin is held low,
and the IC will advance one count
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on the negative-going edge of
each incoming clock pulse.

Detecting “Y” involves a bit of
gating. How you set things up, nat-
urally, depends on the number
that you're trying to detect. Forin-
stance, let’s say that we want to
multiply 14 by 67.

The only special thing about
picking the numbers to be multi-
plied is to make sure that one of
them is less than 16. That’s because
the 4089 has only four weighted
inputs and the highest number
that those inputs can represent is

15 (or 1111 in binary). However, the
4089 is easily cascaded for larger
numbers. We’'ll examine that in
more detail once we get through
our example.

Figure 3 is a schematic of the
circuit that we're designing; it
shows everything except the
counter and the display. We’ll deal
with them later.

The weighted inputs of the 4089
are set to load in a binary 14 (1110).
We'll be using s of a 4073, 3-input
AND gate to decode the Q1, Q2, and
Q7 outputs of the 4040. Switch S1is
used 1o start the whole business
going.

When S1 is pressed, IC3 resets
and causes the output of the 1C4-a
to go low. That enables the rate
multiplier, 1C2, by bringing pin T
low, causing it to start sending
base-rate pulses to the clock input
of 1C3. For each base-rate pulse, 14
pulses are output at pin 6, the
MULTIPLIED-RATE OUTPUT. You can
see that the way we’re doing our
multiplication is to make 1C2 count
to 14 over and over until it'’s done it
67 times.

When that happens, 67 is de-
coded and the output of 1C4-a
goes high. That resets 1C3 to zero
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and brings the INHIBIT INPUT (pin 11)
of IC2 high, preventing it from put-
ting out any more pulses.

You could easily modify the cir-
cuit and use a gated oscillator so
that the 4073 (1C4-a) would also
stop the clock—there are many
ways to accomplish that,

Since IC3 is reset to zero each
time the circuit is used, any
number that comes after 67 will
never appear at the output. If you
use a number other than 67,
(which you probably will), you’ll
more than likely have to use a gate
with more input legs. Not to worry
though, because that can be taken
care of by the two remaining gates
in the 4073.

To add more inputs, just use a
second gate as an input device and
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Inverting logic oscillators

ONE OF THE NICEST THINGS ABOUT
digital circuits is that you can make
an oscillator out of just about any-
thing. Just look around your de-
sign and find a few spare parts (un-
used gates on the board), connect
them together and you've got an
oscillator. While working with ana-
log components requires some
thought, digital stuff is just lying
there, begging for the chance to
squirt out squarewaves. But that
kind of convenience tends to
make you sloppy.

Because most gate-type os-
cillators are essentially trouble
free, you can easily get into the
habit of thinking that they all are—
but they're not! Everybody is fa-
miliar with (and has used) the os-
cillator arrangement shown in Fig.
1. (We've shown it with inverters,
but any type of simple inverting
logic will fill the bill.)

R2 3
R1 1 4]

-

FIG. 1
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Oscillator circuits

The circuit in Fig. 1is simple to
put together, forgiving of part val-
ues, and relatively stable for a
given supply voltage. However,
there is one problem associated
with it—it won’t always oscillate!

Like a good many of you, I've
relied on that circuit whenever |
needed a simple clock generator.
More convenient ones, with fewer
parts can be built with Schmitt trig-
gers; however, not every circuit

uses Schmitt triggers.

Imagine my surprise, after hav-
ing figured outthe component val-
ues for an oscillator | was building
to get the clock frequency | want-
ed, and found that when | plugged
the parts into the board, nothing
happened. There | was, the victim
of my own sloppiness.

The reason that the oscillator in
Fig. 1 won’t always work can be
understood by taking the part val-
ues to the extremes—decreasing
component values—and seeing
what happens to the circuit. That
kind of experimentation can come
in handy when it comes to sim-
plifying any circuit.

b- ofour

FIG. 2
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If we keep on reducing the value
of capacitor Cland letit go to zero,
we're going to wind up with the
circuit shown in Fig. 2. There we
see that IC1-b is no longer a part of
the circuit, and it doesn’t take
much analysis to see that the cir-
cuit won't oscillate. What that tells
us is that there are limits to the
allowable value of the capacitor.

What those limits are will de-
pend on several things; the supply
voltage, load, component values,
and a whole bunch of other stuff.
In other words, what had been a
really handy, no-thought type of
circuit has turned into one that re-
quires some consideration before
we can use it.

ROBERT GROSSBLATT

The problem here is that the
schematic in Fig. 1is not an inher-
ently astable circuit. That can been
seen by looking at Fig. 2 and com-
paring it to Fig. 1. Remember, the
capacitar forces the circuit to os-
cillate and if it’s value is not large
enough (or thereis none at all), the
circuit will just sit there and do
absolutely nothing.

AG.3

What we need is a trouble-free
oscillator that is inherently asta-
ble. Figure 3 is the type of circuit
that we're looking for. As stated
before, you can do a lot better and
greatly simplify things by using
Schmitt triggers. For all those
other times, however, the circuit
shown in Fig. 3 is just what the
doctor ordered.

The circuit is sure-starting and
trouble-free—it will oscillate over
a much wider range than an os-
cillator made with just two inver-
ters tlike the one in Fig. 1). The
formula for determining the out-
put frequency is admittedly a bit
complex, but several assumptions
can greatly simplify things. Since
it's not the kind of circuit that you
would use if you need good sta-
bility or heavy-duty precision, the
following approximations are
more than adequate:

continued on page 134

¥861 4380L00

(/-]
~



RADIO-ELECTRONICS

©
(-]

COMMUNICATIONS

CORNER

Antenna systems

SOMEONE ONCE SAID SOMETHING TO
the effect that the more things
change, the more they remain the
same. That thought came to mind
recently while traveling through
the “outback” of our country—the
“Wild West.”

Back in the East, most VHF com-
munications antennas are om-
nidirectional, meaning they radi-
ate RF (Radio Frequency) energy
equally in all directions; a direc-
tional VHF antenna is rarely seen.
But out West it often becomes
quite necessary to beam a signal
up a canyon, down a mountain—
or, anything but omnidirectional.
That's because there’s no sense in
wasting RF energy by beaming it
where it's not needed. It is, there-
fore, not uncommon to run across
directional VHF antennas—usually
two verticals sticking up from an
arm that protrudes from a mast or
tower.

Seeing those vertical beams re-
minded me that one of the stan-
dard questions on the FCC
Radiotelephone License exam
concerns two quarter-wavelength
vertical broadcast-band antennas
that are spaced one half-wave-
length (180 degrees) apart, and are
fed out-of-phase by 180 degrees.
“What is the radiation pattern,”
the exam asks. You are supposed
to know the answer: “Bi-direc-
tional, in-line with the two anten-
nas.”

For more than 35 years, the FCC
has asked essentially the same
question as it concerns antennas
for the standard broadcast-band.
However, the same technique is
used for VHF communications an-

FIG. 1

tennas. The only difference is that
it's easier to feed the smaller, low-
power VHF antennas because
ordinary coaxial cable can be used
for the phasing networks. So that
you can better understand the
characteristics of phasing net-
works, let’s look at a couple of ex-
amples.

Antenna Phasing Networks
Figure 1-a shows how two ver-
tical antennas can be installed to
provide a unidirectional radiating
pattern or, more precisely, a car-
dioid pattern. A cardioid is a heart-
shaped closed curve formed by
the overlapping of two equal fixed
circles. That pattern is shown in
Fig. 1-b. A unidirectional antenna
would have greater forward ener-
gy and even less energy at the
sides; but with an inexpensive an-
tenna system, the cardioid pattern
is as unidirectional as we’re going

HERB FRIEDMAN,
COMMUNICATIONS EDITOR

to get. For a highly unidirectional
radiation pattern, we would use a
multi-element yagi or stacked
yagi's—a subject for detailed fu-
ture discussion.

The two antennas in Fig. 1-a are
physically spaced a quarter-wave-
length apart, and the RF signal is
fed to them 90-degrees out of
phase with each other. To accom-
plish the phase difference, anten-
na A is fed directly from the
transmission line, and a quarter-
wavelength section of coax is
placed between antennas A and B.
The coax cable between the two
antennas is an electrical quarter-
wavelength, so it delays the ener-
gy to antenna B by 90 degrees. By
the time the signal reaches anten-
na B, the wavefront from A has al-
ready arrived; the energy from A
and B combine in the forward di-
rection. But, if you calculate the
energy toward the rear you will
find that it cancels, because the
wavefront from antenna B arrives
at A 180-degrees out of phase.
What a simple way to get a direc-
tional radiation pattern! All that is
needed is just a couple of pieces of
wire and some coaxial cable.

However, there is one major
problem with that arrangement:
The coaxial phasing section won’t
reach from antenna A to B. And
because the coax effectively slows
down RF flow within the cable, a
half-wavelength of coax is less
than a half-wavelength in free
space. The reduced speed of the
RF flow is called the “velocity fac-
tor” which, for coaxial cable, is
nominally 66% of the calculated
wavelength in free space. For ex-



ample, if a wavelength in free
space is 10 feet, an electrical wave-
length of coax is 6.6 feet. Let’s con-
sider a second example: If a
quarter wavelength in free space is
three feet, a quarter-wavelength of
coax is just short of two feet.
Therefore, if the antennas are
spaced a quarter-wavelength apart
and fed a quarter-wavelength out
of phase, the coax from antenna A
to B is obviously not going to
reach—it will reach only 66% of the
required distance.

FIG. 2

The way we “stretch” the coax is
by changing the method by which
the two antennas are fed. One
such solution is shown in Fig. 2.
There, instead of the coax from the
transmitter going directly to point
A as in Fig. 1, it is connected
through a quarter-wavelength sec-
tion of coax. From the junction of
the main transmission line and the
quarter-wavelength coax, a half-
wavelength section is connected
to point B.

At first glance it might appear as
if everything is out of joint, but
take a moment to study the phase
relationships more closely.
Though we have delayed the signal
to point A by 90 degrees, we have
delayed the signal to point B by 180
degrees. The phase difference be-
tween the two is still the desired 90
degrees—the only problem now is
that we have more coax than we
need going to point B. And since
the half-wavelength section is
about 30% oversize, we can coil
the excess and tape it to the mast
or tower if necessary.

You can play with the antenna
spacing and coax phasing-sections
to handle almost any problem that
comes up. For example, let's go

FIG. 3

back to that question of which the
FCCis so fond. Imagine thata VHF
station for a tow-truck service is to
be located in the center of a long,
thin island. An omnidirectional
antenna is obviously going to radi-
ate RF energy over the water,
where it won’t do anyone any
good. What's needed is a bi-direc-
tional or a figure-8 radiation pat-
tern—the same one that is on the
FCC tests.

Figure 3 shows the desired pat-
tern and how it's attained. Here
the antennas (in Fig. 3-a) are
spaced a half-wavelength apart;
the signal is fed to them 180 de-
grees out of phase with each other
by using a half-wavelength coax
section to antenna A and a full-
wavelength coax section to anten-
na B. The difference between a
half-wavelength and a full-wave-
length is 180 degrees—the value
needed for the bi-directional pat-
tern, and exactly the answer
needed for the FCC’s question.

Determining how transmission-
line phasing-sections work is not
only fun, but also gives a good un-
derstanding of how to use ordi-
nary coaxial cable to overcome
unusual antenna-installation
problems. Try working the exam-
ples shown using unusual feedline
arrangements, such as bringing
the feed into point B instead of
point A, or experimenting to see
how much length must be added
to a coax cable to reack from one
antenna to the next to achieve the
desired phase difference. R-E
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Low-power amplifier IC’s

IF YOU'VE BEEN FRUSTRATED IN YOUR
efforts to complete an electronics
project or experiment by the lack
of a small, low-power audio ampli-
fier, I urge you to consider build-
ing one around either of two
power-amplifier IC’s recently in-
troduced by the Sprague Elec-
tronic Company.

1 - 8
~|DECOUPLE _INPUT |
2 | POWER | I [T
~{GrRounD | ne[ ]
L
B SI;NAL R .
A GROUND | nel ]
- OTUTPUT ' 2
I Vee[ ]
ULN3705M
FIG. 1
First we'll look at the

ULN-3705M—its pinout is shown
in Fig. 1. That class-AB amplifier is
housed in an 8-pin mini-DIP and
has a voltage gain of 42 dB. Its op-
erating temperature can vary be-
tween —20 and +85°C.

The typical power-output of the
unit can range from 60 to 600 milli-
watts, depending on supply volt-
age and speaker impedance. For
example, operating from a 9-volt
supply and driving a 16-ohm load,
the unit’s output power is 600 milli-
watts. Audio power output levels
for three different speaker imped-
ances (8,16, and 32 ohms) and sup-
ply voltages appear in Table 1.

The recommended supply volt-
age for the ULN-3705M can range
from 4.5 to 9 volts with a 6- to 10-
MA quiescent current-drain.
However, the amplifier operates
(at reduced volume) with supplies

ROBERT F. SCOTT,
CONTRIBUTING EDITOR

TABLE 1—ULN-3705

Characteristic 'Symbol Test Conditions Limits
Min. Typ. Max.| Units
Supply Voltage I Vee 18 60 90| V
Range
Quiescent Supply | Ice  |Vec=4.5V — 60 — | mA
Current
Vee=6.0V — 70 15| mA
Vee=9.0 V — 10 20| mA
Voltage Gain Ay — 42 — | dB
Audio Power Pour |{RL=8Q,Vcc=45V, THD=10%| — 220 — | mwW
Output R.=80, Voo =6.0 V, THD=10%) 250 430 — | mW
R =160, Vcc=45V.THD=10% | — 125 — | mW
R =160, Vcc =60V, THD=10% [ 150 240 — | mW
R =160, Vcc=90V,THD=10% | — 600 — | mW
R =320, Vcc =45V, THD=10% | — 60 — | mW
R =320, V=60V, THD=10% | 85 110 — | mw
R =320, Vcc =90V, THD=10% | — 310 — | mwW
Distortion THD | Poyr =50 mW,R, =32(1 — 04 10| %
Pout =50 mW, R, =160 — 05 — %
Output Noise Vour | Input Shorted, BW = 80kHz - 225 — | uVv
Input Resistance | Ry Pin 8 — 250K — Q
Power Supply PSRR | Cp (Pin 1)=500 uF, f=120 Hz - 34 — | dB
Rejection |

as low as 1.8 volts without a nota-
ble increase in harmonic distor-
tion. Total harmonic distortion is
specified at from 0.4-1.0% and
0.5-1.0% for 32- and 16-ohm loads,
respectively.

The ULN-3705M is recom-
mended for use as a headphone
driver in battery-powered portable
radios and tape recorders. It is,
therefore, ideally suited for use in
audio signal-tracers and bench
amplifiers, and is intended as a
low-cost alternative to designs
using discrete transistors.

Figure 2 shows a typical applica-
tion for the ULN3705. The circuit’s
performance is influenced by the

values of two external electrolytic
capacitors (C3 and C4). One is
used for output coupling and the
other for feedback and ripple de-
coupling.

The output-coupling capacitor,
C4, works with the speaker imped-
ance to control the low-frequency
cutoff. The —10-dB points are
about 20, 30, and 60 Hz when driv-
ing an 8-ohm speaker through
coupling capacitors of 500 wF, 250
nF, and 100 uF, respectively.

Capacitor C3 is used for feed-
back decoupling and power-sup-
ply ripple rejection. The 500-uF
capacitor specified provides 34 dB
of rejection at 120 Hz. The ampli-
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fier input (pin 8) must be provided
with a DC return path to ground
for a current of approximately 1
nA. That current produces a volt-
age (IR) drop that, when multi-
plied by the circuit’s closed-loop
DC gain, appears as an error in the
output offset-centering. The value
of resistance between the input
and ground is ideally 100 kilohms
or less, although up to 200 kilohms
may be used.

The other amplifier, the
ULN-3784B, is housed in a 14-pin
DIP and is designed for such ap-
plications as automotive, com-
munications, and consumer elec-
tronics that require a high-quality
audio output. The device’s pinout
is shown in Fig. 3.

The ULN-37848B is a pin-compati-
bie improvement on several ear-
lier designs and is a direct

TABLE 2—ULN-37848

Characteristic |Symbol ' Test Conditions Limits
|Min. Typ. Max. Units
Supply Voitage | Vee |00 24 28 v
Range I ‘t— -
Quiescent Supply | lcc | Vin=0V — 20 — | mA
Current - i
Quiescent Output | Voaq |Vin=0V, See Note 1 — 12 - \
Voltage S _l_ !
Voltage Gain Ay |[Pour=0W 31 34 37 dB
Total Harmonic | THD | Poy,T=50mW,R =8, Vcc-24V| — 02 — | %
Distortion - | B
PouT =50 MW, R, - 169.vcc--2§01' — <02 — | %
[PouT=4 W, R -8, Voc=24V | — <03 50| %
Audio Output Pour |RL=8( Vcc=24 V. THD=5% |40 50 — | W
e RL=16(L Vcc =28V, THD-5% | 40 48 — | W
Input Impedance | Zin Each Input 140 K170 K — Q0
Power Supply PSRR |Pour=0W, f=120 Hz — 30 — | dB
Rejection { B |
Equiv. Input =20 Hz to 20kHz | — 60 — |uVawms
Noise Voltage | o 1 {
Bandwidth BW | Pour=1W, See Note 2 — 100 — | kHz
(~3dB) 1 | |
NOTES: 1. The quiescent output voitage typically equals Y2 the supply voitage.
2. Unity gain typically occurs between 10 MHz and 100 MHz.
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replacement for National Semi-
conductor’s LM380N and LM384N,
and Sprague’s ULN-2280B and
ULN-2281B IC’s. However, it
provides a wider margin of protec-
tion against supply-voltage tran-
sients. Table 2 shows the electrical
characteristics of the IC.

The ULN-3784B operates from a
single supply that can range from 9
volts up to about 28 volts. The unit

has a 34-dB internally fixed gain.
Operating from a 24-volt supply, its
tvpical output power is 4-watts
minimum when working into an 8-
ohm load. With a 28-volt supply, its
power output is 4.8 watts working
into 16 ohms.

The ULN-3784B’s typical quies-
cent current is 20 mA, and it has a
bandwidth of 100 kHz and its

continued on page 112
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Portable computers

THERE IS ALWAYS A LOT GOING ON IN
the hyperactive personal-comput-
er field. However, four major
trends seem to be dominating the
market at the present. Those in-
clude the low-end home-comput-
er price war and shake-out; the
movement toward IBM PC-com-
patible systems; the integrated-
software movement, and the por-
table-computer phenomena.
None of those movements is very
old—the oldest being two years at
most. But all are having a major
impact on the personal-computer
industry. One of the most interest-
ing of those movements is the por-
table-computer phenomena.
Most people’s first reaction to
portable computers was probably
like mine: Who in the world needs
a portable computer? While it may
be nice to have a compact machine
that is small enough and light
enough to carry anywhere, it’s
hard to visualize more than a few
people who might actually need
that feature. For that reason, many
people reacted with indifference
toward the first portable comput-
ers. However, as it turns out, por-
table computers have been enthu-
siastically received in the market-
place. In fact, they have been so
successful that the field is now
crowded with competitors.
Industry guru Adam Osborne
started the portable-computer
business when he introduced his
famous Osborne | early in 1981.
During that same year, Radio
Shack and some of the Japanese
manufacturers originally intro-
duced their pocket-size handheid
calculator-like personal comput-
ers, which contained BASIC in
ROM and had LCD (Liquid Crystal

FIG. 1

Display) readouts. The pocket-size
computers are the smallest and
most portable of them all. But they
do not have the popularity of the
larger portables, simply because
they do not have all the regular
features of a personal computer.
Those features includes a full-size
keyboard, disk drives, CRT display,
and a CP/M-compatible operating
system.

What Adam Osborne did was to
take all the standard components
and condense them into a small
package about the size of a porta-
ble sewing-machine. By putting
ten pounds of hardware into a five
pound bag, so to speak, the resuit
was instant success. Hundreds of
thousands of those original
Osborne I's have been sold. And
since the introduction of portable
computers, dozens of other man-
ufacturers including Kaypro, Com-
paq, Columbia, Seequa, Dyna-
logic, and others have come along
to take advantage of this totally
new market niche. With such
fierce competition, prices have
dropped while features and func-
tionality have been increased.

Classifying portables
There are four basic categories
of portable computers available

LOU FRENZEL

today. They are the handhelds, the
briefcase units, the intermediates,
and the transportables. The basic
method of categorizing portables
has to do with how much they
weigh, how large they are,
whether they are battery oper-
ated, type of display, and the mass-
storage method used.

The handhelds are really more
like large calculators in ap-
pearance than anything else.
Those units have alphanumeric
keyboards and usually feature a
one-line LCD readout. The BASIC
language is built-in, and they are
battery-operated so that you can
take them anywhere. Some of the
units typical of this category are
Radio Shack’s PC-4 and the popu-
lar Hewlett-Packard HP-75C. You
can write your own programs with
the built-in BASIC interpreter, and
store them on standard audio-cas-
settes by using a cassette player/
recorder and a cassette interface
(usually optional). Many hand-
helds also feature plug-in ROM
cartridges that allow you to per-
form special business, engineer-
ing, and statistical or scientific cal-
culations. The handhelds are also
the cheapest of the portables. You
can get one for less than $100, al-
though the more advanced units
sell for prices ranging up to $500,
depending on the accessories you
choose.

The briefcase computers are the
newest portables on the market.
And like the handhelds, they are
usually battery-operated so that
they can be taken along and used
anywhere. These units are larger
however, since they contain more
circuitry, and larger displays and
keyboards. The keyboard is usu-



ally the same full-size you would
find on a typewriter. The LCD read-
outs are used because of their low
power consumption. However,
the display on a briefcase porta-
ble, unlike the handhelds, can
present multiple lines of data. For
example, Radio Shack’s Model 700
briefcase computer (see Fig. 1) can
display eight 40-character lines.
The Epson HX-20 briefcase com-
puter displays four 20-character
lines. Both of those machines have
a BASIC interpreter built-in. The
Epson HX-20also contains a micro-
cassette player/recorder built-in
so that programs may be written,
stored, and retrieved. And it also
features a tiny built-in printer: Its
output format is 24-character
lines.

In addition to a BASIC inter-
preter, the Radio Shack Model 700
also contains built-in applications
software. That software includes a
text editor for elementary word-
processing applications; a simple
data-storage program for main-
taining telephone numbers and
address files; an appointment cal-
endar, and a communications pro-
gram that allows the unit to be
used as a terminal. A built-in 300-
baud direct-connect modem al-
lows you to connect the Model 700
to the telephone lines and com-
municate with remote computers.

In addition to Radio Shack and
Epson, other manufacturers in-
clude Casio, Nippon Electric, Sun-
rise Systems, MicroOffice, and
Convergent Technologies. All of
the machines from those manufac-
turers weigh about 4 to 5 pounds,
are fully battery-operated, and will
fitinside a standard-size briefcase.

Next we come to the
intermediate portables that are
somewhat larger and heavier but,
of course, they contain more fea-
tures. The typical intermediate
weighs in the 8-to-16-pound range
and many of them are still small
enough to be putinto a briefcase.

One of the most popular inter-
mediate portables is the new
Gavilan. That machine features an
8088 microprocessor and uses the
popular Microsoft MS-DOS oper-
ating system. It has an eight-line
80-column LCD readout and con-
tains 64K of RAM, and a single
built-in 3.5-inch micro-floppy with
a storage capacity of 360K bytes.

There are all sorts of accessories
for the unit, including a printer.
Again, the unit is battery-powered
for complete portability. This 9-
pound unit does almost every-
thing that you might expect from a
larger machine.

The final category is the
transportables. They were the first
portable computers to go on the
market, and are really nothing
more than tightly repackaged ver-
sions of standard desk-top person-

al computers. The units feature
CRT displays, full-size keyboards,
and built-in floppy-disk storage.
Some of the newer units, like the
Kaypro 70, even contain a hard-
disk drive.

The reason for the term “trans-
portable” is that the size and
weight of the typical unit is such
that it can barely be considered
portable. Most of these machines
weigh in the 20-to-30-pound range
and are not all that easy to lug

Because they are built to last...

Global breadboarding sockets
are guaranteed for a lifetime.

For more than a decade, Global Specialties’ solderless
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This unconditional guarantee is offered
because our breadboarding sockets provide
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our sockets are made in the United States in
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ment, manufacturing methods and quality
control procedures. Each socket and bus
strip is molded of high quality plastic mate-
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MODEL 8013-S
STANDARD FEATURES:

o VINYL CLAD ALUMINUM CASE

® 9 DIGITS - 4 GATE TIMES

e +1PPM 10 MHZ TCXO TIME BASE

o EXTERNAL CLOCK INPUT/QUTPUT

® DISPLAY HOLD - SENSITIVITY CONTROL

® ACCESSORY POWER JACK ON FRONT PANEL

o CERTIFIED NBS TRACEABLE CALIBRATION

® FULL YEAR GUARANTEE—ALL PRODUCTS

® INPUT POWER 110/220 VAC 50/60 HZ OR 12-15 VDC
® MADE IN U.S.A.—SINCE 1974

OPTIONS:

® #TCX0-80 +0.1 PPM EXTRA PRECISION TCXO $75

® #0CX0-80 +0.05 PPM PROPORTIONAL OVEN
TIME BASE $125

® #NI-CAD-86 INTERNALLY INSTALLED N1-CAD
BATTERY PACK $60

_ SPECIAL BONUS OFFER

BUY OUR LOW FREQUENCY MULTIPLIER

MODEL LFM: 1110 FOR ONLY $75—HALF PRICE IF
ORDERED WITH MODEL 8013-S WHILE THIS AD IS
CURRENT.

THE LFM: 1110 IS A DELUXE TONE FREQUENCY
MULTIPLIER IN A COMPACT VINYL/ALUMINUM CASE
FEATURING 10X, 100X & 1000X SIGNAL
MULTIPLICATION WITH SELECTABLE LOW PASS
FILTERING, AMPLIFICATION AND PHASE LOCK
INDICATION. USED FOR RAPID, HIGH RESOLUTION
MEASUREMENT OF TONE FREQUENCY SIGNALS.

DELIVERY FROM STOCK
ORDER TOLL FREE FACTORY DIRECT

800-327-5912
From Florida (305) 771-2050
VISA—MC—C.0.D.—RATED FIRMS BY PO

OPTOelectronics inc

5821 N.E. 14th Avenue
Ft. Lauderdale, Florida 33334
TELEX 514849

C!RCLE 14 ON FREE INFORMATION CARD

around. Also, most of them are not
capable of operating from a bat-
tery supply—you have to use a
standard AC power-line.

The transportables fall into one
of two categories. First, there are
the 8-bit machines, usually featur-
ing a Z80 microprocessor and run-
ning the popular CP/M operating
system. The original Osborne and
the Kaypro models fall into this
category. The other popular group
of transportables are those that
use the 8088 or 8086 16-bit micro-
processors. Those latter machines
are typically compatible with the
popular IBM PC, and can run the
MS-DOS operating system. Some
of the machines typical of that cat-
egory are the popular Osborne
Executive, the Hyperion, the Com-
paqg, Seequa Chameleon, and the
Columbia Data Products 1600-VP.

The portability issue

In looking at the whole porta-
ble-computer affair, it really seems
that portability is not the major
reason for the popularity of those
machines. While most transporta-
bles weigh less than 30 pounds,
and can be carried, they are not
exactly what you would call conve-
nient. And though the ability to
put a personal computer under an
airline seat is a nice idea, few users
really need it. There are some true
portables like the battery-oper-
ated calculator look-alikes and the
briefcase computers, but their
computing power is far less than
that of desk-tops or transporta-
bles, thereby making them less
useful.

The two things that have really
made the portable computer pop-
ular are its small size and the soft-
ware it can handle. The small size
comes strictly by deliberately en-
gineering a complete machine that
is portable. Everything that you
need, including a keyboard, disk-
drives, display, and all of the other
goodies, is packaged in a single
container. That makes the unit un-
usually compact. The fact is, it is
considerably smaller than more
conventional desk-top comput-
ers. When you stop and consider
the more traditional personal
computers, you’'ll discover they
are not only large, but also usually
consist of several separate inter-
connected items. The resulting

package takes up a lot of space on
the desk—in fact, many of them
occupy an entire desk. However,
the portable compresses all of the
same features down into an area
that occupies no more space than
atypewriter. About the only penal-
ty that you pay is in the display’s
size. Most portables have 5-, 7-, or
9-inch screens, where the average
desk-top computer uses a larger
and certainly more readable 12-
inch screen.

Overall, people like portables
because they have a small
“footprint.” You can pick them up
and move them from one desk to
another without the hassel of dis-
connecting the cables, moving the
individual pieces, and then having
to reassemble the system at the
new site. To move a portable com-
puter, all you do is snap the key-
board back on the front, unplugit,
and away you go.

Another feature introduced by
Adam Osborne with the original
Osborne | computer is bundled
software. By bundled we mean
that key software packages are in-
cluded with the computer when it
is purchased. Everybody knows
that a computer is worthless with-
out software, yet few computers
actually include the software. In-
stead, you are forced to buy the
operating system, languages, and
application programs separately.
However, most portables (the only
exception being Compagq) offer
several useful software packages
with the machine. They include
the operating system (either CP/M
or MS-DOS), BASIC, and a selec-
tion of popular applications pro-
grams. Most portable computers
include a word processor, a
spreadsheet, a data-base manage-
ment package, and sometimes, a
communications program. Those
are the packages that most people
want and need anyway: Besides, it
is always nice to have the software
(ready to run) at the time the com-
puter is purchased.

When you add up the total retail
price, if you purchased the soft-
ware individually, you would find
that in most cases you are getting
well over a thousand dollars worth
of software with the purchase of
the machine. That’s an outstand-
ing bargain, and one that most
people have not overlooked. R-E
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Chip components

THE RAPID ADVANCEMENT OF ELEC-
tronic technology has provided us
with many interesting and useful
consumer products, such as por-
table VCR’s, personal computers,
and so on. It was mainly the de-
velopment of transistors and later,
the integrated circuit, that rock-
eted us into this new era of mini-
aturization and made possible the
development of those and other
products.

As a result of the miniaturazition
process, a new family of compo-
nents was born. That new family,
known as chip components (or
surface-mounted devices), are
small units encapsulated in IC-
type packages. Because of their
small size, chip components de-
mand that you be especially care-
ful when soldering—you need just
the right solder, soldering iron,
etc. We'll get to that in a moment.
For now, let’s see how to identify
the component values.

Identifying chip components

Because of their small size, some
practical means of identifying chip
components had to be developed.
But don’t worry—it's not hard to
learn: The system used for both re-
sistors and capacitors is similar to
the method you're already using to
identify small capacitors.

Instead of using colored dots or
bands, chip resistors are identified
by numbers printed on the top of
the device, as shown in Fig. 1-a. For
example, a 1000-ohm resistor
would be marked “102.” The first
two numbers (10) are the first two
digits of the value. The third
number is the power-of-ten multi-
plier. (It tells you how many zeros
to add, as seen in Fig. 1-a.)

Ceramic capacitors are marked
with a similar system, except that
two rows of numbers are used, as
shown in Fig. 1-b. For instance, a
.047-uF capacitor would be
marked “47” in the top row and 3-
u” in the bottom one. The top two
numbers represent the first and
second digit in the part value. The
number in the second row is the
power-of-ten multiplier. All values
are marked in picofarads. (To con-
vert that value to microfarads, the
decimal point is then moved six
places to the left.) That is prac-
tically the same as the system used
now for small mica and ceramic
types. The letter following the
number represents the class or tol-
erance of the capacitor.

Identifying chip transistors is

X X X
‘ ‘ \——MULTIPLIER

‘ S

————— st DIGIT (1 TO 9)

2nd DIGIT(OTO 8)

EXAMPLE:

102

d

CERAMIC CAPACITDRS

15t DIGIT— 4 7 +—— 2nd DIGIT
MULTIPLIER—] 3 u |—— CLASS

1000 OHMS =

ALL VALUES IN PICOFARADS

VALUE = 47000 pF
VALUE =.047 uF

b
FIG. 1

JACK DARR
TABLE 1
1st 28 2nd LETTER
LETTER NUMBER hgg RANK
(GAIN)

E 2SA1022 AtoC

F 2SA1034 RtoU

H 2SA1035 RtoU
28B709 OtoT
2SB709A OtoT
2SB710 PtoS

D 2SB710A PtoS

A 2SB766 PtoS

B8 2SB766A PtoS

o] 2SB767 PtoS

\ 25C2295 AtoC

U 2SC2404 BtoE

S 2SC2405 RtoU

T 2SC2406 RtoU

R 25C2480 TtoS

Y 2SD601 OtoT

Z 2SD601A Oto T

W 2SD602 PtoS

X 2SD602A PtoS

Q 2SD813 PtoR

P 2SD814 PtoT
2SD874 PtoS
2SD874A Pto S
2SD875 PtoS

quite different from identifying ca-
pacitors and resistors. Chip tran-
sistors have two letters printed
lengthwise across the top. The first
letter shows the “2S” (EIA) number
and the second gives the tran-
sistor’s gain rating. A transistor
with a gain rating of “C” will have
higher gain than one rated “"A” or
“B,” and so on. While you can re-
place a transistor with one with
higher gain, the opposite is not
true. Table 1is a partial identifica-
tion chart for chip transistors.
Now let's see what precautions
must be taken when using them.

Soldering chip components
Some manufacturers of chip
components recommend a solder
continued on page 108
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JOENIY S1STERS

HEAR WHAT YOUR RECORDS ARE SUP-
POSED TO SOUND LIKE! Accurate EQ and
fast op-amps deliver crystal clear sound. A
low noise (discrete) front end properly termi-
nates your cartridge. Polarity and I.E.C. (-3
dB @ 20 Hz) EQ are switchable. P-10-MM
Moving Magnet $150 (kit) $200 (assembled)
P-10-MC Moving Coil $150 (kit) $200 (as-
sem.) M/C and VISA ok. PHOENIX SYS-
TEMS INC., P.O. Box 628, Manchester, Ct.
06040 (203) 643-4484.
CIRCLE 84 ON FREE INFORMATION CARD

California-DC Regulated Switching Power
supply +5vdc @ 5amp +12vdc @ 2 amp
+12vdc @ 18 amp -12vdc @ .5 amp
115230v ac input, fused. EMI filtered.
Removable DC Power Harness and Sche-
matics included. 7.4" x 6.2” x 1.7" ht. New
units, identical to the Kepco/TDK Supplies
as seen at $59.95.

$37.50 ea. freight pre-paid in U.S.
1-800-327.7182 Power Plus.

(Call for Quantity Price)

CIRCLE 8 ON FREE INFORMATION CARD

TIMEX/SINCLAIR 1000, 1500, 2068, ZX81,
SPECTRUM PRTR I/F—A Centronics paral-
lel printer interface. Order PRTIF: $50.
EPROMMER—Programs 2716, 2732, 2764's
Order EPRMR: $75. Software for TS2068,
Spectrum: ASM/DSM—A full featured as-
sembler/disassembler. Order ASMDSM:
$40. TEXTEDIT—A very complete editor, in-
cluding 64-column mode. Order EDIT; $40.
When ordering, specify type of computer.
Money orders or C.0.D. only. Send to
RESEARCH SERVICE LABORATORIES
P.O. Box 19124, OKC, OK 73144,
CIRCLE 10 ON FREE INFORMATION CARD

— -
VIDEO

SCRAMBLUING '

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 31 ON FREE INFORMATION CARD

SHEET METAL WORKER—The 24" TRIOK
is a Press Brake, Shear and Slip-roll ma-
chine-perfect for research and development
or maintenance shops. Over a thousand ma-
chines world wide in little to the largest com-
panies. For free literature on this and our
other sheet metal working machines contact:
PACIFIC ONE CORPORATION, 513 Superi-
or Ave. SuiteK-415 Newport Beach, CA
92663, (714) 645-5962.

CIRCLE 25 ON FREE INFORMATION CARD

CALL NOW
AND

RESERVE
YOUR SPACE

® 6 x rate $605 per each insertion.

® Reaches 215,460 readers.

® Fast reader service cycle.

® Short lead time for the placement of
ads.

® We typeset and layout the ad at no
additional charge.

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

DIGITAL BOARD TESTING COURSE—This
18 lesson course, including lesson books,
cassette tapes, and workbooks, will give you
the information you need to enter the field of
test engineering and to learn the latest tech-
niques used in automatic test equipment.
Earn your certificate from the Test Engineer-
ing Institute. Check/M.Q./Mastercard/Visa.
$450 plus shipping. 10 DAY NO RISK TRIAL.
Logical Solutions, Inc., 1799 S. Win-
chester, Suite 201, Campbell, CA 95008.
(408) 374-3650.

CIRCLE 46 ON FREE INFORMATION CARD

APPLIANCE REPAIR HANDBOOKS—13
volumes by service experts; easy-to-
understand diagrams, illustrations. For major
appliances (air conditioners, refrigerators,
washers, dryers, microwaves, etc.), elec.
housewares, personal-care appliances.
Basics of solid state, setting up shop, test
instruments. $2.65 to $5.90 each. Free
brochure. APPLIANCE SERVICE, PO Box
789, Lombard, IL 60148. 1-(312) 932-9550.
CIRCLE 92 ON FREE INFORMATION CARD

ONE MAN CRT FACTORY, easy operation.
Process new or rebuild old CRT's for tv's,
bus. machines, monitors, scopes, etc.
Color, b&w, 20mm, foreign or domestic.
3x6 ft. space required. Profits??? Average
CRT rebuilding cost — $5. Sell for $100 =
$95 profit; x 5 CRT's = $475 daily; x 5
days = $2375 weekly profit. Higher profits
outside U.S.A. Investigate this opportunity
today. We service the entire world. Write
or call: CRT Factory, 1909 Louise St.,
Crystal Lake, Il. 60014, (815) 459-0666.
CIRCLE 89 ON FREE INFORMATION CARD




'"MEEEEEEEEENNEENENNNN N N N N B B B B B B B N I
® @
: CABLE-TV :
-
O @
° PRICE SLASH! °
° ® o
® @
OUTPUT CHANNEL
(Circle the one used
ITEM on your system) REG. NOW QTy. PRICE
JERROLD 400 CONVERTER (58 CH)) .......... CH. 2 CH.3 109.00 90.00 o N Tany
" {10 5 DT . . n ek e st e e .. CH2 CH3 8200 7500 . ... N
JERROLD 450 CONVERTER (66 CH ) .......... CH. 2 CH.3 134.00 105.00 - B
(1005 MIOTE] woevimivsrsymasronss vhissssnsiies CH.2 CH.3 11000 90.00

CH.3 109.00 90.00 FYT | O

EAGLE COMTRONICS 400 MHz CONVERTER ... CH.?2 ou WaKda
(100rmMore) .........ouiieiinn oAt o CH.2 CH.3 8200 7500 .. ... 2028
8B ADD-OM UNIT.. s ean s aensammmsn s wmmaes ons CH.2 CH.3 12900 99.00 ... ..............
 {IB.OrMOTE) .. v swmaxuiviarigsusass boinss CH.2 CH.3 7900 58.00 ... ...
BRAND | SB TRIMODE COMPLETEUNIT..... CH.2 CH. 3| Please call for price
NEW | 5B TRIMODE CONVERSIONKIT ... CH.2 CH.3| gquotesanddetalls. |..... ..............
MINICODE (N-12) ... ....oeoveei] e CH.2 CH.3 10900 89.00
(10-OF MOFG) ‘e 1o os wousms wvss e CH.2 CH.3 7900 56.00
MINICODE (N-12) VARISYNC ................ CH.2 CH.3 119.00 99.00
_ (10 Or MIOIE) .. dassn b ysuswhins et T . CH.2 CH.3 8600 62.00
C-1000 ADD-ON
(COMPATIBLE—ALL ZENITH SYSTEMS). ... CH.2 CH.3 26000 225.00 ..... KRNt PR
(5ormore)............iiiiiiien.. advieavai CH.2 CH.3 220.00 185.00 s ealll'y atie} - a4
MLD-1200-3 . ... CH.3ONLY 12900 99.00 ... ... .
(10Ormore) .......ccooovvvvuvainuunaeneenns CH. 3 ONLY 85.00 58.00 - (Y PR :

IMPORTANT: WHEN CALLING FOR INFORMATION —
Please have ready the make and model # of the equipment used in your area.
Thank You

Name _ Sub-Total
Street Shipping
City/State/Zip = TOTAL

Phone Number AreaCode____ Number

Sale of De- MUST BE SIGNED AND RETURNED WITH YOUR ORDER Add $2.00

per unit ship-
ping or call
for specitics.

scramblers | understand that the purchase of these cable T.V. products does not authorize their
may be pro- use on any cable T.V. system. | agree to obtain the proper authorization from local
hibited in ofticials or cable company ofticials in my area. -
t Payment is
som'e states. _— accepted by
If in doubt, 9 money order or
check with Cashier's check
\J
local author- only. COD's &

ool Transamerican Cable Distributors [

Ohio orders our low prices

YIS ITL AN 449 BRDADWAY AVE. @ BEDFORD, OHI0 44146 @ (818) 956-5839 |EICUEIELEIFELS

Please—No Collect Calis

¥861 4380100
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at another location for only $99.95. UHF Preamp
Kit—unit will drastically improve the picture quality
of all UHF-TV stations and even find stations you
never thought existed! Price $25.95. Free shipping,
MD residents add 5%. HOWARD RESEARCH AN
DGESIGNs, PO Box 204, Ellicott City, MD 21043, (301)
465-8116.

HOME ROBOT

MOVIT kits/mini robots, $25.00-$75.00. Excellent
introduction to personal robotics. CAL - ROBOT,
16200 Ventura Blvd. #223, Encino CA 91436. (818)
905-0721.

UHF CONVERTERS/SATELLITE
EQUIPMENT BY L.S.R. ENG.

CONVERTER kits with AGC and sound from TV
VCR recordable): Deluxe 111 sinewave, $79.95
wooden cabinet $12.50 extra). Digital Z/FV-5 vid-
eo inversion (includes cabinet) $175.00. Sine-
wave adaptor for Z/FV-5 (video inversion) $49.95.
Adaptors for Deluxe 111; Z'FV $49.95. Gated pulse
$39.95. (New!) Sinewave unjammer switch!
$19.95, Stops interference. (New!) Antenna
blocking filter! $19.95, stops broadcastlng.
Sinewave IN-TV kits (T.F.), economy $39.95, DLX.
$49.95. 90%-assembled kits available, add 30%
to cost for assembly.Apartment-sized satellite
TVRO system $795.00, up to 156 ch., completely
assembled, tested and guaranteed, 2 full years!
Quantity discounts. Minimum order: $25.00.

EDUCATION & INSTRUCTION

SATELLITE TELEVISION

F.C.C. General Radiotelephone license. Home
study. Fast, Inexpensive! “Free” details. COM-
MAND. D-91, Box 2223, San Francisco. CA 94126.

UNIVERSITY offers state authorized degree pro-
grams in Business or Computer Management. Low
tuition. No class attendance. Write, includiW hane,
for brochure: UNIVERSITY OF SANTA MONICA,
5161 Venice Blvd., Los Angeles, CA 90019. Call:
(213) 933-4200.

FCC commercial licence correspondence course.
60 individual lessons, $89.50. Payment plan avail-
able. Results guaranteed! Information free. AMER-
ICAN TECHNICAL INSTITUTE, Box 201, Cedar
Mountain, NC 28718.

Your Ticket to a Great Career!

LEARN BASIC
ELECTRONICS

TRAIN AT HOME IN SPARE TIME. .. Because the Electron-
ics Field is growing so fast, it offers excellent career
opportunities...even at the entry level. A knowledge of
BASIC ELECTRONICS can help you qet your foot in the
door, qualify for good jobs like Technical Rep.. Sales Rep.,
Junior Technician/Tester and more. Easy-to-
follow home-study course starts you at the / |
very beginning...explains everything step by /*
step with plenty of photos, charls, di
rams. Multimeter, parts kits, caiculator, SN
igital VOM included. Hands-on training /% -

Free shipping! Payment: cashiers check, money lets you | doing Get FREE FACTS. No X
order, Visa or MasterCard. L.S.R. ENGINEER- nlemne:lrlrl‘gl.m COUPON TODAY! = 2
ING, Dept. RE., Box 6075, Chicago IL 60680. = = = e e e e e i o
Orders toll free: 1-(800) 432-1422. Information: fIGS| BASIC ELECTRONICS COURSE |
1-(312) 764-4330. 152 Dept.OEPBa Scranton, PA 18515 g
l Name Age DI
ELECTRO-VOICE DEALER st I
SPEAKER components plus interface, CD35. Sen- City/State/Zip |

try, stage. PA speakers, microphones. Low prices.
RICK MARDER, (201) 561-8123.

D R —

UNSCRAMBLE secret satellite channels watch all
the good stuff. Plans $19.95—kits $169.95—com-
plete units $395.00—Details and order forms $3.00.
SCRAMCO, 8688 Royal Drive, Nobleville, IN
46060.

Satellite Descramblers

For West Star 5
AND COMSTAR D-4

Movies Movies Movies

Send $5.00 for information
Modern Technology o

Boston, Ma. 02186 <)
1(617)871-5838 (=)

SATELLITE antennas, build 8-10-12 foot wood or
metal, send $2.00, PROTOTYPE ENGINEERS,
Box 1812, Deming, NM 88031,

GEARMOTORS for motorized satellite antenna
projects, 110VAC, 101RPM: $32.50 plus $4.00 ship-
ping. Actuators 36VDC, 18"; $139.00 plus $10.00
shipping. TEM, 22518 97th, Corcoran, MN 55374,
(612) 498-8014.

SATELUITE sKstems. Quick assembly high quality
antenna, LNA's, receivers, low prices. Catalog
$3.00. STATE SATELLITE, 5
12180. (518) 272-1130.

Broadway, Troy, NY

-h
N
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REPLACEMENT FOR ‘\‘.' “‘ o (¢ a Ls [ ) I mCe
ECG®/TRIPLERS/MULTIPLIERS
LB LT GRAND OPENING
TYPE NO YOUR COST TYPE NO YOUR COST
! §37............ 11.73
S RETAIL STORE
539............ 9.84
549 ... 14.55
S80............ 10.05 R o
S§6............ 11.90 THOUSANDS OF ITEMS IN STOCK
557 ... ... 1.75
564............ 11.55
T e DELUXE PARTS ASSORTMENTS
TYPE NO YOUR COST TYPE NO YOUR cosT #1 Resistors & Trimpots #3 Ca 8" ' X
pacitor "B #5iC's, Sockets, & Semi's
?géh' --Tf‘%'é'é :8: -gg 1123 (g5am000a0000e 5%5'; ;0' ~gg 68 '« watl, 5% resistcrs & Mylars 4- 001, 2- 047, 1each of NES564, LMSES,
1234 " FIVE for ‘99 137 ‘BIGHT 'g: -+ SPT- 12 lO;(smmpol:; 1 29- 07 Radal lytics 3-10 MC 1330, MC 1350,
N . N each - 51,75, 100, 470 mid 16V, 1-1000 mid 50V MC 1496, LM1889. 7812
123aP T SiX for .99 1990 ....FIVE for .89 (o e oe ey 7818, 3N2229A MV2109.
13-1 2K. 2-220 3- 100K, Caps 1 each of 5. 12. 27 heat sink 2-MC 1458,
e No wg‘?zsnwifosc'eo';.tﬂ: 5 PCT-VEEAS:' voun 6-330. 6-12K. 7-910 36,110 330pf. 2-120p! 414002, 4-8 pin. 2.14
CIIEY 9-33K. & 14-4 7K 3-39p!. 3-220p!, and 1 pin 1-16. & 1-18 pin
165............. 2.25 375............. .80 $4.50, ¢8. 10/40.00 van Cap 5-35p! socket
170 85 506............. .55 $7.50 ¢a. 10/70.00 $13.50 ea. 10/125.00
184............. .45 S00A........... 8.95 #2 Capacitor “A™ #6 Misc. Hardware
185............. .45 523............. 9.95 Monolythics - 1-560¢1 #4 Coll & Chokes LED & holder. fuse &
238............. 2.25 526A.......... 10.20 7-1mid. & 1- 22 mid 1 each of 15. 33, and 100 holder hne cord.
276............. 8.95 529.......... 13.75 Stiver Micas - 2-10pt & 1 {uh) micro hennies grommet, SPST switch.
291 95 712.... 1.25 each of 43pt 110pt chokes 1-vaniable RF DPDT switch, 2-F61
............. d R ETT R N 560pt. 1200p!. 3000 or coll {same as conn & lugs. knob.
ESE TYPES (MIN. 5 PC. EACH) 3300p! #49AS537MPC) 4-spacers. 6-screws &
25C867A ... 2.75  HA1366W..... 1.85  STK0029...... 3.80 R Se kot $3.25 ea. 10/30.00 nuts 2-RG-174, match-
25C1114 . 3.25  HA1377A .. 2.90  STKOOBO...... 9.99 o
2SC1308K.... 1.85  LA4102 ... 1.25  TA7205AP ... 1.50 LD, TS
AN214Q 1.45 M5)515BL.... 2.95  TA7208P...... 1.85
AN239A. 4.60  STK433...... 3.95  TA7222AP .... 1.95
BA532 1.80  STK435.. ... 3.95 UPC1181H.... 1.25 T .‘
GH3F ... 89 STK437.... 8.25 UPC1182H... 1.25 \ Wi .
HA1342A ... 2.30  STK439....... 6.50 UPC1185H.... 2.99 s{l.lc .
COD ORDERS WELCOME ($25 MIN. ORDER) C Se Inc.
For Cc lete C Catalog Call or Write 0
= % o 90 TURNER AVE.
DIGITRON ELECTRONIC
110 HILLSIDE AVENUE, SPRINGFIELD, N.J. 07081 ELK GROVE VILLAGE, IL. 60007
TOLL FREE: 800-526-4928
In N.J.: 201-379-9016 312/952-1115 e
DIGITRON ELECTRONIE 15 NOY ASSORIATED th Abve WakoMTH PHILIPS €CG PHONE ORDERS WELCOME H
OPEN MON-SAT. 910 5
CIRCLE 11 ON FREE INFORMATION CARD

CIRCLE 95 ON FREE INFORMATION CARD




DIGI-KE Y| 1-800-344-4539

CORPORATION AK., HI., 218-681-0674
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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)

ELECTRONICS

TENMAR
3% DIGIT LCD
MULTIMETER

B DC input impedance 10M ohm
B Diode and HFE Transistor tests
B Overload protection B Auto
polarity B 2 year limited Warranty

$39480
#72-050

TENMAR®“COMBINATION DMM/

CAPACITANCE METER
(With Transistor Gain Tester)

B User can easily read Voltage, AC and DC
current, resistance up to 20M ohms,

TENMAP
20MHZ DUAL TRACE
OSCILLOSCOPE

Two High Quality 10:1 probes inctuded.
Backed by our 2 year limited warranty.
For specifications see MCM Catalog #8
page 108

#72-320 $38995

2-WAY SPLITTER

PROBE WITH
MEMORY

B Muiti-family compatibil-
ity—DTL/TTL/HTL/CMOSIC

- -
B Zinc diecast construction

B Power passive 89 ¢
(min 10)

B 5-900MHZ
#33-070
CHANNEL
T COMBINER

SGNAL COMBINER B The 33-255 enables the
o %3 user to combine a
channel 3 output signal
from an STV, MDS, VCR
or video game device
with an existing MATV
system containing adja-
cent channels 2 and 4.

9 (10-UP)

DELUXE CORDLESS
CABLE CONVERTER
BY JERROLD

M 53 B %
B 58 channel capacity
B Approved by the F.C.C,, UL
and C.S.A,
B Wireless hand controlier switches channels.
turns TV set on and off and even fine tunes the
picture

B Compatible with all cable systems
B Jerrold® model #LCC-58-3

#32-380 89 ot

OSCILLOSCOPE

PROBE KIT/

B Bandwidth: 10:1 position:
100MHZ at—3dB into 20pF
B Rise Time: 10¢1 position
less than 3.5, nominal

B Kit contains: 10" earth
lead, retractable hook,

$26.95 (1.9
Ic test tip, Insulator,
BNC adaptor and

trimming tool. z I {5-up)

3-WAY SPLITTER

#72-010 g

#33-255
$11.25(1.9)

capacitance up to 20 microfarad, and HFE on a B Detects pulses as short
B 2 year limited Warranty
m%rre) #72-190
MATCHING TRANSFORMER
B 75-300 ohm matching
transformer 29 ¢
#33-050 (min 100)
PUSH ON BALUN
matching 60¢
transformer
(min 50)
F-59 CONNECTOR
ferrule
#33-410

clear %2 inch, 3% digit LCD display a5 80 haniseotals
$74.95 each
-
Transformer =
ey -
B UHF/VHF/FM
@ Quick connect
#33-010
B Attached %’ ¢
15 each

#33-200 $
B 75ohm B UHF/ VHF'FM
(mln 10)

B Comes with F-59 connector

PANASONIC® TYPE VIDEO
= HEAD

L& :
- 7z
#32 180
B Replaces VEHS0011
head used in 2-4-6
hour record/play-
back machines each

We Also Have...: wiine of test equipment
computer accessories, telephone accessores, speakers
television parts, flybacks. yokes. switches. fuses. lamps

BE SURE TO
CALL FOR
YOUR FREE
120 PAGE
CATALOG'
OVER 4,500

ITEMS!!

Terms: . s10minmum orger $1.00 charge for
orders under $10
* $20 Minimum charge card order

» Orders shipped UPS C.C D

capacttors. resistors, cartndges, styli, wire, CATV equipment,
and many more Over 4,500 items AT THE LOWEST PRICES

AROUND!

» Most orders shipped within 24 hours
= Sales office open 8:30arr to 6 00pm
Saturdays 10.00am to 3pm. EST

CIRCLE 19 ON FREE INFORMATION CARD

ELECTRONICS
858 East Corgress Park Drive
Centerville, Ohio 45459
513-434-0031
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CB EQUIPMENT

- WANTED

REEL-TO-REEL TAPES

PALOMAR/Pride electronics—exclusive repair fa-
cility Service—update—improvements on these
and similar equipment. PALOMAR-PRIDE RE-
PAIR, 1320-4 Grand, San Marcos, CA 92069 (619)
744-0720

GB MODIFIGATION

Increase channels, range, privacy! We specialize
in frequency expanders, speech processors, FM
converfers, PLL & slider tricks, how-to books
plans, kits. Expert mail-in repairs & conversions

16-page catalog $2

CBC INTERNATIONAL, P.O. 8OX 31500RE,
PHOENIX, AZ 85046 (602) 996-8700

INVENTIONS, Ideds, new products wanted for pre-
sentation to industry and exhibition at national
technology exposition. Call [-800-528-6050. Asi-
zona [-800-352-0458. X831

OLD tubes: 2A3, 105,.45's, 505, 80's, 81's, 211, 242
845 VT-52 VT-62. WESTERN ELECTRIC EQUIP-
MENTS: (818) 576-2642, David, POB 832, M-Park,
CA 91754

NEWSLETTERS

ELECTRONIC SYSTEMS NEWSLETTER Is a
monthly publication written especially for the elec-
tronics hobbyistexperimenter. Fascnnatlngtprqects
new ideas, sources. Free details. AF PUBLISHING,
Dept. R2; PO Box 524, So. Hadley, MA 01075

& -
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SN VAR

7984 Mail Order Catalog

- W™ emp- T

The One Stop Electronic Shop!
Call Toll FREE 1-800-343-0874

In the United States:

Boston

Mail Orders Seattle

P.O. Box 8000 133 Flanders Road 13107 Northup Way
Westborough, Mass. Westborough, Mass. Bellevue, Wash.
01581 01581 98004

(Mass) (617) 366-0500 (617) 366-9684 (206) 881-8191

In Canada:

Montreal Toronto Downsview

5651 Rue Ferrier
Montréal, Québec

14 Carlton Street
Toronto, Ontario

86 St. Regis Cr. N.
Downsview, Ontario

AMPEX professional series open reel tape, 1800-or
2400-feet on 7-Inch reels, used once. Case of 40,
$45.00. 10% x 3600 feet and cassettes available.
MasterCard Visa. VALTECH ELECTRONICS, Box
6-RE, Richboro, PA 18954 (215) 322-4866.

CABLE TV

DEALERS wanted: Channel 2, 3, and 4 notch fil-
ters. Money back guarantee. Send $15.00 for
sample and quantity price list. Specify channel(s).
LEE KURTZ; PO Box 291394, Davie, FL 33329.

SINE WAVE PROBLEMS?

THE Strike Back Mode, $6.00 includes counter-
measures. Problem Manual includes trouble
shooting, alignment, antenna connections, theory,
improvements, $8.00. Both, $12.00. SIGNAL, Box
2512-R, Culver City, CA 90231.

SCANNERS

SCANNERS—discount prices Bearcat BC-100
$279.99; Bearcat 210XL $214.99; Bearcat 300
$335.99; Regency MX3000 $186.99; JIL SX100
$138.99; JIL SX200 $269.99; Bearcat 20/20
$275.99; Spectrum radar detector $214.99; plus
$3.00 shipping. Free discount catalog. Lowest
prices anywhere on scanners, radar detectors, ma-
rine radios, two-way accessories. SCANNER
WORLD, 10-RE New Scotland, Albany, NY 12208
(518) 436-9606

INVENTORS!

IDEAS have value! Ever think of an idea, forget it,
and see it later on the market? Many people don't
forget, act quickly, and are rewarded by American
industry. Write down your idea! We offer free dis-
closure registration and initial consultation regard-
ing your idea’s potential value: Call or write without
delay lor‘)«our free information package. AMER-
ICAN INVENTORS CORPORATION, 82 Broad
Street, Dept. RE, Westfield, MA 01086, (413)
568-3753. A fee based marketing company. Offices
coast to coast

HOME ROBOTS

BUILD your own personal robot. World's largest

suppller of kits, parts, publications. Catalog/photos

$5.00. refundable. Design Handbook $10.00 ppd.

SZO%OT SHOP, Dept. 10, PO Box 582, El Toro, CA
630

DESCRAMBLERS-CABLE-UHF-
TVRO

“SINEWAVE" TV descrambler, video and sound.in
TV or VCR. Complete kit and instruction manual
ready to go $114.95 plus $6.10 S & H. “Free flyer
Information.” CABLE SEARCHER, P.O. Box 182,
Carle Place Station, NY 11514

DESCRAMBLERS

AMERICAN —CANADIAN
New Satelite Descramblers

lers
C-1000 / ZENITH TYPE

Descrambles “over the ait’" and
cable”" sync suppressed active

video inversion signals
g/ m,, Ready to go C-1000 379 95
Saapl "’ Complete Kt C-1000K 274 95
Printed Circult & Manual 2495

C-100 / JERROLD TYPE

Caie Descrambier for in-band gated
suppressed systems

Ready fo go C-100 119 95
H4P 1N1 M58 1K5 M3J 1Y8 Complete Kit C-100K 54.95
(514) 731-7441 (416) 977-7692 (416) 630-0400 SEND 52 FOR COMPLETE INFORMATIVE CAT4LOG TO
8 Ottawa Calgary Vancouver
Cz> 1023 Merivale Road 3220-5th Ave. N.E. 3070 Kingsway “PDOENS'NEGEUNING
& | Ottawa, Ontario Bay 2 Vancouver, B.C. Buy 1 kit | Faimouth ey A
%) K1Z 6A6 Calgary, Alberta VSR 5J7 g t“ZV - '
S | (613) 728-7900 T2A 5N1 L kit Deaters Waniea
= (403) 235-5300 (604) 438-3321 3 Yaprice | soecial Quantity Picing
g Visit your nearest Active store, call, write or circle 1 e o
. . f U products are en Il\e!"!d' not copies are guaranieed
a the Reader Service Card for your copy of Active’s new catalog. Buicavail st inolbopie oo ool g ot B
124 CIRCLE 77 ON FREE INFORMATION CARD



THE FIRST NAME IN
ELECTRONIC TEST GEAR

NEW FROM RAMSEY-20 MHz
DUAL TRAGE OSCILLOSCOPE

Unsurpassed quality at an unbeatable price. the Ramsey oscilloscope
compares to others costing hundreds more. Features include a compo-
nent testing circuit that will allow you to easily test resistors, capacitors,
digital circuits and dlodes ® TV video sync filter ® wide bandwidth &
high sensitivity ® internal graticule ® high quality rectangular CRT

® front panel trace rotator ® Z axis ® high sensitivity x-y mode ® very
low power consumption e regulated power supply ® built-in calibrator
® rock solid triggering ® high quality hook-on probes

high guality
hook-on probes included

RAMSEY D-3100
DIGITAL MULTIMETER

Reliable. accurate digital
measurements at an amaz
ingly low cost ® In-line color
coded push buttons, speeds
range selection ® abs piastic
tilt stand ® recessed input
jacks ® overload protection
on all ranges ® 3% digit LCD
display with auto zero, auto
polarity & low BAT. indicator

$5995

{est leads and battery
included

RAMSEY D-2100
DIGITAL MULTITESTER

A compact easy to use unit
designed to operate like a pro
Featuring ® 3'% digit LCD * low
BAT. indicator * all range over-
load protection ® overrange indi-
cation ¢ auto-polarity ® Transis
tor tester ® dual-slope integra-
tion e vinyl carrying case

$5495

hge tesi leads, battery & viny}
carrying case included

RAMSEY D-1100
VOM-MULTITESTER

Compact and reliable, de-
signed to service a wide vari-
ety of equipment. Features in-
clude ® mirror back scale

* double-jeweled precision
moving coil ® double over
load protection ® an ideal low
cost unit for the beginner or
as a spare back-up unit

$4995

test leads and battery
included

sa s g e s
-

CT-70 7 DIGIT
525 MHz COUNTER

Lab quality at a breakthrough price
Features ¢ 3 trequency ranges each
with pre amp ® dual selectable gate
times & gate activity indicator

s 50mv @ 150 MHz typical sensitivity
* wide frequency range * 1 ppm
accuracy

$44995

wired includes AC adapter

CT-70 kit
BP-4 nicad pack

CT-90 9 DIGIT
600 MHz COUNTER

The most versatile for less than $300
Features 3 selectable gate times 9
digits ® gate indicator ® display hotd
© 25mV @ 150 MHz typical sensitivity
* 10 MHz timebase for WWV calibra-
tion ® 1 ppm accuracy

$14995

wired includes AC adapter

CT-90 kit $129.95
OV-1 0.1 PPM oven timebase ...5¢.95
BP-4 nicad pack 8.95

CT-125 9 DIGIT
1.2 GHz COUNTER

A 9 digit counter that wlll outperform
units costing hundreds more. ¢ gate
indicator ® 24mV @ 150 MHz typical
sensitivity ® 9 digit display ® 1 ppm
accuracy ® display hold ® dual inputs
with preamps

$4699%5

wired inctudes AC adapter
BP-4 nicad pack

CT-50 8 DIGIT
600 MHz COUNTER

A versatile lab bench counter with
optional receive frequency adapter,
which turns the CT-50 into a digital
readout for most any receiver ® 25 mV
@ 150 MHz typical sensitivity ® 8 digit
display ® 1 ppm accuracy

$46995

wired

CT-50 kit $139.95
RA-1 receiver adapter kit 14.95

DM-700 DIGITAL
MULTIMETER

Professional quality at a hobbyst
price. Features include 26 difterent
ranges and 5 functions & 3% digit
inch LED display ® automatic decimal
placement  zutomatic polarity

$441995

wired includes AC adapter

DM-700 kit
MP-1 probe set

PS-2 AUDIO
MULTIPLIER

The PS-2 1s handy for high resolution
audio resolution measurements. mu
tipiies UP in frequency ® great for PL
tone measurements ® multiplies by 10
or 100 ® 0.01Hz resolution & buslt-in
signal preamp/conditioner

$4.995

wired
PS-2 kit

BHOADBAND RF PREAMPUIFIER |

oren shewer $8

PR-2 COUNTER
PREAMP

The PR-2 is ideal for measuring weak
signals from 10 to 1.000 MHz « tlat 25
db gain ® BNC connectors ® great for
snifting RF * ic BiVE

preamp

$4.495

wired includes AC adapter
PR-2 kit

PS-1B 600 MHz
PRESCALER

Extends the range of your present
counter to 600 MHz e 2 stage preamp
® divide by Circuitry ® s¢ vity
25mv @ 150 MHz * BNC

counter

Osgggs

wired includes AC adapter

it

i Seniite TERMS: « satislaction guaranteed » examine lor 10 days: il not pleased. return in
original form for refund o add §° for shipping and insurance to a maximum of
$10.00 o overseas add 15% lor surlace mail « COD add $2.50 {COD in USA only)
« orders under $15.00 add $1.5C  NY residents add 7% sales tax o 90 day paris
warranty on all kits » 1 year parts & labor warranty on all wired units

RAMSEY ELECTRONICS, INC.

2575 Baird Rd.
Pentfield, N.Y. 14626

ACCESSORIES FOR RAMSEY COUNTERS

Telescoplc whip antenna—BNC plug .. $ 8.95
High impedance probe, light loading 16.95
Low pass probe, audio use 16.95
Direct probe, genreral purpose use 13.95
Tilt bail, for CT-70, 90, 125 .. .. 3.95

PHONE ORDERS CALL
716-586-3950

TELEX 466735 RAMSEY Ci
CIRCLE 79 ON FREE INFORMATION CARD

¥861 4380100
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THE FUN STARTS WITH SHACK® PARTS

Giant Selection! Personal Service! See Before You Buy!
Voitage Regulator leﬁ Monolithic Ceramic Quality Transformers
= Capacitors %’
Type Adjustable Cat. No. | Each 50 wWvDC For Audio
LM723 | 0to 40 VDC 2761740 | 99 NPO, £10% @ Z5V, +20% P
AL ISIDEIE | S || e Value Temperature | o No. | Each telepnoné projects, interétg&e)
" Coefficient T coupling and more. 600 to
Type Fixed Output Cat. No. | Each N =5 ohms impedance. 100-
7805 +5VDC | 2761770 | 1.59 LOlE6 o 72151 | 69 megohm isolation at 250 VDC.
100 pF NPO 272-152 | .69 27a937s Yo
7812 +12VDC 276-1771 | 1.59 470 pF NPO 272153 | .69 PUIA) oooacocooana . )
7815 +15VDC 276-1772 | 1.59 1000 pF 25U 272-154 69 Audio Output. 1000-0hm ceng'er-tapped primary.
7905 -5VDC 276-1773 | 1.59 4700 pF 25U 272-155 | .69 8-ohm secondary. 34 x S/s x S/s” 273-1380 . . 1.29
7912 -12VDC 276-1774 | 1.59 02; u; %gg g;g:gg .gg
. 1l - d -
- — A pF Z5U 272.158 | .79 Toggle Switches
Operational Amplifiers m Micro i rated 3 amos at 125 VAG
- iCro-mini, ral amps al o
1 Ceramic Disc : Body: 1/4x 5/18 x 3/16”. Mounting
. <3
Type Cat.No. | Each Capacitors BB S SR (I,
741 (Single) 276-007 .89 "
1458 (Dual) | 276038 99 Type Cat. No. Each
LM324 (Quad) | 276-1711 1.29 : SPST 275-624 1.49
TLo82 (Oual) | 2761715 | 189 ) (M ta e P02 SPOT 275625 159
TLO84 (Quad) | 276-1714 2.99 =t 005 | 272.130 | 3e DPDT 275-626 1.89
TLC271  (Single) | 276-1748 1.59 100 (272123 | 39 o [22131 | 39
TLC272 (Dual) | 276-1749 2.19 20 (72124 | 39 05 |272134 | a4y R R
TLC274  (Quad) | 276-1750 2.99 470 272125 | 39 A s | Communication ICs
LM3%00  (Quad) | 276-1713 1.39
N [
LM% (Quad) | 2761712 | 1.49 Tantalum Capacitors 33% geg. 3o
. 5.95 Each
4 -Series CMOS ics : gtt,xd?rzrlzngfn Spacing OFF
Description Type| Cat. No. |Each For RTTY and Modems
Quad 2-input NOR Gate |4001|276-2401| .89 S'F WVDC 073'- No. Each XR-2206. FSK generator. 276-2336 . . Sale 3.99
Quad 2-input NAND Gate [4011]276-2411 | .99 oy - i o XR-2211. FSK Decoder. 276-2337 . . . Sale 3.99
Dual Type-D Flip Flop 4013|276-2413(1.19 1:0 35 272-1434 :49 N
Decade Counter/Divider 4017|276-2417 | 1.49 22 35 2721435 59 CMOS and Bipolar
Inverting Hex Buffer 4049 276-2449 1.19 10 16 272-1436 .69 Timers :
Quad Bilateral Switch  |4066|276-2466 | 1.19 2 16 272-1437 .79 119
— Low As |
TTL Digital ICs Mini Buzzers TLC555. NEW! Silicon CMOS sinks 100 mA.,
. sources 10 mA. Very accurate, yet requires
With Pin-Out and Specs B Little But Loud 1 smaller._:-ess co’_s'tly capacitors. 2 to 18 VDC, single
. No. h 1)58” . supply. To 2 MHz. 276-1718 ............ 1.59
Type Cat. No Eac B 1'/16” Mtg. Centers Bipolar. Resettable, 1 uS to 1 hr. Source or sink
;:g s;g:%; gg DC Voltage Cat. No. | Each 200mA. 4.5 to 16 VDC.
7408 276-1822 1.29 153 273.053 | 1.69 Type Dip | Cat No. | Each
7447 276-1805 1.59 6 273-054 1.69 555 (Single) 8-pin |276-1723| 1.19
7490 276-1808 1.09 12 273-055 1.69 556 (Dual) 14-pin [ 276-1728 | 1.49
Technological Breakthrough! Engineer’s IC
Autoranging LCD Multimeter Mini-Notebook - -
Engineer’s
7995 a Auto Polarity Reverse Only i
= Auto Power-Oft ' ¢ e e
Radio Shack's advanced technology 99 L Iy
DVM *“thinks". Just select the function L
and it automatically selects the range! Reference and hobby book T
Non-glare ''/1¢” display, adjustable view- covering versatile 555 and s
ing angle, “beeper” for fast continuity 556 integrated circuits. 32

tests, range-hold switch, diode/ pages. 276-5010 . . .. 99¢
semiconductor junction check. Mea-
sures DCV to 1000, ACV to 500, to 10

amps AC/DC, resistance to 2 megs. Re- Installing B ——
'vn' WO

quires two “AA" cells. 22-193 .. 79.95 Telephones
Ty  ADVANCED

TELEPHONES

|
e mememe . |
TECHNOLOGY 595 . }
8 1L ’h_“_k__ AMD AFFORDABLE TOO , ' i . |
Z —
o] Engineered for Excellence &
E We've been bringing the latest In electronic lllustrated ¥
18} tochnoéogy to the £a_rrke;pla'ce for ot;llor elo =
w ears. OQur Advanc echnol emblem is
o ;our assurance that this DV yrcpreunts lnstalling_ Your Own Telephpne. A com-
: the state of the art in technology, outstand- plete do-ut-yourself' manual with numerous
Q Folding Case ing quality and price breakthrough. figures, schematics and pictures. 150
2 pages. 62-1390 . ................. 5.95
o

®
o6 A DIVISION OF TANDY CORPORATION Radl.o ’ haek OVER 8800 LOCATIONS WORLDWIDE

Prices apply at participating Radio Shack stores and dealers CIRCLE 61 ON FREE INFORMATION CARD
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HB-1000

HB-1110

&4#210

To all these add:
._-" Long Life, low resistance
/and wide range contacts
{ that accept combinations of
resistors, capacitors, diodes,
transistors, 1.C.s, etc. with leads
from .012 - .032" or 20 - 29 AWG.
Clear, easy-to-read-and-identify
£ contact markings simplify layout,
‘wiring and documentation. Socket
fows are labeled 1-to- 64, and columns
are marked A-to-E and F-to-J. Mating
buss strip rows are labeled A-to-D and
consist of 25 contacts each.
Bold red and biue iInes show where
. contact strips begin and end.

HB-0100

- Finak#y we have a full line of breadboard-
- ing equipment, from discrete sockets and
buss strips to multi-board assemblies.
available at comparable lower-than-low

Just look at all these EXTRAS built into
wery HANDY test socket and buss strip
» Total contact labeling...
simplifies circuit design/layout
b Self-adhesive backing...for one-step
simplified alignment and mounting
» Full 9 14-Pin |.C. Capacity
» Expands both horizontally and
vertically...interlocks can't break
or twist off
» High temperature plastic housing...

Here’s how to order...
HANDY Sockets and Buss Strips

10 80°C...no warping Part Socket Buss Ground Tie 14 pin
or melting ever! Number Strips Strips Plate Points IC's Price
» Prices always up to 25% less than HB-0100 N/A no 100 N/A 225
other leading brands HB-1000 1 N/A no 640 9 9.95
HB-1110 1 1 yes 740 9 1195
HB-1210 1 2 yes 840 9 1395
HANDY Breadboard Assemblies

V‘ Part Socket Buss Binding Tie 14 pin

Number Strips Strips Posts Points IC's Price

HB-2112 2 2 1380 18 24.95
HB-2312 2 3 3 1980 18 31.00
HB-3514 3 4 2420 27 4795
HB-4714 4 4 3260 36 63.95
Mail Orders: F &

>harge Cards: (Min. $15 e t. Nc

D te Checks: Drawn in
t “onnecticut Residents .

Yo order...call 1-800-34-HANDY

' ...charge with VISA or MasterCard
All items off-the-shelf for Immediate Shipment!

anss
- SO
: > ——

‘“ a division of RSP Electronics Corp.

7 Business Park Drive ¢ PO. Box 699 e Branford, CT 06405
- ¥- (203) 488-6603  TWX: (910) 997-0684

0 il -4 Easy Link Mail Box: 62537580 ¢ CompuServe: 71346, 1070
' U.S and Canadian Dist-ibutor inquiries welcomed.

=

-
k o,

CIRCLE 43 ON FREE INFORMATION CARD



COMPUTER
PROOUCTS,

ORDER TOLL FREE

(800)

(800)

2101 256 1 4 (4508

TM34044-4 4096 x 1 (450ms
TM84044-3 4096 x 1 {300ns
TM84044-2 4098 1 1 (20088
M4l 1024 x 8 (250us]
TMN2016-200 2040 x 8 (200ns]
TMM2016-150 2048 x 8 {150ns
TMM2016-100 2048 x B {100ms

TM$4027 4096 1 1 (250m)

uPo4ll 4006 1 1 (3008s)
MM5280 4096 1 1 (3008z)
MK4108 01921 1 (200ms)
Mu5208 019211 (250ms)

4118-200 16384 1 1 (2008s)
4116-150 16304 1 1 (15083}
2118 16304 £ 1 (150m3) (59
4104-250 85536 1 1 (250m)

EPROMS

27128 16384 1 8 Cad

5v = Singie 5 Yoil Suppiy

74LS00
14500
14802
14503
14304
14305
14308
14308
14510

038-8800

(CALIFORNIA RESIDENTS)

848-8008

STATIC RAMS

5101 256 x 4 (45083) (cmes)
2102-1 1024 x 1 [450ms]
2102L-4 1024 x 1 (450w} {LP)
2102L-2 1024 x 1 [250as) (LP)
21 256 x 4 (450ms]
2112 256 1 4 (45088
214 1024 1 4 (4508
2114-25 1024 1 4 (2508
211414 1024 1 4 {45083) {LP)
2114L-3 1024 x 4 {300ws) {LP}
21141-2 1024 x 4 (2008s) (LP)
2125 10242 1

2147 4006 1 1 {55m)

HMBI18-4 2048 x B (200ms) (cmes}
WMEI 18- 2048 x 0 {150ms) (cmes)
HMB116-2 2048 x 8 (120as) [cmes)
HMBI1BLP-4 2048 x 0 (200ns) (cmes)
HMBT116LP-3 2048 x 8 (1500s) (cmas)(LP)
HME116LP-2 2048 1 8 (1208s) (cmag)(LP)
18132 4096 x 8 (300ns) {Qstat)
HME254P-15 0192 1 8 (15008 [cmes)
HMB264LP-15 0192 1 8 )1508s) [cmas)

LP = Low Pewer Qa1 = Quasi-$tatic

DYNAMIC RAMS

8087 ...

4184-200 65536 x 1 (200ma) (Sv
4164-150 65536 x 1 (150ms) (S

§Y = Single § Yoit Suppiy

1702 256 1 0 (Yus)

2708 1024 x 0 (45083
2758 1024 x 0 (450ns]
2758 1024 1 0 (450ms) (59
2718 2048 1 0 (45083 (59
2716-1 2048 x 0 (3508s) (5w
THS2516 2048 1 0 (45008} (5¥)
TMS2718 2040 1 8 (4508
TM$2532 4006 x 8 (4508s) (5v)
7132 4008 x § (450ns) (59
2732-250 4008 x 0 (250n3) (Sv)
2732-200 4096 x 8 (200m) (5W)
2764 0192 x 8 (450ns} (Sv)
2764-250 0162 1 8 (250ms) (59
2764-200 0192 x 1 (200ms) (59
TM32564 8192 1 0 (450m) (54
MCE8764 0192 1 0 (4508s) (Sv) (24 pia(

74815
14820
14822
74530
14832
14837
14838
14340

74864

14365

14574

74385

14386

148212
148113
143114
145124
148132
748133
148134
748135
745138
743139
148140
148151
745153
148157
745158
148161
743162

8035 ... ..

INS-8060 ... 16.95
INS-8073 ... 49.95

. 199.00
... 3895

8200

1.94

2.10
1.20

1.90
1.90




" R wEAL

\"APPLE COMPATIBLE Y
JOYSTICK ,‘—\ i
29.95 jg

186K RAM Card - Apple l1+

® 2-Year Warranty

1984
— THE IC MASTER -
Your ticket to fast and
easy IC selections

I1® 89.%

DISC CONTROLLERS

WA eeyn st 1495 21971 ..... 84.95
1791 2395 6843 ...... 3385
1703 ...... 2585  B272 .. 38.95
1795 ...... 4895 UPD7E5 .... 3895
1797 ... 48985  MBBBTE .... 28.95
2791 ... 7985 MB3eI7 .. .. 3385
2793 ..., 7995 1691 ...... 1685
2795 ...... 8495 2143 ...... 1785

CRYSTALS
L0000 MHz.... 380 80000 Mz ...268

BULK 5Ya”
DISKETTES
$8/80.... 15.80 (NO LABEL)
(} $$/0D ... 16.90  §8/0D...10/14.80
| ps/o0 ... 2290 100 up — CALL

| APPLE ACCESSORIES

80 Column Apple li+ ... 149.95
I 80 Column Apple IIE ... 129.95
280 Apple i+ ........... 89.00 !
280 Apple IIE ......... . 89.00

ATHANA

| L8432 M 360 100000 Mk 288 18K Card .............. . 39.95 | L
20000 Mz 289 10.7386 MHz ... 260 L Cooling Fan............. .95 . T -
20072 Wh2 269 120000 K3 . 269 O L oy . :
24576 MHz.... 259 143182 MHz... 259 PPYY .oenenen = . S s
g:;:g ::x g:: 15.0000 MHz ... 2.69 .’l‘(;y:;lc: lat ............ . fggg 1
! r....2 16.0000 MNz . .. 2.69 odulator ......... . Y
40000 WHz.... 289 174300 MHz ... 269 Disk DAAVE ......vv..... . 199.00 il Assembled & Tested .... 39.85

ControllerCard ............ 59.95 4 For the APPLE HOBBIEST
APPLE COMPATIBLE } DoKay KITS:
DISK DRIVE }] !éKRAMcard. ... ...

Printer Card .......... 24.95
80ColumnCard IIE ...89.95

KEYBOARD (99/4)
48keys£x10” 6.95

41043 WHr. .. 268 150000 MHz... 269
sorsommr.. 188 1s4320 Wiz 289
' SRR 19.6608 MHz ... 2569

5.0688 MHz ... 260
51850 MKy 263 200000 MKz...2569

221184 MHz . 269
S7140 W peg 20000 MM 260

T M L 36,0000 MMz .. 260
Bt Wt 289 4aooo0 Mz 260
SO Wi 38 494350 Mz, 269
§5536 WMy 269  49.8900 MMz 289

32.768 KHz..... 169

CRYSTAL CLOCK OSCILLATORS

PART NO. FREQUENCY PRICE

1.000 1.0000 MHz 8.95
1.843 1.8432 MHz 8.95

IBM Expansion KIT
Upgrade Chips
4164 200ns 9 @ 5.45 ea.

e ——
micromax

VIEWMAX-80 14095

® 80 Column card for Apple I+
® Video Soft Switch

® Inverse Video

® 2 Year Warranty

- - -

2.000 2.0000 MHz 8.95 B

b 4.000 4.0000 MHz 9.95 00 o g w e e
8.000 8.0000 MHz 8.95 Igg. SF E SO
10.000 10.0000 MHz 98.95 - - = !

® Shugart mechanism, made in U.S.A
@ Directly reptaces Apple Disk It

® Fully compatible with Appie Controller
or other Apple compatible controllers.

® One Year Warranty
CONTROLLER CARD... 59.95

COOLING FAN
38.%

i ;
Wl _
M I iﬁ | RMS: .mmum order $10.00

For shipping and handling, inciude
b 1 $2.50 for UPS ground or $3.50 for

UPS Blue (air). For each additional
APPLE COMPAT|BLE air pound, add $1 for UPS Biue

18.000 16.0000 MHz 9.95
18.432 18.4320 MHz 98.95
19.860 19.6608 MHz 9.95
20.000 20.0000 MHz 9.95
32.0000 MHz 8.95

: ol ¥ e ]
VIEWMAX-80e 12995
® 80 Column card for Apple lIE
® 64K RAM expandable to 128K

64K RAM Upgrade 43.50

Reg. Power Supply
Model 4A/PS (99/4)
3 DC Outputs:
12V @ .4A, +5V @ 1.1A
-5V @ .2A Hlighly Filtered

6.95

VOLTAGE REGULATORS

78057........ .74 79057........ .84
T8MOSC ...... 34 7908T........ 84
1808T1....... J4 902v........ B4
mIer.. .. J4 1815T........ B4
BIST....... J4 0 9241

AT .
700K I3 g v

S ) s f e e il

e Uz ~ EPROM Eraser

8UL15... ..., 68 18L16....... .18
78HO5K .. ... 990  LM3Z2X ..... 490
/12K ... 980  UA78S40..... 1.90

ol cT —TLO=2T200 5(2“ TO-3 POWER SUPPLY BRI ECT e R
; 1 residents must include 6% sales
- A | tax; Bay area and LA residents in-
* 4 DIP SWITCHES E | clude 6%% sales tax. Prices are
~ 4 4POSITION ..........oeneene .84 . o . subject to change without notice
SPOSITION .........cuvnnnnn. .89 | - (2R S . e We are not responsible for typo-

~ ] 8 POSITION .... .. .89 4 y graphical errors. We reserve the

~ 4 7 POSITION ... .. .94 QUV-T8/1 Economy Model: ’ right to limit quantities and to sub-

~ § BPOSITION .......ccevennnn. .94 Low cost EPROM eraser in plasticen- i stitute manufacturers. All merchan- :
E—' closure. The UV element is in the lid dise subject to prior sale

. IC SOCKETS and you place the EPROMS in the bot- 4 CALL for VOLUME Quotes §
L‘;‘ (110 99) tom haif. No timer or switch option. ® Powers Apple type cystoms | uuvroTyITruvress  E VIR
I BLELE R | 8pinWW ... 58 © Erases up 1o 8 EPROMS In 15 - 20 minutes. ® +5V @ 5A +12V @ 3A Saturdays 10:00 to 3:00
O ST 4 Tapnww ... 68 ® 12,000 uWatts at 1" distance. =BV @84 ~ 12V S VISIT OUR RETAIL STORE
. J 16piaST ... 16 16pmww .. .. 88 ® 90-Day Warran 95 ® Includes Instructions
- B L oy Warranty 49,95 1§ _ B

B 20pnST..... 28 20 peWW ... 104 1 ~ | anta Clara,
L: 2yt 28 2 peww . 134 The FLIP SORT™ || The Flip Sort PLUS™ § (408) 988-0697
;"2 g; n:: :} ----- g: g; I:: :: ::: The new Flip Sort™ has alithe fine i The new Flip Sort PLUS™ adds | ALL MERCHANDISE 1S
B ot as dopmwn. 194 M aualiiesoftheoriginal with some Jif new dimensions to storage. fts 100% GUARANTEED

Telex: 756440 |

DoKa |

smoked acrylic elegance holcs
over 100 diskettes with all the
features you expect from the Flip

Sort Family — 324 95

added benefits: a new design
and 50% greater capacity. Holds
75 diskettes and the price is now

lower than ever— 646,95

ST = Soldertall WW = Wirewrap

|

ZIF SOCKETS

18pINZIF.....covvivnnennn.
24 pin ZIF.. 0
28pIn ZIF...........cenenen

ZIF = TEXTOOL (Zero Insertion Force)
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AC ADAPTERS
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PLUC-I® SPTLE WITh LOWC COmDS
GAYAT DFALS TO PR TOUN reaerTs
L 8
w100
70 ma €a
0 % youm
CHOIC!

99 EACH . 100 /184
10789 { 1000/¢750

MOMENTARY SLIDE SWITCH

&, 5/
B:3020 wT0Q.2.8

COMPUTER GRADE
CAPACITOR

ROBOT ) DRIVE
7 { BLY
5495 \Q, ASSEM

NG Lﬁ}j
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CONNECTOR

ALt?Y. arp av

G- o Yor g
AMEWOL IRDTYITUALLT PACSPD ®1Th
Ereee

99¢ 10/'9
100/*79 1000/°699

~~~ ELECTRONIC BARGAINS ™,

4500 MFD
50 wvDC

€-2262 5275

wto.6L8

IF YOU'RE NOT ON OUR MAILING LIST, YOU'RE MISSING OUT-
STANDING BUYS ON THE FINEST IN ELECTRONIC PARTS FOR
THE BUILDER. IN 8 YEARS OVER 250,000 HOBBYISTS HAVE
OISCOVERED WHERE TO FIND USEFUL, UNIQUE OR DOWNRIGHT
STRANGE ELECTRONICS AT GIVEAWAY PRICES

0SCILLOSCOPE

HIGH PERFORMANCE SAMPLING SCOPE. Litco GS-1 will con-
vart, with a simple external connection, any DC scopeto a
high performance sampling scope. it wilt outperform for
tepetitive wavetorms,any conventional scope regardless
of price. Rise time 150ps max. Bandwidth DC to well over
1000 MHz. Useful to several gigahertz. Time base - 12
steps from 200ps to us/div. Noise or signal abberations
10 mV max. Input signai range 10 Vp-p, 100 Vp-p with X10
probe attenuator sold below. Remote active sampling
probe with 10 Meg, 1pF input. Stable trigger with siope
and level controls. Manual scan for X-Y plotter operation
Quality construction with all BNC connectors. internal
tused power supplies

TIME DOMAIN REFLECTOMETER [TOR. GS-1 can be
combined with Litco ST-1 100ps, 2 Vp-p step generator to
form a YOR - a powertul tool for analysis of UHF, VHF &

TOF QUALITY MALLAIRY CAF |5 gt
DIa 8 6178 Wi amEE ukee

PO BOX

».2300 socany
ANSWER/ORIGINATE

COTSTAL-CONYRUMIID, JURPYR SRLEY
PUB ALL FURTIONS INCLUD GG seRwrE
ORIGERATE. %-1/7 W 12" vvEmaLL,
ORIGINAL COS? OvEs $380.001

2 25'0" 07L5559

CHITR AR GRT YE o
ruoKs

SIZSO

w-2320 w7 2.5 LBS

CIRCLE 60 ON FREE INFORMATION CARD

WHY NCT SEND FOR OUR CATAING TODAY — IT'S FREE!

4>IAMON DBACK

ELECTRONICS COMPANY

SARASOTA, FL. 33578 §T-1
a2 o Phone Orders (813) 953-2829

o sl CONTINENTAL US ADD *.60 FOR THE FIRST LB &
$0° FOR EACH ADDITIONAL LB. FLA ADD 5% TAX
WEST COAST ADD *1.80 FOR THE FIRST POUND &
50¢ FOR EACH AODITIONAL POUND
MAIL ORDER %7 MINIMUM

COD & CREDIT CARD 515 MINIMUM

microwave striplines, coax cables, antennas & networks.
PIC30PROCESSOR INTERFACE. If X voltage is impressed on
“SCAN IN" terminal of GS-1 (DC 1000KHz rate), Y voltage
wilh appear on “VERT OUT" terminal for any wavetorm
abserved. Ideal for digitizing of voltage, frequency, delay
& risetime in microprocessor based test systems.

12095 GS-1  Gigahertz sampler $349.00
PA-10 X10 probe tip attenyator 29.00
100 ps, 2 Vp-p step generator 195.00
IN-12  Booklet - Sampling, TDR, GS-1 & ST-1

theory & applications.
Shipping, handling & insurance
Check or COD (NJ res. add 6% sales tax)

LITCO SYSTEMS. INC., Box 90. E. Hanover, NJ 07938
{717) 889-7835

=~

NORTH AMERICAN SOAR corporation
PEN-STYLE DIGITAL MULTIMETER

MODEL 3100 $49.00

GREAT PRICE

e NEW! |

Hand Held LCD Display - Fast One Hand Operation

SPECIFICATIONS:

Display: LCD 3% digits maximum reading of 1999/¢« ntinuity beeper built-in

Range: Auto ranging

Polarity: Automatic no indication lor positive polarity: minus sign tor negative polanty
Overrange Indication: MBS 1 or -1 indication

Data Hold; Data hoid in all ranges with hold switch on

Low Battery Indication: "8 mark displayed when battery drops below operating voltage
Sampling: 2 Times/second

Power Supply: SR-44 battery (1 55V) X2

Power Consumption; 5 5mw

Size: 67 x1%" LWH (less probe lips) includes % and 2 probes

Add $2.50 For Shipping =
STOCKING DISTRIBUTOR @ am—
KCS msinans:
CORPORATION
SEMICONDUCTOR PARTS AND PRODUCTS

1043 N. STADEM DR. (602) 967-6945

TEMPE, AZ 85281

Call or Write tor FREE
Semiconductor Parts & Products Catalog

CIRCLE 83 ON FREE INFORMATION CARD

Freq. 2.1 to 2.6 GHz . 34 db Gain +

COMPLETE SYSTEMS
(as Pictured)
Commercial 40"
Rod Style $ 99.95
Parabolic 20"
Dish Style § 79.95
COMPONENTS
Down Converters
(both types) $ 34.95
Power Supplies
_(12V1to 16V) § 24.95
Data Info (Plans)$ 9.95
CALL OR WRITE FOR
KITS. PARTS. INDIWIDUAL

COMPONENTS

We Repair All Types Down
Converters & Power Supplies

Phillips-Tech

Electronics
P.0. Box 34772
Phoenix, AZ 85067
(602) 967-6972
Special Quantity Pricing
Dealers Wanted

S = BB

CIRCLE 29 ON FREE INFORMATION CARD

e T

FIVE YEAR WARRANTY
PARTS & LABOR
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64K APPLE Il COMPATIBLE
ASSEMBLED AND TESTED

NOW ONLY $39900

DISK HOLEPUNCH

CONVERTS YOUR
DISKETTES
TO DOUBLE
SIDED

$899EACH

HEAD

DISK DRIVE
HEAD CLEANING KIT

o for 52" DISK DRIVES
SALE $1 300EACH

PRINTER by Super-5

Parallel Interface (Centronics Compatibie)

Standard Microprocessor
r y Etectronics
“ = 80cps Bidirectional with
e Logic Seeking
96 Character ASCH
Adjustable Sprocket and
Friction Feed

526500

Model CP-80.

MICRO-Il COMPUTER
100% APPLE COMPATIBLE

ax $340°
Mo o 5399

COOLING FAN
4

SUPRESSOR AND
| 2 DUTLETS
SALE PRICE
00
$39 EACH
AC POWER CENTER
WITH SURGE-SUPRESSOR
6 OUTLETS
4 CONTROLLED
2 UNCONTROLLED

® 1 495EACH

PR 4
>
3

DISK DRIVES FOR
YOUR APPLE

SUPER 5
T-40 SLIM DRIVE
g OUR PRICE 175"

ALPS-A40
SINGLE SIDED DRIVER
= HALF-HEIGHT
our price *150
n— MSC!
|
i ASUKA
HALF-HEIGHT

FULL HEIGHT
MODEL A2

SALE *190%eacH

THE MOST QUIET DRIVE
IN THE MARKET

SALE 51 9800

12" Green

HIGH RES
MONITOR
with
NON GLARE SCREEN
by
GORILLA

$9900

Monitor Cable $3.00

TILTABLE MONITOR STAND

g s30%,,,

HEAVY DUTY
JOY STICK

METAL CASE with
2 MICRO SWITCHES
for APPLE Il + or lIE

SPECIAL 31 ggszcu

.

L J
-
N
o

DISK BOX

HOLDS 100 PCS.
5%" DISKETTES
WITH REMOVABLE

SPECIAL

MINIATURE
COMPUTER CLOCK

*LCD CLOCK WITH
TIME AND DATE

AN IDEAL GIFT!

e

THE BEST PRINTER CARD
GRAPHIC CARD by:
PRACTICAL PERIPHERALS

+ SUPPORTS ALL KINDS
OF SOFTWARE
+ SUPPORTS MOST MAKES
OF PRINTERS
- DUMP GRAPHICS

our price *765°

COMPARE OUR PRICES ON
APPLE COMPATIBLE PERIPHERALS

AUTOTERM 80 COLUMN CARD w/Soft Switch $89.00
80 COLUMN CARO (Videx Compatible) 69.00
SOFT SWITCH tor Videx 80 Column Card 35.00
280 CP/M CARD 69.00
16K RAM CARD (Language) Cabless 39.00
GRAPHIC PRINTER CARD (Support most Printers) 89.00
PARALLEL PRINTER CARD 59.00
SERIAL INTERFACE CARD (RS 232) 59.00
SUPER SERIAL CARD (Communication Card) 120.00
DISK CONTROLLER CARD (Standard) 45.00
DISK CONTROLLER CARD (3-2, 3-3 Auto Select) 55.00
EPRDM PRDGRAMMER CARD (for 2716/2732/2764) . . 75.00
128K RAM CARD (Saturn Compatible) 199.00
TTL IC TESTER CARD (for most TTL IC 160.00
RGB COLOR INTERFACE CARD 89.00
P.A.L. TV INTERFACE CARD (for European TV) 45.00
COPY CARD (Wildcard Compatible) 55.00
SPEACH SYNTHESIZER (SAM Carad) 35.00
6809 INTERFACE CARD 170.00
CHINESE CRG GENERATOR CARD CALL
8083 MS/D0S CARD CALL

RF MODULATOR

Allows you to connect your

TOP AND LOCKS BUY 2 FOR (A= — = “p computer to your Television
$ o o e CH 3/4 Selectable
$ 95 9 g $4 995
14 ONLY 12%%, 2
o 3
; ron DER $10.00. CA A 209 6 5% Sases Tax
FORMULA INTERNATIONAL INC, orocinilliinZiilits:  STORE HOURS =
® | Proes subrect 10 change wihout o Mon.-Fri 10am-7pm m
12603 Crenshaw Bivd., Dept. B, Hawthorne, CA 90250 SHIPPING AND HANDLING CHARGES Sat 10am-6pm ool
h ‘ For information (213) 973-1921 ¢ Orders Only (outside Calit.) {800) 672-8758 Under $50.60 Over $50.00 t -
) S 4 Purchase PLEASE NOTE: A 15% re- 8
P Inside CA % stocking charge will be made e
K\‘ 1BM i3 8 regisiered trade mark of IBM. N ~y Outside CA 1o customer for all returned
CPM is 8 registered trade mark of Digitel Research Outaside USA merchandise.
131

CIRCLE 76 ON FREE INFORMATION CARD
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L 7400 RERTITENE OPRO 0 DMPQ Digitalker
"_: SHTATIN ':‘ m:; Part Ne, ~?::-c':m0moc{ssm S Prics 102621 (300ns) 9 DT1050 — Appllcnlonr ‘l’eachlng nlds,
4 _— — —_— 4096 250n: 4,
2 | v suraisTe 16 59 N prosac ®  Fiapoy Drsk Contromer a% g |6_352:1=I50ns" sy} apelisnces, clocks,
» SNTA7AN SNZI60N 16 69 2650 0 MRy 2 9 tions, tanguage transiations, etc.
2% | swrron SH74161N 18 60 | TMSSSO1 40 Syncvonous lu imertace (SRC) 14 05 he DT1050 18 a standard DIGITALKER kit encoded with 137 separate
F- SNTATEN SN74162N 96 69 MCS6502 40 MPUw/Clock () MM and useful words, 2 lones, and 5 dilteren silence durations. The
2 SNTATIN SNTAIEIN 18 69 MCSE5024 0 WP it Clock and RAM (2Wh7) 695 words and lones have been assigned discrete addresses, making H
) SN7480M SWIIGAN 14 69 | MCSEN028 40 MPY w/Cock 8 WHr Ko possible 10 0ulpUl single words of words concatensted into phrases
2 SH7482M SHTAIGSN M 69 5609 40 CPU—B:0d {intera Clock) TMHZ s or even sentences The “voice” output of the DTI050 Is a highly in.
2 SN748IN SNZ4166N 16 69 660% ® CRU—3 b (Exterma Ciock) W 48 telligible maie voice. Femaie and children's volces can be synihesiz-
» SN7ABSN swoene 1 295 | B0 @ &::"'3"""0""‘"‘“0 e NEW 256'( UYNAM'C RAM od The vocabulary Is chosen so 1hat it is applicable 10 many pro-
2 | snrasen sHrron 15 129 | NSEOM w0 s el b 22 l“ 1 l200 ducts and markets
sl SNTaBON SNTAVZN 24 4.95 INSBOHON 6 40 cn“ 5.9 X The DT1050 consists ot 8 Spesch Procassor Chip, MM 54104 {40-pin}
@ | swraem SNPITIN 10 69§ NSEOZN 40 CPU (64 byaes RAM) 199 819201 . and two (2) Spesch ROMs MMS2184SSR 1 and MM5216455R2 (24.pin)
A8 SH7491N SHTATTAN 16 69 [ INSBOT3N 40 CPY w/Basc Micro rterpreter 2% S‘A‘lc NAMS Slong with a Master Word lisl and 8 recommended schematic
a9 | SN7agm SK2a17sN 16 69 | Peoesa w 49 Ao diagram on Ihe spplication sheet.
) SN PA9IN SNPIZEN 14 69 2086 o Rl o a5 .w,‘,,m. ) 0 e 5
% | swrasam swrarn 1 g0 f 8 R e T1050 Dightalker X $34.95 ea.
19 ENTAISN SHIMTN 16 1.49 8237 « Reriormance Prog DMA g MM54104 Processor Chip. .. ... . .$14.95ga.
9 SN74%6N SN74180N 14 69 23S 4 Hign Pert Prog DAMA Cont (SAMZ) 1895 —
£ ::;:3;;‘,‘ g:;:::;: i L 40 HMOS EPROM MRy % DT1057 - Expands the DT1050 vocabulary from 137 to over 260
780, ZBOA. IBOB. 28000 SERIES words. Includes 2 ROMs and specs.
2 | sw7awan SNZ41BIN 16 2.49 @ CPU (MISSNNTB0) 2t 0
29 | swrarosw sNiieon 16 249§ gl 58 N MTRONE v Part No. DT1057 E .$24.95 ea.
E -] SNT4OIN SNTAII0N 16 69 Z80-DART 40 Dual Asynctvonous Rec /Trans. 109
59 SNT4109M SH7AI9M 16 B9 780 DMA 40 Dwect Memory Access Catut 39 49 []
2 [ swratien SKA1928 16 69 | BP0 40 Paramen /0 Inbertace Comtromer % 1% " " |S|[: ;
2 SNTAIZIN SNT41938 18 69 0-$10/0 &0 'oﬂlﬁﬂ?sﬂml : g S Pm Functon
2% | swrozw S W (-t < T T 129 0% €% CMOS Precrsion Tamer
2 | snranzam swratasn 16 59 | IRSIMT 40 ceen 1295 | MM61166-3 24 204808  (150ns) CMOS 595 7 Stopwatch Chg, KTL
59 SNP4125N SMZ4196N 14 B9 7804 40 CPU (MK3BB0N 4 780C- 1) AMH; 449 { HMETI6P4 2 ) CMOS L9 L Ji0ecm A0 3% D AZD(LCD Drrve)
19 | swrarzen snrtomv w59 | Zaacc Temes Ccut ags | w6 IELP-8 24 200n<)L P CMOS 549
D swiaroen 20 119 | ZOADART M0 Duss P fTrans o | nmezcaprs 20 150051 CMoS %95 | FE0X030 o e8I 16 5
A Access Crout 1, P1s 79 TOBEV /KA 4 IC, Circwt rd, Dsplay
1 ?3 311:3??. ::;:;;’: :: : :; %'% % :':" 110 rkertce Conroner ;jhg‘” 1 ?% Torce 40 3% Dt A/DILED Drrve) ne
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Dt 470 LCD Ors HLD 16.98
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B e — . 40, CPU S S o fnsms  w 0 195 1 720%V/xne 20 Stopwatch Crup, XTL s
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[ B el gnrdasy) i 25 XU 38 BTt 129 | 145206 8 395 0 7206CEV/Hs 15 Tone Generator Cho, XTL 795
9 [ swrarson swrgen 1w ss | T0BPI0 A Paai/ 1s289 18 18 225 o 3
28001 4 CPU Segrented “g T2070PD 14 Oscillaror Conirotier 595
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Coaaie e | D0 w9 | s w6 rig Wonse 109 103 »” WW | 36 o0 ww 178 189 sy el s =
y M52
CO017 18 119 gm :: g g::g: :: : :: 0 pin SG L 114 108 40 pin ww 1.89 1.1 e 5 NS5V M
1
23.‘8:3 W% | cowse o o2s | Com w1 $10.00 Minimum Order — U.S. Funds Only Spec Sheets — 30¢ each e W s ) k2
o020 16 199 | (D40 - k- bt California Residents Add 6% % Sales Tax Sénd $1.00 Postage for your | — &1 = SN 205
co021 M t1g gzg o ";g gxﬁ 3 '3; Shipping — Add 5% plus $1.50 Insurance FREE 1984 JAMECO CATALOG O T G 1 19
€o4022 18 119 P 1 ™ Send S.A.S.E. for Monthly Sales Flyer! Prices Subject to Change LMG4OK.5 135 LMSGECN 1 1L
04023 | et ™ coasey) |16 2 LK 12 135 ] s 4w | s ">
Cpag24 CD4069 14 2 CD4584 AL 58 LINDA0K. 15 135 NESTON " LNMS00A w195
phese 08070 W 39 | Cpar2y 16 119 _ LNG4OK 20 13 NN w295 | aess 4 240
Cod028 CD4O71 34 2 Coa74 16 119 / r LM340T-§ n LM703CN |: e NESSH 16
. C0M072 14 29 | MCI4s 18 1395 m LNB4OT-12 B | wrow 4| rowgs 68
e W & con u . | wcwao 1o (MasterCard a VISA [M0T.15 (Bt Some 1 3%
CO4075 14 29 | mMClaa11 24 1195 (340724 » 130808
COM076 18 119 | MCTaa1z 98 1395 ELECTRON[CS LG4RS 7% | N e 85| ueom s 19
Co4o7e 14 49 MC14419 6 2.9 LM34P12 n w :: :m 76477 n 3%
ey gl [ears e i 1355 SHOREWAY ROAD, BELMONT, CA 94002 e AU — — =
o u  wewse w119 11084 PHONE ORDERS WELCOME — (415) 592-8097 Telex: 176043 | 30003 1982 Nat. Linear Data Book 195700: ) - $11.95
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Fiberoptics
Ew! The EDU-LINK Learning Kit

The EDU-LINK fiber optic system
is a low-cost, TTL compatible data
Y system ig
soecmcal!y as an educatonal loo|
for students and engineers work-
ing in many difterent industries
Includes: transmitter PCB, a re-
ceiver PCB, one meter of plastic

ProModem 1200

Intelligent 300v1200 Baud

Commodore

RS232 ADAPTER FOR :
VIC-20 AND COMMODORE 64 3 Blir aep s s 8

pno"ETHsus The ProModem™ Is a Bell 212A (300/1200 baud) intelli-

gent stand-alone modem - Full featured expandable

@y modem ' Standard features include Auto Answer and
Auto Dial, Heip Commands, Frogrammable Intelligent

Dialing, Touch Tone™ and Pulsa Dialing & More - Hayes
command set compatible pius an additional extended
command set * Shown w/alphanumeric display option,

= - optic fiber, and all the necessary
(91U L, Iyl
PM 1 200' L Bl A0 3375'00 electrical hardware - Complete step-by-step instructions,

The JE232CM aliows connecton of standard senal RS232
printers, modems, etc. to your VIC-20 and C-64. A 4-pole
switch allows the inversion of the 4 control lines. Com-
piete Instaliation and operation instructions included.

* Plugs into User Port - Provides Standard RS$232 signat
levels - Uses 6 signals (Transmit, Receive, Clear to Send,
Request to Send, Data Terminal Ready, Data Set Ready).

JE232CM . $39.95

theory of operation, and tytorial information are Included.

ELK-1..... ONLY $19.95
APPLE ACCESSORIES

KEYBOARDS

Mitsumi 54-Key Unencoded
All-Purpose Keyboard
» SPST keyswitches « 21 pin ribbon cable connec-

ion - Low profile keys - Features Cursor Controls, " ™
VOICE SYNTHESIZER Ky i et e iy, | O K adlrriin
FOR APPLE AND COMMODORE KB54........... e aaR .$14.95 Compatible Disk Drive
. and Controller Card
76-Key Senal ASCH Keyboard The ADD-514 Disk Drive uses

- Simple serial Interface - SPST mechanical switch-

zq « Operates in upper and lower case * Five user
nction keys: F1-FS - Six finger edge card connec-

uon - Color (keys): tan - Weight. 2 Ibs. * Data incl ;e%"xpég?:ecz?‘?r&g?'e‘%ﬁ:?;

KB76..................$29.95 comes compiete with connector and cable — just plug

into your disk controller card - Size: 6L x 3W'W x

106 Serial ASCI 8-9/16'D - Weight: 4% Ibs.

-8 w-:::l Ascul(?z bit data s:r(z:.):)arr:uues ACD-514 {Disk Drive). . . ..

Y itraction bis and | sync o) - The termmats | ACC-1 (Controller Card). .

were designed t0 be daisy chained around a central

host computer and used as individual work stations Also Avallable...

* Hall ect swriching - Numeric and curacx weypad | JEB64 (80 Col. + 64K RAM for Jie). . . . . . $124.95

=10 usei definable keys - 50" intertace cable with

e e ohrratany o1 LED fanetion JE614 (Numeric/Aux. Keypad for #e). . . . . . $89.95

Ghapiays - Securtty lock - N-key rollover - Automatc | FOS1APC (Appie Compat. t-Ht Drive). . . . $189.95

key repeal function - Calor (case): white with black

Shugart SA390 mechanics— 143K
formatted storage 35 tracks

16-9/161L x 6 Wx t2H

Nationally Known
Manufacturer!

t JES20AP

JES20CM pansi — (key caps) grey and bive Woignt: 6% Ibs 2DusThics Protect Yourself...
® Over 250 word vocabulary - affixes allow the formation ol more @
than 500 words « Buili-in ampiifier, speaker, volume control, and KB139............ ..... 84995 ‘_’ DATASHlELD

audio jack « Recreates a ciear. natural male voice « Plug-in user 1
nldy with documenlation and sample software ¢ Case size: N W e

‘“ Surge Protector

68-Key Keyboard with Numeric .‘ - Eliminates voltage spikes and EMI-RFI noise

Th L x 3% W x 1-3/8"H Keypad for Appie Il and I+ before it can damage youl equIpment of Cause
t Al nor i+ he th dala loss » 6 month warranty + Power dissipa-
APPLICATIONS: o ?uumv Warning  ® Lahcommumwlon ‘g‘;“::""c"\fc;m osg‘:ed"' e pol "L%“"’C;‘o' 1on (100 microseconds): 1,000,000 watts - 6
» Teaching * Handicap Aid (keys): white/grey - WA.Z s, + Enclosures available _ @ 5 sockets - 6 oot power cord + Normai fine volt-

« |nstrumentation * Games [d ' age indicator light - Brown out/black out reset
The JE520 VOICE SYNTHESIZER will plug right into your KB-A68. . . .. coooo.. . $B9.95 switch - Weight: 2 ibs

computer and allow you to enhance almost any applica- Model 100 . .. . ovvuereeoasss. .. §69.95
tion. Utiti Nati I S ductor's DIGITALKER™ ( )v V 0
Speech| hw:gu;ﬁza(w:mfmu“sto: :nemory chips), E R S U p p L E Protect DATAS "l ELDK

the JE520 compresses natural speech into digital mem- TRANSACTION TECHNOLOGY, INC. Yourself... B k_u

7 ack-Up
ory. including the original inflections and emphases. The 5VDC @ 1 AMP Regulated Power Supply PO s
result is an extremely clear, natural vocalization. « Output: +SVDC @ 1.0 amp {also +30VDC reguiated) * Input: 115VAC, 60 Hz wer ource

Porl No Description Prige . Two-tone (Hack/beige} sell-enclosed case - § foot, 3-conductor black x w&;‘" ‘o 30 '::""'“' "c'o‘:n““':‘:o‘;;:;
JES520CM  For Commodore 64 & VIC-20 $114.95 power cord - Size: 6% L x 77 W x 2% H - Weight: 3 Ibs - ;. {load depencent) M\evr‘\):ou ha\:u: black out
JES20AP  For Apple ll, I+, and He $149.95 PS51194 $14.95 of voltage sag * Output raling: 200 watts » Six

month warranty * Weight” 24 Ibs.

“1 | Power/Mate Corp. REGULATED POWER SUPPLY Model 200 (PC200). . ...........$349.95
« Input: 105-125/210-250 VAC at 47-63 Hz * Line reguiation: £0.05% * Three For more demanding systems (@.g. with hard disks)
mounting suriaces - Overvoltage protection * UL recognized - CSA certified * Output rating: 300 watts

 dde g assmadnt i §400.95

- L] s Weptt vRe XT300......
IBM MEMORY EXPANSION K|

EMAS/6B  SVGIA/GVE25A INLX4Wr7wH 2ios $29.95
EMAS5/6C SVE@GA/6VE5A SwLx4WWi2hH 4ibs $3995

COMPAQ COMPATIBILITY
POWER SUPPLY +5VDC @ 7.6 AMP, 12VDC @ 1.5 AMP SWITCHING "

S e A B SV S e TS T T SAVE HUNDREDS OF SS$ BY UPGRADING
ower COME - Sizo: 119 & 13% W 2 3WH + Wegni: 6 iba MEMORY BOARDS YOURSELF!
POOINDB. . ....oussssnsiinsnss 33496 559.95 Most of 1he populer memory boards sliow you 10 864 sn sdditionsl
84K 20K, 192K, or 2586K. The IBMBE4K Kit wii populste these bosrds
KEPCO/TDK 4-OUTPUT SWITCHING POWER SUPPLY in 841 byte increments. The it is simpis 10 Instell — just insert the
+ ideal for disk drive needs of CRT terminala, microcomputers and nine 44K RAM chips in the provided sochets and se! the two groups
video games - Input: 115/230VAC, 50/60Hz « Output: +5V @ 5 Amp, +12V @ of swliiches, Divacilons sre Tnc/aded

“;
%.,‘
vers oss ~ 4o "oh(:
"m..,,,’f'

JE664 EPROM PROGRAMMER
8K to 64K EPROMS — 24 & 28 Pin Packages
Completety Sefl-Cantaine — Requires Mo Additional Systems for Operatien

« Programs and vahdates EPROMSs « Checks lor property erased EPROMe
+ Emulates PROM3 or EPROMs - RS232C Computer intertace for edrting end
Progeam loading + Lo8dS data iMo RAM Dy keyboard - Changes data in RAM
Dy heyboard * Loads RAM fr EPROM » Comi EPAOMS for content 1.8 Amp, +12V.6 2 Amp, 212V @ 0.5 Amp - UL rucognized » CSA certified J

nm;oncn cop-:smoo:“mwv nput TYSVAG, 60wz 103 than (OW + Size: 7% x 5-3/16W x 1%°H - Weight: 2 Ibs IBMB4K (Nine 200ns 64K RAMS) ... . $49.95

Oght tan panels with MRM178KF. . ......oovnvvnnnronanen... $59.95

TRS-80 MEMORY EXPANSION KIT

momd end peces I mocha brown - Sze 1587 x BATD 1 3WH » Weight
5% e

The 664 EFAOM Proge rmmer cmalles and programs varons & Bt W EPROMG wrom BK 10 POWER PAC INC. REGULATED POWER SUPPLY TRS-80 to 16K, 32K, or 48K

64054 mermory capacty. [ata can be ermerec MO the JEG64's iernal BK x 88 RAN  tuee + Perfect for computer syslems - Outpul: +5VDC @ i1 Amps, —5VDC @ 1 Amp, **Madel 1 =  From 4K to 16K Requires (1) One Kit

ways 1) rom a ROM or EPROM  (2) trom an extermat computes via the opbonal JE665 AS232C +12VDC & 2 Amps. -12VDC @ 0.5 Amp and +24VDC @ 3 Amps * Over- Model 3 =  From 4K 1o 48K Requires (3) Thres Kits
ﬁgm«:m;':ﬁmﬁmww:mhwww: voltage protecton * Size: 12%7L x 6%W x 4WH - Weight: 17 Ibs - Spec incl Calor = From 4K to 16K Requires (1) One Kit

5664 shoms ' sxarecn. hange nmmu&qw:mmmum PS2922. cousmanhbmeimns s 401 o 8 8 B . $69.95 Model 1 aquipped wah Expansa Baard 5o t¢ 43K Tws Has Requwed
Can b programmed quickly 10 a8 173 (0 any value), ahoweng unused ad0resses B the EPROM — Owe KR Roquesd ler ssch 14K of Expaasion —

10 De programme wter without necessty of IV e The 664 drsplays DATA and - C

R ot e oohansmere) ermal & ISPLAY EPoOM DATA . 4-CHANNEL SWITCHING POWER SUPPLY B e Ragn gl -y

bufon changes e DATA rmacout rom RAM word 10 EPROM word and 15 desplaved i both
‘hoxadecumel and tinary Coe. The from panel teafures 3 Cconverwert c0esating Quide The JE664 ~

+ Microprocessor, mind-computer, terminal, medicar equipment and process
control applications - Input: 90-130VAC, 47-440H: - Output: +5VDC & SA.

Programemee mciudes one M16A Jumper Modue (85 ksted Dolow!

JE664-A £PRoM Pragmmer. . . . . .....$995.00
Assembied & Tested (lnam«.uiﬁAMod 4

JEBBS — RS232C MTERFACE OPTION — The RS232C iiertace Option mmplements

computer access 10 the JEGB's RAM Tha siows the Comouter 10 Manpuiate siore and

transier EPAOM 4223 10 20 Trom the JEGB4 A sampie program sting & suppbed n MBASIC for

-5VDC @ 1A +12VDC @ 1A, |2VDCG 1A - Line reguiations: ~0 2% - Ripple:
30mV p-p - Load regulation: =  Overcurrent protection « Adi: SV man

output = 10% - Size 6% x |‘Wx 4-15/16"H - Vieeight” 1% ibs

FCS-604A . . $69.95 each

TRS-80 Color 32K or 64K Conversion Kit
Easy to instalt kits comes compiete with 8 ea. 4164-2 (200ns) 64K
dynamic RAMSs and conversion documentation. Converts TRS-80
color ¢ with D, E, ET. F and NC circuit boards 10 32K

Switching Power Supply for APPLE I, Hi+ & fle™

Ao converts TRS-80 color computer Il to 64K. Flex DOS or 0S-9
requered 10 utilize full 64K RAM on ail computers

CPAM computens. Documentanon § provided 10 adapt the 5oftware 10 offer COMPUATS wih an

F5232 port 9600 Baud, B-04 word, 0nd party and 2 s10p b

FOR A LIMITED TIME A SAMPLE OF SOFTWARE WRITTEN IN BASIC FOR

THE TRS-80° MODEL I, LEVEL § COMPUTER WALL ALSO BE PROVIDED

JEG64-ARS PAOM Prog. wJES6S Optien. . . . . $1195.00
Assambied & Tesled (includes M16A Modyie|

EPAOM JUMPER MODLILES — The JE664's AMPER MODULE (Personaity Moiduel s 3

- Can drive tour floppy disk drives and up to eight expansion cards
« Shorl carcuit and overload protection - Fits inside Apple computer ISt cca i xam v - $44.95
+ Fully regulated +5V @ 5A, +12V @ 1.5A, -5V @ 5A. -12V @ .5A
- Direct plug-in power cord Included - Size: 9%"L x 3%"W x 2%"H
- Weight: 2 Ibs.

KHPAODT; ., s nioscsstsd sgae donn ways 879,95 o>

ol Moduee Tl pre-sets the JE664 1o the oroper Drogr amimeng puises. 1 the EPROM and s
$10.00 Minimum Order — U.S. Funds Only Spec Sheets — 30¢ each u, -
m::: Cn o) ks DA IReY Calllioznla Residents Add 6% % Sales Tax ?;nEdES"I.OO 5(:;‘!‘19;(;%1?:10 “
Tapm— T Shipping — Add 5% plus $1.50 insurance 984 G
'-:,:- ;: :3 :.___u‘_,, “': SanJ’S A.S.E. for Monthly Sales Flyer! Prices Subject to Change I¢ch 8
- 718, TMEZS 16 () Ed ol Mowona ML NEC MU Y
= iy Bes iR Order- Pleaicodl - S0¢ Ol Erasen 2708, 2796, 2732, 2784, 2518, 2532, 2884, Erases uo 10 8 chips 8
M WNGTSDVE W W1 e N L) within Bt minutes {1 chip In 37 minutesl. Meintaint ant sxposure
A SRR » Moecia, T betach, O s o . distsrmce of one inch. Special conductive fosm lines slimin intic w
~om ey ™ D, l.—.‘:'ﬁ'm - i bulid-up. Built-in astety lock to prevent UV exposure. Compa: only g
e i $.00° : 1.70" x 260°. Complets with hoiding tray tor 8 chips.
AGK  TRA 27 Fue 3us
-~ o [ELECTRONICS DE-4 uv.epromE $79.95 ] 3
™ = 1355 SHOREWAY ROAD, BELMONT, CA 94002 uv. raser . .. 3 [«
Lo e T e UVS-11EL Replacement Bulb ..$16.95 -
ama TR ™ sus ho/sa PHONE ORDERS WELCOME — (415) 592.8097 Telex: 176043 P! - B
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QUALITY SPECIALS

DATA SHEETS MRE PROVIDED FAEE
WITH ALL INTEGRATED CIACUITS LISTED BELOw

DESCAIPTION

PRICE o8 )

TOUCH SENSITIVE LIGHT DIMMER SWITCH
MOMENTARY TOUCH TO SENSOR PLATE TURNS LIGHTS ON
OR OFF PROLONGED TOUCH GRADUALLY DIMS OR
BRIGHTENS A SLOW CLOCK INPUT ALLOWS AUTOMATIC
SLOW DIMMING TD OFF-1DEAL FOR SOL VING Ceail. 'S FEAR
Of DARM BEDAOOM

MOS DIVIDER I C HAS TAUTM-TABLE SELECTABLE weuT  $350
TO vEELD DIVIDE BY 10 100 1000 OR 10000 QUTAUTS

3C TO 3MMZ Sin DECAOE MOS UP COUNTER wiTs B
DECADE LATCH AND W TiPLEXED BCD OUTPUTS AND
O1G/T STROBES ACCESS 7O LSO LATCMES ALLOWS
ATTACHNENT OF PRESCAL ERS FOR COUNTING TOS00MMZ

14 PINDI® AUTOMOTIVE MARINE ANTI- Tea€5 TDIGITAL LOCK 13 %0
CIRCUNT HAS 3080 4-DIGIT COMBINATIONS WiTe 23
MICROAMP STANDBY SAVE MODE FOR VALET PARKING

MUL TiPLIER DETECTON 1C FOR ANALOG $IG!

CESSING CONTAINS & QUADRANT ANALOG WMUL TIPLIER.
MODULATORS AND INDEPENDENT +iGr GAIN OPwamP
OWFERENTIAL 1% 8PUTS APRLICATIONS FOR PrASE
DETECTION UP 1O 100 Mru PLL DESIGN B¢ SYNCH AM
DETECTION OR GENERATION TRIANGLE TO SINEWAVE
COMVERSION OR FREQUENCY TRANSLATION

“0

ADD 104

Lsrz0

XRZ220CH

B0

0 PRECISION WAVEF ORM GENERATOR |C PROOUCES SINE, 8373
SQUARE TRIANGLE. SAWTOOTH OR PUCSE WAVES ORMS

WITH MINIMLM EXTERMAL COMPONENTS FROM 00Y Mz TD

My FOR PRECISION PLL TEST INSTRUMENTS

HIGH FREQUENCY PWMASE-LOCKED LOO® 1PLL) 1€ FOR
BOTM ANALOG ANC DIGITAL COMMUNIC ATIONS 0 %4z TO
M USES INCLUDE FM DEMODULATION §REQUENCY
SYNTHESIS Sk COONG/DECODING 40DEM) DTL 1T

ECL LOGIC COMPATIBLE

INTAUSION ALARM OPTICAL TRANSCEIYER IC NEEDS IR
LED PHOTO DIOOE 8 PASSIVE PARTS TO 8E COMPLETE
OPTICAL TRANSCE(VER SYSTEM CAN BE FAIRLY OPEN TO
AMGIENT LIGHT WITHOUT FALSE ALARMS

XRZYSCHN

HALL EFFECT SENSOA FORMAGNE TIC FIELD CHANGES TOO 32 80
SMALL TO OPERATE THE WALL SWITCHMES OUTPUT IS A
INEAR FUNCTION OF MAGNETIC FIELD INTENSITY

It C INCLUDES MALL CELL AMPLIFIER AND

YOLTAGE REGULATOR FOR 4 4§ 70 24 YOC SOURCE MiG
SENSITIVITY AND FLAT RESPONSE ) Pty T PACR

SAME AS UGN JA01T BUT WITH PROVISION FOR NULLING
THE OUTPUT OFFSET VOLTAGE § Piwv DiP

HALL EFFECT SENSOR wiTh OWFERENTIAL OUTPUT A
LINEAR FUNCTION OF MAGNE TIC FLUE SUPPLIED WiTW IN
OIVIDUAL CALIBRATION CHART AT-28 DEGREES CELSUS S S
VOLTS FOR CALIBRATING TESTING AND ALIGMING
MAGNETIC SENSING DEVICES 8 P13 DIP

- GOLDSMITH

mliSCIENTIFICY.
gl CORPORATION

720 E. Industrial Park Dr., Manchester, NH 03103
PHONE ORDERS WELCOME (603) 6248030

FREE CATALOG OF NEW DEVICES

POSTAGE —ADD S8 PLUS §1 30 INSURANCE, C.OD £300 EXTRA
SATISFACTION FULLY GUARANT|

CIRCLE 86 ON FREE INFORMATION CARD

DONT
'BLAME THE
SOFTWARE!

Our lsolators eliminate equipment
interaction, clean up interference,
curb damaging power line spikes
and
lightning
bursts.

ISO-1 ISOLATOR

3 isolated sockets; quality spike
suppression; basic protection. . $81.95
1SO-3 SUPER-ISOLATOR

3 dual isolated sockets; suppressor;
commercial protection. ., ... 8122.95

1SO-17 MAGNUM ISOLATOR

4 quad isolated sockets; suppressor;
laboratory grade protection. . $213.95

£ Electronic Specialists, Inc.
171 S. Main, Natick, MA 01760 (617)855-1532

Toll Free Order Desk 1-800-225-4878
MasterCard, VISA, Amaerican Express

CIRCLE 6 ON FREE INFORMATION CARD

.Y POCKET PAIN FIELD GENERATOR — PGS0

(0] PHASORPAINFIELD CROWD CONTROLLER — PPF10
4 Assembled

PPF1 Plans $15.00 PPFIK.. KitPlans . $175.00
s BLASTER-- Provides a plasma discharge capable of puncturing

acan

BLS10 Assembled $79.50

BLS1 Plans $10.00 BLS1K  KivPlans. . $59.50

] <—->como]

PERSONAL DEFENSE AND PROPERTY PROTECTION
UTILIZE SPACE AGE TECHNOLOGY

CAUTION THESE DEVICESCAN BE HAZARDOUS AND MAY SOON
BE IMLEGAL

Assembled

$59.50
1PGS

Plans $7 00 IPGS5K ... KivPlans... . $39.50

$250.00

SHOCKER/PARALYZING DEVICE Very intimidating and
effective

SHG60 Assembled $99.50
SHG6. . Plans $10.00 SHG6. .. Kit/Plans.... .$79.50|
RUBY LASER RAY GUN — Intense visible red beam burns and

welds hardest of metals. MAY BE HAZARDOUS.

RUB3A/I Parts Available for Compieting Device$15.00
CARBON DIOXIDE BURNING, CUTTING LASER — Pro-
duces a continuous beam of highenergy. MAY BE HAZARDOUS.
LC5. A/l Parts Avaitable for Completing Device. $15.00
VISIBLE LASERLIGHT GUN — produces intense red beam for
sighting, spotting, etc. Hand held complete

LGU3. Plans. $10.00 (Kit & A bled Units A )
IR PULSED LASER RIFLE — Produces 15 30 wat infra-red
pulses at 200-2000 per sec

LRG3 All Parts & Diodes Ayailable $10.00 |
BEGINNERS LOW POWER VISIBLE LASER Choice of

P

:e?] yetlow, green — provides an excellent source of monochromalic
ight |
LHC2  Plans .. -85.00 LHC2K. ... Kit._ $29.50
SNOOPER PHONE — Allows user to call his premises and isten
i without phone ever nngmg

SNP20 ssembled. $89.50
SNP2 Plans $9.00 SNP2K. .. Plans/Kit. ..$59.50

LONG RANGE WIRELESS MIKE — Miniature device clearly
transmits well over one mile. Super sensitive, powerfyl
MFT1 Plans $7.00 MFT1K  Plans/Kit. ..$39.50
WIRELESS TELEPHONE TRANSMITTER - Transmits both
sides of phone conversation over one mile, shuts off ay lomaﬁcal?0
VWPM5 Plans $8.00 VWPMSK  _Plans/Kit...$34.
TALK & TELL AUTOMATIC TELEPHONE RECORDING
DEVICE — Great for monitoring telephone use ]
;ATZO Assembied $24.50
AT2 Plans .85.00 TAT2K .. .Plans/Kit. .. .$14.50 |
Our phone is open for orders anytime. Technicians are available 9-11
a.m., Mon-Thurs for those needing assistance of information. Send |
for free catalog of hundreds more similar devices. Send check, cash
MO, Visa MC. COD to: INFORMATION UNLIMITED
DEPTR8.P.0. Box 716. Amherst. N. H 03031 Tel: 603 673-4730]
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TUSA A WHOLE NEW WORLD DF TV VIEWING WITH TUSA'S
NEW MODEL CVU40, 40 CHANMEL CABLE TV CONVERTER
s Tz ) Roceive ail ihe EXTRA CABLE TV "MIDBAND” & SUPERBAND

CHANNELS 0n your UHF DIAL
Etiminates the need for renting or leasing This system tixes
the “midnand” end “superband” channeis your TV, VCR or

projecior can’l receive snd converls Ihem 1o slandard UMF
00 of Mot may o sotmet 8 | Channete INal Bhy set can tune .
:"“" pumme S ) A MUST FOR VIDEO-TAPING FAOM CABLE TVI
The aysiem allows you lo program both pay (pay TV decoder required) snd standard

Cable channeis for 1aping on any VCR — while you are 524 95
®a1Ching o diterent channe! on your TV. Now . i

® 1 Install and operels on anry make of TV il UNF. PLUS POSTAGE
NOW AVAILABLE
NEW TUNEABLE DELUXE MOOEL CVU-1000 $29.95

SANYD UHF VARACTOR TUNERS
75 Ohm Input - 45 MH2 Output
For Channels 14 - 83

V¥ wmmannc T-ELEMENT
75 DHM UHF YAGI ANTENNAS

%ﬁ,
OPTIONAL 12 db GAIN

e e Y e Sy s, T
2 e cim |

= Tree sEsCRPTION 1.8 v

- . M-J80N 2 walt Audio Powsr Amp 149 3 80

. | ‘) LM-JBN3 | Low Voilage Audio Amp 1% | 119

— NES8N Digital Phass Locked Loop 130 | 298

1 LM565N | Phase Locked Loop 149 »

TELEPHONE LINE ANALYZER M3 | viceo amp U %%
I oa"l lﬂfol' wne | MCTI0 | Video Detector 23 | tee
et ,‘"'"'m"“", m,‘w,m MC 149 Video 1 Amp 208 | 138
olates proviem 1o telephona line | MC 1360 | Video 1t Amp 18 L
o 1l Tesls winng los do-#t. MC 1352 ¥ideo If Amp AGC 269 | 209
yOourse!! instaliation and line tunc MC-13%8 Audio it Amp 175 184
AlpasLinat atfect jhesciiage; MC 1374P | AF. Modulal aw | 2m
MC- 1458 Duai Comyg’ A a8 59

MC1406N | Balanced ModDemodulator | 178 | 134

LM1080 | Video Mosulator 27 | 198

Brand New

Model 1045 TELEPHONE

POPULAR IC CHIPS

PRODUCT YESTER

Hitechi NICAD BATTERIES
4 S1op wasting money on one-ite bat-
; i lories. Thess Hitachi betleries con be
. 1Chaiged over and over sgmin. Al
§ 18 810 band new - AO( surplus
|

DESIGNER’S NOTEBOOK

continued from page 97

RADIO-ELECTRONICS

w

ORDER NOW
TOLL FREE
= 800-854-4655

OUTSIDE CALIFORNIA 4 |

== 714-635-5090 _
-2

INSIOE CALIFOANIA

= | i LT e b Nowl'll s i iemosiess phone opers
negard MODEL L) 8nd sutomatic phone dialers I
UNF antenne |  Spectty Channet 11584034 1&25 M1 Dasic Fanchions, Setects I ine &
Sy '8.95ea nend set corde, lone or puise disl | AA. . .2 tor *3.69
180 Gain cperation, ninging clecust operation, | 6" 1589
NF 18 8 OR MORE Al U 21 BISNd raw trom Samyc S0UNG vORITS BNl vICE GuBIty. 5 89 o
*30.95 e 17.95 ea Calt for Quantity Price 3329.95 4, 0. 2100 *5.6
COMPUGARD
wonm (/) The SOLUTION to (7 ISORTIP
/O Constant POWER || Car Stereo SIGNAL BOOSTER
CABLE PROTECTION WANL SOLDERING IRONS | Model BF-8800 Ampites Fu
CONNECTORS o een el MOOHL 7470 {adio grals a8 average of 16db (8
F58 Maiaconnector tor AG. | Fiseesen se g T B e 14005 range 1o alkow 4 grearar seec
591U cabie. Comes compiete ng Matroments, o = o ;| comost o Tion of stalions ana reduces fading
with your choice tspecity) ot ot mechne:, gt/ =) ’:'J 'sruion ol Portect far micro cxcusts ‘ minutes under cash on
Raon. 904, pheibcr e = o Jerrokd 400 nd e g onna cable. Separate
e Bl GEN. INSTRUMENY LCCS8 | . Comen o indicar Jgrd. 12 VOC
100 1o $10. s continuous power ’ e ] REG oun PRICE
206 on._| potecion foatures srorect o | 58 CHAN. CATV CONVERTER | &7 % % un  owsat $24.95
wlectronic equil 1 trom Raceve 0 e sunawg » Bewrs groundec
age Muciuations, providing you 5and catie TV crannels Frovees x| power suoosy cord e saano ww [ Wmmonnc
with an slectronically controlied. TICRON 06 am Channwe That are 39 95 A -
cheen & stabie line voitage with & | not beng scramod by pou loca ot .85 e q)ho $ q' Y
tulty brotected outiets ooy Comers 8 coom e @ | o6, rrog ne-Jr-jenna
Comougera CPp-120  $58,95 | 2o S o e Mo o | ~Outcs Charger EXTENDS CORDLESS TELEPHONE
Jway 2urge protection againet all | secey rymots chaner changs sed TV | 180 Tip Coriees RANGE UP TO 3 TIMES!
OUALITY ooasibilities - BrGrectionsl noite | ea/on contron naars I retes 8 amy o0l | Sokdering irom
intertersnce filter (EMIAF 1) - Over. Seer To recave the Gabie Vequances you | Aecharges Introductory
POWER TRANSFORMERS roflagaiundervoitage detection & | mus: subscribe 1o your local catss compeny | 3-4% hours o 8 1-2 Special
24V CT, %00 mA. warning gysiem  seii-tes! ciag +99.95 $94.00 o el Here's the best
1319 2.75 ustic - 4 outiets. 10 amp overicad o T oo o Chargoc banery Quaiy, best $37.95
VD00 10-49°2. 75 00 | pestection circut broase overchage, Up 10 128 working phone
0 ot mors *2.25 es. | cCompugaracerta 39,95 1N400 DIODES ocironscin vy antenna on the -
For Larger Quantities Cail Sama a3 CPP-120 but w/0 waing sysien 15 100-81.00 100 for 85 00 ChgR WA Conans. Mmarket. Simpie
corgumsy olening Wem, instanahon
COLORMAX o sura. 7543 09. T4 Mounts outdoors | L2
36 LHANNEL REMOTE CATY CONVERTER SURPLUS _*% {_a % & maxuctons A
.. wepnone |
Now you can change MODEL SYLVANIA | — warcanty. L
hanney. o7 finegine L VHF VARACTOR TUNERS COMPLETE KiT
your set by remole 2pe. 45 MH2 outpul. Channels 2 nchudes antenna ™~
control up to 20 H. away. through 13 a3 well as the mik- 40° comxiy cabie »
This unit receives chan. AEMOTE CONTROL 'mn P o ot IS M
nels 243 plus mid & su. "’n‘c’:a‘:u"'“’ 2 by s /
Ve o o e BT
o et |- tvt | $69.95 oo, WHILE THEY LASTY
Channel 3 3 or mors  *64.95 ee. $13.95 e

R.F. ELECTRONICS

- 1086-C N. STATE COLLEGE BLVD., DEPT. R
ANAHEIM, CALIFORNIA 92806

MOST OROERS SHIFPED WITHIN 24 HOURS
ALL PREPAID ORDERS 2 LBS OR LESS MUST INCLUDE $2.50 SHIPPING & HADLING

OPEN
TUES - FAI

10 - &
SAT 105
CLOSED SUN & MON

m A

NO MINIMUM ORDER

SHIPPED SAME DAY RECEIVED

CIRCLE 27 ON FREE INFORMATION CARD ¢ *

® If R1is close to R2, then f =
.56/RC, where Ris the average of R1
and R2.

® If Rl is much larger than R2,
then f = .46/R1C.

® [f R1is much smaller than R2,
then f = .722/R1C.

The output will be a squarewave
with a duty-cycle that’s pretty close
to 50/50. That only happens with
CMOS inverters because the
switching point is the threshold of
theinverters and (for CMQOS) that’s
halfway up the supply rail. That
switching characteristic also
makes the circuit almost immune
to power-supply spikes and other
nasties.

The output frequency of the cir-
cuit is a function of the propaga-
tion delay through the gates. That
means that the output stability will
degrade as the frequency in-
creases. The propagation delayis a
constant and the lower the fre-
quency, the smaller it (the delay)
will be relative to each output
pulse. R-E



WE HAVE QUALITY PARTS, DISCOUNT PRICES AND FAST SHIPPING!

TRANSFORMERS RS-232 EXTENTION MIKE 7 CONDUCTOR 8 TRACK RECORD/PLAY TAPE DECK
N — " - = CONNECTOR | RIBBON CABLE
primeries * / @, C t@ ==
- o ;
Y 5 CONDUCTOR IN-LINE PLUG » 9
5.6 VOLTS @ 750 MA $3.00 200G AND CHASSIS MOUNT JACK @ e
6 VOLTS @ 150 MA $1.25 TWIST LOCK STYLE. SAME AS /
12 VCT @ 200 MA $2.00 SWITCHCRAFT 12CLSM. -
18 V. @ 650 MA $3.50 ! $2.50 PER SET — sr= k
18 VOLTS @ 1 AMP $4.50 P ﬂAf RIP RED MARKER
24 VOLTS @ 250 MA 2. MULTI- STRIP 28 GA STRANDED WIRE
24 VCT @?.w :,,Z?, g‘ESTVEg‘c $5.00 PER ROLL (100 FT.) 8 TRACK RECORD WITH AUTQ STOP NOT FULLY FUNC
2VET @12 AP e SWITCHES -D.C. TIONAL. REMOVED FROM ASSEMBLY LINE FOR MINOR
3 STATIO /2R THis 214 COMMUNICAT PROBLEMS. IDEAL FOR PARTS. EACH UNIT CONTAINS
WAL TION ATION [ swiTCHES. LIGHTS, TAPE MOTOR, BELT. WHEELS
L NON-INTERLOCKING MICROPHONE | PULLEYS. PRE AVPS. TAPE HEADS. ETC
TRANSFORMER . 3-2PDT SWITCHES *SPECIAL PRICE*  $4.00-EACH
ALL ARE 115 VAC mfe"pg:g:zﬁf o) 5 ®) 10 for $35.00
PLUG IN P RETWEEN SUB-MINIATURE 7 2K 10 TURN
MOUNTING CENTERS D TYPE o e SWITCHES
$1.75 EACH TI-TURN POT
ol AT $ _ CONNECTOR o |mini-pusH BUTTON
@ g 3
6 VDC @ 100 MA $2.50 5 STATION bt Poi4440] "~ '_‘ “MOD 5347161 N gp T MOMENTARY
6 VDC @ 500 MA $5.00 INTERLOCKING o :‘Er‘f\ “§‘T‘,' ‘ MIKE WITH $5.00 EACH NORMALLY OPEN
15 VAC @ 300 MA $3.00 M,\Dg BY ALPS o I Ty $5.00 EACH 1/4° BUSHING
16.5 VAC @ 10 VA $3.50 2PDT AND \‘\ 7ol b M AE EDGE 35¢ EACH
17 VAC @ 500 MA $4.00 2 6PDT COMPUTER HOOK UPS. 10 25
SWITCHES ON FULLY DB-15PLUG $2.75 PUSHBUTTON CONNECTORS 100 FOR §30.00
SPRING LEVER INTERLOCKING ASSEMBLY DB-15SOCKET  $4.00 POWER SWITCH AR R S AAARE. ARG
L 3% BETWEEN 0B-15HO0D $1.50 - L, N et e TR e e
TERMINALS MOUNTING CENTERS DB-25 PLUG $2.75 s - REO BLACK
o $2.50 EACH gg g soc;l()g $3.50 _E t ﬁ ALL ARE 156" SPACING GREEN. YELLOW
25 HOO $1.25
CODED .
TERMINAL , ’ .I 5 STATION “PARALLEL" — 10 PIN EDGE SOLID STATE
STy l NON-INTERLOCKING PRINTER 0 g COMNECTOR v BUZZER
BAKELITE PLATE SAME AS ABOVE. EXCEPT JSH-ON. PUSH-OF 5010420 $2.00 EACH | f”
GReat ron spEaKeR EncuosuRes | EACH SwITCH OPERATES CONNEETOR 5100 each 18/26 GOLD [ &
ER SL S INDEPENDENTLY. p\ OLDE ..m... ( Y o
$1.00 EACH 10 FOR$8 00 $2.50 EACH 3 i NEON W/ RESISTOR JSOLDER EYELET $2.00 EACH \ $1.00 EACH
% = ORECT 22/44 TIN s 10 FOR $9.00
7 for $1.00 P.C. STYLE. NO MOUNTING EARS
2 CHANNEL LIGHT ORGAN 5.50 EACH or Fom20voLT B en 10r0n 5140 | SOLID STATE
EASILY HOOKS INTO STEREO SPEAKERS (o e ——
AND ALLOWS 110 VAC LIGHTS TO DANCE .D.C. GOLD . 2
WITH MUSIC TWO SEPARATE 110 VAC £ o — e 22/44 pet— | RELAY \:‘r T
OWFR| ! o TYLE -
gy e, 1t | Comoorcriee | eSSBS |
RS FIT on 120 V 1/3 W. MOUNTS IN 28/56 GOLD el
$6.50 PER UNIT N TANDAR 516 HOLE  RED LENS / 9 >
) } RIBBON CABLE. 75¢ EACH B/56 GOLD > v ,
COLOR LIGHT STRING AVAILABLE $1.75 EA 15 FORISIID0 36 C lsowes s
» 100 FOR $65.00 $2.50 EACH 0 $5.00 10 FOR $45.00
) " MNE
FREE! FREE! FREE! SEND FOR <3Pt~ 48 PAGE CATALOG FREE! FREE! FREE!
LINE CORDS KEY ROTARY \ SLIDE ! POTS L.E.D.'S
e =) ASSEMBLY SWITCH COMPUTER = STANDARD JUMBO
N trous i Ve oirFusED
?:oa 100 ff $1.00 6 POSITION GRADE : Lo(?NKG T RED 10 FOR $150
THREE WIRE é EACH 1% DIA x 1v2° HIGH CAPACITORS 15/8" TRAVEL  75¢ EACH VGE‘fo)':v :g :g: :;gg
18 INCH 18ga THREE WIRE CONTAINS 5 SINGLE-POLE 75¢ EACH 10 for $6.00 500K linear taper
2 for $1.00 NORMALLY OPEN SWITCHES. 2,000 mtd. 200 VDC 27/8° LONG FLASHER LED
8 FOOT 18ga THREE WIRE MEASURES 3 374" LONG RELAYS 13/4"DIA - §"HIGH $2.00 | 13/4" TRAVEL  75¢ EACH 5 YOLT OPERATION
$2.00 EACH 6 KEY 3,600 mtd. 40 VOC DUAL 100K audio taper " “EE;‘J&M:A%&’ZE
w $1.25 MINIATURE 13/8°DIA. - 33/4' HIGH $1.00 | 3 172" LONG
SOLDERING EACH 6 VDC RELAY 6,400 mtd. 60 VOC 272" TRAVEL $1.50 EACH BIPOLARLED
~ 2 FOR $170
IRON STAND CONTAINS 6 SINGLE-POLE F=u, SUPERSMALL Jf 13/8°DIA - 41/4 HIGH $2.50 CRYSTALS
SPDT RELAY
NORMALLY OPEN SWITCHES E "y b cosarr | 22.000 mta. a0 voC CASE STYLE HC33/U SUB MINI LED
S inG STEEL 4 MEASUFRES 4 1/4° LONG ol AM;;OA:VS\OCTV%C 2°DIA - 6 HIGH $3.00 2 gs%oagl:(%s‘ 79 % e
WRON HOLDER 31,000 mtd. 15 VOC
S BATTERY | oty St T | WRIUNET a0 | ssoenon [meacn | %5, 80081
BASE :
OPERATES FRAOM 43 TO | 72,000 mtd. 15 VDC GREEN 10 FOR $1.50
f\ SMOKE DETECTOR] ¢ v coi res 2:0 onm. | 2°DIA - 43/8 HiGH  §3.50 METAL OX|DE(j| LED HOLDERS
\J1 P 316 - 13/32° - 116 185,000 mtd. 6 VOC VARISTOR | o
L ’ AROMAT « RSD-6V 21/2°DIA - 4172 HIGH $1.50 | GE » v82za12 rgn LE&%E(;:.?E\DER =
$5.00 EACH $1.50 EACH 10 FOR $1350 P e v 10 FOR 65¢ 200 FOR $1000
CLAMPS YO FIT CAPACITORS 50¢ o4
2 FOR $1.50 1
TRANSISTORS \ . IV LAY CLEAR CLIPLITE
2NT06 5 for $1.00 | ﬁf’;‘;:m Sl NAC MINIATURE TOGGLE SWITCHES HOLDER
2N2222A 4 tor $1.00 L #7 L @ 120VAC ALL ARE RATED 5 AMPS @ 125 VAC o -
PN2222 st NERGIZE COIL TO T SPOT S B MAKE LED A FANCY
2N2904 4 tor $1.00 N OPEN CONTACT .P.D.T. (on o;\). .P.D.T. LW o 3
B iR maatbese e} o | el g it e i
2N2907 4 for $1.00 E P.C STYLE ot
a 7 $8.00 EACH $15.00 NON-THREADED. TERMINALS TERMINALS PHOTO-FLASH
4 POT RELAY BUSHIN: L $1.00 EACH CAPACITORS
POWER SUPPLY W/ PRE-AMP |.. ;.. TeEAcH oo von sl 1wFoRssa0
THIS SUPPLY WAS USED TO POWER || ° gd"’“‘l’ contacts S.P.O.T 7 170 MFD 3.30.,VOLT
AN 8 TRACK/CASSETTE UNIT IT I * ‘20"° 'I'-‘ - S.P.D.T. (on-on) C.P.O.T. 2 FOR § 50 10 FOR $7.00
WILL SUPPLY APPROX. 18 vDC AND | | Use;"b‘uff""°|"s|ed (on-ott-on) i (on-on)
INCLUDES A SMALL PRE-AMP TO | 5170 eacH * wow-remeaveof)  TeREADED KB souocn LG o
i BUSHING. S
YRCA PLUGS FOR LINE IN/OUT E‘;’:g’é %’J;:':?fss AL pesTie "' oA t"!f Aol sen] b ‘K 750 MFD 330 VOLT
75¢ EACH 10 FOR $900V |/ 2" HIGH = 1 1/4" DIA
$4.50 EACH SOCKEYS FOR RELAY S0¢ sach 10 FOR $7.00 1 100 FOR $80.00 'g;gga’;?t?nooo $1.2SEACH 10FOR$11.00

TOLL FREE ORDERS ONLY - . QUANTITIES LIMITED
1.800-826-5432 \ ® MINIMUM ORDER $10.00 SEmmS
(ORDER ONLY) 1 : USA: §2.50 SHIPPING arman

Feusnal ) NINENEGIREINICSICORPIR 5
At T
ALASKA, HAWAIL Nt} ®) Is?:ﬁ;gl?‘EGSUFFICIEN e’

OR INFORMATION
213) 380-8000 905 S. Vermont Ave. PO. BOX 20406 Los Angeles, Calif. 90006 CALIF. (RES. SO ERONEY

#8641 4380100

NO C.0.0!
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RADIO-ELECTRONICS

-
w
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PARTIAL LISTING ONLY — PLEASE CALL OR WRITE FOR FREE CATALOG.
STATIC RAMS R CRYSTALS 74LSOO

.9 g 74LS00 74LS157
1024 x4 (450ns ! { 32.768 khz 1.95
1024 x 4 2507\.) i : ) 1.0mhz 3.95 ;:tgg 3 ;:tg:gs
- 1024 x4 (200ns) (LP, 2 3 7 3.95 -
TMM2016.200 2048 X8 (200ms i . - ; 295 l 74Ls04 : 74L5163
TMM2016-150 2048 x8 (150ns, . - 3 i 295 ;4L505 1 74L.5164
TMM2016-100 2048 x 8 (100ns ! ‘ L ] 295 4L508 . 74LS165
HM6116-4 2048 x 8 (200ns) (cmos) i . } 295 ] 741509 ) 74LS169
HM6116-3 2048 x 8 (150ns) {cmos. 3 ¥ 2905 T4LS11 3 74L8173
HMB116LP-4 2048 x 8 (200ns)(cmos| A . : 268 74L514 E 74LS174
HM6116LP-3 2048 x 8 (150ns| ( F Y - e 74LS20 ! 74LS191
{ ! i 74LS21 : 74L5193
HM6264 8192x 8 (150ns){c A :
LP = LowPowes y : 2.95 @ 74LS27 . 74LS194
DYNAM'C RAMS i g:gg I 2.95 "'[330 . 74LS195
- f ¥ 741832 ? 74L5221
16384 x 1 (250 87.95 b ) 26:96 332 g 74533 . 7415240
& - i I 54.95 i i 740538 s 74LS241
16384 x 1 (200ns 8/12.95 f 3495 f] 10.738635 295
jo s e - - whee  awllrise o rasie
S05E x| Hrobes & i : INTERFACE i 295 B 7atss1 | 7aL3zes
x ns) (5v f - . 8728 1.89 f 2.95 :
TMS 4164-15 65536x 1 (150ns)(Sv) i 3 8T97 89 i ;:tg;i . ;:tggg;
5v = Single 5 voit supply : gggg; 2:95 I P TaESTs : 74Cs oo
il s gl - M @ g
eaxs sons sn ; s [l 9358 DISCRETE | 7st588 35  7ars266
2048 x 8 (350ns) (Sv) i ¥ CLOCK CHIPS KBP02 Bridge . 741580 . 7418273
4096 x 8 (450n8)(5v) y ! MM5369 3.95 B IN751 5.1v zener . 741592 . 7415279
4096 x 8 (450ns) (5v) 1 N MM58167 1295 1N758 12v zensr . 74L893 4 74L5280
it | U KA £ A
4096 x 8 (280ns) (S, = z .
4096 x 8 (250ns gsy;(m.pom 995 Z80-CPU 5 DATA ACQ 4 74L5112 4 7405293
4096 x 8 (200ns)(5v) (21vPGM) 13.95 [l Z80-PIO y ADC0g04 329 : 74LS122 . 7415299
16384 x 8 (300ns) (5v) 2995 [l Z8OA-CPU p ADC0809 4.49 : 74LS123 . 7415323
Sv = SingleSvoitsupply 21vPGM = Programat 21 Volts %gg:gl.t(;: 3 ASDSOJKD CH":;S ;:tg:gg d ;:tggg;’
SPECTRONICS CORPORATION oo e 95 | 76408 5.95 y ;:tg}gg : TS
EPROMERASER PE-14, 9chipcapacity 83.00 b AY3-8910 12.95 p 1858 1e . oo
74LS138 . 74LS377

RESISTORS IC SOCKETS ORDER TOLL FREE LINEAR raSide 135 Taisees

Y4 WATT 5% CARBON - b 7aLs151 . 7405640

7415153 7415670

FILM ALL STANDARD 8pinST .13 . LM301 ; 7415154 1. 7415682

VALUES FROM 1 OHM 14pin ST . . - - LM307 - 74LS156 7415688
TO 10 MEG OHM 16pinST . . LM311 J

18 pin ST

. LM317T .
50PCS/VALUE  .025 20pinST 29 LM319 74800
22pinST 30 - = LM324 74500 74586
J00PCS.VALUE .02 24pinST . | LM339 ‘ 74502 : 745112
1000 PCS./VALUE 015 28 pin ST § .

74504 . 745124
40pinST . j (CALIFORNIA RESIDENTS) ‘ 74505 I 745138
DIP 64 pin ST 3
74508 3 745157
ST = SOLDERTA'L 74510 . 745175
SWITCHES Soinww .59 . ; 74511 ; 745240
4POSITION 4 14 pin WwW 2 D-SUBMINIATURE CONNECTORS - 74520 : 745280
5POSITION 7 }g pin W 53 W DBO9P  Male 9 Pin D-Sub $2.08 r 74532 : 745287
6 POSITION ! 200w 1 ; DB25P  Male 25 Pin D-Sub L . 74574 d 745288
7POSITION [ 220inww 1. : DB25S  Female 25 Pin O-Sub
8 POSITION 24 pin WW 1. " DB25SR Female 25 Pin Right Angle PC
- 28 pin WW 1. i GREY HOOQD for DB25 Connectors
MISC. 40 pin WwW 1.80 IDC CONNECTORS
ULN2003 WW = WIREWRAP IDS26 26 Pin Ribbon Socket
<) - 16pinZIF  6.95 caii llIDS34 34 Pin Ribbon Socket
. 24pin 2ZIF 7,95 call 1DS50 50 Pin Ribbon Socket
MC3470 - 28pinZIF  8.95 call MM IDE34 34 Pin Ribbon Ed e Card
AY5.1013 . ZIF = TEXTOOL IDP16 16 Male Pin D‘B 1.85
COM8116 . (Zero Insertion Force) RC50 50 Conductor Ibbon Cabie 1.38/1.

BARGAIN HU"]’ERS CORNER JUMBO LEDS | CAPACITORS

199  100-up - DIsC _—
: .09
LM338K voirace mecuiaton @ RE0 10 09 “ 82pt

* ADJUSTABLE OUTPUT:+1.2V T0+33V [l YELLOW 18 15 i 4

* 5 AMP CONTINUOUS, 7 AMP PEAK MOUNTING HARDWARE 47p;°v 85¢ ué°3'"' L) |
« TO-3 PACKAGE $3.95 10EA. 100/.09EA. MdriOLlec il

DISPLAYS otuf-mono 50V .14 il 78087

TR 1 602 UART $2.50 MAN72 CA.3" 99 [l 0a7ut.mono s0v .15 ;g:g}

MAN74 cC3- .99l -utmono SOV .18 I 705k
| FND-357 CC.375° 1.25 [l 474t 25 B 7812K
DISK CONTROLLERS FNDsoo oo 140l ELECTROLYTIC [ Tormsk

1771 FM. IBM3240 $6.95 FND-507 CA.5° 1.49 . ;:t?g

1791 FMMFM INVERTED BUS $14.95 . ;g?g}
1793 FM.MEM TRUE BUS $14.95 ELCOMP AT 79L05

2791 .« oaraseradarons ciock - $24.95 78L12

) Hardware Handbook Tt
2793 ./bara szn%@rbu& cock $24.95 Mfr's Specs: LOGIC, o 22070';2 TO 8 e
2797 «.oaraseranraron asiodseiect $24.95 MEMORY, MPU's & more v .30 HEAT SINKS 74C74

SPECIALS END 10-31-84 800 ;. *14°° F SO0 0 0os A 1oamne., - N Lo

VISIT OUR RETAIL STORE
HOURS: M-W-F,9-5  T-Th,9-9  Sat. 10-3

JDR MicrOdQVices PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING

TERAMS: Minimum order $10. For shipping and handling include
1 224 s Bascom Avenue san Jose CA 95128 $2.50 lor UPS Ground and $3.50 for UPS Air. Orders over 1 ib. and
. ’ ’ "

foreign orders may require additional shipping charges — pl

800_538_5000 ) 800_662_6279 (CA) cantact our saies department for the amount. CA resident

include 6% sales 1ax, Bay Area and LA residents include 6%

(408) 995_5430 ® Te'ex 171_110 subject 1o change wilhoul nolice. We are not responsible for

tyoographical errors. We reserve the right fo limit quaniiti nd to
€ Copyrighl 1984 JDR Microdevices APPLE IS A TRADEMARK OF APPLE COMPUTER CO. “ubstitute manutacturer. All merchandise subject to prior sale.

CIRCLE 74 ON FREE INFORMATION CARD



BY MA SYSTEMS

« MED. RES. 320x200

» HIGH RES. 640x200

+ COMPOSITE AND RGB OUTPUT FORALL
STANDARD MONITORS

# LIGHT PEN INTERFACE

* CHOICE OF 16 COLORS IN HIGH RES. MODE!

5239%

# PARALLEL PORT STANDARD!
# 2 YEAR WARRANTY!
# PLUS FULL IBM COMPATIBILITY

JOR 16K RAM CARD

%2 YEAR WARRANTY

« EXPAND YOUR 48K APPLE TO 64K

» USE IN PLACE OF APPLE
LANGUAGE CARD

BAREPC CARD 9.95

= (S s -0
JDR HALF-HEIGHT DISK DRIVE

«TEAC MECHANICS—DIRECT DRIVE 31 69 95

# W0% APPLE COMPATIBLE — 35 TRACK

« 20 TRACK WHEN USED WITH OPTIONAL CONTROLLER

«1 YEAR WARRANTY

MA SYSTEMS FD-35

« DIRECT REPLACEMENT FOR
APPLE DISK Il

$ 95
« SHUGART MECHANISM —MADEINU.S. l 79

40 TRACK CONTROLLER CARD *49**

NEW FOR IBM
PC PEACOCHK | TANDON ...

COLOR GRAPHICS ADAPTER

+ SAME DRIVE
AS S JPPLIED
BY IBM

* DS/DD - 320K

819900

TEAc FD-55B HALF HEIGHT

« 6ms STEP RATE

+ DS/DD

# INCLUDES
INSTRUCTIONS

815900

BUY 2 FOR s299oc

AND GETFREE MOUNTING BRACKETS!

OMNIGRAPH

BY MA SYSTEMS
PLRALLEL GRAPHICS INTERFACE
FOR APPLE Il & lle

» HIGH RES. MULTICOLOR
GRAPHICS 37995
» CENTRONICS STANDARD
FOR EPSON, OKIDATA.
» SCREEN DUMP, ROTATIC N,
INVERSION, ZOOM, AND MORE!
» 1YEAR WARRANTYI

= ; 1 8 oL
ESssisScEEEsEs=
ALL WITH A 2 YEAR WARRANTY
VIEWMAX-80 $159°*
'« 60 COLUMN CARD FORAPPLE +
VIEWMAX-80e $129°*
'« 80 COLUMN CARD SORAPPLE lle
% 84K RAM EXPANDABLE TO 128K

GRAPHMAX 5129
« HIGH RESOLUTION GRAPHICS
«PRINTERCARD

MAXIMIZER

* 1 YZAR WARRANTY

* PARALLEL PORT

« SOTWARE INCLUDED:
OPTIONS:

BY SIGMA DESIGN
* MULTI-FUNCTION CARD.
* 64K TO 384K RAM
* SERIAL PORT 825900
# CLOCK CALENDAR
CLOCK UTILITY, RAM DISK
AND SPOOLER.
* SECOND SERIAL PORT
# GAME ADAPTER

OTHER ACGESSORIES
FOR APPLE Il

THUNDERCLOCK  $129°%°

= OFFICIAL PRO DOS CLOCK CALENDAR
+ 100% MOUNTAIN SOFTWARE COMPATIBLE
+BSR CONTROL OPTIONS AVAILABLE

KRAFT JOYSTICK 13995

« SELF CENTERING
3“9 95

« AXIS ISOLATION

APPLE GOMPATIBLE
POWER SUPPLY

« USE TO POWER APPLE f
TYPE SYSTEMS
« +5V @ 4A +12V @ 2.5A
5V @ .5A — 12V @ .5A
« APPLE POWER CONNECTOR
# INSTRUCTIONS INCLUDED

MONITORS

BMC MONITOR STAND
| MODEL PA-900

BMC BMX-80 PRINTER 5-1/8 DISKFILE ¢ NASHUA DISKETTES

# 80 CPS DOT MATRIX PRINTER « ATTRACTIVE 5v4” WITH HUB RING
« PRINTS BI-DIRECTIONAL IN 40, 80, FUNCTIGHRLI DISK MD1SOFT,SS/SD 19w
Your Displaywill 71 OR 142 COLJMNS IN NORMAL, STORAGE SYSTEM MD1D SOFT, $S/DD 26"
Tiit & Swivel 29° DOUBLE WIDTH OR COMPRESSED MD2D SOFT,DS/DD 30

» 75 DISK STORAGE MD2F SOFT,DS/4D 45
MONOCHROME TEST; CAPACITY MD110 10SECTOR, SS/SD. . . 19%
BMC 8M JJ1201G GREEN 12 sggss & PRINT SUPERSCRIPT AS WELL AS MD2100 10 SECTOR, DS/DD . 30"
BN C BM 12EUY 18 MHZ AMBER $439° SUPERB GRAPHICS IN CHARACTER 8” WITHOUT HUB RING
BN C 8M 12EUN 18 MHZ HIGH OR BIT IMAGE FD1SOFT,SS/SD 241
RES GREEN $115°° FD1DSOFT,SS/OD 3000
NEECIJTBP?OW .20 MHZ GREEN *169°° FD2D SOFT,DS/DD 3em
ZENITH ZVMA23 15 MHZ | o, 8249 VERBATIM
COLOR = DATALIFE DISKETTES
BMC 8M-AUS191U COMPOSITE 13- 279°° _._._____/ $S/DD SOFT SECTOR 29
NO C.0.D. ORDERS PLEASE SS/DD 10SECTORHARD 29
VISIT OUR RETAIL STORE
- ° HOURS: M-W-F, 9-5 T-Th,, 9-9 Sat. 10-3
JDR MlC"O&VIC% PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING
TERMS: Mirimum otder $10. For shipping and handitng include
[ $2.50 tor UPS G d and $3.50 tor UPS Air. Ord: 1ib. and
1224 s' Bascom Avenue’ san Jose’ CA 9"1 28 loreiqnoznd- ’:;‘"D::‘le .ccn&.. lhip;lnq’c:\’:v:::’— ple.n(
800-538-5000 ¢ 800-662-6279 (CA) contact our s depariment for the amouni. CA residents m:
include 6% sales tax, Bay Area and LA residents include 6'4%. Pr
(408) 995-5430 L ] Telex 1 71 -1 1 0 subject to change without notice. We are nol responsible fos
typographicai errors. We reserve the right to limit quanitties and tc
substitute menulacturer. Al merchandise subject to prior sate.
© Copyright 1984 JOR Microdevices

¥861 380100

Apple is a trademark of Apple Compater Corporation
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r &) & Let us quote you [

A 0 AR Faloe OWJRAIAIYS on any stage of I
AND ART SERVICES your product from

L]
rot e
TOUCH-TONE DECODER AND ENCODER KITS FACE proty typ e
HAL-887-92 53095 PLATES production.
TOUCH-TONE DECODER SINGLE LINE IN 12 INES OUT. COMES

COMPLETE WITH P.C. BOARD AND ALL PARTS. NO SOCKETS, FABTRON Dlv-

L]
CASE OR POWER SUPPLY, ENCLOSURES PO. Box 925 I
TOUCH TONE DECODER. SINGLE LINE W4 18 LINES OUT. COMES WRITE OR CALL Columbia, TN 38401
COMPLETE WITH P.C. BOARD AND ALL PARTS PLUS SOCKETS For Literature or Quotes (615) 381-1143 s
NO CASE OR POWER SUPPLY.

NAL-ECD-12 v

$120.96
TOUCH-TONE ENCOOER 3 x 4 12 CHARACTER, USE FOR DIAL. |
ING COMPLETE WITH ALL ELECTRONIC PARTS INCLUDES |
SPEAKER FOR AUDIO COUPLING AND LE.D. FOR VISUAL INDICA-
TION. CRAYSTAL CONTAOLLED SINGLE IC CHIP & ALUM CASE.
HAL-ECD ' 0.0

TOUCH-TONE ENCODER 4 1 4 18 CHARACTER. USE FOR DIAL

OPPORTUNITY

The biggest improvement in

ING. COMPLETE WITH ALL ELECTRONIC PARTS INCLUDES END $5.00 FOR COMPLETE CATALOG .
SPEAKER FOR AU0I0 COUPLING AND L& B FOR VISUAL INOICA 40 years has made US. S gs
T ARIoUS cLocK KiTs |t & M DISTRIBUTORS INC

Bonds an ideal investment.
[ A variable interest rate lets

T e - you share in rates offered by
@[EE.‘J.__j] . today's securities market. No limit
electronics '

on how much you might earn.

ORGAN & PIANO KITS , What makes this improved

MAL-6314 (Most Famous Cloca kit 1208 | P.O. BOX 266 R15 BOSTCN,MA 02190

€ OIGIT ELECTRONIC CLOCK KIT, 12 OR 24 HOUR FORMAT, COM.
PLETE WIT LESS POWER SUPPLY ADAPTOR AND CASE RUNS
OFF ANY 12 VOLY A C, SOURCE RECUIRES 250 MA

HAL 8375 (Alarm Clock Kit $10.95
6 DIGIT ELECTRONIC CLOCK KIT. 12 HOUR FOAMAT ONLY
OPERATE ON 12 VOLTS A C. OR D.C. HAS TIME BASE ONBOARD
COMES COMPLETE LESS POWER ADAPTOR AND CASE

HAL-79 SPECIAL (Student Clasa Kity 37.08
4 DIGIT BASIC ELECTRONIC KIT. WITH OPTIONS AND PROV!
SIONS TO MAKE IT AN ALARM CLOCK AND A 0.C. OPERATED
CLOCK. COMPLETE LESS OPTIONS, POWER SUPPLY ADAPTOR

WAVE FORMS . SINE. SQUARE AND TRIANGULAR AND TTL
CLOCK 0 TO SV LEVEL, 200 NS RISE AND FALL TIME COMPLETE
KIT WiTH CASE AND POWER SUPPLY AND ALL ELECTRONIC
PARTS INCLUDING MANUAL.

SHIPPING INFORMATION: ORDERS OVER $25 WILL BE SHIPPED
POST-PAID EXCEPT ON ITEMS WHERE ADDITIONAL CHARGES
ARE REQUESTED. ON ORDERS LESS THAN §28, PLEASE INCLUDE
ADOITIONAL $2.50 FOR WANOLING AND MAILING CHARGES,
MICHIGAN RESIDENTS ADD 4% SALES TAX SEND 20° STAMP OR
SASE FOR FREE FLYER

3:‘:.‘;::, e 1 Bond ideal is that ){op're protected
?g’:i:?" ADC 12v CLOCK g bY da mteed mlmmum And I,f
ARy e G wi Guoex sy 08 150 oM ase || the Bondis held to maturity, you'l
OmLY WHEw BOUGHT Wik CLocK ki 0 4% O 298 double your money.

:nchrgx:;ss KIT USING MM3385 - COMPLETE T -~ Take another look at this

HAL FQ 100 10008 E " . o <

e b o L A S || opportunity without risk.

fuIIy | §ﬁ%
DIGITAL Take ; %= *
fradag . StOCK Acsa

Interface

COMPLETE SETS OF PC BOAADS AvAiABLE FOR LN
ROBOT »a0.i

comn
PACIECT HEAAT.A WATIC ECT. PanD waTic

3 . g

. < i NN In America.
HAL.TRONIX, INC. — "ﬁ) or Free Sound Info

P.0.BOX1101- DEPT.A B sy lofd. Call 1- 800-233-3865 ’

so;;gge:(r&;;sg.‘;:;ss HAL” HAROLD €. NOWLAND or write WERSI| USA f

Dept. M 8 PO. Box 5318
Lancaster, PA 17609 ;

CSU’]. A public service of this publication

ICH and The Advertising Council.

CIRCLE 75 ON FREE INFORMATION CARD

B. ALLEN
UP TO

N UPTO
25% OFF o ﬁ.ﬁgsﬁg&o”“ 28.5% OFF

LARGEST FULL LINE INVENTORY OF ON
HAND HELD METERS CALL TOLL FREE FOR HITACHI SCOPES
FOR EXAMPLE SAME DAY SHIPMENT ON SAVE UP T ¢203

V212 . 20MH; (SAVE $164). .$ 451

DlSCOUNT PRICED BEEESINIEREY

V422 .. 40oMH: (SAVE $246). .3 679
TEST EQUIPMENT [REzanvnits

V1050F 100MH: (SAVE $343). .$1252
18 LEADING MANUFACTURERS IN V089 Vectorscope(SAVE $480). $1204

INSTRUMENTATION INCLUDING V099 . wavetorm (SAVE $468). . $ 882
HUNTRON All Prices Include FREE $50 Probe

FLUKE 73

FLUKE 8020B...
FLUKE 8021B...
FLUKE 8022B...
FLUKE 8024B...
SOAR SX220.
SOAR MES540

CALL TOLL FREE

WM. B. ALLEN SUPPLY CO. 800 535-9593

ALLEN SQUARE
300 BLOCK NORTH RAMPART, NEW ORLEANS, LA 70112 LOUISIANA 800 462-9520

CIRCLE 56 ON FREE INFORMATION CARD
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64K D RAM

16K D RAM

RAM UP-GRADES

(4164-200nS)

9 pcs for *50”°

(4116-200nS)

8 pcs for *12%

REPEAT OF SELL-OUT

58 Key Unencoded Keyboard

19%...

This s a ndw 58 key ferminal Keyboard
manutactured by a major manutacturer. it is
uncooed with SPST heys unattached 10 any
PC board. Soil moided plastic base mea-

sures 117k 4

Unencoded
Key Pad

15 key Koypad with
1-10 keys andlab. re
e, {-). {} and

Only ‘Q%u

STEPPER MOTOR

R

\_ i
NG

N stepping angle.

10 for $34.95

Operates by applying
12VDC n one direction
and then reversing
polatny (or square
wave). Uses 12VDC
Ciock Wise Rotation
Rated 3 RPM a1 4
PP.8 wih a5 degree

$°995
ACP Price 3

RS232
SIGNAL TESTER

UV “EPROM”
ERASER

Model

DE-4

$8995

Hoids 4 EPROM's

$2 495

Other Styles Also Avaiable

COEX RS232
LINE TESTER

(7) LED Inaxcators

CONNECTORS

at & ume. @'
Model §-52T $325.00
DB25P (RS232) $2.95
CORCOM FILTER [== "~ s
Hood 149
» Popular  |Set with 1ood. Sate 6.95
2550 ST Appie 395
COBCOM 25 50 W W. Appie 495
Filter 3162 ST 1BM 495
;495 3162 W W, IBM 5.95
8 amps S0 100 W'W. §-100 Connector 495
Compatibie Line Coro Ado $3.50 150 100 S/T. S-100 Connector 398
CRT C ROLLERS
6845 $ 8275 $34 95
68845 7220 89 50
6847 11.50 COMS027 1795
HD46505SP  15.75  COMS037 2200
MC1372 675 8350 3995
TMS9918  39.95 6545 2150

by ASTEC
Onginally designed for the Apple tll
+5 @ 4.0A
5@ .25A only
+12 @ 2.5A
12 304

MISC. HI-TECH

MMS740AAC 995  3M4IFIFO 3475 L4691 $1695 2791 $49 50
1375 2513-001UC 950 h77 1600 2793 49 50
1375 2513.002LC 950 4791 2295 2795 5550
7107CPL - 1150 4793 2595 2797 5550
2795 6843 3150
4450

PALIALS
395 PALIGLB
395 PALI6RS
3.95 PALI6R6
PALI6R4

$3.75  LMS66
8038 375  XR2206

UARTS/USRTS

AYS- 1015 6.75

TR1602A 375 $10.95 8000 31095
10.95 10.000 109

1095  12.000 1095

= 1095 16000 10.95
MC14411 $11.50 COMS016 $1595 I oo 1095  18.432 10.95
BRI%41 1050 COMB16 1095 196608 1095
702 1275 MMS307 1095 20000 1095

850 DT1050/

12 50 MM54104

AY5-1013A $395 2350 $975
AY5-1014A 675 8250 1250

8.85 Drgamer 3495 | apiN21F 7.7%
14 95 J20PIN2IF 7.95

DATA ACQUISITION

DACO1 $595
DACO8 750
IDAC100 750

ADCO804

DAC1020 895

DISK SUPPORT

1895

INTERFACE

CLOCK CHIPS

MM5369 $3 50
MMS8167 1195  MSMS832

OSCILLATORS

1095

ADCOB00  $1525
395

ADC0809 495
DACOB00 495 ADCOBI7 995

34995 DACOBOS  2.95 MC470 495
DACI022 595  1408L8 295
Fo708

495 DACBGEX B.95

140816 1.50

8272 36 00
UPD785A 36 00

$119 @795 $ 85
119 6T96 85
1.75 8797 85
185 8T98 85
275 75150 150
375 75154 150
ars

MMSB174  $10.95
kE: o)

2104
2102

2102L-4 129
210212

21
2112
2114

MK4027

uPD410
uPDa1Y
MMS280
MM5290
MM5298

211402

95
WE STOCK IN DEPTH
CALL FOR VOLUME PRICING

2732.200 995
M 678

975
273A2 1300
2764 €7

2147 S48
2016 200 4.95
2016 150 5.95
2016-100 695
40444 395
40442 650
4118 950
5514 350

MC
148 TMS4164-15

145 41256

$1195
495
875
6116LP-4 590
61161P2 1095
3250
47 50
995

$149
595
675
850
850
7995

WE STOCK MOST OBSOLETE RAMS.

CALL FOR YOUR HARD TO FIND PARTS.

B155
8156
8202
8203
8205
8212
B214
8216
8224
8226

8228

SOCKETS (GOLD)

675 6532A

8218 $475
8243 $.50
8250 10.50
a2 5.95%
B8231A 995
8253 6.50
82535 9.95
8255 5985
B25A 995
ax7 7.25
82575 995

6832 $9.75 6545A
11.75 6551
21.50 6551A

6845

ZEODART $10.75
ZBOADART 10 9%
Z8OBDART 1895
20500 11,50
ZBOASIOO

ZN0SI01 11 50

SOCKETS

LOW PROFILE
SOCKETS (TIN)

50-100

232385

AS

3

63840 $1795 68850
NS0 6852

1-24 2449

B

BryNERY

$74 95

14
18
20

258%

LM337K
L M3a38K
LMAIEN
LM340H- XX
LM340T-XX"
1 M34ter- 200
LM344H

LMPATN H
LMT48NH
LM760CN
LMY310N
MC 1330
MC 1350

LM741CN-14

LINEAR

745124
745133
745134
745135

7
745138
745139
745140
74515

745158
745160
745174
748175
748188
745194
745195
745196
745240
145241
745242
745243

LME414N

LM1458CNN

MC 1388N
MC 1389N
LM1<96M
LM1556N
LM1320N
LM1350N
LM1389N
(M1 1IN
LM2300N
LMZOIN

$369 745244
54
568 74
115 745257
169 45258
199 745260
129 745280
73 7AS287
129
1.29 74
2.79 74
149 745472
149 745473
269 745474
189 745475
189 745570
189 745571
2 T4:3572
275 748573
299 745940
299 743841

FeL8598833888288

MUFFIN® FAN

Tne dependable

$575 24PIN2IF  $795

595  2BPIN2TF 950
40PIN2IF 1075
G4PINZIF 1995

124 2549  50-100 cost, larges! selling tan
8 pin WW 55 5 A9 or commercial cooling
10 pin WW (Tin) .65 63 58 apphcations,
::g m ;?, 3 % © 105¢ctm tree an delvery
18 pin WW 9 % 8t S74(68) sqjR 1150} [C6H
20 o WW e s o5} *Wesght - 17 0z
x 1
Zop L al e SPECIAL PURCHASE
3 p WW 1.60 153 138
WpnwWw 220 209 189 | $9.50 ea.
32 768KHz $195 24576 $2.95 57143 $295  14318MNz
00OMHzZ 375 32768ZMHz 295 6 000MHZ 295  15000MMz
1 842MHz 375  35795MHz 185 6.144Mbgz 295  16.000MHz
2 000MHz 295  4000MHZ 295  85536MHz 295 18.000UH:
2010MHz 295  5000MHz 298 8 000MHz 295 184324z
2097152MHz 295  50688MHz 295 10 000MHz 208 32 000MHZ

TOLL FREE

800-854-8230

TWX
910-595-1565

Mail Order: P.0. Box 17329 irvine, CA 92713
Retail: 13108 E. Edinger, Santa Ana, CA 92705
(T14) 5588813
542 W. Trimbie, San Jose, CA 95131
{408) 846-7010

CIRCLE 80 ON FREE INFORMATION CARD

38 74161 $ 69
7401 19 7476 &1} 74162 89
7402 19 7479 460 74163 69
7403 19 7480 A9 T4164 69
7404 19 7482 74165 69
7405 2 7483 45 74166 120
7406 Call 7485 55 74167 295
7407 Calt 7486 a5 74170 149
7408 24 7489 1.75 74172 475

7409 19 7490 3 74173 69
7410 19 7491 45 74174 69
T411 24 7492 45 74475 69
7412 24 7493 35 74176 69
29 7494 A9 mn 69
7414 A 7495 50 74179 134
7416 Cal 7496 69 74180 7%
7417 Call 7497 290 74181 175
7420 19 74100 290 74182 75
7421 35 74107 24 74184 225
7422 29 74109 37 74185 225
7423 1.19 74136 125
7425 29 m21 2
29 74122 a9 74190 115
25 74123 45 74191 115
A5 74125 39 74192 s
18 74126 # 74193 7%
7432 29 74128 59 74194 %
7437 25 74132 A5 74195 68
7438 74136 75 74196 75
7439 1.9 74197 7%
7440 19 74141 65 74198 129
7441 79 74142 295 74199 129
7442 A5 74143 450 raz21 119
7443 5 Taraa 2,95 7425% 69
T444 65 74145 59 74273 Y05
7445 79 74147 169 74276 189
7446 79 74148 119 74279 75
7447 65 74150 109 74283 140
7448 79 7415% 49 74284 369
74285

TALSO0 § 26 T74LS%13 § 39
74,501 25 745114 39
T4LS02 25 TAS122 A9 TALS248 110
741500 25 748123 119 T4LS249 119
T4LS04 69 7415124 275 7T4LS2S 140

74505 TALSI2S 69 T4LS253 140
74508 TALS126 A9 7418257 85
741509 T4.S132 59 7415258 98
740510 7415136 A9 TALS28 295
7ALSTY 74.5138 59 7415260 ]
T4LS12 7415139 59 7415261 249
74L81 TALSI4S 125 T4L5266 58 t
T4ULS14 TALS148 149 T74LS273 175
74L815 74LS151 99 74LS275 440
74L520 74,5153 99 7418279 59

TaLS21 74LS154  1.70  74LS280 99

74522 T4LSI55  1.19  74LS290 99
74,526 745156 149 745200 99
74L827 TALS157 149 7418295 1.10
741528 74L5158 149 7415298 1.9
T4LSI0 TALSI60 149 TALSI24 175

740532 TALS161 149 T74LS347 195

741533 7405162 149 7413348 195
74537 74,8163 149 74LS352 1.9
740538 7415164 149 7415353 119
741 540 745165 149 7415363 149

74L5166

..
8335
Sehghuerzzaa

§
RER

3% shpong & hendiing or 32 50, whichever @ gresier. Aad
10% 1ot forexgn Orders Ot US Parcel Post incsude Tewephone
mumber NO CODs Prices sutyect 10 chengs wihout notice
Some fems styecCt I pnor sale We rmerve The nght 1o
wpstiute Manutackser Retas pross may vary

#8641 4380100

(2]
[7=]



S PA RTA N Electronics Inc

A% My,

(516) 499-9500

6094 Jericho Tpke.
Commack, N.Y. 11725

crem Philips Remote
e ' Cable Converter

© Micto compuler ® Quartz
IC 5 lock in picture & prevent drt @ 60 channel
selectons e Programmable bme on & off @ 24

hour LED gigital Clock @ $avonte channel mem-
ofy & recall Dlus scan o Wireless hand held

nira-reg transmdter System o Automanc fine
$1 39 95 tune o Adaptadie to any brand tetevision @ One
year warranty sernce

SPEAKER PHONE

Model #30-9558
Hands Free Conversation
Modular Connectors
Push Button Dial
Volume Control
Mute'Hold Button
Pulse/Tone Switchable

Last Number Redial $44 95

GREEN AND AMBER MONITORS
12” Sakata Green  $119.00
12" Sakata Amber $129.00

REFURBISHED MONITORS -

9~ and 12" Bell & Howells

or GBC Commercial Grade

as low as 7
$10.00 off with a purchase

ol 2 refurbished monitors $39 95

[ BECKMAN CIRCUITMATE DM73
" syt $63.95
® 4 ac dc voltage ranges (autoranging)
® 4 resistance ranges (autoranging)

e continuity beeper

@ “touch hold™ button
Other Curcuitmate Meters Available

Jerrold 58 Channel Wireless
Remote Converter $109.95

Jerrold 36 Channel Remote
CATVConverter w/on/off Fine
Tuning $94.95

40 Channel VHF to UHF
-=Block Converter

28.95 Ea.
24954 & up

Deluxe Version - Features fine tuning knob,
matching X former & 2 cables $38.95

BEFORE YOU PAY $$ FOR A TELEPHONE
SERVICE CALL. TEST IT YOURSELF

Telephone Line Analyze Model #1042

$19.95

RADIO-ELECTRONICS

-
E-3
o

PROFESSIONAL
TELEPHONE PRODUCT TESTER
Features: MODEL 1045

@ Provades hasc operason wsts ko
COM8G and cordess

Wiephanes
machnes and suAOmatc

e e $335.95

mmhwm
nd ivermationts.

 Can be used by the consumer wihout
e s of & s8L0NAON—an saty fo0-
‘iephones 1oAGw BITUCHON C/G m Provided wih
-Mmmmwmu| e losier
® Can e used by the salesperson o
-wn-nmmomr(m
Tone Mutpie Frequency) ievels are
20OV ruramum requred level

Discounts

(516) Mon Th

TuWF Sa

499-9500 9-8 9-6
" CIRCLE 36 ON FREE |N‘FORMAT|ON CARD

9:30-5

ADVERTISING INDEX

RADIO-ELECTRONICS does not assume any responsibility for errors that may appear

in the index below,

Free Information Number Page
77 Active Electronies ........... .. .. 124
80 Advanced Computer Products . . . .. 139
— Advance Electronics.......... .. 26.27
12 AllElectronics . ................. 135
88 Amazing Devises . .......... ... .. 134
67 AMCSales..................... 115
92 Appliance Service . .............. 106
87 APProducts.............. .. .. .. 24
72 AWSperry ......................34
— BEC Electronics ................ 118
7 Beckman Instruments ......... ... 15
16 B&K ... 29
—_ Brad Cable Electronics ........... 96
— C&D ... 96
18 CEL....... ... ... .. 4
— CIE ... .. .. ....... 18-21

Command Productions . .......... 110
26,35,97 Communications Electronics 2.25.30-31
91 Computed Ventures. .. ........... 107
50 ContactEast. . .............. .. .. 107
68 CPU .................. CD section 6
89 CRT........................... 106
70 DECO......................... 107
60 Diamondback . ........... ... ... .. 130
65 Digikey ............. ........ ... 121
1 Digitron . ......... ... ... . ... .. 120
5 Dokay ..................... 128.129
58 EKL........... ... ... ....... 99
59 Electronic Rainbow . ... ... ... ... .. 68
6 Electronic Specialists. .. ....... ... 134
81,82 Electronic Warehouse ..... . ... 42,112
— Enterprise Development ... ... . ... i
39 Etronix ........................ 115
40 Firestik I1.............. . ... .. 16
— Fluke Manufacturing .. .. ... .. Cover 4
- FordhamRadio ...................5
76 Formula ... ... ... ......... .. 131
33 Global Specialties .. .......... ... 103
86 Goldsmith Scientific ............. 134
— Grantham College of Engineering. . . 35
64 GTE . ... 46
75 Haltronix ...................... 138
15,3898 Heath .......... ... ... 13.23.81-82
100 Hewlett Packard ............... .. 89
49 HMR Sales 107 ................. 107
— ICS .. 89.96.111
28 Instrument Mart .............. ... 45
§1 Iwatsu.......................... 87
41 Jameco........ ... ... .. ... 132,133
30 JanCrystal . ............. ... ... 109
74 JDR . ... 136.137
Ry Jemsen.. ... ... ... .. ... . ... ..., 107
44 J. Walter Satellite Receiver . .. ... .. 107
83 KCS. ... 130
63 KLM. ... 67
45,78 Leader Instruments. . ........ ... . 41
46 Logical Solutions . .. ............. 106
- LitcoSystems . .................. 130
— McGraw Hill Co.. ... .. .. 47-49.90-93
93 MclntoshLabs. ............. .. .. 114
19 MCM ... 123
66 MFEI. ..o 113
9% Mouser ........................ 13
69 Multitech . ............ ... ... .. 43
— Newtone Electronics . ............. 28
95 Network Sales .................. 120
— NRI........................ 8-11.33
—_ NTS .. 36-39

Omnitron ....................... 02
14 Optoelectronics .. ............... 104
25 PacificOne..................... 106
53 Paia.............. ... 109

82281 2121

Philipps ECG.....................
Philips Tech Electronics . ...... ...
Phoenix Systems Inc. ...... .. .. .. 106
PocketTech ................... ..

Research Service Lab. ........ . .. 106
RF Electronics ... ...............

RSPHandy.................. ... 127
Satellite TV Week ................
Sintec .........................

Gernsback Publications, Inc.
200 Park Ave. South

New York, NY 10003

(212) 777-6400

Chairman of the Board: M. Harvey Gernsback

President: Larry Steckler

ADVERTISING SALES 212-777-6400

Larry Steckler
publisher
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advertising coordinator
Lisa Strassman
credit manager
Donna Goldstein
credit associate
Dianne Sciremammano
advertising associate
Naomi Matten
advertising assistant

Sales Offices

EAST/SOUTHEAST

Stanley Levitan
Radio-Electronics

200 Park Ave. South

New York, NY 10003
212-428-6037, 212-777-6400

MIDWEST/Texas/Arkansas/Okla.

Ralph Bergen
Radio-Electronics

540 Frontage Road—Suite 325
Northfield, IL 60093
312-446-1444

PACIFIC COAST/ Mountain States

Marvin Green
Radio-Electronics

15335 Morrison St.—Suite 227
Sherman Oaks, CA 91403
818-986-2001
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TELTONE'S TRK-957 KIT makes bread-
boarding a low-power, central office quality
DTMF detection system easy and inexpen-
sive. The included M-957 receiver decodes
12 or 16 digits and operates from 5 to 12V dc.
Its sensitivity, wide dynamic range, noise im-
munity, and low power consumption are ideal
for telephone switching, computer and re-
mote control applications. Only $24.75. To
order, call: TELTONE, 1-800-227-3800,
etx. 1130.
CIRCLE 73 ON FREE INFORMATION CARD

Bring in those hard to get channels with these
low priced amateur microwave T.V. recewvers.
HMR Mini—$64.95; HMR Daisy Dish—
$69.95; Spectra Dish—$89.95; MDS 52
ROD—$89.95. All systems complete and
fully guaranteed. Free Shipping. Cable con-
verters call or write for quantity pricing Add
$4.00 for COD orders. Call today. H.M.R.
Sales, 221 East Camelback, Suite 1,
Phoenix, Arizona 85012, Phone 602-993-
0398.
CIRCLE 49 ON FREE INFORMATION CARD

intelliBurner EPROM-EEPROM & MICRO-
CONTROLLER PROGRAMMER $299
Communicates through the serial port of any
personal computer. Use your PC's modem
software to read, verify, or program all popular
EPROMs, EEPROMSs and 87xx sefies micro
controllers. Custom software included for
IBM, CP/M or Radio Shack PCs. Other pro-
grammers trom $149. Bare PC boards with
software frcm $39. ROSS CUSTOM ELEC-
TRONICS, 1307 Darlene Way #A12, Boul-
der City, NV 89005. 702-293-7426.
CIRCLE 23 ON FREE INFORMATION CARD

ZENITH Z-TAC CABLE T.v. DESCRAMB-
LER. Brand new tag-along. Positive and
negative video $225.00 plus 5% shipping and
handling. Visa, MasterCard, C.0.D. accept-
ed. For Complete information and our Cata-
log send $5.00 to R&M DISTRIBUTORS,
P.0. Box 266-R15, Boston, Ma. 02190. (617)
871-5838.

CIRCLE 24 ON FREE INFORMATION CARD

SATELLITE TELEVISION RECEIVER
SEMIKIT with dual conversion downcon-
verter. Features infrared remote control tun-
ing. AFC. SAW filter, RF or video output,
stereo output, Pclorator controls, LED chan-
nel & tuning indicators. Install six factcry as-
sembled circuit boards to complete. Semikit
$400.00. 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.
CIRCLE 44 ON FREE INFORMATION CARD

FREE 1984 ELECTRONIC TOOL & IN-
STRUMENT CATALOG is packed with over
5,000 quality technical products for assem-
bling. testing and repairing electronic equip-
ment. All products fully illustrated with
photographs, detailed descriptions and pric-
ing to allow for easy ordering by phone or
mail. Most orders are shipped within 24
hours. 100% satisfaction guarantee. CON-
TACT EAST, 7 Cypress Drive, Burlington,
MA 01803. (617)272-5051.
CIRCLE 50 ON FREE INFORMATION CARD

FREE CATALOG OF HARD-TO-FIND
TOOLS is packed with more than 2000 quali-
ty items. Your single source for precision
tools used by electronic technicians, engine-
ers, instrument mechanics, schools, labora-
tories and government agencies. Also con-
tains Jensen's line of more than 40 tool kits.
Send for your-free copy today! JENSEN
TOOLS INC., 7815 46th St., Phoenix, AZ
85040. (602) 968-6231.

CIRCLE 37 ON FREE INFORMATION CARD

THE MOST EXCITING KIT YOU WILL EVER
BUILD The model WAT-50 miniatur FM trans-
mitter uses a 4-stage circuit NOT to be con-
fused 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 $29.85 tax inc:. FREE
SHIPPING. DECO INDUSTRIES, BOX 607,
BEDFORD HILLS, NY 10507.
CIRCLE 70 ON FREE INFORMATION CARD

DESOLDERING TOOL. Compact, easy to
use and clean. A Soldering iron with a builtin
vacuum pump operates with one hand, elim-
inating the need for two separate tools. 2-
WIRE DESOLDERING TOOL only $18.95. 3-
WIRE SOLCERING TOOL only $21.95. Re-
placement tips 1.2mm or 1.5mm at $1.50. To
order call 800-492-2373 or in Md 301-428-
0995. COMPUTER VENTURES, P.O. Box
271, Germantown, MD 20874.
CIRCLE 91 ON FREE INFORMATION CARD




containing 63% tin to 37% lead,
with a pure rosin-flux core. Others
recommend a solder with 2-3% sil-
ver added to reduce “silver migra-
tion” in components having fired-
on silver-platinum conductors
(like some small ceramic capaci-
tors, for example).

Silver migration during solder-
ing results in weak joints and poor
adhesion. The addition of silver to
the solder raises its cost a bit, and
also raises the melting tem-
perature. (No, silver solder isn’t

something new, it has been
around for some time now.)

As far as soldering irons are con-
cerned, there are many that are
compatible with high-tech solder-
ing, and are available in a variety of
styles and prices.

The power rating for the irons
should range from 10 to 50 watts.
Remember that as components
decreaseinsize, they also increase
in heat sensitivity. Therefore it is
recommended that you do not use
an over-rated iron. Note: Because

The
Professionals’
Choice

PTS

“PTS rebuilt modules
are better than brand

I use PTS modules and tuners because of their
automatic updates. Compared (o original
manufacturers’ new and rebuilt parts, PTS is
better. Quality and turnaround makes the
difference. PTS does a better job of rebuilding
cause that's all they do.

RADIO-ELECTRONICS

'y
o

Try PTS rebuilt modules and tuners for:
+ Fast 8 hour rebuilding service
- Full year limited warranty
+ One stop shopping for all makes
all models
+ Availability at over 1500 authorized

stocking distributors

-
S
(S

s

+ Quality rebuilts that
b meet or exceed orig
F gal manufacturers’
specs.

HE rm

For your free copy of tke PTS Price and Technical Information Guide w

PTS CORPORATION
P.O. Box 272
Bloomington, IN 47402
(812) 824-9331

HQW N
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of the electrostatic sensitivity of
chip components, isolated or
grounded-tip solderingirons
should be used. Needless to say,
surface-mounted parts will have to
be replaced by exact duplicates
because nothing else will *fit in
their places.

When it comes to desoldering,
any one of three desoldering
methods may be used; wicking,
heat plus a suction device, or a
desoldering iron (which are made
by several of the major manufac-
turers). Each one will give good re-
sults if properly used—so, it's just
a matter of personal preference. |
happen to like the desoldering
ron.

When desoldering always use
the smallest size iron you can; a
30-watt iron will do a good job on
the average small part. Just be sure
that the solder is completely
melted when either soldering or
desoldering. That is especially
necessary when replacing parts.
Make sure that the joint is bright
and shiny, not “frosty or fuzzy-
looking.” If you do see something
like that, you know that you have a
cold solder joint.

One of the longest jobs we had
turned out to be a bad solder joint
at the bottom of the base winding
of a driver transformer for a hori-
zontal output stage. (I did tell you
that it was an intermittent, didn’t
1?) As if that wasn’t enough, we
had three of the same model set
with the same problem! Fix one
and you've fixed all three.

I wrote to the service manager of
the firm that manufactured the set
about it and he wrote back saying:
“Yes, we’ve run into that problem,
butonly in about 20% of the sets!”
That one nearly went by me, until |
finally realized that 20% of the sets
meant one in every five sets had a
problem!

After that, when ever one of
those sets came in, we went right
to that joint and resoldered it. In
fact, we caught some that didn't
even have that problem, but defi-
nitely did have a bad solder joint.

Inany repair, it’s also a good idea
to clean the board after any re-
soldering. That gets off any re-
maining flux; that stuff is sticky
and can catch dust, which will al-
most certaintly result in trouble in
the future. R-E
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COMMODORE CASSETTE INTERFACE...

How 10 build a simple circuit That lers you use ANY small audio Tape
rRecorder with your Commodore compuTer.

\| WHY YOUR PRINTER
DOESN'T PRINT

' A
. } * GERNSBACK
PUBLICATION




------------------------------------------------1

Electronics Paperback Books
Quality Paperbacks at Affordable Prices

lr-*

30 SOLDERLESS
BREADBOARD PRO-
JECTS BOOK-1.
$5.75. Whenever poss

ble

HOW TO GET
YOUR ELECTRONIC
PROJECTS WORK-
ING. $5.00. Helps yo

MINI-MATRIX
BOARD PROJECTS
$500. A Ty L

$ that can a

1C Prajects
for Beginners

MODERN OP-AMP
PROJECTS. §5.00
Wide range of specia
1zed 0p-amp circuits in

Cluding C
pedance. ek

MULTI-CIRCULT
BOARD PRQJECTS.
$5.00. 21 tawrly simple

at ca
a single
leg-circuit b Al
are powered by & 9V
battery

IC PROJECTS
FOR BEGINNERS.
$5.00. Inexpensive Gig
usex

ART OF PRO-
GRAMMING THE 16K
2X81. $6.25. Topics

lude

ng. PEEK & POKE
rkin

THE 6809 COM-
PANION. $5.00. Wry
ten for the average
assembly language
ammer A discus
ot 6809 leatures &
for tr
e

PRACTICAL COM-
PUTER EX-
PERIMENTS. $4.50

o0
3 i© s
er
T nt:

ART OF PRO-
GRAMMING THE 1K
2ZXB1. $5.00. How

™ J

it

INTRODUCTION
TO BASIC PFO-
GRAMMING TECH-
NIQUES. 85.00. Basea
ON author's own exper:

1C

A MICROPROCES
SOR PRIMER $4.50.

Painiess apprcach (¢

exf

THE PRE-
COMPUTER BOOK
$5.00. Aimed at Ihe

absolute beginner with

no knowleage of com

puters. A non-lechnical

discussion that heips

you enter the computer

world painiesstly.

An Introduction
10 Virloa

BASIC & PASCAL.
$4.00. Takes BASIC &
Pascal ang develops
programs in both lan-
guages simuttaneously.

FIRST BOOK OF
TRANSISTOR EQUIV-
ALENTS. & SuB-
STITUTES. §2.75.

PRACTICAL COM-
PUTER EX-
PERIMENTS, $4.50.

The fre cvmputer
b

AN INTRODUC-
TION TO VIDEO.
$5.00. Perfect for the
person just about to
buy a VCR Discusses
pros & cons ol the var
ous lormats; video
discs, videolext. tape
copying ang more

ELECTRONICS
SIMPLIFIED CRYSTAL
SET CONSTRUCTION.
$4.50.

ELECTRONIC
HOUSEHOLD PRO-
JECTS. $4.50

|
-

POWER SUPPLY
PROJECTS. $4.50.
Contains designs and

aimost any power sup.
ply the experimenter 15
ukely to need

REMOTE CON-
TROL PROJECTS.
$5.00. Ragwo-control
nfra-red. wisible ight, &
ulirasonic systems are
all Inctuded. aiong wiih
methods of applying

ELECTRONIC
TEST EQUIPMENT
CONSTRUCTION.
$4.50. Construction de
tails of a wide range ot
test equipment the ex
penmenter can buld at

ELECTRONIC
PROJECTS USING
SOLAR CELLS. $5.00.
Simple orcudts that
have numerous ap
plications around the
home

ELECTRONIC TIM-
ER PROJECTS. $5.00
Timing circuits for
aimost any application
The expenmenter mighl
neea A most vaiuabie
reference.

COUNTER DRIVER
& NUMERICAL-
DISPLAY PROJECTS.
$4.50. Features ap
plications & projects
using vanous types of
numer.cai-display de-
vices

T

PRACTICAL ELEC-
TRONICS CALCULA.
TIONS AND FORMU-
LAE. $7.50. A ba
reference work that
brioges the gap be
w
tex
ana

INTERNATIONAL
DIODE EQUIVALENTS
GUIDE. $5.75. Helps

you find substl

INTERNATIONAL
TRANSISTOR EQUIV-
ALENTS GUIDE.
$7.50. Products of
100 ma
ufacturers are fisted &
cross-referenced with
possible repla nents.

nore 1

internatior
Tranuistor
Equevalent

HOW TO MAKE
WALKIE TALKIES.
$5.00. Descrtes equip

ent lor lowspower
hanaheld operaton
112 pages of must
reading for the ded
cated expenmenter

ELECTRONIC
CALCULATOR US-
ERS HANDBOOK.
$3.95. Presents form.

e data. methods ol

ors & m

LINEAR IC EQUIV- {
ALENTS AND PIN
CONNECTIONS. $8.25.

PRACTICAL ELEC-
TRONIC BUILDING
BLOCKS—Book 1.
$5.00. All siectronics
crrcutts consist ot sim.
ple burkiing blocks
When you know how I
make 1he blocks you
can easily create your
own projects

o
'
e

PRACTICAL ELEC-
TRONIC BUILDING
BLOCKS—Booh 2.
$5.00. Circuits that pr
cess signais Combines
with those in Book t

SPECIAL OFFER Book t & Book 2
PRACTICAL ELECTRONIC BUILDING BLOCKS.
$9.00. Shipping included. Save $1.75

RADIO CONTROL
FOR BEGINNERS.
$4.50.

ELECTRONIC
GAMES $4.50.

SINGLE IC PRO-
JECTS. §4.25

RADIO CIRCUITS
USING (C'S. $4.50.

ELECTRONIC
HOUSEHOLD PRO-
JECTS. $4.50.

ELECTRONIC
MUSIC PROJECTS.
$4.50.

POPULAR ELEC-
TRONIC PROJECTS.
S,

PROJECTS IN
OPTO-ELECTRONICS.
$5.00,

ANTENNA PRO-
JECTS. $5.00. Covers

(cal antenna ge

v
oop & fernte types thal
are easy & inexpensive

RADIO STATIONS
GUIDE. $4.75. Con

ta. P a
fion. frequency power

LONG DISTANCE
TV RECEPTION
(TVDX) FOR THE EN-
THUSIAST. $5.00.
Pra & au

ve 1niro
spec

CB PROJECTS.
$5.00. A numper of

usetul and interesting

9

a Speech
sterterence

thiter & more

CRYSTAL SET
CONSTRUCTION.
54.50. Packed tull of
Basy to duplicate de
s
recervers

AN INTRODUC-
TION TO RADIO DX-
ING. $5.00. Listen in
¥ ne o

away Tells how you
"

THE SIMPLE
ELECTRONIC CIR-
CUIT & COM-
PONENTS. $5.75. Al
the fungamental theory
needed to lead 10 a tull
understanaing of the
simple electronic oircunt
and its components

ALTERANATING
CURRENT THEORY.
$5.75. Alternating cur
rent theory without
which there can be no
comprenension of
speech, music. radio
or Telewision

MICROPRQCESS-
ING SYSTEM & CIR-
CUITS, $7.50. A truly
comprehensive gude
to all of the elements of
a microprocessing
system

SEMICONDUCTOR
TECHNOLOGY. $5.75.
Everything you always
needed to know about
s0hd-State devices in
one volume

COMMUNICATIONS.
$7.50. Covers most
modern communicalion
sysiems Line. micro-
wave, submarine. sat
elite. digital muitipiex.
radio & telegraphy.

FIRST BOOK OF
Hi-FI SPEAKER EN-
CLOSURES. $4.50.

SOLID STATE
NOVELTY CIRCUITS.
.50,

28 TESTED TRAN-
SISTOR PROJECTS.

Number of books ordered EI
Total Price of Books
Sales Tax (NY State Residents)

ELECTRONIC TECHNOLOGY TODAY INC.
P.O. Box 240, Massapequa Park, NY 11762

Shipping (75¢ 1st two books, 30¢ ea additional)
TOTAL ENCLOSED

$

Name
Address___

City._ _

_State__
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EDITORIAL

The future is here today!

This century has been a highly innovative one. If you stop to think that at the
beginning of the 20th Century, man was still bound to Earth and hadn't
learned to fly, that medical science was almost barbarc as compared to
today, and that electronics was but a fantastic-fiction dream, you pause and
wonder at our accomplishments.

If you look at our progress in this past 100 years and try to look ahead to
the next 100, it's sufficient to boggle the mind. The very computer on which
this editorial is now being written could not have exisied those scant few
years ago.

Let’s try a small exercise—an experiment, if you will We're going to
“brainstorm” or “blue-sky” the coming of the future.

Qur readers are, for the most part, intellicent, scientfic types. Let's
concentrate on the future of computer technology. Where will we be in
another century, as far as computers are concerned? What will computers
be doing, how will they be doing it, and what will we be doing with
them? And please, nothing off-the-wall.

Give us those things with sound, scientific basis, following normal
developmental processes. Send your ideas to ComputerDigest, 200 Park
Avenue South, New York, NY 10003. Got any artistic skills? Send along
sketches too.

This will make an interesting project for our readers; and, of course, when
ell the results are tabulated, we'll put an article together that should make
some fantastic reading. All entries will become the property of Gernsback
Publications, Inc., and no submissions can be returned

So put your thinking caps on, and get to work. We'll be anxious to see
what you come up with!

Byron G. Wels
Editor

ComFPuterDigest is published monthly as an insert in Radio-Electronics magazine by Gernsback Publications, Inc.,
200 Park Avenue South, New York, NY 10003. Second-Class Pos’age Paid at New York, N.Y. and additional mailing
offices. All rights reserved. Printed in U.S A.

A stamped self-addressed envelope must accompany all submitted manuscripts and/or artwork or photographs it
their return is desired should they be rejected. We disclaim any respansibility for the loss or damage of manuscripts
and/or artwork or photographs while in our possession or otherwise

4 ComputerDigest — OCTOBER 1984

CompPUTER
DIGEST

Hugo Gernsback (1884-1967)
founder

M. Harvey Gernsback, editor-in-
chief

Larry Steckler, CET, publisher

Art Kleiman, editorial director

Byron G. Wels, editor

Brian C. Fenton, technical editor

Carl Laron, associate editor

Robert A. Young, assistant editor

Ruby M. Yee, production manager

Robert A. W. Lowndes, production
associate

Dianne Osias, production
assistant

Karen Tucker, production assistant

Jacqueline Weaver, circulation
director

Arline R. Fishman,
advertising coordinator

Gernsback Publications, Inc.
200 Park Ave. South
New York, NY 10003
Chairman of the Board:

M. Harvey Gemsback
President: Larry Steckler

ADVERTISING SALES 212-777-6400
Larry Steckler
Publisher

EAST/SOUTHEAST
Stanley Levitan
Radio-Electronics
200 Park Ave. South
New York, NY 10003
N92-777-6400

MIDWEST/Texas/Arkansas/Okla.
Ralph Bergen

Radio-Electronics

540 Frontage Road-—Suite 325
Northfield, lllinois 60093
312-446-1444

PACIFIC COAST

Mountain States

Marvin Green
Radio-Electronics

15335 Moarrison St., Suite 297,
Sherman Oaks, CA 91403
818-986-2001



LETTERS

Wants portables

I'd like tO see an applications-
oriented article on portable
computers. I'm sure that a ot of
other readers would be just as
Interested.—Sam Bennett, Fresno,
CA

Sounds like a great idea Sam.
We'll get one of our experts busy
on that one right away!

No games?

How come you don't report on
new computer games the way
some computer magazines do?
Fred Morrison, Madison, Wi

Fred, take a look at our front
cover It says A New Kind of
Magazine For Electronics
Professionals.” We want all the
readers we can get, but no
magazine can be all things to all
people.

Settle an argument

A friend says that a good
computer “hacker” can break Into
almost any computer system
regardless of the security. | am
wondering If that statement I
really true? —Gene Lyons, Atlanta
GA

Gene, while nothing 1s ever
100%, the odds are égainst i,
despite what the movies show!
Cracking the most bésic system
would take more patence than
most people have, and a system
where codes are penodically
changed, would be all but
foolproof

More kudos!

I ' would like 10 see
ComputerDigest corunue 10
present CONCISE summaries O
current events in the computer
field, ard am relieved to have

discovered a computer magazine
whicn 1s not Just a sales pitch! —|
D. Broadhurst, Channel Islands

Thank you too, Mr. Broadhurst
More and more, our readers are
beginning to leam what we're a
about! Its very gratifying indeed

More hardware

I'm so tred of software-only
artic.es that | could write some
myse!f just from the ones | read
Yours 1s the last magazine that
contains useable information on
projects and hardware. And
prnting my comments 1S NOt
expected. —Irving E. Shivar, Jr,
Camden, SC

Surprise, Mr Shivar! Thanks for
uncerstanding (and appreciating,
whadt we re trying (o do. Keeping
wice variety of readers happy 1s
our 905 4DOP

a

COMPUTER PRODUCTS

For more details use the free
information card insige the back ccver

PORT EXPANDERS/SWITCHERS, Data
Director models Q23 Q24, Q25, Q13
Q14, and mode! Q75 are a series of
port traffic cops —port expanders
with A/B/C switch routing—that can
switch one port 1o any of three
devices, or one device to any of three
ports

CIRCLE 111 ON FREE INFORMATION CARD

Mode! Q23 model Q24, and mode
Q25 are In stand-alone cabinets, while
model Q13 model Q74 and mode
Q75 are designed to fit inside

Computer Accessories mode' P12
Power Director (line-conditioning
power-control accessory) cabinet
The three models in each series
meet specific connector needs for a
given port or system. For standard

RS-239 serial ports, Data Director offers

mode! D825 female (models Q13
Q23) or male (models Q14 Q24
connectors. For standard paralle
printer) ports, Data Director (models
Q15/Q95) offers 36-pin Centronics-
style connectors
Mode's Q23, Q924, and Q€5 are

priced at $199.00 each; modzls Q13
Q14, and Q15 are priced at $189.(
each —CA Computer Accessories,
7696 Formula Place, San Diego, CA
92121

POWER OUTLET EXPANDERFILTER
the Power Director model P29 mode
P2 and model P19 are designed
filter racio-frequency noise, spikes
glitches, and surges that imgeril sen-

CIRCLE 112 ON FREE INFORMATION CARD

sitive electronics equipment

These are desktop-design devices
and ndvidual and collective (master)
outlet control are part of the design
Eachk outlet 1s monitored with @ power
pilot light (amber for the individua
outlets, red for the master) a circuit
breaker adds overload protection
Whi.e the pilot lights are located on
the front pane!, the actual outiets are
out of sight on the back pane

The stand-alone mode! P22 (sized
to stack with such :tems as disk drves

1984 — ComputerDigest
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and modems) offers four outlets and 1s
available for $99 00. The monitor-base
mode! P2 (sized to fit under a CRT or
wvideo monitor) offers five outlets and
15 available for $129.00 The model P12
(sized to fit atop the IBM PC system
untt, for example) offers six outlets,
plus a cigital clock and stowaway
storage areas for diskettes, quick-refer-
ence cards, or small manuals, 1s priced
at $199 00 —Computer Accessories
Corporation, 7696 Formula Place, San
Diego, CA 92121

VIDEO TAPE/DISC CONTROLLER,
model VIPc, 1s a plug-in board that lets
an IBM PC (or similar computer) con-
trol industnal-type videotape

CIRCLE 113 ON FREE INFORMATION CARD

recorders with fame-accurate preci-
sion It can also control videodisc
players. The internal miCroprocessor,
and up to 32K cf RAM/ROM, translates
simple user cormands into complex
videotape-recorder and/or videodisc
player operatiors. The model VIPc's
motherboard plugs Into the computer
and may host ore or two “video
modules” to cortrol tape, disc, or one
of each.

The model VIPc with tape or disc
video module 1s priced at $1195 00;
with tape and dsc video modules, 1t
costs $1695.00.—BCD Associates,
Inc., 5809 S W. 5th Street, Oklahoma
City, OK 73198

UNINTERRUPTABLE POWER SUPPLY,
model 1350, provdes 10 minutes of
backup electric cower for computers
duning a power fallure. It weighs 32
pounds and fits in a compact, %
cubic-foot space

The model 735) provides 120 volts
at 350 volt-amps—sufficient power for
a computer, disk-drive, printer, and
monitor. The unit has a transfer time of
12 milliseconds, tvpical, and a single-
phase 60-Hz supply (=0.5%). It also
contains @ patented Clipper circuit to

Check

' -~

M Ideal for Experimental Page Scanner
N or Low Cost Copier
l %&5, o } Found 1n offices everywhere these unrls can transmit & receive '
T

.10 and from other S

mese FANTASTIC BUYS )

DEX 4100 FACSIMILE (FAX) MACHINES

n our over

50 000

Satisfied Customers

Over

| S ‘ phone ines Transmuits cocuments and photos Fea-
fures auto feed of onginals built-in roll teed. page

qﬁgw'
I / cutter for aytomatic sizing & photo mode 1or the

OPERATIONAL!  grey scale & haiftones
onlyll |
-

¥ PARALLEL, TTL INPUT 1/0 "SELECTRIC”

l TYPEWRITER/PRINTER These machines have built-in szgg
dnver and decoder circuitry and take TTL level 6-bi
character, plus a 4-bit function nput signals Easily driven by most any TESTED AND
micro Use as a typewriter (with add | “repeat circuitry) or as a KSR 10 OPERATIONAL!

' printer or both  Table Top™ style case

U SHUGART $A-400 “MINI-FLOPPY" DRIVES d oniyl! |
| Model SA-400. used. whole, untested, less power supply €= ;F;‘: s 00 '
& case. Data and schematics included Removed trom i) gg

' Equipment
UNUSED 1"
$S0D, DUAL MINIDISKETTE IlIlIVE only!]

l \ W/supply & 2 TEAC {(w SA-400 intertace) Mim- 8299““ l
Floppy Dnves in DEC case Made for Digital Equip- n
ment Corp Incl Pwr Supply, Case _

34gwl
Electric. tested and operational '
Pnces do not include packaging and shipping

Wnite or Call for Our Latest Flysr NOW!!! “Selecine” is » of 18M C:
WAREHOUSE 18 Granite St.. Haverhill. Mass 01830

Umpuler MAIL ORDERS: Box 204. Newton New Hampshire 03858

FOUUCLS & et * 617/372.8637 ,
—

-
Sorry No Collect Ca -
MasterCard & VISA Accepled =

G.E. “TERMINET 1200 FEATURING:

110. 300. & 1200 Baud (11 30 & 120 cps). fult KSR

& RS-232-C 1 0. compact table-top configuration upp

& lower case continuous band. made in USA by General

eripherals
nlimited
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provide on-line surge protection from
both normal and common-mode tran-
sients. RFl suppression 1s handled by
Sprague filters.

The model 7350 has a suggested
retail prnice of $750.00 and comes
complete with @ maintenance-free
battery—Dymarc Industries, 21 Gov-
ernor’s Ct., Baltimore, MD 21207

HIGH-DENSITY DISKETTE, model
2HD, features a new coating tech-
nology that allows the 5.25-inch
diskette to store up to 16 megabytes,
or 60% more than the conventional
5.25-inch 96 TPI floppy. The iImproved
storage value helps to close the 3ap
between the 5.25-inch ngid and the
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5 25-inch floppy: It 1s priced at $9.25
per disk —BASF Systems Corpora-
tion, Crosby Drive, Bedford, MA
01730.

AMBER MONITOR, mode! SA-7000,
has a 12-inch CRT and a non-glare, high
contrast faceplate. Among its features
are composite video-input signal, a
resolution of 900 dots center and 800
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dots corner. It also includes an RCA-
type input connector, and 2000
character display format (5 x 7 dots,
80 characters x 25 lines).

The amber monitor model SA-1000
is priced at $159.00.—Sakata USA
Corporation, 651 Bonnie Lane, Elk
Grove Village, IL 60007. 4Op




WHY YOUR PRINTER

DOESN'T PRINT...

It's standards that make parallel printers work. It's the lack of standards that gives us trouble.

HERB FRIEDMAN

mStandards are what keeps the world working. They
insure that an 8-32 screw from Quter Mongolia will fit
an 8-32 nut manufactured in Lower Sandusky, Ohio: that
your telephone will access any other telephone in
North America, possibly the world: that the portable
TV you purchased in New York—which was
manufactured in Osaka—will not blow up when you
plug it in to a power outlet in Yellowknife.
Unfortunately, manufacturers of many kinds of
consumer equipment are prone to utilizing only part of
a standard, prefering—for whatever the reason—to
make their own proprietary modifications to the
standard for what often appears to be be no rational
reason. In actual fact, many times an actual standard or
a de facto standard is modified to intentionally prevent
a device from being used with any other equipment
supposedly using the standard. Printers intended for
use with personal computers are an excellent example
of modified standards, which is often the reason you
can't get your old and faithful printer to work with the
new computer, or why your new computer won't work
with someone else’s printer. For example, we all know
the IBM graphics printer is an Epson. Right? Only
partially right. Use your old Epson and you'll print the
standard ASCIl characters, but not the IBM graphics.
And while we're talking about IBM, we all know the
Epson printer, or a Smith Corona L-1000 daisy wheel, or
any of a hundred printers have standard Centronics-
type connections. So does the IBM. So how come you
can't plug a Centronics type printer into an IBM-
compatible personal computer? Because while the
connections are standard, the connector isn't. IBM-
compatible computers employ a a DB-25 connector for
their parallel printer output, but the DB-25 is the
standard for R$-232/0, it in no shape, form or manner is
the equivalent of the truly standard Centronics-tyoe
Delta connector. To use a Centronics-type printer with
an IBM-compatible computer the user must purchase a
special, and somewnhat expensive, adapter cable
having a DB-25 on one end and a Centronics cornector

o1 the other end. But don't blame only IBM for not
using a standard. How about Diablo and Xerox (same
printer, different brand name)? Their daisy printers—
considered the very finest by most users—have what is
supposedly a standard RS-232 serial I/O. True enough,
its standard, only the conections aren't the ones used
by most of the computer manufacturers. Take your
printer home, plug it in, and it's an odds-on bet it
won't work properly, if at all.

Get it working.

The best way to start interfacing a printer is to just
get it working. If it can at least print the full ASCII
alphanumeric character szt and feed paper you're on
your way. We'll start with parallel printer connections
because they are the least troublesome. Parallel printer
connections are called Centronics-type because they
are the connections for tne earliest printers—
manufactured by Centronics—that were used with
personal computers. To :heir credit, the Centronics
connections were well thought out and have never
required upgrading or a retrofit. The only time they give
trouble is when a manufacturer goes out of their way to
muck things up, as did Apple with non-sequential
wiring of their parallel printer card; IBM and IBM-
compatible computers with their use of a DB-25
connector for the parallel output; and Radio Shack with
their card edge-connectors having non-sequential
numbering and a forced automatic line feed after
carriage retum. Fortunately, the Centronics interfacing
was so well thought out that most users can easily get
around any problems created by the computer
manufacturer. The Centronics printer connections are
shown in Table 1. While there are many individual
circuit connections because Centronics provided for
every possible kind of parallel handshaking and fault
indication, every connection isn't necessarily used by
every printer. For example, a printer that uses the BUSY
for handshaking (stopping and starting the computer’s
output) won't use the ACK, and vice versa.
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THE NEW HP 2225 INKJET PRINTER from Hewlett Packard is
fully portable, may be used with portable or desktop comput-
ers. operates below 50 dB.

But be careful! Sometimes you can make 3 faise
assumption and get yourself into really-big trouble. The
safest bet 1s that anything that can go wrong, will go
wrong.

Unfortunately, some manufacturers modify the wiring
of the signal parr returns—which are grounded—or put
+5 volts on one of the normally-unused pins. If in
doubt, the safest thing to do is wire only those
connections which are gbsolutely required for parallel
operation, the ones indicated with an asterisk (*), for
no manufacturer will meddle with them (so far); they
are safe to use because a computer or printer will
automatically reject therr use if not needed. The
connections marked with a8 “pound” (#) symbol are
normally unused and they are the ones manufacturers
often employ to provide external voltages for external
accessories—or they tie them together and connect
them to + 5 volts—which can prove a disaster. Do not
use these wires unless you are absolutely certain you
need them. Try running the printer without them. Be
especially careful of terminal #18, which is often, but
not always used to provide + 5 volts from the printer
or the computer for powering ancillary devices, such
as a serial-to-parallel converter. Some manufacturers
put the full rail voltage on the connection, others
provide the 5 vaits through a resistor. If in doubt, leave
this connection open because 5 volts on #18 I1s not
part of the standard wiring. Depending on the
equipment, the wrong hook-up can cause a lot of
damage. Same thing for terminals 33-36. They aren't
used for standard connections. Some manufacturers
use them for providing power to ancillary harcdware or
tie them to + 5 volts. If in doubt, leave the connections
open. Terminals 16 (GND) and 17 (CHASSIS) are
“ground.” Terminals 19 thru 30 are return lines for the
signal and handskaking circuits, “return” being a fancy
word for "common” or "ground” connection.

Depending on the particular printer and the
computer being used, your equipment might work if ali
termingls 19 thru 30 aren’t connected; then again, the
equipment might not work. Your eqguipment will always
work if the wires are individually brought through from
One connector to the other, but If you're making up a
multi-wire cable and are short on connecting wires,
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EPSON’'S RX-100 DO MATRIX PRINTER operates at a speed
of 100 characters per second on a 136-column carriage.

YOu can conrect terminals 19 thru 30 to terminal 16;
and if in doubt, also connect 17 to 16. Be extremely
careful of terminal 35; do not use it unless you know
what you're doing. While not used in the Centronics
standard, one very popular computer uses it for 3
redundant ground while an equally popular printer
uses it for + 5 volts.

In your anxiety to get things going, you tend to look
for shortcuts. This can result in dire consequences.
While it may seem expedient to take advantage of
“unused” terminals, they aren't always as avallable as
they might seem.

The potential for a catastrophic failure 1s cbvious, so
don't use terminals 33 through 36 unless you have
schematics for everything. Do not eliminate any
standard connections thinking they aren't needed.

Some connections accommodate several different
fault indicators which your computer might require for
operation. For example, while the BUSY signal normally
tells the computer the printer 1sn't ready for data
because it's printing, some printers use the BUSY to
also stop the computer when the ribbon runs out, the
cover is open, the power is off, the paper has run out,
etc. Other printers put the out of paper Indicator, cover
open, ribbon out, etc. on the FAULT line. The safest bet
is to always use all the standard connections. Normally,
Centronics-type connectors can be wired straight
across, that is, the wire connected to terminal #1 on
one side connects to terminal #1 on the opposite side.

To their credit, even when using different connectors
(ie., card edge-connectors) Radio Shack has always
arranged the circuits in the Centronics order so the
wiring is always correct when connectors are
squeezed on ribbon cable. Unfortunately, this isn't the
case with other computers. The IBM-compatibles use a
DB-25 for the parallel output, and the terminal numbers
simply don’t match. Also, you can mistake the IBM
parallel printer output for an RS-232 connection, and it
is possible to biow out something 1n the computer, so
be extremely caeful when making parallel printer
connections to a DB-25 connector. Also, a commonly
used computer {the Osborne 1) and at least one
printer buffer (tre Angel) don't have standard parallel
Centronics connectors, s again take extreme care if
you make up your own cables because the
connections aren't In the Centronics order.




TABLE1
Standard Centronics-Type configurations
for Srotch “Delta” 36-pin connectors.
KEY PIN FUNCTION
: 1 DATA STROBE
2 DATA 1
3 DATA 2
4 DATA 3
) DATA 4
6 DATA 5
7 DATA 6
8 DATA 7
9 DATA 8
10 ACK
1 BUSY
# 12 PAPER EMPTY (PE)
# 13 SELECT PRINTER
| ! 14 SIGNAL GROUND
o 15 NC
' * 16 GND
! 17 CHASSIS GND
| # 18 (CAUTION - +5VDC)
*! 19 PAIR GROUND
! 20 PAIR GROUND
| 21 PAIR GROUND
i 22 PAIR GROUND
[ = 23 PAIR GROUND
| “ 24 PAIR GROUND
[ ‘! 25 PAIR GROUND
! 26 PAIR GROUND
- 27 PAIR GROUND
| 28 PAIR GROUND
| ! 29 PAIR GROUND
! 30 GROUND (GND)
l # 31 INPUT PRIME
* 32 FAULT
[ # 33 NC
# 34 NC
' # 35 NC
| # 36 NC

There Is not necessarily any correlation between
printers as far as codes are concerned. Again, the lack
of actual standards 15 plainly evident. Ask any
manufacturer of printers about this, and you'll prcbably
be told that they do indeed cleave to rigorous
standards—their own! The confusion is borne out
when you get down to the hard wiring. To see
precisely what can happen, take a look at Table £.

The printer codes.

Regardless of whether the printer is senal or parallel
input and the actual order of the connections, thz most
frustrating difficulties you're likely to face when
installing your printer are the printer codes, for which
there is essentially no standard other than for the ASCII
characters. With virtually no exception, every modern
printer can do something more than just print the 96
ASCII characters. Depending on the particular model
and type of printer, it's possible to underline characters;
boldface through multi-striking and carnage shift; print
letters larger, smaller or in itallics (matrix printers); print
trade marks, smiling or happy faces; or foreign
characters or Greek or electrical symbols. You name it
and there’s a printer out there that can do 1it. Your only
problem 1s to tell the printer what you want to do, and
that's where printer codes come in. All printers uses

standard ASCII codes for the character set and control
codes. The ASCIl code is numbered from O through
147 in decimal, which corresponds to hex 0 through
hex 7F. (Printer codes can be either decimal or hex,
depend:ing on the particukar printer and/or
software . The codes from 0 to 31 are non-printing
Control Codes, meaning they can be used to “trigger”
specific computer or printer functions. Decimal code
3 (hex 20) is the space. The ASCII codes from 33
(hex?1) to 126 (hex 7E) produce the ASCH character
set: the alphanumerics which can be printed by a
grinter capable of pnnting the full 96 character set.

Code 127 (hex 7F) is the old teletype delete: The
moderr printer either doesn't respond to code 127 or
prnts a “block.” Normally, every printer responds to
ASCIHl codes 32 to 126. For example, if the computer
sends a 32 (hex 20) to the printer every printer made
will space. If the computer sends a 65 (hex 41) to the
grinter gvery English-language printer made for use
with personal computers will print the letter A. The first
problem with printer standards you're tikely to run
&ross are the ASCI' codes below 32. (See Table 2)
Some are truly standard, for example, 13 (hex OD) Is
aways used for CR (carriage return) while 10 (hex OA)
% always used for LF (ine feed), and 27 (hex 1B) 1s
always ESC (escape). And that's about where the
standards really end. For example, while an 8 (hex 08)
will cause most printers to backspace, your printer
might not recognize 8 as the backspace control code,
hence, any software you have that backspaces with an
ASCII 8 for strikeover or underline won't budge your
printer; it might require some other code, or use a
special code for underscoring. For example, send a 25
(hex 19) to a Smith-Corona TP-1 daisywheel printer and
every character will underline. Send a second 25 and
the urderline will stop. But if you have a Smith-Corona
TP-Q printer the second Hex 19 won't do a thing
because it requires a 31 (hex 1F) to stop the underiine.
Tricky? You bet! Unless your software can be modified,
or can send user-programmed control codes from
within the program, there’s NO way you're 3oing to get
the underline straightened out. And if you think Smith-
Corona underline 1s tricky, try the Epson with Graftrax.

Underscore on 1s ESC-1 (hex 1B 5F 31); underline off
is ESC-0 (hex 1B 5F 30). (Someone must have been
asleep at the design beard because one of the most
popular personal computers cannot output a control
code zero (0) from its word processor.)

Everyone for themselves.

from ASCII 198 and tigher it's every manufacturer for
themselves. For example, the famed budget-priced
Smith-Corona daisy printers do not respond to codes
above 127. On the other hand, the Radio Shack modei
DWP-210 daisy wheel printer has a few additional
characters accessed by printer codes higher than 127.

For example, a 169 (hex A9) will produce the single
character imprint TM (for Trade Mark), while a 171 will
procuce the circled-C () used to indicate copynght.
Simifarly, a 222 will praduce the ¢, which 1s not on the
standard ASCII keyboard (1t Is a typewriter character).

While daisy printers might respond to a few specific
printer codes atove 197, (t's the matrix-type printers
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ASCI CODE
0 NUI
1 SOt
2 ST
3 ET>
4 EO
5 EN
6 ACH
7 BE
8 BS
9 H1
10 LF
1" vT
12 FF
13 CR
14 SO
15 Sl
16 DLE
17 DC1
18 DC2
19 DC3
20 DC4
21 NAK
22 SYN
23 ETB
24 CAN
25 EM
26 SuB
27 ESC
28 FS
29 GS
30 RS
31 us

TABLE

PRINTER #1
NULL
SET LINE SPAC

DEFAULT LINE SPACING

NO RESPONSE
NO RESPONSE
NO RESPONSE
NO RESPONSE
SOUNDS BELL
NO RESPONSE
NO RESPONSE
LINE FEED
VERTICAL TAB
FORM FzZED

CARRIAGE RETURN
EXPANDED CHARACTERS

COMPRESSED
NO RESPONSE
ACCEPTDATA (
COMPRESSED

DESELECT (X-OFF)
EXPANDED OFF

NO RESPONSE
NO RESPONSE
NO RESPONSE

2

PRINTER #2

NO RESPONSE
ING NO RESPONSE
NO RESPONSE
NO RESPONSE
END OF TEXT
NO RESPONSE
AKNOWLEDGE
NO RESPONSE
BACKSPACE
TAB
LINE FEED
NO RESPONSE
FORM FEED
CARRIAGE RETURN
NO RESPONSE
NO RESPONSE
NO RESPONSE
X-ON) ACCEPT DATA (X-ON)
OFF TAB SET
DESELECT (X-OFF)
TAB CLEAR
NO RESPONSE
NO RESPONSE
NO RESPONSE

CHARACTERS

NORMAL CHARACTERS MARGIN RELEASE
NO RESPONSE UNDERSCORE ALL
NO RESPONSE NO RESPONSE
NO RESPONSE NO RESPONSE

NO RESPONSE
NO RESPONSE
NO RESPONSE
NO RESPONSE

LEFT MARGIN SET
NO RESPONSE
UNDERSCORE WORD
END UNDERSCORE

THE NEW FX-100 PRINTER FROM EPSON operates at 160

characters per second, catries a suggested retail price of

$895.00.

that really get mileage from 127 and higher—and they
cause the most standardization problems. For example,
connect your old religble printer to your new IBM-
compatible computer and program for a few of the
IBM graphic characters. Depending on the particular
model printer you might wind up with unusual graphic
symbols, or even italic characters, but you won't get

the graphic characters that match those in the

computer’s documentation. The reason, of course, 1S
because only codes 32 to 127 are standard. The Epson
printers scld under the IBM label have internal ROMS
with a completely different set of graphics than any
other mode! for the codes above 127. To obtan the
IBM graphics, whatever matrix printer you use must be
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THE RX-80 DOT MATRIX PRINTER FROM EPSON has tractor
and friction feed, prints 100 characters per second, offers two
full 96- character ASCII sets plus nine international sets in-
cluding 128 type styles.

specifically programmed from ASCII 128 up to produce
the IBM graphics. (That's why IBM can charge so much
for a printer you could otherwise purchase for several
hundred dollars less.) Similarly, if you try to use an
older Radio Shack printer with a new Radio Shack
computer something’s not going to work when your
software attempts to produce graphics, because the
late model computers are intended for printers with a
different "graphic set” than the earlier printers.

Essentially, if you're into using computer hardware
and software from several manufacturers you've got to
tnplecheck that the graphic ASCIl codes are all
compatible, else you will wind up with “garbage” or
just empty blank spaces on the paper. In Part 2 we'll
untangle the serial priners and the parallel-to-serial and
serial-to-parallel converters. MOP>




COMPUTERIZED

OP-AMP
CALCULATOR

Find all the circuit values for three important op-amp configurations

KIRK VISTAIN

in an instant with this spreadsheet template.

m\What electronics hobbyist wouldn't love to be able
to calculate all the resistor and capacitor values for a
differential op-amp circuit in less than a minute? Better
yet, imagine being able to do it for inverting, non-
inverting, and differential configurations simultaneously.
You can eliminate arithmetic errors, change designs in
mid-stream, or perform “what-if” analyses to your
heart’s content

Well, the op-amp “calculator” we'll describe in this
article helps you do it. It's an op-amp design temglate
written for use with the popular and powerful
Supercalc, an electroniC spreadsheet from Sorcim
Corporation. It was developed on a Xerox 820, with an
80 column display, operating under CPM, but 1t should
work on any computer running Supercalc. Note that
you'll need to use horizontal scrolling on a 40-column
display.

To use the tempilate, simply load in an installed
Supercalc program, then load the template, which
we've named OPAMPC. Figure 1 shows the screen after
loading. At the upper left 1s the user choice seleciion.
The number (no alphabetical prefixes or suffixes,
please) of the desired op-amp 15 typed In, and the
gain-bandwidth product (GBP) is automatically
returned to the night. (That selection i1s customized by
the user)

Next, the desired input resistance (inpuT R), VOItage
gain (a,), low-frequency cutoff (tow r ), and high-
frequency cutoff (HiGH £, ) are entered. The rest of the
operation IS automatic

Resistor and capacitor values are simultaneously
calculated for three basic configurations, and
automatically rounded to the nearest EIA standard
values. Circuit parameters are then recalculated using
those values, and displayed in the ACTuAL COlumn
Percent deviation from desired performance 15 returned
in the next column to the right. In most cases, those
errors are kept to less than 10%.

¥hy use Supercalc? There are @ number of reasons
First, Supercalc 1s a versatile piece of software that can
be adapted to many different purposes. For that
reason, It 1s among :he first programs a new computer
owner ouys. Secondly, because of its g
anthmetic commands, much of a programmer’s work 1S
already done, so designing and entering a template 1
quicker than writing a pragram in say, Pascal or BASIC
We could have used Visicalc, another electronic
spreadsheet, but doing so would have forced us to
sacrifice the automatic rounding-to-EIA-standards that
makes OPAMPC so convenient No doubt, st
enterprising programmers will come up with ways to
adapt this template to their particular spreadsheet
program

Three types of error messages are Included,
summarized at the upper right of the worksheet. Each
amplifier configuration 1s represented separately, listed
under inpex. If the actual or desired Gain-Bandwidth
Product (GBP) 15 greater than the rated GBP of the
selected op-amp, a 1 agpears. If not, 0 is returned. A
similar function 15 provided to test whether R2

FIG. 1—VIDEO DISPLAY (80 column) as it looks during a
sample differential amp calculation using OPAMPC.
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(negative feedback resistor) is less than 1 megohm, a
necessity for proper DC stability in common bipolar
op-amps. If you're using BIFET's, you can change the
flag point to account for their lower current
requirements. Refer to the device manufacturers data
An R2 error will also occur if calculations result in a
value out of the lookup table’s range. That will be
corroborated in the individual amplifier sections.

Structure of OPAMPC

OPAMPC is functionally divided into three sections.
In user cHoices, device number and desired circuit
parameters are entered. GBP and R2 error flags are
included, along with an index of the calculation
section.

The calcuiaTioN area of the spreadsheet contains the
formulas necessary to determine component values
from the user’s choices. Inverting, non-inverting, and
differential configurations are treated separately.
Spacing between the subsections aids readability and
qQuick access when using the window mode.

The Lookup 1a8LES are the key to the rounding
function. That section is automatically searched by the
CALCULATION area to find the standard resistor or
capacitor value closest to the calculated one. Don't be
intimidated by its 151-line length! It's quickly built, using
Supercalc’s automatic functions.

Theory of operation

Figure 2 shows three common amplifier designs, and
the formulas used to determine component values. The
OPAMPC template is based on an AC model, and was
specifically written for audio applications. Power
supply connections are not shown, nor are
compensation or offset circuits. Many devices use
internal compensation, and offset is usually not a big
problem. If in doubt, consult one of the many op-amp
design books available.

Most of the formulas shown in Fig. 2 were simply
converted into Supercalc format and entered onto the
worksheet {more on that later).

inverting amp

OPAMPC ignores the negative component of the
inverter’s output, a common convention. Remember,
though, that the output signal will actually be 180° out
of phase with the input.

The 1E6 factor in the calculation for C1 produces an
answer in microfarads, instead of farads. That applies to
the other configurations as well. 1E6 is Supercalc
shorthand for 1 x109. Using the optional resistor R3 will
minimize input offset, although, commonly, the non-
inverting input is simply tied to ground.

Non-inverting amp

In the non-inverting amp, for minimum offset,
R3=R1|IR2 (the symbol || means “in paraliel with”). The
value of R3 is equal to the input resistance, so whatever
value you select in the user section appears opposite
R3. We know that the gain of a non-inverting op-amp is
1+ (R2/R1), but how do we use that formula without
selecting a fixed value for R2 and R1? Remember that
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whatever combination of resistors we pick must have a
parallel value equal to R3.

The trick is trying to get R1 and R2 solved for two
different equations simultaneously in a way Supercalc
could handle. After trying many of the normal methods
for that, unsuccessfully, we hit upon the idea of simply
defining R1 +R2 =1 megohm. That automatically kept
the feedback resistor below our design limit of 1
megohm, eliminating an annoying and clumsy term in
the calculations to boot.

You may have noticed that an undefined condition
will exist if the user selects a gain less than or equal to
1, because (A, —1) will then equal 0, by which you
can't divide, or a negative number, whose square root
is not a real number.

The low-frequency rolloff points of the inverting and
non-inverting inputs respectively are — fcand +f.. The
value of +f. is userselected and equal to Low f.. The
value of —fc is arbitrarily set for five times + £ in order to
minimize low-frequency noise gain.

Differential amp

The calculations for the differential configuration are
virtually identical to those for the inverting mode, except
that they apply to both inputs. Best CMRR (Common Mode
Rejection Ratio) requires + f- = — f., where + f. is the
cutoff frequency of the non-inverting input, and — fe is the
cutoff frequency of the inverting input. For simplicity, we
let R1=R3 and R2 = R4. That results in differing input
resistances for the inverting and non-inverting inputs.

User-selected input r becomes the resistance of the
inverting input, with the non-inverting input R being
calculated and returned opposite r,, + . It will always be
higher than the user-selected figure, but that is not
generally a problem in signal circuits. The differential input
resistance, Ry, appears in cell F42, and is the sum of
Rn+ and Ry —.

Lookup table

Seldom do calculations yield precise, convenient,
standard values for resistors and capacitors. If we intend
to translate our design to the real world, however, that is
necessary.

Consequently, OPAMPC contains lookup tables, which
effectively round calculated values to EIA standards. We
use Supercaic’s built-in Lookur function and some long
lists to do this.

Building the worksheet

To ease entry, we've divided OPAMPC into two files,
called OPCALC.CAL, which contains ampilifier formulas and
the user choice section, and LOOKVAL CAL, the resistor,
capacitor, and op-amp lookup tables. Once we've built
and saved those two files, we'll combine them into a
single template called OPAMPC.CAL. (.CAL signifies a file
of Supercalc type. The file type is understood and need
not be stated when working within the Supercalc
program.)

Good practice calls for frequent saves and backing up
all files on a separate disk.

To build the lockup tables, first enter the headings as
shown in Fig. 3. The column widths were selected only so
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R1+RIR=RY 5 N < oVour
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c
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C21/(2-PI-(R3+RA)Fe)

FIG. 2—THREE OP-AMP CONFIGURATIONS. An inverting
amp is shown in a, a non-invertingampin b,and a differential
ampinc.

the headings would fit. Once the tables are integrated on
the OPAMPC worksheet, column width will be irrelevant.

Next, starting at ceil D3, enter the following series of
numbers in column D:

1E-5 Q2E-5 47E-5
111-5 Q7E-5 56E-5
15E-5 33E-5 6.8E—5
18E-5 39E-5 82E-5

Puta 0 in C2 and D2 and enter the formula D3 + C*.9 incell
C3. Replicate it in the range C4:C100. Now, enter the formula
D3+ C*10atcell D15 and replicate it from D16:0100. Enter 0’
at the bottom of the capacitor list in cells C101 and D101

The resistor table is built similarly. Zeros go into cells FQ
and G2. The following list is entered into column G, starting
at G3:

1 18 33 56
11 9 36 6.2
L9 292 39 6.8
13 24 43 7.5
15 27 47 8.2
16 3 51 91

The formula G3 + C* 95 goes into cell F3 and is replicaied
from F4 to F150. Similarly, cell G27 gets G3 + C*10, which Is
replicated in the range G25:G150. Zeros are then entered at
F151 and G151

The op-amp list should be customized for whatever de-
vices you favor We've shown a few popular ones as an
example in Fig. 3. The list can be as short or [ong as you want,
but remember to put a 0 at the beginning and end to avoid
ERROR OF N/A mMessages. You will also need to modify the
expression in ES to match the list's range

You'll notice the resistor list is longer than that used for
capacitors. For accuracy’s sake, the complete USA Standard
C83.2 (formerly EIA GEN 102), Series 10, sequence is used for
resistors. That way, no matter what the result of a calculation
(assuming it is not out of range) a standard value within + 5%
of it can be found. We selected Series 20 values ( +10%) for
the capacitor list, because “in-between” capacitors are
scarce.

WiDTH: 12 8 8 12 4 14
A B c D F G
i: OF AMF LIST MAX GRF CAFAC]TOR LOOKUF RESISTOR LDOFUP
2 a a2 “ [ (2]
3 324 .2FS D3-.9 5 aF G3-.9% i
4 743 L 2ES Dae,9 JE-% mF  G4.,95 1.1
1458 .SEs DSe. 9 . SE-S mF  G5e.95 1.2
1458 SES Dhe ., 9 .BE-5 mF  G&*. S 1.3
e D7+.9 RoESS) mF  G7e.95 1.5
D8e .9 PR ESS) mF  GAe. 1.6
9! R and C values DYe.9 1.3E-5 mF  G%e.9% 0o (=)
18! are USA Standard Di1de. 9 . 9€-5 mF Glés. 95 .
11: €a3. 2. D11-.9 4.7E-5 oF BG11+.95 2.2
132 D12«.9 5.4E-5 mF  G12%.95 2.4
13! Res. use serjes 18 Di3e.9 5.B8E-S mF  BG13e..°9% 2.7
13 LCaps. use series 26 B14..9 3.26-% mF 514..95% 3
18 01%..9 D3-1a mF  G1Se.9% 3.3
18} C146-.9 Dae1 mF  Gl4e.9% 3.4
17! G17+.9 D25eid mF  Gi7e.95 3.8
18 01B8e.9 Déeld mF  G18e.95 4.3
19: Di19e«.9 D7s10 mF  G19+.95 4.7
8 D2ve.9 DB-1 oF  G2Ae..9% 5.1
21 D21+.9 D91 mF  G21+.9% 5.6
el p22-.9 Dlaety mF  GI2-.9%5 5.2
3 N2Ne.9 Dlletd nF G23e.95 6.8
23 D24e. 9 D12e10 mF  G24..9% 7.5
a5 D2%5e.9 Di3e19 mF G2, 95 8.2
26 D2&s.9 Di14ae18 mF  G24%.95 9.1
27 Di7+.9 Di1Se1d mF  G27e.95 G310
...To row 141 --.1o row 1351.

FIG. 3—LOOKUP TABLE HEADINGS and general layout, in
formula display. The column widths shown were selected
only so the column headings would fit. Once the tables are
integrated with the OPAMPC worksheet, column width will be
irrelevant.

After we've built the lookup table on the worksheet, we'll
save it on disk as LOOKUPCAL Making another backup copy
is an excellent idea. The tired hand or mind, not to mention a
faltering powerline, could trash a screen or disk, obliterating
many hours of work. If you don’t have a backup copy of afile
onanother disk, you don't have the file.

In order to reduce calculation time when using the work-
sheet, it is advisable to use only the lookup-table vaiues, not
the formulas. Otherwise, every time we hit <!>, the “force
calculation” command, the lookup table will recalculate,
greatly reducing the speed of the worksheet. So, do another
save of the lookup table, but this time with values only Name
the file LOOKVAL.CAL.

1
! QPANFC
= cmmss m= zzzrccm-m=z=3
3 USER CHOICES
8- =
3 DEVICE: RATED GEP: TeS -ERROR FLAGS
6 INFUT R: IHDE X GEP RZ
7. BAIN (Av): AI2, Invert @ @ 1 = TOO HIGH
-] LW Fe: AZ4. Non @ @A » = 0
@ HIGH Fc: AZ6. Di¢¢ a @
14
1 @ Indicates Selected Kk or C Out of Range
12 INVERT MODE
13 STANDARD actualL %ERROR
13 R BAIN:
15 RC Ow Fe:
18 1 m GBP
17 R2
18
19
{d
21
el
24INDN- INVERT MODE
25! ACTuAL %ERROR
o8 Fe GAlIN:
27 + Fc LOW Fc:
28! R1 GBP
29 R2
b R3
318 [ mF
32 c2 mF
30— s,
34
“6:DIFFERENT IAL AMF MODE
37t ACTUAL 4ERROR
38 K1 GAIN:
39 R LOW Fc:
ag: R GEFP:
an: R4 Rin +:
az: c1 nF RAié¢
a3: c2 F
ai: ——- —

FIG. 4—OPCALC.CAL HEADINGS. The headings should be
typed in exactly as shown here.
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Op-amp calculation area

Now we'll build a worksheet called OPCALC.CAL. It will
contain all the ampilifier calculations and error messages. Set
the worksheet for manual calculation before starting.

Refer to Fig. 4 and format the columns to these widths:

Column A: 12 Column E: 8
Column B: 0 Column F: 6
Column C: 8 Column G: 5
Column D: 12 Column H: 8

Type in the headings exactly as they appear in Fig. 4, using
Supercalc’s text formatting options as needed.

You'll notice that column B.has a width of 0. That effec-
tively hides the unrounded results of the amplifier calcula-
tions, so as to avoid confusion. You can still enter formulas,
which will then show up on the status line. If ever the need
should arise, Column B can be expanded to the standard 9
characters to show the precise results.

After checking your work for accuracy, refer to Fig. 5 for the

tERkgE
FX-LI T
FI-Chchom

e IeF lehTkedR
+ (2 1he JoRLe Badeld] o0k | D00l

FIG. 5—OPAMPC FORMULAS. Columns have been expanded
and formula display has been selected in this example. Dur-
ing normal use, the worksheet is formatted as in Fig. 1.

formulas. You'll note the columns are expanded beyord
their normal width for clarity. You don't have to do that on
your worksheet, since any formula entered in a cell will show
up in the status line, regardless of column width.

Use the replicate function to simplify entering the lookuo
statements in column C. Be sure to select the ask for adjust
option to prevent repucate from changing the address of the
lookup table. Notice that capacitor and resistor lookup ta-
bles have different addresses. When done, save the com-
pleted worksheet as OPCALC.CAL.

The union

To complete the OPAMPC template, start with a blank
worksheet and load OPCALC.CAL (All) onto the screen. Ig-
nore any error indications. Move the cursor to A48 and load
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LOOKVAL.CAL. You shouid ask for options and answer P (for
part) when queried by Supercalc. Then load range A1.G151
into A48.

Protecting the template

To prevent inadvertent erasure of the contents of a cell,
which might result in erroneous calculations, it is important
to use Supercalc’s rroTecT command. Once the entire work-
sheet is protected, the user choices section, cells C5:C9 are
UNPROTECTED O allow entry at those points only. The OPAMPC
template is now complete. Save to disk as OPAMPC CAL.

Display formatting

Unless instructed otherwise, Supercalc will present the
results of any calculations in the “general” format. It will
display them as ordinary real numbers if the column is wide
enough. Otherwise, it will use exponential notation. We have
found that intelligibility is improved if the resistors and ca-
pacitors are expressed exponentially. The same is true of the
GBP

Integer notation is preferred for the device number, gain,
low f, and error flags. Percent of error (%error) requires the
<$> (two-point decimal or “dollar sign”) format.

Using op-ampc

Invoke the GLosaL command to set the worksheet for
manual calculation by columns. Position row 2 at the top of
the screen. Next, use winoow to put a horizontal split at row
12. Make sure that both sections scroll independently. Later,
when you become more familiar with OPAMPC, you can
eliminate clutter on the screen by using the cLosaL command
to suppress the border.

Let’s say we wish to design a differential amplifier, using a
1458 IC. Place the cursor into the upper left cell of the bottom
window. Looking at the index in the upper window, you can
see that the differential configuration starts at cell A36. Use
<=>tojump there, then put the cursor back into the upper
window and start entering your performance choices in
column C. Remember to use only the device number in cell
(5. No alphabetical suffixes or prefixes are allowed.

To calculate, invoke the <!> command twice. A quick
glance to the right will tell you if any errors have occurred.
The error flags section gives information even on configura-
tions not currently displayed. Column C, in the lower win-
dow, displays rounded values. To the right, in column F
actual performance, recalculated using the rounded values,
is shown. The percentage of deviation from the entries in the
user choice section appears in column H.

Input resistance for all except the non-inverting ( + ) input
of the differential amp will be within 5% of that selected.
The high frequency cutoff selection is included only to
calculate required GBP, so no error checking is done for it.

OPAMPC is a valuable tool for the electronics hobbyist. It
allows a designer to quickly calculate the three most com-
mon op-amp configurations at once. Its speed makes rapid
design changes and “what if” analyses routine. Of course, it
can't eliminate the “fine-tuning” necessary to produce the
optimum design, but it does get you well into the ball-park.

If you have any questions about this template, feel free to
contact the author on CompuServe. Address your message
to Kirk Vistain, user number 72356,1355. OPAMPC is easy to
enter and easy to use. Have fun with it <P

-



COMMODORE CASSETTE
INTERFACE

Use an ordinary audio cassette recorder with your Commodore 64 or VIC-20!

WALTER G. PIOTROWSKI

m\When | saw the advertisement, | couldn’t believe it: a
computer with a real keyboard for only $84.97. Even if
the VIC-20 was not much of 8 computer, it had to be
worth at least that much, so | bought one.

One afternoon, my son went to work on the
computer and, by bedtime, had written a long
program. Unfortunately, he wasn't aware at the time that
we had no mass-storage device on which to save the
program. The next day, we went back to the store
where we bought the computer and learned that the
least-expensive mass storage device for the VIC was a
cassette recorder that was priced almost as high as the
computer itself. We already had two cassette recorders
that were gathering dust, so | hoped that there was
some way we could use one of them instead of the
relatively expensive Datasette.

The VIC cassette port

The VIC-205 cassette port is a card-edge connector
on the machine’s rear. The signals available on the card-
edge fingers are shown in fig. 1. The CASSETTE WRITE

1 GROUND
2+5VOLTS

3 CASSETTE MOTOR
4 CASSETTE READ
5 CASSETTE WRITE
6 CASSETTE SWITCH

TMOO®X>

FIG.1—CASSETTE PORT SIGNALS. Note that the casseTTE
Z;vncn output is called casseTTe sense on the Commodore

FIG.2—CASSETTE-WRITE OUTPUT WAVEFORM is part of the
sync data that preceeds the actual data. When data is being
transferred, the duty cycle of the waveform is varied.

output (E-5), and the casseTTe ReAD input (D-4), are
both logic-level signals. A look at the VIC's schematic
showed that both signals go to 6522 PIA's (Peripheral
Interface Adapters). | ccnnected my scope to the
CASSETTE WRITE Output, typed SAVE, and found a five-
volt, audio-rate squarewave. Unfortunately, that
squarewave can't oe recorded directly on audio tape.
There are two reasons for that: First, the signal level
must be reduced—trying to input this signal directly
into the recorder’s microphone jack overloads the
record amplifier. The second problem is because the
waverorm is a squarewave. When you try to record a
squarewave, the recording process attenuates the high-
frequency components The result is that you don't get
a squarewave back when you play the tape. Figure 2
shows the squarewave output of the cassette port.
Figure 3 shows the reccrded signal—which has little
resemblence to the squarewave

Because the computer expects to see a 5-volt
squarewave when it reads the tape, it will not be able
to read the tape recorded on a standard cassette

PARTS LIST

Resistors

R1—10K, Y-watt trimmer potentiometer
R2—10K, Ya-watt, 10%

Semiconductors

IC1—74LS14 hex Schmitt trigger
Miscellaneous

Project Box (Radio Shack 270-220); 6/12 Card-
Edge Connector (.156-inch centers); 14-pin IC
socket; SPST toggle switch; 2 miniature phone
plugs, Coaxial DC power plug (5.0mm O.D.,

21mm . D.), etc.

FIG.3—SQUAREWAVE AFTER RECORDING and being played
baci on a cassette reccrder.
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:’IGA—SCHEMATIC DIAGRAM of Commodore cassette inter-
ace.

recorder—unless you find a way to turn the recorder
output back into a squarewave before the computer
sees it.

Before we discuss how to get the squarewave back,
let's take a look at the other cassette-port signals, the
CASSETTE MOTOR OUtput and the casSETTE switcH (or
CASSETTE SENSE) input.

Commodore’s Datasette recorder doesn’t have a
power cord. As you might guess, it receives its
operating voltage from the computer—specificcally
from the casSETTE MOTOR Output on card-edge pin C-3.
That output is driven by a a 2SD880 power transistor.
The output voltage is 6.4 volts.

My cassette recorders, which are fairly old, have 7.5-
volt input jacks, alongside the mike and headphone
jacks. The recorders run perfectly on this 6.4 volt
output. Most newer recorders operate on 6 volts, so
you should be able to use any of them with the VIC.

The cassette switch input has to be pulled to ground
before the VIC will turn on the cassette motor voltage.
If it isn’t grounded when you type a command (SAVE,
LOAD or VERIFY), you will get a message on the screen
that tells you to push a button on the recorder.
Apparantly, the Datasette grounds the CASSETTE SWITCH
line whenever one of its buttons is depressec (The
software checks to see that a button has been pressed
before trying to move the tape.)

How the adapter works.

The schematic of the circuit that allows you to use an
ordinary tape recorder with your Commodore
computer is shown in Figure 4. The playback line
contains two Schmitt trigger inverters. The first
conditions the tape’s output signal back into a
squarewave. Since it also inverts the signal, we need
the second inverter to fix the signal’s polarity.

The switch in the CAsSSETTE swiTcH line is not essential;
things will work right if the cassette switch is always
grounded. The switch does, however, provide some
extra flexibility in using the recorder.

Any construction method can be used. The only
caution is that when you connect the wires to the coax
power connector, don't forget that the center is
ground!
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FIG.5—THE INTERFACE mounts nicely on half a standard
dual-IC board and fits inside the smallest Radio Shack project
case.

You'll find that without even trying very hard, you'll
be able to fit everything into into the smallest Raciio
Shack project case. The prototype’s construction is
shown in Fig. 5.

Checkout and use

Setting up the adapter couldn't be easier. Simply set
potentiometer R1 so that the output (when you're
SAVE-ing a program) is about 0.1 volt peak-to-peak or
less. (If you dor't have an oscilloscope you can
measure for about 50 millivolts with a DC voltmeter)
The exact voltage isn't critical, since most tape recorder
inputs have automatic record-level circuits. You might
have to experiment a bit with the volume and tone
controls on playback. With my recorder, | get the best
results with the volume control at about 7 full and the
tone control at maximum treble. Start with those

FIG.6—HOOKED UP AND READY TO GO, the interface needs
only to be checked out and then never needs to be touched
again.

settings and play back a tape that you have recorded.
The volume control setting is the most important, and
setting it too high is better than too low. Once it is
correctly set, you should not have to adjust it again.
Figure 6 shows the completed unit hooked up and
ready to go.

You should find that the interface works correctly
with pre-recorded tapes as weli as those you SAVE

yourself. P



SERVICE
QUESTIONS

COLOR CONVERGENCE

I can’t get a Sony KV9000 to con-
verge no matter what I do. I've
checked everything and it looks OK.
Any help that you can give me will be
greatly appreciated.—B.P.,, Bronx,
NY

I wonder if you checked the po-
tential difference between the in-
ner and outer conductors of the
(two-conductor) anode lead; one
carries the high voltage and the
other carries several hundred volts
less (adjustable with the horizon-
tal-static control). Make sure that
the anode is correctly seated and
that the voltage difference exists.

SHORTED FILTER CAPACITORS

1 have a GE KE-1I chassis that keeps
destroying the power-supply filters.
When | first got the set, I found C1
and C2 had been replaced. |
changed them both a second time,
and one week later I found one sec-
tion of C2 shorted again. What's hap-
pening?—A.S., Bedford, OH

The answer | have is so simplistic
that | almost hesitate to give it, yet
it's the only one that makes sense.
Are you observing voltage ratings?
Some filter sections are rated at
450 volts and others 350 volts. If the
previous service technician
crossed them, and you are du-
plicating his errors, the same
breakdowns will keep occurring.
Check the actual wiring against
the diagram.

BLOWN HORIZONTAL OUTPUT
TRANSISTORS

1 have a GE19YA chassis that keeps
blowing horizontal output-tran-
sistors every few days. | feel like
hanging it up and going back to
painting barns.—F.S., Newton, IL

Sometimes it looks like a pretty
good idea, doesn’t it? Painting
barns, that is. Until then, try re-
placing C702, which is connected
across the transistor. It is recom-
mended that whenever the tran-
sistor is found shorted, the
capacitor should be changed too.
It’s a critical component, so get a
GE original if you can.

RETRACE LINES

1 have two RCA CTC97 chassis in
the shop, both with retrace lines in
the picture. Parts substitution
doesn’t seem to help. Any ideas?—
G.S. Waco, TX

Try checking R3116. It's the 220-
kilohm resistor connected across
the low-impedance circuitry, so
you will have to lift it before it can
be measured. You may find it
open. Also check R3043, C2119,
Q3019, and Q3020.

DISAPPEARING SOUND

I have a Zenith 19EC45 chassis in
which the sound comes on for a few
seconds, and then the circuit break-
er trips. Please help.—t.]., Alvada,
co

You probably have ashortin the
horizontal output-circuit. Start by
checking the transistor with an
ohmmeter. If it's OK, lift the input
lead to the high-voltage tripler. If
the breaker holds, replace the tri-
pler. Another common break-
down in that set is the feed-thru
capacitor, marked C232 on the
schematic. That is a post-type
component mounted through the
chassis pan, and it arcs internally.
You can bypass it by using a 100-
picofarad, 1000-volt capacitor in its
place.

BAD HORIZONTAL AND
VERTICAL HOLD

I’'m calling for help once more. |
have a Zenith 20YC48 chassis that’s
giving me poor horizontal and ver-
tical hold. I've checked everything
and have gotton nowhere. Can you
help?— L.P,, Potomac, MD

I've seen the vertical integrator
(A1) give a lot of trouble in that
chassis. Check it by clipping it out
and temporarily using a 100,000-
ohm resistor in its place. I've seen
the dual-diode (X8) and the 68,000-
ohm resistor connected to pin 5 of
the 6U10 cause horizontal-hold
problems. If you’re having trouble
with both vertical and horizontal
lock-in, you must re-examine all
components in the sync section.
Don’t overlook X4, the sound and
sync detector.

NEED INFORMATION

I have been trying in my area li-
braries and book stores to locate

' 4
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BeanFCC
LICENSED

ELECTRONIC TECHNICIAN!

Earn up to
$600 a week
and more!

Learn at home in spare time.
No previous experience needed.

No costly School. No commuting to class. The Original
Home-Study course that prepares you for the FCC
Radiotelephone license exam in your spare time! An
FCC Government license 1s your “ticket™ to thousands
of exciting jobs in Communications. Radio & TV
Mobile two-way. Microwave. Computers. Radar, Acro-
space and more. You don't need a college degree 10
qualify. but you do need an FCC License. No need to
quit your job or go to school! You learn how to pass
the FCC License exam at home at your own pace with
this easy-to-undersiand. proven course. It's easy. fast
and low cost! GUARANTEED PASS  You get your
FCC License or money refunded. Write for free details
Soon you could be on your way to being one of the
highest workers in the clectronics field. Send for FREE
facts now. MAIL COUPON TODAY!

r
1 COMmMaAnD PRODUCTIONS

1 FCC LICENSE TRAINING, Dept, 90

1 P.0.Box 2223, San Francisco, CA 94126

1 Rush FREE facts on how | can get my FCC License
§ In spare time. No obligation. No salesman will call.
! NaMmE

! ApDRESS

L fITY STATE P J

g |

some current books that deal with
countdown, start, fail-safe, shut-
down, and protector circuits. But so
far, I’'ve had no luck. Can you help
me locate books on those topics?—
L.M., Wisconsin Rapids, Wi

All of the circuits in question are
relatively new and as such each
manufacturer designs his own par-
ticular version (often redesigning
them from one model to another).
| doubt if we will ever be treated to
one book that can cover it all be-
cause it would become obsolete
with the next model year. Perhaps
the best advice that | can offer you
is to subscribe to as many of the
manufacturer’s technical-liter-
ature services as you can handle:
In that way you can pick up a little
information here and there. R-E

EQUIPMENT REPORTS

continued from page 45

various CP/M commands and util-
ity programs. For more detailed in-
formation, or for users unfamiliar

with the CP/M operating system,
there’s the Osborne book. The
version of the book that is sup-
plied with the package is written
specifically for the Apple, and will
guide you step-by-step through
the different CP/M commands and
utilities.

The Microsoft BASIC reference
manual assumes that the user al-
ready has some familiarity with
BASIC. Its purpose, as its name
implies, is as a reference for all the
commands, statements, and func-
tions of Microsoft BASIC.

For those who want to use non-
standard 1/0O devices, or use soft-
ware that requires some modifica-
tions to CP/M, the information
needed to perform those tasks is
found in the system programmer’s
manual. That manual is not in-
cluded in the package. Apparently
to encourage the mailing in of reg-
istration cards, which often are
simply discarded instead, that
manual is sent to you by Microsoft
upon their receipt of that card.

The Premium Softcard Ile carries
asuggested retail price of $395. R-E
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.64
73

"
@

282383

Color
Red

ts/pins Green

e T

contacts

10850

The Battery Just Wrap™ Tool
New battery powered 100! wraps nsulated
Wi around 025 square posts without need
fot pre~Cutting and pre- 3irpeing Complete
with bl anc 100 1 30 AWG wirg
Slock No Qencriphon
3340 Battery [US)-WIAD 100! with Bt

WG wirg

280 Cry

1 8080A/BO0AS 8
1 Replacement tut 6502 (63XM)

334 .
13342 100# biug replacement wire  7.84 3 8048 ond reistives
334

100 1t white replacement wite  7.34
13144 100 1t yelow replacement wie 7.4
13345 1001t red repacement wre  7.94

OK MACHINE AND TOOL

MICRO Charts - coiortul 8% 1

117 chans etiminate the need to
stumbie through manuais and
summanes. Fully decoded - nstant
acCess - 10aily comprehiensive - gives
DN Outs, Cycle imes. buy notes efc. atc

PIN FORMING TOOL

puts IC's on their <

frue row to row K h

spacing One side 1s

for.300 centers, Flip tool

over lordevices

600 centers Put device

n tool and SQueez
Hand Tool

NEW! ANTI-STATIC MODEL 10200

Stnip of 40 pins with single
beam sockets Tin plated

Stock No.  1-99 100 500
$1.09 $.90 $.62

mount odd-center components Yalow
easily. Gold plated contacts
Both styles break:  Stock No. 1-24 28

- L *
ale to & D 29 Y
© 10 any number 30240 $1.70 $1.50 $1.30f "oEe oww
4 o t » Z Stock
SUB-CUB Il display Pinted opwioas 1100
counter module only “N 4V $1.24 8 99

Orange

Right Angle Socket lor Above
Dispiays

OPTEL LCOD's with pins

1000 § Stock No. 47005 g‘:ﬂ

—4 8888

Stock No. 47006 47007

B,B B Stock No. 47007

$cotchtiex* Bresdboard
Systems Baaic kit

ONE TOOL DOES
8 thru 40 PINS!
Btock No.
110590 $12.95
314.95

Price comes with 24

vanous Dual Sockets,
40 various P!
Strips. wire and toots

IC INSERTION/

EXTRACTION KIT ‘
Inciudes DIP IC esiractors and

mMeersto accommodate all ICs
| ftrom 1410 40 ping Tools that
engage conductive surtaces are
CMOS sale and nclude ground

SOCKET WRAP ID

tons Sho onto sochet betors
Wil wilpOing o «dentity {3
Al30 wrte on them lfor loc s )

IC cant number, tunction, et | 3302 | over components and see
Simpiities imitial wire wrappmg.

{ within 1/16" of board - move

HOR 88 b W Prica |

3298 | THERMOPROBE: Identifies Dead
Op sacket-sized plasiic panely Components - Replsces Voit Meters|
wih iumbes ed hoielin pintoca 9 ldentity dead components which do not:
. ~ | emit heat. Just point thermistor probe,

Kit can be used with
any of |he six boards
Stock No. Description
03500 Basic Kat
Basic board. 45255
intet SBC-8010 Board, 12875
Motorola M-6800 Board, 9.75 1 6
5100 Board, 101 8.3
2-80 Board. 7.7a 75
Eurocard Board. 6.3 1 3.9

RADIO-ELECTRONICS

| mallios, Mest ™ $41..84 | troubleshooting and (eoan g4 95 nar pack | dead 22300  $21.95
We accept VISA MC
INTEc 28 8th St Box 410 TOLL 800'526'5960 INCLUDE sr;-wu: MARGE S
CO. Frenchtown. NJ O8€ FREE in NJ (201) 996-4003 5!2, 23750, 1 o0
110
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DIGITAL IC TESTER

continued from page 86

You can use the display adapter to view
signals that originate outside of the tester.
With the test socket empty and the power
supply jumpers removed. open the isola-
tion switches and jumper the system sig-

@NE CHANNEL
CYCLE

-

TRIGGER

INPUT U—-—i ————l_r—-
CHANNEL o
SWITCHING il

INTERVAL J_—L_. _I_l_
DISPLAY —
COUNTER |
(IC12) INPUT
I - »
DISPLAYED
CYCLE
FIG. 8—THE COUNTER COUNTS on the leading
edge of a logic trigger, but the scope triggers on
the tralling edge. That eliminates the channel-
switching lines from the display.

FI1G. 9—THE OSCILLOSCOPE DISPLAY showing the waveforms generated by the 74LS138 test circuit.

PARTS LIST

All resistors are Ya-watt, 5%

R3—43,000 ohms

R4—22,000 ohms

R5—11,000 ohms

R6—5600 ohms

R7—2700 ohms

R8-R12—330 ohms

R13—1500 ohms

Semiconductors

IC11—74150 1-0f-16 selector/multiplexer

IC12—74LS191 binary synchronous up
down counter

1C13—7406 hex inverting buffer

IC14—7420 dual 4-input NAND gate

Other components

S17—SPST switch

should be evenly spaced. and ali displayed
signals should repeat themselves exactly
between triggers. The qualifier can be
useful in dealing with complex systems.
but proper qualification hinges on your

While It may not be the most eloquent logic analyzer, it can be an excellent teaching or learning tool.

nal(s) to the test socket pin(s). Bring in a
suitable trigger, crank up the system. and
you are ready to observe the chosen sig-
nals and their relationship to each other
Be aware that the displayed signals are
now driving the additional load presented
by the circuitry connected to the test sock-
et—that includes the output drivers. the
multi-channel adapter, and, perhaps. ad-
ditional expansion hardware. System sig-
nals that are heavily loaded might not be
able to drive that additional load

The selection or generation of a trigger
is most crucial in creating a stable and
meaningful display. The trigger pulses

familiarity with the logic system. In gen-
eral, under-qualified triggers tend to
create brilliant but jittery displays. On the
other hand. over-qualified triggers yield
diminished or even non-existent displays.
In situations where trigger selection is
relatively simple. the multi-channel
adapter can become a tutorial aid. You can
learn a lot by observing signals in a prop-
erly operating digital device. As you con-
tinue to use the adapter and really get a
good *“feel™ for it, you will probably find
many additional uses for the adapter.
We'll find even more uses for the 1C tester
when we continue. R-E

9 reasons why
the real pros

prefer Endeco <=
B desoldering ==
irons

2. Flexible

1. Operafes at 120v
40w. Idles at 20w burn resistant
for longer tip life Neoprene

Cool _ cord set ——

| l unbreakable /, - 3

| polycarbonate
handle ——_

w

4. Exclusive
l bracket
insures
alignment,
prevents .
damage y \
R 5. Safety light
. 510 in handle
/ 6. Stainless :te Is:sow:‘vhen
/ steel
construction
L 7. Temperature
8. Eight tip sizes. control
Comes with Low, high
| 063 1.0 or off.

9. Converts to soldering iron
with 14" shank type tip

See your distributor or write

Enterprise Development Corp.
5127 E. 65th St. * Indianapolis IN 46220
PHONE {317) 251-1231

| For Home or Business: WHAT.. WHEN.. . HOW. ..

LEARN HOW
TO USE A
COMPUTER

Now at Home in Spare
Time, you can learn every-
thing you always wanted to
- know about personal com-
.‘*& puters. How to program in
~ % BASIC. How to understand
; 4% and use more than 80

| ‘_‘ABASIC commands and
A~ functions. How to write and

' run your own programs...for both personal and

business applications. How to use pre-packaged
software and change it to meet your special needs
How to make sense of the overwhelming maze of
books. information and advice available at your
local computer store

More Than Just A Computer Manual
This is more than ust another programming manual _it's
| an entire comprehensive course wrilten by experts Yet
because 1t was especially developed for home study. you
learn everything right in your own home. without changing
your jop or litestyle. without atlending a single class

Plus You Get Your Own Computer

To give you practical hands-on experience. this course

includes your own personal

computer—plus a cassette

\ recorder that lets you save

your programs on tape

.:-- Get all the lacts an
COUPON TOOAY!

™ COMPUTER TRAINING. Dept DE094
l | Scranton. PA 18515 e) |
| e ir i
' Ihame Age l
} |
ty'State/Z l
City/Stated 2,
| " |

¥861 4380L00



STATE OF SOLID STATE

continued from page 101

power-supply rejection ratio
(PSRR) is 30 dB.

Figure 4 shows how the
ULN-37848B is used as an amplifier
with bass and treble controls.

Additional information on both
devices is available on request
from Sprague Electric Company,
Semiconductor Division, 115
Northeast Cutoff, Worcester, MA
01606. Refer to Engineering Bul-
letin 2171712 for the ULN-37848
and to Engineering Bulletin
21717.23 for the ULN-3705M low-

voltage amplifier. R-E

RADIO-ELECTRONICS

A QUALITY TRIPLE-REGULATED
POWER SUPPLY AT A LOW,

LOW PRICE!

This DC triple regulated variable power supply
has all the features you could ask for plus a full 1
year guarantee. Fully adjustable from 1% VDC to
35 VDCl! Three completely Independent supplies
that offer many advantages! They can be either a
Pos. supply or a neg. supply...they can also be
stacked in series so that a 5V and two 15V sup-
plies can total a 35 VDC supply or any combina-
tion of the three...(after one of the terminals is
groundedtogiveitareference)...for the first time
YOu can now purchase this American made fully
adjustable power supply at a price that is one-
halt of what you'd expect to pay!

NOT A

KIT!

“HAN
1 SELECT

POWER

MODEL PS101
FULLY ASSEMBLED & TESTED!

YEAR
RE':‘LACE-
WARRANTY

ENT
- Made In The United States -

SPECIFICATIONS
3 outputs:
Fixed 5§ VDC % 0.2v
2 variabie 1% V to 215 VDC
Polarity - floating; can be used as pos. or neg.

Ripple less than 10mV at full load,
Regulation < 1% no load to full load,
Line Regulation <0.2% 108 VAC to 135 VAC.
Current:

Fixed supply 1.0 amp max.

Variable supplies 0.5 amp max.

Protection built in, current limiting, with
thermal shutdown.

Power: 108-135 VAC.

Dimensions: 8% x 3%" x 7%" (WxHxD)

Wood grain finished metal case.

Weight: 4 Ibs., 9 ozs.

Lighted on/oft power switch, easy-to-read
Voltmeter and large binding posts.

Warranty: one year full replacement
warranty from date of purchase.

DISTRIBUTOR AND REPRESENTATIVE INQUIRIES INVITED

==

E.W.ENGINEERING, INC.

VISA, MASTERCARD, AMEX TELEPHONE ORDERS ACCEPTED!
6 Herman Drive, E. Granby, CT 06026 O 203/651-0285

-
-
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NEW IDEAS

continued from page 32

their “contacts” will remain open
and no signal will appear at the
output. We use the output from
pin 3 of IC3 (a 7555 timer) to gate
IC2-b and IC2-c. Note that the sig-
nal from IC3 is inverted before it is
fed to 1C2-b but not before it is
sent to 1C2-c. Thus, the pulsing
output from IC3 will alternately
switch the display between probes

Two voltage-divider networks
determine the position that the
trace is to be shown on the screen.
Because we want to display both
signals at the same time, the high
and low levels for one probe must
be different from the high and low
levels for the other probe. For
INPUT 1, the divider is made up of
resistors R2, R3, and R4, and for
the other, R10 and R11.

The addition of R3 in the first
voltage-divider circuit increases
the voltage level of both the high-
level and low-level inputs from
probe 1. Thus, the probe-1 signals
will be displayed at the top of the
signals from probe 2. The probe-1
trace is displayed between the 3-
and 4-volt mark, while the probe-2
trace is shown between zero and
one-volt. That can be shown by the
following formulas, which assume
a high level of +5-volts.

Probe 1:
High = R;‘—;‘M(V)
- e K (5V) = 4V
Low = g vRa (V)
- SR o (V) = 3V
Probe 2:
High = monﬁ V)
- %’pw =1V
Low = QV

With the scope set to trigger on
one input, signals up to 50 kHz can
be monitored. That makes the cir-
cuitideal for low to medium speed
logic-level inputs. Certain fre-
quencies can cause garbage (har-
monics of the sampling frequency)
to be displayed; however, adjust-
ing potentiometer R6 will correct
that.—Jeff Verive




BATTERIES

continued from page 58

TABLE 7—
BATTERY MANUFACTURERS

Lithium batteries

Altus Corporation
1610 Crane Court
San Jose, Ca. 95112

Tadiran
6312 Variel Avenue
Woodland Hills, Ca. 91367

Varta Batteries, Inc.
150 Clearbrook Road
Elmsford, N.Y. 10523

Lead-acid batteries

Technacell
2117 South Anne St.
Santa Anna, Ca. 92704

Eagle Pitcher Ind., Inc.
PO Box 130
Seneca, Mo. 64865

Gould Inc.
931 N. Vandaiia St.
St. Paul, Minn. 55114

Nickel-cadmium batteries

Gould Inc.
931 N. Vandalia St.
St. Paul, Minn. 55114

Varta Batteries, Inc.
150 Clearbrook Rd.
Eimsford, N.Y. 10523

General Electric
Battery Business Dept.
PO Box 861
Gainesvilie, Fi. 32602

By now you should know enough about
all the different battery chemustries to
make an intelligent decision as to which
battery system (or combination of sys
tems) is best for your application. And 1f
you're not exactly sure, you should have
enough information to know what the
right questions are. Battery manufacturers
will be more than happy to send you data
sheets, catalogs, and application notes so
you can find out whatever you want to
know. Table 7 is a good beginning list of
companies you can contact for informa-
tion. Don’t hesitate to write to them—
they know more than you do and can save
you lots of time and trouble. And a twen-
ty-cent stamp is a pretty cheap insurance
policy when it comes to saving twenty
dollars worth of batteries R-E

FROM THE BEST SOURCE FOR OSCILLOSCOPE
PROBES AND DMM/VOM TEST LEAD SETS.

® Low Cost

® High Quality

@ Excelient
Pertormance

@ Slender,
Fiexible Cable

® Wide Range of
Choice

MODEL SP100

4100

® Switchable X1 and X10
Attenuation Factor
® 100 MHz Bandwidth

TEST
PROBES, INC.

COUNE US. SALES & STCCKING SOURCE

@

L L%

Your Prob
 Specialists

P.O. BOX 2113, LA JOLLA, CALIFORNIA 92038 (619) 459-4197
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ELECTRONIC
COMPONENTS

MANUFACTURERS OF QUALITY
ELECTRONIC COMPONENTS
« BATTERY CLIPS & HOLDEFS
« CABLE SETS « CONNECTORS o CAPACITORS
« DISPLAYS o LEDs o FUSES o JACKS £ PLUGS
« KNOBS o LAMPS o POTENTIOMETERS
o KF COILS ¢ RELAYS o RESISIORS
« SWITCHES o SEMICONDUCTORS o SPEAKERS
« TEST tQUIPMENT o TRANSFORMEZS o TOOLS
« WIRE & CABLE
OVER 15,000 DIFFERENT ITEMS IN STOCK!

* Phone ond Moil
Ovders Welcome

® Solei ond Ordes Desk
Qpen bram 6 00a » (PS1]
# TERMS COD Vuo
MaverChorge
10pen Accounts Availoblel

MOUSER ELECTRONICS
11433 WOODSIDE AVE. SANTEE, CA 9207
PHONE - (619) 429:2222 TWX 910 - 331-1175

e Catalogs Moiled
Outside USA
Send 3200
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 ACTIVE )
RECEIVING
ANTENNA

Gives excellent reception,
50 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

fi 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

1293

Order from MFJ and try It. |f not delighted,
return within 30 days for refund (less shipping).

One year unconditional guarantee,

Jrder today. Call TOLL FREE 800-647-1800.
Charge VISA, MC. Or mail check, money order
Write for frea catalog. Over 100 products

CALL TOLL FREE  .800-647-1800
Cali 601-323-5869 in Miss., outside continental

USA. tech/order/repair info. TELEX 53-4590

M F ENTERPRISES,

INCORPORATED

\ Box 494, Misslssippi State, MS 39762 )
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= Let Deiton Horn

r//w.w : Show You How
i Q\‘w‘“ﬁ S To Design Your
A Y — N . .
g OB Own Op Amp Circuits
" N - .
3wt \ for Pennies Per Project
.
\ S\ o \ ‘ ‘
. 4 v]-4/ \ Using these 37 hands-on, step-by-step projects anc
2 experiments, Delton T. Hom shows you how to design and
Y/ X build practical, working op ampcircuits. Horn focuses on the
\ - 741 op amp chip—the most versatile, inexpensive, and
\ — commonly used op amp—and provides you with experi-
ments ranging from active fitters, signal generators, and
pulse circults to power supply, detector, metering, and digi-

tal circuit applications. Horn leads you easily through all the

5 fundamentals of op amp characteristics and applications,
How to De5|gn 0p Amp reinforcing each principle with hands-on experiments, and

Circuits, with Projects makes even the most complex mathematical information
and Experiments sy (1o SR

432 pp. /420 illus. Instant Order, Call toll free: (800) 233-1128
$21.95 Hardbound. i i . g e

Oxies B: T (in PA, HI, or AK call direct: 717-794 2191)

No-Risk, 15-Day FREE Trial YAB BOOKS Inc.
Bive Ridge Summit, Pa. 17214
[ ] Please send me How to Design Op Amp Circuits, with Projects andExperiments (No. 1765H) at
$21.95 (plus postage/handiing).

[ ] Check enclosed for $ (Publisher pays postage and handling via Bookpost).
Full Money-Back Guarantee

Name
Address
City/State/Zip
VISA and MasterCard orders can be relayed by phone.
Foreign customers must pay In advance in U.S. dollars and add $2 per book for shipping and handling. PA acd 6%
sales tax. All orders subject to credit approval. Prices subject to change RET 104
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SATELLITE STEREO

continued from page 54

Melntosh

STEREO CATALOG
and FM DIRECTORY

Get all the newest and latest information on the new
Mcintosh stereo equipment in the Mcintosh catalog. In
addition you will receive an FM station directory that
covers all of North America.

F~——======""=—""7

I Mcintosh Laboratory Inc. RE
East Side Station P.O. Box 96
Binghamton, N.Y. 13904-0096

PARTS LIST

All resistors are Ya-watt, 5% unless oth-
erwise noted.

R1, R18—6800 ohms

R2, R19—100 ohms

R3, R17—1 megohm

R4, R6, R7, R10-R13, R20, R22, R23,
R26-R29, R44—10,000 ohms

R5, R21—5000 ohms, linear-taper poten-
tiometer

R8, R24—100,000 ohms

R9, R25—1500 ohms

R14, R30-R33—1000 ohms

R15, R16, R34, R35, R39, R42—470
ohms

R36, R38—75 ohms

R37—330 ohms

R40—750 ohms

R41—3300 ohms

R43—4700 ohms

Capacitors

C1—5-55 pF trimmer capacitor

C2, C5-C10, C19-23, C26—0.001 pF ce-
ramic disc

C3, C14, C27—0.01 pF, ceramic disc

C4, C18, C35—22 pF, ceramic disc

C11, C24—39 pF, ceramic disc

C12, C25, C34—0.05 pF, ceramic disc

C13—150 pF, ceramic disc

C15, C28—0.1uF, Mylar

C16, C29—100 uF, 16 volts, electrotytic

C17, C30-C32—2.2 uF, 50 volts, elec-
trolytic

C33—470 uF, 10 volts, electrolytic

Semiconductors

IC1—MC7808 8-volt regulator

IC2—MC10116 triple line receiver

IC3, ICA—NES564 phase-locked loop
(Signetics)

IC5—nA4136 quad op-amp

D1, D2—MV2209 varactor diode

LED1—miniature red LED

Other components

L1—12 pH, high-Q

L2—3.9 uH, high-Q

J1-J3—RCA-type phono jacks

Ja—miniature phone jack

S1—DPDT push-on/push-off

The following are available from Video
Control, 3314 H. Street, Vancouver, WA
98663, (503) 693-3834: Complete kit in-
cluding all parts, printed circuit board,
chassis, AC power adapter, and man-
ual $79.00; PC board and manual only,
$19.50; AC power adapter, $10.00. in-
clude $3.50 for shipping and handling
for all orders.

e e e e e ——

l NAME

| Aporess minus the L —R subcarrier (the right-
| CITY STATE ZIP channel information).

L

Building the circuit
If you are in a hurry for your catalog please send the coupon to Mcintosh. I . .
For non rush service send the Reader Service Card to the magazine. Because' of the .hlgh lreqL!enCICS ".]'
volved. using a printed-circuit board is

RADIO-ELECTRONICS
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FIG. 7—PARTS-PLACEMENT DIAGRAM. Note that some parts are soldered on the component side as
well as the “solder” side. While those places aren’t specially marked, you will notice that the

groundplane is not etched away in those places.

FIG. 8—TO KEEP LEAD LENGTHS SHORT, all the components (except for power-input:jack J4) are

mounted directly to the board.

essential. The component side of the PC
board is shown in Fig. 5 while the solder
side is shown in Fig. 6

Since the circuit is composed of three
active sections, with each section operat-
ing around the 6.5 MHz range, con-
struction and circuit-board layout is very
important. When soldering components
to the board, lead lengths should be kept
as short as possible to keep the very sen-
sitive front-end (the amplifier in the input
stage) from oscillating.

Notice that the component side of the
board serves as a ground plane for shield-
ing and reduction of crosstalk. Some of

the components must be soldered to the
ground plane as well as to the solder side.
If you look at Fig. 7, the parts-placement
diagram, that is evident wherever the
component placement holes are touching
the groundplane

Since you want to keep lead lengths to a
minimum, you should start soldering the
low-profile parts (resistors, for example)
onto the board first. If all of the parts are
the same height, simply laying the board
on a flat surface will press all the parts
flush against the board and your lead
lengths can be kept as short as possible
Next solder the higher profile parts such as

Learn micro-processing with the new

MICRO-PROFESSOR 1P

Students, engineers or technicians—
upgrade your micro-processing skills
with the new Micro-Professor 1P.

The MPF-1P features:

® extensive software support

® more built-in memory

® improved keyboard

® larger display
Three tutorial guides help cover all
capabilities. The ideal training tool!
MPF-1P will deliver you into the growing
world of micro-processing. Invest now!

Plus—FREE GIFT Oy $179.95

Check this box for FREE
Z-80 Microprocessor
Programming and

Dept. RE194

Interfacing 1extbook when
you order within 7 days.
$12.95 value

14803 N.E. 40th
1 WA 98052

D1

| For immediate action call TOLL FREE:

1-800-426-1044

Full money back guarantee VISA® s

L
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Now you can order

the “‘Study Guide for

the Assoclate—Level CET

Test” from the international
Society of Certitied Electronics
Technicians. It includes materiai
covering the most often missed
questions on the Assoclate CET
Exam. 8%2"” x 11", paperback,

"*ET CERTIFIED®

Send check to ISCET, 2708 W.
Berry St., Ft. Worth, TX 76109.
Name
Address
City
State : Zip
copies @ $5.00 ea,
Send material about ISCET
and becoming certified.

FROM

% \ [Firestik’
[ ANTENNAS.
Ll

SEE YOUR DEALER TDDAY
oy
b

HERE'S A TIP
THAT'S PERFECT!

, AM/FM AUTO RADIO
|~F : e Ah:D@CB
Firestik’Il

GOLDEN SERIES

BARE-HANDS TUNABLE
“*NO TOOLS NEEDED”

Dealer & Distributor Inquiries invited

video control

satellite stereo
demodulator

S1
MATRIX/DISCRETE

POWER (EXTENDED/DEPRESSED)

RS R21
L+R L-R

FIG. 9—FRONT-PANEL CONTROLS. To make the unit easier to use, you might want to mark the
settings for your favorite transponders around the tuning controls.

IC’s. Do not use IC sockets when you
install the IC’s. Follow by installing the
other components except LEDI. (LEDI
must poke through a hole in the front
panel.)

Calibration

When your construction work is
finished, apply power via a wall-mounted
AC adapter, and connect the left and right
audio-channel outputs to the appropriate
stereo receiver/preamplifier audio inputs
(aux I, for example). The next step is to
test the unit by tuning in a satellite TV
stereo transponder that has a strong video
signal. A good one to start with is MTV
(Music Television)—you can be virtually
certain of finding a stereo signal there.
(MTV is on Satcom F3, transponder 11.)

To begin, turn up the stereo’s volume to
a moderate level to where the hiss is not
too obnoxious. Push the DISCRETE/MA-
TRIX switch, 81, in the DISCRETE position.
Turn R5 (TUNE A) completely clockwise
and R21 (TuNE B) completely coun-
terclockwise. Now begin adjusting R2I

clockwise until the L—R subcarrier is
found. The phase-locked loop will lock
onto the subcarrier when R21 is correctly
positioned. You should hear a hollow or
echo sound when properly locked onto
the L —R subcarrier. Now Cl must be
adjusted—using a non-inductive tool—
until there is the least amount of noise
present on the L — R subcarrier. Next be-
gin turning RS counterclockwise until the
L +R subcarrier is located. The proper
settings of the front panel controls will be
evident when the L — R channel has a lot
of “ambience signals. In other words, it
will sound hollow and echo. Now engage
switch S1 to the MaTRIX position (ex-
tended) and listen to the music blend in
full stereo. Both TUNE controls (RS and
R21) can now be fine-tuned by ear.
When tuning in a discrete transponder,
the procedure is identical, except leave the
switch Sl in the DISCRETE (extended)
position. Because the audio subcarriers
on different transponders are often at dif-
ferent frequencies, you may need to fine-
tune front-panel controls RS and R21. R-E

SEND FOR FREE CATALOG

‘Firestik’ Antenna Company —l

i
F
HIGH PERFORMANCE ANTENNAS
ALSO ANTENNAS FOR
CORDLESS TELEPHONES
MONITOR SCANNERS
l

2614 East Adams. Phoenix. AZ 85034

State _______ Zip
Serving the C8 and
Communications Market Since 1962.

5-YEAR REPLACEMENT WARRANTY
CIRCLE 40 ON FREE INFORMATION CARD

I
| |
I Swreet ___ 00000000 |
| |
| |

"MY MOM SAYS IT'S A RADIO ... . .. T
A LOT OF BATTERIES TO RUN ONE THAT SIZE/

SE=5D

BOY, IT MUST TAKE



MARKET CENTER

FOR SALE

CABLE-TV SECRETS—the outlaw publication the
cable companies tried to ban. HBO, Movie Channel,
Showtime, descramblers, converters, etc. Sup-
phiers listincluded. $8.95. CABLE FACTS, Box 711-
R, Pataskala, OH 43062.

RESISTORS VaW&12W5% 3 cents. 1%metalfilms,
precision custom wirewounds, $1.00 refundabie to:
JR INDUSTRIES, 5834-B Swancreek, Toledo, OH
43614,

FREE catalog featuring scanner accessories, car-
rier/subcarrier detectors, voice scramblers, unusual
kits. CAPRI ELECTRONICS, Route 1R, Canon, GA
30520.

= Causes speed radar guns to read out either: —a per-
centage of true speed, or whatever speed you dial in

® Activated by Escort and most other detectors

» Especially effective against instant-on radar

» Operates on both X and K bands (not FCC approved)
= MONEY-BACK GUARANTEE, if not satisfied.
WARNING: The device described in this literature is not
legal for use against police radar

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. Bivd., Flushing, NY 11354,

CABLE-TV equipment, notch filters for “beeping”
channels. Information $1.00. GOLDCOAST, PO
Box 63/6025 RE, Margate, FL 33063.

RF 'garts/Motorola transistors. MRF454 $16.00,
MRF455 $12.00. Catalog available. RF PARTS CO.,
1320-4 Grand, San Marcos, CA 92069. (619) 744-
0720. .

UP to $500.00 per month. Sell computer software in
ur home. Write to: COMPUTER SERVICES, PO
x 7748, Tucson, AZ 85725.

RECONDITIONED test u[rment. $1.00 for cata-
log. JAMES WALTER TEST EQUIPMENT, 2697
Nickel, San Pablo, CA 94806.

TOKO Coli Set (four) $8.00. BFQ85 substitute
transistor $2.00. High quality PCB with plated
holes and reflow solder $12.00. Or all for only
$20.00. JIM RHODES, 1025 Ransome Lane, King-
sport, TN 37660.

CONNECTORS—audio, co-axial, aviation, comput-
er, industrial, and many other types. Send $2.00 for

Compiete literature & plans package, send $14.95 to:
Philips Instrument Design Co. Inc.
9513 S.W. Barbur. Bivd. #109S. Portland, OR. 97219
ViSA andg M/C order line: {503) 626-6764

TI-99/4A owners. Get your free catalog of new, ex-
citing, low cost software. DYNA, Box 690,
Hicksville, NY 11801.

WANTED: Old RCA, Cunningham, Western Elec-
tric tubes, amplifier, speakers. Mcintosh, Marantz,
Tannoy, Altec, JBL. (713) 728-4343, MAURY
CORB, 11122 Atwell, Houston, TX 77096.

TOP-quality imported, domestic kits, surplus, dis-
count electronics, computer componets. Free cata-
iog. TEKTRASONIX, 175 Fifth Ave., Suite 3194,
N.Y., NV 10010.

CONVERTERS all types for all systems. Lowest
prices anywhere, quantity discounts, dealer inquir-
ies accepted. Send $1.00 for catalog, PG VIDEO
CORP., PO Box 296, Latham, NY 12110. (518)
274-6593.

AUTOMOTIVE Security Catalog. 1984, 24-page
color catalog, $2.00. ASE, Dept.1, PO Box 382,
Plainview, NY 11803.

LATEST bug-detection equipment for home or of-
fice. Literature, $1.00. CLI N, Box 220-X, Miami,
FL 33168.

BUY direct from Far East! Send $3.95 for list of
250 electronics manutfacturers. ASHTON ENTER-
PRISES, Box 19081, Minneapolis, MN 55419.

BRADFORD parts 50% off—"JOE", TROY TV
PARTS, 76 Second Ave., Troy, NY 12180

COMFUTER hacking: How it's done and how to stop
it. Detais: A.T.I.S., 61 Gatchell, Buffalo, NY 14212.

To run your own classified ad,

for $2.50 per word (minimum 15 words) to:

t one word on each of the lines below and send this form along with your check

Radio-Electronics, 200 Park Avenue South, N.Y., N.Y. 10003

ORDER FORM
PLEASE INDICATE in which category of classified advertising you wish your ad to
appear. For special headings, there is a surcharge of $20.00.

( ) Plans/Kits
( ; Education/Instruction
(

()

( ) Business Opportunities
anted

( ) For Sale
( ) Satellite Television

Special Category: $20.00

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.

complete price list and ordering information.
Largest inventory in country. CONNECTOR TECH- 1 2 3 4 5
NOLOGY INC., 5A Veronica Ave., Somerset, NJ
08873.
WHOLESALE F-59 cable connector $80.00/1000.
Free MATV catalog SASE, (212) 897-0509. D&WR, 6 7 8 9 10
68-12 110 St., Flushing, NY 11375. .
CHANNEL 3—60dB notch filter. 63.5MHz. $32.00.
CZF;?QSLEY. Dept. 763, Box 840, Champlain, NY 11 12 13 14 15
1 b
THE BEST PLACE to BUY, SELL or . -
TRADE NEW and USED EQUIPMENT NUTS & VOLTS 16 17 18 19 20
NUTS & VOLTS MAGAZINE
BOX I111-E » PLACENTIA, CA 92670
(714) 632.7721
Jon Thousands of Readers Nationwide -
Ev:" ~ 2 21 22 23 24 25
ONE YEAR U.S. SUBSCRIPTIONS
$7.00 - 3rd Class * $12.50 - Ist Class
(DE8T otenBAE o 26 27 28 29 30
CABLE-television facts and secrets. Now you
can get the informative publication that CATV com- -
31 32 33 34 35

g:nies have been unsuccessfully lryin% to get
nned for 15 years. Movie Channel, HBO, and
Showtime converters, etc. Send $8.75 to: CABFAX,
P.O. Box 091196, Bexiey, OH 43209.

TUBES, new, unused. Send self-addressed, stamp-
ed envelope for list. FALA ELECTRONICS, Box
1376-2, Milwaukee, Wi 53201.

FREE Pay-TV reception. “How-To" book. HBO,
Showtime, Cinemax. $4.95. DIPTRONICS, Box 80
(R2), Lake Hiawatha, NJ 07034.

CABLE-TV converters and descramblers. Low

rices, dealers wanted. Send $5.00 for catalog. R &

DISTRIBUTORS. Box 266-1, Boston, MA 02190,
(617) 871-5838

PLEASE INCLUDE FOR OUR FILES YOUR PERMANENT ADDRESS AND PHONE NUMBER.

CLASSIFIED COMMERCIAL RATE for firms or individuals offerin

comercial products or services).

$2.50 per word prepaid (no charge for zip code)...MINIMUM 15 WORDS. 5% discount for 6 issues,

10% for 12 issues within one year, it 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. Additional bold face (not availabie as all caps) at 25¢,
per word. All oopx csub‘ect to publisher's apgroval. ADVERTISEMENTS USING P.O. BOX ADDRESS

WILL NOT BE ACCEPTED UNTIL ADV

RTISER SUPPLIES PUBLISHER WITH PERMANENT

ADDRESS AND PHONE NUMBER. Copy to be in our hands on the 20th of the third month preceding
the date of the issue (i.e., August issue closes May 20th). When normal closing date falls on Saturday,
Sunday, or a holiday, issue closes on preceding working day.

$861 4380100

1

-
~



CATALOG: telephones, alarms, intercoms, PA.,
video, and data link equipment kits. Send $3.00 to
cover postage to EPPA ELECTRONICS, Box 166,
Brooklyn, NY 11204

GATED-Sync Pulse instruction booklet. Don't be
left out due to the advancing technology in video
scrambling techniques. Learn by doi . Complete
descrambling circuits included. For additional infor-
mation, send SASE to SOKOLOWSKI, 97-20 221
Street, Queens Village, NY 11429.

TUBES: "Oldies”, latest. Supplies, components,
schematics. Catalcg free (stamp appreciated).
STEINMETZ, 7519-RE Maplewood Ave., Ham-
mond, IN 46324.

VOICE synthesizer. Timex TS2068/1000 ML-Pro-
gram has large expandable vocab, excellent sound.

1%.965pp. TAD PAINTER, Box 166055, Irving, TX
75016.

“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. (518) 785-1288.

DELUXE cable/UHF converters. Zenith, SSAVI-1—
$199.95. Zenith Cable—$299.95. Jerrold, Oak and
others available. Dealers wanted. $2.00 catalog—
UNITED ELECTRONIC SUPPLY, Box 1323, Elgin,
IL 60121-0119. (312) 697-0600.

REVERBERATION
FOR ORGANS

Solid state with controls for rever-
beration and room size.

EVERY ORGAN SHOULD

OWN ONE. Send for free fiyer—
DEVTRONIX ORGANS, INC
6101 WAREHOUSE WAY
SACRAMENTO, CALIFORNIA 95826 Dept. B

BUY BONDS

WRITE FOR

275 MCGEE'S

SPEAKER & ELECTRONICS CATALOG

1001 BARGAINS IN SPEAKERS
Tei: 1 (816) 842 5092
1901 MCGEE STREET KANSAS CITY, MO. 64408

NEW, unigue semi-custom, multi-instrument
CMOS multimelody IC's. Special—$15.00 each and
data postpaid. S.A.S.E. brings flyer. K. BOUFAL,
ELECTRONICS CONSULTANT, 244 Fitzwater
Street, Phildelphia, PA 19147,

NEWEST cable-TV facts. Manual includes: theory,
schematics of popular descramblers and convert-
ers, secret techniques and more. $11.00 cash. Free
CATV equipment catalog. ELECTRON, Box 169, 17
No. State Street, Room 1222, Chicago, IL 606C2.

UNUSUAL surplus items—low price uaranteed
quality! Free fiyer. ELECTRONIX LTD., 3214 South
Norton, Sioux Falls, SD 57105.

HIGH voltage shocker plans—Build from scrap box
parts, 9 volts. Only $3.95. ENTIUM, Box 1650 (0),
Carolina, P.R. 00628.

25,000 tubes $2.00 and $3.00 each. Send stamped
envelope stating needs. FOX, 22661 Glenwood, Mt.
Clemens, Ml 3.

TV shop closed out. Inventory for sale. Best offer
takes. Box 425, San Ysidro, CA 92073.

CORDLESS phone owners. Increase distance, re-
duce static on 1.7/49MHz phones. Details $1.00
refundable. HP PHONES, Box 273, Mesa, AZ
85201.

VCR and TV troubleshooting. Hundreds of
moneymaking timesaving tips $11.95 JA Elec-
tronics, 1708 Chestnut Muskogee, OK 74403.

rBEC Electronics

P.O. BOX 461244R
GARLAND, TX. 75046
(214) 487-9031

TERMS
+ COD MINIMUM $20.00 + ADD $2.50 FOR cop's |
- UPS DELIVER

* $1.00 HANDLING ON ORDERS UNDER $10.00

« ADD 6% FOR SHI G
* TEXAS RESIDENTS ADD 5% STATE SALES TAX
* ALL FOREIGN ORDERS ADD 25% FOR SHIPPING

(CANADA 15%) NO FOREIGN COD'S ®
+ CALL (214) 487-9031 TO PLACE CREDIT CARD OR COD ORDER

~
VISA_ |

Y ADDRESS MUST ACCOMPANY |
L L)

Al L CODORDERS

OVER 45,000 SOLD SINCE 1977!
SOUND EFFECTS KIT

This unit uses the Tl 76477
IC and after the easy
assembly is completed you
will be able to reproduce al-
most any sound you want!
Quality PC board and all
Recessary components are
provided. All you need to
add is a speaker. The circuitry
ly of the kit provides you with a
Pulse Generator, MUX
Oscillator & Comparator
to make more complex

ds a snap. Progr ing
examples provided to help

@ BATTERY LOW
) DEFECTIVFE

DEFECTIVI
@ FI [

D DEFECTIVE i

TESTS: Battery Condition,
Pick-up Coil, Ignition Module, purchase.
and HV Coil

RADIO-ELECTRONICS

-t
-t

2/34.50 you get used to using the unit.
"0\ SUPER MUSIC 27.95
5‘)65 MAKER KIT  \nciuoes
10 WATTS RS:‘SE}?“;
OUTPUT! ORDER
KSM-03

This popular kit is great

for car horms or door-

bell applications. We include

""“C‘g)clrs all components and quality PC

KER board. You'll love our easy to follow

NOT INCLUDED  assembly instructions. The package

price includes the kit, case w/front panel

tune selection switches, and a preprogrammed 2708

memory chip (ROM) with 35 additional tunes; (60 total).

Additional ROM’s are available for 9.95 to 14.95 ea.

(Listing sent with erder). Order Now! Offer expires

March 30, 1984! 12VAC transformer is available,
Order TN-20 2.60 ea.

AMMED WITH NEAT GOODIES

WROER. FREE W ORDER

11.88 cach‘ordzr@ BEFORE MARCH 30

THE BEST DEAL!
This hand held Automo-
tive Tester checks and
tests the functions listed
below easily and quickly.
The original fac-

CABLE-TV products. Jerrold, Hamlin, and Oak
converters. Send $3.00 for information. ADDI-
TIONAL OUTLET CORP., 111 E. Commerciai Bivd.,
Ft. Lauderdale, FL 33334.

FREE catalog—electronics accessories: Tools,
multimeters, components. ARCEE INDUSTRIES,
PO Box 193, Ronkonkoma, NY 11779,

FREE catalog—video/cable accessories: Bat-
tery packs, cable, converters. ARCEE INDUS-
TRIES, PO Box 193, Ronkonkoma, NY 11779.

CABLE converters, all types, send $2.00 for prices,
also kits $39.95. AMERICAN VIDEO, PO Box 132,
Troy, NY 12181. (518)-273-2699

PLANS & KITS

PRINTED-circuit boards. Quick prototypes, pro-
duction, design, reflow solder. Send print or
description for quote to KIT CIRCUITS, Box 235,
Clawson, MI 48017.

HI-FI speaker kits, auto speaker systems and
speaker components from the world's finest man-
ufacturers. For inners and experts. Free liter-
ature. A & S SPEAKERS, Box 7462R, Denver, CO
80207 (303) 399-8609.

KIT Catalog

FUNCTION GENERATOR KIT $59,95
Auto-Ranging Cap-meter kit $79.95

Phone 209-772-2076

Write or Phone for FREE CATALOG

FREE

contains
TEST &

DAGE SCIENTIFIC INSTRUMENTS
BOX 144 VALLEY SPRINGS CA 9

CABLE-TV converters: Jerrold, Hamlin, SB-3,
AN-3, Mini-Code, Zenith & more. UHF converters:
Deluxe Il sinewave kits $95.00, gated pulse add/on
$70.00. Complete units 195.00 with gated pulse
$255.00. (Quantit{) discounts.) Repairs of all con-
verters & cable boxes. Send SASE (54 cents
postage) or call for info. 1(312) 637-4408. HIGGINS
EOLE TRONICS, 6014 W. Nelson, Chicago, L
634,

SERIAL and paralel printer interfaces. Centronics,
Selectric, Teletype. CULLINS, 917 Prestwick, Bed-
ford, TX 76022.

PROJECTION TV...Convert your TV to project 7
foot picture...Results comparable to $2,500. prcg‘-
ectors...Total cost less than $30.00...Plans and 8"
lens $19.95.. Illustrated information free. MAC-
ROCOMA-GB, Washington Crossing, PA 18977.
Creditcard orders 24 hours, (215) 736-3979.

turer sold over a million
units in 1983 at 19.95 each.
Instructions and charts
are printed on the back of
each unit. This tester will
save hours of frustration
and pay for itself the first
time used' Units are all
new, 100% guaranteed
for 90 days from date of

PICK-UP
MODULE
Coll

ORDER: AS-25

AY 18.50 FOR BOTH!

[ LM1888 Audio IF & Sep-'

WINDSHIELD

WIPER DELAY arate 2W Audio output
Complete assembled PC "IC'I;Ailuzz 2W Audi ”

card with IC, relay, and
control with schematic
Complete with custiom
molded plastic case with
bracket and hardware

output

Order: ICL-1002 1.25

I.LM301 Linear 8 pin

Op Amp

Order: ICLO1A 39

CD 4433 Counter & 7 seg
decoder/driver IC House *

an ICL4433 69

{ TRANSFORMER\

24 VAC@3A ‘ i
1ZVAC@ 1A
6 VAC @ 2A

Special introductory

\Qd 595
Ovrder: AS-01

/~ TELEPHONE

RINGER SEMI KIT
Contains special ML8204
tone ringer IC and com-
panents to build a pleasant

tone ringer for your phone. Completely Shielded!

5 pys. of specs and circuits. 115 VAC Primary

Ovder: KTRO1S 2.50 7.55ea 10/68.50

PC Board for above ORDER: TN-30
\&dm PCB.O1 200 & . J

CRYSTAL radios! Plans! Kits! Plans and catalog
$3.00. COUNTRY CRAFTS INC., Box 310, Edge-
wood, NM 87015.

IC radio transmitter! Over 300 foot range. Easy to
build. Plans only $4.00. SWAN, Box 81201, Corpus
Christi, TX 78412,

CATALOG: Hobby, CB broadcasting! Linears,
transmitters, bugs, scramblers, downconverters,
antennas, modifications, more! PANAXIS, Box 130-
F10, Paradise, CA 95969.

SECURITY schematics, transistor, ultrasonic and
IC designs, $8.00. For large list of plans send $2.00
(refundable) to SELECTRONICS, PO Box 9606,
Detroit, MI 48208,

NEW! Three-function kit with impressive sound

quality. Converts mono to stereo or enhances stereo

with two distinct modes. From 30-20 KHz, $39.95

lus $3.50. California add 6.5%. SINETRON, PO
x 661571, Sacramento, CA 95866.

AMAZING NEW PRODUCTS

TONE talking memory dialer—This credit card
size tone dialer can memorize and recall one hun-
dred-32 digit phone numbers and is ideal for MCI
and Sprint customers. A few features include spe-
cial access entry code, alarm, stopwatch and cal-
culator functions for only $79.95. The Listener—
represents the latest technology in the area of
monitoring devices. Plugs into any modular phone
jack. Its remote activation feature and ultra-sensitive
microphone allows the user to teleghone from any-
where in the world and listen into what is happening




SWITCH YOUR TV
TO SIX DIFFERENT
PROGRAM SOURCES
ELECTRONICALLY!

_.’!!!g !‘gg R )

e A S e

Modgel S1OW 10.8" wide; 2.7 high; 728" deep

i Now, with the Zenith Video Organizer
=% Aal your command, you switch your TV
electronically .. from one function or
progeam source to another. free of the
nuisance of changing cable connec-
tions by hand

You select any one of six different pro-
gram sources for viewing, including
up to three different sources for record-
ing. You can even watch one program
source while recording another.

Fact is, you can watch your favorite
football team in action while simulta-
neously recording another game...the
news...or some other program for
playback at another time. All this without
having to change cable connections
by hand!

Thanks to the Zenith Video Organ-
izer, you do all your TV switching elec-
tronically — from one program source or
function to another with push-button
ease.

It's this crisp, electronic push-button
versatility of the Video Organizer
achieved by typically Zenith advanced
engineering — that brings the television
receiver closer to its promised service
as a combination home entertainment
and information center all-in-one.

If you're not yet in tune with the variety
of functions and program sources ad-
dressable with Zenith's Video Organizer,
check with your Zenith dealer soon

There you will see that today there's
more to Zenith than meets the eye!
The broadest-ever line of Zenith video
accessories, for example!

h‘vl i
\ \1.‘\\\“

s
W

ENITH

Zenith Sales Company
j Service, Parts & Accessories Division
® Franklin Park, lllinois 60131




You touch. It holds.

$129* gets you the worlds first It's the top model in the world cham-  FROM THE WORLD LEADER
handheld digital/analog pion Fluke 70 Series line — the first IN DIGITAL MULTIMETERS.
multimeter with “Touch Hold" industrial quality autoranging multimeters

The Fluke 77 to combine digital and analog displays.

Its unique “Touch Hold"** function These tough, American-made meters fea-
automatically senses and holds readings,  ture a three-year warranty and 2000+
leaving you free to concentrate on posi-  hour battery life.
tioning test leads without having to watch So call now for the complete story on

the display. the Fluke 77 with “Touch Hold." Because
Then, when you have a valid reading, it if you don't deserve the world's first, who
signals you with an audible beep. in the world does? FLUKE73  FLUKE75  FLUKE77
The Fluke 77 is perfect for those test For the name of your distributorora & & N i/
situations where accessibility is a problem, ~free brochure, call our toll-free hotline e L eyt ey Auoy g8 S
or when extia care is needed for critical  anytime 1-800-227-3800, Ext. 229. = ok ok
measurements. From outside the U.S., call 1-402-496-1350, Ext. 229. T base & acoway  Akorange/iange hoid
2000+ hour battery e 0.5% basic dc accuracy 0
year warranty 2000+ hour battery Iife  0.3%
3-year warran!
3-year waranly
Mulhipurpase holster
Suggeste d U
Patent pending
Copyright © 1984, John Fluke Mig Co. Inc All nghts reserved Ad No 4701-77 ®




