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" Theline of professional™
Soldering stations that gives accurate
temperature control all the time! ——
The EC 1000, 2000, 3000, 4000 soldering stations
respond automatically to solderingload variationsand
maintain the temperature you select to within =10°F

LED read-out on the EC 2000 and 4000 displays
actual tip temperature with a =1°F resolution.
Unbelievable? See your distributor. Get an on-the-
job demonstration. Now!

from Cooper The Toolmalker.

The Cooper Group
211The Cooper Group 7585572
COOPER | BOKER ™ CRESCENT * LUFKIN ® NICHOLSON * Apex, NC 27502, U.S.A.
WOUSTRRS | pLUMB® WELLER™ WISS ® XCELITE® Tel: (919) 362-7510 Telex: 579497
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We gave

solderless breadboarding
a hew hame.

Proto-Board® breadboards, by of designing and building electronic  while permitting instant insertion
Global Specialties. The leading name in  circuits: as fast as they can think and removal of components from the
solderless breadboarding. Testing, modifying and expanding as  largest DIP to the smallest discretes.

You find them wherever electron- quickly as new thoughts occur. With a rugged construction built to pro-

Ics Is iImportant. From labs to production  Saving precious time and money by  vide positive connections and withstand
lines to classrooms to home workshop freeing creativity from manual labor. day-in, day-out professional use—even
benches. Their name, synonymous with Global Proto-Board as test fixtures. And mounted on sturdy
solderless breadboarding. And for products are arrays of metal backplanes. for extended high-
good reason solderless sockets and  frequency use and extra durability
Proto-Board breadboards intro- bus strips that Their value and versatility are why
duced engineers, technicians emulate PC so many professionals and hobbyists
and hobbyists to a new way board layouts are "Proto-Board™-ing. And why you
should be, {oo

Available with precision. fixed

and vanable regulated power
supplies; or in unpowered versions,
Proto-Board breadboards come

in a variety of sizes and config-
urations, o meet virtually any
circuit design challenge

GLOBAL  c.itoiifree for details
70 FLGD_H Terr New Haven, CT 06509 (203) 624-3103 JWK 710-465-1227 sPEcIALTlEs 1 800 243 607 7
OTHER OFFICES: San Francisco (415) 648-0611, TWX 910-372-7992 - = —
Sttt LIRS IR Ourg busnes nours
¥ | H R

© Copyright 1981 Global Specialties Corporation
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Listen to
your planet

on a short-
wave receiver!

Communications Electronics, the world's
largest distributor of radio scanners, is pleased
to introduce Panasonic Command Series
shortwave receivers. Panasonic lets you
listen to what the world has to say. Unlike a
scanner, a Command Series radio lets you
listen to shortwave broadcasts from coun-
tries around the world, as well as the U.S.A.
It's the space age shortwave performance
you've been waiting for...at a down to earth
price you can afford.

All Panasonic shortwave receivers sold by
Communications Electronics bring the
real live excitement of international radio to
your home or office. With your Command
Series receiver, you can monitor exciting
radio transmissions such as the BBC, Radio
Moscow, Ham Radio and our own Armed
Forces Radio Network. Thousands of broad-
casts in hundreds of different languages are
beamed into North America every day. You
can actually hear the news before it's news.
If you do not own a shortwave receiver for
yourself, now's the time to buy your new
receiver from CE. Choose the receiver that's
right for you, then call our toll-free number to
place your order with your credit card

We give you excellent service because CE
distributes more scanners and shortwave
receivers worldwide than anyone else. Our
warehouse facilities are equipped to process
thousands of orders every week. We also
export receivers to over 300 countries and
military installations. Almost all items are in
stock for quick shipment, so if you're a
person who needs to know what's really
happening around you, order today from CE.

Panasonic® RF-6300
Allow 30-120 days for delivery after receipt of
order due to the high demand for this product.
List price $749.95/CE price $499.00
Bands: LW 150-410 KHz, MW 520-1610 KHz,
SW1-5 1.6-30 MHz, FM 87.5-108 MHz
The new Panasonic RF-6300 Command Series
PLL synthesized 8-band portable communica-
tions receiver, lets you hear the world. The
RF-8300 has features such as microcomputer
pre-set tuning and PLL quartz synthesized
digital tuner. Microcomputer stores up to 12
different frequencies for push-button recall.
FM/MW/LW/SW1-5 reception. Manual tuning
knob. Wide/Narrow bandwidth selector. Double
superheterodyne system. Fast/Slow manual
tuning. Built-in quartz digital alarm clock. 5 inch
dynamic PM speaker. 3 antennas. Multi-voltage.
Detachable AC cord. Operates on 6 “D" batteries
(not included). Made in Japan.

Panasonic
RF-6300

Panasonic® RF-490

List price $549.95/CE price $389.00
Bands: MW 525-1610 KHz, SW1-8 1.6-30 MHz
FM 88-108 MHz
The Panasonic RF-4900 shortwave receiver fea-
tures a 5-digit fluorescent display for all 8 SW
bands, as well as for AM/FM. AC or battery operation.
Full coverage from 1.6 to 30 MHz on SW. Covers
S5B and CW. Premix Double Superheterodyne.
Fast/slow 2 speed tuning. AFC Switch on FM,
narrow/wide selectivity switch for AM and SW.
Antennatrimmer. Calibration control. FET RF circuit.
Mode switch for AM-CW/SSB. BFO Pitch control.
ANL switch for AM. RF gain control. Tuning-Battery
meter with meter function switch. Separate bass
and treble tone control. Dial light switch. Digital
display on/off switch. Separate power switch. Rack
type handle. Made in Japan.

Panasonic® RF-3100

Allow 30-120 days for delivery after receipt of
order due to the high demand for this product.
List price $369.95}CE§:rice $269.00
Bands: MW 525-1610 KHz, SW1-29 1.6-30 MHz
FM 88-108 MHz.
The Panasonic RF-3100 portable 31-Band port-
able radio has PLL Quartz-Synthesizer tuning
that “locks” onto SW stations. Operates on AC
or battery. SW frequencies from 1.6 to 30 MHz.
are in 29 bands. All-band 5-digit frequency
readout. Horizontal design with front mounted
controls for shoulder strap operation. Double
superheterodyne for clean SW reception. BFO
pitch and RF gain controls. Separate bass and
treble controls. Wide/Narrow bandwidth selec-
tor. Meter for tuning and battery strength. LED
operation indicator. Meter light switch. 32" PM
dynamic speaker. Comes with detachable
shoulder belt. Battery power (8 “D" batteries
not included). Made in Japan.

Panasonic® RF-2900
List price $349.95/CE price $249.00
Bands: MW 525-1610 KHz, SW1-3 3.2-30 MHz
FM 88-108 MHz.
The Panasonic RF-2900 is a portable five-band
shortwave radio with digital five digit fluorescent
frequency display. Full coverage from 3.2 to 30
MHz. on SW. Covers SSB and CW. Double
superheterodyne receiver. Fast/slow two speed
tuning. AFC switch on FM, narrow/wide selec-
tivity switch for AM and SW. FET RF circuit. BFO
switch and pitch control. RF gain control. Tuning
battery meter. Separate bass/treble tone con-
trol. SW calibration control. Dial light switch.
Digital display on/off switch. Separate power
switch. Detachable dial hood included. Rack
type handle. Includes whip antenna and ferrite
core antenna, speaker, earphone, recording
output jacks, AC line and detachable adjust-
able shoulder belt. Made in Japan.

Command Series
RF-2900
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Panasonic
RF-3100

TEST ANY RECEIVER
Test any receiver purchased from Communi-
cations Electronics for 31 days before you
decide to keep it. If for any reason you are not
completely satisfied, return itin original condition
with all partsin 31 days, fora prompt refund(less
shipping and handling charges).

NATIONAL WARRANTY SERVICE
All Panasonic receivers listed in this ad are
backed by a two-year limited warranty on parts
and labor. In addition, thiswarranty is backed by
a broad network of Panasonic service centers.
For two years after original purchase, Pana-
sonic will repair or replace your receiver if
purchased and retained in the U.S.A. Customer
must take it to an authorized service center.
Warranty does not cover damage from abuse,
misuse, or commercial use. Proof of purchase is
needed for in-warranty service.

BUY WITH CONFIDENCE

To get the fastest delivery from CE of any
receiver send or phone your order directly to our
Consumer Products Division. Be sure to calculate
your price using the CE prices in this ad. Michigan
residents please add 4% sales tax. 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 verification.
Prices, terms and specifications are subject to
change without notice. Out of stock items will be
placed on backorder automatically unless CE is
instructed differently. International orders are invited
with a $20.00 surcharge for special handling in
addition to shipping charges. All shipments are
F.0.B. Ann Arbor, Michigan. No COD'’s please. Non-
certified and foreign checks require bank clearance.

Mail orders to: Communications Electronics;
Box 1002, Ann Arbor, Michigan 48106 U.S.A. Add
$12.00 per receiver for U.P.S. ground shipping and
handling. If you have a Master Card or Visa, you
may call anytime and place a credit card order.
Order toll free in the U.S.A Dial 800-521-4414.
Outside the U.S. or in Michigan, dial 313-994-4444.
Dealer inquiries invited. Order your Panasonic
Command Series receiver today at no obligation.
CE logos are trademarks of Communications Electronics™
t Panasonic is a registered trademark of Panasonic Company,
a Division of Matsushita Electric Corporation of America.
Copyright“1981 Communications Electronics™
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Al COMMUNICATIONS
ELECTRONICS™

Consumer Products Division

854 Phoenix O Box 1002 O Ann Arbor, Michigan 48106 U.S.A
Call TOLL-FREE (B00) 521-4414 or outside U.S.A. (313) 994-4444

We’'re first
with the best."
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CELLULAR CAR TELEPHONES

Cellular technology promises to make mobile telephones
more accessible to more users. Here is an inside look at
this proposal that is before the FCC. Danny Goodman
VIDEOTEX FOR TV

Part 3—The alphanumeric and graphic capabilities of the
competing systems that promise to turn your TV set

into an information center. Richard Larratt

SPEECH SYNTHESIS

A look at the various techniques and methods used to
make circuits talk. Karl Savon

BUILD THIS

45

57

66

PROM PROGRAMMER

Self-contained 2716 programmer stores your programs in
reusable EPROM's quickly and efficiently. Robert N. Beaber
DIGITAL THERMOMETER

Easy-to-build thermometer for your home has a unique
clear plastic enclosure. Michael Rigsby

SAFE SUBWOOFER

Based on the patented SAFE principle, this add-on speaker
system provides extended bass response.

George Pappanikolaou

TECHNOLOGY

24

VIDEO ELECTRONICS

Tomorrow's news and technology in this quickly changing
industry. David Lachenbruch

SATELLITE/TELETEXT NEWS

The latest happenings in communications technology
Gary H. Arlen

STATE-OF-SOLID-STATE

What's new in solid-state technology. Robert F. Scott

CIRCUITS
AND COMPONENTS

53

REMOTE VOLUME ATTENUATOR

A single IC lets you remotely control the volume of a radio,
hi-fi or TV. Martin Bradley Weinstein

PRECISION VOLTAGE REFERENCES

How these solid-state components work and how to use them.
Joseph Carmr

HOBBY CORNER

A one-IC programmable sound generator.

Earl “Doc” Savage, K4SDS

NEW IDEAS

Automobile ignition substitute.

VIDEO

74

97

STEREO AUDIO FOR TV

Dual audio channels for broadcast TV is right around the
corner. Here is a look at the competing systems and how
they work. Len Feldman

SERVICE CLINIC

Solid-state vertical sweep circuits. Jack Darr

SERVICE QUESTIONS

R-E's Service Editor solves technicians' problems. Jack Darr

AUDIO

INSIDE DOLBY HX
New version of the Dolby HX headroom-expansion system
for cassette decks. Len Feldman

COMPUTERS

COMPUTER CORNER
Dial-up software networks. Les Spindie

RADIO

82

COMMUNICATIONS CORNER
A window-mounted CB antenna that really works.
Herb Friedman

EQUIPMENT
REPORTS
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MXR Model 156 CX Decoder
Sabtronics 8610A Frequency Counter
Grove Enterprises DSC-2 Code Breaker

DEPARTMENTS

138
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110
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Books 108
Computer Market Center 99
Editorial 6

ON THE COVER

A completely self-contained
PROM programmer for storing
your programs in reusable
2716 EPROM's. This project
is a must for experimenting
with microprocessors and
designing microprocessor
based projects. Construction
details start on page 45.

ANNUAL INDEX
JANUARY—DECEMBER

1981

To present the maximum num-
ber of articles to our readers, we
have not published the Annual
Index as part of this issue. A 4-
page brochure containing this
index is available for those who
need one. To get your free copy,
send a stamped self-addressed
envelope (legal size) to:

Radio-Electronics
Annual Index

45 East 17th Street
New York, NY 10003

Any requests postmarked on
or before April 30 are free. After
that date there is a 50¢ fee. Ques-
tions and comments about any-
thing other than the Index that
are included with your request
cannot be handled. Send them
separately to our Editorial Offices.

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.¥. and additional mailing offices. One-year
subscription rate: U.S.A and U.S. possessions. $13.00,
Canada, $16.00. Other countries. $20.50 (cash orders
only. payable in U.S.A. currency.) Single copies $1.25
© 1981 by Gernsback Publications, Inc. All Rights
reserved. Printed in U.S.A.

Subscription Service: Mail all subscription orders,
chan?es. correspondence and Postmaster Notices of
undelivered copies (Form 3579) to Radio-Electronics
Subscription Service, Box 2520. Boulder. CO 80322.

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

As a service to readers, Radio-Electronics publishes available plans or infor
Because of possible variances in the quality and condition of ials and
functioning of reader-built projects based upon or from plans or information p
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VIDEO ELECTRONICS

DAVID LACHENBRUCH
CONTRIBUTING EDITOR

TUBELESS

CAMERA
® o=

Video cameras have entered the all-solid-state age in the United States with the start
of marketing of Hitachi's MOS camera, which uses a single 25-inch metal oxide silicon
IC as an image sensor. The MOS sensor has 180,000 picture elements, providing a
claimed 260-line horizontal resolution. The camera weighs 3.96 pounds.

The most noticeable aspect of the camera is its small size and light weight—indeed,
the lens and viewfinder combined are larger than the camera itself. The picture differs
from any made with a Vidicon pickup tube in that there is no lag, smear, or burn-in
even when the camera is aimed directly at a light. Hitachi claims that the MOS is good
for 100,000 hours, as compared with 5,000 hours’ average life of a Vidicon. Among its
advantages are low power consumption (5.3 watts), rapid start (picture appears in a
half second), reliability, and ruggedness. The suggested list price is $1,995.

MINI-VHS

While Japanese manufacturers were meeting to standardize on the portable VCR of
the future using quarter-inch tape, it was revealed that JVC has developed a miniature
cassette compatible with the VHS system that can be in production as early as next
spring.

It will record for up to an hour at the slowest VHS speed in a new ultra-compact
portable VCR developed by JVC that weighs about 5.5 pounds and is about 20%
smaller than the Technicolor VCR, which uses non-standard quarter-inch cassettes.

The mini-cassettes can be played back through the portable recorder. or, with an
adaptor, through any VHS recorder. JVC is understood to be talking with other com-
panies in the VHS group to adopt its new system as a standard for portables. The new
mini-VHS development isn't expected to deter Japanese companies from working on a
new quarter-inch standard, but it could take some of the urgency out of their efforts.

NEW MINI-VCR

The smallest and lightest VCR to date made its debut in Germany this past September,
and will be headed this way soon. Ironically, it's made in Japan, not Germany, but will
bear the Grundig label in this country. The new recorder is made by Funai Electric and
is compatible with the small recorder Funai makes for Technicolor, but it has been
completely redesigned. Weight and battery has been trimmed to five pounds (four
pounds without battery) as compared with Technicolor's seven pounds, and the entire
recorder is about the size of a cigar box. It provides slow and fast speeds, freeze-
frame. and records for up to an hour on a quarter-inch cassette only slightly larger
than an audio cassette. The price will be about $1,000 in the U.S., including power supply.

HIGH-
DEFINITION TV

There have been plenty of proposals for high-definition television, most of them cen-
tering on 1,000-plus-line standards requiring about 30 MHz of bandwidth per channel.
Now, along comes Imagevision, developed by Compact Video, which requires 10 MHz,
is claimed to be “ready for delivery," and uses modified conventional equipment.
Imagevision was demonstrated before the Society of Motion Picture and Television
Engineers, where it received favorable comment.

Imagevision uses a new television standard called "“"PALAF" (for Phase Altemnate
Line Alternate Frame) and has 665 lines, claimed to provide the definition of 1,250
lines in other systems, with 24 non-interlaced frames per second. All the equipment
used (such as cameras and videotape recorders) was commercially available gear
modified for the system. The most successful demonstration of Imagevision was the
projection of part of a movie being made using the system. The movie had been trans-
ferred to 35-mm film and was projected on a theater screen. Most observers agreed it
looked every bit as good as a movie made directly on 35-mm film. Somewhat less
successful were satellite-relayed video pictures projected by light-valve projection-TV
systems—but that may be because the projectors became the limiting factors. R-E




2200 SERIES

MENK

DUAL TRACE OSCILLOSCOPES

THE PERFORMANCE/
PRICE STANDARD

fekbronix 2213

Introducing a direct line
to a 60 MHz Tektronix scope
built for your bench!

From the world’s most
respected name in oscil-
loscopes: a new scope,
plus a new direct order
number, that finally
makes it practical to put
Tektronix quality on your

bench...at work or home.

Among professional en-
gineers and technicians
there is no substitute for the
performance and reliability
of Tektronix oscilloscopes.

Now, for the first time,
Tektronix is offering an ad-
vanced scope at an un-
precedented low price—
and has a direct order line
that lets you get your order
processed today!

The scope: the 2213.
Its radical new design
brings you Tektronix
quality for well below
what you would pay for

lesser-name scopes.

The 2213's praciical de-
sign includes 65% fewer
mechanical parts, fewer
circuit boards, electrical
connectors and cabling.
Result: a lower price for you
plus far greater reliability.

Yet performance is pure
Tektronix: there's 60 MHz
bandwidth for digital and
high-speed analog circuits.
The sensitivity for low signal
measurements. The sweep

speeds for fast logic families.

A complete trigger system
for digital, analog or video
waveforms. And new high-
performance Tektronix
probes are included!

2213 PERFORMANCE
DATA

Bandwidth: Two channels,
dc—60 MHz from 10 V/div
to 20 mV/div. (50 MHz from

2 mV/div to 10 mV/div).
Sweep speeds: Sweeps
from 0.5sto50ns (o 5
ns/div with X10 mag).
Sensitivity: Scale factors
from 100 V/div (10X probe)
to 2mV/div (1X probe). Ac-
curate to = 3%. Ac ordc
coupling.

Delayed sweep meas-
urements: Standard
sweep, intensified after
delay, and delayed.
(Need dual time-base
performance and timing
accuracy to = 1.5%7? Ask
about our 2215 priced at
$1400.)

Complete trigger system:

Modes include TV field,
normal, vertical mode, and
automatic; internal, exter-
nal, and line sources; vari-
able holdoff.

Probes: High perform-

ance, positive attachment,
10-14 pF and 60 MHz at the
probe tip.

The price: Just $1100
complete*. Order direct
from Tektronix National
Marketing Center. Phones
are staffed by technical
people to answer your
questions about the 2213.
Your direct order includes a
15-day return policy and full
Tektronix warranty.

Now it's easier than
ever to get your hands on
a Tek scope!

ORDER TOLL-FREE

Ask for Department 100
(In Oregon, Alaska and
Hawaii: 1-503-627-5402
collect.) Lines are open
from 8am EST to 5 pm PST.

*Price FO.B.. Beaverion: OR

Copynight® 19882 Tektronix, Inc. All ights reserved 121

Tektronix

COMMITTED TO EXCELLENCE
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WHAI'S NEWS

Educators confer
on microcomputers

Microcomputer Week ‘82, the
third annual conference co-
sponsored by the Center for Ad-
vancement of Teaching and
Learning (CATALYST) of Jersey
City State College, will be held
at the college from the 3rd to
the 7th of March 1982.

The conference centers on
microcomputers in education.
Some 66 all-day seminars or
short courses will be offered for
professional development and
improved performance. Each
will include eight hours of in-
structions. Some seminars will
extend over two or three days.
There will also be 24 informal
evening sessions—during dinner
and continuing after dinner—for
groups with special interests
and problems.

Cost of the seminars range
from $95 for one day to $73 per
day for the whole week. A bro-
chure with complete details,
registration forms, etc., has
been prepared. Further informa-
tion is obtainable by phone
from 201-434-2154 or 201-547-
3094, or by mail from CATALYST
Conference, H 112, Jersey City
State College, 2039 Kennedy
Boulevard, Jersey City, NJ 07305.

TV standards converter
for video recorders

Early international television
broadcasts were hampered by
differing television standards.
Systems using the 525-line
frames of the United States,
Japan, and other countries were
incompatible with the 625-line
standard of most of Europe. (At
one time, France had an 815-
line system.)

Those difficulties were over-
come in a number of ingenious
ways for the first few broadcasts,
and very soon ‘‘system convert-
ers” were designed to input the
signals of one system and
change the number of lines,
modulation method, sync sig-
nals, etc., to those of the system
to which the signal was being
relayed.

Color, with its NTSC, PAL,
and SECAM systems, brought
new difficulties, which were
also quickly ironed out with new
converters. Video recording

raised the problem anew, an un-
fortunate circumstance, since
videotapes can be shipped more
easily than international broad-
casts can be set up.

But now a company called In-
stant Replay (2980 McFarlane
Rd., Coconut Grove, FL 33133),
has put on the market an Image
Translator, in two models. The
SMP-1 permits a viewer with a
PAL recorder and receiver to
play NTSC tapes, witout modify-
ing the receiver. The SMP-2 per-
mits a viewer to play back tapes
recorded in the PAL format in
full color on an NTSC VCR,
using an American TV receiver,
without modification. It can be
used with either direct-view or
large-screen projection TV. Thus
international video broadcast-
ing's objective of cultural ex-
change is being extended to
video recording.

The Image Translator is an ex-
tension of the publishing efforts
of the manufacturer, Instant Re-
play Video Magazine, ‘the
world's first video magazine,” a
two-hour tape published bi-
monthly at a price of $59.95 per
issue. Believing the television
image to be the most nearly per-
fect medium of international
cultural exchange, and the
videotape the most nearly uni-
versal unit for such exchange,
owner and editor Chuck Azar
developed the Translator to in-
ternationalize the videotape. To
promote the internationalization
further, a printed list of all Image
Translator owners will be sent
to all subscribers, to enable
them to swap tapes between
countries.

Improved approach in
auto-focus camera

A new Pentax 35-mm SLR
camera, the ME-F, expected
on the market in early 1982, in-
troduces a new computerized
through-the-lens electronic fo-
cusing system. Measuring the
actual focal contrast at the cen-
ter of the field of vision, ina man-
ner similar to that of the human
eye, the system is claimed to be
far more accurate than those
that cover the whole field, or
range-finder electronic systems
that measure the image-field
distance.

AUTQ o

Cus
Ty

PENTAX ME-F single lens reflex camera with new 35-mm-70-mm Zoom lens.

The new camera focuses cor-
rectly on complex patterns, sub-
jects behind glass, and over the
whole depth-of-field range.

The ME-F lets the photog-
rapher know when the subject
is in focus by means of a dual-
signal indication: An LED lights
in the viewfinder at the point of
optimum focus and a beep sig-
nal sounds.

The list price of the ME-F—
with zoom lens—is expected to
be about $1,000.

New VideoDisc features
demonstrated in France

Dr. Jon K. Clemens, co-recipi-
ent of the Rhein Prize 1979, and
Director of VideoDisc Systems
at RCA's research laboratories,
demonstrated the advanced ca-
pabilities of the new RCA ‘CED’
(Capacitance Electronic Disc)
system at the recent Vidcom
convention in Cannes, France.
Dr. Clemens showed such fea-
tures as programmable random
access, high-speed visual
search, repeat picture, and auto-
matic repetition of selected pro-
gram segments.

In demonstrating the visual-
search feature, Dr. Clemens
used the prototype system's two

search speeds, 16 and 120x.
He also programmed the player
to repeat sections of the disc,
demonstrated its repeat-picture
capability, and proved its wear-
free feature by playing a still pic-
ture from a single groove for 20
minutes—amounting to 9,000
replays of the same groove.

No date was set for the in-
troduction of those advanced
VideoDisc player features to the
market.

FAA renovating nation’s
air traffic control

The Federal Aviation Adminis-
tration is undertaking a program
to upgrade air-traffic control
computers  throughout the
country. The program is aimed
at meeting projected air-traffic
demands of the 1990's and be-
yond. It will call for replace-
ment of the 23 Air Route Traffic
Control Center computers with
an advanced system.

RCA has been awarded a $4
million contract to provide sys-
tem engineering and technical
analysis in the program. RCA's
work will cover five areas: re-
quirements specification and
allocation; cost, schedule, and

continued on page 12




Here's a professional, portable
DC-20 MHz Oscilloscope with
build-it-yourself Heathkit savings

Heathkit

dusl trace OSCHIORC O

Compact enough to fit under an airplane
seat, the Heathkit 10-3220 represents out-
standing value in its class. Weighing only
16 pounds, the 10-3220is designed for field
service troubleshooters who need a light,
portable battery-operated scope for use

X-Y inputs for Lissajous measurements:
Feedtwo separate input signals to the 10-3220.

Wide DC-20 MHz bandwidth: The 10-3220
can measure a very wide range of input signals.

Outstanding sensitivity: Vertical signals as

where AC power is not available.

Dual-trace versatility: The |0-3220 allows you to com-
pare two different signals simultaneously—to make input/
output comparisons, check phase relationships and
accomplish other complex measurements. Algebraic
functions add versatility.

Special invert display function: Enables you to com-
pare two waveforms that are nearly 180 degrees out of
phase - by inverting one of the wavefaorms.

FREE CATALOG

Complete details on Heathkit oscilloscopes
—and nearly 400 other electronic kits for your
home, work or pleasure — are in the new
Heathkit catalog. Send the coupon at right
for yours today, or pick one up at any of the
65 convenient Heathkit Electronic Centers**
located throughout the U.S. and Canada.

If coupon is missing, write Heath Co., Dept.
020-866, Benton Harbor, M| 49022,

- R
Heathklt “Mail Order, F.O.B, Benton Harbor, MI

Also available assembled, mail order priced at $995.00, FO.B. Prices, specifications
and product availability subject 1o change without notice. * * See the white pages of
your telephone book for the Heathkit Electronic Center nearest you, Heathkit Elec-
tronic Centers in the U.S. are operated by Veritechnology Electronics Corporation,
a wholly-owned subsidiary of Zenith Radio Corporation. GX-387

low as 2 millivolts can be accurately measured
by the very sensitive 10-3220. Accuracy Is as
high as 3 percent (from 20-30 deg. C), on both vertical
and horizontal measurements.

Save more than 30% when you build it yourself: The
10-3220 Portable 20 MHz Oscilloscope Kit is value-priced
at just $689.957

Easy to build: Thorough Heathkit assembly manuals
take you step-by-step, from unpacking to final plug-in.
Anyone can do it. And experienced service techs are just
a phone call away, to help you during building or servicing.

MAIL TO: Heath Company, Dept. 020-866
Benton Harbor, Ml 49022

[ YES, Please send me your free Heathkit Catalog.
I'm not currently receiving your catalog.

Name

Address

City __State
GX-387 Zip
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Now NRl takes youinside
the new TRS-80 Model il
microcomputer tofrainyou
athomeasthenewbreed
of computer specialist!

NRI teams up with Radio Shack advanced
technology to teach you how to use, program, and
L service state-of-the-art microcomputers.
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It's no longer enough to be just a
programmer or a technician. With mi-
crocomputers moving into the fabric of
our lives (over 250,000 of the TRS-80™
alone have been sold), interdisciplinary
skills are demanded. And NRI can pre-
pare you with the first course of its kind,
covering the complete world of the
microcomputer.

Learn At Home in
Your Spare Time

With NRI training, the program-
mer gains practical knowledge of hard-
ware, enabling him to design simpler,
more effective programs. And, with ad-
vanced programming skills, the tech-
nician can test and debug systems
quickly and easily.

Only NRI gives you both kinds
of training with the convenience of
home study. No classroom pressures,
no night school, no gasoline wasted.
You learn at your convenience, at your
own pace. Yet you're always backed
by the NRI staff and your instructor,
answering questions, giving you gui-
dance, and available for special help
if you need it.

You Explore the New
TRS-80 Model III
Inside and Out

NRI training is hands-on train-
ing, with practical experiments and de-
monstrations as the very foundation of

your knowledge. You don’t just program
your computer, you go inside it...watch
how circuits interact...interface with
other systems. .. gain a real insight into
its nature.

Training includes the new TRS-80
Model 111 microcomputer, 6-function LCD
Beckman multi meter, and the NRI Discovery Lab
with hundreds of tests and experiments.

You also work with a precision
26-scale, 6-function LCD Beckman mul-
timeter featuring full portability and a
3'/> digit display. Using it along with the
exclusive NRI Discovery Lab and your
TRS-80, you perform over 60 separate
experiments in all. You learn how to
troubleshoot and gain greater under-
standing of the information
your tests give you.

Advanced
Technolo

Microcomputer Is
Yours to Keep

As part of your training,
NRI sends you the new, state-
~ of-the-art TRS-80 Model I1I micro-
computer. This functional unit is
complete with 65-key keyboard and 12”
display in one desk-top unit. It features

high-speed cassette loading, built-in
interface for parallel printer, and provi-
sions for optional disk drive. Its 4K RAM
is internally expandable to 16K or 48K
and its BASIC language is compatible
with most Model I software.

Along with your multimeter and
the NRI Discovery Lab, this latest
concept in advanced microcomput-
ers is yours to learn with, yours to
keep and use for your own personal
programs, business use, and other
applications.

Send for Free
Catalog...No

Salesman Will Call

Get all the details on this exciting
course in NRI's free, 100-page catalog. It
shows all equipment, lesson outlines,

[ jand facts on other electronics courses
such as Complete Communications

with CB, TV and Audio Servicing,

interest areas in all.

bother you. Keep up with the latest
technology as you learn on the world’s
most popular computer. If postcard has

been used, write to NRI Schools, 3939
Wisconsin Ave., Washington, D.C. 20016.

NRI Schools
McGraw-Hill Continuing
t" I Education Center
‘J.
Hall

3939 Wisconsin Ave.
Washington, D.C. 20016
We'll train you for the good jobs.

(TRS-80 is a trademark of the Radio Shack division of Tandy Corp.)

Digital Electronics, eleven different

Send today, no salesman will ever

2861 AdvYNHa3d
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WHATI'S NEWS

continued from page 6

risk analysis; performance anal-
ysis, simulation, and modeling;
feasibility and trade studies,
and technical management
standards and practices.

Super circuit chips
speed data tenfold

“Super chips," that Hughes
Aircraft call “electronic circuits
that resemble an array of 100
Los Angeles street maps on a
thumb tack,' are now being de-
veloped at Hughes' laboratories.
Called Very High Speed Inte-
grated Circuits (VHSIC), they will
be more reliable and require less
power than integrated circuits
now in use.

The chip technology used in
the program includes CMOS
(Complementary Metal Oxide
Semiconductor) and SOS (Sili-

PHOTO-LITHOGRAPHY MACHINE that will be used to etch VHSIC circuits on

con On Sapphire). The SOS
technology is especially signifi-
cant for military systems, be-
cause it is inherently hardened
against radiation.

Hughes has also received an
Army contract to develop a high-
speed electron-beam lithography
system that will focus beams of
electrons to write circuit pat-
terns in submicron dimensions.
Those circuit patterns will be
converted into transistors and
interconnects smaller than any
now in production.

Yankee chess computer

is new world champion
Chess Champion Mark V, made

by SciSys Computer Inc. of New

York City, emerged as the win-

ner in the Commercial Division,

World Micro Computer Chess

chips the size of a thumbtack. Hughes and five other firms are in the program
conducted by the Defense Department to develop the high-speed super-
chips. The machine is being operated by Hughes technician Margaret Sanchez.

THE CHESS CHAMPION MARK V.

Championships, held last Fall in
Travemunde, Germany. The
tournament was held under the
auspices of the |International
Chess Association and the
World Chess Federation. It was
open to all chess programs ex-
ecuted by readily available one-
chip microprocessors.

The Chess Champion Mark V
is an AC-powered chess com-
puter with an integral LCD
chessboard. Its 32K memory is
many times more powerful than
the average home computer,
and its variable time control en-
ables it to play any form of
chess, from Speed to Tourna-
ment. It can play 12 games
simultaneously against humans,
other computers, or even
against itself. On request, it can
analyze. comment, or advise on
the game in progress. and can
provide a complete game history
or predict the outcome.

Sony Corp sets up
a U.S. laboratory

Sony Consumer Electronics
Laboratories (SOCEL) a division
of Sony Corp of America, will be
located in the Century Plaza in
Paramus, NJ, reports Sony
Corp. executive vice president
Kenji Tamiya. The laboratories
will conduct research, develop-
ment. and design work, par-
ticularly the areas of CATV
systems and terminals, receivers

for direct satellite broadcasts,
and videotext/teletext systems
and terminals. ""The laboratories
will offer a unique opportunity
for interaction between Ameri-
can and Japanese engineers,”
said Mr. Tamiya.

The new laboratory is the
latest in a number of Sony
“firsts” in America. In 1972
Sony opened the first U.S. color
TV plant owned by a Japanese-
based company, in San Diego,
CA. In 1977, it established what
is now one of the largest mag-
netic tape plants in the world, in
Dothan, AL. The Sony Tech-
nology Center in Palo Alto, CA,
carries out broadcast equipment
research, development, and
manufacturing, and was the
first Sony facility to be located
outside Japan.

Electronic newspaper
debuts in Chicago
NITE-OWL, a full-channel tele-
text publication, is now being
broadcast on WFLD-TV, Chan-
nel 32, Chicago. Designed for
late-night information, it sup-
plies up-to-the-minute news,

sports, weather, and other in- |

formation, and advertising.
Information is presented in
text form (teletext) on the
screen. Teletext was first de-
veloped in Great Britain and is

now being offered commercially |

in the United States by Field
Electronic Publishing, R-E




LETTERS

SENDING GOOD CW

Fie on Herb Friedman, and a fig in his
ear! He seems to be showing an infirmity
of old age—intolerance—and maybe even
a lack of good sense in “Communications
Corner,"” Radio-Electronics, October
1981.

As a ham, from my earliest days, | tried
diligently to send good CW, first on a
straight key, then on a swiper (homebrew)
and then on the ultimate (for those days):
a bug (also homebrew). And, |, too, share
his view that handwrought CW is a pure
performing art.

First ticketed in 1933, | am now (after a
long layoff) a reconstituted ham. Once |
got back on the air, | was thunderstruck
by the bad straight key fists, the miserably
misadjusted and, misrun bugs, and that
ultimate abomination: the key running its
operator instead of the other way around.
Do you ever hear a ‘6" sent with four dots
any more?

Then, |, too became aware of the beauti-
ful CW coming from microprocessor key-
boards, whether at 20 or 60 wpm. What a
joy! As with good writing, | believe that
CW should be sent with clarity and in-
telligibility, and to hell with dialects or
accents. If it takes a machine to do it, so
be it! It's all right with me.

So come on, Herb. Don't display the
length and condition of your teeth, Get a
good keyboard and join the fun. | have
one (homebrew) and it's better than
crackerjack.

C.H. FRERES, KJ6G,
San Diego, CA

NIKOLA TESLA

| would like to associate myself with the
thoughts expressed in the letters by Marc
Seifer and Vince Marasco in the June
1981 Radio-Electronics about Nikola Tesla.

Tesla is one of my favorites. | can turn
on my Edison light bulb and visualize, in
some vague manner, Tesla's rotating
magnetic field at some remote point miles
away. Yes, it is truly Tesla's rotating mag-
netic field—the one he discovered before
he invented a device wherein the field
could reside and produce rotating power:
the induction motor. And subsequently, he
was forced to invent a device to generate
that magnificent field—the polyphase
alternator.

Had Edison’'s proposal for electric
power distribution prevailed, we would
now have direct-current generating
power plants spaced about every mile
where electricity is in use today. And we
would know no such thing as the sealed
motor-compressor system used in modern
refrigeration and air-conditioning sys-

tems. Edison's DC voltage could not be

stepped up or down with transformers,
| and the losses in his system would be
great.

What about electric-power transmis-
sion without wires? Some large company
—I would suggest Westinghouse—should
embark upon a research project to redis-
cover that lost art.

| could go on and on. | am interested in
Tesla and his discoveries. A machinist
friend of mine is also fascinated, as are
others in the electronics field. Had Nikola
Tesla never existed, nevertheless, civiliza-
tion would have required one like him just
the same.

Knowledgeable people have been
made aware of most of the other great
men of the past—so why not the unique
Nikola Tesla? :
ALFRED C. POWELL,

Pensacola, FL

Why not, indeed? Well, you're doing
your part.

LED VU METER ENCLOSURE

Reading through the May 1981 Radio-
Electronics, | was struck by the appear-
ance—in the article, “Build This LED VU
Meter'—of an enclosure produced by our
client, PacTec Corp., subsidiary of
LaFrance Corp. | checked carefully for a
reference to the PacTec Enclosure, to no
avail. In fact, | noted that the kit for the
VU-1 available from BFA Electronics
actually includes no case at all.

Your readers might like to know that
the case seen in the article is available
from PacTec, Enterprise and Executive
Avenues, Philadelphia, PA 19153. It isone
of the series CM enclosures, and appears
specifically to be a CM 5-200.

We have many prototyping kits in our
line. The kits are particularly useful to de-
signers and hobbyists, and are available
in a wide range of sizes. | hope that you
and your readers will find this material
useful.

JON H. CLINCH,
Larwin/Livers Associated, Inc.

RADAR DETECTORS

In reading the “Letters" department in
Radio-Electronics, and being the owner
of one of the best "Super Het'" radar de-
tectors on the market, | can only feel sorry
for those people who must constantly chal-
lenge the right to own and operate such
devices. It is a shame that, for once, the
foxes were ‘“‘outfoxed themselves" by
allowing a hole in the law big enough to

continued on page 22

( WHYK40
BECAME THE
LARGEST
SELLING
CB ANTENNA
IN JUST
ONE YEAR!

Becandl

™

OFFERS A
MONEY BACK
- [DOUBLE GUARANTEE
e TRANSMITS

FARTHER

» RECEIVES
CLEARER

"..THAN ANY ANTENNA
IT REPLACES!

AN AMERICAN MADE PRODUCT
FROM AN AMERICAN COMPANY.

Call your local CB Dealer

Yellow
Pages

For a FREE demo!

AMERICAN ANTENNA

pyright 1979 American Antenna Elgin, lllinois
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Introducing
the Sinclair ZX81

If you're ever going to buy
a personal computer, now is the
time to do it.

The new Sinclair ZX81 is the
most powerful, yet easy-to-use
computer ever offered for anywhere
near.the price: only $149.95* completely
assembled.

Don't let the price fool you. The
ZX81 has just about everything you
could ask for in a personal computer.

A breakthrough
in personal computers

The ZX81 is a major advance over
the original Sinclair ZX80—the world's
largest selling personal computer and
the first for under $200.

In fact, the ZX81's new 8K Extended
BASIC offers features found only on com-
puters costing two or three times as much.

Just look at what you get:

B Continuous display, including moving
graphics

B Multi-dimensional string and numerical
arrays

*Plus shipping and handling. Price includes connectors
for TV and cassette, AC adaptor, and FREE manual

NEW SOFTWARE:Sinclair has ZX PRINTER: The Sinclair ZX
Printer will work with your ZX81,
or ZXB80 with 8K BASIC. It will
be available in the near future
and will cost less than $100.

published pre-recorded pro-
grams on cassettes for your
ZX81, or ZX80 with 8K BASIC.
We're constantly coming out
with new programs, so we'll
send you our latest software
catalog with your computer.

B Mathematical and scientific functions
accurate to 8 decimal places
B Unique one-touch entry of key words
like PRINT, RUN and LIST
B Automatic syntax error detection and
easy editing
B Randomize function useful for both
games and serious applications
M Built-in interface for ZX Printer
B 1K of memory expandable to 16K

The ZX81 is also very convenient
to use. It hooks up to any television set
to produce a clear 32-column by 24-line
display. And you can use a regular
cassette recorder to store and recall
programs by name.

i you already own a ZX80
The 8K Extended BASIC
chip used in the ZX81 is available
as a plug-in replacement for your
ZX80 for only $39.95, plus shipping
and handling—complete with new key-
board overlay and the ZX81 manual.

So in just a few minutes, with no
special skills or tools required, you can
upgrade your ZX80 to have all the
powerful features of the ZX81. (You'll
have everything except continuous dis-
play, but you can still use the PAUSE
and SCROLL commands to get moving
graphics.)

With the 8K BASIC chip, your
ZX80 will also be equipped to use the
ZX Printer and Sinclair software.

Order at no risk**

We'll give you 10 days to try out
the ZX81. If you're not completely satis-
fied, just return it to Sinclair Research
and we'll give you a full refund.

And if you have a problem with
your ZX81, send it to Sinclair Research
within 80 days and we'll repair or replace

it at no charge.
**Does not apply to ZX81 kils

' § e
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and handling.

16K MEMORY MODULE:
Like any powerful, full fledged
computer, the ZX81 is expand-
able. Sinclair's 16K memory
module plugs right onto the
back of your ZX81 (or ZX80,
with or without 8K BASIC).
Cost is $99.95, plus shipping

ZX81 MANUAL: The ZX81
comes with a comprehensive
164-page programming guide
and operating manual de-
signed for both beginners and
experienced computer users.
A $10.95 value, it's yours free
with the ZX81.
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Introducing
the ZX81 kit

If you really want to
save money, and you enjoy
building electronic kits, you
can order the ZX81 in kit form
for the incredible price of just
$99.957 it's the same, full-featured
computer, only you put it together
yourself. We'll send complete, easy-
to-follow instructions on how you can
assemble your ZX81 in just a few hours.
All you have to supply is the soldering iron!

How to order

Sinclair Research is the world's larg-
est manufacturer of personal computers.

The ZX81 represents the latest
technology in microelectronics, and it
picks up right where the ZX80 left off.
Thousands are selling every week.

We urge you to place your order
for the new ZX81 today. The sooner you
order, the sooner you can start enjoying
your own computer.

To order, simply call our toll free
number, and use your MasterCard or VISA.

To order by mail, please use the 5 B e e e e e e ] e e e e S SRS S S

oupon. And send your check or money PRICEt QTY. AMOUNT

order. We regret that we cannot accept

purchase orders or C.O.D’s, .;? ZX81 | $149.95

\_-\.,)) -
CALL 800-543-3000. Ask for op- ZRSINI SO0

erator #509. In Ohio call 800-582-1364. 8K BASIC chip (for ZX80) 39.95

In Canada call 513-729-4300. Ask for

16K Memory Module (for ZX81 or ZX80) 99.95

operator # 509. Phones open 24 hours
a day, 7 days a week. Have your Master-

Shipping and Handling 4.95 $4.95

Card or VISA ready.
These numbers are for orders

—— TOTAL

Sinclair Research Ltd., 2 Sinclair Plaza,
Nashua, NH 03061.

MAIL TO: Sinclair Research Ltd., One Sinclair Plaza, Nashua, NH 03061.

NAME

1
|
|
l
only. For information, you must write to |
|
|
|

ADDRESS

sincCi=ir

CITY/STATE/ZIP

tU.S, Dollars




EDITORIAL

The FCC’s Teletext Non-Standard

RADIO-ELECTRONICS

This issue of Radio-Electronics presents the third and concluding
article of a series that describes the teletext proposal now before
the FCC. When teletext is fully implemented, it will offer the
general public interactive access to a virtually limitless supply
of information—information that will be broadcast as part of a
standard TV program. A special decoder attached to your TV set
will pick off the information and display on the TV screen. To
provide interactive access, the user will be tied to a central data
bank via either a cable-TV connection or via a modem and tele-
phone line.

Teletext promises to provide a massive array of services to the
general public. Some of the services being considered include
home banking; home shopping, with purchases billed directly to
your bank account and the items shipped direct to your front
door; airline reservations; books; magazines; etc., etc. The pos-
sibilities are endless, limited only by our imagination. Indeed, the
benefits of a fully implemented teletext service will be enormous;
it will even help energy conservation.

Up until now, the FCC has been considering three systems:
Prestel, Antiope, and Telidon. | say "‘up until how" because as we
go to press the FCC has made a decision—actually a non-decision!
The FCC has ruled to let the three competing formats fight it
out in the marketplace. That means that we will live with three
incompatible teletext systems; consumers will be buying non-
compatible teletext decoders until two of the competing formats
die.

At this point, | would like to remind you that the FCC was set
up to regulate electronic forms of communication within the
borders of the U.S. That was to maintain order and insure com-
patibility for our citizens. Their latest ruling appears to contradict
the very reason for the FCC's existence. What, may | ask, was the
FCC doing for the last three years while it was supposedly con-
sidering the three systems? Why did the FCC waste two years
of an EIA subcommittee’s time evaluating the three systems. And
what answer will the FCC offer to those consumers who now must
purchase three decoders to receive all teletext broadcasts instead
of just one? | wonder what heights of non-wisdom have finally
overtaken our non-commissioners in this non-ruling.

22772

ART KLEIMAN
Managing Editor
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Visit Your Heathkit
Electronic Center*

where Heath/Zenith Products are
displayed, sold and serviced.

PHOENIX, AZ

2727 W. Indan School Rd.
602-279-62
ANAHEIM, GA
330E. Ball Rd.
714-776-9420
CAMPBELL, CA
2350 S. Bascom Ave.
408-377-8920

EL CERRITO, CA
6000 Potrero Ave.
415-236-8870

LA MESA, CA

8363 Center Dr.
714-461-0110

LOS ANGELES, CA
2309 5. Flower St.
213-749-0261

POMONA, CA

1555 N. Orange Grove Ave.

714-623-3

REDWOOD CITY, CA
2001 Middiefield Rd.
415-365-8155
SACRAMENTD, CA
1860 Fulton Ave.
916-486-1575
WOODLAND HILLS, CA
22504 Ventura Blvd.
213-883-0531
DENVER, CO

5940 W. 38th Ave.
303-422-3408

AVON, CT

395 W, Main St. (Rt. 44)
203-678-0323
HIALEAH, FL

4705 W. 16th Ave.
305-823-2280
PLANTATION, FL
7173 W. Broward Bivd.
305-791-7300
TAMPA, FL

4019 W, Hillsborough Ave.

813-886-2541
ATLANTA, GA

5285 Roswell Rd.
404-252-4341
CHICAGO, IL
3462-66 W. Devon Ave.
312-583-3920
DOWNERS GROVE, IL
224 Ogden Ave.
312-852-1304
INDIANAPOLIS, IN
2112 E. 62nd St.
317-257-4321
MISSION, KS

5960 Lamar Ave.
913-362-4486
LOUISVILLE, KY
12401 Shelbyville Rd.
502-245-7811
KENNER, LA

1900 Veterans
Memorial Hwy.
504-467-6321
BALTIMORE, MD
1713 E. Joppa Rd.
301-661-4446
ROCKVILLE, MD
5542 Nicholson Lane
301-881-5420
PEABODY, MA

242 Andover St.
617-531-9330
WELLESLEY, MA
165 Worcester Ave.
617-237- 1510
DETROIT, M

18645 W. Elaht Mile Rd.
313-535-6480

E. DETROIT, MI
18149 E. Eight Mile Rd.
313-772-0416
HOPKINS, MN

101 Shady Oak Rd.
612-938-6371

ST. PAUL, MN

1645 White Bear Ave.
612-778-1211

BRIDGETON, MO
3794 McKelvey Rd.
314-291-1850

OMAHA, NE
9207 Maple St.
402-391-2071

ASBURY PARK, NJ
1013 State Hwy. 35
201-775-1231

FAIR LAWN, NJ
35-07 Broadway (Rt. 4)
201-791-6935

AMHERST, NY
3476 Sheridan Dr.
716-835-3090

JERICHO, L.1. NY
15 Jericho Turnpike
516-334-8181

ROCHESTER, NY
937 Jefferson Rd.
716-424-2560

N. WHITE PLAINS, NY
7 Reservoir Rd.
914-761-7690
CLEVELAND, OH
28100 Chagrin Bivd.
216-292-7553

COLUMBUS, OH
2500 Morse Rd.
614-475-7200

TOLEDO, OH
48 5. Byrne Rd.
419-537-1887

WOODLAWN, OH
10133 Springfield Pike
513-771-8850

OKLAHOMA CITY, 0K
2727 Northwest
Expresswag
405-848-7593

PORTLAND, OR
—see Vancouver, WA

FRAZER, PA
630 Lancaster Pike

Eﬂt. 30;
15-647-5555
PHILADELPHIA, PA

6318 Roosevelt Blvd.
215-288-0180

PITTSBURGH, PA
3482 Wm. Penn Hwy.
412-824-3564

WARWICK, RI

558 Greenwich Ave.
401-738-5150
DALLAS, TX

2715 Ross Ave.
214-826-4053
FORT WORTH, TX
6825-A Green Oaks Rd.
B17-737-8822
HOUSTON, TX

1704 W. Loop N.
713-869-52

SAN ANTONID, TX
7111 Blanco Road
512-341-8876

MIDVALE, UT

58 East 7200 South
801-566-4626
ALEXANDRIA, VA

6201 Richmond Hwy.
703-765-5515

VIRGINIA BEACH, VA
1055 Inuegendence Bivd.
B04-460-0997

SEATTLE, WA

505 8th Ave. N.
206-682-2172
TUKWILA, WA
15439 53rd Ave. S.
206-246-5357
VANCOUVER, WA
516 S.E. Chkalov Drive
206-254-4441
MILWAUKEE, Wi
5215 W. Fond du Lac
414-873-8250

*Units of Veritechnology Electronics Corp. CP-199R3



CLEAR.QUICK. QUIET.

ALL THREE,

You get sharp, easy-to-read printouts. You get them fast,
over 150 characters per second, from a printer that's loaded
with convenience features.

The Heath/Zenith 25 Printer is a heavy-duty, high-speed,
dot matrix printer. It produces up to 300 lines per minute with
whisper-quiet smoothness. The entire 95-character ASCII
set prints in upper case and lower case with descenders, in
a 9 x 9 matrix. All functions and timing are microprocessor-
controlled.

The features described below tell only part of the story. You
have to see it in action to know how good it really is.

Adjustable tractor-feed
width with dual sets

of tractors for smooth,
bi-directional paper
movement. Adjustable
vertical and horizontal

Character pitch is hard-
ware or software-select-
able at10,12,13.2 and
16.5 characters per
inch, for a maximum of
222 characters per line.

Standard RS-232C

ONLY 51,095

Pick the store nearest you from the list at left. And stopin
today for a demonstration of the Heath/Zenith 25 Printer. If
you can't get to a store, send $1.00 for the new Zenith Data
Systems Catalog of assembled commercial computers

and also receive free the latest Heathkit Catalog. Write
Heath Co., Dept. 020-864, Benton Harbor, Ml 49022.

HEATH/ZENITH

Your strong partner

Uses standard edge- Software- or hardware-

interfacing for compati-
bility with most systems.
Also 20mA current loop
serial interface.

punched papers in
single or multiple forms
or fanfold.

selectable baud rates

at110, 150, 300, 600,

1200, 4800 and 9600.

tabs. That gives you great
flexibility in setting
up forms.

Character set includes Heavy-duty construc-

33block graphic tion for reliable opera-
characters for charts tion and long life under
and graphs. daily use.

Convenient cartridge
ribbon for quick, no-
mess replacement.

Completely enclosed
cabinet muffles sound
for quiet operation.

Special detectors tell
you when you're out

of paper or when paper
jams.

*In kit form, F.O.B. Benton Harbor, MI. Also available completely assembled and
tested at $1,595. Prices and specifications are subject to change without notice.

CP-204A

€861 AHvNH4E3d

—
=



RADIO-ELECTRONICS

=Y
[+ -]

At CIE, you get
clectronics
career

training
from
specialists.

If you're interested in learning how to fix air
conditioning, service cars or install heating systems —
talk to some other school. But if you're serious

about electronics...even earning an Associate Degree...
come to CIE —The Electronics Specialists.

Special Projects Director
Cleveland Institute of Electronics
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y father always told me that
there were certain advan-
tages to putting all your eggs in one
basket. “John,” he said, “learn to
do one important thing better than
anyone else, and you'll always be
in demand.”
I believe he was right. Today is
the age of specialization. And I
think that's a very good thing.
Comnsider doctors. You wouldn’t
expect your family doctor to perform
open heart surgery or your dentist to
setabrokenbone, either. Would you?
For these things, you’d want a
specialist. And you'd trust him. Be-
cause you'd know if he weren’t any
good, he'd be out of business.

Why trust your education
and career future to
anything less than a
specialist?

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

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

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

Specialists aren’t for
everyone.

I'1l tell it to you straight. If you
think electronics would make a nice
hobby, check with other schools.

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

At CIE, we combine
theory and practice. You
learn the best of both.

Learning electronics is a lot
more than memorizing a laundry list
of facts about circuits and transis-
tors. Electronics is interesting be-
cause it's based on some fairly recent
scientific discoveries. It’s built on
ideas. So, look for a program that
starts with ideas —and builds
on them.

That's what happens with CIE's
Auto-Programmed® Lessons. Each
lesson uses world-famous
“programmed learning” methods to
teach you important principles. You
explore them, master them com-
pletely. . . before you start to
apply them!

But beyond theory, some of our
courses come fully equipped with
the electronics gear to actually let
you perform hundreds of checking,
testing and analyzing projects.

In fact,depending on the course
vou take, vou'll do most of the basic
things professionals do every day—
evenusea Digital Learning Laboratory
to apply the digital theory essential
today to keep pace with electronics
in the eighties.

Plus there's a professional quality
oscilloscope you build and use to
“see’ and ‘‘read” the characteristic
waveform patterns of electronic
equipment.

You work with experi-
enced specialists.

When you send us a completed
lesson, you can be sure it will be
reviewed and graded by a trained
electronics instructor, backed by a
team of technical specialists. If you
need specialized help, you get it fast
... in writing from the [)z;culty spe-
cialists best qualified to handle
your question.

People who have known
us a long time, think of us
as the “FCC License
School.”

We don’t mind. We have a fine

record of preparing people to take. ..

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

the exams get their Licenses. You
may already know that an FCC
License is needed for some careers
in electronics —and it can be a
valuable credential anytime.

Associate Degree

Now, CIE offers an Associate in
Applied Science Degree in Electronics
Engineering Technology. In fact,
all or most of every CIE Career
Course is directly creditable
towards the Associate Degree.

Find out more? Mail this
card for your FREE
CATALOG today?

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

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

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

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

Pattern shown on oscilloscope screen is simulated.

r-----------------l

Cleveland Institute of Electronics, Inc.

1ClI

Print Name

1776 East 17th Street, Cleveland, Ohio 44114

D YES » « « John, I want to learn from the specialists in electronics — 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?

Check box for (5. 1. Bill information: [] Veteran

Address Apt.

City

State ZAp ik Lt s 1 il
Age Phone (area code) =

] Active Duty

RE-30
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MODEL MS-6050

THE FEATURES
YOU WANT

® 6° flat faced PDA/CRT with 15kV
acceleration, internal graticle and ex-
ternal trace rotator.

® 50MHz dual trace (—3db), 70MHz
(—6db); triggers beyond 80MHz, rise
time ~7ns.

® Built-in signal delay of 50ns in display,
plus trigger delay of 100ms to 1us in 5
steps plus vernier.

® 1mV sensitivity thru 1T0MHz, 5mV thru
50MHz; with CHZ invert.

® Time base has 20 ranges from 0.2us
to 0.5s/Div plus x5 magnifier.

® Fully shielded switching regulator
power supply and shielded trans-
former.

® Has TV sync, X-Y or X-Y-Z.

® Clean lay-out with glass PCB's etc. for
easy service and calibration.

® Complete with two hook-on probes,
spare fuse and detachable UL listed
AC cord. One year parts and labor
warranty.

AT PRICES
YOU CAN AFFORD!
10 Up
1-9 Ea. Each
MODEL MS-6050 $1079 $1025

MODEL MS-6040 899 825
(Same as shown

above but 40MHz

dual trace with

sweep delay only)

NORTH SOA]
AMERICAN [“dcorporation

1126 Cornell Avenue, Cherry Hill, NJ 08002
Tel. (609) 488-1060
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LETTERS

continued from page 13

squeeze my Q-1000 detector through.

| don’t believe for one moment that the
policeman operating the radar unit is
primarily interested in saving my life on
the roadways, or is instructed and knowl-
edgeable enough to use the device with-
out error. When | see a policeman just
sitting behind a bush, operating those
objectionable devices, | see my state and
local tax money being wasted.

With crime the way it is today, | think
that speeding is the lowest rung on the
ladder when it comes to breaking the law.
If as much time went into combatting
other areas of crime as is spent in playing
“cat and mouse’' with the motorist, | think
we would see a sharp decline in crime in
those really important areas. Besides, if it
were not for the high revenue collected
by ticketing motorists for their deeds, |
doubt whether we would see policemen
just sitting around, relaxing in their cars
with their radar units.

To say that every radar-detector owner
has it solely for the purpose of speeding
without getting caught is like saying that
anyone who owns a gun is planning a
bank job or an assassination. What the
complainers need is to be tagged by
radar; then their attitudes would change. |
have seen so many radar traps that were
cleverly set up, that | hate to think about
how much money was collected that way.

Let us face the facts: As long as radar is
used the way it is, and radar detectors are
legal—as they should be—then the game
will continue on the highways. |, for one,
will continue to plug in my detector for
protection.

M.J. RYBICKI,
Berwyn, IL

THE PIANOCORDER

We read Warren Baker's article about
the Pianocorder in your November 1981
issue with much interest. It is certainly a
fascinating development, and we are
pleased to have licensed Superscope to
reproduce many of our piano rolls on
their cassettes.

| do object to a few minor points, how-
ever. The so-called ‘old-fashioned”
pneumatic players are still being manu-
factured by the thousands; and so are the
rolls, which are not nearly as *'fragile” as
you might be led to believe. Some of our
products are 80 years old, and still per-
forming well.

In addition, rolls bear not only the
music but the printed lyrics as well, posi-
tioned to appear simultaneously with
their corresponding notes. Grouping
around an '"old-fashioned” player, and
singing along with the rolls, is a pleasure
that no electronic update has yet sur-
passed.

QRS MUSIC ROLLS, INC.,
Robert J. Berkman, Adm. Assistant

BACKSCATTER

I'd like to comment on the article by Mr.
Stanley Leinwoll, “Why Radio Moscow is
continited on page 103
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Outputs: 5V or 13V DC,
adjustable = 1%,V

Zeroto 7.5 amﬁ, each voltage.

Two LED displays,
monitor V or A—
or two DC voltmeters .

Adjustable current limiting

Only

$299.75.

NEW!

WP-709.

Double-slot

Supplyst™
power supply.

Power supplied:
13Vor5yVv,
adjustable

Measure circuit
voltage #1

Measure circuit
voltage #2

DC power to test logic or mobile
equipment. Another VIZ Value

HERE'S REAL PRECISION

Select the precise voltage you want:
5V or 13V, adjustable =1,V at each
range. Output is laboratory quality.
Ripple less than 10mV, peak to peak.
Regulation better than 0.1%.

HERE'S REAL POWER
Up to 7.5 amp. at each voltage—

plenty for computer circuits, PA
systems, mobile transmitters, autos,
boats, planes.

HERE'S REAL CONVENIENCE
Front panel controls for instant
voltage adjustment and precise fine
adjustment to within 0.1V. Two 3-digit
LED displays permit continuous

monitoring of both voltage and
current during use. Current limiting
control with instant pushbutton reset.

The WP-709 is like two precision
power supplies for a price less than
you might pay for one— PLUS two
digital DC voltmeters.

VIZ Supplyst ™

power supplies with digital displays of voltage and current

WP-705 $289.95

Single output
0-50VDC. 0-2A

WP-707 $374.75

Dual output
Two 0-25VDC. 0-2A.

| .QQ_"‘. LMo
-

Fully regulated, adjustable current limiting power sup-
plies, PLUS two built-in digital DC voltmeters in a single
quality unit. Digitally monitor output voltage or current,
or two external voltages.

WP-706 $295.95

Single output
0-25VDC. 0-4A.

WP-708 $5424.95

Triple output Two 0-20VDC, 0-2A
One 5VDC, 0-4A

VIZ DC power supplies

Fully regulated, continuously adjustable voltage
outputs with short circuit protection.

Single WP-703A
0-20VDC. 0-500mA

Single WP-704A

$107.00  [avoc oos0ma

Analog meters and overload indicators.

VIZ RELIABILITY
VIZ is a 50 year-old company. Our instruments are
fully warranted, parts and labor, for a year.
All items tested to NBS standards. We offer service and parts

Dual WP-702A Two 0-20VDC. 0-200mA $150.75

availability for a minimum of ten years. Over 15 repair depots in U.S. A.

Want full technical details and a demonstration? Call toll-free. 1-800-523-3696, for the VIZ distributor nearest you

N 1774

Look to VIZ for value, quality, availability.

Over 70 instruments in the line— PLUS full accessories.
VIZ Mfa. Co., 335 E. Price St., Philadelphia, PA 19144
CIRCLE 7 ON FREE INFORMATION CARD




SATELLITE/TELETEXT NEWS

GARY ARLEN
CONTRIBUTING EDITOR

TELETEXT Although line 21 of the vertical blanking interval is used primarily for closed captions for

LOOK-ALIKE people with impaired hearing, a number of new activities are making that channel look
more like teletext. Dozens of programs on ABC, NBC, and PBS are transmitted with
SERV'CES those closed captions each week: a special TeleCaption decoder is required.

But in the past few months, several projects have gotten underway to add more text
services. For example, early in the year the networks began transmitting “InfoData,”
which is a text sequence, used intially to announce which programs will be captioned
during the coming week. More recently, KCET-TV Channel 28 in Los Angeles began
carrying "Newsline," a version of the Associated Press news “ticker'’ used by cable TV
systems. In that service, electronic versions of the news wire scroll across the screen of
TV sets keyed into the captioning system. WHA-TV in Madison Wisconsin, KWCM-TV
in Appleton, Minnesota and WNET in Newark, NJ are planning similar news and in-
formation systems on line 21. All are public-TV stations.

TEXT VlA Several teletext packages, intended primarily for cable-TV usage, are going aloft via
SATELL'TE satellite during the coming months. The most ambitious is one that will supplement
“The Weather Channel,” a new all-day weather-information service due to get under
way in 1982. The teletext portion will include local weather reports transmitted from the
Weather Channel's Atlanta headquarters to “Weather STAR'' addressable teletext re-
ceivers in various cities. Meanwhile, another 24-hour text-only weather-information
service, “View Weather," is being transmitted as part of the CableText package on
Satcom | Transponder 6.

Perhaps the most substantial teletext-via-satellite project is the one now under way at
Time Inc. About 4,000 pages of information are being sent over a full transponder from
Time Inc. headquarters in New York to Southwestern Cable TV in San Diego (owned by a

Time subsidiary) as part of a major teletext test.

AROUND THE Blonder-Tongue Laboratories, a long-time respected supplier of cable-TV hardware,
is getting into the earth-station business with a new dish and earth-station modulator.
SATELLITE Forget any ideas about using satellites to collect solar power and beam it down to
CIRCUIT earthas the next big wave of satellite activity after communications satellites. The U.S.
Department of Energy gave a tentative approval to such a concept, which would
probably take 50 years to put into place. But a few months ago the National Research
Council recommended against such a plan, saying it would be far too costly—as much
as 3 trillion dollars. Furthermore, such a solar-power satellite would probably create inter-
ference with communications satellites and there would be other technical and political
problems in developing such a system. But, just in case, NASA is going to continue
keeping an eye on the idea. ...
Metromedia is now sending the Merv Griffin Show to TV stations; Merv's show is

transmitted on Westar lll every morning, to be taped by stations which run it later in the
day.

RADIO-ELECTRONICS

CANADIAN A British Columbia judge has found an apartment-house manager “not guilty"” of ac-

JUDGE cusations that he operated a private satellite dish to provide video programming go

tenants. The decision is seen as a victory for backyard satellite-receiver users in

APPROVES Canada, where the federal government has been trying to crack down on use of such

PR'VATE private terminals. The ruling, however did not resolve the question of reception of
video transmissions via satellite from across the border.

TERMINALS Meanwhile, prosecuters in other Canadian provinces are continuing their cases
against other private-terminal owners—both commercial operators (such as the apart-
ment-house manager) and personal users. The Canadian Radio-Television Commis-
sion requires earth-station operators to have a technical certificate and a broadcast
license. R-E
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PERFORMANCE
BEYOND PRICE
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Just what you expect from Data Precision.

A Better Way to Get
A Better Meter.

If you've been holding off getting a
digital meter until the right deal came
along, it's herel

Data Precision is offering better-than-
ever prices on its most popular high-
performance hand-held 332 digit meters.
It's the ideal time to get rid of finicky,
hard-to-read analog meters—or even
digital meters that ﬁave seen better days.

No matter what you measure, now's the
time to upgrade your bench. With
Data Precision.

31, DMMs
Model 936: $368 $145 with coupon
Model 935: $158 $135 with coupon

Get 29 ranges with all the functions,
with 0.1% basic accuracy, protection up
to 6kV spikes and hi/lo ohms excitation.
All'in a one-hand case toughened for the
field, yet accurate enough for most
bench needs.

Both models read 100xV-1000VDC,
100 V-700VAC; 1pA-2A AC or DC; and
100mQ2-20MQ.

The 936 also features audible continuity
beep and overvoltage alarm, for faster
“eyes-off” testing.

Data Precision, Division of Analogic Corporation, Electronics Avenue,
CIRCLE 17 FOR DEMONSTRATION

CAPACITANCE METER
Model 938: $238 $199 with coupon
Measure from 0.1pF to 2000xF with 3%
digit 0.1% accuracy. This surprisingly
economical meter offers immediate direct
reading, and simple pushbutton operation,
outperforming capacitance meters, DC
time constant meters, and even bridges
costing 2 to 5 times as much.

TEMPERATURE METER
Model 940: $19& $175 with coupon

You can read -65°C (-85°F) to 150°C
(302°F), with 0.1° resolution below 200°.
You also get a detachable 6” semiconduc-
tor probe with 4° cable. The 940 offers an
extremely short settling time, and main-

tains 0.4°C (0.7°F) accuracy,

Every one of these high-performing LCD
meters operates up to 200 hours on a
standard 9V transistor battery, and is
warranteed for 2 full years.

We want you to discover Data Precision
quality, so from now through March 31
we are offering a $20.00 saving when you
present this coupon to one of our
distributors.

Visit your local Data Precision
distributor.Or call toll free

(800) 343-8150 or (800) 892-0528

in Massachusetts for the name of the
distributor nearest you.

Name

Save $20.00 on a Data Precision 935-6 DMM, Capacitance Meter or Temperature Meter
{any quantity)

|

Address

Offer expires March 31, 1982.

. I
le)
i
1

Data Precision Division of Analogic Corporation

“———_—-——_——_H_———--——--J

Prices USA

BEDATA PRECISION

DIVISION OF ANALOGIC CORPORATION

Danvers, MA 01923, (617) 246-1600, TELEX (0650) 921819
CIRCLE 83 FOR ADDITIONAL INFORMATION



ECG is a registered trademark of Philips ECG, Inc.

Two ways 1o find replace

When you think about the number o
new electronic gizmos that come off th
boat every year, it’s staggering.

If you happen to be a repairman, it's
enough to drive you crazy. It seems
there’s absolutely no way for you to
keep on top of all those new electronic
components required.

But don’t worry. There's a very easy
way to keep up. Get a Sylvania ECG®

RADIO-ELECTRONICS
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nents for foreign parts.

faster Replacement Guide from your
thilips ECG distributor.

It cross references more than 170,000
\dustry part numbers to over 2,500
1CG devices including most of the
\ard-to-find foreign parts.

You get concise escriptions on each
vith clear illustrations of packaging and
ircuit diagrams. And, you have the full
echnical resources of Philips at your

disposal for any tricky replacements
you might have questions about.

What's more, the ECG parts you
receive are of the highest quality. Spec-
ifications on these devices aré equal to,
and usually exceed, those of the origi-
nal part. To maintain quality and per-
formance levels, all of the ECG’s are
checked in accord with military stan-
dard testing procedures.

CIRCLE 16 ON FREE INFORMATION CARD

But the best part is that you don’t
have to go every which way to get
them. You just go to your neare st
ECG distributor.

PhilipsECG

SR T
A North American Philips Company

N 2861 AdYNYE3d
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LECIFDNIES

omplete Electronics
bupply Catalog

FOR ADDITIONAL
COPIES, CIRCLE
READER SERVICE
NUMBER 13

...A BOOK FULL OF
EXCITING PRODUCTS!

THE COMPLETEELECTRONIC WORKSHOP
OFFER
= Capacitor Kit
* L.C. Kit
* Space-Saving Storage Cabinels
* Treasure Hunter Metal Detector
* New Beckman HD100 Multi-Meter
* Beckman Hand-Held Meters
Tool Kits
LM-3 Logic Monitor
_ Resistor Kit
Triple Reguinted P.C. Board
A DM-13 Resistor Substitution Box Kit
Hitachi 50 MHz Scope
X Hitachi 100 MHz Scope
§ = DM-11 Frequency Meter Module

* * OM-10 Low Ohm Meler Module

* DM-12 8-Channel Scope Mulliplexer
= DM-8 Capacitance Meler Module
* DM-7 550 MHz Frequency Counter

" = DM-5 & DM-5A Circull Designers

* DM-5B Power Supply Adapter

5 * DM-6 Triple Power Supply Bargain

= DM-2 Funclion Generator
= DM-4 Pulse Generalor
* Proto-Board Solderiess Breadboards

e LM-1 & LM-2 Logic Monitors

BT he Ides Box & Accessories
felitachi Oscilloscopes
5001 Universal Counter Timer
aperimentor & G.T. Sockets & Bus Sirips
fB001 650 MHz Frequency Counter
$2001 Function Generator
001 Pulse Generator
401 Frequency Standard
#0071 Digital Capacitance Meter
ax 50 Hand-Held Frequency Counter
Proto-Clip* IC Test Clips
WK -1 Wire Jumper Kit
#" Instrument Cases & Hardware
§* PB-203, PB-203AK & PB-203A Powered Prolo-
Board* Breadboards
LP-1 & LP-2 Logic Probes
LP-3 & DM-9 Probes
8 DP-1 Logic Pulser
LTC-1 & LTC-2 Logic Analyais Test Kits
Probe Accessories
BAK 15 MHz Scope
BAK 5 MHz 3" Scope

B&K AF Generators

Alphacom Computer Printers
Sharp PC-1211 Pockel Computer
Sharp Printer/ Cassetie Interlace

Albia Technical Library Selections
550K Frequaency Counter Kit
PA-1 & QHA-1, Hardware Posts & Quick Hooks

EQUIPMENT REPORTS

MXR Model 156
CX Decoder

CIRCLE 101 ON FREE INFORMATION CARD

MXR 156

MXR INNOVATIONS, INC. (740 DRIVING
Park Avenue. Rochester. NY 14613)
offers an interesting line of audio acces-
sories. Their latest one is a CX decoder,
the model 156.

As you must be aware by now, CX is
a compatible companding system for
CX-encoded records. Without a de-
coder. the records sound normal. With
a decoder. they attain a dynamic range
of about 85 dB. with the extension being
at the **quiet’” end. That means that the
noise floor drops by 20 dB, resulting in
virtually noise-free playback and a
much more natural-sounding reproduc-
tion of the recorded material.

My first experience with the model
156 decoder was uncanny. I cued the
turntable arm, stepped back, and
waited for the music to begin. Nothing
happened. Thinking that maybe I had
switched my speakers off, [ went up to
check them. As I was looking. the
music began. There'd been no noise
when the stylus contacted the record,
and no noise from the lead-in groove.
Nothing!

And the quality of the sound! Loud
passages were, of course, loud—CX
doesn’t concern itself with headroom.
What was amazing was that during
quiet passages, I could hear things that
I would otherwise have missed because
of record surface-noise. And. between
cuts. there was nothing to indicate that

a record was on the turntable—just
dead silence. It was like being present
at a performance in a hushed room. The
only thing you heard was what you
were supposed to hear. and then, you
heard it all. It's something that has to
be experienced to be believed.

About the time you read this, CBS is
expected to have about 50 CX-encoded
records on the market. and a number of
other recording companies have signed
agreements with CBS to also use the
CX companding system.

The MXR decoder

The model 156 is extremely simple to
connect and use. Two sets of audio
cables connect it to the tape-recorder
loop of your preamp or receiver; it ob-
tains its power from a 117-volt power
line. (My early-model decoder did not
have provisions for restoring the use of
the jacks that it occupied; MXR tells
me that this will be remedied in later
models. In any event. the fact is that
the decoder can be placed just about
anywhere in the loop with other equip-
ment. thus still allowing your sound
system full flexibility.)

All the controls are located on the
small unit’s front panel (the jacks are
on the rear apron). A 7-inch calibration
record is included with the decoder,
and calibration is simply a matter of
playing the record and adjusting the
REFERENCE LEVEL control until neither
one of the two LED’s mounted in the
front panel is on. That’s all there is to
it. The adjustment isn’t even critical—
an error of as much as 6 dB will not be
noticeable.

After the unit has been calibrated,
nothing has to be adjusted until a dif-
ferent phono cartridge or amplifier is
brought into the system.

Aside from the REFERENCE LEVEL
control, there are only two others—one
for pDISPLAY that brings the LED’s into
the circuit, and one to switch the de-
coder into or out of the system. There's
no power switch—the device draws
only 2.4 watts when in use and the as-
sumption is made that it will probably
be connected to a switched outlet on
your equipment, anyway.

The frequency response of the de-
coder is given as 20 Hz-20 kHz. +0,
—0.5 dB. THD is less than 0.09% over
that range. with 0.05% typical at 1 kHz.

B 2861 AHVNHE3d



Total dynamic range available is speci-
fied as 100 dB.

The manual, while short, explains
everything you'll need to set up and use
the decoder.

One word of caution: The decoder
- works only for CX-encoded records. If a
CX-encoded record is recorded on tape
and played back through the decoder,
only the characteristics of the material
on that record will be modified; any
tape hiss that was present before will
still be there. il

Finally. while CX records are on the
shelves. they may be hard to locate—
the fact that a recording is CX-encoded
is shown on the back of the jacket. not

the front. (That may be due to the fact
that. since the records can also be
played on ordinary equipment without
a decoder, the record companies don’t
want to scare away record buyers who
don’t know about the system and don’t
have special equipment.) Once CX gets
a foot in the door. though, the CX logo
will probably mdve to the front. where
it can easily be seen.

The MXR model 156 decoder is a
good example of how simple it is to im-
prove the pleasure you can get from a
good recording. It has a suggested list
price of $99.95...and don’t forget to
watch for the CX logos on the back of
the record jackets. R-E

Get MORE in capacitor
types and ratings at a

RADIO-ELECTRONICS

(%]
[=]

Sprague Q-LINE" Distributor

No matter what type of capacitor you're looking for, look for it on a
Q-MART® capacitor display. You'll find exactly what you want. That's be-
cause the Sprague Q-LINE features a computer-selected inventory of
most-frequently-used capacitors. And blister-pak packaging keeps the
capacitors clearly visible and fully
protected.

For detailed information on all Q-LINE products (capacitors, switches, chassis
boxes, optoelectronic devices, DIP/SIP components, resistors, wiring compo-
nents, etc.) write for 40-page Catalog C-652 to Sprague Products Co., Distributors’
Division of the Sprague Electric Co., 509 Marshall St., i
North Adams, Mass. 01247.

Where MORE is more than a promise.

THE MARK OF RELIABILITY

a subsidiary of ﬂtw
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FOR ANYONE—WHETHER HE'S A TECH-
nician, ham. or designe—who has to
measure signal-frequencies, a frequency
counter is a necessity. For a long time [
tried getting along without one. I'd bor-
row one from friends or, more usually,
take the equipment to be checked out—
usually an amateur radio handie-talkie
or a piece of digital equipment I'd put
together—to someone who had a
counter.

Eventually that became too much.
The stuff I was building was getting too
awkward to carry, and frequently re-
quired more than a simple yes-or-no
frequency check. So, I finally broke
down and purchased a counter of my
own.

My choice was the Sabtronics model
8610A 600-MHz counter. Although it
has a smaller brother (the model 8110A,
good to 100 MHz) and a bigger one (the
model 8000B, that goes up to 1 gigaherz),
the 600-MHz version offered just what
I needed. with a little bit to spare.

It covers all the radio bands [ use and
has a low-frequency limit of 20 Hz;
some of my projects involve audio fre-
quencies and the model 8610A is ideal
for that end of the spectrum. too.

Putting it together
The counter is available either as a
kit or assembled. Naturally. I chose the
kit form. I was very pleasantly surprised
with the quality of the components—
and of the manual—that came with the
kit. The main PC board is silk-screened
and solder masked. The 600-MHz pre-
scaler board is not, but very clear dia-
grams make it difficult to go wrong.
The construction manual is excellent.
There are plenty of diagrams and
(literally) step-by-step instructions with
continied on page 32
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fixTVs...

what brand
should |

You're on the spot.

Any set you tell your
customer about has a
chance of failing sometime.

But though we’re not
saying were perfect, we'd like
you to recommend RCA.
Because we're sure your
customer will love its picture
performance.

You can find the
problem and repair it
quickly if anything does
go wrong. Because with
RCA’s unitized chassis,
failures are easy to handle.

get:

CA gives frequent
hands-on workshops, as
well as lectures. So when
failures do occur, you'll
be ready.

RCA has more than
500 distributors
nationwide. We have this
large network because we
don’t want you to have to
wait too long for parts.

We also keep your
inventory expenses lower by
using components instead of
modules, in most circuits.

! ! We know your

customers think you’re
responsible for everything
about their sets.

Good and bad.

And that’s why we here
at RCA are doing everything
possible to make sure that
when you finish a service call,

verybodv’s smiling. Your
customer’s happy with your
recommendation.
And you're still the
expert.

RGA

RCA IS MAKING
TELEVISION
BETTER AND BETTER.

For your free subscription to RCA COM-
MUNICATOR, our magazine of news and advice for
service technicians, write RCA, Dept. 1-455, 600 North
Sherman Drive, Indianapolis, 1N 46201:

CIRCLE 6 ON FREE INFORMATION CARD

2861 AHYNH83d

w
-



EQUIPMENT REPORTS

continued from page 30

a space for you to make a mark indi-
cating that you've successfully com-
pleted that step.

There are z!so a number of construc-
tion hints along the way, at places
where a novice builder might find him-
self wondering exactly what he was
supposed to do. There's even an intro-
ductory section on how to make good
solder connections. The manual in-
cludes a table showing what readings
should be obtained with different switch
settings and. finally, provides trouble-
shooting hints. Sabtronics leaves noth-
ing to chance!

Calibration of the unit is easy. An
internal SENSITIVITY control is adjusted
using a voltmeter, and a small variable
capacitor trimmed to bring the counter
right on frequency. That calibration can
be performed in two ways. The first is
conventional—input a 10-MHz signal
from a known-to-be accurate source.
The second method requires a short-
wave receiver, but is just about as ac-
curate. A receiver tuned to WWV at
10 MHz is used as a standard, and the
counter, placed close to the receiver,
adjusted to read the same frequency.
The accuracy of the receiver isn't criti-

- .

cal—when the National Bureau of
Standards says it’s transmitting on 10
MHz. who's to doubt it?

Construction went quickly, and the
unit worked the first time it was turned
on.

Features

The model 8610A has an 8-digit LED
display. The decimal point, which ad-
justs its position automatically, also
serves to indicate the gate time: 0.1, 1.
or 10 seconds, by flashing at that rate,
There is also an overflow indicator on
the display to indicate an out-of-range
condition.

Three switches on the front panel
select frequency range, gate time, and
turn the counter on and off. A single
BNC connector is used for input. Power
is supplied either by four **C-type
nickel-cadmium rechargable cells (op-
tional) or from a power supply/charger,
also available as an option. The counter
can be used while the batteries are
being charged.

Earlier. I mentioned a low-frequency
limit of 20 Hz. I should clarify that by
stating that the guaranteed operating
range is 20 Hz-600 MHz. Typical op-
erating range, though. is specified as
being from 10 Hz to 750 MHz. Resolu-
tion is claimed to be 0.1 Hz up to 10
MHz. 1.0 Hz to 100 MHz. and 10 Hz to
600 MHz.

u

“Fast and accurate readings.

The counter features input protection
—from 150-volts RMS up to 10 MHz to
4-volts RMS above 100 MHz. Its sen-
sitivity is 10-mV RMS up to 100 MHz,
70-mV RMS up to 450 MHz, and 150-
mV RMS to 600 MHz.

The unit uses a temperature-con-
trolled crystal oscillator and, while
there is some drift—under 200 Hz
during the first few minutes of opera-
tion—the counter is essentially rock-
stable after less than half an hour. Tem-
perature stability is given as 0.1 ppm
(Parts Per Million) per °C, with an aging
rate of less than 5 ppm per year., Ac-
cording to the specifications, setability
is claimed to be =2 ppm: I found it even
better.

The counter measures 8 x 6.5 x 3
inches and weighs 1.2 pounds without
batteries. A bail is provided to tilt the
unit up for better visibility. There’s
quite a lot of empty space in the enclo-
sure. which leads me to wonder what
other items Sabtronics has in mind to
put in there.

I feel that the model 8610A frequency
counter is one of the best equipment
choices I could have made for my
bench. It's available from Sabtronics
International, Inc., 3709 N. 50th Street,
Tampa, FL 33610 for $119.00 in kit
form and $149.00 assembled, plus $5.00
for shipping and handling. R-E

continued on page 34

That's why we use the AWS EZ-Metetr DMMs.”

“At ITS, we maintain and service hundreds
of pieces of computer equipment used by
over 200 airline companies throughout the
world. If even one piece of equipment goes
down, serious back-up problems can occur.
So our job is not only to make the proper
repairs, but to make them fast. That's why
we use the AWS EZ-Meter series of Digital
Multi-Meters. With their Autoranging fea-
ture (volts & ohms) we can count on quick,
accurate readings hundreds of times a
day — both on the bench and in the field.
And with their Five-Year warranty, we
think they're the best hand-held DMMs
you can buy.”

Other outstanding features include:

B Autoranging and full manual mode

(Models EZ-6100 & 6110)

B Audible continuity tone with 5 settings

(Models EZ-6100 & 6110)

B Nominal DC wvolt accuracy 0.5% of

reading (Models EZ-6100 & 6110)
B Zero adjust feather-touch button

B Low and normal power Ohm ranges
H 300 hours minimum continous opera-

tion with two 1.5V “AA" batteries

B 32 digit LCD indicates the function,

reading and feature simultaneously

B Exclusive FIVE-YEAR Warranty!
CIRCLE 21 ON FREE INFORMATION CARD

Bob Murray, ITS Equipment & Leasing Co!

For more information on the EZ-Mei
series or any of the other fine AV
instruments call your local distributor
contact A.W. Spermry Instruments In
245 Marcus Blvd., Hauppauge, N.Y. 117
© 800-645-5398 Toll-Free (N.Y., Hawa
Alaska call collect 516-231-7050).

AW. SPERR
INSTRUMENTS IN(

The Measurable Advantag




if you can beat these
youmusthave a
business.

16 K RAM KITS 13.95
Set of 8 NEC 4116 200 ns

GUARANTEED ONE FULL YEAR
DISKETTES

ALPHA DISKS® ......... 21.95

SINGLE SIDED, CERT DOUBLE DENSITY
40 TRACKS, WITH HUB-RING, BOX OF 10,
GUARANTEED ONE FULL YEAR

VERBATIM DATALIFE

MD 525-01,10, 16 26.50
MD 550-01,10, 16 44 .50
MD 577-01.10. 16 34.80
MD 577-01, 10, 16 4560
FD 32 OR 34-9000 36.00
FD 32 OR 34-8000 45.60
FD 34-4001 48.60
PRINTERS

ANADEX DP 9500 1295.00
ANADEX DP 9501 1295.00
CENTRONICS 739 765.00
C-ITOH 25 CPS PARALLEL 1440.00
C-ITOH 25 CPS SERIAL 1495.00
C-ITOH 45 CPS PARALLEL 1770.00
C-ITOH 40 CPS SERIAL 1870.00
C-ITOH TRACTOR OPTION 195.00
EPSON MX-80 $CALL
EPSON MX-80 F/T SCALL
EPSON MX-100 GRAPHIC $CALL
EPSON GRAPHICS ROM 90.00
1DS-445G PAPER TIGER 779.00
1DS-460G PAPER TIGER 945.00
IDS-560G PAPER TIGER 1195.00
NEC SPINWRITER 3510 Ser.RO 219500
NEC SPINWRITER 3530 Par RO 2195.00
NEC SPINWRITER 7710 Ser. RO 2645.00
NEC SPINWRITER 7730 Par.RQ  2645.00
NEC SPINWRITER 7700 D Sellum 2795.00
NEC SPINWRITER 3500 Sellum 2295.00
OKIDATA MICROLINE 80 389.00
OKIDATA MICROLINE 82A 549.00
OKIDATA MICROLINE 83A 849.00
OKIDATA MICROLINE 84 1199.00
QUME 9/45 2149.00
MALIBU 200 DUAL MODE 2685.00

APPLE GAME SOFTWARE

POOL 1.5 29.95
ALIEN RAIN (AKA GALAXIAN) 20.95
SNOGGLE (REQ. JOYSTICK) 27.95
RASTER BLASTER 24 95
APPLE PANIC 24.95

APPLE SOFTWARE

MAGIC WINDOW Word Processor 89.00
MAGIC WAND 275.00
WORDSTAR 259.00
MAILMERGE(Reqg WORDSTAR) 90.00
SPELLSTAR(Req WORDSTAR) 169.00
DATASTAR 199.00
EXPEDITER |l Applesoft Compiler 89.00
PES: PERSONAL FILING SYSTEM 79.00
PFS: REPORT GENERATOR 79.00
ASCII EXPRESS Terminal Program  59.95
Z-TERM CP/M* Comm Software 89.95
MICROSOFT FORTRAN 165.00
MICROSOFT COBOL 550.00
DB MASTER 3.0 179.00
VISICALC 3.3 169.00
VISIPLOT 149.00
VISIDEX 159.00
CCA DATA BASE MANAGER 99.00
A-STAT COMP. STATISTICS PKG. 119.00

MODEMS

NOVATION CAT ACOUSTIC MODEM 145.00

NOVATION D-CAT Direct Connect 165.00
NOVATION AUTO-CAT AUTO ANS. 219.00
NOVATION APPLE-CAT 349.00
UDS 103 LP DIRECT CONNECT 175.00
UDS 103 JLP AUTO ANSWER 209.00

D.C.HAYES MICROMODEM Il{Apple)}299.00

D.C HAYES 100 MODEM(S-100) 325.00
D.C.HAYES Smart Modem(RS 232) 24900
LEXICON LX-11 MODEM 109.00

APPLE HARDWARE

VERSA WRITER DIGITIZER 249.00
ABT APPLE KEYPAD 119.00
MICROSOFT Z-80 SOFTCARD 289.00
MICROSOFT RAMCARD 159.00
VIDEX 80 x 24 VIDEO CARD 299.00
VIDEX KEYBOARD ENHANCER 98.00

M&R SUPERTERM 80 x 24 Video Bd.315.00

NEC 12" GREEN MONITOR 199.00
SANYO 12" MONITOR(B&W) 249.00
SANYO 12" MONITOR(Green) 269.00
SANYO 13" COLOR MONITOR 469.00

SSM AIO BOARD (INTERFACE)A&T 165.00

SSM AIO BOARD (INTERFACEKIT 135.00
ZENITH 13" HI-RES.Green MON 139.00
CPIM SOFTWARE

MICROSOFT BASIC-80 299 00
MICROSOFT BASIC COMPILER 319.00
MICROSOFT FORTRAMN-80 369.00
PEACHTREE SYSTEMS CALL
MAGIC WAND(Requires CPIM™ )  275.00
WORDSTAR(Requires CPIM™ ) 325.00

MAILMERGE(Requires WORDSTAR) 110.00
SPELLSTAR(Requires WORDSTAR) 199.00

CALCSTAR 239.00
DATASTAR 24900
SPELLGUARD 239.00

CP/Mis a reqistered trademark of Digital Research

We built a reputation on our prices and your satisfaction.

We guaraniee everylhing we sell lor 30 days: If anything s
wrang, (ust return the item and we'll make i1 righl, And. ol
course, we |l pay the shipping charges

We accepl Visa and Master Card on all arders. COD orders
accepled up to $300.00
Please add $2 00 lor standard UPS shigi

on orders under 50 pounds, delivered in Ih

g and handling
ti
Call us for shipping charges on ilems thal weigh more than 50
pounds. Foreign, FPO and APD orders please add 15% for
shipping. Calitornia residents add 6% sales lax

nental U.5

The prices quoted are only valid for stock on hand and all
prices are subject ta change without nolice

(213)706-0333

31245 LA BAYA DRIVE, WESTLAKE VILLAGE, CALIFORNIA 91362

CIRCLE 10 ON FREE INFORMATION CARD
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NEW 23 K
PERSONAL

sreringh

SPECIAL FACTORY SALE PRICE!!

You get this new APF IM-1 full size, extra featured Computer:
Includes a powerful 6800 Motorola Microprocessor, 14,000
Bytes ROM with a simplified LEVEL 11 BASIC built in, 9,000
Bytes user RAM, Color, Sound, Full 53 professional keyboard.
Two 10 key numeric pads, two controllers, high speed built in
cassette that operates at 1200 baud, loads and reads 4 times
faster than other computers. Has built in speaker with volume
control, microphone jack, and 3-digit counter, high resolution
graphics 256x192 (LIKE APPLE). Test display is 16 lines, 32
characters. It has 8 colors, will accept TAPE-DISK or PLUG
IN CARTRIDGES. Includes owners manual and BASIC lan-
guage book, 90 days parts and labor warranty, UL listed, FCC
approved. All this in a beautiful black and white CONSOLE
CASE. Weighs 20 pounds, list price $599.95.

15 DAY FREE TRIAL Return within 15 days complete and
undamaged for refund of purchase price.

DON’T MISS THIS FANTASTIC SALE!! Phone 312/382-5244 to
order and get delivery in 7 days, or send a certified check,
money order or personal check to PROTECTO ENTERPRIZES,
BOX 550, BARRINGTON, ILLINOIS 60010. We honor Visa and
Master Charge, Ship C.0.D. Add $15.00 for shipping, handling
and insurance. lllinois residents add 6% tax.

IRCLE 27 NFORMATION CARD

—Stereo Expanders. Two
at solutions to sp

You know the problem. Station fading...picket fencing...generally
poor and frustrating FM car radio reception in the country and suburbs.
We've ended all that with our great little space-age Stereo Expander
devices. Hooked up between the radio and the broadcast antenna, they
create a tremendous boost in sensitivity—over 15 dB—bringing in
far-away FM stations sharp and clear. Simple, effective. Model ASC-100
hides completely out of sight; Model ASC-100DX mounts neatly any-
where underdash, has an off switch when the boost isn't needed.

the antenna specialists co.

a member of The Allen Group Inc.

® "Stripos of Quality™
12435 Euciid Avenue, Cleveland, OH 44106

International Div. 2200 Shames Dr
Wostbury, LI New York 11560
Canada: A C Simmonds & Sons. Lid

CIRCLE 28 ON FREE INFORMATION CARD
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continued from page 32

Grove Enterprises
Model DSC-2
Code Breaker

CIRCLE 103 ON FREE INFORMATION CARD

Grove DSC-2

OVERALL
PRICE

EASE

OF USE
INSTRUCTION
MANUAL

PRICE
Amus
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WITH THE CASUAL MONITORING OF VHF/
UHF frequencies at an all-time high, it
is not surprising that many law-enforce-
ment agencies, among others, are con-
cerned with the privacy of their com-
munications. While many of those
agencies prefer to use a simple *‘10™
code, or a variation of it, still others
prefer the additional protection of a
voice privacy system.

There are many ways to garble a
voice transmission including speech in-
version, rolling code, spread spectrum,
frequency hopping, and voice digitizing.
The new model DSC-2 from Grove
Enterprises restores intelligibility to
speech-inverted communications.

In speech inversion, high voice-fre-
quencies and low voice-frequencies are
transposed by the mixing action of a
local audio-oscillator. A descrambler
simply takes the inverted speech and
restores it by passing it through a cir-
cuit that is identical to the one that
originally scrambled it. That is what
this unit does.

Since an agency that wishes to
scramble its transmissions can choos.
any oscillator frequency it wants, the
unit has a control to *‘fine tune’’ the re-
stored speech. Often, a speech-inverted
signal will also have an audio tone
superimposed over it for increased
security. That technique, called tone
masking, reduces the intelligibility of
even restored speech. The Code Breaker
has a tunable audio notch-filter to re-




move such an audio tone, leaving the
restored speech out in the clear. The
unit can also be used with shortwave
receivers to remove heterodyne inter-
ference that is often heard on broadcast
transmissions as well as when monitor-
ing single-sideband and CW signals.

The unit requires 12-volts DC for op-
eration. There is an optional power
supply available from the manufacturer,
or you can use any mobile power
supply. The power jack is of the re-
cessed coaxial variety. eliminating the
possibility of a short circuit while
plugging in the power supply. There is
also an internal diode that is used to
prevent damage if the power-supply
connections are accidentally reversed.
Although designed for 12-volt opera-
tion. in our tests (more on that later) we
noticed that the unit operated at power
inputs ranging from 8 to 16 volts with-
out any noticeable degradation of the
audio signal, Incidentally. all of the re-
quired interconnection cables are in-
cluded with the unit.

The unit has an internal speaker. If
you wish, an external speaker, ear-
phones, or a recording device can be
connected using the rear-panel-mounted
external speaker jack. Other rear-panel
jacks allow you to connect up to two re-
ceivers to the descrambler.

Our test

The notch-filter control allowed for
considerable rejection (up to 60 dB at
midrange) over the 800-3000-Hz fre-
quency range. Tuning was sharp, per-
mitting the removal of distracting tones
without destroying the audio character
of the speech. Incidently, the audio
quality of the speaker seemed quite
good:; that may be because the rugged
metal cabinet provides a favorable
acoustical housing. The local oscillator
for the speech descrambler was tunable
from 2600 to 4000 Hz, defeating all
types of single-inversion speech-
scrambling systems.

Quiescent current during idle (no in-
put driving the unit) was measured at 55
mA. The current increased to approxi-
mately 200 mA during high-level audio
transients. Since the audio circuitry is
designed around a 2.5-watt LM380N,
no appreciable heating or distortion
was evident.

At normal volume levels, a 2N3904
twin-T oscillator injects a sine-wave
tone into a Motorola MC1496P balanced-
mixer IC. The output is passed through
the notch filter to the audio stage. Sig-
nals can be processed by the audio fil-
ter even when the unit is not in the de-
scramble mode. allowing for greater
flexibility.

The decoder sells for $97.95, plus
$2.25 shipping, with the AC adaptor;
$89.95, plus $2.25 shipping, without. It
is available from Grove Enterprises,
Brasstown. NC 28902. R-E

RCA’s New See-and-Do VCR
Video Tape Training Program. ..

“Familiarization and Servicing the
VFT190 Video Cassette Recorder”

Video Tape. . .
60-Minutes
Full Color

Workshop Manual. . .
Fully Illustrated
Servicing Procedures

Training Workbook. . .
Reinforces Your Learning
With “Hands-On" Exercises

The 60-minute full-color Technical Training Video Tape (VHS Format)
will prove to be invaluable for technician training or for use at the
bench when the VFT190 is being serviced. Includes specific visual
instruction with audio narration on Microprocessor System Control
Operation and Servicing, Servos, and Signal Processing.

The most vital circuit areas are referenced to the VCR counter number
so the technician can proceed directly to the related subject matter on
the tape.

Complete Package Only $125.00

| et

e e e e g I e ety
! vest ReA |
I Send the number of tapes | have indicated to address below: g;iﬁ.ﬂb |
| Enclosed is my check or money order payable to RCA Corp. |
I Quantity_ @ $125.00 Each :
: 3 Total Enclosed Allow 4-6 Weeks Delivery |
| |
| THIS IS YOUR SHIPPING LABEL — PLEASE PRINT |
I NAME |
| STREET ADDRESS |
| CITY STATE ZIP I
I |
| MAIL TO: RCA Technical Training 1-450 I
| 600 N. Sherman Drive, Indianapolis, IN 46201 P |
e e e e e e e e e e e e el
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& RADIO-ELECTRONICS

EQUIPMENT AND TRAINING
NO OTHER SGHOOL GAN MATGH.

NTS HOME TRAINING INUITES YOU TO EXPLORE MIGROGOMPUTERS,

DIGITAL SYSTEMS AND MORE, WITH STATE-OF-THE-ART EQUIPMENT
YOU ASSEMBLE AND KEEP

Without question, microcomputers are the Send for the full color catalog in the elec-
state of the art in electronics. And NTS is the tronics area of your choice-discover a/l the
only home study school that enables you to advantages of home study with NTS!

train for this booming field by working with NTS also offers courses in Auto Mechanics,
your own production-model microcomputer. Air Conditioning and Home Appliances. Check
We'll explain the principles of trouble- card for more information.

shooting and testing your microcomputer and,
best of all, we'll show you how to
program it to do what you want.
You'll use a digital multimeter, a
digital logic probe and other
sophisticated testing
gear to learn how to
localize problems
and solve .
them. _ g

We
believe
that training "8
on production- )
model equipment,
rather than home-made learning devices,
makes home study more exciting and rele-
vant. That's why you'll find such gear in most
of NTS's electronics programs.

For instance, to learn Color TV Servicing
you'll build and keep the 25-inch (diagonal)
NTS/HEATH digital color TV.

In Communications Electronics you'll be
able to assemble and keep your own
NTS/HEATH 2-meter FM transceiver, plus test
equipment.

But no matter which program you choose,
NTS’s Project Method of instruction helps you
quickly to acquire practical know-how.



1. The NTS/Rockwell AIM 65
Microcomputer A single board unit
with on-board 20 column alphanumeric
printer and 20 character display. A 6502-based
unit 4K RAM, expandable. 2. The NTS/KIM-1
Microcomputer A single board unit with 6 digit
LED display and on-board 24 key hexadecimal
calculator-type keyboard. A 6502 based
microcomputer with 1K RAM, expandable.
3. The NTS/HEATH H-89 Microcomputer
features floppy disk storage, “smart”
video terminal, two Z80 micro-
processors, 16K RAM memory, expand-
able to 48K. 4. The NTS/HEATH GR-
2001 Digital Color TV (25" diagonal)

filtered color and new solid-state high
voltage tripler rectifier.

features specialized AGC-SYNC muting,

Simulated TV Reception 4

NATIONAL ... ..
TECHNICAL i-! h-m,.ﬂ:‘ Cm
SCHOOLS &y i

TECHNICAL-TRADE TRAINING SINCE 1905
Resident and Home-Study Schools

4000 S0. FIGUERDA ST., LOS ANGELES, CA. 90037

N R
NATIONAL TECHNICAL SCHOOLS !
4000 South Figueroa Street,
Los Angeles, California 90037 Dept. 206-022

Please rush FREE color catalog on course checked below

] MicroComputers/MicroProcessors
[] Communications Electronics

[_] Digital Electronics

[ Industrial Technology

[] Auto Mechanics
] Air Conditioning
[ Home Appliances
[] Color TV Servicing

Name Age
Address w7
Aptoiss S SR GhSe e _£

State Zip

[ Check if interested in G.I. information.
[ Check if interested ONLY in classroom training in Los Angeles.

2861 AHVYNHE3d
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New Portable Digital
Capacitance Meter

o1 PRECISION

S —

S
mopeL 820
Call For Our Price

MODEL 130
DIGITAL MULTIMETER

RANGE ACCURACY
DC VOLTAGE
[ 200mv, 2v, 20v, 200v, 1000v | 5% |
AC VOLTAGE
| 200mv, 2v, 20v, 200v, 750v | 1%
DC CURRENT

| 2ma, 20mA, 200ma, 2000ma, 10A |

AC CURRENT
| 2ma, 20ma, 200mA, 2000mA, 10A | 3%

2% |

CALL FOR RESISTANCE

OUR PRICE

[ 2009, 2kQ, 20k, 200k, 20MQ | 5%

@HITAGHI

KEITHLEY

Non-Linear Systems

—

HICKOK

IFLUKE]

VIZ nca TRIPLETT

PORTABLE
OSCILLOSCOPES

BATTERY OPERATED

@ Non-Linear Systems

Call For Our Prices

Dual Trace 15 MHz Dual Trace 30MHz

@ PHILIPS WESTON

@ o< PRECISION

LEADER

New Sweep/Function Generator

i

* Four instruments in one
package—sweep generator, func-
tion generator, pulse generator.
tone-burst generator

* Covers 0.02Hz-2MHz

* 1000: 1 tuning range

* Low-distortion high-accuracy
outputs

* Three-slep attenuator plus
vernier control

Call For Our Price
* |nternal linear and log sweeps

* Tone-burst output is front-panel or
externally programmable

(i-DATA PRECISION

RADIO-ELECTRONICS

&
o

ELECTRONCS—C"

THE TEST EQUIPMENT

SPECIALISTS
—— TOLL FREE HOT LINE
@2 800-223-0474 =4

V-151B 15 MHz Single Trace
V-152B 15 MHz Dual Trace
V-202 20 MHz Dual Trace
V-301B 30 MHz Single Trace
V-302B 30 MHz Dual Trace
V-352 35 MHz Dual Trace
V-550B 50 MHz Dual Trace,
Dual Time Base
V-1050 100 MHz Dual Trace,
Dual Time Base

@HITACHI

v
$!
.

Call For
Special Intro
Price Offer

54 WEST 45th STREET, NEW YORK, N.Y. 10036
IN NEW YORK STATE 212-687-2224

We carry a full line of multimeters, oscilloscopes, frequency counters, audio and

RF generators, power supplies and accessories.

Just call our Toll-Free number and one of our experts will answer all your

questions about test equipment.




CAR TELEPHONES

Cellular Technology Promises

More Channels

DANNY GOODMAN

Long waiting lists for phones and a lack of channels have limited the usefulness
of the mobile-telephone system. A sophisticated new system is about to change all of that.

AN EXECUTIVE HEADS FOR HIS CAR
parked in a downtown Chicago office-
building garage, hoping to make it home
to suburban Lake Forest in time to
entertain dinner guests. Weighing
heavily on his mind are sensitive nego-
tiations taking place in California with
which he must be in constant touch
during his drive up the expressway.
Still in the garage. he dials the num-
ber of his [Los Angeles contact on the
pushbutton mobile phone. just as he
would from his office upstairs. ‘In a
couple of seconds the phone in L.A. is
ringing, and our busy executive starts
his drive. During his hour-long mobile
conversation, neither he nor his asso-
ciate will notice that their full-duplex
communications channel will have
shifted frequency three times. with the

mobile call going through three separate
base-station sites.

The entire process is channelled
through one of the most sophisticated
land-based communications systems
available to the general public, cellular
mobile telephone. A cellular mobile-
telephone system divides a metropoli-
tan area into a mosaic of small cells,
each with its own low-power trans-
ceiver, so that the same channel can be
used for different conversations in non-
adjacent cells. The result is more avail-
able channels for mobile-phone cus-
tomers. To accomplish that, cellular
telephone uses a remarkable system of
computer-controlled radios that **hand
off”* a mobile call from one cell to the
next as a vehicle travels across town.
The hand-off is done so smoothly that

the caller will probably not even notice
1.

In a conventional mobile-telephone
setup. with a high-power base trans-
mitter covering an entire metropolitan
area, our executive would have just a
50% chance of getting an open channel
at some time during his hour drive. If
he did manage to get on the air. he
would be occupying one of the 23 valu-
able channels in the Chicago area.
(There are only 12 such channels in
New York City!) But with the cellular
system. there is a 99% chance that his
call would go through on the first try.
And, as he moves from one cell to an-
other. our friend’s telephone call shifts
to a different channel on that other
cell’s transmitter/receiver. and the orig-
inal channel opens up for another caller.
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Additionally, the cellular system makes
portable telephones feasible.

This is not a science fiction dream,
but a real system proven in two trials in
congested areas: Chicago, sponsored by
an AT&T subsidiary called AMPS (Ad-
vanced Mobile Phone Service), and
Washington, D.C./Baltimore, spon-
sored by Motorola and operated by
American Radio-Telephone Service In-
corporated. Because of the success of
those tests last year, the FCC, in a pre-
liminary action, allocated two 20-MHz
segments of the 800-MHz band for
cellular-telephone communications. If
final approval is granted (a decision was

FIG. 1—CELL-SITE BUILDING is dwarfed by the
150-foot antenna tower. The two antennas be-
low the platform are used for reception; the
antenna above the platform is used for trans-
mission.

expected just after this issue went to
press early last December), within two
years the first fully operational systems
could be in place; the system should be
available in 70 cities within 5 or 6 years.
When that happens, a cellular network
will allow so many more people to have
mobile phones in their automobiles and
trucks, that the usual waiting list for
those phones will all but disappear.

Basic cell systems

A cellular mobile phone system con-
sists of a deceptively simple network of
remote duplex transceivers. Cells are
connected by landlines (telephone lines)
to a central MTSO (Mobile Telecom-
munications Switching Office). It is at
the MTSO that mobile calls are auto-
matically patched into the regular tele-
phone network, without the need for
mobile operators.

A typical cell site, like AMPS’ Lyons,
Illinois site, is little more than a small
building (about 20 feet by 20 feet at
Lyons) to house the equipment racks,
and a 150-foot tower for the antenna
system (see Fig. 1). In more urban
areas, cell sites can be located on build-
ing roofs.

The base station’s receiving antennas
are two vertical monopoles set up in a
diversity reception mode. Two antennas
are used in diversity reception so that a
moving vehicle can maintain contact
with the base station at all times. In that
mode, the base-station’s receiver is
able to choose between the stronger of
the two signals coming from the anten-
nas; if a car is temporarily shielded
from one antenna, the receiver simply

FIG. 2—RACK-MOUNTED TRANSCEIVERS and logic components are totally automated. Self-testing
is done by the equipment on the right and the battery back-up system in the foreground is provided in
case of a power failure.

switches over to the other.

The base station’s transmit antenna,
which is also a vertical monopole, is
capable of handling up to eight trans-
missions on different frequencies at
once. Since line losses at 800 MHz can
be incredibly high with conventional
cables, all antennas are fed with Heliax
gas-filled coaxial cables that are main-
tained at a constant pressure.

Equipment in the small building is
completely automated. One typical site
that we visited recently with an AMPS
official had two racks of transceivers,
each rack with eight channels in opera-
tion (see Fig. 2). Small fans on the 45-
watt air-cooled amplifiers hummed
quietly. Each cell site performs repeated
self-testing of its equipment and reports
irregularities to a central AMPS office.
Only then is a service technician dis-
patched to a site. In addition, an out-
side transmitter tests the voice quality
of each channel throughout the system
by sending a 1-kHz tone and comparing
the signal coming through the radios
and phone lines to the original. That,
too, is automatic, with a central printer
logging the results of each test at ap-
proximately one-minute intervals,

In the event of power failures at the
site, a wet-battery back-up power
supply can operate the communications
gear for about eight hours. Part of that
back-up is also a power inverter to keep
the automatic test gear in operation.

Mobile installations

Vehicle installations are quite simple
affairs. A one-piece trunk-mounted unit
is a combination 800-MHz duplex FM-
transceiver and sophisticated logic unit.
Installation in most vehicles takes
about 4% to 5 hours, including com-
plete testing. The vehicle’s phone num-
ber is entered into the radio by way of a
PROM chip that is programmed at the
installation site. Because of the 45-MHz
separation between the transmit and re-
ceive frequencies, cellular mobile
phones use two 2.5-dB gain antennas at
the car; one each for transmit and re-
ceive. The antennas are precisely tuned
for the proper segment and can be either
roof or trunk-lid mounted; roof-mounted
antennas are 38 wavelength, while the
longer trunk-lid antennas are 4 wave-
length center-fed verticals.

Control heads vary somewhat with
manufacturer. In the Chicago test, for
example, mobile equipment was sup-
plied by Motorola, Oki, and E.F. John-
son. Some heads have a Touch-Tone
pad and resemble a standard desk
phone (see Fig. 3). The deluxe model
has a pushbutton pad and digital dis-
play built into the modern-looking
angular handset.

Costs for cellular phone privileges
have not been set, but the rates used in
the Chicago test will give you an idea of
how much is involved. Mobile equip-



ment is leased for $45-60 per month, de-
pending on control-head style and op-
tions. For air time, there is a basic
charge of $25 per month, which in-
cludes 120 minutes of air time. Addi-
tional minutes are 25 cents each

The Chicago test divided .ae 2100-
square-mile metropolitan .rea into ten
cells as shown in Fig. 4. While the
downtown cell had the smallest geo-
graphical area, it also had the highest
number of voice channels (26). Mobile
units used 10-watt transmitters, but
when the operational system is per-
manently set up, there will be more and
smaller cells, allowing the mobile units
to communicate comfortably using 3
watts. In the test, cells at opposite ends
of the city used the same nine channels.

Growing cells

Cell sites are assigned a number of
channels, based on the projected num-
ber of calls within that cell. More con-
gested sites, such as the central busi-
ness district of a major city, will have
perhaps three or more times as many
channels as an outlying cell. Because
the base transmitters run at a low
power-level of about 40 watts, the signal
does not cover the entire metropolitan
area—channels can be used by several
cells as long as those cells are far
enough apart. Motorola uses a four-cell
cluster, while AT&T perfers a seven-
cell cluster before reusing a channel.

Moreover, as the number of users in-
creases within a cell, or throughout the
system, cells can be subdivided into
smaller cells with lower-power trans-
mitters and directional antennas allow-
ing channels to be used even more
times within the system. Theoretically,
a cell can be as small as one mile in
diameter. With the number of channels
currently allocated to cellular tele-
phones, a large city with 500 one-mile
cells could serve a quarter of a million
users!

Typically, a cell will go through three
stages to accommodate greater traffic.
In the first stage, a transceiver and
omnidirectional antenna are centrally
located within a cell. The second, or
transitional stage, establishes additional
cell sites, with directional antennas for
some of the channels. The new cell
sites will service a more localized area
with a lower-power transmitter. More
channels are switched over to the new
cells until the original cell becomes a
final-stage cellular system, consisting
of a complete network of directional,
low-power cell sites. In practice, the
growing system will always be in a
transition stage because service needs
in any area will always be changing.
And since the mobile units are capable
of switching to any channel, as in-
structed by the MTSO. the user will be
unaware of any of the changes in cell
locations and frequencies.

FIG. 3—HUMP-MOUNTED CONTROL HEAD with handset and Touch-Tone keypad. A deluxe model

(not shown here) also has a readout of the last number dialed.
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FIG. 4—THE CHICAGO TEST of the cellular mobile phone system divided the metropolitan area into
10 cells. Future networks will have smaller cells and use lower-power equipment.

How cellular phones work

The secret to the cellular system lies
in two-way digital-data communications
between car-and-cell. and cell-and-
MTSO. plus one central computer at
the MTSO keeping everything under
control.

Perhaps the best way to describe all
the intricacies of the system is to follow

a couple of telephone conversations
from start to finish, with a cell hand-off
added for good measure. This example
is based on calls through the Chicago
developmental system, operated since
1978 by Bell Laboratories and lllinois
Bell Telephone, and used by about 2000
willing customers from a cross-section
of professions and businesses.
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You get in your car and turn on the
engine as you always do. Then you
switch on your deluxe telephone-con-
trol head mounted on the transmission
hump. Using the Touch-Tone buttons,
you key in your own three-digit security
code that makes sure you're the only
one making calls from your mobile
phone. Nothing is coming through the
speaker, but the logic unit of the trunk-
mounted transceiver scans through the
control channels of all cell sites in your
metro area and determines by Cell A’s
set-up channel’s signal strength tht you
are in Cell A. The set-up channel is a
data-only frequency pair, and is a critical
link in cellular telephone. Your radio is
then kept on Cell A’s set-up channel as
long as the data signal there stays
strong enough. At the cell site, there is
a back-up setup channel transceiver if
one should fail. The setup process
takes less than a second.

As you drive along, you want to call
your friend to see if he needs your help
with a personal-computer problem he’s
been having. Without picking up the
headset, you enter his telephone num-
ber on the Touch-Tone pad. An audible
“*beep’’ comes from the head’s built-in
speaker when each button is pushed,
and the number appears in a display by
the buttons. A quick glance at the dis-
play confirms you have properly entered
the number, so you press the SEND
button.

The following sequence takes place
about as quickly as if you were calling
your next door neighbor from your
kitchen: The mobile logic unit sends
out a data burst on the setup channel
that identifies your radio, sends the
number you’re calling, and alerts Cell A
that you have an outgoing call. Cell A’s
receiver passes the information over a
landline to the central MTSO, where
the Western Electric computer assigns
an unused voice channel for the call.
That frequency is passed back through
Cell A to the mobile radio. The mobile
transceiver obeys. and shifts frequency
to the specified channel. When the
MTSO senses the mobile unit’s signal
on that channel (the information is
again relayed via Cell A’s receivers), it
places the call over the landline phone
system.

The next sound you hear over the
console speaker will be the ringing of
your friend’s phone. If the called num-
ber is busy, no problem. You will hear
a busy signal, as you would expect.
Simly press END. which alerts the
MTSO to ‘‘hang up.”” Your channel
opens immediately for other callers, as
your radio shifts back to silently moni-
tor the setup channel. Since that last
number you dialed is still shown by the
display, pressing SeEND will automati-
cally re-dial the call. The same in-
stantaneous data exchange and fre-
quency shift, though perhaps on a dif-

ferent channel, will take place.

Well, this time your friend answers
the phone, and you become engaged in
a long conversation. Unknown to you
or him, your car is about to go from
Cell A to Cell B. Here’s what happens
at a hand-off: The MTSO computer is
busy monitoring the signal strength of
every mobile signal comifhg through
every cell site. It “*sees’ that your sig-
nal is starting to fall off from Cell A
(though you don’t realize it on your
end) and it must find an open channel
for you in Cell B. Since channels are not
shared by adjacent cell sites. your
hand-off involved a shift in both trans-
mit and receive frequencies in addition
to a change in cell sites.

The computer spots an open channel
for you in Cell B. When your signal
drops to a specified level, the MTSO
sends a data burst (at a data rate of 10
megabytes-per-second) to your radio’s
logic unit via Cell A. In that one-quarter
second, the audio is interrupted as the
radio gets its instructions to shift chan-
nels—which it does without your even
suspecting that brief **blank and burst™
sequence.

When you hang up the handset, your
radio goes back to the setup chan-
nel—but a different set-up channel, be-
cause you are now in Cell B. As you
continue your drive, you decide that a
quick call home may save you from
having to go out later for milk. So you
press a two-digit memory code to speed
dial your home phone number, one of
several frequently called numbers you
previously stored. You find out that
you are to pick up your children at a
softball game on the way home.

At the field you find that the game is
just about over, so you decide to park
the car nearby and watch the last inning.
Meanwhile, your wife finds that she
does need milk, and wants to let you
know before you get home. She dials
your mobile phone number—a regular
seven-digit number assigned to your
telephone through an exchange located
at a conventional (landline) telephone
switching office.

The call is automatically sent to the
central MTSO, whose job is to find
you. It sends your identity code through
every cell site in the service area on
every set-up channel. Your radio,
which you purposely left on, is con-
stantly listening to the setup channel.
When it hears your number, it tells Cell
B via the setup channel that you are in
Cell B. The MTSO then assigns a voice
channel in Cell B for your wife’s call.
Your radio shifts to that channel, and
your phone rings. Fortunately, you
select the option that honks your homn
when the phone rings.

As in that example, business users in
the AMPS Chicago test found that the
system saved them time and gas. A sur-
vey found that 84% of them were **very

satisfied”* with the service provided by
the cellular telephone system.

Our test

To test for ourselves the voice quality
of the AMPS system, we took a ride in
a car with a specially equipped mobile
telephone. In addition to the telephone
control head, that unit had a little box
under the dash called a System Access
Monitor, which gives a readout of the
channel currently being used and has a
signal-strength meter.

Local and long distance calls were as
easy to make as if from a desk. Audio
quality of the mobile phone was equal
to any land-line, except when going
through very low-elevation tunnels and
extended viaducts. Even then, a couple
of static crackles at the mobile end
were at a very low level—perhaps in-
audible to someone who did not know
what he was listening for. None of
those we called suspected we were
talking on a mobile phone until we let
them in on the secret. Communication
was consistently flutter-free, even
when the System Access Monitor
meter showed that there were extreme
changes in signal level.

The next test was to force a hand-off
to an adjacent cell to detect the blank-
and-burst used to shift frequencies. As
the channel readout changed on the
System Access Monitor, we heard a
slight electronic *‘click,’’ and that was
all. Again, we were listening for it with
a tuned ear; otherwise we would have
missed it. And since normal installa-
tions don’t have the Monitor readout or
meter, you would never know when to
expect a hand-off—or when one had
occurred.

As the demand for mobile communi-
cations increases, especially with the
growth of microwave digital telecom-
munications, a system is needed that
will make every megahertz count.
Cellular mobile telephone is such a sys-
tem, and it will soon provide many of
us with high-technology, reliable, two-
way voice communications that will be
just as convenient as dialing your home
or office telephone. R-E
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ROBERT N. BEABER

THE 2716 EPROM (ERASABLE PROGRAM-
mable Read Only Memory)—currently
available for ten dollars or less—is ideal
for microprocessor-based projects. It
permits storage of 2K (2048 bytes) of
user program and operates from a
single 5-volt supply. Because it can be
erased by strong ultraviolet light. its
contents can be changed if a modifica-
tion must be made to the program it
contains. or it can simply be erased for
reuse in another project.

The programmer described here
allows the project designer to program
the 2716, using hexadecimal code, at
each memory location by entering the
required data with two thumbwheel
switches and pressing a single PROGRAM
switch. After programming a given
memory location, the device automati-
cally selects the next highest one. It
also has a SINGLE STEP OF CONTINUOUS
RUN option to provide access to address
locations at a rate determined by the
user. Those options provide the control
needed to verify the data contained by
the EPROM. Both the memory location
addressed and its contents are indicated
by 7-segment LED’s.

Circuit operation

Figure 1 is a schematic of the EPROM
programmer. Refer to it as we discuss
how the circuit works.

The programming sequence begins
when the PROGRAM switch, S3. is
pressed. That switch is debounced by
[C11-c. and the resulting pulse is used
to clock one-shot IC7-b. The output of
the one-shot enables NAND gate IC8-
and allows the 40-Hz oscillator—IC9-b
—to clock counter IC14.

Initially, the counter’s output is set at
0. As it is clocked by IC9-b its outputs
g0 to a logic-high (+5 volts) state one at
a time. in sequence. Note that only five
of the ten possible outputs are used—
pins 1, 4,5, 7 and [I; they correspond
to counts of 5, 2, 6, 3 and 9, respective-
lv. As the outputs of IC14 change state,

his programs in reusable EPROM'’s (Erasable

Programmable Read Only Memories). This program-
mer for 2K 2716 EPROMS allows the job to be done quickly

they control the actions of latches
IC13-a and IC13-b.

When pin 4 of IC14 goes high. pin 1
of IC13-a is latched high. That, through
buffer 1C2-c, brings pin 20. c¢s (Chip
Select—sometimes referred to as *‘data
enable'’) of SOI. which contains the
EPROM, high. and readies the EPROM
for programming.

The output of IC14's pin 4 also turns
on QI and Q2, which provide the pro-
gramming voltage (25.5 volts) to pin 21
of SOI1. and enables the three-state
drivers. IC1 and IC2. The inputs of
those two IC’s are connected to S1 and
S$2. the BCD-output thumbwheel
switches used to provide the program-
ming data. The outputs of the two IC’s
are connected to pins 9-11 and 13-17 of
SOOI, which correspond to the eight
data lines of the 2716 EPROM.

After 25 milliseconds—!/«-second,
equal to one period of the 40-Hz clock
—pin 7 of IC14 goes high and IC13-b is
also latched high, That, in tumn, takes
pin 18 (CE/PGM—CHIP ENABLE/PROGRAM)
of SO1 high and the data from the
thumbwheel switches is programmed
into the EPROM. The address pro-
grammed usually starts with 0, but can

and efficiently.

be selected by S4. (SINGLE STEP). and
S5 (RUN).

When 50 milliseconds have passed.,
pin | of ICI4 goes high. That resets
IC13-b. removing the logic-high from
pin 18 of the EPROM. After another 25
milliseconds, pin 5 of IC14 goes high,
resetting IC13-a. That removes the cs
voltage. remoyes the 25.5 volts from
pin 21 by turning Q! and Q2 off, and
disables IC! and IC2. thus removing
the thumbwheel-switch data from the
EPROM’s data lines,

When pin 11 of IC14 goes high, it re-
sets one-shot IC7-b, disabling NAND
gate IC8-c and cutting IC14 off from the
40-Hz clock. Pin 11's going high also
resets IC14 to 0 and advances counter
IC3 to the next address to be pro-
grammed.

The remainder of the logic circuitry
provides RESET, SINGLE STEP. and RUN
functions.

Switch S6 (RESET) is used to reset the
cascaded address counters IC3. [C4.
and ICS. to zero. Switch S4 provides
SINGLE STEP capability—every time the
switch is pressed, 1C7-a, a one-shot.
supplies a pulse to counter IC3, causing
the memory location being addressed
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FIG. 1—WHILE ONLY R17 IS SHOWN, resistors R17-R24 are connected from the eight output-lines of

S1 and 52 to ground.
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FIG. 2—POWER SUPPLY provides both the 5-volts needed for the logic circuitry and the 25.5-volts

used to program the EPROM.

to be incremented by one. Finally, S5
(RUN) allows the variable-frequency
oscillator formed by IC9-a and con-
trolled by R10 to clock counter IC3 ata
rate determined by the user.

The three switches provide the user
with several means for accessing
EPROM memory addresses to enter or
verify data. The LED displays on the
address and data lines provide a con-

tinuous indication of the memory
address being accessed and of its
contents.

+

Power supply

The power supply shown in Fig. 2
provides all the voltages required by
the programmer. Power switch S7 has
two sections—one for 117-volts AC
(Fig. 2) and one for 28-volts DC (Fig.
1). That is necessary because when the
AC voltage is cut off by S7-a. an in-
duced current in the secondary of the
transformer will cause a pulse to appear
on the 28-volt DC line. Since that pulse
can be transmitted to pin 21 (Vpp) of the
EPROM—a pin used in the program-

PARTS LIST—POWER SUPPLY

All resistors 5%, Va-watt unless otherwise

specified

R1—5 ohms, Y2-watt

R2—27,000 ohms

R3—9100 ohms

R4—100 ohms

Capacitors

C1, C2—470 uF, 50 volts, electrolytic

C3—2 uF. 50 volts, electrolytic

C4—.001 uF. ceramic disc

C5—0.47 uF, ceramic disc

C6, C8—2200 uF, 16 volts, electrolytic

C7—0.1 uF, ceramic disc

Semiconductors

IC1—LM723N adjustable voltage regulator

|C2—7805 5-volt regulator

Q1—high-power Darlington, NPN-type
(Radio Shack 276-2042 or similar)

D1-D6—1N5400, 3 amps, 50 PIV

T1—18 volts, center-tapped, 2 amps

Miscellaneous: TO-3 heat sink, PC board
or perforated construction board, 14-
pin IC socket, hardware, etc.

ming process—erroneous data may be
entered into the IC. Therefore, S7-b is
used to cut off the 28-volt supply at the
same time the main 117-volt supply is
turned off.

Construction
The 2716 EPROM programmer can be
constructed on perforated construction

I-‘

7 INCHES

FIG. 3—PERFORATED CONSTRUCTION BOARD is used to mount components. Stick-on copper
traces can be applied to serve as power and ground buses.
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FIG. 4—SOCKET SO1 is a 24-pin zero-insertion-force socket used to hold the 2716 EPROM. Zero-
insertion-force sockets allow IC's to be inserted and removed many times without causing wear or
damage to either the socket or the IC.
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FIG. ;LOGIC!PHOG?&MM‘IN_G BOARD is m—o;nted on standoffs above board holding switches and
controls. Heat sink and Q1 are part of power supply.
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FIG. 6—~PADS MARKED “TO T1 (END)" may be connected to either end of transformer’s primary
winding. Pad marked “C.T.” must go to center tap.

PARTS LIST—PROGRAMMER

All resistors 5%, Ya-watt unless otherwise
specified

R1—4700 ohms

R2—500,000 ohms

R3-R9, R15, R17-R24—1000 ohms

R10—2.5 megohms, 2-watt, potentiom-
eter

R11—10,000 ohms

R12—680 ohms

R13—3800 ochms

R14—27,000 ohms

R16—1 megohm

Capacitors

C1, C4—.01 uF, ceramic disc

C2—.022 uF, ceramic disc

C3—0.1 uF, ceramic disc

C5—1.0 uF, tantalum

Semiconductors

IC1, 1C2—74L.S367 or BOC97 three-state
hex buffer

IC3-1C5—74L.S193 or 74C193 up/down
binary counter

IC6, IC15—4071 CMOS quad 2-input or
gate

IC7, 1C13—4013 CMOS dual-D flip-flop

IC8—4011 CMOS quad 2-input NAND gate

IC9—556 dual timer

IC10—7407 hex buffer, high-voltage,
open-collector

IC11—74LS279 quad S-R latch

IC12—74L.S04 hex inverter

1C14—4017 CMOS decade divider/counter

IC16—555 timer

Q1, Q2—2N2222 or similar NPN-type

LED1-LED5—7 segment hexadecimal de-
coder/display (H-P 5082-7340 or similar)

S1, S2—hexadecimal thumbwheel switch.
BCD output (Unimax SF-54 or similar)

S3, S4—SPDT momentary pushbutton
switch

S5—SPDT toggle switch

S6—N.O. pushbutton switch

S7—DPDT toggle or rocker switch, 125
VAC minimum rating

S0O1—24-pin zero-insertion-force IC sock-
et

S02, SO3—18-pin wire-wrap IC socket

PL1, PL2—18-pin DIP header

Miscellaneous: wire-wrap IC sockets, per-
forated construction board, chassis-
box, wire, etc.

board using wire-wrap techniques. A
foil pattern for the power buses and
several of the IC-to-IC connections is
shown in Fig. 3. While parts-placement
is not critical. a suggested layout is
shown in Figs. 4 and 5.

Note that the logic/programming cir-
cuitry is located on one board. and that
board is mounted on spacers over a
second board that holds the switches
and RATE control. Connections between
the two boards are made using SO2.
SO3 and PL1 and PL2.

A foil pattern for the power supply is
shown in Fig. 7. and a parts-placement
diagram for it in Fig. 6. The power
supply can be mounted on spacers in-
side an aluminum chassis-box (Fig. 8).
A heat sink should be used for the

power supply’s Q1.
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FIG. 7—FOIL PATTERN FOR POWER SUPPLY allows quick and easy construction. Ordinary copper-
clad board can be used here.

FIG. 8—TRANSFORMER IS MOUNTED on chassis-box bottom; power-supply board on standoffs at

enclosure's rear.

Checkout and use

Before any of the logic IC's are in-
stalled in their sockets. the usual visual
checks for correct component-orienta-
tion. solder bridges. etc. should be
made. The unit can then be powered up
and voltage checks made at the appro-
priate points. If everything checks out
at that point, the IC's can be installed.

Now, with no EPROM in SO1, apply
power again. The DATA LED's should
show “FF," and the ADDRESS LED's
should indicate “*0¢'" after the RESET

has been pressed. Each time the SINGLE
STEP switch is pressed. the ADDRESS dis-
play should advance one count. With
the RUN switch in the oN position, the
ADDRESS display should advance con-
tinuously. at a speed that can be varied
by R10. the RATE control.

Still with no EPROM in the socket.
set up a data byte on the thumbwheel
switches. When you depress the proO-
GRAM switch, the DATA LED’s should
show that value briefly. and then return
to “*FF."" If all those conditions are met.

Y

the programmer is ready to go to work.
With the power turned off, insert a
2716 EPROM into SO1. Apply power
and depress the RESET switch to start
programming at address (. Use the
thumbwheel switches to set the data
byte that is to be programmed into that
location and press the PROGRAM switch.
The paTa LED's should momentarily
show this value. and then return to
“FF""—the contents of the next memory
location (M@1. shown on the ADDRESS
LED’s). The data for that address can
then be set on the thumbwheel switches
and the process repeated until the
EPROM is completely programmed.
The EPROM's contents can be
verified by resetting the counter to (@@
and using the RUN switch and RATE con-
trol to automatically sequence through
the memory locations. They. and their
contents, will be shown on the LED’s.
Alternately. you can single-step through
the addresses at leisure by using the
SINGLE STEP switch. R-E
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CIRCUIRS

REMOTE VOLUME
ATTENUATOR

This IC can be used to make a great remote volume-control.
But what’s even better is that the device can be operated
by either analog or digital means.

MARTIN BRADLEY WEINSTEIN

THERE'S AN INTEGRATED CIRCUIT AVAIL-
able from Motorola, the MC3340P,
capable of effectively attenuating an
audio signal by 90 dB or introducing up
to 13 dB of gain (or anything in between)
while exhibiting a total harmonic distor-
tion of about 0.6%. Attenuation can be
controlled by either a DC voltage (be-
tween 3.5 and 6.0 volts) or a resistance
(0-33 kilohms) applied to its control pin
and referenced to ground. Suggested
for use with approximately 100-millivolt
RMS input-signals, it can be used
with signals up to 0.5-volt RMS. The
supply-voltage range is wide—9-18 volts
DC. And it's priced in the $1.00-$1.50
range.

This little wonder can accomplish a
number of remarkable wired-remote-
control functions. For example, a radio
receiver in the trunk of your car feeding
a rear-deck speaker can be easily modi-
fied by using the circuit shown in Fig.
1 in place of its volume control; a single
wire to a dash-mounted pot then pro-
vides complete control of its volume.
But there’s an even better way to use
this device.

Digital control

The circuit shown in Fig. 2 gives you
complete control over attenuation
using a set of resistors arranged in a
network. Grounding any combination
of four (or fewer) lines (labelled A, B, C,
and D) provides a specific degree of
attenuation.

Getting the circuit to perform proper-
ly is harder than it appears. The control
characteristics of the MC3340P are far
from linear. Another complication is
getting a reasonably linear analog con-
trol characteristic starting with binary
values and off-the-shelf resistors.




33K OHMS

*ATTENUATION PROPORTIONAL TO

VOLTAGE AT PIN 2 WHEN 3.5VDC <V, <6.0 VDC,

OR PROPORTIONAL TO RESISTANCE FROMOTO
M

FIG. 1—THIS SIMPLE ATTENUATOR CIRCUIT allows you to control the volume of a receiver hidden in
the trunk of your car with a dash-mounted potentiometer.

Vee 7

; MC3340P
- CONTROL
ROLLOFF GNIJ

FIG. 2—SCHEMATIC DIAGRAM of a digitally-controlled attenuator circuit. Lines A, B, ¢, and D, can be

driven by the simple circuit shown in Fig. 4.

The technique required is common to
a number of digital-to-analog conver-
sion schemes. You can get a fairly linear
response by using resistors with a 1-2-
4-8 (powers-of-two) relationship. But
there are no combinations of standard
resistors with that relationship, although
the 15K-33K-68K-120K-ohm combina-
tion used here (for R1, R2, R3, and R4)
comes very close.

Trial-and-error had a great deal to do

with establishing the final component

values, but there were also a few edu-
cated guesses involved. The parallel
combination of R1, R2, R3, and R4, for
example, is itself in parallel with a 33K
resistor (R5) because that value is the
maximum control resistance and cor-
responds to the maximum attenuation
of the IC. It took a very long night with

a scientific calculator to double-check
the calculated performance of the cir-
cuit, and that’s why R6 is there—to ad-
just the performance so that it is slightly
more linear. Table 1 gives the calculated
net resistance for each control code and
Fig. 3 plots both net control-resistance
and calculated attenuation values
against the binary control codes.
Unfortunately, errors can occur al-
most anywhere in this design. For one
thing, the manufacturer’s curves, while
accurate enough when you're con-
trolling the IC with a potentiometer,
aren’t very precise as far as determining
actual attenuation vs. resistance per-
formance when you're using fixed
values. Another problem is that even
5%-tolerance resistors can vary enough
to cause jarring nonlinearities in their
combined performance in this network.
For example, one combination can
easily yield a lower net resistance than
another combination representing a
higher binary value. The solution is
either expensive precision resistors

2861 AHVYNHE3d
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FIG. 3—NET CONTROL RESISTANCE and calculated attenuation plotted against four-bit control
signals. Note that the calculated attenuation curve is nearly, but not quite, linear.

FIG. 4—THIS CIRCUIT can be used to drive a
digital volume attenuator’s control lines. Almost
any PNP transistor can be used.

or—as you’ll probably choose—hand-
selection of 5% resistors.

Even with selected resistors, the per-
formance of the breadboarded circuit
was not as predicted by the graph in
Fig. 3 when input and output signals
were measured and actual attenuation
calculated. The problem turned out to
be R6: the value I had chosen was too
small and the circuit had some gain

when it should have had 0-dB attenua-
tion. That made the whole system’s
performance nonlinear. Increasing R6
to 5100 ohms helped performance signif-
icantly, but note that the value of R6
will vary from device to device. You
wouldn’t think a circuit this simple
could have caused so many problems.
But the end result was worthwhile.

Driving the control lines

There are several ways to provide
the digital control-signals the circuit re-
quires. Most computers and digital con-
trol-systems can easily drive a PNP
transistor (Fig. 4), possibly using a
latch. A hexadecimal thumbwheel
switch (or any 4-bit binary-encoded
switch) can be used without drivers. A
four-channel optical system could be
used where isolation was required.

A SIPO (Serial In, Parallel Out) shift
register could also be used. A serial
Baudot or ASCII code, for example,
following a specific control-character

on a teletypewriter circuit could raise
the volume of an alert tone-generator or
monitor receiver in a network or a re-
mote-control application.

Perhaps more exciting is the prospect
of full keyboard control of a communi-
cations system, including volume levels,
with or without the assistance of a com-
puter. A single dashboard-mounted
keypad could select synthesizer fre-
quencies or channels, set volume and
squelch levels, adjust mike gain, and
more—even for several transceivers.
All the valuable hardware could then be
secured in the trunk.

Most exciting of all is the fact that
this simple circuit makes computer co-
ordination of our living and working
environments possible. With the at-
tenuators installed and the proper con-
trol bussing routed, the ‘‘turn-it-up’’
and ‘‘turn-it-down’’ nuisances in life
might be eliminated. If the phone
should ring, for example, the computer
might use the circuit to turn down the
volume automatically on the TV or
stereo. If your clock radio wasn’t quite
rousing you, the computer could make
it louder; or at night, it could fade the
music down as you fell asleep. You
could also program maximum volume
levels for any number of devices and
vary them with the time of day—to let
the kids blast the stereo from, say, 4 to
5:30, but to keep it under control at
other times. (The prospects for fading
in romantic mood-music are also prom-
ising.)

Basically, this circuit is just an elabo-
rate volume control (although the
MC3340P responds very well to signals
up to 600 kHz, and fairly well through 2
or 3 MHz)—a potentiometer with
“bells’” and *‘whistles.”” I'm sure you
can think of quite a few places to use
something like this. R-E

SERVICE
QUESTIONS

TUBE BURNOUT

In a GE M704 (a Canadian model) the
horizontal-output tube went out too
often. I wrote to you and you said that
the problem could be caused by the fail-
ure of the horizontal oscillator to start,
resulting in overload of the output
stage. You suggested that I change the
capacitors across the oscillator coil. 1
did. and that did the trick. Thanks.—
D.H., London, Ontario

SNOW, NO AGC

I've got a CTC-43A with far too much
snow on all channels. The RF AGC con-
trol has no effect at all. The plate of the
2DS4 RF-amp tube reads +250 volts and

the grid reads —30 volts. The 16K resistor
isn’t shorted, and a new tube didn't help.
—P.B., Ewa Beach, HI

I think you’ve got your finger on it.
Note that the plate voltage on the RF
tube is the same as the supply voltage—
+250 volts. You're not drawing any
current. That must be due to the exces-
sive grid voltage. The normal RF-AGC
voltage with no signal should be only
+0.79 volts. Check the AGC keyer col-
lector; also the 10-megohm resistor that
feeds it from the +270-volt supply.
Also check the 2.2-megohm resistor be-
tween that point and the tuner.

I'd be inclined to suspect a leaky
AGC transistor. Check to see whether
the IF-AGC voltage works. If so, some-
thing is wrong in the resistors in the
RF-AGC circuit and I am inclined to
suspect the 10-megohm one (we've had
problems with that resistor changing
value before).

DAMPER DIODES

This RCA EP454W portable works fine
for a while, then the horizontal-output
tube gets red hot and blows the damper
diode. | suspected the oscillator stopping,
but every time I check, it's running. | am
totally confused, do you have any ideas?
—J.G., Mentone, IN

I think you've got one thing reversed.
Probably, the damper diode shorts and
that blows the tube. Check the solid-
state damper. If it's a single unit, Part
No. 125932, it’s the original. That part
has been known to cause problems.
RCA recommends replacing it with a
dual “‘piggy-back™ type. Part No.
120818.

By the way, the parts list you're using
is incorrect. It recommends using a GE-
504 as a replacement. That's a plain
sine-wave type. but you must use a fast-
recovery type here and in all horizontal-
frequency circuits. R-E



Precision
Voltage References

An electronic instrument or circuit can only be as accurate as the reference used
to calibrate it. Build your own low-cost, high-precision voltage references
using the information presented here.

PRECISION VOLTAGE-REFERENCE CIR-
cuits are constantly needed by anyone
who works with electronics. They are
needed in an electronics workshop, for
example, to calibrate voltmeters and
oscilloscopes. In the laboratory, they
can be used to troubleshoot, test, and
calibrate instruments such as pH-
meters. Computer applications include
A/D and D/A converters; most of the
popular circuits that are used for those
applications require an external voltage
reference to make them reasonably ac-
curate. In addition, projects such as
electronic thermometers, and anything
based on the Wheatstone bridge (and
that includes quite a few electronics in-
struments) will require a precision volt-
age-reference.

Commercially available voltage refer-
ences can be very expensive, but we
can make references that are precise
enough for all but the most demanding
applications for a small cost. The tech-
nology that is available today allows us
to do things that a hobbyist could only
dream about a decade ago. In this
article, we will discuss some of the
more common precision voltage-refer-
ences. and offer both finished projects
and design notes for those who would

JOSEPH CARR

like to *‘roll their own."

Why does a hobbyist need a preci-
sion voltage-reference? Let's say, for
example, that you want to build an A/D
or D/A converter. We all know that the
greater the bit-length of those con-
verters, the better the accuracy and
resolution of the measurements made,
or voltage produced. But no data con-
verter is better than the analog voltage-
reference used to make the conversion.
All data converters produce an output
that is the product of a binary word and
an analog reference voltage (or current,
in some cases). In practical terms. that
means that an error in the voltage refer-
ence will foul up the accuracy of the
conversion.

Let's consider two data converters
that a hobbyist might use: 8-bit and 10-
bit D/A converters. The resolution of
the 8-bit converter is 0.391%;: the resol-
ution of the 10-bit converter is 0.098%.
Those figures are the maximum possible
resolution based only on bit-length. If
the reference voltage for both is 10.00
volts, then the actual reference voltage
must fall within the range of 10.00 volts
391 mV in the 8-bit case and 10.00
volts 98 mV in the 10-bit case. A 12-
bit D/A converter, which is now avail-

able at relatively low cost, requires an
analog reference of 10.00 volts £24 mV.

Clearly, as the bit length of the con-
verter increases, the voltage reference
must become more precise. Reference
voltage sources for 8-, 10-, and 12-bit
D/A converters are easily constructed
at a low cost using components avail-
able today.

Zener diodes

One of the most important voltage
references used in electronics is the
Zener diode. Figure 1 shows the basic
circuit for a Zener-diode regulator: a
graph of the voltage-versus-current
characteristic for a typical Zener diode
is shown in Fig. 2.

The Zener diode acts much like an
ordinary PN-junction diode as long as
the applied voltage is less than a speci-
fied value of reverse bias (V;), or when
the diode is forward biased. In the
range between V, and a forward bias
of approximately 700 mV (the actual
figure is usually 600 to 700 mV), the
current through the diode is a small
reverse current called leakage. The
diode is essentially turned off in that
region. When the voltage exceeds a
forward bias potential of 700 mV, the

& 86l AHVNYAEIA
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FIG. 1—THE ZENER DIODE is often used as a voltage reference or as a simple voltage regulator. A
basic circuit for a Zener diode regulator is shown here.
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FIG. 2—WHEN THE REVERSE BIAS exceeds
Vz the negative current through the Zener in-
creases rapidly.

positive current increases in the same
manner as in an ordinary PN junction.
The Zener acts quite differently, how-
ever, when the reverse bias exceeds
Vz. When that voltage is reached, the
negative current rapidly increases. No
matter how much more negative the
applied voltage becomes, the voltage
across the diode remains relatively
constant.

But the Zener diode is not the best
voltage reference for many applications.
The Zener's voltage rating is nominal,
not absolute. When the package says
6.2 volts,” it may mean some potential
in the neighborhood of 6.2 volts. It is
also true that the Zener's voltage tends
to change a little bit with changes in
temperature—hardly something that
you would want a voltage reference to
do!

Figure 3 shows a circuit that over-
comes the temperature-drift problem of
Zener diodes. Two Zeners are used in
that circuit; the output is the difference
between their two V, potentials. The

P

qEFn :Enz
<
Vo
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) [
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-.1: Vo= Vz1 —Vzz

FIG. 3—THIS CIRCUIT shows one way to over-
come the problem of temperature drift in Zener
diodes.

circuit works reasonably well as long as
both Zener diodes are kept in the same
thermal environment. It is common
practice to bond the two diodes together
and coat them with silicone grease in
order to keep them at the same tem-
perature.

Several manufacturers once offered
four-terminal *‘Zener diode™ packages
that used four to eight Zeners, in two
series circuits, to form the output po-
tential. Those devices were arranged
like the circuit in Fig. 3, except for the
number of diodes and the fact that all
were on a common substrate, thus
tracking each other in temperature.

Op-amp voltage-reference sources

One problem with Zener references,
even precision Zener's that have been
trimmed to a specific, accurate voltage,
is that they are limited to values selected
by the diode manufacturer—often not
the voltage required in some particular
application. We can, however, use an
op-amp circuit to scale the voltage to a
needed value. Such a circuit will also
keep the load across the Zener at a con-
stant, low level.

Almost any op-amp will do for that
type of circuit, but it is generally best to
use a premium-grade type. Some of the
best are BIMOS and BiFET op-amps,
such as the RCA CA3140 device.

The basic properties of an operational
amplifier tell us that applying a voltage
to one input will cause a voltage to
appear at the output. In the circuit of
Fig. 4 we apply the voltage from a
Zener diode to the non-inverting input
of the op-amp. That means that the out-
put voltage will have a value equal to
that voltage times the gain of the opera-
tional amplifier, or:

Vo=Vz[(R2+R3)/R1+1]

If we make the gain larger than one,
then the output voltage will be greater
than the Zener voltage. Similarly, if we
make the gain one (i.e. if we short out
R2 and R3, causing the output to be
connected directly to the inverting in-
put), then the output voltage is the
same as the Zener voltage.

We can trim the value of the output
voltage by making the feedback re-
sistance variable. To keep tight control
over the feedback resistance, a series
combination of a fixed resistor and a
potentiometer (R2 and R3) is used. It is
generally good practice to make the re-
sistance of potentiometer R3 approxi-
mately 10 percent of the total resistance
(R2 + R3), and to make it a 10-, or 15-
turn trimmer pot.

Special devices

In the past couple of years, semicon-
ductor manufacturers have brought out
several different types of voltage refer-
ences. Some of those are two-terminal
devices that act like diodes in the cir-
cuit, even though they are complete in-
tegrated circuits in themselves.

An example of such a device is the
LM199 from National Semiconductor
(2900 Semiconductor Dr., Santa Clara,
CA 95051); the functional block diagram
of that IC is shown in Fig. 5. That refer-
ence is a four-terminal device that com-
bines a 6.95-volt Zener diode with an
on-chip heater element. The Zener
diode is maintained at the same tem-
perature as the heater because it is
buried on the same I.C. die (silicon
chip) as the heater element.

The heater is not an actual resistance
element, but is a Class-A amplifier with
the input shorted. One property of such
an amplifier is that it will dissipate a
constant power, so that the amplifier
will maintain a constant heat level after
the die comes to equilibrium.

Burying the Zener in the same die as
the heater element has many benefits
including lower noise operation and
thermal stability. Ordinary discrete
Zener diodes have a drift specification
on the order of 5 mV/°C, while for the
L.M199 devices the drift is specified in
terms of microvolts per degree.
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FIG. 4—AN OPERATIONAL AMPLIFIER can be used to scale the voltage from the Zener diode to

whatever value is needed.
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FIG. 5—A ZENER DIODE and an on-chip heater
element are combined in the LM-199. The re-
sulting IC is a highly stable voltage-reference
device.

FIG. 6—THIS TWO-TERMINAL REGULATOR
from Ferranti Electric can be used just like a
Zener diode. It has a stability as great as 10
ppm per 1000 hours of operation.
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FIG. 7—A 1.2-VOLT temperature-compensated
voltage reference, the Intersil ICL8079 used in
this circuit is well suited to high-speed A/D and
D/ A converter projects.

The LM199 is rated to have an initial
operating voltage of £2 percent of the
rated nominal voltage, and the device is
very stable over periods of time. The
long-term stability is rated at 20 ppm,
while the short-term stability is | ppm.

In most cases, the LM199 device is
operated with a potential of 9- to 40-
volts DC across the heater terminals
(pins 3 and 4), while the Zener is hooked
up in a circuit in the normal manner.

Ferranti Electric (87 Modular Ave..
Commack, NY 11725) offers a two-
terminal regulator. Those devices can
be used in the same manner as ordinary

Zener diodes, but they use band-gap
technology to produce a stable output
voltage. Ferranti offers versions with
output voltages of either 2.45 or 1.26
volts. The internal circuitry for the dif-
ferent types is essentially the same, and
is shown in Fig. 6.

The Ferranti band-gap devices are
available in five versions: ZN404,
ZN458, ZN458A, ZN458B. and ZN423.
The first four of those are 2.45-volt ref-
erence devices, while the last is a 1.26-
volt reference device. All of the devices
except the ZN423 are capable of sinking
anywhere from 2- to 120-mA DC; the
ZN423 can sink 1.5- to 12-mA DC.

The long-term stability of the Ferranti
devices is 10 ppm per 1000 hours. Tem-
perature coefficients range from 30 ppm
to 200 ppm. depending on the device.

As in ordinary Zener-diode opera-
tion, a single series current-limiting re-
sistor is used with the Ferranti regula-
tors (see Fig. 6 for the formula to cal-
culate the value of that resistor). For
example, using a 2.45-volt regulator
(Vrep=2.45), a +5-volt DC power sup-
ply (+V=5). and a current of 3.75 mA
(Iggr=.00375), the resistance required
would be 680 ohms.

The Intersil (10710 N. Tantau Ave.,
Cupertino, CA 95014) ICL8069 diode
shown in Fig. 7 is another of a band-gap
reference source. That device is a 1.2-
volt temperature-compensated voltage
reference that features very low-noise
operation. As a result, it is suited well
to applications in high-speed data con-
version projects, at Zener currents up
to 50 microamperes.

Various versions of that device are
made with differing temperature coef-
ficients and temperature ranges. Of
course, the selection of a particular
device depends upon the nature of the
application it is to be used for. A device
that would be suitable for an 8-bit A/D
converter would not be suitable for a
12-bit converter,

Two applications for the ICL8069 are
shown in Figs. 8 and 9. The application
shown in Fig. 8 is similar to the opera-
tional amplifier circuit shown earlier.
That circuit uses the ICL8069 in the
feedback loop of a premium-grade
LMI08 op-amp. A potentiometer is
used to trim the output to exactly 10.00
volts. That circuit can be used in a wide
variety of applications. The circuit in
Fig. 9 uses the ICLB069 device in a
data-converter application. While an
Intersil ICL7107 is used in that specific
circuit, the ICL8069 can be used with
any similar device whose output volt-
age is within the operating range of the
diode.

Precision Monolithics, Inc. (1500
Space Park Dr., Santa Clara. CA 95050)
offers two different IC voltage refer-
ences, the REF-01 and REF-02. The
REF-01 is a 10.00-volt device. It is
housed in an eight-pin TO-99 case

FIG. 8—A ICLB069 IS PLACED in the feedback
loop of an LM108 op-amp in this voltage refer-
ence circuit. The potentiometer is used to trim
the output to exactly 10.00 volts.

ICL7107

=3 REF L0

FIG. 9—USED HERE in an A/D converter circuit,
the ICL8069 is well suited for such an application.

although just four of the pins are used.
The REF-02 is a 5.00-volt device. It is
also housed in a TO-99 case, but in this
instance five of the pins are used. The
fifth pin is a temperature-dependent
terminal so that the REF-02 can be
used as a temperature sensor.

The simple circuit shown in Fig. 10
contains a potentiometer that lets you
set the output of either the REF-01 or
REF-02 to exactly 10.00 volts. Either
device can be used in a number of A/D
or D/A converter circuits.

Selectable output supplies

All of the circuits presented thus far
supply just a single output voltage.
Even in the devices and circuits that
use a potentiometer, it is used to adjust
the output to a single value and then left
alone. Sometimes however, a multiple-
output voltage reference is needed. An
example of that might be a voltage cali-
brator used with oscilloscopes and
voltmeters.

The simplest way to make a multiple-
output voltage reference is to place a
resistance network between the output
of one of the circuits presented in this
article and the load. A typical network
is shown in Fig. 11. In that network,
each tap is a decade higher in voltage
than the next lower tap. The lowest
value shown is 10 ohms, but that might
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FIG. 10—A SIMPLE POTENTIOMETER is used to trim the output of the PMI REF-01 voltage reference

to exactly 10.00 volts.

1408, DACOB0O, ETC.

ig

FIG. 12—A DIGITALLY SELECTABLE voltage reference. Once the input current (I;) to the D/A con-
verter is set, the output from the circuit (Vo) is determined by digital input (pins 5-12) to the D/A

converter.

be too low for some applications. In
that case, make the lowest value 100
ohms, and increase each of the other
resistances by a factor of ten (i.e. make
the sequence 100-900-9000-90,000-
900.000 etc.). With the resistances used
in Fig. 11. the voltages found at the taps
would be as follows:

A—10.00 volits

B—1.00 volts

C—100 millivolts

D—O0 volts

We can also make a digitally selectable
reference source by using a D/A con-
verter. Figure 12 shows how such a
converter can be used to control the out-
put voltage (V) of a reference supply.

The output current of any D/A con-
verter is the product of the input cur-
rent (I,) and the binary word input.
divided by the maximum possible value
of the binary word:

lo=1;% (N/2")
Where: I, is the reference current,

VREF >

¢ R3
> 100

AAMA o AAMN s  AAA

I

FIG. 11—A RESISTOR NETWORK can be used
to get a multiple-output voltage reference. The
voltage at each tap is 10 times higher than the
voltage at the tap below it.

I, is the output current, N is the decimal
value of the binary word input, and n is
the bit-length of the D/A converter.
Try this problem out as an example:
Find the output current (I;) when V ¢
is +10.00 volts, and R1 is adjusted so
that I, is exactly 2 mA. Assume that the
binary word applied to the gutput is
10010110 (i.e. decimal 150), and that the
D/A converter is 8-bits (as in Fig. 12).
The solution would be found as
follows:
lo=(2mA) (150/28)
Io=(2mA) (150/256)
lo=(2mA) (0.586)
l=1.17 mA
The output voltage from the circuit
(Vo) in Fig. 12 is the product of the D/A
converter current and the feedback re-
sistors, so:
Vo=(l2) (R4)
Vo=(1.17 mA) (5.00 kilohms)
Vo=5.895-volts DC
Once the reference current [ is set,
the output from the D/A converter is
determined by the digital input to the
converter. It is a simple matter to vary
that input to give us precisely the refer-
ence voltage that is needed. There are
many ways to do that, including con-
necting the D/A converter’s digital in-
put to the output port of the microcom-
puter or to binary-output thumbwheel
switches. R-E

Solid State News

Power FET's data sheets

Power MOS Field-Effect Transistors
is the title of a 30-page booklet from
Motorola. It includes data sheets, cross-
references, and operating theory for
the company's enhancement-mode N-
channel silicon-gate TMOS FET.—
Motorola Semicondutor Products, Box
20912, Phoenix, AZ 85036.

RCA COS/MOS product guide
COSIMOS Digital Integrated Cir-
cuits (COS-278H) is a 30-page product
guide written to aid the user in selecting
the optimum types of devices for
specific applications. It provides
maximum ratings, recommended oper-
ating conditions, static electrical-char-

acteristics, selection charts, and func-
tional diagrams for the complete line of
RCA A-Series (15-volts maximum rat-
ing) and B-Series (20-volts maximum
rating) COS/MOS devices. Devices
covered include gates, buffers, in-
verters, encoders, decoders, multivi-
brators, flip-flops, and triggers. Also in-
cluded are IC’s intended for use in mi-
croprocessor, memory. and timekeeping
circuits.—RCA, Solid State Division, PO
Box 3200, Somerville, NJ 08876.

RF diodes catalog

RF Signal-Processing Diodes Selec-
tor Guide 1s a 6-page listing of all Motor-
ola tuning diodes for frequency control,
hot-carrier diodes for mixing and detec-

tion, and PIN diodes for switching. In-
cluded are design curves and package
outlines.—Motorola  Semiconductor
Products, PO Box 20912, Phoenix, AZ
85036.

RF transistor catalog

Transistor Designers 1981 Catalog
is a 159-page VHF/UHF/microwave
transistor selection-guide. Included are
detailed data on low-noise, general-pur-
pose, and linear power silicon-tran-
sistors, and low-noise and linear power
GaAs FET's for use between 60 MHz
and 18 GHz. Charts show performance
curves and typical contours for the con-
stant-gain and noise-figure functions.
Some devices are available both pack-
aged and as unmounted chips.—Avan-
tek, 3175 Bowers Ave., Santa Clara, CA
95051. R-E



AN EYE-CATCHING AND USEFUL PROJECT
need not cost a great deal of money.
The device described here is a combina-
tion digital clock/outdoor thermometer;
the total cost of project as shown is less
than fifty dollars.

To make things more interesting
visually, the project was housed in a
clear case—an acrylic butter dish—so
that the entire circuit can be seen.
Three reed switches are used to set the
time or turn on the thermometer: that is
done by bringing a magnet near the
case, close to where the appropriate
switch is located. Although standard
subminiature panel mounted switches
can be used. we choose the reed
switches because it simplifies the con-
struction and gives the completed

project a modern appearance. As a
thermometer, the project displays tem-
perature in either °C or °F over a range
of —40°C to +90°C or —40°F to +193°F.
The temperature sensor does not re-
quire a separate power supply and is
not affected by lead length.

About the circuit

The heart of the circuit is a National
Semiconductor MA1026 digital LED
alarm clock/thermometer module as is
shown in Fig. 1. That module features a
0.7-inch LED display, snooze alarm,
24-hour alarm, 12/24 hour mode. 50/60-
Hz select. fixed/flashing colon, and
sleep cycle. The sleep cycle can be
used, with external circuitry, to turn off
a radio or appliance after a time period
of 59 minutes or less.

For this project, the module can be
treated as a ‘*black box,’” requiring just
a transformer for input power, switches
for display selection, and sensors for
temperature measurement. The trans-
former has three windings—a 120-volt
primary. a 6-volt center-tapped second-
ary (125-milliampere current-handling
capability on either side of the tap), and
a 10.5-volt secondary capable of sup-
plying 25 milliamperes. Power con-
sumed by the module is minimal, there-
fore the power-handling capacity of the
switches is not important. An LM334
adjustable current source is used as the
temperature sensor: that three-legged
device looks like a small plastic transis-
tor. A 220-ohm resistor, R1, is used to
scale the output of the L.M334 so that
the IC will supply a current of one
microampere-per-°C. Because the out-
put from the sensor is a current, lead
length is not critical. Note that a low
temperature-coefficient resistor should

BUIEDELEIS!

DIGITAL THERMOMETER

Know the time and temperature instantly with this easy-to-
build project. The clear, acrylic case makes it an
interesting conversation piece.

MICHAEL RIGSBY

be used for R1 (either a metal-film or, if
you can find it, wire-wound unit), and
that it should be part of the sensor
package so that it will change tempera-
ture with the IC. To make the sensor
package, mount the LM334 and the re-
sistor on a small piece of perforated
construction board.

In the basic clock/thermometer shown
in Fig. 2, pin 8 is tied to pin 16, letting
you set the time using the FAST SET and

SLOW SET switches. Closing the TEMP
switch puts the device in the *‘ther-
mometer mode.”” In that mode. if pin 10
on the clock module is left unconnected,
the temperature readings will be in °F;
if pin 10 were tied to pin 8, the tempera-
ture readings would be in °C,

The basic clock/thermometer can also
be adapted for battery operation. If you
want to do that, the schematic shown in
Fig. 3 should be used. In that circuit, a
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FIG. 1—THE COMPLETE PIN-OUT for the Mational MA1026 clock module is shown here.
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FIG. 2—SCHEMATIC DIAGRAM of the digital clock/thermometer and the temperature sensor. To
make the temperature sensor, mount IC2 and R1 on a small piece of perforated construction board.
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FIG. 3—FOR PORTABLE OPERATION, build this version of the clock/thermometer project. The
oscillator circuit draws just 1.5 milliamperes,

FIG. 4—THIS IS HOW the project will look when
it is finished. The clear case—an acrylic butter
dish—makes the clock more interesting visually.

crystal-controlled oscillator is used to
drive the clock. In the oscillator, the
MM35369 CMOS oscillator/divider takes
the output from a 3.58-MHz crystal
(that crystal is used in color television
sets) and divides it using an internal 17-
stage binary counter to produce an
accurate 60-Hz output. Typically, the

oscillator draws less than 1.5 milli-
amperes.

Construction

While such things as wire size and
lead length are not critical, certain pre-
cautions should be taken with compo-
nent placement. Traces on the module
must not be shorted by the transformer
case, temperature-sensor input jack,
fastening bolts, or uninsulated wires.
Since the reed switches are operated
magnetically, they should be placed as
close to the edge of the acrylic case as
possible. Also keep in mind that the
transformer generates a magnetic field,
and could affect the operation of the
reed switches if they are placed too
near it,

When drilling the case, it is very easy

PARTS LIST

Resistors ¥4 watt, 5%

R1—220 ohms, metal film or wire wound

R2—10 megohms

Capacitors

C1, C2—47 pF, ceramic disc

Semiconductors

IC1—MA 1026 clock module (National)

|C2—1.M334 adjustable current source/
temperature sensor

IC3—MM5369 oscillator/divider

J1—miniature phone jack, panel mount

PL1—miniature phone plug

RY1-RY3—reed switches

T1—dual secondary; 10.5 volts at 25 mA,
6 VCT at 25 mA

XTAL1—3.58 MHz crystal

Miscellaneous: acrylic case, small piece

of perfboard, wire, solder, hardware,

epoxy glue, etc.

NOTE: If you are unable to obtain IC1, T1,

or XTAL1 from your usual dealer, they

can be ordered from Digi-Key Corpora-

tion, Hiway 32 South, PO Box 677, Thief

River Falls,MN 56701

to scratch or shatter the acrylic material
unless you are careful. To make holes,
place the case on a cloth and drill a
**pilot’” hole using a !/16-inch bit. When
you enlarge the hole, it is best to re-
verse the direction of the drill just be-
fore breaking through; use the friction
of the moving bit to melt the remaining
plastic. That technique avoids the
danger of a snag and the resulting
damage.

Fast-drying epoxy is clear and forms
an excellent bond for mounting the
module and other components to the
acrylic—do not use glue on the face of
the module as it will appear as a trapped
drop of water. Avoid “‘super” glues;
their fumes will create a permanent
cloudiness in the clear plastic.

Before closing up the case, you will
need to calibrate the module so that it
reads the correct temperature. The tem-
perature-sensor assembly should be
stabilized in a known environment, To
do that, prepare an ice-point bath of
water and ice. Place a mercury ther-
mometer in the bath, and watch the
temperature until it drops to 32°F (or
0°C). Once that happens, the tempera-
ture of the bath should remain constant
until all of the ice melts. Before then,
however, place the sensor in the bath,
and adjust the module potentiometer
(the blue knob on back of the module)
until the temperature reading is precise-
ly 32°F (or 0°C). Once that is done, re-
move the sensor from the bath and
close up the case. If you use epoxy, use
only small drops—you might want to
open up the case again someday. The
completed project is shown in Fig. 4.

Options
As we mentioned earlier, the MA 1026
module is loaded with features and
continued on page 107
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a lier
in this series we dis-
cussed the data that’s
transmitted on the
vertical-blanking in-
terval lines. preparing
the videotex decoder
for the video data
that is to follow it.
but did not talk about
that information it-
self.

The actual display
data—the alphanu-

-

merics and graphics ~ e

¥, NG N

—is placed on a video il
line on a ‘‘space- Sass02
available’” basis, in

accord with the North
American Broadcast
Teletext Standard
proposal. That's the
reason for the bytes
in the headers that
indicate where the
next information is to
be found. The data
contained in the
headers also allows
the control informa-
tion to be multiplexed
with the display in-
formation.

The videotex decoder separates the
two and stores them in RAM. At the
appropriate time, the alpha-graphic
(display) information is called up by the
decoder and acted upon by the control
information to determine character-
size, color, etc. That system is known
as the parallel-attribute format.

Prestel—which has also filed with the
FCC for acceptance—does it different-
ly. As mentioned earlier, Prestel data is
transmitted  sequentially—the  first
character is sent first, and the last one
last, and that’s how they appear on the
screen. The character-attribute data is
sent along with the alpha-graphic data.
That means that when an attribute
(such as color), is changed, a pixel (pic-
ture element) is sacrificed and nothing
is seen in the space that would other-
wise be occupied by a character. Be-
cause one character or control element
follows the other, the system is known
as serial-attribute transmission.

(Editor’s note—This is known as
Level-1 Prestel. There are a total of five
levels of Prestel, each more advanced
than the previous one. Level I, while
the most “‘primitive,"’ is also the most
common at this stage. The proposal be-
fore the FCC includes all five levels.)

Alpha-graphics are sent using the
ASCII (American Standard Code for
*President, Richard Larratt and Associates Inc.

Account

J. Bloggs

1245503

O

996190

number

number

How it works

Videotex has several levels
of alphanumeric and graph-
ics capabilities. Here’s a
discussion of how they
work, as well as a look at
videotex’s future.

RICHARD LARRATT, M.A,, P. Eng.*

Information Interchange) code—the
one that is used by most computers.
In it, each character is represented by a
7-bit word. For example, the letter **A™
is represented by the decimal value 65,
and a space by the decimal value 32.
Since the information is transmitted in
digital form, the ‘A’ becomes
1000001, and the space ““Q1OGOPH. "
Table 1 shows videotex alphanumeric
characters and their ASCII values. A
switchable control byte allows the
same numbers to be used to obtain
other characters.

In the simplest forms of videotex (see
Fig. 5 in Part 1 of this series in the
November 1981 issue of Radio-Elec-
tronics) the ASCII data is sent to a
character-generator ROM. That IC
contains the information needed to dis-
play all the letters and graphic symbols

0) D)/a

Videotex for TV=—

PICTURE PRESTEL
Signature verification

A N Other

Account number
1243501

-
S
* N

Koy & to exanine the signhatures

required by the sys-
tem. When it is fed "
an ASCII value, it re-
sponds by outputting
the dot pattern
needed to form the

character on the
op video display.
DRCS

The next step up in
videotex technology
calls for the use of a
DRCS (Dynamically
Redefinable Charac-
ter Set). The DRCS
allows the use of
more graphics ele-
ments than are con-
tained in the charac-
ter-generator ROM.
A videotex decoder
equipped for DRCS’s
must contain some
RAM. That memory
stores the DRCS
downloaded from the
videotex computer
over the air (or cable)
and in effect acts as a
secondary character-
generator ROM. An
example of videotex
graphics using a
DRCS is shown in Fig. 15.

In addition to providing enhanced
graphics, DRCS’s allow the use of
special alphabets, such as Greek or
Hebrew, to transfer mathematical data
or for foreign-language captioning.

PDI's

PDI's (Picture Description Instruc-
tions) allow the supplier of videotex in-
formation even more flexibility. Table 2
shows the PDI's described in the North
American Broadcast Teletext Standard
proposal. Once they are downloaded
into the decoder’s memory, they make
possible very complex graphics with
very little effort. For instance, the LINE
PDI could be used to instruct the
decoder to draw a **...LINE from here to
there..."

Once the PDI's are loaded into
memory, they make possible a wide
variety of high-quality graphics, such
as the illustration shown in Fig. 16.

PDI's also require RAM (typically
16K) but can make a PDI-equipped de-
coder worth its expense when graphics
are of the essence.

Alpha-photographic

An example of alpha-photographic
videotex is shown in Fig. 17. Alpha-
photographic videotex allows the trans-
mission not only of text, but also of still
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FIG. 15—A DYNAMICALLY REDEFINABLE char-
acter set (DRCS) makes the presentation of
pictures such as this schematic relatively easy.

video frames—something that will be

very important when shopping-by-
videotex becomes widespread and the
buyer wants to see not a drawing, but a
real picture of the item he is interested
in.

Figure 10 in the December 1981 issue
of Radio-Electronics shows an alpha-
photographic system. Several layers of
RAM are overlaid, and their contents
taken as a whole to provide varying
brightness levels, which are not avail-
able in less sophisticated forms of
videotex. As an example, let’s look at
bit-1 of each of the four planes of RAM
shown in that figure. If we consider the
four planes together. we can build
values ranging from 0 to 15. depending
on whether the bits are **1”" or **0""s.
That means that each pixel can be
assigned one of sixteen brightness
levels. if the values are converted into

voltages that will control the electron
beam of the video display.

Scanned sequentially. the contents of
the bit-plane memory will appear as a
series of brighter or darker pixels—a
photograph! Even color is possible.

Of course, there is a tradeoff in-
volved. Depending on the baud rate at
which the data is sent, it can take
several seconds for the picture to be

completed. (Actually, that process
would not be apparent to the user be-
cause the data would be loaded into
RAM and not displayed until everything
was present.) That's one reason why
the *‘photograph™ in Fig. 17 fills only
part of the screen—a small picture re-
quires less memory and can be trans-
mitted and displayed more quickly
(about two seconds for the one shown).
Despite its apparent disadvantages,
though, alpha-photographic videotex
can be quite useful.

Which is best?

We've presented several levels
of videotex—alpha-mosaic. alpha-geo-
metric. and alpha-photographic. Which
one is going to win out?

That's difficult to say. Eventually, of
course, we'll be using the alpha-
photographic mode, and every level
below it. For the immediate future,
however, we are faced with a conflict
between a rather simple (although tech-
nically sophisticated) alpha-mosaic sys-
tem, typified by Level-1 Prestel, and
a more expressive but more complex—
and. initially, more expensive—alpha-
geometric system of the Antiope/
Telidon-type.

Proponents of both systems have
petitioned the FCC for acceptance of
their method as the North American
standard. Those backing the Prestel
system claim that it is simple. inexpen-
sive, and has a proven history.

Those in favor of the Antiope/Telidon




system say that its flexibility outweighs
its apparent complexity, and that com-
ponent prices will decrease rapidly
once it is accepted and decoders are
produced in volume.

At the moment, the decision lies with
the FCC. Recent developments in FCC
policy, however, indicate that the ulti-
mate decision may be up to the user:
both systems may be allowed, and the
winner will be the one with the most
subscribers. It’s.even possible that the
two systems will coexist, one in some
areas, and one in others.

That, however, invokes memories of
**quad’’ sound, and the controversy
and confusion that surrounded it before
it more or less disappeared. Whatever
the outcome, videotex—in one form or
another—will be with us, and will make
life a bit simpler and more rewarding.

Using videotex

Let's take a look at a not-so-hypo-
thetical videotex system. We'll assume
that the system used is that proposed to
be the North American Broadcast Stan-
dard and that the videotex data is being
sent over the air on two lines of the
vertical-blanking interval. The equip-
ment involved is an ordinary television
receiver equipped with a videotex de-
coder and a small numeric keypad like a
Touch-Tone pad. Also attached to the
decoder is a modem, through which in-
formation can be sent back by telephone
to the videotex computer.

A good videotex information-system
will be constructed like an onion—the
outside layer of information will be gen-
eral. More detailed information can be
obtained by requesting pages indicated
by the first level. Still more detailed in-
formation will be available by selecting
pages indicated by the second level.
Also available will be an alphabetical
directory—it might tell you that the
page numbers for categories beginning
with the letters **“VAA™ through “ZZZ"
can be found on page number such-and-
such.

Let’s assume that you want to make
an airline reservation from New York
to San Francisco. The first thing you
will do will be to find out what page
carries airline information. Upon enter-
ing the page number, a directory to
various airlines will appear on the
screen within about 10 seconds.

When the airline you select appears
on the screen, it may present a menu
showing the cities served, with each
city identified by a number. By keying
in that number, you will find another
page showing the line’s flights to that
city, and possibly the status of each
flight (“*“BOOKED FULL," **STAND-
BY ONLY," oreven ““SEATS AVAIL-
ABLE").

By keying in the number associated
with the flight you want, a menu will be
presented for you to “‘fill out’ to make

o,

Taking the 5:45 to the moon?
Mot yet, but vhen the time comes
PT will help you make the reservation

ey 1 for indes

FIG. 16—PDI's (Picture Description Instructions)
allow very complex graphics to be generated.

FIG. 177—THE ALPHA-PHOTOGRAPHIC mode
allows photographs to be included as part of
the videotex material. The picture shown took
about two seconds to transmit.

your reservation and, at that time, you
will be instructed to set up your tele-
phone link to transit that information to
the videotex or airline computer.

You'll be asked for your videotex ac-
count number, which may be recon-
firmed on the screen. That not only
automatically tells the airline just who is
buying the ticket, but can also be used
for direct-billing purposes. You'll then
fill in the blanks on the screen to indi-
cate how many people will be traveling,
what class of service is desired, depar-
ture date, etc.

Finally, you will be given the option
of committing yourself to that reserva-
tion, or—and sometimes more impor-
tant—simply telling the computer to
forget the whole matter.

Getting detailed news would also be
done through a series of ever-more-de-
tailed menus. The first page would be
an index by subject (*“WORLD,”
“NATIONAL," “SPORTS,"” **COM-
ICS.” etc.) and would also contain the
latest headlines. By unpeeling layers of
the information *‘onion,”” you could
scan the items of interest to you, or
read about them at length.

Who pays for it?

There’s no such thing as a free lunch.
Videotex equipment is not cheap, and
the time that goes into programming the
system also costs money. Where does
the money come from?

In some instances. the company
selling a service or product (such as an
airline) pays out of its own pocket—it's
probably less expensive than running a

sales office. In other cases, such as fi-
nancial reports like the Dow Jones
index, a charge of 10 or 25 cents would
be made to your account each time you
accessed the service, or you would be
billed for the time that you used.

Finally, to encourage the use of the
system, some services, like news head-
lines or weather, might be provided
without charge. After all, if you're
going to use your videotex terminal for
that, you’ll also eventually find yourself
using it for services that you (or some-
one else) pays for.

How we’ll use it

Technically, videotex is quite an
achievement. What, though, will it do
for you? Some ideas were presented
above; here are a few more.

Initially, interactive videotex—where
the user can communicate with the ser-
vice—will be limited. Broadcast video-
tex, using a full video-frame occupying
all of a TV channel will predominate,
presenting a continuously scrolling dis-
play of information. But the viewer will
have no opportunity to take advantage
of it, except as a non-selective informa-
tion source.

At the beginning, interactive video-
tex will probably be available at selected
public terminals (in airports, offices,
and other places where its capabilities
can justify the initial expense).

Our world, though, is changing. We
are, more and more, becoming a *‘wired
society.”” Right now that pertains
primarily to telephone service—you
can speak to anyone in the world for
what would have been considered, a
few years ago, a ridiculously low price.

Now, cable-TV is becoming a part of
our lives and, if one channel were used
to receive videotex information, and
another to transmit multiplexed viewer
response (at a relatively low-data-rate),
interactive videotex over cable could
easily become a reality.

In the near future we’ll see two more
developments that will further the inter-
active aspect of videotex.

The first is fiber optics. By using
light, rather than RF, as a transmission
medium, it will be possible to have an
almost unlimited number of channels
for information interchange. Fiber
optics, using hair-thin transparent light-
guides instead of cables, is their logical
replacement. We'll be seeing a lot more
of that technology soon.

The second could very well be DBS
(Direct Broadcast Satellites). They
could replace any wired—or light-piped
—information service and, although it
may take a while, they may become
two-way. Not only would you be able
to receive the programs or data they
sent, but a relatively-low-power trans-
mitter might transmit your information
into the system.

continued on page 103
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SPEECH

KARL SAVON

SYNTHESIS Techniques

Electronic speech-synthesis hs come a long way from the Voder, which took seven
people to operate when it was demonstrated at the 1939 N.Y. World's Fair.

Now all you need are a couple of IC’s.

SPEECH SYNTHESIS—THE ARTIFICIAL
generation of that series of sounds
known as ‘“‘speech’”—has advanced
beyond the novelty stage to become a
real alternative to the simple audible
and visible indicators and displavs
common to so much of our society.
There is very little you can do with a
light or buzzer that can’t be done better
with a **spoken’" word.

“Toys™ such as l'exas Instruments’
Speak & Spell have been recognized as
effective learning tools. Through the
electronics mouths of those machines.
children are exposed to new words in
an exciting interactive way. Talking
calculators and timepieces have ex-
panded the horizons for the blind; pilots
and drivers are relieved of the need to
watch their meters and gauges continu-

ously: alarms can be given with instruc-
tions as to what actions should be taken.
Speech-synthesis devices are finding a
myriad uses in communications, ap-
pliances. automotive applications,
clocks. instrumentation., language
translators. and annunicators. It is esti-
mated that the speech-synthesis market
will grow to hundreds of millions of dol-
lars in the next five years.
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FIG. 1—A TYPICAL IC SPEECH-SYNTHESIZER uses a ROM containing speech data, circuitry to pro-
cess the data and turn it into analog form, and an amplifier and speaker.

Fundamentals

Human speech begins in the cortex
of the brain but, so far, that creative
process has been imitated only crudely.
The mechanics of speech, though, have
been simulated with uncanny precision.

The human speech process begins in
the lungs and proceeds through the
larynx to create the noises and tones
that correspond respectively to wun-
voiced and voiced human speech out-
put. The wideband hissing “‘s™, “f.”
and **sh’" are unvoiced sounds, created
by the random flow of air particles
through the voice tract. but the voiced
consonants like “*b’" and **I'" are con-
structed of discrete narrowband fre-
quencies: the vibrating vocal cords gen-
erate the voiced sounds. Fricatives like
**v’ and *‘z’" combine the two types of
sources and the plosives, such as **p,”
*t’" and “*k™" are produced by the con-
trolled release of air from the mouth.

The speech process is completed by
articulation—changing the shape of the
throat, and the shape and positioning of
the teeth, tongue, palate and lips. To-
gether, those parts of the mouth and
respiratory system form an adaptive
filter  that alters the resonances of the
vocal tract.

While there are more similarities than
differences among the approaches to
speech synthesis, they can be separated
into three general groups: direct wave-
form-digitization, phoneme synthesis,
and linear-predictive coding.

Direct waveform-digitization

Direct waveform-digitization is the
process of taking a live or recorded
speech-waveform and passing it through
an analog-to-digital converter. The final
quality of the reconstructed speech (ob-
tained by passing the digitized data
through a digital-to-analog converter)
depends on several factors, including
the rate at which the speech waveform
is sampled (how many times each second
the waveform is ‘‘looked at’ and its
value digitized) and the number of
amplitude levels into which it is seg-
mented. As the number of levels in-
creases, more information must be pro-
cessed and stored in memory; as the
number of levels decreases the memory
and processing requirements decrease
—at the expense of intelligibility.

It is necessary to sample the wave-
form at a frequency that is at least twice
as high as the highest frequency in the
original waveform. If the sampling fre-
quency is too low. aliasing, which
causes the higher frequencies to appear
falsely as lower frequencies, takes
place.

Playback of the digitized signal is (in
theory) a simple matter of recalling the
sequences of data stored in memory
and processing them with a digital-to-
analog converter.

Direct  waveform-digitization  of
human speech is highly redundant; it
wastes a lot of memory storing, for ex-
ample, drawn-out sounds like **‘ooooooh.™

Methods used to reduce the memory re-
quirements and rate of processing of re-
dundant information may actually
cause this synthesis technique to be
classified in one of the other simulation
groups.

National Semiconductor (2900 Semi-
conductor Dr., Santa Clara. CA 95051)
uses a direct-digitization method that
reconstructs the speech using pulse-
coded modulation. It calls its system
the Digitalker. Compressed speech
data is stored along with frequency and
amplitude information in a read-only-
memory (ROM). Figure 1 shows a typi-
cal configuration connected to a micro-
processor bus complete with an output
filter, amplifier, and speaker. Figure 2
shows a block diagram of the speech
processor chip, referred to as the SPC.

It cannot be overemphasized that the
key to the practicality of this, as well as
the other systems. is speech-compres-
sion—coding of the signals that mini-
mizes the redundant information. Na-
tional points out that its system pro-
duces speech quality far better than the
crude sound you may associate with
early demonstrations of speech digitiza-
tion. In terms of memory space. the re-
sult is that male voices require about
100 bits per word and female voices
somewhat more. The system is more
like a digital recorder that digitizes
actual voices, stores, and then plays
back, than the other methods which
model the vocal tract.

The compression method combines
three techniques. First, redundant pitch
periods are removed. Then, adaptive
delta-modulation, which uses the dif-
ference between two successive sam-
pling points rather than the values ar
those points, is used to conserve
memory space by storing only the dif-
ference information. Phase adjustments
and half-period zeroing, remove the
““direction’’ component of the wave-
form: that information is not needed for
intelligibility, so can be safely done
away with. Computer processing is
used to accomplish the compression.
National claims that its compression
scheme, combined with waveform
digitization, is very competitive with
other systems. including linear-predic-
tive coding.

The Digitalker is programmed with
control information that instructs it
how many times to repeat a specific
waveform. A programmable frequency-
generator is used to add inflection. The
system is easy to use because it re-
quires only a start pulse and an 8-bit
address to trigger any message. Simple
switches can be used if a microproces-
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FIG. 2—NATIONAL SEMICONDUCTOR'S DIGITALKER has a fixed vocabulary in ROM; several different
ROM's are available. Programmable frequency-generator (lower right) is used to add infiection to
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FIG. 3—A PHONEME-BASED synthesizer, such as General Instruments’ SP0256, uses the sound
elements that make up words to provide an almost unlimited vocabulary.

sor controller is not justified. One Digi-
talker device can produce up to 256 dif-
ferent messages.

An evaluation board is available
which includes the NMOS speech-pro-

cessor IC, two speech ROM’s contain-
ing 138 words, and an erasable pro-
grammable ROM (EPROM). The
DTI000 board can be connected to an
external control-system through a 22-

pin edge connector. A demonstration
package is available with a vocabulary
aimed at several industrial markets.
The 5 x 6-inch DTI000 evaluation
board is priced at $495. The DTI050
three-piece IC set is $85. Write directly
to National Semiconductor for more in-
formation.

Phoneme synthesis

Phoneme synthesis works by com-
bining basic sound elements (phonemes)
that are made up into complete words
and sentences. In theory. any spoken
word can be synthesized by stringing
phonemes together. The quality of the
resulting speech depends on the extent
of the phoneme library. To cover a
wide range of inflection requires a cor-
respondingly large number of phonemes.
Again, compromise is necessary to put
together a practical system: redun-
dancy-elimination coding techniques
are used.

The phoneme method is particularly
suitable when the extent or type of
vocabulary required is not fixed: When
there is no definite vocabulary list,
speech cannot be constructed from
stored words and phrases but must be
generated from the more elemental
phoneme sounds.

General Instruments (600 W. John
St.. Hicksville, NY 11802) has taken the
approach just described. combining
phceneme synthesis with a digital filter.
The design is versatile enough to op-
erate in a linear-predictive filter mode
(more about that shortly). GI has re-
leased a product specification that de-
scribes the SP0256 speech-processor
IC:; it is an LSI n-channel metal-gate de-
vice that can synthesize up to 256
sound sequences.

Figure 3 shows a block diagram of
the processor. The speech process is
started by addressing the ROM location
that contains the phoneme desired. Up
to 256 phonemes can be stored in the
16K bits of the on-board ROM, but that
can be extended to as many as 3825
phonemes (or, more usually, complete
words or phrases) through the addition
of up to 491K bits of ROM.

The device includes a controller and
a vocal-tract model (VITM). The VTM
is a digital filter similar to that used in
linear-predictive coding. The system
generates complex sound-sequences
under the control of 15 slowly varying
parameters including: repeat count,
pitch period, source amplitude, and 13
digital filter-coefficients. The controller
is a sequential processor that gets its in-
structions and data from the ROM and
alters the contents of the 15 parameter-
registers controlling the VTM.

One-byte inputs specify 256 entry
points. The entry points in the internal
ROM are spaced by 8-byte increments,
meaning that each phoneme can be de-
fined by 8 bytes (64 bits). Expanding



the input format to 2 bytes increases
the number of entry points to 3825, as-
suming that the full complement of
ROM has been added. The controller
has 16 executable instructions and sup-
ports one level of subroutine nesting.
JMP (JuMP) and JSR (Jump to Sub-
Routine) instructions are included to
allow chaining of program segments
and the reuse of code sequences.

External ROM interfaces to the
speech-processor device through serial
input and output lines. Sixteen-bit serial
addresses are used for addressing.
Serial-to-parallel conversion is handled
internally by the SP0256. The analog
output is developed by a 7-bit pulse-
width modulation, digital-to-analog
converter. The output is passed through
a S5-kHz-cutoff low-pass filter and is
then amplified externally. The single-
unit price for the SP0256 is $26.70. The
price will probably be even lower from
a General Instruments distributor.

Votrax’s phoneme system

Votrax. Div. of Federal Screw Works
(500 Stephenson Highway, Troy, MI
48084) offers another phoneme-based
system. Votrax uses a switched capaci-
tor filter in its CMOS-technology SC-01
LSI integrated circuit. Phonemes re-
quire an average of 6 bits and each
phoneme is 40 to 200 milliseconds long.
The device has a 64-phoneme library
accessed by a 6-bit code. Typical
speech-data uses 70 bits per second.
Votrax plans to provide a text-to-
phoneme translator algorithm that will
let the user do his own programming.
Figure 4 shows a block diagram of the
system. The price of the SC-01 is $55.00
each in quantities of five (single units
may be available from distributors).

Linear-predictive coding

Linear-predictive coding—used ex-
tensively by Texas Instruments (P.O.
Box 225012, Dallas, TX 75265)—is a
combination of techniques that model
the vocal tract electronically. Noise
and tonal sources generate signals that
are processed by the LPC filter. The
method derives its name from the fact
that it predicts the parameters of the
next speech sample using a linear com-
bination of the proceding speech
samples. That results in a major reduc-
tion in the amount of memory required
for the storage of speech data.

Speech-synthesis techniques using
that method require as few as three
integrated circuits: a digital lattice-
filter. a' ROM. and a controller. Present
systems are based on the 10-stage filter
shown in Fig. 5: its output is set by
pitch. amplitude. and filter coefficients.

The lattice-filter structure includes
multiplication, summation. and delay
blocks. Digital filters are constructed of
memory-register delay components,
and of summers and multipliers con-

. JPH'Q-NE.M_E-
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FIG. —VOTRAX'S SC-01 is a single-IC, phoneme-type, speech synthesizer intended for computer
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FIG. 5—TEN-STAGE LATTICE FILTER used in Texas Instruments’ linear-predictive-coding synthe-
sizer simulates the resonant effects of the mouth and nasal cavities.

nected in either feedback or nonrecur-
sive, direct path configurations. Multi-
plication takes longer than addition, so
pipeline techniques are used to syn-
chronize the filter's operation to the
sampling rate of the system. The all-
pole filter is described by the equation:

2 10 k
A £
1 E *

k=1

The ay terms are the ten filter-coef-
ficients, G is a gain factor, and the z—*
terms represent time delays.

The voice-synthesis processor per-
forms about 400,000 multiplications and
additions each second. A frame (com-
plete set of speech data) is supplied to it
about every 25 milliseconds. Data from

adjacent frames is interpolated about
every 3 milliseconds to generate a
smooth output. Once again a tradeoff is
made among flexibility, fixed or variable
vocabulary, speech quality, and cost-
per-second of speech output.

A computer program is used to pro-
duce an optimal set of coefficients for
the vocal tract filter, the 8-bit energy
and pitch information, and to generate
the one-bit repeat codes. A technician
corrects any audible deficiencies.

Texas Instruments’ TMS5100 speech-
processing computer, which includes a
S0-milliwatt power amplifier, is a key
component in its speech-synthesis line.
The TMS5220 is designed for easy 8-bit
data bus interface. It is used in the TI-
99/4 home computer speech-synthesizer
peripheral. Single-unit prices for the
TMS5100 and TMS5220 are $32.00 and
$48.00 respectively. R-E
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SAFE

SUB-WOOFER

A subwoofer allows your sound system to reproduce
very-low bass, such as that found in organ recordings.
This SAFE subwoofer may be small, but it's mighty

where it counts.

GEORGE PAPPANIKOLAOU

IN THE DECEMBER 1981 ISSUE. RADIO-ELECTRONICS PUBLISHED
plans for constructing a speaker that used the SAFE (Sym-
metrical Air Friction Enclosure) principle (U.S. patent no.
4.168.761. other patents pending) to obtain good sound from
a small enclosure. This article deal with a companion sub-
woofer using the SAFE principle that provides extended bass
response from a relatively small enclosure.

The heart of the system is an 8- or 10-inch speaker in a
cabinet with a volume of under six cubic feet. It uses no spe-
cial devices, such as passive radiators, to increase the effec-
tive size of the speaker, and the SAFE design provides an
extremely rigid enclosure.

The SAFE principle

The SAFE principle is an outgrowth of the labyrinth-type
enclosure invented by Benjamin Olney in the 1930's. A
labyrinth-type enclosure is simply a long tube placed behind
a speaker and into which the low-frequency back wave from
the speaker is propagated. The length of the tube is used to

provide *‘reflex action,” causing the back wave to emerge
from the tube in phase with the front wave. This boosts the
low-frequency output of the system over a specific range of
frequencies. The longer the effective length of the tube, the
lower the frequencies that will be boosted.

The reason for using the term *‘effective length'" is that
friction between the air set in motion by the speaker and the
internal surface of the labyrinth causes the velocity of the
back wave to be decreased and making it take longer to pass
through the tube than would be the case if there were no
friction. The fact that it takes the sound wave longer to trans-
verse the labyrinth than it normally would, makes it appear
that the wave has traveled a longer path than it actually did.

Two methods commonly used to increase effective length
of the labyrinth are to line its interior with acoustic padding
such as fiberglass. or to completely fill it with the same
material.

Many designs usually fold the tube (run it back and forth
instead of in straight line) to keep the size of the enclosure

LEN FELDMAN
CONTRIBUTING HI-FI EDITOR

WE PUT AN EIGHT-INCH SAFE SUB-
woofer through extensive listening
tests in our laboratory and also sub-
jected it to several measurements.
We drove it using an amplifier rated
at about 40-watts-per-channel and a
passive crossover network,

Based on our sensitivity measure-
ments, we would classify this speak-
er as being low-to-medium in effi-
ciency (an electronic crossover
would have helped). Nonetheless,
we noted a fundamental output from
the subwoofer down to 25 Hz. We
measured relatively uniform response
from the system from 30 Hz up to

R-E TESTS IT

the 100-Hz cutoff frequency and
were able to produce sound-pressure
levels in excess of 100-dB SPL be-
fore any significant doubling or dis-
tortion was observed.

The unit was tested using both
single-tone signals and musical ma-
terial. In reproducing the music, the
improvement in bass reproduction
was apparent only when the program
source contained a fair amount of
low-bass energy. Not too many pro-
gram sources do, but when you find
one that does, the added impact of
the low, low bass contributed by the
subwoofer made the project de-
cidedly worthwhile.

One word of caution. Trying to
reproduce ultra-low bass in a small

room can prove to be a frustrating
experience. Sianding waves set up
in the room are responsible for that.
and it is possible to move about the
room and hear thunderous bass in
one location while hearing virtually
none in another spot. where virtually
complete cancellation of bass fre-
quencies takes place.

We wused close-miking techni-
ques in our sound-pressure measure-
ments. placing the microphone both
at the upper back-wave ports of the
enclosure and at close proximity to
the driver itself. Below 40 to 50 Hz,
most of the energy. as might have
been expected. came from the back-
wave ports rather than from the
front of the woofer, R-E



FIG. 1—SIDE VIEW OF SAFE ENCLOSURE showing speaker back-wave
path. Path is symmetrical between points A and B.

FIG. 3—PARTITIONS USED IN SAFE ENCLOSURE (a) affect its effective
cross-sectional area (b). {

down. Also. the effective length of the tube and the free-air
resonance of the speaker are chosen so that the speaker is
damped at its free-air-resonance frequency, avoiding objec-
tionable excess output at that frequency.

There are, however. two other factors that can be used to
increase air friction, and thereby the effective length of the
labyrinth. These factors are what’s involved in the SAFE
principle. First, the internal surface area—not the length—of
the tube can be increased: second, the back-wave path can
be made longer by increasing the number of bends in it.

A SAFE enclosure uses a number of small chambers in
series (see Fig. 1) to both increase the internal surface-area
and to insert more bends in the path of the speaker back-
wave. The small chambers are constructed by alternating
two types of partitions within the tube as shown in Fig. 2.
The first type completely blocks the tube, except for a square
hole in its center. The second is smaller and is centered so
that the area between it and the inside perimeter of the tube
is equal to that of the hole in the first type. This forces the
back-wave from the speaker to be alternately spread out and
combined as it passes through the tube. (It is obvious that
this design increases the internal surface-area of the tube and

FIG. 2—SPEAKER BACK-WAVE is alternately combined and separated as it passes through and around SAFE enclosure’s baffles.
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FIG. 4—EXAGGERATED PERSPECTIVE VIEW of first chamber. Note

mountings of first and second behind-the-speaker partitions.

W2,

FIG. 5—NON-PERSPECTIVE VIEW from front of enclosure. Note con-

struction of partition 1/partition 2 assembly.

PARTS LIST—ENCLOSURE

Qty. Size (inches) Description

2 15%2 x 15% x 34| Front and rear panels

2 17 % 34 % 3 Side panels

1 15%2 x 15%2 x 3 | Bottom

1 15V X 17 x %4 Top

1 15%2 x 15%2 x V2 | Partition 11

5 15%2 x 15% x Va | Partitions1,3,5,7,9

5 13%2 x 18%2 x ¥ | Partitions 2, 4, 6, 8, 10

40 1x1x1% Strips for mounting
odd-numbered partitions to
even-numbered ones

12 Y2 X ¥ X 15%2 Partition-to-cabinet mounting
strips

12 V2 X 3 X 14Y2 ¥

1 182 X 7 X Va First behind-the-speaker
partition

1 15%2 X B X Va Second behind-the-speaker
partition

2 62 x 1 x1 Mounting strips for first behind-
the-speaker partition

Speaker—JBL LEST (8-inch) or LET0A (10-inch) or similar
Miscellaneous: Two binding posts, screws, hot-melt glue and
glue gun, acoustic insulation, crossover network, etc.

FIG. 6-SIMPLIFIED CUTAWAY VIEW of enclosure showing mounting de-
tails of first and second behind-the-speaker partitions.

FIG. 7—FIRST BEHIND-THE-SPEAKER PARTITION has cutouts to accom-
modate mounting strips.

the number of bends in the back-wave path.) Traversing this
path causes the back-wave to be compressed and expanded
alternately (Fig. 3). slowing the wave and increasing the ef-
fective length of the tube.

Other factors

There are two other factors that have to be considered
when designing a speaker enclosure: the free-air resonant fre-
quency of the speaker used. which limits the low-frequency
response. and the reflex action of the enclosure. which boosts
the low-frequency output of the system.

The two factors are interrelated and an enclosure that does
not increase the free-air resonant-frequency of the speaker
(desirable) but doesn't provide any reflex action (undesirable),
or one that does increase the speaker’s free-air resonant fre-
quency (undesirable) but does provide reflex action (de-
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FIG. 8—PARTITION MOUNTING STRIPS for the front are shown in (a), rear
are shown in (b), left side are shown in (c) and right side are shown in (d).

FIG. 9—SPEAKER SHOULD BE MOUNTED slightly off-center to prevent
standing waves. Center figure shows distance between partition 1 and
top of enclosure.

0L

FIG. 10—EVEN-NUMBERED PARTITIONS (a) have “top hat" structure
caused by using center piece cut out of odd-numbered partitions.

FIG. 11—SIDE VIEW of even-numbered partition mounted atop odd-num-
bered partition using partition mounting strips. Each strip is located as
shown in Fig. 10 and measures 1 x 1 x 1% inches.

sirable). is not as effective as one that provides reflex action
and does not increase the speaker’s free-air resonance.
The SAFE subwoofer enclosure is designed so that it does
not significantly restrict the action of an 8-inch speaker (which
would increase its free-air resonant frequency) while provid-
ing good reflex action. A 10-inch speaker can also be used.
A 10-inch speaker would offer the advantage of increased
power-handling capacity and, perhaps. better efficiency.

Construction

The choice of a speaker is not critical. Almost any 8- or 10-
inch open-frame woofer will do; an 8-inch unit should have a
ceramic magnet weighing about 20 ounces. JBL's LEST is a
good choice for an 8-inch system; the same firm's LE/0A
should do nicely in a 10-inch one.

While detailed step-by-step instructions will not be pro-
vided, the figures and the captions accompanying them
should be studied closely: they will allow you to construct the
enclosure with little difficulty. (The only tricky part—the
area behind the speaker—will be explained below.)

Like all subwoofers, the SAFE enclosure should be con-
structed from solid, heavy material, such as 34-inch particle
board. to prevent cabinet vibrations that will decrease the
output of the system. The partitions can be made from V-
inch plywood. with the exception of partition 11. which
should be Y-inch thick.

Use plenty of screws and glue! The former will add
mechanical integrity and the latter will make the enclosure

continued on page 106
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what's happening here.

LEN FELDMAN
CONTRIBUTING EDITOR

BY THE TIME YOU REAE
tests should ha
Even the reg
tronic

ms, Inc. and by
orporation. The
3 under consideration is
¥ 'Known in this country as the

J system. since it is being sponsored
n the U.S. by the Electronic Industries

sion-
at. in addi-
: ansmission-sys-
d to, there are also
*teduction systems being
ased for use with them, making a
otal of nine possible combinations.
The incorporation of more audio chan-
nels in the bandwidth now assigned to a
single TV audio channel will degrade
the audio signal-to-noise ratio, regard-
less of which of the three stereo sys-
tems is selected. That is what has
prompted Dolby. dbx, and most recent-
ly, CBS, to propose noise-reduction
encoding/decoding svstems. Those,

STEREO AUDIO
FOR TV

Stereo and multichannel TV programming is already a
reality in several countries. Here’s the latest on

oposed multi-
10 SYstems, would re-
auind noise to acceptable
#"allow broadcasters to main-
e quality of fringe-area signals.
Since multichannel TV-audio will
eventually be with us, it would be a
good idea to understand how the three
basic transmission-systems that have
been proposed work. The principles in-
volved in audio companding are familiar
to most readers of Radio-Electronics so
we will not include a description of the
three noise-reduction schemes in this
discussion.

The EIAJ system

The components of the signal used
by the Japanese system are shown in
Fig. 1. Note that the **x’" axis (hori-
zontal) serves two purposes—it shows
both the audio-frequency response of
each channel and the frequency of the
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FIG. 2—U.S. VERSION of the EIAJ system extends frequency-response of the subcarrier to 15 kHz. In
addition, a second subcarrier, with an 8-kHz bandwidth, is provided for.

subcarrier and pilot tone relative to that
of the main audio carrier. The **y"" axis
(vertical) shows the frequency devia-
tions of the main and sub-carriers.
The main audio carrie—used for
monophonic transmissions. for one

channel of multichannel transmissions,
or for the L+R component of a stereo
transmission—has a maximum devia-
tion of £25 kHz (just like the NTSC
system used in the U.S.) and a fre-
quency response from 50 Hz to 15 kHz.

arrier is used to modulate
main carrier—a technique known as
jection. When stereo is being trans-
mitted, the amount of injection is =20
kHz, giving the main carrier a total
deviation of =45 kHz; in the multichan-
nel mode, the amount of injection is
+15 kHz, producing a total deviation of
+40 kHz.

An amplitude-modulated control sig-
nal having a bandwidth of 2 kHz is
transmitted at a frequency 55.07 kHz
(3% times the horizontal line-frequency)
above the main carrier. Its purpose is to
inform the decoding equipment at the
receiver which mode is being used. A
982.5-Hz tone indicates that a stereo
program is being transmitted; a 922.5-
Hz tone indicates that a multichannel
program is being broadcast. The absence
of a tone means that the program ma-
terial is monophonic. The control signal
can also be used to activate a visual indi-
cator to inform viewers/listeners which
audio mode was being used with the
video they were watching.

Tests made by the developers of the
Japanese TV multiplex-system have
shown that a second subcarrier can be
added without making it necessary to
change the parameters of the first sub-
carrier. In tests conducted by the EIA
last summer in Chicago, such a sys-
tem—as shown in Fig. 2—was used.
The characteristics of the second sub-
carrier were the same as those of the
first, with the exception that the audio-
frequency response was restricted to an
upper limit of 8 kHz. It is expected that
that subcarrier would be used for ser-
vices where limited frequency-response
would not pose a problem.

The Telesonics system

The Telesonics system, whose ar-
rangement is shown in Fig. 3, uses a
double-sideband, suppressed-carrier,
AM subcarrier similar to that used in
stereo-FM broadcasting in the United
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FIG. 4—ZENITH RADIO CORPORATION'S system uses the horizontal line-frequency, 15.734 kHz, for

the pilot tone.

States and many other countries. (The
EIAJ system, with the exception of the
control signal, is all-FM.) Such an ar-
rangement requires a pilot signal, which
is used at the receiving end to restore
the suppressed carrier. In the Telesonics
system, the pilot signal has a frequency
of 19.668 kHz, or 1.25 times the TV
horizontal line-frequency. The double-
sideband suppressed-carrier used for
transmission of L-R information is
39.939 kHz, or 2.5 times the horizontal
line-frequency, away from the audio
carrier center-frequency. Tests of the
system have been proposed using three
different levels of deviation of the main
carrier by the subcarrier: 11.25 kHz, 25
kHz, and 33.75 kHz. Tests using addi-
tional FM subcarriers at other fre-
quencies, in order to provide a second

subchannel for sound transmission; a
third carrier for ENG (Electronic News
Gathering), telemetry, or another ser-
vice, and a fourth subcarrier for telem-
etry alone have also been suggested.
The additional FM subcarriers are im-
pressed upon the main carrier at very
low levels and with highly restricted
audio-frequency ranges, as shown in
Fig. 3.

The Zenith Radio system

Frequency allocations and subcarrier
arrangements used in the Zenith Radio
Corporation system are shown in Fig.
4. Like the Telesonics system, the
Zenith system also uses a double-side-
band, suppressed-carrier AM subcarrier.
Instead of using a separate pilot sig-

nal, the Zenith system uses the hori-
zontal line-frequency itself for that pur-
pose, with the center frequency of the
suppressed subcarrier falling at twice
the horizontal line-frequency, or 31.47
kHz. Provision for a separate audio
program (such as a second-language
summary of the news) is made using an
FM subcarrier having its center fre-
quency at four times the video horizon-
tal-line rate, or 62.94 kHz, while other
FM subcarriers at 5.5 and 6.5 times the
horizontal frequency can also be in-
cluded for telemetry or other telecom-
munications purposes.

Signal-to-noise ratios

As we noted earlier, all the stereo/
multichannel TV-audio systems involve
some degradation of the signal-to-noise
ratio. In Japan, where the system em-
ployed uses a frequency-modulated
subcarrier for transmission of the L-R
information (or the second-channel in-
formation), results at station JOAX (the
anchor station of the national network,
based in Tokyo), using an 85 kW audio
carrier, show that the signal-to-noise
ratio is about 60 dB on both the main
and sub-channels at receiving points
within the city, fairly close to the trans-
mitter site. In fringe areas, of course,
that figure would be worse.

Experiments have already shown
that the systems using AM subcarriers
(Telesonics and Zenith, so far) for their
difference (L-R) information or second-
channel transmissions suffer a greater
reduction in signal-to-noise ratio than
do all-FM subcarrier systems. That's
especially true in fringe areas,where the
main audio-carrier is of insufficient
strength to send the receiving circuitry
into full FM-limiting. It is for that rea-
son that the EIA Broadcast Television
Standards Committee deemed it ad-
visable to incorporate the companding
system proposals mentioned earlier in
the test recently completed.

Several critical listeners, none of
whom knew which companding sys-
tems were being used (or, for that
matter, that they were being asked to
judge the merits of three companding
systems), were asked to listen to a
variety of recorded material and to
judge which “‘sounded best.”’ Having
monitored some of the tests myself on
behalf of the EIA, I can report that,
while each companding system was
judged effective for certain kinds of
music, the difference in background
noise between all the uncompanded
transmissions and those using noise re-
duction was obvious, regardless of
which system was used for the test.
That was particularly true when **fringe
area’’ reception conditions were simu-
lated.

Audio enthusiasts have complained
for many years about the poor quality

continued on page 102



JUST ABOUT TWO AND A HALF YEARS
ago, Dr. Ray Dolby, of Dolby Labora-
tories, introduced a new signal-pro-
cessing scheme that he called Dolby
HX; the HX stood for **headroom ex-
pansion.’” That circuit was Dolby Lab-
oratories’ first attempt at signal pro-
cessing that had nothing to do (at least
directly) with noise reduction. While
Dolby noise reduction has been very
widely accepted by tape-deck manufac-
turers, the Dolby HX system was not
greeted with the same sort of enthusiasm.

At least one manufacturer. however.
must have been fascinated by the ideas
behind Dolby HX—enough so to have
developed a version of the headroom-
expansion idea that overcomes earlier
objections to the HX approach, and
provides benefits that were not part of
Dolby's original system. That manufac-
turer is the Danish firm of Bang &
Olufsen, and, with the unqualified
blessing of Dolby, their version is
called Dolby HX Professional.

In order to appreciate the improve-
ments in this new version of Dolby HX,
it will be helpful to review the concepts
behind Dolby’s original version of the
headroom-expansion system. The un-
derlying concept is based on the fact
that there is an ideal level of tape bias
for every audio frequency. As can be
seen in Fig. 1, the bias level that pro-
vides the highest output level and ac-
ceptably low distortion levels for a mid-
frequency tone of 333 Hz is quite dif-
ferent from the optimum bias level
needed when recording a 10-kHz sig-
nal. Figure 1 also shows that as we at-
tempt to record higher and higher fre-
quencies, lower and lower levels of bias
are required. Generally, most makers

HIEEINSHE

Inside
Dolby HX

Designed to provide the ideal cassette tape bias
level for signals at any frequency, this new version

of the Dolby HX system overcomes the problems of
the original and adds some interesting refinements.

HE0)

s

of cassette decks choose a bias level
that, of necessity, is a compromise—
one that covers reasonably well as
much of the audio range as possible.
Usually, that bias level is set so that it
is a bit lower than optimum for best
low-frequency/mid-frequency maximum
output level (MOL), and for a reason-
able output level at high frequencies.
Since such compromise settings of bias
tend to favor low and mid frequencies.
the phenomenon known as high-fre-
quency tape saturation is common in
cassette decks.

The earliest version of Dolby HX
worked on the assumption that, if the
bias level of a recorder is made variable
and allowed to change dynamically
with changing input-signal content, it
should become practical to record high-
frequency signals at higher levels by re-
ducing the bias levels when high-level,
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FIG. 1—THE BIAS LEVEL that provides the
highest output with acceptably low distortion
for a 333-kHz tone is quite different than the
bias level required by a 10-kHz tone.

LEN FELDMAN
CONTRIBUTING HI-FI EDITOR

high-frequency signals dominate the
program content being recorded.
Furthermore, since the headroom ex-
pansion takes place entirely during the
recording process, no ‘‘decoding’’ or
correction circuitry is needed during
playback to get the benefits of such a
variable bias system.

A block diagram of the original sys-
tem is shown in Fig. 2. For the system
to work, there must be a control signal
that is sensitive to amplitude and fre-
quency content. But such a control sig-
nal already exists in any Dolby B-
equipped deck. All Dolby B noise-re-
duction circuits generate a voltage sig-
nal that depends on the strength and
frequency content of the stronger of the
two input channels. That voltage is
used to control the amplifiers in the
Dolby B noise-reduction circuits,

But, while the Dolby B control signal
may be ideal for noise-reduction com-
panding, it is less than ideal for bias
level control. In Dolby B, the control
signal is derived without regard to the
recording pre-emphasis curve. That
curve shapes the frequency response of
the signal that. after processing for noise
reduction, reaches the recording head.
As the bias level changes, the frequency
response of the system also changes.
The problem of varying frequency re-
sponse during recording was dealt with
in the original Dolby HX system by
allowing the control signal to alter pre-
emphasis at the same time that it alters
bias. If everything was adjusted per-
fectly, the bias and pre-emphasis
changes were supposed to balance each
other out to provide the flat response
and expanded headroom for which the
system was designed.

3 2861 A”HVYNHE3S
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Self biasing and mutual biasing

While studying how Dolby HX works,
and the dynamics of magnetic recording
in general, the engineers at Bang &
Olufsen noted two phenomena. They
noted that any signal fed to a recording
head acts as bias for the signal to be
recorded, with high-frequency signals
being more effective as a bias than
low-frequency signals. A signal even
acts as a bias for itself (self-biasing),
though that effect is quite small for
audio signals. Nevertheless, self bias
may be a small part of the reason why
high-frequency signals require a much
lower bias setting than low-frequency
signals.

Much more important, however, is
the biasing effect of the high-frequency
content of an audio signal on the low-
frequency part of the same signal.
While that effect is only a small part of
the total bias applied to the recording
head, it is enough to alter the bias con-
ditions for low frequencies. That is

shown dramatically in Figs. 3 and 4.
Figure 3 is a spectrum analysis of a
single 300-Hz tone, recorded at a level
of 250 nanowebers-per-meter (nWb/m).
That is about 2 dB above the Dolby

th

: ' wa./

of 250 nanowebers-per-meter.

FIG. 3—SPECTRUM ANALYSIS of a single 300-Hz tone recorded at a level

calibration level—not an exceptionally
high level. The bias on the recorder
used was adjusted to a conventional
level: slightly below optimum for the
best low-frequency MOL. The tall spike
at the left is the 300-Hz signal. The
spike at around 900 Hz is the third-
order distortion component and its level
is about 46 dB below that of the 300-Hz
signal, which corresponds to a third-
order harmonic distortion level of
1.58%. Those are not unusual values
for a good-quality cassette recorder. (In
Figs. 3 and 4, each vertical division is
10 dB, while the horizontal scale is
logarithmic and runs from 20 Hz at the
left to 20 kHz at the right; key frequency
points are shown at the top of the scope
display).

In Fig. 4, the 300-Hz signal has been
kept at the same input level, but a pair
of tones with frequencies of 9 and 10
kHz have been mixed into the signal at
a level some 50 dB below that of the
lower-frequency signal. You'll note
that there is a dramatic reduction in
third-order distortion of around 6 dB,
while the recorded level of the 300-Hz
signal actually rises about 2 dB. The net
third-order distortion is now 8 dB lower

than before (relative to the 300-Hz
fundamental), or 0.63%. Both the re-
duced third-order distortion and the in-
creased level of the recorded signal are
caused by the additional biasing effect
of the high-frequency signals; that addi-
tional biasing has raised the total effec-
tive bias level for the low-frequency sig-
nal to near its optimum value. The
biasing of one part of an audio signal
that is being recorded by anothei part
of the same signal can be called mutual
biasing.

It follows that the flat frequency-re-
sponse obtained under static test condi-
tions (using a single-tone test signal)
may not be so flat when complex musi-
cal signals are recorded on tape. When
such musical signals are recorded on a
machine with fixed bias. the frequency
response changes continuously due to
mutual biasing, depending upon the in-
stantaneous high-frequency content of
the overall signal. Such dynamic
changes in frequency response are
present not only in cassette recorders,
but in any tape recorder using high-fre-
quency bias, such as studio tape decks
and high-speed duplicating machines
used to produce prerecorded tapes.

Dolby HX Professional

Dolby HX Professional was devel-
oped jointly by Bang & Olufsen and
Dolby Laboratories. Although the prin-
ciples of Dolby HX and Dolby HX Pro-
fessional are similar, the aims of the
two systems are different. In Dolby
HX, the chief aim was to allow high-fre-
quency signals to be recorded at higher
levels on cassette tape. Dolby HX Pro-
fessional has the more fundamental aim
of keeping the active or effective bias
constant, regardless of signal content.
Active bias is defined here as the effec-
tive bias seen by each frequency in the
audio spectrum. In keeping the active

FIG. ——MUTUAL BIASING is demonstrated here. Two low-level, hlgher-
frequency (9 and 10 kHz) tones were mixed with the 300-Hz tone.
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FIG. 5—BLOCK DIAGRAM of the Dolby HX Professional system. Unlike Dolby HX, this system
measures the sum of the audio signal, including any preprocessing, and the bias at the record head.

bias constant, all of the recording para-
meters that would normally be affected
by a change in bias under static condi-
tions, will remain stable under the
dynamic conditions that prevail during
the recording of more complex music
signals. For example. the frequency-re-
sponse changes shown in Fig. 4, which
were caused by mutual biasing, would
not occur if active bias were kept con-
stant for all audio frequencies.

Dolby HX Professional and Dolby
HX are similar to the extent that both
systems change the level of the bias sig-
nal dynamically, but the reason for
doing it and the method used are dif-
ferent. As things worked out, all of the
original aims of Dolby HX are fulfilled
by Dolby HX Professional, but that is a
secondary benefit of the latter system.
Dolby HX Professional has other ad-
vantages over Dolby HX. It is a dedi-
cated system: one that is completely in-
dependent of Dolby noise-reduction
modules or other electronic circuits
within the recorder. (Remember, the
original Dolby HX system uses the
same control voltage that was developed
by the Dolby B noise-reduction cir-
cuits.) That makes the system suitable
for professional applications, such as in
studio recorders, as well as for use in
high-quality cassette decks.

Figure 5 is a block diagram which
shows how Dolby HX Professional
works. Unlike Dolby HX, which only
measures the audio signal to determine
the bias compensation required, Dolby
HX Professional measures the sum of
the audio signal, including any prepro-
cessing, and the bias at the tape head.
The signal from the recording head is
fed to a processing circuit consisting of
an accurately designed static filter.
Once that filter has modified the signal,
the signal is rectified to form a control
voltage that is an accurate replica of the
total biasing effect of the processed
audio signal, plus the bias at the record-
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FIG. 6—HIGH-FREQUENCY CAPABILITIES of a
cassette recorder equipped with Dolby HX Pro-
fessional versus a conventional machine of the
same quality.

ing head, or the ‘‘active bias.”” By
measuring those signal components at
the recording head, the system insures
that the control voltage is always an ac-
curate representation of the flux across
the air gap in the recording head, re-
gardless of signal strength or of any
signal processing that may have taken
place in previous stages. All processes
and signals are carefully accounted for
when the control voltage for bias com-
pensation is derived from Dolby HX
Professional. The control voltage is
compared with a reference voltage that
is adjusted for the static bias needed for
the particular type and brand of tape
being used, and a correction signal is
generated. That signal is used to adjust
a voltage-controlled amplifier that in
turn alters the amplitude of the bias
voltage supplied to the recording head.
That maintains a constant active bias
for the signal recorded. Once the circuit
is correctly designed and installed,
there is no need for any further adjust-
ments for any tape or any signal-pro-
cessing circuitry. Furthermore, since
effective bias remains constant, no
changes in pre-emphasis with changing
bias are required; with Dolby HX, such
changes in pre-emphasis were needed.
Dolby HX Professional can be used
with any noise-reduction circuitry cur-
rently available, or, for that matter, no
noise-reduction circuitry at all.

If an audio signal having only low fre-
quencies is fed to a recorder equipped
with Dolby HX Professional, the circuit
will *‘recognize’” that fact and the bias
level will remain fixed; since there are
no high frequencies present in the sig-
nal, no bias-level change is required. If
high frequencies are added. the Dolby
HX Professional circuitry reduces the
bias signal from the bias oscillator. The
amount of reduction is determined by
the passive filter. which monitors the
entire signal applied to the tape head.
That reduction in bias level will be
almost exactly equal to the mutual
biasing caused by the high frequencies.
Thus, low frequencies see a constant
bias level, but bias is reduced for high
frequencies since they receive no added
bias from the audio signal; low fre-
quencies and high frequencies both see
their optimum bias levels.

Should the signal consist of high fre-
quencies only, the Dolby HX Profes-
sional circuit will reduce the bias from
the oscillator even more; to a level that
is very close to ideal for that type of
signal. In that way. the original purpose
of Dolby HX—namely, substantially in-
creased headroom for high-frequencies
—is also a characteristic of Dolby HX
Professional. With Dolby HX Profes-
sional, the bias setting is adjusted to
give the lowest possible distortion at
low- and mid-frequencies, and the best
MOL—compromises are no longer
required.

Figure 6 shows the difference in high-
frequency capability between a fixed-
bias machine and one with Dolby HX
Professional. The machine equipped
with Dolby HX Professional delivered
an output that was attenuated only 1.4
dB with respect to our 0-dB reference
(250 nWb/m) at 13.5 kHz. A conven-
tional machine of equal quality, on the
other hand, delivered an output that
was attenuated 8.6 dB at the same 13.5
kHz frequency, or fully 7.2 dB poorer
response at that relatively high fre-
quency. The same type of tape was
used in both machines.

Dolby HX Professional includes an-
other refinement. It functions totally in-
dependently on each of the two stereo
channels of a tape deck. That means
that bias for each channel is always
optimally adjusted for the signal being
applied to that channel, even though
the signal applied to the other channel
may have a completely different con-
tent, requiring a totally different bias
level.

At the moment, Bang & Olufsen is
the only company making use of that
refinement of the Dolby HX circuit.
The new circuitry appears in their
Beocord Model 8002 cassette recorder.
If the circuit proves to be as effective as
claimed, you are likely to see it used by
quite a few manufacturers befqre too
long. R-E
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This little IC can produce a great deal of sound.
EARL “DOC” SAVAGE, K4SDS, HOBBY EDITOR

IT IS ALMOST UNBELIEVABLE THAT SUCH
a variety of sounds can be created by
one small 28-pin IC. The Texas Instru-
ments 76477 can generate everything
from simple tones to very complex
sounds. Best of all is the fact that you
can create any sounds you desire by
just adding a few resistors and capaci-
tors.

Before we get into how to make some
of those sounds. perhaps we should
mention some of the ways you can use
the 76477. There are, of course, sound
effects. While I can’t guarantee it, I be-
lieve that this IC can produce any
sound you have ever heard. Further, [
know that it will produce many that you
have never heard before!

The more mundane uses for the 76477
are obvious. They include such things
as chimes, musical ““instruments.”” door
bells. noise generators—in fact, just
abolit anything that requires sound.
Now. let's see how to make the IC
perform.

For now. we’ll treat the 76477 as a
“*black box."" To explain what actually
goes on inside the IC would require a
book. so we’ll larggly ignore the “how™
and discuss the “*what’" of the IC.

First, there is a matter of the power
supply. Texas Instruments’ has made
this easy by providing two ways to
power the IC. A voltage regulator has
been built into the 76477 so you can
apply anything from 7.5- to 9-volts DC
to pin 14. If you do that. you can also
take 5-volts DC at up to 10 mA from pin
15 for use with external circuits! The
other way to power the IC is to apply a
regulated 5-volts DC to pin 15. In either
method. pin 2 is the ground connection.

The next thing is the audio output. A
small audio amplifier is built into the
IC, but further amplification is needed
to bring the signal level up to a useful
level. The manufacturer suggests the
simple two-transistor amp shown in
Fig. 1. For a permanent installation,
that will do nicely. However, I prefer a
different approach for experimentation
(and you will be doing a lot of experi-
menting to find new sounds). What 1
did was to use a small all-purpose
amplifier such as the Radio Shack 277-
1008. and connect it to the IC as shown
in Fig. 2.

There is also a master switch for the
IC: pin 9. If pin 9 is connected to

FIG. 2

ground. the IC is on: if it is connected
to S-volts DC. the IC is off.

Now that we've discussed the power,
audio, and master switch pins, that
leaves us with just 21 more pins. Those
21 are the ones that are used to program
the sounds you want. Seldom. if ever.
will you use all of them at once but you
do need to know what all of them do.

To make things a little easier, we'll
group those 21 pins into functions.

Table 1 contains those functions and
the pin numbers associated with each
function. Note that most pins have an

TABLE 1
SUper Low Frequency Osclllator (SLF),

20R 7500 to 1 megohm ]
21C 500 pF to 100uF

Voltage Controlied Oscillator (VCO)
18R 7500 ohms to 1 megohm
17C 100pF to 1uF
19  Duty-cycle (normally

+5-volts DC)
22 Switch (+5-volts DC = SLF
. 0 = pin 16)
16  External (High voltage =
Low frequency)

5R 7500 ohms to 1 megohm
6C  150pF to .01uF
4R Switch (43,000 ohms)

Mixer _ A=
25,26, and 27 See text

‘One Shot
24R 7500 ohms to 1 megohm
23C 0.1to 50uF

Envelope
1and 28 See text

Attack/Decay
10R Attack (7500 ohms to 1
_megohm} _
7R Decay (7500 ohms to 1
megohm)
8C Timing (.01 to 10uF)
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appended letter (R or C) that indicates
whether a resistor or capacitor is to be
connected to it. In all cases, the compo-
nent is connected from the: indicated
pin to ground. In addition, some of the
pin numbers are followed by the normal
range of values for the components that
are to be connected to it.

The Super Low Frequency oscillator
(SLF) has a normal range of 0.1 to 30
Hz. but it will operate at a much higher
frequency if needed. The value of the
resistor and capacitor attached to the
appropriate pins determines the fre-
quency. The SLF can also be used to
“*modulate’ other IC functions such as
the VCO and/or mixer.

The Voltage Controlled Oscillator
(VCO) produces a tone. The basic pitch
of the tone is determined by a resistor
connected to pin 18 and a capacitor
connected to pin 17. Remember, each
of these components are connected be-
tween the pin and ground. In addition
to the two components, the pitch of the
tone is also determined by either the
output voltage from the SLF or by a
voltage applied to pin 16. Pin 22 is the
switch: connecting it to +5-volts DC
causes the SLF to be the controlling
voltage: grounding that pin lets you
control the frequency by applying a
voltage to pin 16. In addition. the duty
cycle of the output waveform can be
controlled by a voltage applied to pin
19. Normally. pin 19 is connected to +5
volts.

The noise source is switched by pin
4. Leaving that pin unconnected keeps
the noise source off: shunting pin 4 to
ground through a 43,000-ohm resistor
turns it on. The resistor connected to
pin 5 and the capacitor connected to pin
6 determines the sound quality of the
noise. An external noise source can
also be input at pin 3.

The mixer does just what you would
expect—it allows you to mix the gen-
erated sounds in any combination. It is
programmed by a binary control signal
on pins 25, 26, and 27. The three pins
gives you up to eight possible combina-
tions. ranging from binary 0 (#¢9) to
binary 7 (111). A logic high (1) is +5-
volts DC and a logic low (@) is ground.
The mixer code is as follows: 0@ =
VCO: @91 = SLF: 019 = Noise: §11 =
VCO/Noise: 109 = SLF/Noise: 191 =
SLF/VCO/Noise: 11§ = SLF/VCO:
and 111 = inhibit all. For example. 011
(a binary 3) will cause the VCO and
noise source to be mixed and passed on
while inhibiting the SLF.

Let’s pause for a minute and take
stock. The SLF can generate a fre-
quency—even a sound—that can be fed
into the VCO or the mixer. The VCO
can generate a sound that can be modu-
lated by the SLF or an external voltage
and fed into the mixer. The noise gen-
erator can also be fed into the mixer.

continued on page 83
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Here’s a window-mounted CB antenna that really performs.

HERB FRIEDMAN, COMMUNICATIONS EDITOR

BECAUSE OF THE MORE FREQUENT RE-
strictions on the use of rooftop anten-
nas, many hams, SWL's, and CB'ers
have had to resort to the use of so-
called *‘portable antennas;’” usually an
inductively loaded short antenna that is
intended to clip on to a window sill or
ledge. Unfortunately, if it isn’t some
eagle-eyed busybody who can spot
No. 50 wire 100 feet in the air and run to
the building’s manager screaming they
have found the source of all TV inter-
ference (even when there isn’t any), it’s
the lack of ready access to a window
ledge that prevents many ‘‘cliff
dwellers’” from using some form of
**‘window antenna.”

The past summer, however, I dis-
covered an effective *‘window anten-
na’’ for CB, one that really works.
While it’s designed specifically for CB.
any hobbyist that's reasonably handy
with a soldering iron can fabricate a
model for a VHF ham band.

The little gem that’s the subject of
this month’s column is the Gold Line
Intenna. Before I get into the details,
let me tell you how I discovered it. since
this will give you a better picture of what
it can do.

I was standing in a CB/auto shop in a
4-block tourist town just chatting, and
commented that when I pulled into a
motel [ can’t keep in contact with the rest
of the family when they take the car
down the road to some stores and
shops to pick up supplies. One of the
customers breaks in to say that he had
the same problem until he purchased a
CB antenna that sticks to the window,
even those that don’t open, and he
usually can get coverage up to one mile
or so depending on what floor his room
is on and which direction the window
faces. You can just bet I had to try this
gadget, but unfortunately, it wasn’t the
easiest to locate because CB is not the
market it once was. But [ finally did get
hold of one, and it really works.

The Gold Line Intenna is essentially
a half-wave loaded (dipole) antenna
combined with a reflected power indi-
cator of a standard VSWR meter. The
main section is a lightweight metal
cabinet that measures approximately 5
% 1.5 x 2 inches. On the back are two
rubber suction cups that permit the box
to be attached to the window.

Coming from each end of the box is a

32-inch long antenna element, which is
actually a flexible wire with a suction
cup on the end. On the bottom end of
the box is a UHF (coaxial) connector to
which the output of a CB transceiver is
connected. The box is first attached to
the window and then the antenna ele-
ments are stretched out and also at-
tached to the window.

On the control box are two knobs
labelled TUNE and the meter, which is
arbitrarily calibrated from one to five.
The knobs are actually mounted on the
tuning slugs of variable inductors that
are used as ‘‘loading’’ coils for the an-
tenna elements.

The complete circuit is shown in Fig.
1. The dashed lines represent the metal
cabinet. The two tuning coils are L1
and L.2. The reflected power indicator
is made up of L3, D1, RI, Cl1, and Ml1.
Inductor L3 is really an RF pickup coil
that takes a sample of the reflected
power from the transmission line.
Notice that loading coil L2 is actually
between the antenna element and the
metal cabinet. There might be some in-
clination to eliminate L2 and convert
the design into a loaded V4-wave vertical.
It could be done, but the tuning would
be even more critical and the antenna
would not be as efficient for keeping
the signal low to the ground.

Using the Intenna

To use the Intenna, the CB rig is first
connected to the control box with a

$01
(S0-239)

length of coax cable long enough to let
you keep the rig at least 10-feet from
the antenna. (If you build a similar de-
vice for some other frequency, try to
keep the transmitter at least Y4-wave-
length from the antenna. I realize this is
impossible at the lower VHF fre-
quencies, so all you can do is try and
hope. Sometimes it will work, but
other times the RF feedback will do
strange things to the signal—particularly
to the modulation.)

Then the top antenna element is
secured to the highest point on the
window using the suction cup. The wire
is stretched out and the control box is
secured to the window. Finally, the
lower element is allowed to hang down
and is then secured to the window. If the
element is longer than the window, the
wire is simply left hanging free or it can
be taped to the wall.

The transmission line must be oriented
at right angles to the antenna, or as
close as possible to a right angle for at
least Y4-wavelength, or whatever you
can squeeze in. A few strips of masking
tape will easily support the RG-58 cable
on a wall.

When the antenna is in place have
someone key the rig. (You could do it
yourself but it might prove somewhat
difficult to adjust the antenna if you’re
also keying the transmitter.) Adjust
each of the two tuning controls for the
lowest meter reading. Step away from
the antenna when you check the meter
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reading (your body could affect the
tuning). It will take a few tries to get it
right, but eventually the meter will indi-
cate near zero, or somewhere below 15
scale. That's it, the Intenna is ready for
use.

As I said, CB gear isn’t that easy to
locate, so if you want information on
pricing and availability of the Intenna
write to Gold Line, P.O. Box 115, West
Redding, CT 06896. R-E
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Since the output of the mixer can be
any combination of those, you can see
that it can produce very complex
sounds. Even so, we can still process
the sound further before it gets out of
the 76477.

The signal from the mixer is fed to an
envelope generator where it is shaped.
Control of the envelope is determined
by the binary signal on pins 1 and 28.
Since there are only two pins, we are
limited to just four control signals: ¢ =
VCO; @1 = mixer; 10 = one shot: and
11 = VCO alternating. For example, 10
(binary 2) would cause the one shot to
shape the output from the mixer. In-
cidently, the pulse duration of the one
shot is determined by the resistor/
capacitor combination on pins 23 and
24; its maximum duration is about 10
seconds.

Before the signal gets to the audio
amp, there is one more opportunity to
process it! You can set the speed of the
leading edge (attack) and the trailing
edge (decay) of the envelope by con-
necting resistors to pins 10 and 7 and a
timing capacitor to pin 8.

Finally, the signal is fed to the built-
in audio amplifier and out of the 76477.
With all of those possible combinations,
is it any wonder that this little IC can
produce very complex sounds?

Of course, there is much more that
could be said but you have enough to
£0 on to create your own sounds using
the 76477. To give you a start, the cir-
cuit in Fig. 3 can be used to generate a

Hicksville, N.Y. 11801
- J
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*laser gun’’ sound. R-E
On Tax Credits
s

Home Energy-Savings Credit—If
you paid for insulation or other
energy-saving devices, you may
be able to claim a credit for
these expenses.

Check your tax instructions for
details.

RECEIVE A GREAT
TRANSMISSION
FROM SAMS!

From its first printing in 1934

to today’s newly revised 22nd
edition, Sams highly popular
RADIO HANDBOOK has
remained the undisputed leader
among textbooks in the field of
short-wave radio
communications.

This big, new 22nd edition
explores the basic principles
of radio communications,
including signal propagation,
equipment design and
operation, and transistor and
IC technology. You’ll also find
comprehensive comparisons of
vacuum tubes and transistors,
a complete discussion of
amplitiers, power supplies,
electronic test equipment,
antenna designs, and
construction techniques!

Order now and start taking
the static out of your radio
communication system today!

SAMS BOOKS™

EMaiI to: Howard W. Sams & Co., Inc., 4300 West
:62nd St., PO. Box 7092, Indianapolis, IN 46206

. Quantity :
s RADIO HANDBOOK— :
» 22nd Edition No. 21874 $34.95 R

3 Amount of order §_____
- Add handling costs g 200
: Add local sales tax where applicable  $_
. Total amount of order

[
* Full payment must accompany your order, o
s Payment enclosed: [ Check [J Money Order
*[OVISA [ MasterCard Interbank No. .
+ Account No. _ Expiration Date_____ {

» Name (print)

- Signature___ -
: Address
+ City __State Zip

* Call toll-free BOD-428-3696 for the name of your -
. local Sams Book outlet or to order by phone. Offer {
:good in U.S.A. only. Offer expires 4/30/82. +

« Prices subject to change without notice. When |
:phone ordering, give Sams Operator the code

: number in this box. AD140[:

CIRCLE 23 ON FREE INFORMATION CARD

& zgel AHVYNHE3L



RADIO-ELECTRONICS

2

STATE OF SOLID STATE

SCR arrays and bar-graph displays

ROBERT F. SCOTT, SEMICONDUCTOR EDITOR

LET'S BEGIN THIS MONTH WITH A LOOK
at two new SCR arrays from Sprague.
They are the UTN-2886B and UTN-
2888A monolithic multiple-SCR arrays
designed for coupling microprocessors,
demultiplexers, and similar devices to
high-current loads such as relays,
solenoids, and lamps. The devices fea-
ture low input-current; TTL, LS-TTL,
and CMOS compatibility; 35-volts
minimum forward-blocking-voltage, and
a 2-amp in-rush-current capability.
They can be used with either full-wave
or half-wave power sources.

The UTN-2886B consists of six in-
dividual SCR’s and two pairs of par-
alleled SCR’s (pins 1-16 and 8-9). Each
separate SCR can handle 250 mA—the
paralleled units at pins 9 and 16 handle
500 mA—at +50°C ambient tempera-
ture. Power dissipation can be increased
by attaching an external heat sink. The
UTN-2888A array contains eight isolated
SCR’s (see Fig. 1), each capable of con-
tinuous and simultaneous operation at
+50°C.

individual

Characteristics
SCR (maximum limits are given unless

of any

otherwise specified) are: Forward
blocking-current, 50 pA; gate-to-anode
leakage. 250 pA: forward ON-voltage.
1.2 volts at +25°C and 1.15 volts at
+55°C; gate trigger-voltage, 2.5 volts:
gate trigger-current, 300 uA: gate OFF-
current, 10 uA; holding current, 10 mA
at 0°C and 5.0 mA at +55°C. and anode

OFF-voltage. 400 mV minimum.

The devices operate from unfiltered
DC from half-wave or full-wave-recti-
fied sources. They cannot be used with
raw AC. In operation. the SCR is trig-
gered oN by applying a positive voltage
to its gate. It continues to conduct,
even though the gate voltage is removed
or made slightly negative, until the
anode-cathode voltage is reduced to be-
low 400 mV.

The diagram in Fig. 2 shows a typical
application, using the SCR's as lamp

FIG.2

drivers. When using multiple SCR'’s
and a common V,, supply, gate-to-
anode leakage currents (I;,) can hold
the supply voltage above the anode OFF
voltage, V sxorr» and prevent proper
turn-off. Resistor R is connected across
the power supply to insure proper SCR
operation.

The maximum value of the resistor
can be calculated from the following
formula:

400 mV
(n—1) 250 A

where n is the number of SCR’s being
used in the system. Be sure to add 2 to
the SCR count if you use the paralleled
devices connected to pins 9 and 16 of
the UTN-2886B.

For further information, contact
Sprague Electric Co., Semiconductor

Division, 155 Northeast
Worcester, MA 01606.

Circuit of the Month

Bar-graph displays are popular as re-
placements for analog meters in radios,
audio equipment, etc. The bar-graph
circuits are simple and easily adapted
for use with existing equipment. The
analog signal needs little processing be-
fore being fed to the bar-graph display.

The display may consist of a number
of discrete LED’s, arranged in a linear
array, or you can use a 10-element de-
vice such as the HDSP-4820, HDSP-
4830 or HDSP-4840 series from Hewlett-
Packard. In those devices, the LED’s
have been matched for color and bright-
ness. A cut-away drawing of a 10-ele-
ment bar-graph is shown in Fig. 3. The
light from each LED element is
“‘stretched’’ by diffusion and reflection
to form individual elements. The array
series is available in standard red
(HDSP-4820), high-efficiency red

Cutoff,

FIG. 3

(HDSP-4830), and high-efficiency yel-
low (HDSP-4840); the pin-outs for all
three are the same.

There are a number of rather simple
display-drivers for use between an
analog or digital source and the LED
arrays. Some display drivers or de-
coder/drivers provide a logarithmic dis-
play with 2- or 3-dB increments. Other
drivers provide a linear display with
either fixed or variable voltage incre-
ments. The drivers are made by, among

 others, National, Texas Instruments,

Exar, Siemens, and AEG-Telefunken.
continued on page 86
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continued from page 84

A typical bar-graph decoder consists
of a set of voltage comparators and a
precision voltage-driver that supplies
reference voltages to the individual
comparators. Figure 4 shows a repre-
sentative analog-input 5-stage bar-
graph-display decoder. The decoder
drives the display in a logarithmic or
linear manner. depending on the scaling
of the reference-voltage network.

Some decoders provide displays in
either bar or dot-position modes. In the
bar mode. the decoder lights all the
LED’s whose comparator voltage-
thresholds are below the level of the
applied input signal. In the dot-position
mode. the display shows a moving dot

OUTPUT
DRIVER 5

OUTPUT
DRIVER 4

output |
ORIVER 3

OUTPUT
DRIVER 2|

OUTPUT
DRIVER 1

INPUT
BUFFER

FIG.4

whose positive is determined by the
highest-threshold-voltage comparator
triggered by the applied signal voltage.

Figure 5 shows a circuit that displays
signal levels from zero to five volts in
either a dot or bar pattern. It is based
on the Hewlett-Packard 10-element bar-
graph display and National Semicon-
ductor’s LM3914 dot/bar display driver.
In this circuit. the display is a moving
dot when the driver’s MODE pin (pin 9)
is tied to pin 11 and a bar graph when
pin 9 is tied directly to +V e at pin 3.
(The National Data Book recommends
leaving pin 9 floating for a dot display.
Try it both ways.)

The incremental voltage-steps and
thus the full-scale voltage. are deter-
mined by the voltage developed by the

B
7,
ol
7|
/Ll

FIG.5

internal reference source between pins
7 (REF ouT) and 8 (REF ADJ). That con-
stant voltage forces a constant current
through R1 and through an adjustable
resistor, R2. Therefore the total volt-
age between the REF ouT pin and ground
can be easily determined by using the
following formula:

VOUT = VREF (l = RZ,"R” + IADJ(R‘?‘):
where Vgerp = 1.25 volts and I, is
75uF typical. 150 uA maximum.

The current drawn from the voltage-
reference pin determines the LED cur-
rent. Approximately 10 times this cur-
rent passes through each lighted LED.
The LED current, and thus the bright-
ness, can be adjusted by resistor R2.
With a 7-volt supply, the LM3914 dissi-
pates approximately 110 mW in the poT

AUBIO
SIGNAL

R

4

o
o
7
7 8
Ol

SESES

mode, and around 720 mW in the BAR
mode.

A low-cost VU meter is shown in Fig.
6. The bar-graph display is driven loga-
rithmically by a Texas Instruments
TL480C 10-step logarithmic analog
level-detector. The device uses ten
comparators to detect the level of the
analog signal applied to the analog input
(pin4). Output Q1 is switched to a logic-
low, turning on the 0-dB indicator LED
when the input signal reaches approxi-
mately 218 mV. The comparators switch

3

b B

AN

]
|
2
[7
i

FIG.7

in 2-dB increments until they are all low
at an input value of approximately 1.732
volts.

In some systems, a BCD (Binary
Coded Decimal) signal is the most con-
venient way to drive a bar graph. Figure
7 shows a 7442 BDC-to-decimal (1 to 10)
decoder connected to drive a 10-element
bar-graph display in the DOT mode. In
the case of that circuit, the LED’s light
singly to indicate the level of the BCD
signal.

The material for these circuits came
from National Semiconductor’s Linear
Databook and Hewlett-Packard’'s Bar
Graph Arrav Applications. If you want
to see other applications such as **chain-
ing’” for dot or bar displays of 20 or more
LED elements, or interfacing to a 6800
or 8080A microprocessor, wWe recom-
mend those two publications. The
Linear Databook is available for $9.00
from National Semiconductor Corp.,
Literature Distribution, 2900 Semicon-
ductor Drive, Santa Clara, CA 95051.
The Hewlett-Packard literature is avail-
able from Hewlett-Packard Compo-
nents, 640 Page Mill Road, Palo Alto,
CA 94304; ask for Application Note No.
1007 and the 10-Element Bar Graph data
sheet. R-E
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COMPUTER CORNER

A world of information
LES SPINDLE*

WHEN A DISCUSSION ABOUT COMPUTERS
of the future occurs, the conversation
often discloses bizarre fears about a de-
humanized society. In these cynical
scenarios, students acquire their educa-
tion awkwardly because they interact
with a machine rather than a human
teacher; patients have difficulty re-
covering from illnesses because their
diagnosis is done by an unfeeling com-
puter rather than a sensitive doctor,
and social interaction suffers because
people seldom have to leave their home
for any purpose. Such predictions of
doomsday are, of course, ridiculous. If
anything, a computerized society is a
more efficient society—with more lei-
sure time for people to spend on social
and recreational pursuits. A world
linked via computer terminals has to do
with more communication among more
people—not social repression.
Computer data bases will provide
much of the impetus for these improved
communications by enabling a world of
information to be instantaneously ac-

*Associate Editor, Interface Age Magazine

cessible to just about anyone. Whether
practical or frivolous, vocational or
recreational, social or clinical, informa-
tion is immediately available from a data
base. A computerized data base is es-
sentially an electronic information file
that is accessible to consumers that
have a computer terminal and the neces-
sary data communications peripherals.

They are currently over 600 com-
mercial data bases in the U.S. alone.
providing students, lawyers. farmers,
computer hobbyists, stockbrokers,
home consumers, and all types of busi-
ness people with a wealth of vital in-
formation. The essential benefit of ac-
cessing data this way is obvious: it
eliminates the time and hassel involved
in searching for information sources,
scanning through the sources to find
specific information, and copying or
transcribing that information. With a
terminal and a data base, the desired in-
formation is retrieved and printed out
within minutes after the appropriate in-
formation has been keyed in.

To illustrate how a data base can aid
the average computer user, let’s con-

>DATA LIBALL

[ ] ®
**% THE SOURCE ***

® ADVANCED APPLICATIONS & PROGRAMS...ccvevvaiananss DATA ADAPPR ®
ATRSCHEDULES. Vosiiausviaianansannneionnssasiassnnsion DATA AIRSCHED

i ANNOUNCEMENTS (UPDATED FREQUENTLY)..ieuiernnensans DATA ANNOUN %)
ASTROLOGY LIBRARY ..vsvssssssssnsssnnsnsnansannns DATA ASTRO-LIB
AWARE FINANCIAL SERVICE.....evssvosssssssessnnnns DATA AFS

® BUSINESS & FINANCE....covvrrsssnsssnvsnsanansnnns DATA BIZDEX i)
CLASSIFIED ADS & BULLETIN BOARD.ssuesnavennnaauns DATA CLASSI
CONSUMER - INFORMATION. csvcsasnnnnsnanssanasnasanns DATA CUNSUM

) CROSS X-ASSEMBLERS....vsvervsrsnsnnnssnsssnnsnans INFO X-ASSEMBLERS @
DINING QUT..(WASHINGTON, D.C.)uveenenncnonaansaas RESTGD
DISCOUNT SHOPPING SERVICE (MONEY SAVERS).uessen-s DATA BUCKS

® EDUCATION: oo vavaassnssunsnsssinsssisinssionessansasss DATA EDUCAT D
ENERGY SAVING NEWS & TIPS..ieeecicsaansasanssanas ENERGY
FINANGIAL ENEWS: o'a s siaiaiaiainiaisainsianassanasasssiaonasas DATA BIZUEX

® GAMES.eavoseananan .DATA GAMES @
HOME ENTERTAINMENT..... DATA HOMENT
INFORMATION ON DEMAND...... DATA 10D

@ MATLCALL. s vesvenuncusasansasnnonsasanescasancana DATA MAILCALL I
MATL ‘DELIVERY . vuvsesuscnuaronsassnsasnsnnannnsans INFO DATAPOST
NEW YORK TIMES NEWS SUMMARY.....cvccvnvnnnnanuans UATA NYTNS

@ NEW YORK TIMES CONSUMER DATA BASE.....eoncenenas NYTCDB @
POLITICAL ACTION REPORT..ceesrensassssssnnsensnes PAR

@ PERSONAL CALENDAR & NOTEBOOK PERSON e
PERSUNAL FINANCE..:ievedennases PERSFI
SCIENCE & ENGINEERING....cueuew SCIENG

® SELF=PERCEPTION. v ciiesoaanasesnsnnsiaionsssssnsse ESP, DATA LORE ®
SPORTS 5e venonivoisisisisis niatainain o sivin SPORTS
SUGGESTION BOX4sossesnsnnnanos SUGBOX

) TRAVELCLUB .. .. s s s dnniuise s st basnnias TRAVEL )
UNITED PRESS INTERNATIONAL (UPI).cveevacanenannss DATA DANEWS
USER DIRECTORY e da e ienaavasinasaaasaanasnnion DATA USEDIR

Y VOICEGRAM. cuviesreneansssnonnssnsansssanonnasanns DATA VOICEGRAM fie:)
WEATHER . caavsinsnsssmsmnnnsnsmsnnsassnnsnsnnsnsass DATA WEATHR
WISDOM OF THE AGES...cuvesssasnssassnnansnsnnanns WISDOM

® L

sider two popular data-base networks
geared towards the home user or small
businessman: The Source, provided by
Source Telecomputing Corp. (a sub-
sidiary of Telecomputing Corporation
of America, 1616 Anderson Rd.,
McLean, VA 22102) and CompuServe,
Inc. (formerly MicroNet), 5000 Arling-
ton Center Blvd., Columbus, OH 43220,

Both services were introduced in
1979 and both essentially thrive on the
same premise: providing sophisticated
networking capabilities to the average
consumer at an affordable cost. The
technology is scarcely new. Computer
networking and timesharing have been
used as methods of doing business for
large corporations and government
agencies for several years. What is
revolutionary about the home-computer
network concept, however, is that it
demonstrates the potential for a world
linked up electronically in the most
widespread mass-communication net-
work conceivable. Like television,
radio, the telephone, and every other
mass-communication technology that
has come along, the home computer
will not become a true social phenom-
enon or booming economic industry
until it is affordable by the average con-
sumer. The computer is now affordable
to a large number of consumers, but the
telecommunications technology must
catch up.

What makes CompuServe and the
Source work is the fact that it is offered
at a discount rate during hours that are
not marketable for **nine-to-five’” busi-
ness transactions. During peak hours, the
mainframe computers are heavily in de-
mand by corporate clients. By tapping
the heretofore little used evening and
weekend hours, which coincide with the
ideal time for consumer usage. the net-
works can offer the mainframe com-
puter capabilities—and the special con-
sumer data bases—at a much lower
price.

The CompuServe network is available
between 6 PM and 5 AM weekdays, all
day weekends and holidays. Cost is $5
per hour. At all other times, the rate is
$22.50 per hour. For The Source, a one-
time registration fee of $100 is required.
From 7 AM to 6 PM on Monday through
Friday, the fee is $15 per hour. From 6

continwed on page 92




Complete Satellite Receiver
System brings you movies,
concerts, sports events.”

The Heathkit Earth Station includes a
heavy-duty, 3-meter antenna, an inte-
grated low-noise amplifier/down-
converter, and a receiver with electroni-
cally-synthesized tuning for stable,
drift-free reception. 24 channels let you
receive just about everything the sat-
ellites have to offer. Special Earth
Foundation Kit anchors your antenna
firmly to withstand winds of up to

100 mph. And it's all yours at a very
atfordable price.

Complete computer system
in one compact unit.

The first fully programmable
keyer stores commands as well

as text.

You HAM's will love the Heathkit pMatic
Memory Keyer with custom microproc-
essor to store up to 240 characters of
text or commands. Variable-length
buffers eliminate wasted memory space.
Command strings take several text buf-
fers and string them together in any
‘sequence for most efficient use of mem-
ory. Command strings can also select
speed, weight, spacing and auto-repeat
count. Integral capacitive touch paddles
unplug and store in their own compart-
ment. Put the fun back in CW.

Solar Water Heater saves you

The Heathkit All-In-One Computer takes
the guesswork out of selecting a bal-
anced computer system. It includes
built-in floppy disk drive, smart video
terminal, heavy-duty keyboard, 12-key
numeric pad, two Z80 CPU's, and 48K
RAM —all in one compact unit. Save
30% over comparable assembled units.
Heath makes it easy to build with
detailed, step-by-step assembly
manuals that anyone can follow.

A complete line of software for home,
work and play is also available.

Heathkit

If coupon is missing, write Heath Co.
Dept. 020-862, Benton Harbor, MI 49022
In Canada, write Heath Co.

1480 Dundas Highway East,
Mississauga, Ontario L4X 2R7.

Heathkit Products are displayed, sold and serviced at Heathkit Electronic
Centerst in major cities in the U.S. and Canada. See your telephone white
pages for locations.

tUnits of Veritechnology Electronics Corporation in the U.S.

*Viewing of some satellite TV channels may require the customer to obtain per-
mission from, or make payment(s) to, the programming company. The customer
is responsible for compliance with all local, state and federal governmental
laws and regulations, including but not limited to construction, placement and
use. For use only in Continental U.S.

up to 80% on hot water costs.
As fuel costs rise, the Heathkit

‘ Solar Water Heater keeps-
paying you back. Because
you build it yourself, you
build it better, for less. And with
Federal and State tax credits, solar pays
for itself in no time. Based on computer-
ized data, we help you select the cor-
rect system size to produce 50 to 80 per-
cent of the annual BTU requirement for
water heating, based on available sun-
light in your area. So you know it's
practical before you buy. The system
includes solar panels, pumps, heat
exchanger, storage tank, and complete
assembly and installation instructions.

h‘-\‘—-.l

ree Catalog

See all the newest innovations in build-it-yourself
kits in the new, free Heathkit Catalog.

Send to: Heath Co., Dept. 020-862,
Benton Harbor, MI 49022.

Yes. Send me a Heathkit Catalog.
I am not currently receiving one.
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COMPUTER CORNER

continued from page 88

PM to 12 AM on weekdays and all day on
weekends, the cost is $4.25 per hour.
From midnight to 7 AM daily, the cost
is $2.75 per hour.

For hookup, the basic requirements
for both networks include a terminal, a
300-baud modem (communications in-
terface) and a telephone. Upon regis-
tration, the user receives an informa-
tion packet including a user’'s manual,
an index of data bases and services,
an account number, and a private pass-

word. The system is accessed by dialing
an assigned phone number, waiting for
the tone to commence, placing the re-
ceiver in the modem, then entering the
[.D. number and password. The modem
translates electrical signals into sounds,
and vice versa, to communicate with
the hoest computer, or other computers
plugged into the network. When a set of
instructions appears, the user is told
how to proceed in order to access the
services or data bases he desires. Now
he is ready to begin his interaction with
the network.

By providing the possibility of termi-
nal-to-terminal communication among
the various subscribers, the network

With One Of These OnThe Job

Keen enough to cut a human hair, tough enough to
cut piano wire - cleanly, quickly, time after time,
year after year. Cutting pliers by CHANNELLOCK.
Hand honed, perfectly mated cutters scientifically

heat treated to hold their edge. Pre

n made of

highest grade forged steel. Beautiful high polished
finish. Blue dipped plastic comfort grips. Quality
in every detail (at no premium in price).

CHANNELLOCK. Be sure that name is on the pliers

you buy.

LCHAN L 0EK]

CHANNELLOCK, INC. =« Meadbville, Pennsylvania 16335

Meet The Rest Of The Family. Send For Free Catalog.
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has the potential to achieve a communi-
cation method with mass appeal.
Beyond providing a fun communication
source among users in true CB-radio
tradition. the network can function as
a virtual electronic library and shopping
center. The subscriber can browse
through merchandise catalogued into
specific programs, and even order the
products directly through the terminal.
If computer art is of interest to him, for
example, he can browse through
CompuServe’s art-gallery listing and
order a computer-generated picture for
future delivery. Also available are pro-
grams on stock market data, filing capa-
bilities for information storage, financial
advice, games, educational aids, theater
and movie reviews, news, weather, and
Sports. :

The advantages of such a time-sharing
network for the home user or small
business are numerous and varied. As
the programs and subscriber services
become more diverse and useful, it is
not hard to imagine that having a per-
sonal computer in every home, hooked
up to major mainframe data bases, will
eventually be as commonplace as a tele-
vision or a telephone.

Electronic mail, for instance, is no
longer a service strictly for major cor-
porations. Exciting new directions for
inexpensive mass communication at all
levels of business and consumer usage
are now evident. Even personal corre-
spondance can be less expensive through
a computer network than by a long
distance phone call, although the per-
sonal interaction, in some cases, is obvi-
ously preferable.

The process of ordering merchandise
can be streamlined. The home con-
sumer can do tedious shopping for
groceries or household goods without
ever leaving the home. Such services,
of course, are still somewhat limited,
but expansion in this area is certainly
inevitable as more homes become
equipped with computer terminals.

Both CompuServe and The Source
emphasize their extensive stock market
services. CompuServe's MicroQuote
includes informaticn on over 32,000
stocks. A recent survey by The Source
indicated that a large percentage of its
subscribers sign up for the stock market
facilities alone.

Because new data bases are con-
stantly being added, both networks dis-
tribute a monthly news magazine to
subscribers, detailing the latest services.
The master index for CompuServe lists
over 350 separate data bases with a
wide range of subjects: adventure
games, child care, want ads, tax advice,
gold prices, text from various news-
papers including the Washington Post,
and photography. Among services
described in the latest issue are a guide
to admissions information and entrance

continued on page 102
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Solve your perplexing paging problems...
No one microphone is correct for every paging use Model 414B; = an excellent limited space model
situation—different circumstances require different  that can stand up to extreme abuse is Model 507B; »
and sometimes unique solutions. That’s why Shure  and if these won't solve your problem, read on.
has drawn on its unparalleled knowledge of
microphone design to create a series of paging oo e by the b()()k
microphones specifically designed to reduce or
eliminate the most common paging problems.

« If you're facing high ambient noise levels, use the
Model 562; » moderate background noise levels re-
quire Model 515SBG or 515SB-G18; « for permanent
mounts, Model 561; e mobility for paging or dispatch-

ing calls for Model 450; « if you have limited space, Yes sendme your new Full Line Microphone/Circuitry
Catalog, AL700. (Outside the U.S., enclose $2.00 for

'w[."_.,.‘ S H ) R E_] | postage handling.) PLEASE PRINT

The Sound of the Professionals®
Shure Brothers Inc., Dept. 63, 222 Hartrey Ave., Evanston, IL 60204
In Canada: A.C. Simmonds & Sons Limited
Manufacturer of high fidelity components, microphones,
loudspeakers, sound systems and related circuitry.
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for your FREE copy of our new 72 page catalog
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NEW IDEAS

Automobile ignition substitute

HERE'S A DEVICE THAT CAN HELP YOU
find out what’s wrong when suddenly
one morning your car refuses to start.
The ignition substitute described here
can even be used to verify that repair
work done to your engine by someone
else has been done correctly.

Basically, the ignition substitute pro-
vides a constant power-source for the
ignition coil. Its frequency (0.5-1.0 kHz)
is that used by an 8-cylinder engine
with an idling speed of 650 RPM, and
the unit provides a rapid spark at a 17%
duty cycle, while nonetheless staying
within the power-dissipation limits of
the components.

Construction is straightforward, and
any method can be used. The circuit,
shown in Fig. 1, consists of a 555 timer
IC configured as an astable free-running
multivibrator that is used to drive a
high-current NPN transistor, such as a
2N6384. (That transistor should be
heavily heat-sinked because it may be
drawing several amps over quite a
long period of time.)

The coil ballast can be from 0.68 to
6.5 ohms, depending on what’s avail-
able. The 2.5-ohm, 20-watt ballast
shown in Fig. 1 works well. All the
other resistors can be either Y- or 14-
watt devices, and the capacitor be-
tween pins 1 and 5 of the 555 can range
from 0.01 to 0.05 yF. Do not omit the
100-volt, 0.05 uF capacitor across the
transistor; it prevents voltage spikes
from damaging the device. Use 4-foot-
long clip leads to obtain power directly
from the automobile’s battery; that
length is suggested for convenience.

You can use either your car’s own

+1Z2V (CAR BATTERY)
A
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ignition coil, or a separate one. If you
choose the latter, be sure to disconnect
the one in the vehicle. A good coil will
produce a spark between the high-ten-
sion lead and ground about ¥4- to 14-
inch long, and a strong bright spark
across a plug with a gap smaller than
0.040-inch. That, by the way, is the first
test for ignition problems.

To determine whether there’s a prob-
lem with the car’s distributor, supply a
spark derived from the ignition sub-
stitute to the center distributor lead
leading to the rotor and slowly rotate
the distributor cap. Crank the engine
and, at some point, the engine should
catch and run. If the engine cannot be
started, but seems to be trying to, the
problem is probably in the timing chain,
valves, camshaft, or elsewhere. If the
engine doesn’t even try to start, inspect
the rotor, cap, wires, and plugs for
damage. Once the ignition problem has
been found and corrected. the normal
procedure for setting the timing and
dwell should be followed.

Do not attempt to adjust the distribu-
tor using the ignition substitute. That
can not be done because the spark the
substitute produces is slightly different
from that produced under normal con-
ditions.

Although designed for an 8-cylinder
engine, this device can be used with
other types. In addition, a neon bulb
can be added to the circuit to verify the
presence of a spark, and, in fact, can be
used as a timing light if placed close to
timing marks that have been painted
white with fingernail polish.

—Stan K. Stephenson Il
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NEW IDEAS

This column is devoted to new ideas,
circuits, device applications, construc-
tion techniques, helpful hints, etc.

All published_entries, upon publica-
tion, will earn $25. In addition, Panavise
will donate their model 324 Electronic
Work Center, having a value of $49.95.
It combines their circuit-board holder,
tray base mount, and solder station (see
photo below). Selections will be made at
the sole discretion of the editorial staff
of Radio-Electronics.

| agree to the above terms, and grant
Radio-Electronics Magazine the right
to publish my idea and to subsequently
republish my idea in collections or com-
pilations of reprints of similar articles. |
declare that the attached idea is my
own original material and that its publi-
cation does not violate any other copy-
right. | also declare that this material
had not been previously published.

Title of Idea

Signature

Print Name Date

Street

City State ZIP

Mail your idea along with this coupon
to: New Ideas Radio-Electronics,

200 Park Ave. South,

New York, NY 10003
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SERVICE CLINIC

Solid-state vertical-sweep circuits

JACK DARR, SERVICE EDITOR

TUBE-TYPE VERTICAL-SWEEP STAGES ARE
familiar to all the old-timers, and to
most of the younger gang. They gen-
erally consisted of a high-mu triode and
power pentode (often in the same
“*bottle’"), a matching transformer, and
a fairly-high-impedance yoke. The
tubes were coupled by a feedback loop,
so they served both as oscillators and
as output stages.

Solid-state sweep stages perform the
same functions, of course, but their de-
signs may vary from manufacturer to
manufacturer. Furthermore, the symp-
toms that they show when something
goes wrong are not usually what you
used to see in tube-type circuits—about
the only familiar one is the thin white
horizontal line indicating a total lack of
vertical sweep. .

A solid-state sweep circuit uses
several small-signal transistors as oscil-
lators, wave-shapers, drivers, etc. The
output stage is a type familiar to anyone
who has worked on audio equipment—
a two-transistor “’stacked totem-pole,’’
or complementary-symmetry type. The
yoke is fed from the junction of the two
power transistors; it’s usually a fairly-

low-impedance type, driven directly
through a very large electrolytic
coupling capacitor.

A variation on that is used in some
sets—they use a complementary-sym-
metry pair, with a dual-polarity power
supply. Figure 1 shows a circuit of that
type. used in a General Electric QB
chassis. The output pair there is Q267
and Q268. Note that there is no large
coupling-capacitor. The reason for that
is that the junction of the two transis-
tors is at ground potential, or very close
to it.

Both circuit-types do the same thing
—they deliver voltage, in the form of a
square wave, to the yoke. When you
feed such a square wave into an in-
ductance (like the yoke) you get a saw-
tooth wave, which is what’s required.

Two-transistor circuits seem to be
almost universal these days. In some
early sets, though, a single transistor
was used, with a *‘loading choke’" for
matching and for the DC supply, and a
blocking capacitor. That circuit operated
in the class-A mode, like the tube
types; the two-transistor circuits operate
in class-B fashion, with each device

amplifying one half-cycle of the driving
signal.

An oscilloscope is invaluable for
working with transistor sweep-circuits.
Begin with the oscillator. make sure it’s
running—and on frequency. There may
be several amplifier (and other) stages
between the oscillator and the output
stage, so just follow the signal through-
them to the yoke.

FIG. 2

You’'ll find one waveform at some
points that you'll never see in tube-type
circuits—a perfect sawtooth. With
tubes, the signal on the oscillator grid
(Fig. 2) shows the familiar rising curve
with a spike at the top. Solid-state
oscillators, on the other hand, show a

FIG. 1




series of pips, as can be seen in Fig. 1.
A sawtooth wave is developed from
them by a stage called a **wave shaper.”
The normal drive waveform on the
bases of the output transistors is almost
the same as in tube sets—a trapezoidal
wave. In late-model sets you may find
all of the stages, except for the output
transistors, on a single IC. When
checking this type of circuit, be sure
that all the waveforms are correct, that
all of the external components are OK,
and that the proper DC supply-voltages
are present before changing the IC.

Yoke returns

The vertical-yoke winding must re-
turn to ground, or to a level defined as a
common ground. In quite a few circuits,
a large blocking-capacitor is used be-
tween the bottom end of the yoke and
ground. If it opens, there's no sweep,
so always suspect it in such cases.

In many sets using circuits like the
one in Fig. 1, you’ll find the yoke return
coming back to the module and running
to ground through a 1-ohm resistor
(R288). You must see a sawtooth wave-
form at the top end of that resistor; it’s
developed by the sawtooth current
flowing through it. That current is fed
to the base of a separate transistor,
Q261, labelled *““Vert. Lin.’* The reason
for that is that all solid-state stages of
that type are slightly non-linear! They
develop a slight bend in each half of the
waveform, causing what is known as
*‘S-bending.”” The extra transistor and
the feedback network are used to cor-
rect for that, and the end result is a per-
fectly linear sawtooth wave. If you run
into a linearity problem, always remem-
ber to check that feedback resistor.
Leakage and other defects there can
cause some weird problems.

The feedback from that stage is ap-
plied to the emitter of the first vertical
amp. The troubleshooting logic is clear:
If the problem is linearity, go to the stage
that’s supposed to correct it.

Dual-polarity DC power-supplies can
cause a symptom that would not be be-
lieved by a strictly tube-type technician.
I know that the first time I saw it I said,
*‘That can’t happen!”” The symptom is
a perfectly good raster, but with only
the top half of the picture present.
That’s all—there’s no severe compres-
sion or other effect, as there would be
in a tube set with a similar problem.
The bottom half just isn’t there.

The problem is either a loss of the
DC supply to the *‘bottom’ transistor
(Q268 in Fig. 1) or the loss of the —29-
volt supply to it. One other possibility
exists: In the set where I first saw the
problem, the vertical-sweep circuit was
on a small module. The output transis-
tors were clamped to one end of it and
their leads went into individual socket-
pins on the chassis. That was fine, ex-

cept for the fact that the emitter lead of
the **bottom’’ transistor was not in its
socket. It was leaning on the outside of
the pin, and making contact inter-
mittently. Plugging the module (and the
transistor) in properly restored things
to normal. You may find that type of
situation in sets with bad solder joints
at one of the pins of the output transis-
tors, so check for it.

In quite a few popular circuits, you'll
find the signal passing through little
low-voltage electrolytic coupling capaci-
tors. If you’re getting no signal to the
output stage, check to make sure that
one of them isn’t open. You can do that
instantly with a scope: If a signal’s
going in but not coming out, you've
found at least part of your problem.

Here's another problem that's also
common in audio circuits: If your symp-
toms include distortion at the center of
the screen—compression or stretching
of the picture—check to make sure that
the bias diodes in the output stages are
good. Failure of one or more of them can
cause crossover distortion in audio, and
also in TV sweep circuits. R-E

SERVICE
QUESTIONS

VCR PLAYBACK PROBLEM

I have a Toshiba V-8000 VCR and an
RCA CTC-25. If | record a program off the
air, it will play back nicely. However, if I try
to play back a pre-recorded tape, | can’t
get a stable picture. | had the set checked,
and it’'s OK. Tried out the VCR with some
newer seis, and it played fine. What's
going on?—D.B., Memphis, TN

I've heard of that problem before.
Apparently in older sets the horizontal
AFC time-constant was considerably
longer than the one used today, to
make the set a little less susceptible to
such things as airplane flutter, etc.
However, the sync on pre-recorded
tapes requires the shorter time constant.
As a fix, try varying the size of C82/R124,
or C23/R126 on the grid of the AFC
tubes.

(Feedback: We tried both capacitors,
and wound up taking them out com-
pletely. When we did that, the tapes
played back perfectly, but we lost the
sync on a broadcast signal after about
five minutes. We took care of that by
connecting the capacitors to a DPST
switch so that they can be switched in
and out of the circuit. Everything
works fine now—thanks!)

COLOR BARS

This Magnanox T-982-12 makes its own
color bars! The bars—blue, green, and red
from left to right—divide the screen into
thirds and are present all the time. When |

VIV
a mini-scope
with the
features
most wanted
by field
ngineers!

B&K-PRECISION MODEL 1420 $825

This new 15MHz dual-trace mini-scope
was designed by B&K-PRECISION
engineers to respond to the special needs
of field engineers...amini-scope with
lab-scope features.

It easily fits into a standard attache
case with plenty of storage room for
a DMM, tools and accessories. The
1420 can be powered from the AC line,
10-16VDC or an optional internal
battery pack.

The rugged 1420 features dual-trace
operation and an honest 15SMHz re-
sponse, with useful response beyond
20MHz. An efficient rectangular CRT
displays waveforms with good read-
ability under all field service conditions.

There is no sacrifice of features or
performance for compact size. The 1420
has 18 sweep ranges from 1 nS/div. to
0.58/div. in a 1-2-5 sequence; variable
between ranges. Sweep magnification
is X10, extending the maximum sweep
rate to 100nS/div. For use with computer
terminals or video circuits, a video sync
separator is built in. Automatic selection
of chop and alternate sweep modes is
provided, as is front-panel X-Y operation.

The Model 1420 measures only 4.5 X
8.5 X 12", weighs 7.75 Ibs., with batteries
and comes with two 10:1 probes.

FOR IMMEDIATE DELIVERY contact
your local distributor or call TOLL-
FREE, 800/621-4627 for a 16-page
catalog brochure on the complete
B&K-PRECISION oscilloscope line.

o J PRECISION

DYNASCAN
CORPORATION

6460 West Cortland Street
Chicago, lllinois 60635 « 312/889-9087
Intl. Sis.: 6460 W. Cortland St, Chicaga, IL GOGSSJ
. Canadian Sales: Atlas Electronics, Ontario
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use a color-bar generator, all of the colors
are wrong. Nothing Fve tried, including
purity, will get rid of the bars. Incidently,
the waveforms out of the demodulator
module are normal. Can you shed some
light on what's going on?—M.D., Aber-
deen Proving Ground, MD

I ran into something like this in a
Philco. In that case half the screen was
blue and the other half gold. Eventually
found the source to be an open bypass-
capacitor on the screen grid of the
second color-bandpass amplifier. Since
you've checked the DC-power supply
with a scope, try checking all of the by-
passed points in and around the color-
amplifier stages, bandpass, etc. There

should be no signal on any bypassed
point, so look for a signal where it does
not belong.

Since the three color-amplifier stages
are separate, the cause of this should be
something that is common to all. For
example, check to see if there's any-
thing odd in the video feed to those
stages.

MORE ON “REDUNDANT”
CAPACITORS

Here's a test that was shown to me
by a technician for Hollander and Co.
of St. Louis, Mo. This is for those
Zenith chassis that use several parallel

Electronics Paperback Books
| Quality Paperbacks at Affordable Prices ]

CHECK OFF THE BOOKS YOU WANT

PRICES GOOD UNTIL MAR. 30, 1982

ELECTRONIC TECHNOLOGY TODAY INC.
P.0. Box 83, Massapequa Park, NY 11762

Total Price of Books - i E e = I

Name

City.

Number of books ordered

Sales Tax (NY State Residents only) ......... = —

Shipping and Handling
{75¢ 1 or 2 books 25¢ each addl book)......

TOTAL ENCLOSED

Aodrese— — — — — — —

State__ Zip.

shunt-capacitors in the collector circuit
of the horizontal-output stage. If the
high voltage measures too high, one or
more of those capacitors may be bad.
To test, connect new capacitors in
parallel with the ones already in the set.
The high voltage should drop to normal,
or lower. Now, disconnect the original
capacitors one-by-one until you find
one that has no effect on the high volt-
age—that's one of the bad ones. That
procedure is almost as fast as using a
capacitor tester, and it can be done
under “‘normal’’ operating conditions.

Most of those capacitors are Zenith
22-5001°s. Those are .0018 uF, 1600-
volt units, but they use a special dielec-
tric; ordinary 1600-volt units won't
work. For an inexpensive replacement,
use a Sprague PP16-D18. The Sprague
catalog lists a lot of those; they are
Metfilm and Filmite types.

DEAD SHORT

This CB is driving me crazy. It's got a
dead short somewhere but | can’t find it.
My tests show no short to ground any-
where. Any ideas that you might have
would be appreciated—W.G., Kingston, NY

We've run into something like this
before. Check the ‘‘protective diode™
used in the crowbar circuit; it’s a Zener.
It will test out OK on an ohmmeter, but
when voltage is applied it becomes a
“0-volt Zener!" A crowbar circuit is
exactly what the name implies: If any-
thing goes wrong, it is supposed to
break down and short the DC supply to
ground. That one may be getting a little
bit too eager and breaking down too
quickly.

FLYBACK SUBSTITUTE

I asked you about a replacement
transformer for a Broadmoor 6911-C,
and you said you didn’t have any in-
formation on it. I wrote to Thordarson-
Meissner, and they had one! (It's a
FLY-677, if anyone else needs one.)—
James E. Higley, Hanover Park, IL.

LEAN ON IT

[ wrote you a while ago about a
Sharp TV-96P with weak audio, and
thought you'd like to know that I fixed
it. I tried everything I could think of,
and everything you suggested, without
any luck. Then. while checking around
the second IF tube, the sound suddenly
came in loud and clear.

It seems that this happened when I
inadvertently leaned on the chassis.
which suggested a bad solder-joint.
Even though the joints looked good. I
reworked about 15 of them and turned
the set back on. It worked perfectly. A
simple—but not immediately obvious—
solution.—L.P.. Potomac. MD R-E



NEW PRODUCTS

For more details use free information card
inside back cover.

COLOR VDG CARD, the ColoRAMa, is a
color video display generator/controller
for SYSTEM-50 (SS-50, SS-50C) 680x
computers. It permits software selection
of any of 11 different display formats,
including eight-color semigraphics, two-
and four-color graphics, and two-color
alphanumerics.

CIRCLE 111 ON FREE INFORMATION CARD

Two- and four-color displays may also
be switched between primary and com-
plementary color sets, either under soft-
ware control or from the keyboard.
Resolution of full-graphic displays ranges
from 64 x 64 picture elements (pixels)
to 256 x 192 pixels.

All of the 64 characters of the standard
ASCII character subset are generated by
the on-card character generator. The
ColoRAMa is configured with one kilobyte
of display RAM. One-kilobyte of RAM
accommodates alphanumeric displays,
eight-color semigraphic displays and two
full-graphic displays modes. The ColoRAMa
is priced at $219.95. — Percom Data Com-
pany, Inc., 211 N. Kirby, Garland, TX
75042,

INTEGRATED HARDWARE/SOFTWARE
SYSTEM, Terminall (Model T1 and Model
T3), converts the TRS-80 microcomputer
(Model | or Model I1]) into a state-af-the-
art communications terminal. It includes
all the necessary computer-interfacing,
audio-demodulating, AFSK tone-generat-
ing, and transmitter-keying hardware
integrated in one cabinet. That reduces
equipment interconnection to a minimum
and allows the operator to be on the air
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receiving and transmitting Morse code or
RTTY in minutes.

The user can plug it into the receiver
headphone jack and copy Morse code,
Baudot, or ASCII; plug it into the CW key
jack and send Morse code, or attach a
microphone connector and send Baudot
or ASCIl using audio tones (AFSK). In
addition, the Terminall is expandable:
disk-based (mailbox) RTTY software may
be added at any time.

Terminall model T1 requires Model |
TRS-80, 16K RAM and Level Il BASIC.
Terminall model T3 requires Model III
TRS-80, 16K RAM, and model /// BASIC.

Terminall model T1 or model T3 are
priced at $499. — Macrotonics, 1125 N.
Golden State Blvd., Suite G, Turlock CA
95380.

SUBWOOFER, model AS-1320, is designed
to add bass to an existing small system,
but will enhance the bass response of
even 10-inch and 12-inch systems. By
extending the low-frequency range of the
audiophile's present system, the mode/
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AS-1320 will reduce the bass distortion
that occurs when the wing speakers try to
reproduce the low-bass notes. A ported
cabinet alignment uses computer-aided

In general, spring reverbs don't have the
best reputation in the world. Their bassy
“twang” is only a rough approximation of
natural room acoustics. That's a pity because
it means that many people will dismiss this
exceptional product as “just another spring

reverb”. And it's not. In this extraordinary
design Craig Anderton uses double springs,
but much more importantly “hot rod's" the
transducers so that the muddy sound typical
of most springs is replaced with the bright
clarity associated with expensive studio
plate systems.

Kit consists of circuit board, instructions,
all electronic parts and two reverb spring
units. User must provide power(£9to 15v)
and mounting  (reverb units are typically
mounted away from the console).

'[ARaA Electronics, Inc.:
Depl. 2aR 1020 W. Wilshire Bv. Oklahoma City, 0K 73116 (405) B43-9626 §
| | Send the 6740 REVERB KIT $59.95 plus
shipping (s3) enclosed or charged.

| Send Free Catalog
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A Classroom \
In Your Mailbox !

STUDY

Two-Way Radio

THROUGH THE
REVISED

MTI

Home Study Course

Send coupon below for free course outline
No obligation — No salesman will call

Professional Training in a Unique Career Fiald

Providing Training 1o the Industry Since 1960

study FM two-way

radio at home!
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1 I am interested in learning more about pro-
1 fessional FM two-way radio. Please send me full
I details on the MTI training program.
1 Name

] Address

1 City/State/Zop
1
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]

]

1
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Mobile Training Institute
Box 735, Camp Hill, PA 1T70711-U.8.A.
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Vital protection
for PG Bords

Be safe. Desolder PC components
with Endeco irons. Get proper HEAT
TO MELT and strong VACUUM
ACTION TO LIFT solder and cool
both PC board and component
without damage.

These PC components replaced fast
with Endeco desoldering or solder-
ing tools.

Pee®rnie

Endeco professional features include
safety light that denotes high, low
and off on switch models, SS con-
struction for long life, light weight
and balance for easy use.

Contact your distributor for Endeco
desoldering and soldering irons, kits
and equipment—or write us today.

Enterprise Development Corp.
5127 East 65th Street
Indianapolis, IN 46220
Phone: (317) 251-1231
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Multimeter

The Drake DM2350 Digital Multimeter is a
convenient, small handheld liquid crystal
display meter ideal for the serviceman or
hobbyist. This 3z digit meter is auto-ranging,
auto-zeroing, has polarity indication, and an
over-range warning signal. Battery life is
greater than 300 hours with a "low battery”
indicator. A continuity test sounds a signal
when circuit resistance is less than 20 ohms.
Dc accuracy is a basic 0.8%.

Batteries, probes, 20 amp current shunt, spare
fuse and soft carrying case all included at $95.95
Add §2.50 shipping and handling per order

Send check with order and provide street address
for UPS shipment. Ohio residents add Sales Tax.
Charge card buyers may call toll free:

1-800-543-5613

DHAKE In Ohio, or for

information call:
R.L. DRAKE COMPANY

* 1-513-866-2421
540 Richard Street, Miamisburg, Ohio 45342
INSTITUTIONAL AND DEALER INQUIRIES INVITED.
CIRCLE 35 ON FREE INFORMATION CARD

design techniques to maintain an ex-
tended low-frequency response with as
flat a response as possible. A six-inch
tuned vent is loaded into the floor for
even better response. The driver is
mounted near the floor so that the first
boundary cancellation is above the fre-
quency limits of the subwoofer.

The model AS-1320 requires either the
Heathkit model ASA-1320-1 Passive
Crossover (mail-order priced at $44.95)
or the Heathkit Electronic Crossover,
model AD-1702, (mail-order priced at
$194.95). A complete step-by-step instruc-
tion manual makes the subwoofer kit a
one-evening project. The mode/ AS-1320
is mail-order priced at $299.95. — Heath
Company, Benton Harbor, MI 49022.

DESOLDER PUMP, model DP-1, features
all-metal construction with precision
components for maximum reliability
and ease of operation. Compact size
facilitates comfortable, one-hand opera-
tion. Suction is precisely regulated for ef-
ficient solder removal without damage to
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delicate circuitry. Self-cleaning at each
stroke, the mode!/ DP-1 is quickly dis-
assembled without special tools for main-
tenance or repairs. The rugged Teflon tip
is easily replaced. The model DP-1 is
priced at $10.95. —OK Machine and Tool
Corporation, 3455 Conner Street, Bronx,
NY 10475.

STEREO MIXER/PREAMPLIFIER, mode/
DMS500, has two stereo phono/line inputs;
one microphone input; pro-style slide
controls for fading and cueing; a talk
switch that attenuates the phono/line
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volume 14 dB for making smooth, profes-
sional voiceovers without touching any
volume settings, and an easy-access
headphone output for monitoring. The
built-in, low-noise preamp handles vir-
tually any signal source, including mag-
netic phono cartridges and low-im-
pedance microphones, and is powerful
enough to drive almost any power ampli-
fier. It can also be plugged into the

auxiliary input of any receiver or integrated
amplifier. The model DM500 is priced at
$149.00. — Numark Electronics Corp.,
5083 Raritan Center, PO Box 493, Edison,
NJ 08817.

ANTENNA, model PD-1610, is a fiberglass
collinear antenna of the ""Super-Station-
master” design. The frequency range is
806-896 MHz and gain is 3.0 dBd. Maxi-
mum input power is 500 watts; band-
width, for 1.5:1 VSWR, is 60 MHz, and
vertical beamwidth, Y2-power points, is 36
degrees.

~

1)
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The overall length of the model PD-
1610 is 44 inches. The fiberglass housing
is 1.5 inches in diameter, and the aluminum
support pipe is 12 inches long and 1.66
inches in diameter. Copper alloy is used
as the radiating element material. The
model PD-1610 attains a resistance to
rated wind velocity of 200 miles per hour,
with a lateral thrust at rated wind of 48
pounds. Bending moment 1 inch below
the top of the support pipe is 47 foot
pounds, and lightning protection is direct
ground. Termination is direct with an
18-inch, flexible extension of RG-393/U;
mounting hardware is supplied.

The model PD-1610 is priced at $175.00.
— Phelps Dodge Communications Com-
pany, Route 79, Marlboro, NJ 07746.

ELECTRONIC CROSSOVER, model 6000,

is housed in a compact aluminum chassis
with its own power supply, and is fully
compatible with both tube- and transistor
equipment. A choice of 16 different cross-
over frequencies is standard, with custom
frequencies available at additional
charges. The model 6000 crosses-over
from 200 through 10,000 Hz, contains two
tweeter-level controls, and features very
low distortion (.002%) and noise (—90 dB).
The 12 dB/octave slope is suitable for

CIRCLE 117 ON FREE INFORMATION CARD



both horn and dynamic drivers.

The model 6000 can be used either for
bi-amping or tri-amping, and features a
plug-in frequency module that allows
changing frequencies readily. For tri-
amping, a second model 6000 is needed
to provide the bandpass filter for the mid-
range speakers. The mode/ 6000 is priced
at $156.00. — Ace Audio Co., 532 5th
Street, East Northport, NY 11731.

GRAPHIC EQUALIZER, model SE-9, is a
microprocessor-controlled, octave-band
stereo graphic equalizer designed for
either room equalization or recording. It
features 4-curve memory storage, spec-
trum-analyzer display, and a built-in pink-
noise generator; in addition, it comes
supplied with an external electret con-
denser microphone.

B i
P
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A motorized fader-setting system, op-
erating under CPU direction simplifies
the digital-processing requirements; all
16 of the frequency controls are dual-
slide potentiometers, one section of
which can vary the boost or cut within its
audio band by 12 dB. The other section
produces a varying DC voltage that is fed
to comparator circuits that determine
when the motors have positioned the
sliders correctly. When the vertical motor
has placed one slider properly, the hori-
zontal motor shifts the adjustment
mechanism to the next potentiometer, in
turn. Using the automatic adjustment
procedure minimizes fader-to-fader inter-
action, and requires only 30 seconds
overall. Manually-derived settings, or fac-
tory-preselected equalizations, may also
be stored in the 4-curve memory and re-
called at any time.

The model SE-Q is available in brushed
aluminum and is priced at $700.00 (Also
available as model SE-9B in matte black
with rack mounting, at the same price.) —
Sansui Electronics Corp., 1250 Valley
Brook Ave., Lyndhurst, NJ 07071.

SPEAKERS, model 5300, are 5-inch
wedges, shaped for mounting in car
doors and other surfaces. They feature a
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5-inch woofer, separate 134-inch tweeter,
3-ounce ceramic magnet, and cloth-roll
air-suspension. They have a 15-watt RMS
rating, 100-15,000 Hz frequency response,
and an impedance of 8 ohms.

The model 5300 speakers are made of

molded ABS plastic and are sold in Kits
containing two speakers and cables. The
suggested retail price for the kits is
$19.95 — BP Electronics, 855 Conklin
Street, Farmingdale, NY 11735.

SOUND-ENHANCER, the Imager 801-A,
can fit almost any size car or truck dash-
board, and uses very little current. By
connecting it to an auto, truck, or van's
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speaker system, the speakers' perfor-
mance is improved dramatically. The
sound appears to be coming from many
speakers, surrounding the listener with
an extra dimension of depth, clarity, and
realism. It comes complete and with full
instructions, so that it should not be dif-
ficult for the average do-it-yourselfer to
install. The Imager 807-A is priced at
$149.95.—Omnisonix, Ltd., P.O. Box 430,
Rt. 17, c/o Carrano Bldg., Northford, CT
06492. R-E
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[ Build Your Own Satellitz TV Receiver . ... ...... $7.00
[] 8-Ball Satellite TV Antenna . . . $5.00
[J Build Your Own Robot .. ..... 512[:0
[J TV Descrambler (January, Febn:ary 19813 . 8300
[ Video Entertainment (January 1982) . An .sz.oo
[ Your Own Computer (Oclober 1981) e 8300
[ Radio-Electronics Back fssues (1981) J(each) $3.00

(Februsary, March 1981 not available)
Wiie in issves desired

want. Complete the order form below, include your

10003. Please allow 4 - 6 weeks for delivery.

Include payment in full, plus shipping and handling charge.

MAIL TO:
Radio-Electronics

All payments must be in U.S. funds

Total price of order ., ..

Sales Tax (New York State Resicents only) .

Shipping & Handling (U.S. & Canada only)
(includes FIRST CLASS POSTAGE)
£1.00 per item
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($4.00 per item, air mail) . .
Total Enclosed
Name
Address
City

REPRINT BOOKSTORE

To order any of the items indicated above, check off the ones you
payment—check
or money order (D0 NOT SEND CASH), and mail to Radio-Elec-
tronics, Reprint Department, 200 Park Ave. South, New York, NY

If you need a copy of an article that is in an isse we indicale &
unavailable you can order it directly from us. We charge 50¢ per
page. Indicate the issue (month & year) pages and article desired.

Reprint Department, 200 Park Ave. South, New York, NY 10003

[] Radio-Electronics back issues (1980) .. (each) $3.50
(March, May 1380 not available)
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STEREO AUDIO FOR TV

continued from page 76

of TV sound. In fact, the NTSC system
has always been capable of providing
“*high fidelity’® FM sound, with re-
sponse up to 15 kHz. Small-speaker TV
sets, together with TV-station-owner
apathy, has resulted in a vicious circle
that has kept us from enjoying the kind
of sound we get from FM radio and
other high-fidelity program sources.
The coming of stereo-TV sound may
change all that, if only for the reason
that the TV tuners and adaptors needed

to supply the two channels of audio will
permit us to connect our stereo compo-
nent-systems directly to the line out-
puts of those new products. In that
way, we will finally be able to bypass
the sound systems contained in our TV
sets. When will that happen? Best esti-
mates suggest that the FCC's decision
will not come before mid-1982, and
most likely, it will arrive later than that.
that.

I am indebted to my friend William S.
Halstead, who provided me with much
of the background material used for this
description of the stereo-multiplex TV
systems being considered by the EIA
and the FCC. R-E

COMPUTER CORNER

continued from page 92

SPECIAL REPRINT

BUILD THIS ROSOT FOR UNDER 3400

BUILD THIS
ROBOT FOR UNDER $400

A

BUILD YOUR OWN ROBOT!

Send today for your 52-page (8%2 x 11")
booklet containing complete reprints of
all eleven articles in the Build Your Own
Robot series by Jim Gupton.

This all-inclusive reprint gives you all the
data you need to build your own Robot.
B TELLS EVERYTHING YOU NEED TO
KNOW to build the Unicorn-1 Robot with-
out the need for an engineering degree or
special equipment. The robot is fully
mobile with manipulator arms to grasp, lift
and carry.

B MANIPULATOR ARMS and end-effec-
tors (hands) are what enable the robot to
perform useful tasks. Details of construc-
tion techniques and considerations are
fully explored.

Robot Reprints
200 Park Ave. South
New York, N.Y. 10003

|wanttoorder ______ reprints @$12.00 plus $1.00 post-

age and handling for U.S., Canada and Mexico.

Add 99¢ sales tax for New York State residents only.

| want to order ______ reprints @$12.00 plus $3.00 Air

Postage and handling for all other countries.

1

1

1

I

]

I

]

1

]

: U.S. Funds only.
1

: U.S. Funds only.
1

L]

=

Allow 6-8 weeks for delivery.

B MOBILITY BASE is not a lunar space
station. It is the drive system that permits
the robot to move from here to there. Full
construction details along with a discus-
sion of power sources is included.

B THE BODY—FRAME AND ROTATION
MECHANISM. This is the part that makes
Unicorn-1 look like a robot. Wood and
Formica are the materials for the body.
Motors and gears are what make it func-
tion.

B COMMUNICATIONS. How you can tell
your robot what to do. Preprogramming
techniques....radio control....computer con-
trol are all detailed.

B SENSORS. How to add sensors so your
robot doesn’t bump into things.

__________________________ -
282 1

Please print :
1

1

=t = === |

(Name) 1
]

. = 1
(Street address) :
I

ity) (State) @ |
1

1

We do not bill, check must be enclosed, 1
__________________________ 4

procedures for various colleges, and
the first magazine to distribute its
monthly articles via electronic trans-
mission: Better Homes and Gardens. A
banking-by-home project is described
in an experimental program being tried
through CompuServe by the United
American Bank, Knoxville, TN,

The program provides checking and
savings information, financial advisory
services, paying of bills, sending of
messages, and bank loan applications.
(The only thing it can't do, presumably,
is eject dollar bills upon request, as the
computerized teller stations do, be-
cause they can’t be transmitted via
electronic signal.)

The Source offers over 1,200 ser-
vices, including the American stock ex-
change, etiquette, Black studies, New
Mexico news and sports, ham radio,
French wines, and unidentified flying
objects. (A sample partial listing from
the Source is shown in Fig. 1.) A recent
news magazine details such added ser-
vices as Legi-Slate, a listing of Congres-
sional records and a career-placement
center that matches job seekers with
prospective employers.

Both networks offer computerized
flea market and want-ad type services,
linking consumers across the nation
with the most sophisticated and com-
prehensive resources imaginable for
trading services, selling or buying mer-
chandise, or doing the sundry things
that want ads traditionally do.

The list of consumer services goes
even further: restaurant guides; travel
agent transactions; receiving the latest
UPI news breaks as soon as they occur.
Of special interest to computer hobby-
ists is the ability to load and unload
complete programs.

Which service is the best? The Source
is, at least, the biggest, with a much
larger index of services offered and
access in over 300 U.S. cities. Purchased
last year by the Reader’s Digest Cor-
poration and having been introduced
several months earlier than Compu-
Serve, The Source would seem to have
the edge in versatility and growth po-
tential. CompuServe, on the other
hand, is not far behind, currently avail-
able in over 250 cities, with highly
visible market exposure—it’s sold
through Radio Shack stores. Both com-
panies have passed the 10.000 sub-
scriber mark. Both services have their
admirers and detractors. It is probably
wise to request literature from each net-
work and peruse the list of data bases
offered and to study the specific hookup
requirements. That way, you can decide
which would be least expensive and
easier for you to access. R-E



LETTERS

continued from page 22

Winning the DB War," in your December
1981 issue of Radio-Electronics.

If we are to assume that that is, indeed,
the technique used by the Russians, then
Mr. Leinwoll is giving them more credit
than they deserve. The concept of back-
scatter, and its relationship to propaga-
tion, is common knowledge. It would ap-
pear that the Russians merely expanded
the concept.

The sensing or sampling of the back-
scatter wave would be somewhat akin to
over-the-horizon radar, with computer
evaluation as the key to that technique.
CHARLES DERAPELIAN,

Port Neches, TX

SINGLE BOARD COMPUTER

| found Jorma Hyypia's article on
“Learning About Microprocessors” (May
1981) very interesting, even though it left
out the assembly-language computer
that I'm using and that | think your readers
might be interested in learning about, the
Paccom 8085AKT.

It uses the 8085 CPU and comes either
as a kit or assembled. Memory includes
1K of RAM, 1K or PROM, and 1K of EPROM
that contains the system monitor. (Two
EPROM sockets are provided, and either
1K- or 2K-IC's can be used.)

This computer can be used either as a
trainer or as a controller and is supported
by several very good books (that come

with it). It is especially good for control
purposes because, of 44 lines brought
out to the card edge, 36 can be wired to
meet the user's specific needs.

Programming is done using a 24-key
keypad and 9-digit LED display. The com-
puter can be programmed in either octal
or hexadecimal (some of us still prefer
octal, you know).

The price of the 8085AKT kit is $249.95
and more information on it can be ob-
tained from: Paccom, 14905 N.E. 40th,
Redmond, WA 98052.

ALLAN EGAN
New York, NY

TEMPERATURE SCALES

| wish to point out two errors in Joseph
J. Carr's discussion of temperature scales

in the November 1981 Radio-Electronics.
Firstly, the absolute zero temperature is
—273.15°C, relative to the freezing point
of water, which is 0°C. The triple point of
water, the point where gas, liquid, and
solid exist in equilibrium at 1-atmosphere
pressure, is defined as 273.16°K and the
freezing point of water is found to be
0.01°C lower.

Second, all molecular motion does not
cease at 0°K. All molecules in a potential
field, such as exists in a crystal of the
solid, retain a zero-point vibrational mo-
tion due to the uncertainty principle,
which prevents both the particle mo-
mentum and position from being known
exactly at the same time.

DAVID G. HENNINGS, Ph.D.,

Omaha, NE R-E

VIDEOTEX FOR TV

continued from page 61

However it works out., eventually
you will be tied into the videotex net-
work. You'll be able to do your shopping
and banking, and plan your day using
videotex. Even your work may be
affected.

Much of the time that many people
spend in the office concerns work that
could just as well be done at home.
That includes: phone calls. correspon-
dence (assuming the user can type). and
preparing reports. Imagine being able
to do that without having to commute
three hours each day to and from work!

Along other lines, farmers could re-
quest the latest weather information,
or—perhaps more important—the selling
price of their produce in a particular
market, or find the market offering the
best price. Sales could even be made
using videotex.

The ability to communicate with the
rest of the world—not only be voice,
but by visual information—is something
that we not only desire. but will need.

Whatever form of videotex we use. it
can only stand to benefit us. R-E

SPECIAL REPRINT
BUILD A BACKYARD SATELLITE TV RECEIVER

Don’t miss out again!

Send away today for your 36-page
booklet containing a complete reprint
of all seven articles in the series on
Backyard Satellite TV Receivers by
Robert B. Cooper Jr.

This all-inclusive report gives you all
the data you need to build your own
Backyard Satellite TV Receiver.

B TELLS ALL ABOUT domestic satel-
lite communications, with full details
on how you can pull those elusive TV
signals from space.

B LEGAL REQUIREMENTS, techni-
cal specifications, and how you, the

home constructor, can meet them.
Find out what mechanical and elec-
tronics skills you need.

B RECEIVER CHARACTERISTICS,
technical details and specifications,
along with examples of actual re-
ceivers built at comparatively low
cost.

B ANTENNA DESIGN.. and ex-
actly how you can build a spherical
antenna, while keeping total earth-
station cost for the complete system
under $1,000.

W THE FRONT END is critical when
you build your own system. We help
you explore several different ap-

proaches to making one that will
work for you.

B RECEIVER-SYSTEM hardware, and
how it goes together to bring you di-
rect-from-satellite TV reception in
your own home.

To order your copy:

Complete coupon and enclose it with
your check or money order for $7.00,
plus $1.00 for postage and handling.
We will ship your reprint within &
weeks of receipt of your order. All
others add $4.00 for postage. New
York State residents must add 58
sales tax

P v
“I.‘ Satellite TV Reprints frem B
45 East 17th Street

Eleclronies .. vox nv. 1000 e ———
{ Iwant_____ reprints @ $7.00 each, plus $1. Han- rorocarems

dling & Postage.
| | have enclosed $ . N.Y. State residents must

add sales tax. Gyl
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NEW BOOKS

For more details use free information card inside back cover.

HOW TO BUILD YOUR OWN WORKING MICROCOMPUTER, by
Charles K. Adams. Tab Books, Inc., Blue Ridge Summit, PA
17214. 308 pp including glossary, appendices, and index; 52 x
81 inches; softcover; $9.95. (A hardcover edition is also avail-
able at $16.95.)

Compared to the monstrous computers of a decade or more
back, the microcomputer is simple, inexpensive, and easy to
use—facts well proven by its popularity and ubiquity. Microcom-
puters now control almost everything from toys to automobile
combustion-efficiency; from games to microwave ovens, and
from stop lights to numerically-controlled machines. And the
microcomputer boom is just beginning.

This book is for the electronics hobbyist who would like to build
and program a simple microcomputer, but doesn’t know just how
or where to begin. It is an easy-to-read manual, showing the way
to get started...the right way. Whether one is a beginner or
a seasoned electronics buff, building a microcomputer from
scratch will give one a taste of the electronics world that can't be
experienced any other way. The book shows how a computer
works, and provides simple (and more advanced) programming
exercises for use with a self-built computer after presenting a
step-by-step outline of every aspect of construction, assembly,
and testing. Diagrams and tables are presented clearly, as well as
parts lists, layout, power-supply sources, keyboard and display

circuits, and even plans foran EPROM programmer.

The book may be used in any one of three ways: as a general
reference book; as a guide to building a computer, or as a guide
to building and programming the specific computer described.

CIRCLE 151 ON FREE INFORMATION CARD

ELECTRICAL INTERFERENCE IN ELECTRONIC SYSTEMS: lts
Avoidance within High-Voltage Substations and Elsewhere, by
R. E. Martin, C. Eng., D.F.H., F.L.E.E., F.L.E.R.E. Consultant. Re-
search Studies Press, PO Box 92, Forest Grove, Oregon 97116.
198 pp including references, bibliography, and appendicies—no
index; 52 x 8% inches; hardcover; $31.00.

Semiconductors used in modern electronic equipment and in
computers are very sensitive to electrical interference, and due to
their low thermal inertia, they are easily destroyed by overloads
lasting even one millisecond. Many such devices normally op-
erate at microwatt or milliwatt power-levels, so that even if de-
struction is avoided, false operations can easily be caused by
interference. Computers are one of the most difficult devices to
protect against interference, because the spectrum of signals
they use is extremely wide.

The pulses used by the computer may have durations of a few
tens of nanoseconds and rise times of a few nanoseconds; they
will thus represent frequencies extending to 100 MHz or more.

RADIO-ELECTRONICS

HIRNMELS s

THE
NEW

HM 203

High performance
at
low cost.

$580

(PROBES INCLUDED)

Hameg introduces high performance at low cost in the HM 203, a full featured, highly reliable, dual trace
20 MHz oscilloscope. For only $580, the HM 203 has specifications normally associated with higher priced
scopes. Bandwidth - DC +20 MHz @ Risetime 17.5 ns ® Overshoot 1% max. ® ¥ amp range 5 mv/cm to
20 v/cm @ Max. input voltage 500V ® Timebase .5 ys/cm to .2s /cm @ Sweep mag. x5 ® Trigger 5 Hz to

30 MHz ® X:Y plot ® Built-in probe calibrator and more. Its sturdy construction and light weight (13.2 Ibs.)

make the HM 203 equally at home in the field and on the test bench.

A quality scope,
made in the US.A,,
by a company with
over 23 years
experience.

HRANMEL=
88-90 Harbor Rd.

Port Washington, N.Y., 11050
Tek (516) 883-3837
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Very short interference-pulses can easily be interpreted by the
comptuer as instructions, and that may corrupt a program in
storage, or inhibit the running of a program.

This book is intended to be used in conjunction with other
documents referenced, to aid immunity from interference by iso-
lation, screening, filtering, and earthing—a scheme designed for
use with electronic systems in electrically noisy environments. It
is particularly concerned with the use of electronic equipment in
high-voltage electricity substations and outlines the ways in
which harmful interference may enter electronic systems within
an electricity station, as well as indicating appropriate measures
for controlling the effect of such interference.

Although there is no index, the table of contents, which lists
nearly every page, should suffice to enable the reader to find any
particular material easily. There are many clearly printed dia-
grams, a section on the scope of the book and on how to use it,
and a glossary of terms.

CIRCLE 152 ON FREE INFORMATION CARD

An enclosure as
our idea.

MUSICAL APPLICATIONS OF MICROPROCESSORS, by Hal
Chamberlin. Hayden Book Company, Inc., 50 Essex Street,
Rochelle Park, NJ 07662. 661 pp including appendix, bibliogra-
phy, and index; 6% x 9% inches; hardcover; $24.95.

This book covers digital-microprocessor sound and music syn-
thesis comprehensively, featuring previously unpublished tech-
nigues that are practical only with microprocessors. Standard
linear techniques for microprocessor applications are discussed
and musical applications for the newer and more powerful 16-bit
microprocessors are explained in non-mathematical language.
All phases of waveform shaping and filtering, as applied by digital
devices to music generation, are also covered.

In the first section, “Background,” chapters 1 to 5 cover the
fundamental material necessary for full appreciation of the sec-
tions to follow. The second section, chapters 6 through 11, deals
with computer-controlled analog synthesis, and in section three,
chapters 12 to 18 cover the principals of digital synthesis and
sound modification.

Throughout the discussions, mathematics is kept to a mini-
mum, and even then is limited to elementary algebra and trigo-

LT e
You've turned a good idea into a piece of equipment—
now you need a good enclosure. Here's how PacTec
can help you with our versatile enclosures:

e Attractive yet inexpensive. ® Durable ABS construction.
e Many sizes, colors, accessories. ® Builtin

bosses and slots speed component
mounting. e Available off-the-shelf
from single unit to production
quantities. See them at your
PacTec Distributor. And ask
him for your free catalog.

PACNTEC...

subsidiary of La France Corp.
Enterprise and Executive Avenues
Philadelphia, PA 19153 (215) 365-8400
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CALL NOW
AND

RESERVE
YOUR SPACE

$550 for a 6X frequency insertion.
Reaches 211,387 readers.
Fast reader service cycle.

The Microbuffer Il is an intelligent buffered

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 num-
ber of pages available. Mail materials
to: mini-ADS, RADIO-ELECTRONICS,
200 Park Ave. South, New York, NY
10003.

2300 MHz DOWNCONVERTER kit

for Amateur microwave reception. $35.00
postpaid. Highest quality components.
Send SASE for information filled catalog
of other converter kits, preamps, acces-
sories and parts. VISA and MASTERCARD
accepted.

SMP - Superior Microwave Products, Inc.

PO Box 1241 Vienna, VA 22180

1-800-368-3028 1-703-255-2918
CIRCLE 39 ON FREE INFORMATION CARD

parallel printer interface for the Apple Il
computer. Includes 16K of on-board RAM.
Buffer memory size is user expandable to
32K. Compatible with Applesoft, CP/M,
and Pascal. Includes advanced high
resolution graphics print routines for the
Epson MX-80 with Graphtrax, Anadex,
IDS Paper Tiger, NEC Prowriter. Price:
$259. Contact Practical Peripherals, Inc.,
31245 La Baya Dr., Westlake Village,
Calif. 91362 (213) 706-0339.
CIRCLE 41 ON FREE INFORMATION CARD
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For truly superb
FM-stereo
reception...

The é‘é‘\:ﬂ Siglgﬂ Uﬂg vertical antenna

Transforms fuzzy stations
into ‘tape quality”

Reduces multipath
problems

Up to twice the power of
the conventional dipole
antenna

Receives from all
directions

Pulls in stations you never

Sturdy, stainless steel
and PVC construction

Silver plated brass joints
for ultra-sensitive signal
passage

Built to withstand weather
stands just 76" tall

May be mounted on a
mast, windowsill, balcony,
or just stand it in the
corner

nometry. Important concepts are illustrated through charts,
graphs, and, at times, computer programs in BASIC.
CIRCLE 153 ON FREE INFORMATION CARD

ELECTRICAL AND ELECTRONICS DRAWING, Fourth Edition, by
Charles J. Baer and John Ottaway. Gregg Division, McGraw-Hill
Book Company, 1221 Avenue of the Americas, New York, NY
10020. 473 pp including appendices, glossary, and index; 612 x
9%z inches; hardcover; $16.25.

This new Fourth Edition provides a complete course in electri-
cal and electronics drawing that reflects the latest drafting tech-
niques, technology, and the National Electrical Code.

Presented in a logical, easy-to-master sequence, the text is
designed to expand students’ knowledge of electronics func-
tions and systems. An up-to-date picture of electrical drafting is
provided with basic "“how-to' information, plus coverage of elec-
tronics, automation, micro-electronics, electric power, and ar-
chitectural wiring. Included are new chapters on computer-aided
design (CAD), microprocessors and industrial controls, and new
material on flow and logic diagrams, laying out circuits, using
templates and drawing printed circuits.

The book is illustrated extensively and presents questions and
problems at the end of each chapter.
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knew existed
Test it yourself! We offer an ho
guarantee. If it doesn't measu
refund of the purchase price.

to-goodness 30 day MONEY-BACK
to your standards, send it back for a

SAFE SUB-WOOFER

continued from page 69

The suggested list price for Stereo One /s $69.95.

BUY DIRECT AND SAVE $10.00

Sendgour check or money order for uCastle 5
$50.95 + 3.50 (shipping and handling) to; = Marketlng
(N.Y. residents, please add 7% sales tax) Dept.RE

VISA & MASTER CARD buvers may call toll free Holland Street
1-800-448-8490 9-5 EST Mon-Fri P.O. Box 219

N.Y. Residents please call - E Alexandria Bay,

1-315-482-2589 New York 13607
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ONLY Vector kits contain:

® Positive photo-resist coated AND uncoated copper laminate—no
messy photo-reversal—no spraying, dipping, or baking.

® 4 types of art aids: rub transfers, ink, tape, cut and peel—use 1 or all.

@ 1:1 circuit art rub transfers—IC sets, pads, lines, connectors,
symbols, letters, and numbers.

® Everything included—just add water and sunlamp or bright sunshine.

@ Liquid etchant and developer—no dry chemical mixing problems.

AND

® Process choices—make circuit on copper and etch for 1 card.

Make circuit on film, expose, develop and etch for 1 or many cards.

32XA-1 kit makes 7 PC cards, $46.41, 32X-1 starter kit makes 2 cards, $18.24
If not avallable locally factary order-inciude $3.00 shipping, U.5. only
Prices subject to change without notice

510177

Vector Electronic Co., 12460 Gladstone Av., Syimar, CA 91342

8
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airtight. A hot-melt glue gun will make construction easier.

The rather elaborate construction of the initial chamber,
behind the speaker, serves two purposes. First, it directs the
back-wave from the speaker into the labyrinth. Second. it
prevents standing waves from building up.

Three views of that first chamber are provided in Figs. 4,
5. and 6. It contains two angled partitions. The first behind-
the-speaker partition, whose outline is shown in Fig. 7, is
attached to mounting strips on the side panels: the second
one is attached to the enclosure at all four of its edges.

The only acoustic insulating-material used in the system is
in the first chamber, where indicated by asterisks in Figs. 5
and 6. It should be loosely-fluffed ¥4- to Y2-inch fiberglass.

Two binding posts will be needed to connect the sub-
woofer to your amplifier. Locate them at the side or rear of
the enclosure. and make sure that there is an airtight seal
where they pass through the panel.

Prepare the front, rear, and side panels by attaching parti-
tion-to-cabinet mounting strips at the positions shown in Fig.
8, on what will become their insides. Cut out the hole for the
speaker, bearing in mind that it is offset slightly from the
middle of the front panel. Refer to Fig. 9 as you do this,

Prepare partitions 1-11 as shown in Fig. 10 and attach the
even-numbered partitions to the odd-numbered ones as
shown in Fig. 11. Now, join the sides at rear of the enclosure,
leaving the front panel off for the time being. Install the first
and second behind-the-speaker partitions, doing the second
one first. Don’t forget the acoustic installation where indi-
cated. Attach the speaker to the front panel and connect it to
the binding posts on the rear panel. Then attach the front
panel to the rest of the enclosure and install partitions 1-10 on
their mounting strips. Finally, add partition 11, and the top of
the enclosure.

Use

The SAFE subwoofer is connected directly to your ampli-
fier's output through a crossover network with a cutoff fre-
quency of about 100 Hz. While an L-C-L *'pi'" network can
be used. an electronic crossover would be better.

With much program material. the benefits of the subwoofer
will not be noticeable—music just doesn’t contain that much
low-frequency information. When the low frequencies are
present. however. you'll hear your music as you've never
heard it before. R-E



DIGITAL THERMOMETER

continited from page 58
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functions.” While the clock/thermometer
described in this article does not make
use of some of them, there is no reason
you can’'t expand the project to include
them. For instance, with the appropriate
additional circuitry you can turn the
project into a full-feature alarm clock
with a snooze alarm such as the one
shown in Fig. 5. If you have a low-
wattage soldering iron and a good eye,
you might want to try accessing the
traces going to individual segments of
each digit. With a little ingenuity. doing
that would let you build a time-of-day
clock and temperature monitor for a
computer. If you are interested in ex-
ploring the potential of the MA1026
further, be sure to order the data sheet

HOSNISdWIL
-~
-+

OVA

and applications notes when you order
the module (note that there is some-
times a small additional charge for
those items). The module is simple and

*VARIABLE RESISTOR OR
SWITCH MAY BE USED.

FIG. 5—EXPAND THE BASIC CLOCK/THERMOMETER project and make a full-function alarm clock

with snooze alarm, using this circuit.

O—— 010H
A7)

R1
10.5V 2200

117 VAC 50/60 Hz

economical, but it has many features
available to those who want to use it
fully. R-E

This Publication
is available in Microform.

University Microfilms
International

300 North Zeeb Road. Dept. P.R.. Ann Arbor, Mi. 48106

Call for
our prices

TOLL FREE
(800)645-9518

n NY State call (516) 752-0050

HITAGHI DUAL TRAGE
PORTABLE OSCILLOSCOPES

o TV Sync-Separator Circuit e High Sensitivity 1 mV/div (5 MHz)
oSweep-Time Magnifier (10><) eTrace Rotation eZ-Axis Input (Intensity Mudulatmnl

o X-Y Operation

15MHz 20MHz 30MHz 35MHz

|[mODEL V-152B V202  V-302B V-352
|DISPLAY AREA 8> 10 div (1 div=95 mm)
INTENSITY MODULATION Over 5V p-p
VERTICAL DEFLECTION =i
Rise Time ~ 24ns i75ns  12ns 10 ns
Non Distorted Max Amp More than More than More than More than
4 div 8 div 4 div 8 div
Display Mode CH 1, CH 2, DUAL, ADD, DIFF
HORIZONTAL DEFLECTION ]
Sweep Mode AUTO, NORM, TV (#), TV.(-)
Sweep Time 02 s Aive0.2s/div + 5% 19 calib. sleps

Buv anv of these mstruments and get a FREE Bonus Gift!

855 Conklin St. Farmingdale, N.Y. 11735

_ = Master Charge
= BankAmericard
|= VISA = COD
- Money Order

| = Check

COD‘s extra

2861 A”HVNHE3d

—
=)
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RADIO-ELECTRONICS

g

MARKET CENTER

__BUSINESS OPPORTUNITIES

MECHANICALLY inclined individuals desiring
ownership of Small Electronics Manufacturing
Business - without investment. Write: BUSI-
NESS, 92-R. Brighton 11th, Brooklyn, NY 11235

PROJECTION TV... Make $200.00+ per evening
assembling projectors... Easy... Results equal to
$2.500 projectors... Your total cost less than
$15.00... Plans, lens & dealer's information
$14.00... lllustrated information free... MACRO-
COMGFFX, Washington Crossing, PA18977.
Credit card orders 24 hours. (215) 736-2880.

WINNERS! Build on your technical skills to cre-
ate a successful computer business. Free report
tells how. SEABIRD PRESS, Box 461T. Lexing-
ton. MA 02173

| areas tested on the actual FCC Govi exam!
No previous experience required. $12.95 post-
paid, Moneyback Guarantes.

HIGHLY

PROFITABLE ONE‘MAN
ELECTRONIC FACTORY

Investment unnecessary, knowledge not re-
quired, sales handled by professionals. Ideal
home business. Write today for facts!
Postcard will do, Barta-RE-V, Box 248,
Walnut Creek, CA 94597.

__EDUCATION & INSTRUCTION

UNIVERSITY degrees by mail! Bachelors, Mas-
ters, Ph'D’s... Free revealing details. COUNSEL-
ING, Box 317-RE2 Tustin. CA 92680

ATTENTION

ELECTRONIC TECHNICIANS

Highly Effective Home Study BSEE Degree Pro-
gram for E ( d Electronic i

Credit for previous Schooling & Prc

Earn up to $600 a Week & More!
| Mo costly school — The Original FCC Tests-
| Answars exam manual thal prepares you at

Be an FCC LICE

Electronic Technician &

NSED

homae lor FCC General Radiotelephone License.
Newly revised multiple-choice exams cover all j,

Soucrions 8
| Dept.E_ P.O. Box 26348, San Francisco, CA 94126

WANTED

ADDRESSERS—mailers—homeworkers need-
ed! 50 firms listed, rush 50 cents, addressed en-
velope. BONNIE NIEUWENDAAL, P.O. Box
23432, Tampa, FL 33623

A “Antenna Specialists” Monitor Preamplifier
Mon 26. ALFORD N. LALUM, Minnewauken, ND
58351

FOR SALE

HAMS, 6 meter, RT-70 portable 115-channel mili-
tary FM receiver/transmitter, 47-58.4 MHz.
$17.50 each, $30.00 pair. Schematic, hookup
and battery information included. Add $7.50
shipping. V. THIERS, Box 6, Richboro, PA 18954

COMPLETE line of microwave television con-
verters and accessories to suit your needs, Con-
verters have a one year warranty backed by a 3
¥ear reputation. Call or write for complete speci-
ications and pricing. Dealer inquiries invited.
TRITON MARKETING, 1933 Rockaway Parkway.,
Brooklyn, NY 11236 (212) 531-9004

MICROWAVE receiver system. Write: “Dealers
Wanted,” Dept. RE, POB 4181, Scottsdale, AZ
85258 (602)941-9345

perience. Advance Ropidlyl Our 34th Yearl
FREE DESCRIPTIVE LITERATURE!

Cook's Institute of Electronics Engineering
. DESK 15, P.O. BOX 20345, JACKSON, M5 39209

VARIETY electronic surplus parts and equip-
ment in our monthly picture flyer. Send $2.00 for
6 issues. STAR-TRONICS, POB 683, McMinn-
ville, OR 97128

To run your own classified ad, put one word on each of the lines below and send this form along with your check

for $1.65 per word (minimum 15 words) to:

'Radio-Electronics, 200 Park Avenue South, N.Y., N.Y. 10003

ORDER FORM
PLEASE INDICATE in which category of classified advertising you wish your ad to
appear. For special headings, there is a surcharge of $10.

( ) Business Opportunities
) Wanted (

Plans/Kits
Education/Instruction (

(PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.)

( ) For Sale
Special Category: $10

1 2 3 4 5
6 T 8 9 10
11 12 13 14 15
16 17 18 19 20
21 22 23 24 25
26 27 28 29 30
31 32 33 34 35

PLEASE INCLUDE FOR OUR FILES YOUR PERMANENT ADDRESS AND PHONE NUMBER.

SCANNER/monitor accessories—kits and fac-
tory assembled. Free catalog. CAPRI ELEC-

TRONICS, Route 1R, Canon, GA 30520

VOUR SOURCE FOR
SALINGS

NEW 1982 CATAL
TREMENDOUS SAﬁ!NQSG
ON 1000°s OF ITEMS
Call or Write for FREE
Gift & Catalog
Toll Free 800 645-5833
In N¥S call 516 226-2700
RNJ ELECTRONICS INC.

- P.O. Box 528
Lindenhurst, N.Y. 11757

= BAK Tent Equipment
* MATV.CATV Accew
= Tabei, Eleciralyiies
* Sgldering lreny

* Chemical Products

* Wie & Cable

* Pawer Access

* Audio Acceniorien

* Speaken

= Erete fre

POLICE/fire scanners, scanner crystals, anten-
nas, radar detectors. HPR, Box 19224, Denver,
CO 80219

TEST equipment, new and used. Catalog $1.00.
PTI, Box 8756, White Bear Lake, MN 55110. (612)
429-2975

RESISTORS "W, ¥2W 5% carbon films 3¢ ea. No
minimums. 1% metal films. Send for details. Bulk
pricing available. JR INDUSTRIES, 5834-C Swan-
creek, Toledo, OH 43614

FREE speaker catalog! Woofers, mids, tweeters,
hardware, crossovers, grille cloth, plans, kits, in-
formation, much more. Discount prices. UNI-

. VERSAL SOUND, Dept. RE, 2253 Ringling Blvd.,

Sarasota, FL 33577, (B13) 953-5363

SAVE up to 50% on name brand test equipment.
Free catalog and price list. SALEN ELECTRON-
ICS, Box 82-F, Skokie, IL 60077

TELEPHONE or office bugged? Latest detection
equipment finds out fast. Literature $1.00, CLIF-
TON, Box 220-M, Miami, FL 33168

THE Intelligence Library. Restricted technical
secrets—books on electronic surveillance, lock-
glcking. demolitions, investigation, etc. Free

rochures: MENTOR, Dept. Z, 135-53 No. Blvd.,
Flushing, NY 11354

TV antennas. New designs solve problems. Free
list. TELE-COMM, Box 2910, Station A, Cham-
paign, IL 61820

WHOLESALE lowcost MATV/CATV, antennas,
needles, batteries, free catalog. 212-897-0509.
D d W, 66-19 Booth, Flushing, NY 11374

SPEAKERS by Electro-Voice and others. Build
your own speaker system and save. Also micro-
Bhones. mixers, amps, etc. Free list. SONIX CO.,

ox 58-RE, Indian Head, MD 20640. Phone (301)
753-6432.

TRS-80C color computer morse code and Rtty
Ero rams, FSK and hardware. Free info. FRANK
YMAN, 12 Reservoir St., Cambridge, MA 02138

CABLE TV block converter. A must for videotap-
ing from cable TV. Standard 2-13, mid and super
bands on UHF. Converter only $29.95; with in-
stallation kit $34.50. $2.50 S&H. CA add 6% sales
tax. M/C, Visa, money order. Video accessories:
Copyguard stabilizers/detailers/video fader/
switchers/etc. Send $1.00 for catalog. ACCES-
SORY SPECIALISTS, P.O. Box 71089, Los
Angeles, CA 90071

PICTURE tube rebuilding equipment—we sell
and buy new and used equipment. Free training.
ATOLL TELEVISION, 6425 Irving Park, Chicago.
IL 60634, Phone 312-545-6667

ANALOG delay, audio, and music synthesizer
IC’'s plus more! Free flyer. PGS Electronics, P.O.
Box 735B, Terre Haute, IN 47808

MICROWAVE 2 GHz. Best in the West! Down-

converter kits $39.00. Complete with antenna

and control box $99.00. Factory assembled —

90-day warranty $159.00. GALAXY ELECTRON-

lzi?r 15050? N. 61st Ave., Glendale AZ 85301 (602)
=1151

S

American Heart
Association




(NEW 1982 NE FREE \
: ]
IC MASTER ko ACIIVES NEW .|
s : Comprehensive Catalog :
* Deluxe 2-Volume Set . Write for a free copy )
(Hard Cover)
* New Section on i l
PROM Programmers i ame i
* 62 Manufacturers [ |
Data Sheets dress
* 2400 Data Sheets | |
CMOS  \ |REGULAR PRICE $82.50 I I
STANDARD AND Shaooiee 22 Courasc 2] | Active’s Specal ! . !
.OW POWER SCHOTTKY |SB400¢8E 88 Couwrese 5 wtruduclory Offer ¢eq g5 |\ Zip }
D4008| &7 D4510BE .58 -
WOR RN a8 HSEN & gmmear_ 30 CDisiloE 67 T ————— — —— — .
s e B Bl o
AN 36 T4173N 79 TALS18N 42 3 ¥
g2 Am 8w alees 2 208 2 & # 4 MEMORY SPECIALS * # %
;R e om onusus s |Ehie: 8 CDiee &
T X CD4016B! 32 CD4522BE .78
& 2 ' amedcsiove 8 cBese 2| | ONE TIME PRICES ONLY —  Any order over 550
g receive free — MOS
N A3 Thei 238 rarsieen 0 | CDIOMBE a8 CoiciBE ma STATIC RAM’S M
GN A5  raimn 88 7aSisn e | SDJOZ0BE B9 COISIEE emory Data Book
7N 45 74191N 88 7ALS1S8N 56| CRancoRE 79 CD4530BE 90 2101-35 1K (256 x 4) 350NS 22 PIN 295
DN 23 TN 88 TALSiON £S)CD4023BE 19 CD4S43BE 144 210225 1K (1K x 1) 250NS16PIN 1.25 DYNAMIC RAM’'S
BN 37 e 72 7aisien 10 | CDA02IBE 44 CDIOIBE 298 P2111-45 1K (256 x 4) 450NS 18 PIN 2.85
o » AN 78 JASiein o gom 145 CDASS6BE 58 P2112-35 1K (256 x 4) 350NS 16 PIN 2,65 P4060-30 4K (4K x 1) 300NS 22 PIN 265
WIN 32  T419IN 72 74.5185N 89 | CD4027BE 42 CD45B1BE 1.89 2114L.30 4K (1024 x 4) 300NS 18 PIN 2.25 ( )
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BN 38 Tiu 125 JuSisn 44 | CO4ONBE 167 CDATOZEE 1628 ol Sk S Ay 1o C4164-20 B4K (B4K x 1)200NS 16 PIN 22,00
W 3 :% ‘g ;:t :wm EWBE z;; 8%455 2:5; P2016-20 16K (2K x 8) 200NS 24 P’IN 14.88 *
N B T8hn 13 rasen 2 co 64 CDMOBSBE 47 EPROM’S PROM’S
NN g e AN LCOI0URE S CObmec sef | c27os4s BK (1K x 8)  450NS 24 PIN 375
47AN B5  TA279N 58 7415193 64 | CDA0M3BE 59 CDAOWBE 1.75 C2716 16K (2K x 8) 450NS 24 PIN 745188N a2x8 16 PIN Lo
SN 25 TN 110 TMLSTMN M4 JCDMOMBE 52 CDAIABE 2.36 Single 5V Supply, Intel Pin Out 5.95 i 2
SN B o s ASEN BICDRNEE B e 5 C2716/TMS251616K (2K x 8) 450NS 24 PIN 745288N 32x8  16PIN 1.75
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o e e B e I e E 32 704N 73 c2532 32K (2K x 8) 450NS 24 PIN il g iy i
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JaNGa SR HTUSIN T | COSOSIBE L sl 8 c2732 32K (4K x 8) 450NS 24 PIN 93436/7620 512x4  16PIN 4.60
m ‘; 433N 129 ?:LSZ!?N ‘g CD40B0BE 89 74C107TN .35 Intel Pin Out 12.95 93446/7621 512x 4 16 PIN 4.60
SN '8 raseonss radSzien 1% GO ReHE N AR s IE NN S el SR ARONS SR P 934487641 512x8 24 PIN 7.45
AN 43 TASON 23 Tdtssa 7a | GD40S9BE 25 7T4CITON 153 Cc2764 64K (8K x 8) 450NS 24 PIN 934537643 1024x4  18PIN 6,70
91TAN 44 JALSOIN 22 74L5257N g9 | CD4070BE .29 74C175N 1.04 Intel Pin Out 44.00
1G2AN 38  TALSOMN 27 soeaN s | CD4071BE 29 192N 1.40 € - 93451/825181 1024 x 8 24 PIN 7.45
SSANSIS S TSN (g e saa 1 ] CDAOTBR N AT N 1% SHIFT REGISTERS 825185/7128 2048x4  1BPIN 17.95
195AN 54 74 2 T4LSON 38 - 1404A  TO-5Single 1024 bit 2.98 825191/7138 2048x8 24 PIN 68.00
W 1B TASN 38 TSI e LINEAR IC'S 3341APC FIFO IMHz 445 |
pe g s & e ] oo vse wreron ss || saadee” edoi 398
::&;ﬁ“ ﬁ as1an g :tssgg.gg 1,;; LM323K 5.60 LM747CN .56 3347PC 80 bit 3.95 zso FAMILY
410N 52 4;"32525" 28 74(5290M 44 | LM324CN 52 LM14B3CN .64 M. °
@IN 72 7aSaen 52 zarsoeen ‘ss | (M339CN .52 LM1489CN .64 ICrOoProcessor 1 Sets ZBO-CPU 25 MHz  7.5%
:iﬁ 1:§ 40N ﬁ 430N 275 | LM34GON .96 LM2240CN 1.60 | o p ZHOKGPU 40 MKz 845
i E fazimiaen smeninl|  eseo 6500 8080 mi G
. C Z80-CTC 2.5 MHz  5.95
35:":«;»« 48 ASEN S TSN 288 | LMS6TN-S .98 LMASSSCN .44 FAMILY FAMILY FAMILY ZBOACTC 40 MHz 765
4N &4 guseen 9 rasken 148 | (M723CN 44 ULNZ0OGAN 84 6800CPU 565 6502CPU 695 BO33CPL 7.25 8224 344 22 -
4138N 82 TALSSAN 24 TALSIEIN 998 6802CPU 8.65 6504 CPU 7.45 . 8226 2.34 25 M
AN 3t 7 2 seN 2 | Bi-Fet OP AMPS 6808 CPU 8.45 - 8080ACPU 4.95 8228 4.97 ’
4142N 327 TALSTIN 36 T74LS36EN 52 P 7.45 8085 CPU 7.95 25 M
413N 379 TALSTAN 36 TALSIGIN B4 TLOTICP 52 6809 CPU 19.95 6505CPU 7. - 8251 5.95 A0M
4144N 379 74LS75N 36 TALSIGEN 52 8155 9.00
WMSN 87  TaLSre A2 ratsaan 1ea |  JLOSTCP .89 6810 265 6520 545 81 00 8253  8.45 25 M
Piri- B R ) R a 6821 265 §522 785 s 200 oo % oM
e e SEN B AN B Tuesece 78 G485 2 gsap - o5 | 8212 225 8259 8.45 2o M
;::ﬁ: 1ﬂ ;:@: : TALSITN 12 TLOB4CN 1.64 6850 2.95 6551 11.65 8214 4.25 8279 9.85 ia :“H
TAIEEN 48 7AUSGIN 48 74L53GN 120 TLA30CLP .96 \ 6852 575 65 = 8216 1.98 ;
rﬂg;z 1%:2 7ALSGIN .20 74LS305N 119 TLA31CLP .96
ieon 4 TicSien 4 Ticsioy ae | TLASTACN 2.88 SCR'S and TRIAC'S| CPTOELECTRONICS DUAL-IN-LINE LOW PROFILE
4162N 64 TALSI0ON 36 TALSGEIN B4 an RIA: 1.C. SOCKETS
TGN B4 ;:tg:g:s TALSST0N 1.64 1 AMP TIC1060 SCR 5amp 400V T0-202 .38 L.E.D. CONTACTS  PRICE CONTACTS  PRICE
TALS 123N B4 VOLTAGE TIC47  SCR 0.6 amp 200V T0-92 .59 | LED 209 T-1 3mm Red .09] B8PIN .08 22 PIN 22
REGULATOBS TIC1168 SCR 8 amp 200V T0-220 1.06 | LED 211 T-1 3mm Green 9] 14PIN 14 24 PIN .24
AP PRODUCTS TIC116D SCA 8 amp 400V 70-220 1.19 § LED 212 T-1 3mm Yellow 4] 16 PIN .16 28 PIN .28
78XXUC TIC1268 SCR 12 amp 200V 70-220 1.18 | LED 220 T-1 3/4 5mm Red A1| 18PIN A8 40PIN .o .40
TERMINAL AND Positive TO-220 Pkg. .78 };E;‘zgg SCR 1zﬁamp 400V }g-ggg ”g LED 222 T-13/4 5mm Green 24] 20PIN 20 {@f‘,
DISTRIBUTION STRIPS | Voltages5, 6,8, 12,15, 18, 24. riac 6 amp g .12 | LED 224 T-1 3/4 5mm Yellow 16 B )
}':I:Ziﬁtl ;l!ac 6 amp 400V T0-220 .94 7 SEGMENT DISPLAYS
323285 12 Four Tie Point Terminals  2.40 | 7T8XXKC "gﬁg T'_““ gi"“D 400V ;0‘220 1.10 FND 50T Titl225 Al e — —
Distribution Strip 3.5'" x .35" Positive TO-3 Pkg. 1.69 TIC245D T:‘:ac :E aﬁp :gg:,’ nggg }g END 507 / TIL 321A 129 TRANSISTOR SPECIALS
323281 18 Four Tie poin Terminals 2,80 | Voltages 5,8, 12,15, 18.24. | anisos SCR famp S0V T0.220 65 | MANT1A /DL 707R 1.15| 2N404A 1.48 2N3055 .85
323277 204 Fongie psmm Tg};\lnalsssa.ﬁﬂ :;QXXFCTO ey = 2N6401 SCR 16 amp 100V T0-220 1.12 | MAN 72A / DL 707 ' .15 gﬁggg;: f; g:gggg -1‘2
Istribution Strij WS L egalive TO- B . ™D ACTI DOWNICD 4 5
Four Tie Point Terminals.3.95 | Vot H PLASTIC POWER SOUND & MUSIC
923283 36 Fou TePSD {Terming 4339 Voltages 5, 6, 8, 12, 15, 18, 24. TRANSISTORS GENERATOR 1.C
istribution Sirip 6.5 x 43" RA L.
023273 34 Five Tie Point Terminals  5.35 | 79XXKC TIP29B .46 TIPAIC .78 TIP125 .73 | o ooie simoct 2o oo or coind For every $100 order we
Terminal Strip 1.8 x 1.36™ Negative TO-3 Pkg. 1.69 | TIP2SC 50 TIP4ZB 7T TIP1Z6 .93 fr'n'n: ::uz':“t}: ‘“";I‘;hm: :m;‘:liﬁlashns will send you at no extra
923291 54 Five Tie ot Teminls,_ 675 | Voltages 5,8, 12,15, 18, 24 e e ot 0ige Trizr. (a8 g EIs charge - 4 data books
SMInaliSti0 815 kb 49 TP 70 : — at § 3
923260 68 Five Tie Point Terminals 9.5 | LINEAR INTERFACE | 1oain ‘a3 P12 77 Mbies 254 = h\;alned at $25.00 - MOS
Terminal Strip 3.5 x 1.36'" CIRCUITS TIP3IC (54 TIP115 66 TiP145 208 | sN76477N (600" G emory Data book, Opto
923265 86 Five Tie Point Terminals_11.20 | SNTS107AN 1.25 SN75365N_ 1.39 | TiP32A (50 TIP116 .73 Tip1ag 221 | SN7S477N (6007 Centers) 3.60 Selection Guide,
Terminal Strip 4.9 x 1.36"" SNT5T10AN 1.25 SN754528P 38 | TIP328 55 TIP117 .80 Tipia7 262 | SN76477M (400" Centers) f-;g Unitrode Data book. JFet
923261 128 Five Tie Point Terminals 14.00 g:;g}gﬂ: }:g g:;g:g%: :sg }:Efg ‘86 ;:;1%? ?g Rgﬁgg _gg SN76489N 3.60 Applications and S;}ecs.
<. Terminal Strip 1.8' x1.36 2 3 TIP418 .73 TIP122 Free Application Notes Available. j

MAIL ORDERS SHOULD BE SENT TO:

U.S.A. 133 Flanders Road. Westboro, Massachusetts. 01581
Telephone orders & inquiries (617) 366-0500

CANADA & FOREIGN 237 Hymus Bivd.. Pointe-Claire. (Mtl.). Quebec. CanadaH9R-5C7

Foreign customers please remit payment on an international bank draft or inter-
national postal money order payable in U.S. dollars
Prices are in U.S. dollars. Minimum order $10.00

Add $3.00 to cover postage & handling VISA AND MASTERCARD ACCEPTED

1982
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SATELLITE TELEVISION

SATELLITE TV antenna, 10 ft. fiberglass, com-
plete, polar mount, $1950.00, electronics at cost
also. TRI-STAR COMMUNICATIONS, Box 843,
Erie, M1 48133 (419) 726-1095

SATELLITE TV

© SYSTEMS ® COMPONENTS @ LNA's @
o ANTENNAS e RECEIVERS ®
WE CAN HELP YOU!

HIGH FRONTIER

2230 E. Indian School Rd., Phoenix, AZ 85016
602) 954-6008

Enjoy Satellite TV Now

Better than Cable TV—Over 200 TV and radio
services. Why waste money? Learn the whole
story and build a video system the family can
enjoy. No commercials, FREE movies, sports
and Vegas shows—worldwide, crystal clear
reception connects to any TV set. Big (8 111in.)
book loaded with details, photos, plans, kits—
TELLS EVERYTHING! Satisfaction Guaranteed.

Send $7.95 TODAY! Add $2.00 for 1st class (air mail) or call
our 24 hour C.0.D. rush order line (305) 862-5068.

GLOBAL ELECTRONICS,
P.O. Box 219-E, Maitland, Florida 32751

SATELLITE Receiver kit, Antenna Kit, IF Strips,
Mixers, IC'S. LNA'S, Hardware. Alignment ser-
vice. LANEY SCIENTIFIC INSTRUMENTS, Box
20131. Jackson, MS 39209

GEOSTATIONARY satellite TV antenna aiming
angles. Azimuth and elevation (true and mag-
netic) coordinates calculated by digital compu-
ter for your location. 23 satellites. Send name,
address, your location's latitude and longitude
(deg. min. sec,); or distance and direction from
nearby town; or explicit gﬁmphlcal location in
rour cil& plus $6.50 to: HUTSON INDUSTRIES,
C., P.O. Box 155, Scooba, MS 39358

Satellite TV

FOR THE HOME
Sick of Network TV?

Our receiver lets you get
over 75 channels of tele-
vision directly from earth-
orbiting cable TV satel-
lites!: HBO, Showtime, su-
per stations, sports and
movies worldwide.

We don't just
sell information!

From offshore oil rigs,
data links to hotels
and backyard instal-

LR EDTNETSUTTEN  (ations, we wrote the
book. Constantly up-

1
Hardware! dated, our 84 Page

technical information book and catalog gives you all
A the flacts. Inexpensive dishes, feeds, telem-
\ etry software, kits and more. Recom-
\ mended reading by NASA, The Office
: of Consumer Affairs and quality com-
panies like Rockwell/Collins. Send
]
$7.95 today! CALL

be 24-hrs. C.0.D. Hotline
= (305) 339-7600

° SPACECOAST

RESEARCH CORPORATION
P.0. Box 442-E, Altamonte Spgs, FL 32701

McKAY SETS THE STANDARD FOR
COMPACT AM RECEIVING
ANTENNAS

DA100D OUTDOOR ANTENNA and
DAS-DL4 LOOP ANTENNA
For specs & details contact these dealers

HARVEY RADIO & BARRY ELECTRONICS MNew York City

HENRY RADIO Los Angeles. CA

GILFER ASSOCIATES Park Ridge, MJ

EDMOND SCIENTIFIC CO, Barringlon, NJ

ELEC‘HOHlC EQUIPMENT BANK Vienna. VA (DVC. Area)
PROMAR Tampa, FL

FHANK L. BEIER RADIO INC. Joflarson, LA

THE BASE STATION Concord, CA

J-MAR ELECTRONICS Toronto, Canada
INTERNATIONAL RADIO WORLD INC Vancouver, Canada

800/854-7769 Local-714/621-6711

except Telex » 910-581-4990

Calif., Alaska, Hawall
G E. McKAY & CO.
111 S. College Ave.
PO Box 5000
Claremont, CA 91711

e

SINCE 1932

SATELLITE antenna: build your own low cost.
light weight. low wind resistance 12 ft. dish. For
engineered drawings, instructions, and bill of
materials. send $15.00 to KULICK ANTENNA, 88
Standiford Ave., Sayreville. NJ 08872

SATELLITE wall chart. 32"x24". color. Com-
munications satellite programming and look
angles. $4.50 unframed. GILLASPIE, 950 Benicia
Ave., Sunnyvale. CA 94086. Visa, Mastercard
(408) 730-2500

Satellite Earth Station
complete systems from $2,200.00
Send $4.00 for our
complete 50 page color catalog

TEl ELECTRONICS
P.0. Box 181108, Dept. 286A, Memphis, TN. 38118
901-795-4504

SATELLITE equipment catalog. Over 25 of the
best manufacturers and suppliers. LNA's, receiv-
ers, antennas and complete systems covered in
detail. Four different sections. $12.00. TMS CO.,
P.0O. Box 8369. Roseville. MN 55113

Make your first investment in Sateliite TV the inteligent one!

* Complets Handbosk & Buyers Guide - detaibed. yet simple

to undarstand Intllldls equipment costs. kits, turnkey

manutacturers — 57

tC-'-M Location llllnh 6-page computer prinl oul

locates all 11 satelites. A must for any stalion. Send rip

code, longitde & latitude or neares! intersection. — $9.95

# Bolh of the above for only $16 95

INTERHlTiIJNlL GUIIMUHICITIDHS co.
0. BOX 25036 - CHARLOTTE. N.C. 28212

SATELLITE TELEVISION EARTH STATION KIT
LOW COST COMPLETE SYSTEM

Offer $2,965.00

Kit includes all electronic and mechanical parts needed to
assemble a complele operating Earth Station. You provide the
labor and hand tools.

Included in the kil are a 12-foot fully steerable parabolic dish,
low noise amplilier. antenna. rotator. receiver. modulator,
necessary cables/connectors and complete assembly/
operating instructions. EVERYTHING — down to the last nut,
belt and screw is provided.

Illustrated Brochure with
Complete Details — $2.00

MICROTENNA ASSOCIATES

2335 South, 2300 West
Salt Lake City. Utah 84119

FREE $200 value TVRO P.C. board set, when you
join our development group. Complete systems
low as $700. Newest low cost designs. antennas.
roup purchasing, more. Info $1.00, membership
50. 509-534-8088 6-9 PM PST. COMPUTER
SATELLITE SERVICES, 1604 N. Smith St., Spo-
kane WA 99207

CUPUTER MARK.

T CENTER

COMPUTER MARKET CENTER ADVERTISING RATES 1" by 1 column (1 5/8") $55.00. 1 1/2" by 1 column
(15/8") $82.50. 2" by 1 column (1 5/8") $110.00. All ads must be prepaid. Send order and remittances to Com-
puter Market Center, Radio-Electronics Magazine, 200 Park Avenue South, New York, New York, 10003.

Address telephone inquiries to 212-777-6400. Frequency rates are available.

TEXAS

USED COMPUTER TERMINALS,
PRINTERS, MODEMS, SUR-
PLUS ELECTRONIC PARTS.
CATALOG $1.00

RETAILERS

MICRO USERS

RONDURE COMPANY
THE COMPUTER ROOM
2522 BUTLER STREET
DALLAS, TEXAS 75235
(214) 630-4621

RADIO-ELECTRONICS

-
-

I.Inll:ed Way

t“_l A Pubbc Sarvios of Tha Magarne & The Adverieng Councl

An ad for your computer
store in this space in
Radio-Electronics COM-
PUTER MARKET CEN-
TER puts you in touch
with our computer audi-
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Ed McMahon here to wish USO a f;
Happy Birthday. Thanks, USO for .
40 years of championship service. o

¥

Ed McMahon
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ence. They use micro-
computer equipment for
both  business and
hobby interests. For
further details call 212-
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Take stock in America.
uy U.S. Savings Bonds,|




rams2y  the first name in Counters,!
9 DIGITS 600 MHz $129%

SPECIFICATIONS: WI RED

5 : : Range: 20 Hz to 600 MHz
The CT-90 is the most versatile, feature packed counter available for less Sensitivity:  Less than 10 MV to 150 MHz

than $300.00! Advanced design fe.llum‘include: three se}embllc gate times, Less than 50 MV to 500 MHz
D e e nine digits, gate indicator and a unique display hold function which holds the Resolutior 0.1 Hz (10 MHz range)
790 Kit, %0 day paria was displayed count after the input signal is removed Also, a10mHz TCXO time 1.0 Hz (60 MHz range)
el AC adipter i base is used which enables easy zero beat calibration checks against WWV. 10.0 Hz (600 MHz range)
AT iens Fash AC i i i 1time baseinput and Micro- Display: 9 digits 0.4" LED
Adapter/Charger 1295 Optionally; an internal nicad battery pack, external p "
OV. |, Micro- powsr Oven power high stability crystal oven time base are available. The CT-90, Time base: Stultd.ard-w_.DOO mHz 1.0 ppm 20-40°C. P
sme base 49.95 Optional Micro-power oven-0.1 ppm 20-40°C
External time hase imput 14.95 performance you can count on!

7 DIGITS 525 MHz $992

WIRED
SPECIFICATIONS:

- 2 . PRICES:
Range: 20 Hz to 525 MHz The CT-70 breaks the price barrier on lab quality .I’rtquency ?onntler: CTI0 wir wired, 1 yearwarranty  $99.95
Sensitivity,:  Less than 50 MV to 150 MHz Deluxe features such as, three frequency ranges - each with pre-amplification, CT-70 Kit, 90 day parts war-
Less than 150 MV to 500 MHz dual selectable gate times, and gate activity indication make a ranty 84.05
Resolution: 1.0 Hz (sszdlzzﬂmxcl ! snap. The wide frequency range you to | signals AC-1 AC adapter 3.95
igi}OoHI::( o0 i ingadll from audio thru UHF with 1.0 ppm accuracy - that's .0001%! The CT-70 is BP-1 Nicad pack + AC
Display: 7 d-ilsilx 04" LED the answer to all your measurement needs, in the field, lab or ham shack. adapler/charger 12.95
Time base: 1.0 ppm TCXO 20-40°C
Power. 12 VAC @ 250 ma

JEE 7 DIGITS 500 MHz $7925

Here's a handy, general purpose counter that provides most counter

MIN'L-]OO wired, 1 year functions at an unbelievable price. The MINI-100 doesn't have the full SPECIFICATIONS:
warranty §79.95 frequency range or input impedance qualities found in higher price units, but Rms_z_ 7 1 MHz to 500 MHz
"AC-Z Ac adapter for MINI- for basic RF signal measurements, it can't be beat! Accurate measurements S"-“’““:“!"- Less than 25 MV
100 3.95 can be made from | MHz all the way up to 500 MHz with excellent sensitivity Resolution: 100 Hz (slow gate)
BP-Z Nicad pack and AC 1705 throughout the range, and the two gate times let you select the resolution Displa ;'3#21(‘}?"’(1,3&;}
pdsping chisorcy : desired. Add the nicad pack option and the MINI-100 makes an ideal addition =m0 :me S rre

to your tool box for “in-the-field' frequency checks and repairs.

8 DIGITS 600 MHz $1592

WIRED
SPECIFICATIONS:

Range: 20 Hz to 600 MHz The CT-50 is a versatile lab bench counter that will measure up to 600 MHz -
Sensitivity:  Less than 25 mv to 150 MHz ith 8 digit precision. And, one of its best features is the Receive Frequency C1-30 wired, 1 yearwarranty ~ $159.95

luti {-»BSSHU‘JEGIS;’:;V 0 6(;0 MHz Adapter, which tumns the CT-50 into a digital readout for any receiver. The E,I;Tsn?ﬂ:h‘ 90 day parts 119.95
Resolution: z Z range] i
10.0 Hz (600 MHz range) adapter is easily programmed for any receiver and a simple connection to the RA-1, receiver adapter kit 14,95

Display: 8 digits 0.4" LED receiver's VFO is all thatis required foruse. Adding the receiver adapterinno  ga.; wired and pre-program-
Time base: 2.0 ppm 20-40°C way limits the operation of the CT-50, the adapter can be conveniently med (send copy of receiver
Power. 110 VAC or 12 VDC switched on or off. The CT-50, a counter that can work double-duty! schematic) 29.95

DIGITAL MULTIMETER $99% .0

The DM-T700 offers professional quality perf e at a hobbyist price.

Features include; 26 different ranges and 5 functions, all arranged in a SPECIFICATIONS:
;RICES:I convenient, easy to use formar. Measurements are displayed on a large 3% DC/AC volts: 100uV to 1 KV, 5 ranges
Dh'l—m\\ﬂm_d.] yoex y $99.95 digit, ¥ inch LED readout with automaric decimal placement, automatic DC/AC
DM-700 Kit, 90 day paris et di e ; o 1250 vales on il current 0.1uA t02.0 Amps, 5 ranges
warranty 79.95 polarity, overrange indication verTload protection upto Lo on Resistance 0.1 ohms to 20 Megohms, 6 ranges
AC-1, AC adaptor 3.05 ranges, making it virtually goof-proof! The DM-700 looks great, a handsome, Input
BP-B.'Nicad pack +AC jet black, rugged ABS case with convenient retractable tilt bail makes it an impedance 10 Megohms, DC/AC volts

adapter/ charger 19.95 ideal addition to any shop. Accuracy: 0.1% basic DC volts
MP-1, Probe kit 2.95 Power: 4'C cells

AUDIO SCALER ACCESSORIES COUNTER PREAMP

Telescopic whip antenna- BNC plug,
For high resolution audio measurements, multiplies High impedance probe, light loading For measuring extremely weak signals from 10 to 1,000
UPin frequency. Low pass probe, for audio measurements MHz:. ' Small size, powered by plug transformer-included.
® Great for PL tones Direct probe, general purpose usage . = . ® Flat 25 db gain
® Multiplies by 10 or 100 Tilt bail, for C"_F TD.I 90, !\:iINI—IIOO 5] e BNC Conneciors
® 0.01 Hz resolution! Color burst calibration unit, calibrates counter ® Great for sniffing RF with pick-up loop
$29.95 Kit  $39.95 Wired against color TV signal : $34.95 Kit  $44.95 Wired

i,

a0 | s BT - @3 TERMS  Satisfoction guoronteed - examine for 10 days il not plecied

return in oniginal form for refund Add 5% lor shipping

2575 BAIRD RD. e PENFIEL D NY 145 PHONE ORDERS inwrance 1o a maximum of $10. Overseot add 1 5%, €OD. odd

CALL 716-586-3950 2 under 310, add $1 50 NY rendents odd 7% rox
/ 1 16-280-3%
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Someday you’'ll need a computer;

that’s when you should remember the best way to buy a stereo.

When buying a stereo, you pick and choose the best components available.

Computers are like stereos. You can buy all-in-one models that are great for the kids; but for
business, scientific, and industrial computer applications, the only way to protect your investment
and optimize peformance is with a component system.

CompuPro makes the fastest mostreliable, highest quality 5-100 components in the industry:

the same components chosen by companies like IBM can solve your computing problems too.

IBM Is o reglstered trodemark of Intemational Business Machines Inc

ompuPro” ... B0

ELECTRONICS
OAKLAND AIRPORT, CA 94614-0355 (415)562-0636

Our nationwide network of authorized sales centers will be glad to introduce you to CompuPro quality computing.
Call 415-562-0636 today for the center nearest you.

CIRCLE 66 ON FREE INFORMATION CARD

SATELLITE TV. Books. parts, low-noise micro- MICROPROCESSOR trainer, learn by construct-

wave transistors. Specs and catalog $2.00. ELITE F R EE KI T cqtalog ing and programming a microcomputer for un-
ELECTRONICS, RR1. St. George. Ontario. Can- FUNCTION GENERATOR KIT $59,95 : der $70.00. Instructions/plans $6.00. MICRO-
ada NOE 1NO Auto-Ranging Cap-meter kit $79.95 3 DEVELOPMENT CORPORATION, Box 419, Ed-

wardsburg, Ml 49112
. Phone 415- 447 -3433 4
Satelllte Write or Plione for FREE CATALOG.
Average 1 minute Saturday call is 21¢.

SCIENTIFIC INSTRUMENTS )

l ] s - DAGE &ox 1054R LIVERMORE CA 94550

e eUlSIOn. KIRLIAN photography as a hobby. Complete

plans for do-it-yourself machine. Includes easy

THE ILLUSTRATED instructions and ways to improve quality of

prints. $5.00. C.E.L.C. ELECTRONICS, P.O. Box
805, Missouri City, TX 77459

Jamescomm Report NEGATIVE ion generators. Send for free infor-

mation to THE SEAWARD COMPANY, P.O. Box

MINI FM MIC

Compact size, only 2"x1"x%". Transmit
to FM radio 8B-108 MHz. Exceptional
audio quality, Transmits stable signal up
1o 800 . Compilete kit incl, case, battery
& instructions. Only $13.85. Assembled
$18.95. Add $1.55 S&H ea. Send 18¢
stamp for brochure.

S.E. Corp., Box 16968-R

Temple Terrace, Fl 33587

$12.95 mailed 1st class 2039, Burbank, CA 91507 M_Uhsmm_ car hor 54513111n§g. No chips to buy. Kit
i ; ; with case less horn, .95. Factory assembled
$18.95 outside N. America (air) RS with horn, $41.95. Add $2.50 shipping. ELEC-
KEYBOARD ;?ﬁﬁlc SOUND, P.O. Box 401951, Garland, TX
24 Hour COD Line: | 7 L KITS MIC;IOWAVE television “downconverters” un-
i 4 | der $50.00. High quality, easily assembled. Cata-
312-672-6996 Wnegv%lralcl)lrgae??oﬁ'ﬁgr?mons"ablf supEnec:{ logue: $2.00 {refundable). NDS, Box 12652-R,
cially é)em fmﬁtrumer’ﬂ:s 1 ardlﬁ th Dallas, TX 75225
T L prie, et of ge;“‘;ﬁmﬂd TS | enoseeroN V- g oo
actory assembled oot picture. Results equal to $2,500 projector.
Publications And now — after 3 years in_ research, Total cost less than $20.00. Plans & lens $16.00.
P.O. Box 31 the totally U“P ccedented " Pian tar Illustrated information free. Credit card orders ...
Zac g‘fctmn;‘cv qglgo ! a“?_'tg‘rggfg fore mml 24 hours. (215) 736-3979. MACROCOMGFF
Crete, lllinois 60417 Y;tTh:ve ’?clu hear |°t t:'_n bellevtl’.oltl Washington Crassing. PA 18977
ExploreFthe e?cmn wortd of WERSI, :
e inform
cr” E:rﬁe 2“4 L}EIS? 1 322%%82" pemsmmes COAX IAL CABLE SAL E se——
n c
MIGROWAVE TV SYSTEM for FWERS] DATA PAK 33" RG213 nonconfaminiating 95% shield mil spec . . 36/t
SYSTEM- 20 P on 25 etk i Please specify Piano or Organ RGSBAU stranded MIL-SPEC ............. . 1244t
RGBU 95% shield MIL SPEC i A= 1
ory o Lowioss Goanar catues LOW LOSS FOAM DIELECTRIC
[ ] gon; Y;?él\:\rg:rﬁnawm e :g:ﬁ ;Tslﬁnsr:'}erg% shield s e s T s ;;cm
R Loty ; —h—=/\, | .specialists in CCTV J : ST SAAL
/ fr RGSBU 5% Shield ... ..ot aeannnsnens 10c/H1,
$28095 / DATASERVICECO. e ATY RS2G5S and computer menttors! RGSRAU i anded centor WS shieid 1111
585,00 shipping Roseville, MN 88113 4 RGS59/U 100% foil shield TV type............ 10c/#t.
5\.-/ 612.636-0469 J§ Video monitors - color & B/W *= TV Glr!'lnt. Rotor Cable 2189262298 ........oo..vue .. 19c/4t.
| klts pms ﬁ plans * Video-to-RF Cable-shipping $3.00 1st 100 ft., $2.00 each add’l 100 ft.
catalog. Phone or write. {m) 981—311I T CONNECTORS
PL-259 & SO-239
PLANS & KITS |HE Broadway Dakota Gity, NE. 68731 Reducer UG 175 0r 176.
OSCILLOSCOPE performance from your un- UG-255 (PL-259 to ng:J. : .
modified television for less than $25. Super sim- : Cannectors—shipping 10% add‘l. $1.50 minimum
ple, accurate, practical. Order Tele-Scope circuit ~ MICROWAVE downconverter kit $169.00. In- FREE CATALOG
board and pians $8 50. Get two for dual trace cludes everything. Inf%rmative catalog on sub- COD add $1.50 — FLA. Res. add 4% Sales Tax
e scription TV products $2.00. J & W ELECTRON-
$15. MICROGRID, Box 613, Ithaca. NY 14350 ICS, P.O. Box 61, Cumberland. Rl 02864 " EM Al El‘c‘no" |C'
SATELLITE TVRO parabolic aluminum dish, ]
local materials $500. Plans. formulas $10.00. MICROWAVE HORN ANTENNA KIT s68s Swsgf{;g}'&'z‘;‘»FL33“3
WARD MICROWAVE, Box 100. Conway, NC 1,7-26 GHz Frequescy Range 17-19 1b Gain Kit w/Assambly Instructions $39.95° E
27820 Ena l'.nmm: Board §19%" (w/Antenna mig]ﬁ = T E e —
DECODE Morse. RTTY, and ASCII signals rom | tasiet rates sy beat & pats K 4585 S antoed N TEANATIONAL e R aion
airwaves with new Code*Star. LED readout or 2452 Hazel Cirela Simi Valley, CA 93063
connect with your computer/printer. Keyboard, MICROTENNA ASSOCIATES — :
other items also available. Kits or assembled. 2335 South 2300 West, Salt Lake City, Utah 84119 PRINTED circuit boards from sketch or artwork.
MICROCRAFT, Box 513R. Thiensville. W| 53092 Check or MO onlr—hllnwuwms Delivery (Cast includes shipping) Kit projects. Free details. DANOCINTHS INC.,
(414) 241-8144 *Utah Residents Please Add 5% Sales Tax Box 261, Westland, Ml 48185




There’s no place like Radio Shack’s Parts Place”

No waiting! Huge selection! Top quality and value!

(Al SPDT DIP relay

5 VDC, 56-ohm coil. Ideal for
transistor projects and low-
power switching. Contacts
rated 1 amp at 125 VAC. For
socket or PC board mounting.
Just ¥a ¢ M 3 The".

275218, 5 2.99

Mercury switch

Subminiature size, rated 100
milliamps at 24 VDC. Great for
anti-tamper alarms and posi-
tion sensing. 275-025 . . . 89¢

[€] Lighted switch

SPST. Looks great in projects
or vehicles. Red LEDin handle
glows when “on.” Rated 5
amps. 12 VDC only.

RTB-8B0 T Da 2,99

@ DPDT knife switch

For model railroads, reversing
polarity, antenna switching,
and many other low-volt
uses. 275-1537 ........

Six mini red lamps

Cute incandescents for model
railroads, dials, winken-blinken
boxes and more. 60 milliamps
at 6 volts. 5" leads.

272-1144 ... Pkg. of 6/99¢

[l “Helping Hands”
This sturdy, fully adjustable
holder frees your hands for
easier building and repair. Cast
iron base, nickel- plalad
clamps 64-2093 ...... 7.95

5l 25-range VOM

Ready-to-use Micronta® multi-
tester features a mirrored scale
and 20,000 ohms per volt DC
sensitivity. Measures 0 to 1200
volts DC in seven ranges, 0 to
1200 volts AC in five ranges.
DC current, 0 to 250 milliamps
in four ranges. Resistance
in four ranges. Decibels, — 20
to +63 in five ranges.
5% x 3k x 'k." Requires “AA"
battery. 22-202 . ...... 27.95

H IF amplifier

MC1350. Operates from DC to
beyond 60 MHz. 8-pin DIP with
specs. 276-1758 ...... 2.19

{J Video detector

MC1330. Excellent linearity.
Used in many late-model TV re-
ceivers. Separate video and
AFT outputs. 8-pin with specs.
¢ T4, o8 [T e e 2.49

K FM detector

MC1358/CA3065. IF amp, FM
detector, audio driver in a
14-pin. 276-1759 ...... 1.79

L] Ohm'’s law guide
Pocket slide rule solves Ohm's
law and parallel resistance
problems—a real timesaver for
your workbench!

PIAR P o e naaetos 49¢

M Three mini motors
Ideal for solar displays, models
and more. 1': to 6 VDC.

273-208 .. ... Pkg. of 3/1.49

Test clips

Spring action—a “must” for
testing on crowded boards.
3" long. One red, one black.
270-352 .. ... Pkg. of 2/1.69

IF filter

SFE10.7MAS5-A. Full-spec,
3-lead ceramic device for 10.7
MHz FM IFs.

272-1301 .. .. Pkg. of 2/1.99

[ Schottky IC sale!

All are first-quality devices, in-
clude pin-out and specs.

Radioe fhaek

Type | Cat No. | Reg. [SALE
740500 |276-1900| 79 | 59
441502 |276-1502| 79| ‘59
74L804 |2768-1904| .79 | .59
74LS08 |278-1908| 79| .59
741832 |276-4915| 89| 69
74LS74 |278-1919| .79 59
741875 |2761920| 89| .79
741890 |276-1923(1.09 | .89
7415123 | 276-1926 | 149 | 119
7405138 |276-1938 | 119 | .99
74LS161 | 276-1931 | 1.39 | 1.09
74LS164 | 2781932 | 1.39 | 1.09
T4LS175 | 276-1934 | 1.19 99
74LS183 | 276-1936 | 1.49 | 1.19
7405240 | 276-1940 [ 1.99 | 1.49
74LS244 [276-1941 | 1,99 | 1.49
7415245 | 276-1942 | 299 | 1.99
74L5367 | 276-1835 | 1.29 .89
74LS373 | 276-1943 | 2.39 | 1.59
7415374 |276-1944 1239 | 1.59

@ Logic probe

Indicates high, low or pulsed

logic states with easy-to-read
Ds. Ovarload and reverse

1E] Portabie mini vise
Handy for soldering, glueing,
drilling. Instant vacuum mount
on any smooth non-porous sur-
faca 64-2004 ........: 2.99

Sl Tech books

Understanding Satellite
Communications Systems.
256 pages. 62-2018 ...2.85
Understandlng Optronlcs
621384 ............. 2.95
Understandi Computer
Science. 6 333 .... .95

Transformer
Primag 120 VAC. Secondary:

24 VAC at 300 milliamps. Top
quality. 273-1386 ...... .49

U Binding posts
Pushbutton release and se-
cure contact. One red, one
black.

274-660 .. ... Pkg. of 2/1.32

PC transfers

Simply rub strips, circles, pads
on your board and etch!
276-1577 . .... Set of 4/2.49

Project cabinet

Distinctive 2-tone styling with
easy-to-work end panels.
2 x5x5%." 270-218 . . 7.95

A DIVISION OF TANDY CORPORATION » OVER 8200 LOCATIONS IN 73 COUNTRIES

Retail prices may vary at individual stores and dealers.
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RADIO-ELECTRONICS
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LOW TIM DC STEREO

PRE-AMP KIT TA-10 20
Incorparates brand-new D.C. design that gives a frequency
response from OHz-100KHz + 0.5dB! Added features
like tone defeat and loudness control let you tailor your
own frequency supplies to eliminate power fluctuation!
Specifications ® TH.D. less than (05% ® TIM less
than .005% ® Frequency response: DC to 100KHz *
0.5dB ® RIAA deviation: + (0.2dB ® 5/N ratio: better
than 70dE ® Sensitivity: Phono 2MV 47K /Aux, 100MV
100K ® Ourput level: 1.3V ® Max output: 15V @ Tone
control: bass + 10dB @ 50Hz/treble + 10dB @ 15Hz »
Power supply: = 24 D.C. @ ().5A s
Kit comes with regulated power supply. all you need is a
48V C.T. transformer @ 0.5A

ONLY $44.50 =ivang
Xformer i\

$4.50 ea.

W P (=3

b

e e s e

NEW MARK I
9 Steps 4 Colors
LED VU

Steren level indicator kit with arc-shape display panel!l!
This Mark [l LED |eve| indicator is a new design PC board
with an arc-shape 4 colors LED display {change colorfrom
rad. yellow. green and the peak output indigated by rose)
The power range is very large from —30dB 1o +5d4B. The
Mark Il indicator Is.applicable to 1 watt- 200 watis
amplifier operating voltage is 3V-9V DC atnax 400.MA
The circunt uses 10 LEDs per channel. [t iswemy easy to
cannect 1o the amplifier. Justhook up with the speaker

output!
IN KIT FORM $18.50

100W CLASS A POWER AMP KIT

Dynamic Bias Class "A" circuit design makes this unit
unique in its class. Crystal clear. 100 watts power output
will satisfy the most picky fans. A perfect combination with
the TA-1020 low T.LM. stereo pre-amp
Specifications
® QOutput power: 100W RMS ipto 8-ohm

125W RMS into 4-ohm
® [requency response: 10Hz-100KHz
® THID; less than 0.008%
® 5/N ratio: better than 80dB
® Input sensitivity; [V max
® Power supply: £ 40V @5 amp
® One channel. needs two for stereo

TA-1000KIT
$51.95
Power
transformer

$24.00 each

MARK IV 15 STEPS LED
POWER LEVEL INDICATOR.KIT
This new stereo level indicator kit conssts of 364-color
LED (15 per channel) to indicate the sound level output of
your amplifier from —36dB  +3dB. Comes with-a well-
designed silk screen printed plastic: panel and has a
selectorswitch to allow floating or gradual output indicating.
Power supply 5 6 12V D.C with THG on beardiinput

sensitivity. controls. This unit can work with.any amplifier
from 1W to 200W!

Kitincludes 70 pes, driver transistors, 38 pes. matched 4-
color LED. all other electronic components. PC board and
frant panel.

MARK IV KIT
$31.50

PROFESSIONAL REGULATED VARIABLE
D.C. POWER SUPPLY KIT

Allselid state circuitry with high efficiency power transistor
250388 and |C. voltage regulator MC1733. Output
voltage can be adjusted from 0-30V at 1 amp current
limited or 0-15V at 2 amp cument limited Internal
rasistance is less than 0,005 ohm: ripple and noise less
than L MV. dual on panel meter for voltage and amp
reading, also with on board LED and audible over load
indicator, Kit comes with predniled P.C. board. instructions.
all necessary electronic components, transformer and a
professional look metal cabinet. The best project for
school and the maost useful instrument for repairman
Build one today!

MODEL TR 88A 0 ~ 15V D.C. 2 amp

MODEL TR 88B (0= 30V D.C. 1 amp

$59.50 PER KIT

50 WATTS AUTO STEREO BOOSTER

BY VERTRONIX
fications: ® 50 watts RMStotal (256W +
25W)

® Frequency Response: £
(1.5dB. 20Hz ~ 20KHz

® THD: 0.2% at full rated
output

® [nput Impedance: 20K ohms

® Crosstalk: Betterthan 90dB

Spe

ModelV-AmpS00 o Sensitivity: 1.5V for full
REG. PRICE rated output
$119.00 EACH ® 5/N Ratio: Greater than 95dB
OURSPECIALPRICE e Speaker Load: 2 ~8 ochms
$55.00 EACH ® \oltage Supply: 9~18VD.C

w V15 STEPS LED
POWER OUTPUT INDICATORKIT
All functions same as Mark [V but this.is with
heawvy duty aluminum front plate and case.
Can be easily slot into the front panel efyour
auto, truck or boat. Operates on 12V DC.

$41.50 EACHKIT -

REGULATED DUAL VOLTAGE
SUPPLY KIT
+ 4~ 30V DC 800 MA adjustable. fully regulated by
Fairchild 78MG and 79MG voitage regulator 1.C. Kit
includes all electronic parts,
filter: capacitors. |,C., heat
sinks and P.C. board.

$12.50 PER KIT

POWER SUPPLY KIT

0-30V D.C. REGULATED
Uses UAT23 and ZN3055 Power TR
output can be adjusted from 0-30V. 2
AMP, Complete with PC board and all
electronic parts. Tranformer for Power

Supply. 2 AMP 24V x 2 $9.50

0-30 Power Supply
$10.50 each

“FISHER" 30 WATT STEREO AMP
MAIN AMP (15W x 2)
Kit includes 2 pcs. Fisher PA 301
Hybrid IC all electronic parts with PC
Board. Power supply £ 16V DC (not
included), Power band with (KF 1% &
Super Buy 3dB). Voltage gain 33dB. 20Hz-20KHz.
Only $18.50

5w AUDIO AMP KIT
A 2 LM 380 with Volume Control
Power Supply 6 18V DC

ONLY
$6.00 EACH

2 WATT AUDIO AMP
Pre assembled units. All you need is to hook up the
speaker and the volume control, Supply voltage from 9~
15V D.C. measures only 2 x 34", making it good for
portable or discrete
applications. Comes
with hook up data.

BUY 2 FOR
$4.99

SOLID ST&TE STEHEO M
EQUALIZER PRE AMP KIT 'Mcsno
Specifications;
® Tatal Harmonic Distortion: Less than €.05%
# Intermodulation Distortion: (70Hz:7KHz = 4 ISMPT'E
Mathod) Less than 0.03% -
® Frequency Response: Overall
+0,5dB. =1dB.
@ RIAA Curve Dewiation: (Phono) +0.2dB,
(30Hz ~ 15KHz)
® Channel separation (at rated output 1KHz)
# Phona, Tuner, Aux and Tape Monitor better than 70dB.
@ Inputsensitivity and impedance (1KHz log rated output)
Phona; 2MV 47K ohms Aux: 130MV 50K ohms
Tuner: 130MV 50K ohms  Tape: L30MV 50K ohms
Graphic Equalizer contral: 10 Band Slide Control *
requency Bands: 31,5Hz; G3Ha: 125Hz: 250Hz:500Hz.
1KHz2: 2KHz: 4KHz: 8KHz: 16KHz aka with.on: pane|
selector for Phano. Tuner. Aux 1 and Aux 2.
Power Supply: 117 VAC
Kit comes with all electronic components. transformar,
Instructions and a 19" rack mount type metal cabinet,

10Hz ¢ 100KH:z
~02dB

MODEL TA-2500
$119.00 PER KIT

TA-323 6 WATTS TOTAL
30W + 30W STEREO AMP KIT

MODEL 001-0034 .
Transformer (Optional) §

This is a solid state all transistor circultry with on board
stereo. pre-amp for most microphone or phone input.
Power cutput employs 2 pairs matching Darlington Transis-
tors. Driven by the popular 2N3053 Driver Transistors.
Four built on board controls for; volume, balance. treble
and bass. Power supplies requires 48 VET 2.5 amp trans-
former. T.H,D. of less than 0.1% between 100 Hz and
* 10KHz at full power. (30 Watts + 30 Watts loaded by 8~)

$29.50 PER KIT
$10.50 EACH

1 WATT AUDIO AMP =
All parts are pre-assembled on a mini PC
Board. Supply Valtage 6~ 9V D.C.
SPECIAL PRICE $1.95 ea.

ELECTRONIC DUAL
SPEAKER PROTECTOR
Cutt off when circuitsshorted
ot over load to protect your
amplifier as well as pour speak-
ers, A must for OCL circuits

KIT FORM $8.75 EA.

A, FORMULA INTERNATIONAL INC.
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POCKET STEREO CASSETTE PLAYER
WITH STEREO HEAD PHONE

This unit is a high
fidelity stereo player
which will give you
vears oflistening plea-
sure and follow you
wherever you go
Made by the same
company in Japan
who use the “Big
Name.”

Complete set comes
with 1 Stereo head-
phone, 3 AA size al-
kaline batteries, |
leather like carrying
case for player and 1
carrying case for stor-
age of 4 casseite tapes
and 1 demo tape

MODEL SWM-33

QUR DIRECT IMPORT PRICE $67.50

CIRCLE 42 ON FREE INFORMATION CARD



FOR COMMERCIAL FREE
TV BOX BUILDERS

MC 1358 $250 LM 7815 $1.20
MC 1350 2200 NE 565 $2.00
MC 1330 $3.00 Connectors Set £1.00
LM 1458 $1.00 1C Socket Set $2.00
LM 380 $2.00 Matching Transformer $1.40
Sanyo UHF Tuner $35.00 Tolriod Colls
Capacitors Set $1250 (Set of 4) $3.00
Resistors Set $2 00 Speaker Cabinet $1295
Trim Pots; Transformer

Trim Caps Set  $13.50 18V 800MA $3.00
Pots and Knobs $2.00

We sell you all the above components in a package for
$125.00 and you will receive afree predrilled P.C_board
and instructions at no charge!

DIGITAL TIMER/CLOCK
® 24 Hour preset time to turn on or ott
® 12 Hour green (1.5" display for time
® operated on 12~ 16V AC
The whole timer is sell
contained in a compact
plastic case [as seen in
photo), Designed for VTR
with push button switch
for easy setting. Limited
quantity available

| NOW ONLY $12.94

MODEL VEQ 0143

SANYO ANTENNA SIGNAL BOOSTER
This Booster is specially designed for UHF Channels
(14-83). After installed this unit (between the antenna input
cable and the UHF tuner) will have a minimum of 10dB

SANYO UHF VARACTOR TUNER
For UHFCH 14 83

Tuning voltage +1V~ +28V D.C. Input impedance 75
OHM. LF. band width 7~ 16 MHz. Noise figure 11.5dB
MAX: Size 29" x 114" x 43"

Supply voltage 15V D.C
Sound IF. = 58.0 MHz.
Video |.F, = 625 MHz

All units are brand new
from Sanyo
MODEL 115-B-405A

$35.00 EACH

Tuner is the most important part for the circuit. Don't let
those $19.00 tuners fool you!

gain, that is approximately 2 times better than what you are
seeing now. Ideal for those who live in aparfments that can-
not put up an outdoor antenna. Size is so small; only 2% x
114" x 1", Supply voltage is 15 VDC.
-
8 % NEW ITEM *

MODEL 001-0076

$12.50 EACH

No FCC license CRYSTAL
required CONTROLLED
OUR PRICE WIRELESS
$49.50 MICROPHONE
ADDITIONAL SYSTEM
IMECHQPI'!DN_[ Transmitter: FET mic for flat 30
‘Ti‘:;?\iM\[EER] ~~18 KHz response extra con-
ABL G 2 T

AT $28.00 EACH trolled 49MHz AM Band for driit

free performance. 100 MW
output (range approx. Y4 mile)
for reliable long range
transmission. Powered by
a 9V radio battery (in-
cluded)
Receiver: Extra controlled
locks on 49MHz trans-
mitter signal,
With on panel
MURA WMS-49 VU meter
monitors the signal strength from the microphone. Stan-
dard phone jack outlet connectionto a P-A. orotherphone
input. 9V battery included. This professional set s ideal for
on stage, In field. church, in house or outdoor use.

l

13 FUNCTIONS LCD TIME MODULE

* Displays month, date and
day of the week

* Displays hour, minute and
second

* AM, PM Indicator

* Alarm 1 and Alarm 2 (Inde-
pendent)

TV GAME BOARD
PLAYS 4 GAMES: TENNIS: HOCKEY: HANDBALL
AND JAI-ALAL
All boards complete with all parts ready to play. Requires
6C size batteries and a small speaker for sound effects,
The boards were surplus from a famous game manufac-
turer. They will play on all US standard black and white or
color TV sets. (Regular price for these gameswere $39.50
each) OUR PRICE ONLY $6.50 EACH

PART #57456

TENNIS JAI-ALAI

HOCKEY HANDBALL

* 10 Hours Stop Watch

* 12 Hours presettable count
down time

* Hour Charm Indicator

* Back light by touch of the
switch

These modules are brand new and made by LITRONIX.

Designed for a man's watch. Can be used for many applica-

tions. Comes with 2 silver batteries and the ceramic round

transducer.

MODEL 001-0062
$7.94 EACH

SUPER FM WIRELESS MIC KIT—

MARK II1

This new designed circuit uses high

FEQ. FET transistors with 2 stages

pre amp. Transmits FM Range (88-

120 MHz] up to 2 blocks away and

-, with the ultra sensitive condensor

microphane that comes with the

"-3'_./ kit. allows you to pick upany sound

within 15 ft. away! Kit includes all

electronic pars. OSC coils. and

P.C. Board. Power supply 9V D.C

FMC-105 $11.50 PER KIT

MATCHED PAIR POWER TRANSISTORS
BY MOTOROLA

{‘ Q MJ2955 PNP150 WattsBV=60Y $3.50

3 ~4§ 2N3055 NPN 1.C=15 A per pair

@ @ MIE2955 PNPI0 Watts BV=60V  $3.00

© MJE3055 NPN LC=10 A per pair

All above parts guaranteed to be prime and come with
data sheets.

MJ15003 NPN250 Watts BV=140 \ $12.00
MJ15004 PNP LC=20 A per pair

WEM-36 FM WIRELESS MICROPHONE
TEET MODEL WEM-36 is a factory assembled FM
wireless microphone powered by two AA size batteries
Transmits in the range of 83-108 MHz with 3 transistor
circuits to meet with F.C.C. part 15 regulations, Elementis
built in a plastic tube type case with an omni-directional
electret condenser microphone unit. By using a standard
FMradio, signal can be heard anywhere on a one-acre lot,
Sound quality was judged “very good.”

MODEL WEM-36 $16.50 EACH

ELECTRONIC PIN BALL MACHINE

That sounds and playslikethe
real thing. All units are brand
new but without the case. Func-
tions of the game include
double flipper control, kicker
control, 1-4 players. 3 speed
ball control, tilt switch, auto-
matic score, extra bonus cave
and many more. All solid state
with LED panel. no moving
parts. Requires 9V battery to
operate. speaker notincluded

A perfect gift for yourself or friends.
sPECIAL $8.99 EACH  SPEAKER $1.25 EaCH

MUFFIN FANS FOR EQUIPMENT COOLING
Thesefans are pullpd out from
used computers. Bt carefully
cleaned by ultrasopic cleaner
All in “like-new” ' condition,
Size 4 11/16" x 1-1/2" x
411/16".

MODEL MF505

$9.50 EAcH

WHISTLE ACTIVATED SWITCH BOARD
All boards are pre-assembled and tested. Your whistle to
its FET condenser microphone from a distance. as faras
30 feet away (sensitivity can be easily adjusted) will tum
the switch on. then match your whistle to it again, then it
turns off. Ideal for remote control toys, electrical appliance
such as lights. coffee pots. TV. Hi-Fi. radio or other
projects. Unit works on 9V D.C.

MODEL 968
$4.50 EACH

FLUORESCENT LIGHT DRIVER KIT
12V DC POWERED
Lights up 8~15 Watt Fiuo-
rescent Light Tubes. Ideal
for camper, outdoor. auto
or boat. Kit includes high
voltage coll, power transistor.
heat sink. all other electronic
parts and PC Board. light

ELECTRONIC MUSICAL TELEPHONE
REST KIT
This telephone rest can be used as a door charm, an
audible indicator and for many other sound projects. The
special custom made LC. is pre programmed with 4
musical tunes. Kit comes with a nice looking plastic case,
pre-drilled P.C. board, volume control, special sound [.C
speakers and all electronic components and instructions.
Ideal for home or school projects.

BUY
NOW!

SPECIAL
PRICE!
ONLY
$15.50 PER KIT

MODEL FIH-3000

$6.50 Per Kit

tube not included!

PRESS-A-LIGHT SELF
GENERATED FLASHLIGHT

Mever worry about battery,
because it has none! Easy to
carry in pocket and handy to
use. ldeal for emergency light,
It generates Its own electricity
by squeezing grip lever. Put
one in your car, boat, camper
or home. You may need it

some time! =

ULTRASONIC

< --«f-.i"%. SWITCH KIT

2 &
®

Kitincludes the Ultra Sonic Transducers. 2 PC Boards for
transmitter and receiver. All electronic parts and instruc-
tions. Easy to build and a lot of uses such asremote control
for TV. garage door. alarm system or counter. Unit

operates by 9-12 DC. $15.50

EXCLUSIVE!$3.95 ea.

Model F-179

ELECTRONIC SWITCH KIT

CONDENSER TYPE
Touch On Touch Off
uses 7473 1.C. and
12V relay

$5.50 each

AV FORMULA INTERNATIONAL INC. ::

&=
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Have you kissed your CcC

0 Components Express Inc.

mpule

1380 E. Edinger. UnitCC Santa nna CA 92705(714) 558-:3972

BROAD BAND MICROWAVE
RECEIVER SYSTEM
1.8GHZ to 2.4 GHZ

lately?

DON’T
FORGET

/2:00.,.

24" Dish

Adapter

With built-in-converter to channel
2, 3, or 4 of any standard TV set.

* * 750 Ohm to

* Feed-Horn Receiver 300 Ohm Adapter

* Mounting Bracket * 60 Feet Coax Cable
¢ Mounting Clamp with Connectors

® |nstructions » 3 Feel Coax Cable
« 300 Ohm to 75 Ohm SR T ETE

RANGE: Line of sight to 250 miles.
SCOPE: Will receive within the frequency band from satelites,
primary microwave stations, and repeater microwave
booster stations. USE
CONTENTS: Completely packaged in 19"x19"x4 1/2" corrugated
carton complete with list:
WARRANTY: YOUR
180 days for all factory defects and electronic failures for normal
useage and handling. Defective sub assemblies will be replaced with
new or re-manufactured sub assembly on a 48 hour exchange READER
guarantee.
This system is not a kit and requires no additional devices or
equipment other than a TV set to place in operation. SEHVlCE
Dealer inquines invited CAF‘D

ADD CURVE-PLOTTING to your ohmmeter
(VOM, TVM, VTVM). Simple mod. Details $3.50.
HOCOLO LAB., PO Box 176, Waltham, MA 02254

30 tune melody microprocessor $6.95 ea. 2 for
$6.50 ea. 6 for $5.50 ea. Add $1.50 shipping.
Specs only. 50c. SRJ INTERNATIONAL CORP.,
1936 Hillman Ave.. Belmont CA 94002

i".- ELECTRONIC
i % ORGAN KITS
34 Manuals
l'é'-':" THEATER and CLASSICAL
> Refundable Parts

WPHiuer reproductions Brochure $2.00 Catalog $1.50
: 1> DEVTRONIX ORGANS, INC., Dept 60

v 6101 WAREHOUSE WAY, SACRAMENTO, CA 95826

BURGLAR alarm, home or auto. Optically
sensed, no switches. Electronic police type si-
ren. Schematic $4.50. THEIS ENTERPRISES, 29
Ivy Ct.. Maple Shade, NJ 08052

WRITE FOR

MCcGEE’S

SPEAKER & ELECTRONICS CATALOG

1001 BARGAINS IN SPEAKERS
Tol: 1 (816) 842 5092
1964 MCGEE STREET KANSAS CITY, MO. 64108

SUPER class-A: preamp, 120W power amp and
many other high-power audio kits. Free flyer.
Florida agent wanted. AUDIOVISION, 578 Marlee
Ave., Toronto, Canada M6B 3J5

CABLE TV converters and equipment. Plans and
parts. Build or buy. For information send $2.00.
C & D ELECTRONICS, PO Box 21, Jenison, MI
49428

SAVE TIME AND MONEY!
6100 e

DESIGNER

® Easy transition from pro-

totype to wiring diagrams
« Aids digital circuit design
* Save on digital bread
boarding

SELF-TEACHING AID:
6101 DIGITAL LOGIC COURSE $29.95

m Learn digital logic with 26 self teaching experiments.

0101 SOLID STATE

CLOCK/CALE
BIG 2" DISPLAY!

® 12/24 hour selectable
* Alarm outpul  Kjt $49.95
Assembled §79.95
Oak Case $29.95

RADIO-ELECTRONICS

NEW! JUMPER WIRE DESIGN ASST.

Contains 350 wires cut to 14
different lengths, to it breadboard
modules. Pre-cut, pre-formed and
mdividuallzy color-coded. All wire solid

7 tinned, 22 gauge with PVC insulation
Facked in convenient, sectioned box, $9.95

G on All A bled Units i
ErroMi( o :
NAME =
ADDRESS =

CITY, ST, ZIP -
CARD NO B W EXP
SIGNATURE

FOR FAST
O VISA
DELI_\;SE:’_?:;EL 1-300 426‘1 044 0 MSTCD

CB RADIO

GET more CB channels and range! Frequency
expanders, boosters, speech processors, how-to
books, plans, modifications. Catalog $2. CB
CITY, Box 31500RE. Phoenix, AZ 85046

MICRO- Cable T.V. Equipment
VIDE In Stock
on Complete Satellite Systems
Micro-Wave T.V. System
Precision Parabolic Antenna
Advanced Down Converter
Power Supply
Low-Loss Coaxial Cables
Complete - Ready To Install
Call Toll-Free 1 - 800 - 626-5533
SOUND & VIDEO RESEARCH
P.O. Box 19462
Louisville, KY 40219

$169.95

200 _

* RECEIVER
MD5 COMPLETE RECEIVING SYSTEM

JUST PUBLISHED: 8% X 11 BOOK gives
2 wealth of updated Information on

= Antennas » Low Noise Amplifiers

Sources « Recelvers = Services « Elllp
ment « Manufacturers « Much More.

Our book takes the I'I‘I\'Stefa out of the sophisticated mnnuluqH
of satellite transmission a recepﬂun This volume represents a

the essential knowled to understand, and will show
you how easy it is to w a 90 cnannel reception System so that
you can enjoy: first run movies, forelan films, Las Vegas enter-
tainment, live sports, and much more. Everything being telecast
in the world could be yours at a twist of a knob!

— T "LIVE VIA SATELLITE, INC.
P.0. Box 2561, Dept. Re-2 Delray Beach, FL 33444
Send $9.95 plus $2.50 shioping & handling
or call our 24 hr. C.0.D. order line (305) 845-4447

Name
Address

LIVE VIA SATELLITE

—
-
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o vzh 30 CHANNEL
CABLE TV
S CONVERTER
1
ORDER No. 171AE047 F R E E ®
AL 96 PAGE
PLATTSBURGH, N \Rro'i"zrsfng . U"E\é?fl\: c ”‘:)1:
Tol.: (518) 561-8700. EUDEA‘-’-C“T“L
CASSETTES/REEL-TO-REEL

TAPES

OPEN reel tape—mostly Ampex, used once, un-
Ilced. unboxed. 1800' 50 reels; $65.00. Sam-
R e: $2.00. 3600' 10 reels; $25.00. Sample: $2.50.
ew, grernlum C-60 cassetteﬁ, sample: $1.00.
;zl;‘!-.l%[at TAPES, BOX 9584-G, Alexandria, VA

PROFESSIONAL MUSIC
SYNTHESIZER PLANS

This manual contains complete plans and sche-
matics for 5 professional synthesizers. Included
are a polyphonic, monophonic, 2 voice duo-
phonic, 4 voice duophonic and a bass syn-
thesizer. Additional circuitry like glide, noise,
LFD's, etc., is also included. Send $15 to SYN-
TEX, 702 117th PI. SW, Everest, WA 98204

COMPUTER SOFTWARE

HP-41C software. Electronics. engineering, busi-
ness applications. Free information. SOFTWARE
SPECIALISTS, INC., Dept. RE/{i. Box 329
Springboro. OH 45066

SAMS SCHEMATICS

PHOTOFACTS for televisions. Complete set
through number 1941 with 6 heavy-duty cabinets
all in excellent condition. Only $2.300.00 but
hurry. they won't Iast long at this price. Call col-
lect 503/389-4157

¢

American Heart
Association

WERE AGHTING FOR YOUR LIFE




E'F.:’!,:!SE,Y 800-346-5144

Ak.. Hi. Call 2186810674

MATIONAL SEMICONDULTOR « PANASONIC» QUALITY — Name brand products from natianally recognized manufacturers. CHEMTCATS = AT L
AAVID . » - .
o:’ﬁté:cj:z EJ: GA%?%T é‘j%:él!:; EF ,jl SERVICE — Computerized order processing and inventory control, ;-i:;wé“ m?:_l\ggsn rc'mi‘ SROBUCT Gc |
NATIONAL SEMICONDUCTOR = PANAS mc « SAVINGS — Volume Discounts » OEM Quantity Pricing * Toll Free E'IJ'E lumhrc ks AGRIES G}ﬂé&tﬁ&&nl?
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NEW MA1032 Clock
Digital LCD Clock

* Operwies bram & viagle 1.3¥ Sattery

CD Blaphey Instructions
Inciuded In All Orders

Etusivtz =us puNNG BHNNL =
b I FE

REaR|LSC B2E

1t
SRR RER'ENI

AREERE

ABaREE

MEMSEII2 MICROPROCESSOR =
REAL-TIME CLOCK/CALENDAR MAINTTM LCD Clook Saduie eniy
A

MAINIDE  Butch b MAIHITM
MAISITE MALREIN, MATRIIE. & A battery ek
2

THE SPROGRAMMATLES e — oz T e} 0 e o W 8 W
CLOCK MODULES - e ey — ¥

N e e g b gt e 4 WD VAN

D ey v e bt e W B1ARED
DIGIKEY Stocks Most AP. Products

Cal or Wrine For Your DIGI-KEY Volume Discount
FREE DIGI-KE\‘ Catalog Compars the Disowant

Add$3.99 2 100:00.5249.99
Add 30.75 .00.5249.

. call 218-621-44674) By mail 1n Add 30.50 5 250.00.38%99.99
DIGJ KE\' GUARAN?E!. l-.,- 5 thate 1 0.00. Add 50.25 5 500.00.5999.99

Mo Charge 31000.00 & Up Less 25°%
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( W Rops So0 on “Goed Morning Amarea”
7400 eplaces the Telophone Ringer Bel |\||ER§
i ne with a Selection of 30 Famliliar Tunes | Part No. Function Price
SMNTa0N 20 SNMRN -2 SNTISEN 7 T0451P1 CMOS Preclsion Timer 14,55
SMNTA0IN 20 SNHMIN B SNTAISTN £ TMSEV/KIt*  Stopwatch Chip, XTL 295
SNTM2MN = SNMMN iy SNMIEN n > TIGCPL 3% Digit AJD (LCD Drive) 16.98
SMNT40IN 3 SMNTAEN ] SNTIEIMN - \h}' TIEWV /it IC, Circuit Board, Display M
SNMOIMN 5 SMHMEN -5 SNT4IEN . \ TITCPL 1% Digit A/D (LED Drive) 159
5MT405N ] SNHMEN - 5.0 SHMIEIN .99 Telephane FTO30  Wall Jack NOIEV/KIt*  IC, Circuit Board, Display 0%
SNIMEN 35 | SN 50 | SNMIBMIN 89 TLECPL 3% Digit A/D LCD Dis. HLD. ey
SNMOIN % | SNIEN s | SNMissN TLICPL 34 Diglt A/D LED Dis. HLD, 1758
SR SR e [ESR e et Voo LA pler sy, of L. faNowiiy Lo F8IPG. O L Bttt e
s * Rule Brttania = Close Encounters  + Greenalseves = Pomp & Ci) it OS5 LED 5t atch/Timer 1295
SNMION = | SNMsN 35 | SNMINN 135 | =0 Canads * Happy Birhcay  + Loroll « Willlam Tell Cwertrs. TBEV/KIt*  Stopwatch Chip, XTL 19.56
SNt 3 | SNiN MR | RN 13 | iReemmeariumes  cliethis Tt Srspanosd Bae - Bhom s ammon " | FRcturKie Yons aenerator -
N ‘ .. . . - ave a & Haircu! t* H
SpalIn ) SMNMEIN u SNIAIMN I‘: = Maxican Hat Dance . m'% Lang Syna * Oran and Lemons = Blue Danube W:Itt 'pmmp:'; o‘mﬂ e C LR i 124
+ Twinkle. Twinkle Little Star » Soldlers Ghorus  » Withelmus + Beethoven's 5th SolonConalier b
SNMUN 6 | SNMRN 45 | SNMIBN .0 | . peutschiandiied » Sallor's Hormpipe  » Mozan Sonata + La Marsailiaiss JIIAEV/IILE Fréq. Counter Chip, XTL o
St B | st s | SN | CGed + Charge! e gT Seven Decade Countar 155
z o ™ ] T A\ i ) iPa Clock Genarator 1.5
SNMEN 5 | SNN M8 | SNIAN L | O o Rn o raptaca a seimots inger isemher i bulloteg of mierde EEA aean e | isiPG 4 Func. CMOS Stopwatch CKT 1335
SNIGIN .3 SNMIEN & | SNMION B | used on any lelephone system — workdwide. Use a different tune to ideniily extension phones. | TRISEV/KIt® 4 Func. Stepwatch Chip, XTL 1935
SHMRN A5 SMHIETN 1m SNMIBIN 25 Microprocessor controlled, Adjustable volume control and variable lune speed control. Operates on two TAEANI 8-Digit Univ. Counter C.A. 200
) i 1. N Svolt batleries or AC Adapter (not included). THEC I B-Digit Freq. Counter C.A, %95
Sl | [EsesisReaml || Srinumitn PT030 PhoneTunes ............... St A n ot by s $49.95 | TeoiPl R C Nt C.C 2195
5 15 b Digit LED Up/Down Counter 1258
SNMZIN % | smmiooM 3w | seoasen 1= |AD30 ACAdapter....................iiiiiiiiiiiaa.. $8.95 | nuci #Diglt Unlv. LED Drive 10.95
g:m .: :::m: _: gmmm L5 g:’ll} .I.CD 4% Diglt Up Counter DRI 1.
: L NUImN B L -Digit Univ. Counter s
s 3 | svam 3 | swe o | ——JM oiscrere Leos Q@@= e | B a2
o 12 55 - ", CMOS Bin Prog. Timer/Counter 495
3 ] 5 | bl : Diffused Bi-Color LED 7242108 CMOS Divide-by-2%6 RC Timer  2.05
SNT4EN 25 SNTAIEN .8 SNMI%N 89 XCS56Y. 200" yellow 481 PartNo. 198 10+ | 720UE CMOS BCD Frog. Timer/Counter  6.00
2 " | |l Ol T = 5 1301 JE CMOS BCD Prog. Timer/Counter 5.3
SNIMIN 99 | snammn s | snimseN Lo | %CmR 2000 red sl — A SIS s Ximegihbin) 1%
bt " 1 e et || s e — | msir0 CMOS 55 Timer (14 pin) 220
110 n 15 | XCaav 200" yeliow 4/51 | XCSHY (185 yellow 4/51 Semnpniveuc] RUBCEA ICMOSIOp Amo Comparators Sy 228
110 35 9 | MVIoe nvred 481 | XcsasC ssciear 481 | L2 . .$39es.0r3/81.00 | LhiBCPA  CMOS OB Amp Ext. Cowr. SMV 2.8
SNIMSN 89 | SNTAN 38 N 1 2. .5.390a.0r3/$1.00 TUBCEA EMOS Bl iop Ampcome, L ShY; 338
SNIMEN .1 | SNIAMAN 14 | sNMaIN W A, — Common Anode C.C.— Common Cathode l Op Amp Comp. v 5.8
8 JTAI4S n ABIN L4 D.D. — Double Digit DISPLAY LEDS 5o Right Hand Decimal | 7#1CCPD CMOS Quad Op Amp Comp. 10MV 7.50
SNTMIN .19 [ SNMMIN 195 | SNiaN 395 | Type Polarity Ht Prico | Type Polarity Ht Prica | H42CCPD EMOS Quad Op Amp Comp. 10MV 7.50
2 12 i | MANI  Carea an 2% 125 | B%CCPD  Wavelore Ganeratar i
SNMSIN .20 | SNIsON 12 | SniMsn e | MANZ ST D.M—red 00 45 . 1s | wmueccre Monoilthic Logarlthmic Amp 2428
SNMSIN 20 | SNMISIN 68 | SNMMEN .8 | MANI  C.C.—red s s i 15 | wescca pm Band—GAP Valt Ref. Diode .50
SMNTASAN 20 SN74ISZN £ ] SMNIBIN 6 MAMN 52 C.A.—grean 00 il X 1.49 RIICPA Wolt Ref/indicator 2,95
SNMsA 5 | sniissN o | snuman (e | MANSt  C.Ci—green B : 1z |_Elcea Volt Ref/indicator 25
SNION 20 | SNMIsAN 125 | snumen 14 | MAN7I  ClA—red a0 L
SNuN @ | snosn 0w | snuman 1@ | MANT2  CA—rea - ! Tas | e » 74C uczl 195
LS00 = 74 Misi 1 AN st el 5 : ] Hen 2 | Hew i':: e i3
: % MANEZ  C.A.—yel : ; :
uosy 8 LS ALEm L | MANM  Covellow %0 9 ! | e 2 | uem = | NER i8
M0 B | uisn 7 | mcse 1 MAN D! Coa Pt : & | uel B | TS 3/ || HcI B
M5 k 593 R L5195 X .A.—orange A3 ¥ 59 MCl4 15 C15 25
LS AL 55 i HLS197 1 MAN %3 C.A.—orange:1 .30 .9 . 7 | Mcx 3 TCIE 189 Las 5
MUSE MLS% i uLsz L MAN 340 C.C.—orange T 5 | ucn B | ucw I8 | s s
ML 508 HUST MLSH0 L MAN 410 C.A—orange w w i : Mo LB | uc L | moslz  lss
HLUSe HUSI8 MLSMI 14 MAN 610 C.A—orange—DD .5%0 .99 X el [ - N B 18 | B85 P
b F | MR e 18 | WANGS ST ® 3 - i | dR 3 [ IR ) ae ag
bt 3] 2| RSl : ey S MAN 6640 C.C.—orange—DD %0 .9 ! 150 | Mces L% CIn Iy | Mo 575
Prairt B[ ASE B | HEE B | VA Al B : 12 |NE8 6% | N9E 8 | HGE iR
i 7 1. -A.—orange S0 5 3 -C..R.H.D. -
LSS LSS i Mise L MANGI0 C.A—red—DD 0 99 | seres Exfﬂsmr:r?cl_ﬁ‘gnl o0 zm | MSB | e s | U »
nes NESiE k- HLsM 1B | MANEM C.C—1ed—DD %0 5 | se27ar  AxTNumeric(LHD).&0 2200 T4CH 1B | uciss 158 7 n
HLsR MLE1) 5 MLSm] i MAN G0 C.C.—red 2 1 S50 53 5082-TM0  dxTHxdcl(05/AF) 600 250 | LHOICN 615 LMT02H Bl
rurs s Ertur ] b v 4 OLOMA  C.C.—orange 200 LE | ana Pnoto XsistorOpto-lsol. @ | LMIOCLH 4.5 LINEAR LMIoICN 8
Ticen i s S Hes | el | i Photo Xsistor Opto-isol. 63 | LMUCLH 475 | LMMOTS 13 | LMION 5
e i E(iE 3 R T e e vl e e
] MLEZIS 195 : 2 A
MLsH MLSIH 1 ] urg Crmare s CAEACTORS TLOCP LW LMMIPS 75 | Lmman s
MLET u i 745283 " o =t = —&-ﬁ i WYDC _PRCE TLOMCN 249 LMMIPL? s LMIuN 1.00
MLSH : LS5 £ M550 ] ] - b H i E ] o i LHOMCD 2.80 LMMIPIS 75 | LMIBN LIS
M58 : M7 ML5S3 ) 1.1 i n W im 1 B in | Tiece i LMMIPS @ | LMMIcN %
MLst2 E LSS E HLsH LB 15 8 1. " ] 000 S s | TLoMcN 218 LMMZP-12 8 | MCIMISCG 100
MLSAT il 1. MLSE 13 ] - e " i 41,000 i LM ¥ M
ek 1 Wl NEgmL 1y - - i e FYS B I8 | LHoomco ®m | LmMeps s | LN 9
LS 1 LS 1. Erhes 3 Pt - s 1 i3 57060 ™ im LM300H 5 LMusN 1.5 LMz 54
S8l LS 1 Lsks @ i i iR B im | how on  dm | LM®ION 35 | LMBOK 535 | LMIOMN 275
?\:LSH - TALS]S L MLSHT & 1008 5 in ™ . ] " i LaaH 155 LFE3&IN 60 LMIION 195
LS55 LS iy LS¥ g 18 » s 8 im 288 3 18 LMXMH L9 LF3IN Log LMISICN .59
ML5T3 4 TALSISE L. HLSIT 195 S9N, ] in " in .0m " 18 LM¥SH 9 LF35N L0 LMIsSaN |
HUSH MLS i MLSIH 19 & ia w i@ | oeem ow 1% | cmwen F3ssi 10 < 2
HLSTS 5 MLSI 1 MLss 1 1., a2 e '= ; = m: |= ‘l » A5 Li M L LMsgam L5
EatyriH Lyt : Loty 74 L N L, ! 1% | LMIBCN 100 | LMBEN  Loo | LMMseN LS
Hisn HLsi B | usm 2e ovER — CALL OR WAITE FOR YOUR LmxeH 195 | UMM Lm | Lwmisev LE
583 it LS9 24 Lmxsk 12 | LMimoN  ae | CviseoN 285
MUSE L 74L 5181 285 | MLSen 2.4 LOW PROFILE SOLDERTAIL LMIIOCN LTS LMITIN - 325 | LMISTIN 5.8
K MLske Lz | HUSE 1 (TIN) SOCKETS STANDARD (TIN) | LMIljcN s | LMIN 255 | LMuRN 58
- | T s ze em e e o
Hs00 45 ) =a %100 B . LMIBSN 320
Ly e 748 e 38 8 pin LP 7 16 5 WelnsT @ m | LMTT im | maen s | v LTS
503 W5 | msia 185 | s |l 2 7 A | spinsT £ 2 G| vk s | LML | Cwaer e
M504 55 | s = | as=3 145 l&pinLP 2 21 20 WpinsT S L % | tmausen uss LMBSN-T L3 | Cyvmme 208
NS5 . HSIN 7y 18 pin LP . ] . | 1) 24 pin 5T s = LMILGN 195 LM 145 LMZTEP 2.8
4508 % | ens ey | [ in | 2pinLe S 32 o 2 pin ST e o a | Lk Ks | LMIsN LS | Cvseses 228
s 0 | msus Lia | sz L%t | SEinie .,, " T ApinsT 2 0 L L e | S Tia | [ oL s
“ L . 520 . 2 pin LP g a7 % pin o o L) Cvmokas 1 | PN 400 | Cvason 6
510 4 | usia LB | wsmo WeinLe 45 w S [ RIS S .5 he) L9 ) Cmiors  nas | LM®H 500 | Cvasscn s
msi A5 | Husin 135 | wswr % pin LP 0 50 58 LMINT12 Lz | TLeMCN 4@ M08 i
MHS1s 45 T4S140 ] S8 Wein LP ‘e 74 i WIRE WRAP SOCKETS | [PUSTE 18 | tlgece 1 | Dhzon LS
A A | EER A (| ! (GOLD) LEVEL #3 | Uigw ~ s | NEsioa 6@ | Cuwian 398
iy ws | usie 1% | nsm SOLDERTAIL (GOLD) il 124 so ool L M e . || [SLmanian s
MusR2 55 | Msiss 135 | usan STANDARD spinww 5 ] . Es3| RCALMN L35
HS1 125 | msis0 255 | usn 0pinww 6 g | EMUNE Sam e = X | [IRCAISING; a8
HS40 | msiM 15 | usan 124 =4 910 | Wpinww wr | LEREE i || RSN asill|ESusIK eE
M1 s | Esis 159 | jasan tpinSG B S a0 KpinWw 35 0 s In | nEsa:  vm | BeilELE e
HSE s | msis 285 | Msas  12%5 | Mpinsa o 5 Al Bpinww 99 | g N ' 2 233
LMITT L | NESsV 3 | icLwms 4
74565 w0 | MsM 155 | ussw 555 | 16pin 5G 5 9 a WpinWW LI =
LMIITMP LIS LMSSEN ] LMLXON 1.3
s 75 | nsis 195 | mssn 555 | 18pin5G = 5 . 2pinww L L
LMIRK 635 | NESHIN 388 | Cwmipsen Le
S | usis 195 | ussn 955 | pinsG ] = ® Mpinww  L® RTI [rer= 2 | Cveen am | Ee e
M5112 M 45240 255 MSETI 9.5 2 pin 5G Lo L0g 50 B pin WwW 1.69 L3 LMMOKS 135 LMSESCN 195 N ‘B
usiy B | nsu 29 | 1sMa 35 | %pinse 16 Lo L3% ¥pinwWw L8 . 1o | Evsear 1% | Cmesry 1% | meien o
o .; c:mLINE::H ML 115 | Weinsa 1% Ls9 Las Wolnww 23 208 19 | Cmuoks 1= | Nesnn 4 | e s
BT =] CANEIN LTS
oo 1 S 3% |1/4 WATT RESISTOR ASSORTMENTS —5%| C OR CORNER
e 1% | aenAn| o 1 RESISTOR A ENTS -5%| CAPACITOR CORN
chuxt 28 | Chwaln 2 | CAMH L= 10 Ohm 12 Ghm 15 Ohm 18 Ohm 22 Ohm 50 VOLT CERAMIC DISC CAPACITORS
cmmu A0 CAJEN 200 CAJEH L35 ASST.1 Sea. 271 Ohm 31 Ohm ¥ Ohm 47 Ohm % Ohm  S50pes. $1.95 Value 14 1049 100+ | Value 143 1099 100+
CAISIN 125 Em” g1 gmsoé: s'g 6 Ohm §2 Ohm 10 Ohm 120 Ohm 10 Ohm $1.95 E :: ‘E ® = ZEQEF '.s‘é ,g
: ASST.2 Sea. 180 Ohm 220 Ohm 270 Ohm 130 Ohm %0 Ohm  S0pes. 4 i1 pf R R T 0605
coio ] 5 cO4M 2.4 470 Ohm %0 Ohm 680 Ohm 820 Ohm 1K e ® % B | SEF o o%
i % | CD-CMOS | cows 5| AssT.3 Sea L2K  LSK  LBK 22K 20K S0pes. $1.95 | s o 6 ;s |k R s
CO4006 118 | couon 4% 1s 33K 9K LTK 56K GAK e DO MOLT MYLAR EILM CAPACITORS
Cot0or 2= | cose CD#slo 13 | ASST.4  Sea. LK 1K K ISK K Bopox— ST-950 )iy i e | 2w HGE A
Couos 43 C D403 CD451L 123 P 27K P T R o4 Tmt il o1 i R
TR0 | Cu cos 4 | ageTis S %K sK_ BK WK 1Nk BOpes  $1.95 | Am( a2 o o7 A el
1 o] C 4046 o454 195 z +20% DIPPED TANTALUM CITORS
ooz = |licown codsls 288 BOK 0K 20K 30K 30K Ay M o -
. CD4516 149 ASST.6 Sea. K AR & BBV -+ SloAs M
CD4004 LW | codos Co4slE Lm = i £ . sopes. $1.85 2B N 8 ALY
COMWIS 11§ | Codos CD4sls - M LM Lsm 1AM Zam Hxv m o w B B
CD4016 = | cous! CDisx 12 ASST.7  Sea. M 3IM 1SM 4M 56M 50pes.  $1.95 afgﬁ - E St (8 T e e
1) COMLT 119 | Cosem2 CD4s% L ASST. B8R Includes Resi 3 1.o/38y M Mo | sV w8
ool : i ncludes Resistor Assts. 1-7 (350 pes. 10.95 ea. i
IS oy S || e o 350 pes.) $ 5 €3 | Wi, ALUMINOM ELECTROL YTIC CAPACITORS
= CD4020 L19 € DA0se C o453 27 $10.00 Min. Order — U.S. Funds Only Spec Sheets — 25¢ Axial 199 100499 500+ 199 100499 500+
o gnﬂm H: C D400 CD4%62 1.5 Elllf. R!gddl:gxhdld ssg‘ss.a.: Tax Send 88¢ Postage for your ilg.nsw 4 {: :g .112 u ﬁ
D022 5. C D406 D . 'ost =, us o nsurance LO/S0Y e o ¥- - 5 -
[EE CO4023 2 C 4068 gu& ;.:: s ok 2 SREERERS U AMECDICATALOG Fix a0 47 .18 PR
Eles 3| s B 3 D ione | Ge G d
QO C D405 23 | codem B B
. coam 1w 10/50V HT i iy
o | cows s | coum couM s ORDERS 2725V 8 a Hom
=1 co40? 8 | cosn MCl48 1795 WELCOME a0y BT I os o
o 4 W | coun MCI#I0 1895 7725V n o BT TR T
S cows 14 | couwns MCIMIL 1555 ELECTRONICS (415) 582-8087 | 47=av 5 3 B on
4030 43 C o407 MClMI2 1595 750\ b T ] 25 3
a et o oopa MO L MAIL ORDER ELECTRONICS — WORLDWIDE nymv, A A O
< Q&m s | c MCIS 248 1355 SHOREWAY ROAD, BELMONT, CA 94002 iy 5 Iﬁ f':? Ig g: 1{;
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(Ao Clock Modules| N

AUTOMOTIVE/
INSTRUMENT
CLOCK
APPLICATIONS:
-dash autoclocks

powasred Instrumnts.
Features: Bright 0.3” green display. Internal crystal time-
base, + 0.5 sec. /day accur. Auto. display brightness control
logic. Display color filterable to blue, blus-green, green &
yellow. Complete—just add switches and lens.
MA1003 Module g.os L Hxso) . $16.95
CLOCK MODULES
MA1023 7" Red Digital LED Clock Module 8.9
MA1026 7" Dig. LED Alarm Clock/Thermomater 18, QS
MABO36 3" Red Digital LED Clock/Timar 6.9
MA1002 5" Red Digital LED Clock & Xformer
MA1010 ,8" Red Digital LED Clock
MA1032 CBA 5" Digital LCD Clock
MA1043 .7 Green Digital LED Clock
TRANSFORMERS
102-P20 Xformerfor MA1023, 1043 & 5036 Mods.  3.49
102-P22 Xformer for MA1026 Clock Modules 3.49
102-P24 Xformer for MA1010 Clock Modules 3.49

995
‘[7 nS

% Sun Power Your Electronics!
SOLAR CELL PANEL KIT

Features:
= Output: 10VDC, to 100mA in Serlas
SVDC, to 200mA in Parallsl
= Panel b sasily connected lor
Serles o out
» Ower 11 square inches of active cell
surface

Tha JEM Sdu Ceil Panel Kit contains 20 sach sclar cells. On the
ino taps which allow the usel 1o select voltages

1 stor radios, Il bal
and uniimited exparimantal solar Bmi.cl!

power ling
mmllar.allllm from 0.5VDC o lm‘n\'muuu«nlﬁncn |
inad can panded by coupling additional in serlos
more voll of In parallal for more current. The lum grade |
soiar calls t for the oparation of most por-
table tery powered casselis tape players |

EPRO Erasing Lamp

= Erases 2708, 2716, 17024, 52030, 5204Q, stc.
- Erum up to 4 chips within 20 minutes.
of ona inch.
ial foam liner ic build-up.
. Budlvln safaty lock to prevent UV exposure.
= Compact — only 7-5/8" x 2-7/8" x 2"
+ Complete with holding tray for 4 chips.
UVS-11EL ReplacementBulb . . ........ $16.95

UVS-11E.. . $79.95

JOYSTICKS

J5-5K BK Linear Taper Pots . . .
JS-100K 100K Linear TaperPots . . . . . ... $4.95
Jvc-40 40K (2) Video Controller in case . . . $4.95

EECO Rocker DIP Switch — 'Minl Dlp
E MOST UNIQUE DIP SWITCH AVAILA
ulllmrum o retroti all major brands of Dewm.m ummnnm
1o provent thuation and nqdd ﬂnl -pace
mm 2

JE

2704/2708 EPROM PROGRAMMER

608 PROGRAMMER

ALLIGATOR CLIP TEST LEADS

-duty I color coded. Insulated alligator clip on each end. 15"
W"’ Yot te and ;ouu-

sach Black, red, blue, whit,
#ALCP (10 per pack) . .......$2.95/pkg.

additional

m;mmwm%
wystarma for s £an be programenad from the
rogramimed

A SUPPORT DEVICES DATA ACOUISITION (CONTINUED)—— 18 Book
mm :-u 4% | ADCOMSCCN  B-Bit A/D Converter (1-Ch. Multl.) s 3000
ey B0t Input/Dutput 33 | ADCHIICCN B0 A/D Converter (H-Ch. Muttl) Wl o 1640 pagea) . CotooD, s A/D Convarien
fais it Priority Interrupt Contral 58 | DACISELCH 100t D/A Conv, Mitro. Comp. (0.09%] 119 'I
oPAe Bi-Oirectional Bus Driver 14 | DACIHMLEN  ISBItD/A Conv, Micra. Comp. (0.3m) 88 | oo o oy
OPEM Clock Gensrator/Orfver 1% | DACISNLEN 100t D/A Convarter 10.09% Lin.) v e HM L' ADL‘ DAC TH e 0
OPEIN Bus Driver i# | DACHETLCM  10-DIROFA Convarter (0.00% Lin.) e B Wllwml
DPez Systam ControfierMus Orhar 4 | DACIZILCN 12BI1O/A Converter (8.39% Lin.) a0l Sooos N.,.,ﬂ..“uw.,
System Controller s% | cossin #-Channel Mutiplsxer L ) 7400, LS. e S ,,,d 'DMB00O Series
170 Expander for & Serles ¢ 2. BAUD UART “n
AGIAATOROLE COm. Bt RAM'S W08 mnn-wmun- set .
Prog. Comm. |40 (USART) =l Static Lin] 39000 Interall Dmlwhlm?-lml
Preg. Interval Timas 18x] Dynamic ”
DPIS Prog. Peripharal 1/O [PPI} Mt Statie 1%
Pt Prog. DMA Contrel 1mdxl Static LA
DRER ey CRY Contioner iy i
H et St 1w
oPun :;»: n::oluv(n;mm} Intertacy Tkt Statis MOS o o i
] e Timing Llaman 184 Static M0 1n
PO = -
o e e i 8L HLAD an:l nc Wall Transformers
Deue BRIt Bi-Diractional Recaiver 180xd Static Wns Low Power s Universal Plug and
P Oetal Latehad Peripheral Oriver 300 i‘me: Static s
oL Octal Latchad Peripheral Drl 535 | 4N (UPDHIE) B Dy Ty (MMATION X
e R e L Setcioe mnl-m"?‘- 12400
6800/6800 SUPPORT DEVICES ML ol Fast e " [y e tion st foct
Chae e 19 | gie Mxd Static Lx {r:'c.n Irg: n;:mu" 5 ug. tll ¥
MCHEICE  MPL with Clack and AAM um | pmss Haxl Oynamic Fully Decaded i snap, 120V/BOHz. 24
MCHIBAR| 1388 Static RAM s | s il Dynamic "
| Parigharat inter. Adant (MCHN) T4 | MaesssaeT 2} Dynamic T Prica
MO Priarity Interrupt Controlier 1296 | MMI290N 2 (U106) 16K Dynamic 13001 (UPDIRC-T) 1% 117V 12VAC 250mA 2
MCHELE M0 ROM (MCHAX) Ll B LY AK Dyn. 2000 (lower % of MAMIJ] 198 lC 5CI'-\ 11TVE0H: 12VAGC 500mA $4.95
=T Asynchronous Comm. Adsgter 69 | ML BEK (2950) Static M0ms e AC1000 117VM0H: 1ZVAC 1 amp §5.95
MacH Synchronout Serisl Dats Adanter &% | mss OO RAM () 10 AG1T00 117VB0Hz BVAG 1.7 amp 52295
MCENE e-diteol Digltsl MODEM % | UPDAMMMFAET 4K Dynamic M-pin m DCeg12 120V B0Hz B.9.12VDC 9055
[y 400003 Modulstor 1086 | TMBAM-SNL 4 Static ] Dveao 117VIE0H: H0mA $325
AT, Quad >State Bus. Trans (MCITH) 5 | TMsaen et Statie e DCeo0 120V 60Hz VDG S00mA 3395
MICROPROCESSOR CHIPS ———— PROMS/EPROMS:
M (mC) CPU (MPOMEN)  (IMHI) 1Ly | 1A I UV Ersssble PROM R C ON NECTOR S
Z0A, (T80-1) r:lu [MPCIEN] (AMHT) s | e 1 EFROM o
CDPIII n_ﬂ TMEITH MW EPROM 4V, +3V, +12V) 18 CRA R
RIS RIETI W ERAOM (Single +8v) L
mumaoc C)u—-l-l-: Silce (Com. Tamn. Grage) hm mRintal T1 1 EPROM .
MPU w/Clock (SK Dytes Memary) 1198 | T WK EPROM (8n1) (Single +5V) .a
mnn-u MPU—E-Bit (IMH2) 19 | MM BIK EPROM (Hitachi HN4SI4) e
INSMRNS :DU'HI,CMBI'.IH:IBHHDAHI l: L g 3;:':;: oo Clleiert 11:
INSIRNA  CPU (356 Bytes RAM] M s an or]
T eRUe .n."'.“,_ Seg | mesins 456 Bipolar PROM uw| DB2SP D-Subminiature Plug . . . . . .. $2.95
INSHTIN EPU w/Batlc Micro Interprater BN | BSLO(MSIM) X TriState Bipeclar PROM 1mj DB25S D-Subminiature Socket . ... .
Pocss cPu 14 PRO usl D20418-2 Scrow Lock Hdwr. (2) DB26S/P  2/$.99
Niteeeil MBI e — Cver 8 Mors PROMS Listed in Our Cataieg —
Bt rsasrens Slome e
» | BBau Charscter Ganarator (Upser Case} 198 e ""
30 | Buoem Character Genarator (Lower Casea}  u] UGBB/U BNC Plug .
3 |————NMOS READ ONLY MEMORIES— —] UGBS/U BNC Jack . -
= | Mcwmsrioe 130k] ASCIE SHifted w/dresk 1 HF Adapter . - .
19 | MCwmsmen unuu Math Symood & Pictures I gggru EHF P-m.l‘;'
L Alpha. Control Chac Sen. 11 P F gl
o | A ICROPROCESSOR MANUALS PL268 UHE Adagtec 2
358 | m-zm User Manusl | L2593 UHF Plug .
:: M-COPIESR User Manusl el JG260/U BNC Plug
2080 Lisar Manual .00
s SPECIAL FUNCTION UG1094/U BNC Bulkhesd Recp.
M | DsomcH Dual MOS Clock Driver (SMI) 1.
0 | DSOMCN  Dual MOS Clock Driver SMZ) 1% TRS-SO
us Betaic ovimilc | NS Fiumpy Dbe Controller um . =
v al . Communicatian Chip ns
M ommme e Sorasate s ial 16K Conversion Kit
s Cempatipie Clock 1148
N Quaa -1t Statie 1% | coren Microcontralier with seoiit RAM sys| EXPand your 4K TRS-80 System to 16K.
airc Fifa (Dusl ) [t ana Direct LED Driv K: comaes mmn'-‘r with: TV ey
COPMIMMN Micracontrolier with B-Digit RAM T8 8 ea. MM5290 (UPD416/4116) 16K n. Rams
DATA ACQUISITION & Direct LED Drive wil Buts Int. * D ion for C e
Univariat Active Filter 23% 535 | comeen B3 VAC Fluoe Deivar (o oke) 18] rpe qeis s150NS
T e L e B |———TELEPHONE/KEYBOARD CHIP§ —— =
TEESN- TR CHI SN N5 | avens Push Button Tulesnons Olster um| TRS-16K3 *200NS .
AV Repertory Dlaler il TRS-16K4 *250NS
::m Oaes el ] CMOS Ciock Ganarator [ K
AYSI% HeyBears Encoder (1 1L
PN JFETinaw0p Am L0 | Nohds  eyoewa Encoss Oiheyt 1m JE610 ASCII
LEIN Sample & Hold Amailtiers 19 | e Waysaand Encoser (I sl e
LM Y‘l“l-::"‘- Prec. R:l'- L’I::M'l Ll BT .
ADCEMLCN S-Bit Convartar {1 L s
DACHOLCH I-Bit D/A Canvarter BRE LIn) 235 | Mmoo Encoded Keyboa rd Kit

The JEG1O ASCI| Keyboard Kit can be interfaced Into
most any computer system. The kit comes complete
with an Industrial grade keyboard switch sssambly

62 s), IC's, sockets, connector, electronic compo-
nents and a double-sided printed wiring board. The
keyboard sssambly r-qulrn +6Y @ 150mA snd —12V
@10 mA for 60 keys g the
126 characters, upper and bnww case ASCI set. Fully

Two defi key for custom

applications. Caps lock for uppnr—cuu-onlv alpha charac-

GENERAL APPLICATIONS:

. EPROMS ! Uil 2376 (40-pin) encoder read-only memary
. d » le..::‘ —— eirgults ::l?p ou:::‘.‘ directly compatible with TTL/DTL or
+ Toresd the contents of 8 mﬂnﬂﬂ EPROM MOS logic arrays. Eary h'ﬂlli“hll with a 16pin nin ar
o ::::-_unomlu mm 18-pin edge connector. si x 14%"W x BX"'D

- I'l\DIld

 Theas sopartia Dispiey Reginters: § LED' for Hax JEB10/DTE-AK sipictured sbovel ...$124.95
rﬂ’llﬁ 10LED"s hum.mh and § JE610 Klt &2-Hey Heyboard, PC Board s ?9%
Ragiater sisplays the. of the RLAMs from fhe nﬁw micropeocesssr Lyaema Sy & Components (no casa). .

N = s ol frvn e prageemm— e ey Ao L L mﬁ:‘&':m K62 s2-iey Keyboard (Keyboard only) . .. $ 34.95
Fedoe dy Ll ”mmm A E mentp J‘W DTE-AK tcase only — 3w txrwano)$ 49.95
o force Mw mm ﬁm Iﬁ HHMI Mﬁm Colu\h % JE21¥ —.Igagioli"sélzl\f"l}:v% ‘R‘BBK“!TH’ Kit
coordinated with Ly 10 Al I

% 8%"D. Nm oadppbibolen " Ploese s ochs hemi: Sha SIH 110 Pmrlu:: -12vOC from incoming SVDC . . $8.95

wﬁm«m-ﬁ
Programmar can smutsts 8 programimed EFALOM by the use of Ha intermal FAM circuim.

JE215 Adjustable
Dual Power Supply

Ganeral Du\:ruptmn The .IE215 is @ Dual Power
Supply with i itive and nega-
tive output A sap dj for each
of the supplies p user unlimited applicati
for IC current voltage requirements. The supply can
also be used as a general all-purpose variable power
supply. FEATURES;

powe
pos. and nep 1. QVDC lu 15VDC.
— * Power Output (each supply):
— SVDC @ 500mA, 10VDC & 750maA,
12VDC @ 500mA, and
15VDC @ 176mA.
® Two, 3-terminal adj. IC regulators
with thermal cverioad protection.
® Heat sink regulator cooling
* LED “on" indicator
* Printed Board Construction
® 120VAC input
= ®Sire: 3-1/2"w x'5-1/16"L x 2"H

JE215 Adj. Dual Power Supply Kit (asshown) . . $24.95

mecessary. The JEGOR ‘comasine &
QI\! + 12V and + 20V, mww-ﬂmn—mlnmnm

that rewriting the entire progeem wl not ba

Progrememar) Bosrd ‘%IC‘!&MWM“H

JEEBBK 3 e W e e WY, S S e
JEBOBA Assembled and Tested
JEBO8-16K ADAPTER BOARD

GENERAL DESCRIPTION: FOR 2?1&'2‘?5! EPROMS
e e s i
e pﬁll:::. bhl?ﬂgﬁl memmmmwmmnmmum
JEB08-16K AdepterBomrd Kt . .........ciusinnmnr st $29.95
JEBOB-Upgrade  (Send assembled JEB0B to factory for adapter installation .. ... .$99.95

of the JEGOB-16K Adapter Board Kit)
JEBOBA-18K Mod. A JEBOB w/Adapter |JEBOB-16K) Installed .......... $500.95

[Picture not shown but similar in construction to above)
JEZ200 Reg. Power Supply Kit (VDC, 1amp) . . $14.95
Emnﬂwr Brd. (to JE200) £5,9 & £12V. $12.95
JE210 Var. Pwr. Sply. Kit, 5-16VDC, to 1.5smp. $19.95

2/82

$10.00 Min. Order — U.S. Funds Only
Calif. Residents Add 6% Sales Tax
Postage—Add 5% plus $1.50 Insurance

Spec Sheets — 25¢
Send BB¢ Postage for your
FREE 1882 JAMECO CATALOG

ELECTRONICS (415) 592-8087

MAIL ORDER ELECTRONICS — WORLDWIDE
1355 SHOREWAY ROAD, BELMONT, CA 84002
PRICES SUBJECT TO CHANGE

PHONE
ORDERS

JE60O
Hexadecimal Encoder Kit

FULL 8-BIT
LATCHED OUTPUT
19-KEY KEYBOARD

The JEGOO En:ndnr Keyboard Kit provides two separate
1 digits p from kay antries

to allow direct for 8-bit mi

or B-bit mamary circuits. Thres additional keys are pro-
vided for user operstions with one having & bistable
output avallable. The outputs are latched and monitored
with 9 LED readouts. Also included Is s key entry strobe.
Features: Full B-bit Istched output for microprocessor
usa. Three user-define keys with one being birable
operation. Debounce circuit provided for sl 19 keys.
9 LED readouts to verify entries. Easy interfacing with
standard 16-pin IC connector. Only +SVDC required
for cperation. Size: 3%"'H x BR"W x 8X"D

JEBOO/DTE-HK JpiciTe abose) - .- . $99.95
JEBOO Kit m'?a'z.tl':E‘nﬁ‘pn‘?:’E:S‘é:'m .$50.95
K19 19-oy Kayboard (Meyboard only) .. .. $14.95

DTE-HK (case only —3n"Hxaw wan o) $44,95

CIRCLE 44 ON FREE INFORMATION CARD

2861 AHYNHE3d
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P.0. BOX 401244R
BULLET ELECTRONICS cian 1x 75040 § | s —
3 3
Sound Effects Kit $18.50 | SEE SPECIAL WINTER Dosrbets FU‘"TECH AUDIO KITS
ThesE ot macompimierainm | PRICES BELOW 13323383 e
osmlilind hd bt The & Grvas § @ i e e . e ]
genecaior Designed aroune | SUper Music
B Tera” i Maker o LATEST AUDIO TECHNOLOGY
::m’:\::::. x:’-:;pz‘:um REVISION 2 [} & il FROM JAPAN
to -
‘am  the - a > J
EmnlEs o e (NS4S IS po | Mot AR o T
¥C0 Nome Tra shotwd | Im:..:.".L.-.f iz o<2a Pure Class A 25W + 25W
™ catr 4 2 it i : - '
e A O OB | o s HHOM Prxlghu : Switchable to Class AB 100W + 100W
an Adaasi Puise Gomes: | o yous can play 15 w % PR 2 Switchable to Bridge Class A 100W mono
B ocente =4 hlow yoLLGen play Bndrecs "p'c"“' fptin T B o g a0 gmtchabla to Bridge Class AB 300W mono
moen wersatility The 34" x & ammed microprocessor IC that comes with 20 ou > ¥ esp 200! &
PC Board leatures a prototype programmed short tunes. By adding the additional mnp;‘os- |- oE 8 il = ) S:Bql.lﬁl;l: R' gnses;— KHZ( 1dB:‘
ares 1o pliow for Lser added (2708's) the system can be expanded to play up 1o 1000 e & @ < e @ = gna 2. D‘ISE ﬂtlﬂ_ 20dB
gacutny, Extts prowammed | noles par PROM. Just think . . . a compact lectroric 2 2xe28z Non-magnetic Chassis
i will play dozens, hundreds or eves ax BEaoy - it i i
e Gums.Ssm T | 0 USTE o elortons of mosie Tra K comes wilh = 338 i gQu Out-board" comprehensive protection
other The ot n'a | Slectonic components lless the PROM). and e driled. O | 2 = B‘é‘:ulm’ . i
mwltiple of appl Ti a loard which measures 4" x 44", z i
Nele .Q’um'fﬁ"wﬁ' B T st atar saction 1 on Lhe !'IMUPC bosrd and 1N <332 “ Ri I::Iécfliji“{vnw“rllﬂlm‘gtgg use Of NFB "
Asvembly manisd ameming charts, snd detaded TBAT7 chip drives an 8 ohm speaker (not included), from & whisper to . "?D ciency Ul nvection CDO[II’IQ
spacificanons. il e, batiary  not included). On board sar splitting volume. Since the unit works on 12 VDC or 12 fj] T under 0.007%
100AMW amp will drive a smail spesker duectly, of the unit can be VAC , vehicie or portable operation is possible. What do
connected 1o your sterea with incredible results’ (Sceaker not | YOuU get for $24.967 yth ‘ 4 §83338%
Included), TEATT Is inchuded. Availabio separately for $1.15 oach. case, swhiches, and PROM. Additional 2708 albums [ -
o programyaut own PROMS ubing ntotmaton prowised [N
n am you using information provided =
with the kit instructions, Lists of available PROM alb
7 watt Anﬁo Amp K'i't “'“ available on request. (Nole: Umrglays.rocl'ramcmf:’:‘:l;r:: P o E umj g
SMALL, SINGLE HYBRID IC AND COMPONENTS FIT ON A 2" | rofe at a time, it is not possible to play chords or a melody 225zhbo
x3" PC BOARD (INCLUDED). RUNS ON 12VDC. GREAT FOR | With harmony aimultaneously.) o Gtg
ANY PROJECT THAT NEEDS AN INEXPENSIVE AMP. LESs | * Envelopa control gives decay to notes. o 832¢%
THAN 3% THOD @ 5 WATTS. COMPATIBLE WITH SE-01 # On board inverter allows single voltage (+12) operation. Zz E 8 o S by
SOUND KIT, OPTIONAL ACCESSORIES w 8 |
DIP Switches (One 8 pos. One 5 pos.) 2.00/set | I8 kA
vt A SeesSsmds i el 0200
‘Wwo 3 position ‘sel
oomsaay Kit $9.95 (For remota wiring 1o PC Bd. to access tunss) S22 2F
If you have trouble sleeping and you would ike the restof | Afirective Tan Plastic Case F ol 9 2
the neighborhood lo share your misery then this little kit | W =1PHg Trnstormer v o= g§23 g8
will be for you! There is no way to accurately describe the u;:?;;?;m-‘m;:%:;mmm, Sag ;
:;e:gnl(y howls, sclr‘;.:;ns and tones that come out of this |1, Super Music Maker with case and two 5-position rotary FOZ E =
; p m are mixed, switches $32.00
and stepped at a varying rate. 10 Watts of crazy sounds. A [2 Super Music with one 2716 2K X 8 PROM filed with
great fun kit or a practical burglar alarm. Complete with |, 9 ections of additional music {1500 notes) §32.00
:'C ebc\a'ard and all necessary companents less speaker, For [ 17 "ok Ball of Wl §2 + case and swilches. $39.95 Fran
12 VOC. ORDER DA-02 L3e g
—ZZ<Z
e ORDER : du3,7
. 3TZ Time Zone Clock Kit Ol or Witts o Frue Oetates 8E gé o8 A
a0g Model A502 ntro
Microprocessor/AROM clock kit keeps local time (12 hour | * COD MINIMUM $20.00 + ADD $2.50 FOR COD'S g 2 B é s *Di t DDC,C St.r‘ro C«? i|Cenur
'E"'é‘;ﬁk;g”gz world time 20nes (24 hour formal); Large | * U5 DELIVERY ADDRESS MUST ACCOMPANY ALL COD SOf_w = D(Ea:er\ra cq?cl:jl.ﬁtlrr;rg rom Input to Output
B readouts 10 min. |D timer for HAMS. Comes .00 HANO! RORRE 9=z L :
complete with attractive plastic case and wallplug XFMR. : :’1& mc cklmDuI%'I‘I‘érI_cK HRER S000 g (] 6 [a] E g i’ cmde FH lnp"’“ m a'“ W
o 8 Digl [hrs., min: nec} & Dt NTAL Thsabiais + ADD 9% FOR SHIPPING Eoulla 8 * Separate Moving Coil RIAA amplifier
* 3 Tima Zones (Selsctable) « Battery backup * TEXAS RESIDENTS ADD 5% STATE SALES TAX £ ESE" * Di i
et e et e + ALL FOREIGN ORDERS ADD 26% FOR SHIPPING gzg°c 2 Distortion below 0.005% (3V)
;‘*‘“"’W‘ - plated PC boards * Eau. [ra;::iw%m%ﬁmr CARD OR COD # 2 ; g8 . g‘ax Output 15V
» Seconds AisseUHold feature $54.40 ORDER EaE & requency Response 20Hz-20KHz 0.2 dB
wZ0 - A it
* Maximum Phono Input

MC = 16mv RMS (1KHz)

MM = 270mv RMS (1KHz)
* Built-in Headphone amplifier
* Relay Output Muting

ELECTRONIC KITS FROM HAL-TRONIX

2304 MHZ DOWN CONVERTERS. TUNES IN ON
CHANNELS 2 TO 7 ON YOUR OWN HOME T.V.
1982 HAS FREQUENCY RANGE FROM 2000 MEZ TO
2500 MHZ. EASY TO CONSTRUCT AND COMES
DISCOUNT COMPLETE WITH ALL PARTS INCLUDING A

RADIO-ELECTRONICS

8

DIE-CAST ALUM CASE AND COAX FITTINGS,
ELECTRONICS REQUIRE A VARIABLE POWER SUPPLY AND
ANTENNA (Antenna can be a dish type
or coffee can type depending on the
signal strength in your area.)

2304 MOD 1 (Basic Kit) $49.95
case & Nttings)
23021.-‘- MOD 2 (Basic / Pre-amp) $59.95
{inchudes case & Mttings)
2304 MOD 3 (Hi-Gain Pre-amp)  $69.95

(Inchsdes case & fittings)
POWER SUPPLY FOR EITHER MODEL ABOVE IS
AVAILABLE. COMES COMPLETE WITH ALL PARTS,
CASE, TRANSFORMER, ANTENNA SWITCH AND
CONNECTORS (Kit) $24.95
Assembled $34.95
Slotted Microwave Antenna For Above
Downverters $39.95
.t...lI-'.'ll.l‘l‘l't‘..lll-l.t.
PREAMPLIFIERS
HAL PA-19—1.5 mhz to 150 mhz. 19db gain operates
on 8 to 18 volts at 10ma. Complete unit $8.95.

HAL PA-1.4—3 mhz to 1.4 ghz. 10 to 12 db gain oper-
ates on 8 to 18 volts at 10ma. Complete unit $12.95.
(The above units are ideal for receivers, counters, etc.)
l..tt""ﬁ‘l.“...I."‘t...llltl
16 LINE ToucH TONE DECODER KII g:ag

P.C: BOARD AND PARTS +uevssas369,

L Towy Ty oo K0

16 LINE ENCODER KIT, COMPLETE §§T§
CASE, PAD AND COMPONENTS ....$39,95

NE KIT, COMPLETE WIT
%:isléf 'PA]EJNiggEEOHPDNENTS 300 .S%.BS

CATALOG
JOIN THE PAK!

Send for our Free catalog and become a
member of our exclusive Pak. Our

members receive Paly Paks’

exciting catalog several

times a year. We offer:

Penny Sales, Free

Premiums and Low,

Low Prices on a wide variety of

Electronic Products such as Computer Periph
erals, Integrated Circuits, Speakers. Audio

Equipment, Rechargeable Batteries, Solar Prod

ucts, Semiconductors, and much, much more!

Take advantage of our 25 years as America’s

foremost Supplier of discount electronics

RUSH ME YOUR FREEDISCOUNTCATALOG!
NAME:
ADDRESS:
CITY:
STATE: ZIP:

CLIP AND MAIL COUPON TODAY TO:
POLY PAKS, INC.

P.O. Box 942, RA-2
\‘8. LYNNFIELD, MA. 01940

CIRCLE 75 ON FREE INFORMATION CARD

(617) 245- 3!28)

MANY, MANY OTHER KITS AVAILABLE

B 30 oot s o1 B, b e T
HAL-TRONIX

AL o
-
& <
¥ P.O. Box 1101
e s ¢ mowne  Southgate, MI 48493
wazin
s ST ST
IFORMATION: AL g200 wlﬂmmmmw

CIRCLE 76 ON FREE INFORMATION CARD

Model A1033 Integrated Tube Amplifier
* Latest Japanese Design
* Distortionless Output Transformer using
special winding technigues
* Most circuitry on PCB for easy assembly
and humfree performance
* Output 30W x 2 Ultra Linear
(Switchable to Triode)
15W x 2 Triode Output
(near class A performance)
* THD under 0.4%
: g;equencpﬁegponse 30~30,000 Hz (-1dB)
parate Pre-Out and Main-In KIT ONLY
$499

$499.00

Send $5.00 for each assembly manual,
refundable with order.
Monarchy Engineering, Inc.
380 Swift Avenue, Unit 21
South San Francisco, CA 94080
Visa or Mastercharge acceptable.
S e e s ]



‘10 99) 1500V 75 50W—This ongmal Sanyo

transistor replaces most horizontal
e outputs in the market today.

ERS

Exact Replacement Semiconductors. Now for a limited

time you can take advantage of quality replacement semiconductors
at a special introductory price. Sale ends April 1, 1982. Minimum
order 10 pieces.

ERS 1234 . ...28°¢ $]29

ERS 128 e
ERS 129 ERS 1634 ...*3%0

g ERS 165 3940
===

The Professionals Choice. Why pay more
for others when you can get QUALITY replacement
semiconductors DIRECTLY from MCM? Each ERS
semiconductor is backed by a TWO year warranty.

mem distributes ERS semiconductors - m

as well as thousands of electronic %238

parts you use everyday—at

prices that are too low to pass up. [ Japanese '

and American semiconductor listings by the hundreds' _l CATV

Supplies [ | Chemicals and solvents for the technician [ | Replacement and
original speakers for hi-fi and musical instrument reproduction [ | Ceramic and
magnetic replacement cartridges [ | Connectors [ | High Voltage Triplers [ | Test
Equipment [ | Video and Audio Replacement Heads.

Call MCM toll-free to place your order and ask for our Iatest catalog.

CALL OUR TOLL-FREE LINES TODAY FOR IMMEDIATE DELIVERY!
1280076224315 1280025434330

Ohio Watts Line National Watts Line

858 Congress Park Drive, Centerville, Ohio 45459
Business Office 1-513-434-0031

CIRCLE 52 ON FREE INFORMATION CARD

1
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RADIO-ELECTRONICS

R

VIDEO

36 Channel Up Converter
for TV & VTR cable VHF o UHF

1-3 pieces

292

4 pieces & up

s24'05&1. Model V5736

O Allows complete programming of VIR

© Watch or record any combination of
standard or Pay-TV programs

O Receives Midband and Superband
channels on UHF

O For Beta/VHS type recorders

BRUCE 37- Channel
Wireless Remote Control

TV Tuner Commander 500
1-5 pcs. =

1092

6 pcs & up i
-

*9953 Reg. $199.95

QO For all channels; for all TV's

O Red LED channel readout 1-99

O Master power switch and fine tune
controls on remote O Easy to install

O Scan channels up and down

I TEKNIKA Wireless
Remote Control TV Tuner

S‘lug 95

ea.
Reg.$169.95
Model 6301 2Ll

O Easy to install; just 4 wires

O Electronic channel selection and

indication. VHF: 2-12, UHF: 14-83,
O Ultra-Infrared Beam Control
O Master power switch

Video Control
Center
Model VT8-157

$59 95

O No need to
change cable to access input to TV set.

© One output; 4 inputs

O No AC power required to operate.

O Auxillary input and output.

CATV 30-Channel

Remote 95
Control medel asc- 8¢ s79

Consists of 2 units: remote control channel
selector with fine tuning, ON/OFF switch;
and converter body.

TV Accessories
7002 2 Set VHF/FM Amplifier $ 9.85 ea.
7004 4 Set VHF/FM Amplifier § 12.95 ea.

Coax Accessories
DCS-A/B CATV/MATV Switch

$9.00 ea.

855 Conklin St. Farmingdale, N.Y. 11735
" Master Charge | AN insumANGE . co0's e

s VISA = COD 600
= Money Order B
s Check over 1000.00 reense 1250
N.Y. State residents add appropriate sales tax

Minimum order $25 plus $4.50 shipping and handling.

Jou ree (800)649-9518

" DEVICE

ASORS/SHOCKWAVE —8 ——
PPF-1. PHASOR PAIN FIELD — s being lested by Gov'i for riaf control. Soon
1o come under weapons resiriclions as an infernal machine. Easily hand-heid
Hazardous — Use with discretion. SOLD ONLY FOR ANIMAL CONTROL
PPF-1 $15.00
IPG-3. INVISIBLE PAIN FIELD GENERATOR — Produces directional lield
of moderately intense pain to lower back of head up 10 50 fi. ngarelie pack sized

enclosure s gasily hidden

IPG-3 FLANS $7.00 IPG-3K KIT $39.50

IPG-30 ASSEMBLED FOR ANIMAL CONTROL $49.50

HUG-1. HIGH POWERED ULTRASONIC GUN — Produces directional 130

dbs of sound pressure energy al 20-24 kHz. Hand-heid. intended for lab use
5 PLAN $10.00

PARTICLE BEAM WEAPON 57 $15.00
LHP-2. BEGINNER VISIBLE RED NON-HAZARDOUS OPTICAL

DEVICE, ld|ushb|u£ulse

LHP-2 PLAN! $7.00 LHP-2K KIT $39.50
LP-3/LRG-3. LASER PISTOL AND RIFLE COMBINATION — 7-24 walts
of infrared energy

RG-3 PLANS $10.00

LGU-1. VISIBLE RED LASER GUN for holography, special effects, cloud
writing, sic.

Qu-1 PLANS $10.00

LC-1. BURNINGICUTTING CO2 LASER — 10-40 watts continuaus.
P

AUB-1. WELDING/DRILLING RUBYIYAG LASER, intense red
RAUB-1 PLANS $15.00
HPS-1 HIGH POWERED PORTABLE ENERGY SOURCE FOR
LASERS & MAGNETIC WEAPONS exploding wires. shock waves, elc
HPS-1 PLANS $8.00 HPS-1 KIT $49.50
— SECURITY/PERSONAL PROTECTION ——
INF-1. INFINITY TRANSMITTER — Uses telephone lines lor selective home
o office listening while away on business or vacalion

INF-1 PLANS . $15.00

50-4 SEE IN THE DARK — Device, long range. SD-4. . PLANS. . $10.00
VWPM-5. WIRELESS TELEPHONE TRANSMITTER — Long range.
VWPM-5 PLANS $10.00 VWPM-5K KT $34.50
FBT-7. WIRELESS MICROPHONE — Extended range

FBT-7 PLANS $7.00 FBT-TK KIT $34.50
HOD-1/TT-6. ELECTRONIC TRACKING AND HOMING DEVICE —
HOD-1TT-6 PLANS . $6.00 HOD-1KTT-8K KIT .50
TAT-2. TALK AND TELL — Device records telephone when in use

TAT-2. . PLANS $5.00 TAT-2K KIT $14.50
PSW-3. PHASOR STUN WAND — Produces energy capable of burning flesh.
Intended as a last resort parsonnel defensa wea

PSW-3 PLANS $8.00 PSW-3K KIT $58.50
Send for Iree calaleg descriptions of above tems, kits and parts, hundreds
more. We accapt, Master Charge and VISA or when ordering send check or money

fo:
SCIENTIFIC SYSTEMS
DEPT.RE BOX 716, AMHERST N.H. 03031
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ELECTRONIC
COMP NTS

MANUFACTURERS OF QUALITY
ELECTRONIC COMPONENTS

Battery Clips & Holders

Cable Sets Connectors Capacitors
Displays, LED Fuses Jacks & Plugs
Knobs Lamps Potentiometers
RF Coils Relays Resistors
Switches Semiconductors Speakers
Test Equipment! Traonsformers Tools
Wire & Caoble

WE STOCK What We Catalog !

® Sales and Order Dek
Opan fram 6,00a.m.[PST)
®TERMS: CO.D. Visa,
MesterCharge
(Open Accounts Available)

® Fhone ond Mail
Orders Welcome

® Ower 10,000
Ditferent
Hems in Stock

MOUSER ELECTRONICS

11433 WOODSIDE AVE SANTEE. CA 92071

(71414 Twx 1175

CIRCLE 78 ON FREE INFORMATION CARD

SIMPLE SIMON ELECTRONIC KITS, Inc.

7 + 11 SWD PARTS KITS

MITSUMI
VARACTOR
UHF TUNER

Model UES-AS6F

$34.95

Freq. Range UHF470 - BBIMHz
Antenna Input 75 ohms
Channets 14-83 Output Chaonel 3

ar PART

¥ N BESCRUTION mict
1 VT1-5W  Varactor UHF Tuner, Model UES-ASEF | $34.85
2 CB1-5W Printed Circuit Board, Pre-Drilled . . -.. 1888
3 TP7-5SW P.CB. Potentiometers, 1-20K 1-1K, and

5-10K ohms, 7-pieces , . .. .. . 5.86

4 FR35-SW Resistor Kit, % Watt, 5% Carbon Film, 32-pieces. . . 4.95
5 PT1-5W  Power Transformer, PRI-117VAC, SEC-24VAC,
B PP2-S5W  Panel Mount Potentiometers and Knobs, 1-1KBT

aod 1-GKAT w/Switeh. . .................. 588
7 5514-5W [C's 7-pes, Diodes 4-pes, Reguintors 2-pes

Hat- Gl T-piees o e L S e s 29.95
B CE9-SW Electrolytic Capacitor Kit, S-pieces. .. ... ... ..., 5.95

9 CCI3-SW Ceramic Disk Capacitor Kit, 50 W.V., 33-pleces. . . . 7.95

10 CT-5W  Vanble Ceramic Trimmer Capacitor Kit,

6-85pld, B-pleces. .. .. ... LN ol 5.95

Coil Kit, 18mhs 2-peces, .22uths 1-piece (prewound

inductors) and 1 T37-12 Ferrite Tomoid

Core with 3 ft, of #28 ware. . .............. 5.00

I.C. Sockets, Tin inlay, B-pin 5-pieces

ond d-pin 2-piwces ... .....iieiie .o, 186

Spesker, 4x8'* Oval and Prepunc!

Wood Enclesare 2 <o s oL oL D

14 MISC-SW Misc. Parts Kit Includes Hardwara, (6/32, 8/32
Nuts, & Bolts), Hookup Wire, Ant. Terms, DPOT
Ant. Switch, Fuse, Fussholder, wtc. . . . .. .. ..0.86

Whea Ocdering All Items, (1 thru 14), Total Price ... ....139.95

UHF ANTENNAS and ACCESSORIES
IYZZX
VHF-UHF WIDEBAND
ANTENNA AMPLIFIER

MODEL ALL-1
50 MHz — 900 MHz

12 dB GAIN + 0.5d8

A Revolutionary New
One Stage HYBRID
IC Broadband Amplifier
This unit is not available anywhere else in the world, One unit
serves many purposes and is in Kit or A bled
form. Ideal for outdoor or indoor use, Input-output impedance
is 76 ohms. Amplifier includes separate co-ax feed power

45w

12 IC5-5W

13 SR-SW
-. 1485

supply. Easily bled in 25 . No coils,
elc. 1o tune or adjust.
ALL-1 Complete Kit plus Power Supply ... ..... §24 .95

ALL-1 Assembled/Tested plus PowerSupply . . . . §34.95

INTRODUCING OUR NEW
14 ELEMENT — 14.5 dB GAIN

I' STVA-3 YogiAntenna, 14.5 88, 75 obm, Chan. 60-68 . . , $19.95
STVA-4 YagiAntenna, 14.5 &8, 75 ohm, Chan. 44-52 . . . $19.95

STVA-1 YagiAntenna, 11.5 68, 75 ohm, Chan. 42-54 . . . $8.95
STVA-2 YugiAntenna, 11.5 68, 75 o, Chan. 20-28 . . . . $9.85

RG-58/U 75 ohwm Low Loss Coax Cable. .. ............ $.12p/m
F-58 Comtiol Conmetees, M., ... ooiiieouaaasnnnnas 39
MT-1  Special UHF 75-300 chm Matching Transformer, m. ... .. 145

ALL-1  HYBRID IC Widebard VHF-UHF-FM Antenna Ampiifier Kt . . . 24.95
ALL-1  HYERID IC Widebard VHF-UHF-FM Ant. Amp. Assembled . . 34.95

Mail Order Only — Send Check or Money Order To:

SIMPLE SIMON ELECTRONIC KITS

Calif. Orders:

3871 S. Valley View, Suite 12, Las Vegas, Nevada 89103

Tel: (702) 322-5273

All Other Orders:

11850 S. Hawthome Bivd.,, Hawthome, Calif. 90250

Tel: (213) 675-3347
Minimum Order: $18.95. Add 10% Shipping and Handiing,

For Orders over $40.00, Add 5%. Catalog §1.00,
— VISA and Mastercard Acceptable —




= =
im-pak
electronic components

Belmont, California 94002

One-Stop Component Center ™

This is a partial listing of over 600 items available
from 600 authorized Jim-pak Distributors:

3/4 Watt @ 70°C
16 Turn Pot.
Linear Taper

100 Ohm, 500 Ohm,
1K, BK, 10K, 50K,
100K, 500K, 1Meg

2 Watt @ 70°C
7/8" Slotted Shaft
Linear Taper
1K, 5K, 10K, 25K, BOK,

100K, 1 Meg

(Phone Junes)

REPLACES THE TELEPHONE RINGER BELL WITH
PT030 Wall Jack

A SELECTION OF 30 FAMILIAR TUNES
FEATURES

"CI.

Telephone
Replaces monotonous telephone ringer bell. Easily connects
to any standard phone. Use alongside regular phone or replace
remote ringer elsewhere in building or outside. FCC approved.
Use on any phone system — worldwide. Use different tune to
identify extension phones. Microprocessor controlled. Adjust.
vol. control and variable tune speed control. Operates on 2-9V
batteries or AC Adapter (not incl.).

PT030 Phone Tunes
AD30 AC Adapter

7 LS Schottky M

P P Attt et s et Lt it et e et
RhzereaetoicRbiks

5WAY DC VOLTAGE ADAPTER
With Universal Plug & 9V Battery Snap

Saiectlve volla e: 6,9,12VDC.
ection (+1).8
Hne — adapter to
plugs. 6" line —
adapter to batt. snap.

120V/60Hz. 300mA.
DCe912 .95

JE215 Adjustable
Dual Power Supply

General Description: The JE215 is a Dual Power
Supply with independent adjustable positive and nega-
tive output voltages. A separate adjustment for each
of the supplies provides the user unlimited applications
for IC current voltage requirements. The supply can
also be used as a general all-purpose variable power

FEATURES:
Adjustable regulated power supplies,
pos. and neg. 1.2VDC to 15VDC.
Power Output (each supply):
SVDC @ 500mA, 10VDC @ 750mA,
12VDC & 500mA, and
15VDC @ 175mA.

® Two, 3-terminal adj. IC regulators
with thermal overload protection.
Heat sink regulator cooling

= LED “on'" indicator

® Printed Board Construction

* 120VAC input

® Sjze: 3-1/2"w x 5-1/16"L x 2"'H

JE215 Adj. Dual Power Supply Kit (asshown) . . $24.95

(Picture not shown but similar in construction to above)
JE200 Reg. Power Supply Kit (EVDC, 1amp) . . $14.95
JE205 Adapter Brd. (to JE200) +5,:9 & +12V. . $12.95
JE210 Var. Pwr. Sply. Kit, 5-15VDC, to 1.6amp. . $19.95

SOCKETS ‘
- o g

Wire Wrap

14 pin WW tin .
14 pin WW gold 1.09
16 pin WW tin .79
16 pin WW gold 1.19
24 pin WW gold 1.69
40 pin WW gold 2.75
14 p. plug/coverl.29
16 p. plug/coverl.3®
24 p. plug/coverl.95
Also, The Molex Line

Low Profile
2/. 9

/59
’5{99

99
1.19

CONNECTORS

Sodl AL 2L IR AL M JLLILJLIL LALLM

D-Subminiature Plug
D-Subminiature Socket
Cover for DB25P/S
P.C. Edge
BNC Plug
BNC Jack
UHF Adapter
UHF Panel Recp.
UHF Adapter
UHF Plug

UG260/U BNC Plug

UG1094/U BNC Bulkhead Recp.

PR, SRR
EBRABBEEEREE

DESK TOP ENCLOSURES

DTE-8 (Pictured)
DTE-11 (Pictured)
DTE-14 (Pictured)
DTE-HK (Case for JEG0O)
DTE-AK (Case for JE610)

CAPACITORS

Dipped Tantalum ELECTROLYTIC
Amfd@3sv 2. 39

Almfd@3syv 2/.89

Imfd @35V 2.! 39
2.2mfd@sv  2/1
3.3mfd@2sv

4.7mfd @25V

10mfd @25V

i3mfd @25v

100V MYLAFI

d @50

47mfd @50V
100mfd @50V
220mfd @50V
1000mfd @25V
2200mfd @16V

50V CEFIAMIC
10pf-.022mfd §
047mfd
1mfd

W LINEAR m
A5 1!59

5
1.19

[
e B

ReTERRAIIRRBBBS AN
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[T (XY

Sun Power Your Electromcs
SOLAR CELL PANEL KIT

| = Output: 10\-‘90 to 100mA in Series
5VDC, to 200mA In Parallel
= Panel may be easily connected for
Series or Parallel out
= Over 11 square inches of active cell
surface

MI%RS)PROCESSORS
8 Bit MPU

CPU

8 Bit I/O Port

8216 Bi-Directional Bus Driver
2513/2140 Character Generator
8197 Tri-State Hex Buffer
AY-5-1013 30K Baud UART

AY-5 2376 8B-Key Keyboard Encoder 11,
2114~ 4K, Static RAM (200ns)
MK4115 16K Dynamic RAM (250ns)
2708

2716

ZB0A
MC6800

8080A,
8212

[

—
102N L 2 I VO 1O B 00 N o G0

8K. EPROM
16K EPROM (+5V)

RieiohResRRiRR

Function Generator Kit

Provides 3 basic
waveforms: sine,
triangle and square

]
i b Baratns B0

» Voltage line tap @ 0.5V incr
= Provision for charging batteries

* Overall panel size:
4%"L x 4%"H x 2"D

The JE305 Solar Cell Panel Kit contains 20 ea. solar cells. On.
the panel board are power line taps which allow the user to
select voltages (1 voltage at a time) from 0.5VDC to 10VDC.

The applications of each panel can be further expanded by
coupling additional panels in series for more voltage or in
parallel for more current. The premium grade solar cells pro-
vide the current necessary for the operation of most portable
transistor radios, small battery powered cassette tape
players & unlimited experimental solar projects.

ceeena. .. 539.95
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wave. Freq. range
from 1 Hz to 100K
Hz. Output ampli-
tude from 0 volts
to over 6 volts
(peak to peak).
Uses a 12V supply

r a £6V split sup-
ply. Includes chip,
P.C. Board, com-
ponents & instruc-

JE2206B ... $19.95

123




PRECISION
AUDIO
FILTERS

LINEAR PHASE Low
s EACH  PASS FILTERS CAN
Youm BF USED IN FOLAL~
CHOICE  ASERS, ANALIZERS,
MULTI-AMPING ETC—
USING OF-AMPS, HIGN PASS AND BAND
PSS FUNCTIONS ARE EASILY CONE
ORISINAL COST WAS OVER $100. EACK!
I-28" SOUARE X 172" WiGH,
8 DBSOCTAVE, LINEAR PHASE
STOCK® FREQUENCY STOCK® FREOUEMCY =
13 KNZ = BOARD CONTAINS
23 KHE .(JJJM.IM MPISIZ NI-SPEED [E-BIT DAC
MOOULES; PLUS WUMEROUS POTS, KC°S, ETC.

F-o3i2 32 WI

F-0Ng
1. 25 KM | F-0200
2.8 KM | F-0400
s kMz | F-o800

43 KHI
80 KHZ

MOOULES FOR YOUR OWN USE—THE
BOARD ARE WORTHM IM EXCESS OF § 1,000
— INTERFACE YOUR COMPUTER TO
THE REAL WORLD —

OUANTITIES
LIMiTED

MOUNTS [N
172" HOLE

WE "
e  ASSEMBLIES

WITH GOLD EpaE -FIIIMII FIT 8- m
CONMECTORS, EACH BOARD HAS ROOM FO

TOGETHER!
ESE ARE BRAND NEW, ULTRA-NIGH

BOE 14,18 OR |8 PIN SOCKETS. DOUBLE

SOCKET BOARDS 10-1/2° X 7-1/2° LACH

HEAVY CHROME

WITH 100 PIN EDGE COMTACTS —WowW| PLATE

YOU CAN'T LOSE!

MOUNTS M I* HOLE
12° LEADS
B-2570 (2 0Z)
ZNTOS TO-I WPM 23V MI-SPD SWITCH 204
BAYONET
MJ2955 TO-3 PHP COMP TO IM308S SGORET 4T
TO-3 NP (15W SOV 134 v LEADS
TO-92 NPH 40V 100-300HFE FITS 3/8" DIk
TO-92 PHP 4OV 100-300HFE BULE
TO-5 PHP TW 63V SOMNI PUSH- 1M
TO-5 PHP 5W 40 SO0MKI WOUNTING

o AP BOARD CONTAINS ONE ANALOSIC MP-2FO

v -~ ASSORTED IC'S, POTS, ETC,
_ \// A/D and D/A

Converter Boards

~ ullusnc GIVEAWKY PRICES |
BLED O TESTED BOARDS WERE

DESIGNED FOR USE IN OIOITAL INSTRUMENTATION RECORDERS
DY A TOP MFR—USE AS I5 O REMOVE THE A/D OR D/A
MODULES OM EITHER

PANLL MOUNT

B-1ITO

PUSH BUTTON

CIRCUIT
OREAKER
0O |1 AMP
thoz)

CATED COMSTRUCTION
B-1910 (2 02}

TO-92Z MPN 30V 300-S00HFL
“PramonDBACK
ELECTRONICS COMPANY
X PO BOX 12095
SARASOTA, FL, 33578

PHONE ORDERS B13-953-2829
CONTIMENTAL US ADD $2 25 FOR THE
FIRST LO & 25¢ FOR EACH EXTRA POUND
WEST COAST ADD &3 FOR TME FIRST LB
8 25¢ FOR EACH ADDITIOMAL POUND
—— 37 MINIMUM ORDER —
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SOUND EFFECTS GENERATOR KIT f
Exciting sound effects kit uses tha popular TITE4TT chipta
develop phasor, locomotive, siren, tweeting Bird, organ,
model T, etc sounds Uses dip switch lor simple =
programming of the generalor. A programming chart is
Included for many different sounds! The kit produces good
volumae and tora from 2° speaksr. Cparates from OV
battery, Size of board: 335™ x T

Caazz  $1288

FASCINATION STAR KIT

Produces an “Exploding Star” visual effect using 2% LED
and IC circuitry. The center LED lights first then the ne:
group of LEDS light and then ancther set lighta until tF
cuter edge of the star lghts up. The process then revers
itsall. Greal attention getier for pama rooms, discos. et
Operates from 9V battery.

Casxz 510908

EI.ECT'ROHIC WHEEL OF FORTUNE KIT

1y popular game dovice! Push the starl bution and a
Muhl rod ball u.EDSJ appear 10 spin arcund ten numbers
aining speed a3 you hold the button down When you
release the bution the slectronic ball appears 10 slow down

2 small speaker emity a ticking sound in synchronization
Unit operates from 9V battery. Sire of board: 297 x 267
Caoé 52

PHOTO SLAVE TRIGGER KIT
Probably the most sensitive slave trigger it on the marks
ot atfected by ambient iight Much superior than LASC

types. Thia kit can oparate from bounce or indirect flas
Simply connect shutler cord (included) 1o the strobe th
\. will be used as the slave. When the master strobe is fired 1l

slave strobe will also Nash. Size of board 157 x1°
CH5 5800

120 VAC DUAL STROBE LIGHT KN

Xenon
Strobe Kit

Complete variable
rate sirobe light kit

Contains

all parts,

PC board, Saari
fine cord $7.50

instructions :qi Tt \

KENOR BULBS. KIT FEATURES F A8
FLABH MATE ANS CRERATION FmoH
170VAC, CosPLETE WiTm ALL PARTE,
FC BOARD AND STRSSL TubEd. 312
oF soans: 3% & 1%,

C4564 $12.00

P.0. BOX 27038
CHANEY DENVER, COLORADO 8023
electronics inc.

Phone Orders = Minimum AD Order $6 .00
303-781-5750 = Please include §1.50 for postage
= VISA MC accepted
= Phaone orders are welcome

Send lor our free catalog ol unique items
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=

===l CALIFORNIA COMPUTER SYSTEMS

s100

2032 32K STATIC RAM A& T.

200 NS ECTEs S i S s e e e $629.00
2116 16K STATIC RAM A& T.

200 NSEC . e ...5329.00
2065 64K DYN&MlC RAM A & T ............... $548.95
2200 S-100 MAIN FRAM A& T ... ... ... .. $379.95
2422 FLOPPY DISC WITH CP/M 2.2™ .. ... .. $329.95
2802 6502 PROCESSORA&T. ... ... .. ... .. $282.95
2810A ZBOCPUA&T.. $249.95
2710A 4 SERIAL 1/0 A & T. S $291.95
2718A 2 SERIAL, 2 PAHALLEL a\ & I' .......... $305.95
2720A 4 PARALLELA&T. ...................5214.95
PROTO BOARDS WW ... ...........ooiviennnnns $39.95

APPLE PRODUCTS

TI14A 12K ROM/PROM. ... .. ... .. $68.50
T424A CALENDAR/CLOCK. . .. .........o.ouu $106.95
T440A PROGRAMMABLE TIMER. ... . .. ... $98.50
TATOAATO O CONVERTER .................. $105.95
T490A GPIB (IE 488) INTERFACE. .. .. ... ... .- $265.95
TIONASYNCISERIAL . <o il oo $125.95
T712A SYNC SERIAL. . S s LA $1 5385
7720 PARALLEL STANDARD. ... ............ -$98.95

77208 PARALLEL CENTRONICS................ $98.95
78118 ARITHMETIC PROCESSOR W/DISC. . .. ... $342.95
7811C ARITHMETIC PROCESSOR W/ROM. . ... .. $342.95
TORMAWW BOARD: . cosoos o cisninsvasass $22.95

7510A SOLDERTAIL BOARD . .$23.95
SOFTWARE

2610 CP/M™MACRO ASSEMBLER ON DISK. ... .. $76.95

2620 CP/M™SYMBOLIC INSTRUCTION DEBUGGER . . . $64.25

2630 CP/M™TEXT FORMATER . v e e 964,25

2640 CP/M™BACKGROUND PRFNT UTILIT‘lr ....... $4295

OTHER CCS PRODUCTS ARE AVAILABLE.
CALL FOR PRICE.

::7
a4 WCROCOMPUTER PRODUCTS
$100 PRODUCTS

CBIA 8080 PROCESSORPCBD . ... .. ... . .. -$32.95

KIT .o . 0 0815595, A&T. .. $215.95

CB-2 280 PROCESSOR BOARD.

|48 Fleees e S e $198.95, A&T ... $269.95

VBIC 64 x 16 VIDEO, PCBD. .. ... §32.95

KIT o eiap e e 915385 .ﬁ&T. ...... $199.95

VB2 64 x 16 VIDEO, PCBD . e §32.95

KIT . $175.95, AT $234.95

VB3 80 CHARACTER VIDED 4MHZ

KIS 345,85 AT T e $425.95

UPGRADE RAMS FOR VB-3 542.00

104 2 PARALLEL, 2 SERIAL, PCBD $32.95

KT ... 815595, A&T $194.95

PB-1 2708, 2716 PROGRAMMER BOARD.

KIT............ 513595 A&T. .§$18595

ME-10 16K STATIC RAM

KT e $29995 A& T. $339.95
APPLE PRODUCTS

A488 IEEE 488 INTERFACE . R e .. $399.95

Al0 SERIAL/PARALLEL INTERFACE

KT ..512595, A&T §155.95

ASID SERIAL I/O

NI s e $87.95 A&T $97.95

APID PARALLEL 10 W/0 CABLES

KT i Ty ey $67.95 LY R e Al $87.95

OTHER SSM PRODUCTS ARE AVAILABLE.
CALL FOR PRICES:

MIKOS

MOMNDAY-FRIDAY, 8:00 TO 12:00, 1:00 TO 5:30
THURSDAYS, 8.00 TO 9.00 P.M

(415) 728-9121
P.0O. BOX 955 ®» EL GRANADA, CA 94018

PLEASE SEND FOR IC, XISTOR AND COMPUTER PARTS LIST

FEB SPECIAL SALE
ON PREPAID ORDERS

(CHARGE CARDS, C.O.D. DR P.O'S NOT AVAILABLE)

WAMECO PCBD'S: EPM-1, PTB-1, RTC-1,108-1. .. §19.9!

SSM PCBD'S: 10-2, 0B-1............... $22.95
MB-1 (MKB, 4K x B).......... $14.95
MISC: 8K x 8 RAM, A & T 450 NSEC..... $50.95
20 DM EECS A ey A $79.95
IERIKIT et e $45.95

74 LS' SERIES PRIME PARTS

EA 5 FOR EA 5 FOR EA £
LS00 .25 1.23 L5132 .75 3.56 LS197 .85
Lso2 25 1.23 LS136 .50 2.38 Ls221 1.5
LS04 25 1.23 LS138 .75 3.56 LS240 1.80
LS05 25 1.23 LS138 .75 3.56 L5243 1.75
LsSo8 .35 1.66 LS145 1.20 570 L5244 1.75
Ls10 .25 1.23 L5147 248 - L5245 2.15
LS13 .45 214 L5148 135 - LS251 1.00
LS14 .99 4.50 L8151 .75 356 LS257 .B5
LsS20 .25 1.23 LS153 .75 3.56 LS258 .B5
LS26 .35 1.66 LS155 .90 4.28 LS280 .65
LS27 .35 1.66 LS156 .90 4.28 LS266 .46
LS30 25 1.23 LS157 .75 3.56 Ls278 .50
L832 .35 166 L5158 .75 3.56 LS290 .80
LS37 .55 250 LS160 90 4.28 LS283 .80
LS38 .35 1.66 LS161 85 451 L5295 1.05
LS42 .55 2.50 LS162 95 451 LS367 .70
LS74 45 2.14 LS163 .95 4.51 LS3e8 .70
LS75 .50 2.38 LS164 95 4.51 LS373 1.85
LE85 1.15 546 LS166 1.75 8.31 LS374 1.80
LS86 40 180 LS173 .BO 3.80 LS377 1.45
LS80 60 285 L5174 .95 4.51 LS378 1.18
LS92 60 285 L5175 .95 4.51 Lss20 2.25
LS93 .60 2.85 L5190 1,00 475 LS626 2.25
LS122 45 2.14 LS191 1.00 475 LS629 1.44
L5123 .85 4.50 LS192 .85 4.04 Lse82 3.20
L5125 .80 4.28 L5193 .95 451 LS683 2.30
L5126 .75 3.56 LS186 .85 4.04 LSe88 240

QUANTITY OF 5 FOR MUST BE OF THE SAME DEVICE. T
MAY NOT BE MIXED. AN ADDITIONAL 5% OFF PURCHA
OVER $50 ON LS PARTS ON PREPAID ORDERS BY CHECH
MONEY ORDER ONLY,

VISA'or MASTERCHARGE Send account number, interbank number. exprats
and sign your order. Approx. postage will be added. Orders with check or maney of
be sent post paid in U.S. If you are not a regular cuslomer, please use charge, ci
check of postal money order. Otherwise there will be a (wo-week delay for ch
clear. Calil residents add 6% tax. Money back 30-day guarantee. We cannol
retumed IC's that have been solderca 1o Prices subject to change without noli
misimam order. $2.00 service charge on orders less than 31000,
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AATOH-GAVIN .

Equalizers  Mixers~ LED Meters Fall & Winter ‘81 — TEST EQUIPMENT

cOMPARE! 31 BaANDs H || Electronic Component
5 T Catalog FREE 160 Page Book

SEEKING ELECTRONIC COMPONENTS
COSY. rxous

B -

. .
Tealsln® . s Feoa®

We carry the Following:
TEST EQUIPMENT
«B &

= LEADER
- VIZ

- -n
. .
an® . ene
o ee,l lgine

.
- . DLILICNN ALt .
. B

Audiophile & Professional 2 CH., /3 Octave Equalizer.  unique LINEAR « BECKMAN
- Mirror Image Circuitry. Totally eliminates snap-on. Generates a TRUE *15db Boost * HITACHI
and Cuton EVERY BAND withoul band to band phase cancellation or rainbow elfect. - : gk?f':'ﬁggfg'cm‘n“

» HICKOK —
ELECTRONIC COMPONENTS| "

« Super Low Noise J-Feis ON ALL BANDS . Regulated Power Supply
. = Slew Rate: “13 Volts™ per microsecond  « Buill-in Record Swilching - no need to re-palch

And as always with Aaron-Gavin Instruments. Lowest Noise. B oronocAnaslo Sy

I Lowest distortion and Great Over-All PROFESSIONAL Uualilv.. SiCamaalicr b
GRAPHIC EQUALIZERS LED METERS (All Integrated clrcults!) * Conneclors. Cables sy s o sais
Description Kit Mig. DOT or BAR Pattern, 3 position range switch

TOOLS i b OLM PeQUIRS WL O

31Bond Sterso EQ | $279.56 Description Kit Mitg.

- 31 Band Mono EQ $157.05 | :;;;;‘; Fronf panei e only * Weller. Ungar. Xcellite. Vaco. etc. FUJI-SVEA INC.
mimiswelo jse2 | MAGL Wl s Cuss
MlE R g e e : :
. “szrémis% '?2,3':2 1?:::3 20160 (hone) Jssodo  ssa00 e Over 10 million components in stock to serve you
. 5BandMonoEQ (1% 4914 18 9827 Down to — TIg8! e Over 20,000 sq. ft. of warehouse inthe East & West
= NO MINIMUM ORDER!

- Order with this Coupon or send for product speclfications.
Check box for the Item of your cholce send check, money order, COD or Viso, Master

- Charge. Your card number. Exp/date, L & e o,
Add $7.00 for shipping and handiing. Check Freq. Range: 16Hz-16HKz [ 20Hz-20KHz
Check style : Rack Mount  OJ Fia! Cablnet [ Upright Cablnet

- (® CALL TOLL FREE
* FU]I'SV 800-421-2841
P.O. Box 40325 Cincinnatl OH 45240 Local 1870220

Depl. Radio-Electronics

NAME PHONE
Mame Phone
. ADDRESS Company
city STATE ZiP Address

Aaron-Gavin, 1901 E Deere St , Dept. 18, Santa Ana, CA 92705. Phone: (714) 957-8710 i

SNNEEEEREENNEEEEEE CIRCLE &9 ON FREE NFORMATION CARD

CIRCLE 68 ON FREE INFORMATION CARD

HUGART

o Ses 5 VOLT S

3 G STEPPING AL e
MOTOR $20%

SONALERT SOLDER Fits SHUGART 800/801 DYP’KA;”I(EWR:MS
MALLORY SNP-428 KESTER 60/40 wm-p:r hz R::mn SSI\-:D;SYN1 :P:G-::-f:ﬂ:::'ﬂs D2104A 16 Pin
Nl Il B el I Ay e 65 s

DIABLO BRIDGE a=m| 1000 VOLT PROM
Fowen PRINT A4 | 10 AMP gl 12 AMP st2x oL oc
SUPPLY HEAD 600 VOLT DIODE 24pin ST
$47%° Mairix Head ¥24500 2?&202?84]!" s coungn'zRstm
. Fils DIABLO 1880 %" Leads 40Pin +5 -12
JOYSTICK $g500 5200 10 for 5150 | 1% 10 for $10% s495
1 5 matal andia i ourpur RS-232 LM 323| COMPUTER GRADE CAPS
SSNisqee 11tll-zznvac :152‘5{;:%-51‘:;. CONNECTOR 5 VOLT f:?? Yo sawc 5928
5595 5-3/4x7-1/2x4"h - 12 VDC - 1 Amp. - 3 AMP 1;m:;:nm:smc
g,_ 1-3/4 x 172 3350
SH!:ELDED POWER CORD DBC-25P m;“:s " sges mmourD 25v00 s2s 4
= p = @' e 2 Heat Sink 75¢ | 22,000 MFD  25VDC
6'-7"Lg. *2% 10 for *20® D8B-25 cover ¥1% = 1-T/16 x 41/4 h 2328
TRIAC |(s PHONE 7812 DATA
W iorr i S uack | ¥ 12volt CASSETTES
EDGn.Efr:E:TEH 100 for 57 - .4 25¢ 1LAME 10 for $15%
= somsmzn | AU | w906 10for o7 o
sgso R e e
ROTARY, REELECTIVE TERMS ALTEX ELECTRONICS
DIP SENSOR . Quantities Limited
SWITCH COD, check, money order s Wi Sunset In Texas Call
Trﬁ::::‘:-ﬁ xc‘:d? VISA, Mastercharge San Antonio, Texas (512) 828-0503
10 Position BCD Photo Darlington outpul 78216
Texas residents add 5% state sales lax.
1% 10for*12% | 1% 10 fors12se | A 5T heeing charges lor omers 1-800-531-5369

CIRCLE 56 ON FREE INFORMATION CARD



RADIO-ELECTRONICS

)

V-1000

Vista
“Y-DRIVE”

S THE LAST WORD IN 8”
™ FLOPPY-DISK ENCLOSURES

THe VISTA ¥-1000 FLOPFY DISK DRIVE SI.IBO\'STE:
L]

t Storge.

capacity o 05 i 44 magabyies @ Industial sty cabanel m?h e cast bont bens @

e UL s 054 s A&l Sovce Pk and ot sl ity
provided 3t fo ks 5w} @ Dok o0 ® Foatens

O ISCOUNT PRICES
AT b s s v s 31405
CABINET wan (1) cctey sedna crives firchuieg power sty & cabil. $1985
Fn TRS 80° MODEL |,
PMC 80 ZENITH H89,

_*@ S$-100, etc.

o ONLY 310 ea.
MODEL V-801,
80 TRACKS, SS

ONLY 425% ga,

2 DRIVE CABI.E ,29.95 4 DRIVE CABLE . 38.95

MOSTEK MK4015
" 4K Dynamic RAM

1
i1 Refrash while supply lasts only .49°
Pin aquivalent to MK4027 except has 1 ms.

S-100 WW
$2.99 each

FIRST QUALITY AT SURPLUS PRICE

2708 EPROMS
PRIME-450 Ns.

8 for $29.95

4K STATIC RAM SELL-OFF

TYTTTIPTY Zilog 6104-4

Same as TMS 4044 but designed specifically
for Z-80 based systems This is full-spec
4K x 1 RAM, 450 Ns.

While supply lasts $1.49 each.

SPECIAL PURCHASE
$59.95 Limited Supply $59.95

18K Altair RAM Boards. Fully Populated as is.

FLOPPY DISK DRIVES
QUME" Datatrack 8
. Dnu I Iﬂld

ACP LO"||'1|I PFIICE 5569 95

Tandom TMI0C-1 54" Disk Drive.
MP| BS1-5%", 40 tracks

Seaman Comullblo Mml FDD-120-8D.
PENSCI Moeli 277 Dual..

MP1 B52 5%" Dual. . .
WANGO/SIEMENS B2........ .
MP9 Dodll'rlﬂhDMI'l\‘slﬂqu mDBTrIcM iye
MP1 92 Double Track Density Double Sida, 180 Track....

8800 HICROHQDULE"’ PRICE LI.'I'
MODEL NO, DESCRl
SE00A Sngle aoarn Mq:rocomm:ar 99 00
Advanced Single Bd. Comp, (5809) 595.00
16 Siot Mother Board 17

Card Cage

8 Siat Mothar Board

DC I lgg;v Supply
e 0

Utdity Prata Board

Anith. Proc/Memary Module
Butfered Uty Proto Boare
32K EPROM/AAM Module

rogramming Head
arallel VO Module
Senal-Paraliel 170 Module

16K Siatc RAM Module 470ns
32K Slatic RAM 450ns

Mullpie Programmabie Timer

8 Channel Dupiex Seral O Mod

Indeingent Tape Controtier

22/22 1/0 Module

Cantact Closure Madule
UNPOPULATED BOARDS (Alsa Avaiabie)

RETAIL STORES OPEN MON-SAT
1310 "B" E. Edinger, Santa Ana, CA 92705 Showrooms, Retaill, Warehouse
STORE =2 542 W. Trimble Road. San Jose, CA 95131 = (408) 946-7010

STORE w1:

“*Retail prices may vary.

MEMORY EXPANSION KITS
4118's, 16K (200/250 ns.)
l 6 K Specify Computer
Call For Volume Pricing
Model 737 '
® Centronics complote printer %/
and compare the leatures
® New low prce $835.00
2 or 4 MHz Expandable uses 2114L's
S-100
16K 4 MHz ART 217,95
J2K MHz Kit . .. .289.95
Bare Board .,
Bare Bd. wial

$24.95 TRS-80/APPLE $24.95
8 pes for $24.95 nnm
CENTRONICS PRINTER
@ The 737 has everything Check
32K STATIC RAM BOARD
16K 4 MHz Kit . .159.95
MK‘MH‘A&T 33900
D
less mam . .

Z-8 CPU comes with
Tiny Basie & debug
program on the |.C.

BIPOLAR CPU SALE
Signetics 8 x 300 8 bit CPU
While stock lasts 14.95 ea.

UV “Eprom'' Eraser
Model UVs-11E $68.95
Hokds 4 Eprom's at a ime.
Backed by 45 years
expenence
Model 5-52T,.. $325.00
Professional ndusinal Model

NON-LINEAR SYSTEMS, INC.

20
DIGITAL

muiLTiMeTer $319°8

BECKVIAN
é’ DIGITAL MULTIMETERS

TECH 300 Digital Multimeter. . . . .
TECH 310 Digital Multimetes heper
TECH 330 Digital Multimete
\J‘C 201 Vinyl Carrying Case

-202 Deluxe Carrying Case .
Huan High Voltage Probe
RAP-221 RP Proba
Ct-231 AC Current Clamp . .
DL- 241 Delxue Test Lead K-
TL-242 Square Test Leads .

&

-100 Box
The ns\;r 'éﬁrﬁ?ffc ] g’oa?gfestures ad
MHz Z-80A CPU and full-teature front
panel. 20-slot actively terminated mother-
board, with 25 amp power supply (50/60 Hz
operation, incl. 68 cfm fan).

ors1, $1795

MHz, 84K RAM, l/O Board, 20 slots, front
panel, double density disk controller
board, Full 1-year warranty.

List $3795 ACP Price

* Z80A CPU A MHz
* & ysar programmabile funclion keys

* 82 Kays with numeric keypad PRICING
S $1099.00

PC-8001A Microcomputer wil2KRAM . 51295.00
PC-8012A HO Unit wii2K RAM,
Expanaion siots
PC-B031A Dual Mini-Disk Driva Unit
PC8032A Add-On Dual Mini Disk
Driva Unit
234 Impact Matrix Printer,
Tractor/Friction Fead
PC-B034A Cable for FC-8023A Printer
JB. |20|I-1LAJ ngﬂ Resolution

T95.00
129500
1095.00
860,00
4395
265.00
185,00
PC KN
JC-12020H| 1998
Bm: Language L“rnmpamd
%90( A Ierecomputer Horann:- Manusl

£012A O Unit User's Manu;
PC-8031A Dual Disk Liser's M. i'Hl!l

.0. Box 17329

FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST AT FAIR PRICES!

1. Proven Guallty Factory 1ested products only.

2. Guaranteed Satisfaction

STATIC RAMS
MICROPROCESSORS e FLOPPY DISK 1/O
ZBOO) 16 bt 1o 8MD $180.00 21L03 48 GALE 177101 8°& Miniiopgy. .. 2486
28002 16 B 10 64K 14900 s Haam o2 iRk 1781 Dual Flopay 2095
Z80, S .9, 2111 Plan/ars dms 1w 179101 Dusd Floppy. 3695
B % Ml Y s Rim R sty
L=t 1695 | 214N 4sous) 375 350 333| 17370008 ooy L.l 5408
€D 1802 975 2114Latons: joaia S S50 98 3A0 1691 Data Separal .10.98
Sonon. % Hiiiiom sy 4m am 3w 3143 Gk B e o e
Py 1985 4044 250 o 095 T80 600 o 1Y
”mw L 1495 4044 450ns. 505 585 475 FLOPPY CHIP SET
OB v ass | S i rm aom || Dty
= A it ] () o] o
m bl Suﬂ ! 095 Ho 195 175 128
2903 401 Supersica 2098 Hilmasee 38 18 43 $79.95/set 2143
e
E;;.‘?m 3333 2147 Low Powee dKStatic 065 008 605 A/D CONVERTERS
BAO2. 1695 adll 3855 A0 B700 B bt Binary 1350
9% 8701 10 b4 Binary 20
DYHAMIC RAMS 3405 Von 1o Frea Com 138
AVGATIE 16K 110 Pin) — 240| 58750 3% Digd BCD 1295
Setof 84165 200 Ns 24,95 1408L6 6 bt a9s
nlsaxua Panl 2.49 140818 8 b ]
431 (18 Py ret DACOI O to A 5395
aoeo AR x 122 Pl 495 ﬂﬂs
:PG::-:I:G:AI J:! DAC 100
W8 e Pnuro aia s T\I'CNIPSJSOUND
£995 201 198 143 o5 AY38500-1 6 Games BAW.
B s et
ADVANCED SUPPORT i e il s el
5004 5 A Wipeou! Ga 950
AMDS1T Anih. Processor . 17500 $19.95 we: 1% AV3BEOT-1 Snotng Canary. 8%
Bl e T e s
inev. T
AMSTT DA Conirolier 103 MMS320221 TV Synch Gar 935
L=
LM1880 RF Modulatce 398
z-ao SUPPORT CHIPS | rPns MMST100 HoC Cker TV i) 11895
2k Gen
25 MHz 875
CFo S8 1295 1 ML Woxuleor !
TC 25 MH: 878 18 WAVEFORM GEN.
m ;g E:: ;;gg 2‘2 3033 Funcimﬁ Gen. .. 4.50
ZBOA-DMA 40 MHz 3695 . msnu vco fg
20500 28 MH: 398 a XA2208 Funclicn Generatos 525
Zosion 25 Mz 3 "0 = SHIFT HEEISTEHS
1 4
o8 25Mi . 3296 | ZERO INSERTION FORCE A o
28081072 40 MHz 3940 [16Pa 3550 40P 51025 ;ﬂrt 142 gummeun 288
4 1.4 11
8080/8085 SI.IPPOH"I' LED READOUTS e lvas ey 3
B155/8158 O 495 B Ceer e
BSB LO wih Eoiom .. .. 8498 DM 30 R Gow Comee e B M
8202 Dyn RamCont .. ... 3485 it X0l e Aok 2 149 ?am; 2495
:E?g:‘:r ,?:_Dm" % gg FNDSOY %00 Fmd  Conm Camedt |#1 3347 505 9408 .55
B274 Prionty bt B e s o
5218 Bua Diwer 767 PYEGIBIN 3001 Commidemt CTS DIPSWITCHES
B224 Ciock Qan 85 ycex W0 e Comm Camoie r OTS206-2 175 CTSI06-T 175
8224-4 {AMHiz) 75 pagise 500 Crawe Comem Cutese 18 CTS2064 175 CIS2064 195
8220 Bus DMr 285 TIBCD 00 fed - Con Catiai kL CT5206-5 178 CTS206-0 193,
=22=3 L Denvar :; INORST dnGy g : E”Tm ’;; OR-6 CTS206-10 1.95
s ot 48 i tirsoeme s CONNECTORS (GOLD)
2243 10 Exp 9AQ  MEARTII 0 N Comm o i DB25P (RS232) 225
8250 Asyn. Comm Py LS i LR hiE DB25S Female 375
8251 Prog. | gy VIREE I e e 1) Hood 128
B253 int. Timar 1288 5on 370 Rad 4 | Mowdecess 109 Sat wiHood, Sale 7.50
8255 Prog 'O 50 wikia 3R Ay O L 295
B257 Prog. DMA, 1895 wANIBA 70 Red ke beeas (L) ALBE WA, 5T, 650
PHQ?.IH!_ 1505 AN 300 Red  Corwn Asode gt DF 125 W‘ws-:miwum 495
8275 CAT Controllar 4595 xAwoar % :: Comm A«;:g 1 50/100 5-100 Cornector st | 305
8278 Prog Keyboard 1588 N6 St ,
ey mm, cmcesieur |
8800 SUPPORT CHIPS WOz 0 G G e Lok OF !
H BOB0A
88101265 8 Aam 13 DADE 00 e Lo G Agare 1 32K Siahc RAM @114)
”mzo‘ ihies R T T a B l-n; - g'}& EDN;"!nIzEDﬂ
£828 Prioeily Int. .. Lo et e el ey ey LM O ie o
8834-1 512 x 8 Eprom 1888 30 30 Velow Come Canade Mg OF r-n u,qn,
SHD48508 CAT Cont, 2965 N b BeE
8847 E?:II: Cfrr : & g: IC SPECIAL PURGHME ACP Exlonder .WE'MG:!QN
8852 Serinl Adapter s 05
Qaaz SaiA 14 | Besteudfam 85| 9getMothermoardwivicy- 2095
G074 1 ahiHs 08 23 | DACMETOMCor & SoundBa.
i The || MozmHiSomdA | sioonvsasiseundBa_adss
BASO Bus Dviver ... 219 MC10145 19« ECL Ram 150 Apple Sound Bd._, .. 2495
MCea48s 1998 MK3S50TFE CI 495
2498 ;‘#;gsgusmm MamIO o 45 PRINTERS
6502 IUPPOH'I' cmn Mc02i0 B9 ToMos 4y
8520 PIA 780 7 14187 “
8522 Muk 1.98 LM?IDCN 2 148 i
2,003.004 005, 2198 | LMTiiC 20 74074 i i
8532 ., 1905 -5ea5.00
ass1 1995 " Bo% 00
. l425.00
BIPOLAR PROMS | it lonefubes e
LA 830N Ground Faut1C 3o ]
LM 2000N Quad Ampliier % .-
Custom Pnzirammlna LM 2017H Freq fo Vol Cone 2189 1260
IO 28 | Avaasar owr o %a0s | Anedexvsodbeni . . 145000
avarimay i
g8t mamgmrs.. 2| Men s0s3 el Smoks uiecrer 738 BN 11 600 MET; <5255 5,00
45387 25834100 x B Prom {IM 5E00)
B251 45287 (258x4TS 428 | ULN 20034 7 channel Orwer o TERMINALS
1E0S804TSETO (B12x 10T 850 MCM 14505 64 bt Sialic Ram 695
B2S131/TASATY {S12xiTE . .. . 4 [4N28) Opto Cougler
gmmm?wm‘rs 1'51 12 TELEVIDEO
e ru 1288 s
7454 T8 9120
,Mos PRO Ms =
0668 Adds Viewpoint .......
1858 A Dialog B
mﬁ:&wzmms | g %Tm%u”
75,5V, (450N |.750
;mn t450MD g 3 Iz
[G!O)m 75 uuaauui 290
um LMIZIK 495
vty % MC1372 895
MME298-4A/8 - 295
CHARACTER aln. v 1
2513001 {5V} Upper Eﬂiﬂi ‘s: g’:‘.n
D oo Loearey) }2 8 VERBATIM DISKETTES | 0wme01313- Caler

55
MCMEST10 Ascli Shifted 1265
MCMB8740 Math Symbal 1345
MCME8750 Alghs Cantrol 13,45

UARTS/BAUD RATE

TR16028 V. 12V 3195
AY51013 5. 12V 495
AYS1014ATB1Z (5149 695
AYS101 541863 (5V) 695
IMBA0Z T95
IMEADY 895
350 USAT 995
16718 Asiros. 2495
SALETRI4TI0 ......cveeee
MC14411 11.95
4702 1495
wo1941 955
COM 5018 1695
INS B250 . 1595
KEYBOARD tnmcm
AYS-2376 1378
AYFIS00 1375

CIRCLE 43 ON FREE INFORMATION CARD

Irvine, Calif. 92713
Direct Order Lines: (714) 558-8813
(800) 854-8230 or (800) 854-8241

100% CERTIFIED ERROR-FREE!
® 5 THACKS. BOWBLE BENSITY, SINGLE-BIDED &'

mivE DESCRFTION PRCEBAX 10
52401 Soft Secwend TRS 60 v 518
55510 O e and WS Ao oz e

52518 6 Mise ez Mernpoby
& 634 77 TRACK BOURLE BENIITY
T W/NED MEIRTRCE

S Seciowd TRS 80

5
5
%,

1B 1§ Hale

40 TRACKS DOURLE lll‘!l lill_!
35091 Solt Seriored 54 450, Wi
2510 10 Hoke Hard BASF. WAS

55016 16 Hoke band M
& [ CEATWIES BNSNETTES

FOS00 41 Solt Segie Devsdy 3740
FDRO X X2 Hard Sngoe Demsty SM
FOOOI01  So Doubie Dedy 1744 “m
FOA5G01  Soh Double Sced Ennlﬁl"'uu e “an
VOLUME DEALER PRICING AVAILABLE
WE ALSO STOC N-CALL

me

AMELE HH
{4

" W
e nH

llldl‘! 14y
# 51
NGLO

s, Ordar
™wx U!HINUH &1
and phana na.

2 ue
B R A v 52 601

pricing B,
Order. Wa reterve tha right 1o sub-
sttute manulaciurer

FOR INTERNATIONAL ORDERS
1310 E. Edinger (714) 953-0604

SantaAna, CAS2705 TWX:910-595-1565




741500

7400 TALS164N 1,19
s TALS165N B9
SNT7400N SN7A12IN 59 28 TALS16N 248
SNT4OIN .2 SNT4125N .39 28 TALS1BBN 115
SNT402N 22 SNTA126N .44 35 TALSIBON 115
SN740IN .22 SN741281 .50 28 TALSITON 199
22 SNT4122N 68 28 TALSITAN. B9
SNT405N .23 SN74136N .75 ] TALS1TAN 89
SN7406N .23 SNTH13ON .95 28 TALSITSN 89
SNT40TN .23 SNTAMIN 78 TALSTIN .39 TALSIBIN 220
SNT40BN 28 SN74142N 295 74LS1ZN 33 TALSION 145
SN740GN 23 SN7A14IN 295 TALS1IN 47 TALS19IN 1.5
SNT410N 22 SN74144N 295 TALSTAN 95 T4LS192N 98
NT411H 29 SNT4145M 62 ;11515: g ;:g:;m i ?g
SN7412N .20 SN74147N  1.95 4LS20 . ;
SNT413N 39 SNT4148N 120 TALS2IN .33 TALS195N .95 les and Service
MTAN 50 SNT4150N 109 TALSZZN 33 TALE16N B9 HP-85 Apple “® 64K
SNTAIBN 29 SNT415IN 67 ;4@3: g ;:tg;gm ‘.9111; $2695.00
N7417TN .28 SN74152N 67 4 : . .
SNTAZON 22 SNT4153N .67 TALS28N 33 TALS240M 189 HP 7225 Graphics Plotier. 1?95 (] z&ﬁ? goﬂcgrdd M ax "Syste m
SN742IN .35 N74154N 118 TALSION .20 TALS24IN 180 HP 18K Memory Module ... 5 00 + 16 am Car
SN7422N 29 N74155N .78 7ALS3ZN 33 TALS242N  1.89 n:s 174" Eual Master ng, DB" Dgu z;ggg * Disk Il wicontroller L :
SN7423N .20 SN74156N .7 FALSTIN 55 TALS243N 180 HP 5 1/4" Single Master Fiex. Disc Drive 1 e
Shrimn 39 owaiomn oo W TSN 45 TasauN jas HP Parsonaity Module . ... e Apple Il wi48K Call for more pricing!
Td 4 X TAWer . ... e vAsSTERRA LS -
32;%3 ';’2 2351133 § n'ﬁﬁ: He P'DttwéPrlnlnrn%?"M <1000 Total Value $2719% your price $2229%
7 K 4 - Input/Output g i \
SNTioN 23 Shratean B e o [Wlievencncu TN iww | savel For Pascal System add $425%
" i erial Interface
SN7432N 20 SN74163N 95 =
SNT43TN 25 N74154N 26 HP-83 $1895.00 Apple Products Sold In-Store ONL
NT438N .20 SNT4165N 20 HP-41: pomrml. Yot Easy to Use
N7430N .29 SNT4188N 20 « The HP-41 communicates with VISTA COMPUTER
NT44ON 19 SNT4167N A5 HP 41-CV yoin words s well as numbars SstssrvactUninieupuoe 1.3 w300 e CC8 parata Gaa 7204 a0
SNT441N T8 SNT41TON A2 * You can customize the HP-41 to Viian BG"80xT4 Card 37500 Naw Abpie HiBoeed Seriai b0 s
SNT442N ST SHT41T2N 50 our own design :mm 4340 col enPastEmgn| 00 Waw m.—a-::;—:q.no BT
SNT443N 85 SNT4173N A5 = Programming is last and easy “m?:?:ﬂ-ﬁ:::;re Conbaiie: :;a':; Haw M.;n;“‘ i ;z:
SH7444N .95 SNT41T4N A5 . Evﬂ;:ml:g“’ SI0Ly SavEs Uecrosott 18K Ramcand 800 Agela Graphics Tasia s
i H 268 Prota ;
g:;:ﬁ: ;g 2:;::;2: 133 = Optional g'u"Pher;!lu allow you Ez:::?-::;::;‘ﬂ;::-ml -ﬁ?& Apgie D-tl:l':"{oﬂl-!! :_x;‘n
SNTHTN 85 SNTA1TTN 45 1o gxpand capabilities. :i.‘.’-'.i.’.”c‘iﬁ,ff, 5405 iitgeseca mn
SHT448N 179 SN74179N 57 Rz Systan. Hiosd Iy ot 20 Communieations Card "o
NZAION 19 SNT4150N 5 HP-41CV Hgf-; 2 :Hlen:j IntralE 40 180 00 Intwger AOM Card 15095
SNT451IN .19 SNT41BIN 15 el SO0 Iniralad 10 Marsats Cont. Sys 24000 Call. Prud Vinicale Keybssed 1
SNT4S3N 18 SN7T4182N B8 HP-Oplical Wand o VL R ABcls Fan
08

HP-Plotter/Printer .. ...
HP-Ouad RAM : CF3 Mistunetion

=, MINIMOVERS | &is s
oot ROBOTIC ARM

SNTA54N A8 SNT4184N
SHNT456N 25 SNT4185N
SHNT460N 23 SNT4188N
SNT4TON 29 SNT4188N
SNT4TZN 29 SNT4190N
SN74TIN M SNT4181N
SN74TAN 34 SNTA192N

Cona Mires
ACP 18K Upgrade 1t
Pascal For Abave” New Scott Yoice Recegriles VET 2

lﬂm'e/// Tiay}

SHNTATSN 38 SNT4183N Complately
SHT4TEN 34 SNTA104N TALS124N Asssmsted
SN7479N  4.60 SNTL195N TALS125N WiApplications

TALS1268N Manual
T4LS132N
TALS136M
T4LS138M
TALS139N
TALS145N
TALS148N
TALS151N
TALS152N
TALS154N
TALS155N
TALS156N

SNT480M A9 SNT4196N
SNT482ZN 85 SNT410TN
SNT483N 55 SNT4198N
SNT4B5N B85 SNT4188M
SN7486N a5 SHT4221N
SN748IN  1.75 SNT4251N
SNT400N 39, SNT42TIN
NT491M 57 SNT427T9N
SHT4E2N A5 SNHT4283N
SNT493IN A5 SNT42B4N 3,
SNTA%4N 59 SNT4285N 3!

B85 SNT4200N 1

* Automation or
Robotic Assembly

= Education in
Robotic Priciples ‘

= Artificial Inteligence Experiments

= Compuler Art and Games

$1695%

Armbasic Software for TRS-80 "
wiApplications Manual ... 53¢

e iy e e 1 e R e it oo e o e i o e S e iy
bR AR e e e PR bl e b b

2BB2R I RRIRRERR2RERRRREIRENZEREREEH R

o Rk B B et

gm::;: z:gg gg;:%: :5 ;:tg}g: Applicaticna/Raterence Manual S16"
SN741 1. TALS1B0N .
sumg?: g §ﬂ§:%§ ;3 TALSTBIN Calitornia Computer Systems 2200 _ gg Moniy"offer Anhpleh
SN74108H 37 SNT4368N 68 TALS162N software whic|
BRI o SNTAS00N. 145 J4LS163N SUPER S-100 BUY! NEW SO“W& re has been evaluated
SNT4121IN 29 SNT43093N  1.90 by our software statf.
SN74122N 33  SNT4490N 1.90
= 12 -“tlllﬂl “:lﬂfn-f:r Visicalc—MNow Better Than Ever 168,00 WORDSTAR-The Benchmark of
= &4 Dynamic Visipiot—Graph your Wardprocessing software requires Z-60
LM1414N » CPIM™ 22 Visifalc Worksheels 148.00 & BO0x24 349.00
LM1458CHN = Z-80 CPU 4 MHz wiSerial 1O Visitrend/Visiplot—Visiplot VT5-80 CPIM-Wordprocessor has no
MG1488N + Double Density Disk Controller wiTrend Analysis 228,00 Screen menus uses new keycaps
MC1489N o Visidex—The Ultimate ({supplied] to display Key functions
LM1496N . * Interface to Vista V-1000 Chassis 4 DBMSV-éncalc Compatible  219.00 31000 New
LM1556N SPECIAL PACKAGE PRICE Jetaim: - Commenicate MAIL-MERGE-A Wordstar Enhance-
88 LM1820N S OR COMRLETESYSTEN. 1898,00 wiother Systems 20900 Cont Pkg. aliows form.letter genera-
£ ] BP| General Ledger 209,00 tion & chained printing 169.00
3 with i) Shugast Doubie; Decelly 1495.00 BPI Accounts Receivable 29900 SPELLGUARD-WIIl proofread Wordstar
LM307CNIH 29 . Floppys mounted. add B BPI Inventory 259.00 & VTS8O0 Text files against an

P o Sy sam S e 169.00
nfotory Inventory System .
Proto Clips Microcom Microcourier 229.00 SUPER SORT-Will sort, merge, &
lepnEe BEls Microcom Microfelegraph 229.00 perfarm record selection on your
i Accounting Plus || Biz Pkg 1250 uo CP/M Data Files 169.00
Steneware DB Master FORTRA 80-By Microsoft 195.00
Stonaware Utility Pkg (For above) 59 m GCOBOL 80 By Microsolt 749.00

ACS BASIC ACCOUNTING SYSTEM, Total
accounting sysiem includes GiL, AR, AIP,
PAYROLL 9900 New

Breakthru in Apple II® Mass Storage!

Vista A800 Quad Densny DMA 8" Disk
AUTO-CAT Controller \

Automatic Answer

Direct Connect 00
0-300 Band Modsl ABOO. . on1y$595

A NGB

BRsszhpaReRa25EBER BaREEEE

BERBRIRAARERBRRRESRRREERERRESIER

; i List 279° :Special Complete Subsystem Offer |

1 118 + V1000 witwo Qume Datatrack 8 » Cable, ready to run
3 249 ACP 245% :

f CAT“. List 198% e AB0O Apple Il 8" Disk Controller

1 Answer Originate ACP 169 Total Value $2939%° your price$2495%°
1

1

1

D-CAT™

direct Connect
0-300 Band.

MNATARI 800 & 400

EERRERR & —\ Personal Computer System

asg e
L ]

List 249 Acp 189% ATARI 800 $79900
e ATARI 400 00
‘. Rockwell Single Board $375
Computers ammaooln:luuu Computer Console, BASIC Lang. Cartridge, BASIC|
P Language Programming Manual. 800 Operator's Manual w/Notebook,

i : ; A 0 16K RAM Module, Power Supply, TV Switch Box.

LMT11NH W § AlM 65 widK 4?5m
LM715N . BK BASIC ROM
LM723NIH 4K ASSEMBLER ROM 34 %
LMT33NH 58 POWER SUPPLY 95
LMTISN ; ENCLOSURE 9
LMT41CNIH SNT545IN TOTAL SYSTEM widK
LMT41CN-14 SNTS454N . SYNEATEK SYM-1
LM747NH SNTS481N SD Z-B0 STARTER KIT
LMTABN/H SNTS492N | 5D Z-B0STARTER KIT AAT

SNTE403N B9 80 ART

SNT5494N

TLasacn CROMEMCO 7.80 S8C

z
:
&
e VR PO R PO kit it

RRRRBESoBRRRREERS

Sper Bug'™™ L30
RETAIL STORES OPEN MON-SAT P.O. Box 17329 Irvine, Calif. 92713 DRIVER'S LICENSE # OR MAJOR CREDIT CARD
STORE #1: 1310 8" E. Edinger, Santa Ana, CA 92705 Shawraoms, Retail, Warehouse Direct Order Lines: {71 4) 558-8813 ¥ ISAEQUIRED ONALL CHECKS. MONEY ORDER

STORE #2: 542 Trimble Aoad, San Jose, CA 95131 = (408) S46-7010 OR CASHIER CHECK WILL FACILITATE THE

**Retail prices may vary (800) 854-8230 or (800) 854-8241 SHIPMENT OF YOUR PURCHASE
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DIRECT FROM TOMAR:
THE RIGHT DMM AT THE
RIGHT PRICE.

]

*49.95 kit

assembled
554.95 & tested
Four function: DCV, ACV,
Ohm & DCmA. Battery
powered for field or labora-
tory. All functions protected

against overload. Excellent
resolution in all modes.

Factory direct. By elimi-
nating the middle man, Tomar
is able to offer the DMM813
digital multimeter at these
remarkably low prices. Satis-
faction is guaranteed by a
30-day money back offer.

Ordering. Send your check or
money order ($49.95 for

a complete kit, $54.95 for the
DMM813 assembled and
tested) to Tomar, Ltd. Allow 30
days for delivery. Add 6%

tax for delivery in California.

TOMAR, LTD.

T4
- " 10 A e y
6322 Mojave Drive Thed a W R e W saned o
Shs o eg g, DO oo
San Jose, CA 95126 190 8 NSR ek BOCNES, = 918 tol By
an \ & 0‘(331&0“&1\) 5\“’53’{,.“0{‘1\3\‘3@%‘69'%5“
* CIRCLE 62 ON FREE INFORMATION CARD

COMPUTERS ]
ATARI* 800™ SQ,T,Q';',;‘;}' CONCORD 5 nes
COMPUTER SYSTEM Wissls Co c T R ’ » poaem 30 3 Nem
sslo Command s 21 s 45 A5 NS00
16k——‘750.88 [ Shemla | e e
. 20 SHT412IM N T3 TS24
“k_b 898‘ Star Raidrs SH7. ] Sraam % % sy
" SNT416M n SHT415M o5 A9 M8
‘APPLE 11 Plus ] A 122 % s
1971 SO.STATE COLLEGE son 2 e s
ANAHEIM, CALIF. 92806  &A° B E Y
L el . 45 ‘a7
s RSt k04202 8 ]
e, NO COD c? E "E
i $10.miN ORDER/ CA RES.ADD 6 £ 168
A - - R
o 16000 $10 $200 3250 %g,
R | i7as %5, 18 BB E -
f e BB : 8
x| Fon0 *SPECIALS ¥ E B
t::f;‘"'" Corel $2 85 ZENITH ZVM—121 Vides Monitor: Groen Phasphor 3 i Nesss g %ﬂ
12inch. 15+ Mhz. —JB4_00 _':: & Ao 43 comrolr
3inch MUFFIN FAN w/cord—=—49.95 o ] s {'g Tusiaco
UPD. 765: Floppy Disk Cont—41.95 2z % me 1 woke
8155 RAM—=$11.50 AY3-8603-t495 - 135 ae 1% paor
IIZ&S-PPI—-—U.EL LM30OH— {5¢ n 188 ,,m"'m _-E N‘T'I:
8 e s 2111- Statie RAM—>-H.75 6p02_ 4o, it i 78 B
WPD 117 32500 W 085k cPI—3o.50 Sioptine 2 g & ST
PRINTERS [l MC600- CPU—=41.75 = 2 e oy o
by R 2501- EARON —> 4.95 6821—1495 * 198 Te0s )
MX—-80 g 43 135 7812 .85 570 18
DISKETTE  fsr— §ONHE O BEEE EEs 2
0 ST—*53500 B MONITORS ] ies MBS 180 ouim 2
O T i 2 R -3 ‘ W0 M
S M «SALE»  |fr-soasoo e [ TR N iR EE ERR:
(@) Interface & cable FER. $WITCH WILL SWITCH NODMS H] 115 Luro ig0; o=,
E 7890 ; . S arTvicn PRscessans / PAINTERS, % 155 waane 13
5 %{ 2;' 5'“-:2‘ SWITCHED. PIN | WIRED - 1A%
(W] 1
2 | . Bare Bones APPLE || J:
i S T 2
g D:fsa: g\fglﬁl’ae;f;l;ll‘n COMPUTER 12in. Green—+15500 Wy ity $450 :;_01:
= call for price BOOKS!11 l13in. Cotor 336500 ‘ W/0 Pwr. Supply a0
128
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SURPLUS
ELECTRONICS

7294 NW. 54th Street conp‘ e Sl
Miami, Florida 33166 WHOLESALE/RETAIL wiﬁﬁ'mglggfdsaﬁ%ii
EQUIPMENT/COMPONENTS/WIRE & CABLE/ACCESSORIES

“TANK BATTLE” TV GAME

In just a short time and with a few minor parts, the most
novice hobbiest can complete this exciting Tank Battle
$am& Create a fun-filled evening for the whole family.
wo independent tanks rumble thru land mine fields,
shoot shells and fragment when hit. Four distinct engine

Phone: (305) 887-8228

C.B. SPECIAL
CONVERT THESE TO 10 METER FM

Nelw HY-GAIN printed circuit board assembly with PLLD2A
chip and 3 crystals. (Squelch pot, volume control and
channel switch not included.) Boards sold as is, the way we

sounds are produced for the different speeds. Sounds of 1 2‘3;‘ ugwjem from the manufacturer. Board d
gunﬁm, shell bursts and tank explosions are realistic. i
d:.ralomr_rrllztllc on-screen scoring. Supplied with schematic 19 37_50 50-99 sﬁ_m
SOLD AS IS | 1040 $6.50 100-ur $5.50
$9.95¢a.
COPPER TRIMMER CAP E.F. JOHNSON | COMPUTER GRADE ELECTROLYTICS
cLAD? t:E.egdARD 1.5-20pF STMETER VALUE/MFD voLts DIAM. /LGTH. PRICE
.( uble Si 3)? (ARCO PC-402) 63,000 @ 15V 3 x5t $4.00¢a.
S%ﬁcihiii e 50¢ 2 10,000 @ 20v 1%’ x5%"  $3.00ea.
; ; - " X ZVa" Ul ea.
$2.00 2700 @ 25V 14" x 2V, $2.00
00 ea. 2900 @ 25V 1" x 2" $2.00¢a.
UB"‘“"' 10KRPOT Edge Meter 250 UA, 100,000 @ 30V i h1en $6.00 ea.
DIP SWITCH f E”"""“ : fits in %"x 1%" hole. 39,000 @ 30V 1" x5%"  $4.00e¢a.
! with On-Off Black background. 34 800 50V 3 1yt 3.00
; Ya" hole mount, Scale 1-20 Top, 1 @ XS $3.00 ¢a.
R 14" D shaft. 0.5 Bottom. 450 @ 75V 1" x 214" $2.00 ea.
5/$1.00 s thread section’ 500 @ 100V  1%"x3%"  $2.00ea.
g Eggmgﬂ ﬂ% o $1.25 ca. 5/$5.00 50 @ 450V 1% x 2 $2.00 ea.
10 POSITION $2.00 ea. POWER TELEPHONE & TTY
12POSITION$250¢s | TRANSFORMER INTERFACE MODEM | prenancessie | MUFFIN FANS
$14.95: AN Moo Modes 06 230 win A-36 BATTERY
- . with A-
AMP METERS Primary—115 vac Jephone Lolipht
Secondary — 32 v with
24 vtap at 15 amps NEW. Replaces
Dim. 4%" h X 3%" w X 4" deep ¥1e popu ag 9V
ransistor Battery.
SOLID GEL BATTERY
6 volt @ 8 a.h. with Charger B e D gt oy uples. D el (@4 785
> DA b g ' ' '
2%" square, no shunt e uired. $14.95 :gﬁnengrgu?gésﬂséﬁ:ﬁm :el.lrlﬂlsolé?'ﬂpwz hs":::: MAHOGANY MFG By Rotron Inc.
Easy-to-read dial. and 1270 Hz mark. Receives 2025 Hz space and 3 Blades 434" Square
Movements: 0-6. 010, 017 2225 Hz mark. Telephone coupler has 4-11. cord PROJECT BOX USED
WU AL Elpower EP 680 may be charged con- ind plug, Stte S w15 s Dn-Uesipned | ‘1 50 o
$2.50 ea. stant voltage or constant current. Bat- Fr i _’UUDLE::"‘;"E e s, : ; 110 vAC $5.95 ea.
tery is self-cunEgrnedctqnd e cord and plug, Operates on 115 vac, 50/60 Hz, % P NEW
maintenance. MNeclions made wi . i Pl 7
SPEAKER quick connect lugs. All plastic case size pme. Eﬁﬂfﬂ}:ﬁ;“lﬁ:{:ﬂ;ﬁ"ﬁ:ﬂfﬁ.ﬂ; Removed s <3000 odel MUt
5% h x 2% w x 4% |, weight 4 Ibs. teed UL $12.00 ea.
3" Diam = TEXAS INSTRUMENT AXIAL LEAD A%" wx7¥" | x%" to1%" h
BOHM, KEYBOARD ELECTROLYTIC Has a lip for recessed face NEW
ot CAPACITORS plate and afeltbottom | SPRITE FAN
Mfg. by Rotron Inc.,
2uF@ 15V12/81.
$2.00 ca. i S EOWER SURBEY odel SU2AS.
COAX CONNECTORS = : e hetines Dol
Has 3 slide switches, 26 different 50uF@ 15V 12/$1.00 h 152 ‘aﬂc ;“ sy (Imp?d‘gnce‘ protected.)
UG-273/U BNC-F/UHF-M g.m keys, key pad removable by 4 screws 220F@ 25V 12/81.00 d Y00 AMES Va"x 3Ya"x 1%
UG-255/U BNC-M/UHF-F  $3. 33uF@ 25V12/§1.00
UG-146 A/U N-M/UHF-F ﬁssg $1.95.a. 5/$8.00 1uF@ 35V12/$1.00 $12.002
UG-83B/U N-F/UHF-M i 2 uF @ 150V 12/$1.00 ]
UG-175RG-58Adapt  § .20 C & K SWITCHES 25 F@® 25V15/82.00 $3.95% 2 1553#:;\%9\2?
UG-176 RG-59 Adapt $.20 A JuF@ 50V 15/$2.00 5
UG-1094 BNC-F/Panel  $1.00 5uF@ 50V 15/$2.00 IC SOCKETS =
50239 50c 10uF@ 50V15/$2.00 GOLD-PLATED N
PL259 60c 250 uF @ 25V10/52.00 WIRE WRAP
°°?3‘0'H?«"a€?r?“ 50uF@ 75V 10/$2.00 pMnIde_d 3 Prong
- 14pin  40¢ ea. lug with molded
-3 MODEM CABLE receptacle
$4.95/100' $3.00/50 1 ASSEMBLIES 16pin  45Cea Belden 16 AWG
# Movement
SCREW DRIVER KIT i e $5.50 $3.00 ¢
e - ea.
o — I8, 24-Volt POWER SUPPLY 5 4 AMPS
-3 7108 SPOT \ MFG by ACDC Electronics Inc.
Handle stores four blades (momentary) Conn =i Model OEM 24N5.4-1
2 single slot 5/32” & 3/32" J-3 7201 DPDT (special & 22 AWG . $45.00
{phillips  1scratch awl farge rocker) Hood #Cond  Length gl Input 105-125 vac 50/60 Hz. Has
¥ ; i T —TrT ! volt adj and 0.L. adj. Output
6" long with one blade inserted $1.00 2. 6/$5.00 25P 14 15 I« terminals contain + out, + sen
ﬂ.m ea. S 2 255 10 17 10"1x5"hx5"w — 5en, — out, ac neut, ac line and GND.13 LBS.

TERMS: All material guaranteed unless otherwise stated. If you are not satisfied with our product, it may be returned within 10 days for a refund (less shipping). Piease
add $4.00 for shipping and handling on all orders. COD's accepted for orders totaling $50 or more. All orders shipped UPS unless otherwise specified. Florida residents
please add 4% sales tax. Minimum order, $15.00. Foreign orders— US funds only, add 20% for shipping and handling.
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16K Memory ez 3115.95

ALL MERCHANDISE 100% GUARANTEED! CALL US FOR VOLUME QUOTES

EPROMS Eaohd 118 e CRYSTALS s 6502
1702 2568 i 05 40 [ 2exiz s W February Specials o oo
2708 1024 x 8 (450ns) 299 2.75 ‘:g-d.hi'!‘;z :gg Z-80A-CPU 6.00 6502-A 12.9¢
2758 1024x8  (5V) (450ns) 995 895 0% s . 6504 6.9!
TMS2516 2048x8  (5V)(450ns) 695 595 5007152 308 Z-80A-PIO 6.00 6505 8.9
2716 2048x8  (5V) (450ns) 550 495 SNeTs S 8214 295 6507 9.9¢
27161 2048x8  (5V)(350ns) 9.00 850 S22 G . 6520 4.3
TMS2716 2048 x 8 {450ns) 995 895 R 70545 305 8216 1.50 6522 9.9¢
TMS2532 4096 x 8 (5V) (450ns) 12.95 11.95 40 305 6800 5 6532 14.9¢
2732 4096x8  (5V) (450ns) (200ns) CALL &0 e 49 6551 11.8¢
2764 8192x8  (5V) (450ns) CALL S lesa 55 6810 3.05
5.185 3.95
4027 4096 x 1 (250ns) 250 2.00 ; 4096 x 1 low power 200ns RAM
4116-120 16,384 x 1 (120ns) 8/29.95 CALL P 4S5 Z80-CPU 8.9!
4116-150 16,384 x 1 (150ns) 8/18.95 1.95 By Texas Instruments - not equivalent part ZB0A-CPU 6.
:“gggg 12,%: X 1 {gggns] g:igg lgg number made by another manufacturer as %&AP'FEO ga
; x ns; . b sold by others: 5 7
4164 64,536 x 1 Ezoons; CALL s %ggfégc 8.9t
STATIC RAMS 100 pes 4.49 each 125.00/32 pcs. ZBO-DART  15.2!
Specials end February 28, 1982 ZBOA-DART 18.7¢
2101 4 4 1. 1. o
2182_1 1533 o hﬁﬂ:} 23 gg Please state “February Specials” Z80-DMA — 17.5(
21L02-4 1024x1  (LP)(450ns) 129 115 when ordering %ggf’g?o':"n‘“ £l
21L02:2 1024x1  (LP) (250ns) 1.69 1,55 ZROASI00. 5851
2111 256 x 4 (450ns) 299 249 Z80-S10/1 239
2112 256 x 4 (450ns) 299 279 SIS esiB il a80 ZBOA-S101 28,9
2114 1024 x 4 (450ns)  B16.95  1.95 11090 13.95 o
2114L-2 1024x4  (LP)(200ns)  8/19.95 235 XR2206 4.95 800-5 38-500 0 Z80A.S10/2 28,95
2114L.3 1024x4  (LP)(300ns)  8/1895 225 3242 195 S o
2114L-4 1024x4  (LP)(450ns)  8(17.95 210 3490 9.00 e
2147 4096 x 1 (55ns) 995  CALL MCAD24R SR 1 800_ 2 2 7 S0 22 %
TMS4044-4 4096 x 1 (450ns) 349 325 MUATSS R 4: 50 S ZB0B-CPU  18.95
TMS4044-3 4096 x 1 {300ns) 3.99 a7s 7103 9.50 (CALIFORNIA RESIDENTS) : 1092
TMS40L442  4096x1  (LP)(200ns) 449 425 408 8.95 et s
TMM2016 2048 x 8 (200ns) (150ns) CALL 107 12.95 i 2 =0
HMB116 2048 x 8 (200ns) (150ns) (120ns) CALL 76477 3.95 B BERDRE OS]
8038 3.95 WE WILL BEAT ANY COMPETITORS’ PRICES 424 39.95
LP = LOW POWER 95H80 7.99 34.95

9602 1.50

DISC CON-
TROLLERS

: 74C374 .
74C02 35 74C901 .80 4020 95 4099 1.9¢
74C04 .35 74C902 .85 4021 .95 14409 12.9¢

74LS00 SERIES
74LS166 240  74LS293 1.85
74LS00 25 741885 115 74LS168 175  74LS295 1.05

740501 25 74L.S86 40 T74L3189 1.75 7405298 1.20 1771 2495 74C08 .35 74C903 .B5 4022 1.15 14410 12.9¢
741802 25 741590 65 74LS170 1.75 7418324 1.75 1791 36.95 74C10 .35 74C905 10.95 4023 .35 14411 11.9¢
740503 25 741591 89 74LS173 80 7418352 155 1793 44,95 T4C14 1.50 T74C906 85 4024 75 14412 12.9¢

74LS04 25  74LS92 .70 74LS174 95  74LS353 155 @ 1797 54.95 74C20 a5 740907 1.00 4025 .35 14419 4.9¢
74LS05 .25 74LS93 65 74LS175 95 7405363 1.35 74C30 35 T4C0B 200 4026 165 4502 9t
74LS08 .35  74LS95 B85 74LS181 215  74LS364 195 UARTS 74C32 50 740909 275 4027 .65 4503 I
74LS10 25  74LS9% 95 74LS189 995  74LS365 95 74C42 175 74C910 9.95 4028 .80 4508 1.9¢
74LS11 .35  74LS107 .40 74LS190 1.00  74LS386 .95 M AY3-1014 6.95 74C48 210  74C911 1000 4029 .95 4510 9t
T74LS12 .35 74LS108 40 T74LS191 1.00 7405387 .70 AY5-1013 3.85 T4C73 B5 74C912 10.00 4030 45 4511 iid
74L813 .45 74LS112 45 T74LS192 85 7405368 .70 TR1602 4.95 74C74 .85 74C914 195 4034 295 4512 98
T4LS14 1.00 74LS112 45 74LS193 95 7405373 99 IME402 7.95 74C76 .BO 74C915 2.00 4035 .85 4514 1:28
74LS15 .35  74LS114 50 74LS194 1.00  74LS374 1.75 74C83 195 T74C918 275 4040 .95 4515 2.2¢
74L520 .25  74LS122 45 74LS195 95  74LS377 145 INTERFACE 74C85  1.95 740920 17.95 4041 1.25 4516 1.5
74LS21 .35  74LS123 .95 74LS196 .85  74LS378 1.18 74C86 95 740921 1595 4042 .75 4518 1.2¢
74LS22 25 7415124 299 74LS197 85 74L5379 1.35 8726 1.69 74CB9 450 74C022 595 4043 85 4519 1.2¢
74LS26 35 74LS125 95 74LS221 120  74LS3s5 1.90 i 8728 2.49 74C90 175 74C923 595 4044 85 4520 1.2¢
74LS27 35 7415126 .85 74LS240 99  74LS386 65 M 8T95 99 74C93 175 74C925 675 4046 .95 4522 1.2¢
74LS28 35 74LS132 .75 74LS241 99 7415300 190 N 8796 99 74C95 175 74C926 7.95 4047 95 4526 1.2
74LS30 .25  74LS136 .55 74LS242 1.85  74LS393 1.90 8797 99 74C107 1.00 74C927 7.95 4049 .55 4527 1.9¢
741832 35  74LS137 99 74LS243 185 7415395 1.65 [ 8798 99 74C150 575 74C928 7.95 4050 55 4528 1.2¢
74LS33 55 74LS138 75 74LS244 99 7415399 1.70 [ OM8131 2.95 74C151 225  74C929 1995 4051 95 4531 s
74LS37 55  74LS139 75 74LS245 190  74LS424 295 [ DS8836 1.29 74C154 325 74C930 1995 4053 95 4532 1.9
74LS38 .35  74LS145 1,20 74LS247 76  74LS447 .37 cLoc 74C157 175 4000 35 4060 1.45 4538 1.95
74LS40 .35  74LS147 249 74LS248 125 745490 1.95 K 74C160 200 4001 35 4088 .75 4539 1.95
74LS42 55  74LS148 1.35 74LS249 99  74LS668 1.69 CIRCUITS 74C161 200 4002 25 4068 40 4543 2.70
74LS47 75  74LS151 .75 74LS251 130  74LS669 1.89 74C162 200 4006 85 4069 .35 4555 95
74LS48 .75 7418153 .75 7418253 85  74LS670 220 @ MMms369 3.95 76C163 200 4007 29 4070 .35 4556 95
74L549 75  74LS154 235 74LS257 B85 7415674 9.65 M MM5375 395 74C164 200 4008 95 4071 30 4581 1.95
74L851 .25  74LS155 1.15 74LS258 85  74LS682 3.20 MSM5832  7.45 74C165 200 4009 45 4072 30 4582 1.95
74LS54 35 7415156 .95 7415259 285  74LS683 2.30 M 7207 7.50 74C173 200 4010 A5 4073 30 4584 95
74LS55 .35  74LS157 75 74LS260 65  74LS684 2.40 M 7208 15.95 74C174 225 4011 35 4075 .30 4585 85
74LS63 125  74LS158 .75 74LS266 55 - 74LSE85 2.40 74C175 225 4012 25 4076 .95 4702 12.95
74LST3 40 74LS160 90 7415273 165 7415688 240 M nONVE 74C192 225 4013 45 4078 .30 4724 1.50
74LS7T4 45  74LS161 95 74LS275 335  74LS689 2.40 RTERS [ 7sc193 225 4014 95 4081 .30  80CO7 95
74LS75 50  74LS162 95 74LS279 55  81LS95 1.69 74C195 225 4015 95 4082 .30 80C95 85
74LS76 40  74LS163 .95 74LS280 198 B1LS9s 169 J MC1408L8 495 74C200 575 4016 45 4085 .95  BOC96 95
74LS78 50  74LS164 .95 74LS283 1.00 B1LS97 169 8 DAC-0800 4.95 225 4017 115 4086 .95  BOCY7 95

74LS83 75  74LS165 95 7405200 125 81.S98 1.69 AN ADC-0804 4.95 275 4018 95 4093 95  80Cos 1.20

w

% HOURS: Mon. -Fri.,, 9 to 5; Sat., 11 to 3

(@] :

1u‘:_: JDR MICRODEVICES, INC. TERMS: shipping include $2.00 for UPS ground, $3.00
O 1224 So. Bascom Ave tor UPS Label air. $10.00 minimum order. Bay Area
] el - d 61 sales tax. California residents add 6%
z San Jose, CA 95128 sale We reserve the right to limit quantities and sub
Cl) 800-538-5‘000 ° 8006626279 {CA] ﬂ:ldrlutuclflt.‘l. F?ru:es subject to change without
é (408) 995-5430 ¢ Telex 171-110 €. Send SASE for compleate list

o
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2716 EPrOMS 450NS (5V) 8/4.95 ea.

ALL MERCHANDISE 100% GUARANTEED! CALL US FOR VOLUME QUOTES
TV APPLEFAN $69.00 IC SOCKETS
= CIRCUITS ExTné« PL%G-IN CARDS CAN
2 ; CAUSE YOUR APPLE TO 8 pin ST
o0 M50, 130 OVERHEAT 14 pin ST
1.85 MC1350 1.29
285 179 ULTRA-QUIET APPLE FAN 16 pin ST
180 129 DRAWS COOL AIR THROUGH 18 pin ST
250 150 YOUR COMPUTER 20.pin.8T
1.80 99 ELIMINATES DOWN TIME 24 Eiﬂ ET
1;-32 z'g *» SAVES REPAIR CHARGES 28 pin ST
4.95 2.99 INCREASES RELIABILITY 40 pin ST . :
4.85 1.49 CLIPS ON — NO HOLES OR ST = SOLDERTAIL
; SCREWS BpinWW 59 49
COLOR MATCHES APPLE :; n‘in m -gg -gg
pin J :
EPROM ERASERS LONG HNCLEOWENOISE 1BpinWW 99 90
20 pinWwW 109 98
PE-14 78.50 22 pinWW 139 1.28
PE-14T (with timer) 108.50 oA S e S
PE-24T (with timer) 154.50 40pinWW 199 1.80
: A WW = WIREWRAP
ALL ARE HIGH QUALITY UNITS ENCLOSED IN APPLE IS A TRADEMARK
A BLACK ANQDIZED ALUMINUM ENCLOSURE. oL APPIECOMPUTER NG CONNECTORS
RS232 MALE 3.25
RS232 FEMALE 375
OUR AD MAY BE IMITATED BUT TRANSISTORS 251%%35?000 ;gg
OUR SERVICE CAN NEVER BE Ehas | Lol s S-100 WW 495
DUPLICATED. 2N2222 25  50/10.99 DIP SWITCHES
2N2907 25 50/10.99
2N3055 79 10/ 6.99 4 POSITION 85
2N3904 10/1.00 100/ 8.99 5 POSITION 90
2N3906 10/1.00 100/ 8.99 6 POSITION 90
1:4304311N914} ;g: 1.00 7 POSITION 95
1N4004 1.00 i
VOLTAGE REG’s LINEAR SO TION 28
LM301V
7eeT @9 ror LMK 1. 7400 SERIES
78127 79 7915T i
78157 79247 EMo 1
824T : LM317T 1. ; 74136 50
e LM317K 3. . : ;414; ;
LM318 ; ; ] 414 ;
7815K ; 79L05 : T : : 5 Lt 4
78L05 . 79112 ] EVSSER LS. : ; T s
78045 : Jo04E ] LM339 3 ; 74147 85
Jumbo Red 1011.00 [ 78015 | : ENaLs ' : b 164
Jumbo Green 6/1.00 LM317K . 'Euﬁv ] ; i 74151 1'?5
Jumbo Yellow  6/1.00 LM309K 149 LM323K 4. LM5SEY ; 1 74152 g
5082-7760 .43'CC .79 LM317T 195 LM337K 3. : ; ; o
MAN74 .3'CC 99 thedos : : Lo, i
MANT2 .3'CA 99 T=T0220 K=T0-3 L=TO-92 LMS566Y 74155 1:25
LM567V 1. i g 74156 1.85
LM723 ; ; i 74157 1.95
74S00 SERIES THbHo : s =
LM741V . ] a5 74160 225
74500 | 69 745163 375 745257  1.39 LMiAte ] : Ta18s 135
74502 48 74585 230 74S168 465 745258 149 paraby. ' Y b 1o
74503 | 74586 : 745169 § 745260  1.83 H..&amv ; : : ;::63 125
74504 . 748112 1. 745174 / 745274  19.95 MC1§¥V : : ; m% ;
74505 . 745113 198  74S175 i 745275 19.95 MO1358 1. ; : 74186
74508 . 745114 1. 745181 ; 745280  2.90 UMA414. 1. : : 74167
74509 . 745124 2. 745182 ; 745287 475 CM1458Y. | : : 74170
74510 . 745132 1. 745188 i 745288  4.45 IMi488 99 : : 74172
74511 . 748133 745189 ] 745289  6.98 IM1489 99 74173
74515 | 745134 d 745194 Y 745301 6.95 LM1800 ‘99 74174
74520 . 745135 1. 745195 ; 745373 3.45 [M1889 249 74175
TASZ00 745138 1 745196 ! 745374 345 LM3900 59 74178
74530 . 745139 1. 745197 { 745381 795 EM3909Y- iaa 74177
74532 . 748140 1. 745201 . 745387 5, (M391a 2.5 7417
74537 : 745151 2 745225 . 745412 LM3915 2495 74 73
74538 i 745153 % 745240 i 745471 LM3916 3'95 :
74540 . 745157 7 745241 ; 745472 78451V 39 ;4120
74851 . 745158 1. 745244 3. 745474 75452V .39 4182
TASE4: 745161 - 2. 745251 1. 745482 o ) o T4ioe
74565 1. 748162 3. 745253 7. 745570 7. : ! - 1
748571 . : 4185
HOURS: Mon. - Fri., 9 to 5; Sat. 11 to 3 VISIT OUR RETAIL STORE!
= m
DR MIC LVICES A TERMS: For shipping include $2.00 tor UPS Ground, $3.00 m
J 12214( é{%l;slc‘orl_nci\?é INC. for UPS Blue Label Air. $10.00 minimum ¢ Bay Area g
- o residents add 6%: % sales tax. California re 2
San Jose, CA 95128 sales tax. We reserve the right to s
o i i N stitu manufacturer. rices s =1
800-538-5000 = 800-662-6279 (CA) Send SASE for comp =
(408) 995-5430 = Telex 171-110 ©
3
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SCR SUPER-BUYS

U 8& SUERORT CHIES TRANSISTOR SPECIALS
moomoE i
Do) - s 5 e - S e R o | i e S () FREE SCRAMBLER PLANS plus
ai: -z e ] o - i B e :E e e ;”:‘!}D) e i a brochure describing our new
i = prd e SO e B - 'R Bk - B e - 8| SR TNGonen UHF-VHF Conversion Kit are yours
a224 = 35 Tnswmnowl - 996 o - w1 - 85 M - IMITTINPN 51 T 3100 2
T - 1655 o8 = sl S | ol el o just by sending us your name,
RAMS ROM:s ™" s CHIS D S S | R st address and a 20c stamp.
B4 200Ns) — l;: g’,’\}g‘w =8 s - oy #X - g0 MOE - 115 INTZZT NN 5 TO-18 581 00
iy im m L - je i@ e — iR AN STy e () 9-INCH BLACK AND WHITE CRT
1162 1= ARA % N ww - o1 ™ B MEIH - 1M N0 PN 5 TO-02 w00 : Dur
mE:r - w e S - o i o e x| Boxemwsitos 64100 MONITOR. Ideal for microcomputer or !
21024 - » gg:ﬁ! - 00 - 0 40 - 75 MCI0 7 Mm% 2NN 5 10 20 te i 09 ¢ 7 Desi d Factory
Pl U - - 8- Boam R SN R| REIRD 2 security use. 22 transistors. Designed  'pirget
Thswomss 4% s - aw GC R En - RNE - B TS, w s for excellent resolution. Frequency re- Price
e T (e o 141 P 3137 e sponse — 12 MHz. Continuous DC 516500
b 3w TS restoration for superior contrast. 5“_
=L S T o - 11 o IC SERIES List Price $225.00 each.
UART's Tagi= ) Mm s e=m (@ UHF-VHF CONVERSION KIT, Com-
AYS-1013 — 375 MBDGAA B b 2 4170 : \ D
ALz ] I e | L Vo i e oot Bl S S M plete with PC board; all required com- u"r
CE SHIFT 82300 = SIGNETIC S} BBIT, el e SR ponents; cabinet with speaker; and  Famous
RS MICROCONTROLLER..... ....... 4900 Mo - w w8 am- comprehensive brochure incl. sche-  Kit
% 10ea 8164E 64K RAM (16ONS) ... T = E% - s 7101 10 matic, board layout, mounting and ¢ 95
o DOUBLE SIDED DIP RIBBON oty - e hook-up diagrams, 'parts list and *1197?
F CABLE JUMPER ASSEMBLIES i Seise il assembly and set-up instructions. All
o] 14PIN 4" LONG s - TN e w7 parts are industrial prime quality.
T 17— = 74194 — |
22 % [ 16PIN12"LONG L R e @NEW ZENITH ZVM-121 HIGH-
< RS CABLE M- R wE- 4 w7 LEGIBILITY CRT MONITOR. Features Fl'i'l';w
- 232 MX — 47 s 75 7amm - e 12" green phosphor CRT, with 15 Dirsct
20 PN HEADERS. . ot Tgr::'ﬁ’gl:r‘t'ﬂ c“"’;‘c.";:‘:n:ze‘ = EE = ".'E T § MHz Bandwidth. 40 or 80 character  Price
PIN EDGEBOARD : 3. Ltar-covar, ¥ hsadis il = it i are operator switch-selectable.
33 IN EDGEBOARD CONN. 2 -40 per ft. — 100°/4$30.00 RS L mmIin Ao :fnlj{ljllhs cnmpl:latible with ;g-cniumn $1179
50 PIN RIGHT ANGLE CON 3 Add 20% postage for orders under 100°. M5 — 0 ::“é = g 8T3 — 2.00 A fe cards, elc iad
20 PIN RIGHT ANGLE CONN. 2 Add 10% postage for orders over 100, ;ﬁ = 2 M}I’,S _® :,E = f; pp + 3
N CONNECTOR: . = ¥ =
50 PIN RIBDO CTORS I SPECIALS GOOD THRU FEB. 1882 Heo — 1 ::::; - g =iz - :gg & MITSUMI VﬂHﬁICTDH ‘{L!HEH- sSuuu
0.PIN AIBBON CABLE CONN by MR s e S G e Channels 15-82. Modified for kit use. ea.
amge mum‘é‘.&%"é'%'xﬂgﬂu e S LR
s “Jif | CRYSTALS $3.45ea.| DIP SWITCHES  |FULL WAVE BRIDGE | 2y oc mecavs Standard versions. 28020
CT5205-4  aposmontzs | BBV 2A ! S.P. 1200 ohen cot .
] ossab e | o (714) 527-2554 « [213) 596-7553
- B D.P. 400 ohm cod - - -
116" thick with 1110" specing £500 M crse 5 wposmoN1s | oot 1ol c n
4% X 6%"..... $1.95 oo Bzl | emer wrosmons | G ELECTRONICS INC.
DATEL'S DAC-08EQ MINIATURE MULTI-TURN TRIMMING POTS "EII:?SOC;‘:(PIE:S]G 9533 Valley View Street, Cypress, CA 90630
8bit DAC — $4.95 50. 100, 500, 1K, 5K, 10K, BOK, 250K .. .475 sach 3/$2.00 PN 20 4PN 35
= ::m ;; E:: g $10.00 MIN. ORDER HANDLING/SHIPPING $5.00
o P 13- Lons L L FEWHARWIRE SHleeE STRAND J Pay by CHECK, M.O., VISA, M/C, C.0.D.
"""""""""""""""""""" s UPS ANYWHERE |IN CONTINENTAL U.S.
REDICON SAD 1024 ANALDG DELAY LINE .. $10.95 40 CONDUCTOR 3M CABLE. 74LS SERIES Guide Catalog Circle No. 79
— JZBWIRE .......... o P $ 75/FT 0 - f7 MEm - ® s m For Free Buyers Guide Catalog Circle No.
o B i B uemm — o I T JaLsor — 8 Musss - B quom g
usn 12 usie 1= | TOGGLESWITCHES xe0 - oror — 140 Mism - p ST & s m
Tk % b e aim le —DEDT— CENTER QST 175 Msm - @ WS- B ano- w CIRCLE 79 ON FREE INFORMATION CARD
M58 40 5135 150 MSIM LD = = TR C, ::tz g :«::E. . ::::;u_ :
S EME e SCR's IAC’s e danarmlanesis
Nem  w  nse 1w mems 1w | |1salsa [3sa 104 N — @ NUHL @ aao- W
EX W MSIS] 1M S 1n 100 | .45 | .60 | 1.40 T4LS0 20 MSIM-B g gmg
T ml ml s A3 e & e ELECTRONIC
T = B COMPONENTS
DIODE(IR) $8.95 600 | g . FHLEM -~ 40 7ALEIN - eSS - m
MLEES - 35 LS~ M agsmn- m
25 watt Infra Red Pulse (SG 2006 equiv.) H,‘,‘Q:—Nm“ "_3 L T ] Higim 2 s 1
Laser Diode (Spac sheet included)| $24.95 | RED, YELLOW, GREEN or AMBER LARGE LED's 27 i it el e il Hin Wholesale - Retail - O.E.M.
— L85
INFE20 PFET | ) [T i il IR ST ERL IR st 1 Amp TO-220 Voltage Regulators
2N 5457 N FET . $ 45 MRO14B PHOTO DARL, XTOR 5 ) L5 et oz A TLEMO - 180
ZN2B4B UJT. . ... § A5 Tlulmgolso%mn A i : 80 TSN — . s - A 1::::- : PART # 1-24  25-99 100499 500 +
IL-5 O LATOR . R p -
2N 0028 PROG. UIT - oco ..o 88 | WA IBIRas anai sesnnaen 0 | 0% e wES 3 7805 89 75 65 cal
——— - T 53 x MLUSIE =
DISC CAPACITORS N - W dase - B 4SN- @ (LM340T-5)
AUFIBV.. .. 10/$1.00........100/48.00 SFC 3301 — 50 PRV e e - w dses :\::: |§ 7819 89 75 65 for
OIWrSy ___l0s100 0500 | FAST RECOVERY DIODE(35ns) ..$2.05 | s - &  owse-im R 15 240T-12) E y
INAT4B(IN9TA) .......... 15/1.00 | 20KV 250MA DIODE .. $1.90 J st~ 2 wsm. @ CHIC'D g-s'\g‘;q” 12! 8 75 65 Quot
i ’:‘5:“: ! SN0 - 8 < 3 ; i uote
RTINS SILICON POWER RECTIFIERS [l ;_;;,:_‘_5 e (LM340T-15)
= 5% - - 1S 1
T ) e | e il Z i e 7818 89 75 65
h TP trago [UEIOV 3to0 || Tieo 06 4 a5 s 4 e | -5 WA S (LM340T-18)
7 30UFEV  5/$1.00 200 07 20 40 130 525 9.00 LSS0 — M Talsie- 180 y
O e oy BUEZVEE a6 400 =025+ 06:= B0 1200 || Ar e N 5% Carb_on Film Resistors
4.7UF 35V 4/$1.00 gg:fﬁ: :,g 600 .11 .30 .80 200 850 1500 We stock all 5% standard values between 1
B.8UF3SV 3/$1.00 fonicey 5 75 B0 15 .35 1.00 250 1050 18.00 ohm and 1 Meg ohm.
200UF 20V 4175 1000 20 46 125 300 1250 2600 V4 watt
SANKEN CLOCK CHIPS -1 Package ofi 5 dos s )
AUDIO POWER AMPS MMS314 ... 8475 MMS3I6 ... 9495 < Package of 100 (one value) ... ... 1 65
: MMSIETAA, . . . 655 135 Package of 1000 (one value) .... 12.00
Si 1020 G 20 WATTS .$12.50 » it e
Si 1050 G 50 WATTS .$27.50 .5V at 800ma SOLAR CELLS . ) :
T - — 3”diameter $4.35 - Zass Package o{ 5 e e,
S i Package of 100 (one value) e D)
RS232 7 SEGMENT DISPLAYS o/ Package of 1000 (one value) ... 15.00
FSCB024-4 digit DL-707C.A..37....§ .75 REGULATORS
CONNECTORS C.C.g;;isulav.. . 45,95 DL;;‘;'OC.:.C.‘E".. .$:.: == e e S Sampler box consisting of 5 each of all 145
Tariges $2.7 FNDS03C.C..57...4 .85 FNDBID.B"CA ....41. [ ! : ) >
33355;;:::319 S 3:?2 FNDSIOCA. 6.6 85 FNDBI.8°CC ... .+1.95 | ZHGKCOVarsa soss LG el standard 5% values between 1 ohm and 1

DL-704 3"C.C.....% BS MANSC.C.Green .$ .75 3207512, 150c 24 § 50 15, 1Bor 24V, . 8 85

Meg Ohm

HOODS .ol 1.50

MANE2C.A. Yaliow . 75 Ll et bt ARG AR Y4 watt sampler box .. ... .. 22,00
POSTAGE ADD 10% FOR ORDERS UNDER $20.00 TERMS:FOB CAMBRIDGE, MASS. SEND CHECK  SEND $25 FOR OUR CATALDG V4 watt sampler box e 27400

OR MONEY ORDER. MINIMUM TELEPHONE, FEATURING TRANSISTORS &
RATES ADD 5% FOR ORDERS BETWEEN $20.00 AND $50.00 C.00. PURCHASE ORDER OR CHARGE #2000 RECTWIERS 145 HAMPSHIRE

ADD 3% FOR ORDERS ABOVE #50.00 MINIMUM MAIL ORDER 85 00, 5T.. CAMBRIDGE. MASS, 02139

TEL. (617) 547-7053

SOLID STATE SALES WE SHIP OVER Egsa 95%

OF OUR ORDERS WITHIN

P.0. BOX 74D 24 HOURS OF RECEIPT

TOLL FREE 1-800-343-5230
FOR ORDERS ONLY

- $10.00 minimum order -
Send for ourfull linecatalogof IC's, sackets,
capacitors, trim pots. diodes, bridges, LEDs,
Enclosures, switches, crystals, etc.

WESTLAND
ELECTRONICS, INC.

37387 Ford Rd., Westland, Ml 48185
— Toll Free Order Line —
1-800-521-0664
CIRCLE 81 ON FREE INFORMATION CARD

SOMERVILLE, MASS. 02143
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COMPONENT TESTER
® Easy-to-use

o Safety Class Il

® Chack Semiconductors in circuit
@ Check Electronic Components
HZB5 lor uze with all HAMEG scopes 5§58.00

4-CHANNEL AMPLIFIER
® DC-50 MHz Bandwidth

® AC/DC Operation

® Algebraic Addition

.Cumpuct Shapo and Easy-to-use

10 MHz
SINGLE TRACE
@ DC-10 MHz
® LPS-Triggering
©® Component Tester

Built-in
® Timebase

The HM307 is a compact light weight single trace oscilloscops which has
besn specially designed to meet the requirements of both the service
technician and advanced amateur. A principal feature of the HM307 s the
built-in component tester. it aliows and active 1o be

-5451.00

20 MHz DUAL TRACE

® Overscanning @ LPS Trig to 40 MHz
® Delayed Sweep o DC-20 MHz
Intemnal stabilized power supplies. Both vertical
channels incorporate a vanble gain control which
increases the gain to 2 mV/cm. Channels can be
Added or Subtracted. A spocial feature of the
HM412 is the vertical Cverscanning facility, location
of a “lost” trace iz indicated on two LED's. Both the
trigger and delayed conditions are mdicated by
LED's. These facilities coupled with graticule lllum-
ination, Z M, and a 3q

make the HM412 a very varsatile instrumant

70 MHz DUAL TRACE
@ DC-70Mhz  ® Sweep Delay0.1us-1s
@ Sens. 2ZmV/cm  ® Graticula 8x10cm

G I-purmpo: for both

and field service Tiw HM7TO5 tnggers even com-
plex signals beyond 100MHz. Twa non-synchronus

tested while still in-circuit for more cost effective servicing.
HM30T . ... irerannss

HAMEG ﬂscllloscopes to meet every need

............ $405.00

20 MHz DUAL TRACE
® DC-20 MHz ®8 x 10cm Display
® Triggering up to 30 MHz

The high perlormance of the HM203 has been
achievad .by the eplimum use of both discrete
and eireuit

signals, of a composite signal with a
componant. and .Ila BMHWIC evants can likewise
be is also bl

The wide sweep range !mm Snsfem (including x10
magnification) to 2.5s/cm gives an excellent reso-
lution, These leatures and others make the HM705

Quality and long term reliability are assured through
the use of high quality components throughout this
instrument. Each unit is supplied with a compre-
hensive manual which includes operating and sorv-
\eing instructions, circurt diagrams, and PCB layouts.

HMA&12 with sweep delay ... $880.00
HMA12N with delay and long persis . .. 5985.00

HMT706 with delay

an instrumant of great flexibility in all fislds.

HMTO05N with delav and long persis

HM203..........
HMZ203N

HITACHI SCOPES

15MHz 15MHz 30MHz
SINGLE TRACE DUAL TRACE SINGLE TRACE
1 mV SENS 1 mV SENS ;»";‘éfif:ﬁr
i CHY B SIUCRT, SIGNAL DELAY
with PROBE with 2 PROBES with X-10 PROBE
V-1518 V-1528 v-301
$570.00 $735.00 $745.00
30MHz
DUAL TRACE
1 mV SENS
5 PDA CRT
SIGNAL DELAY
with 2 X-10 PROBES
v-3028
$995.00
SPECIAL 50MHz 100MHz
3rd TRACE 3rd & 4th TRACE
20% TRIGGER VIEW TRIGGER VIEW
6" 5Q CRT 8% 50 CRT
D|sc°u NT 5 na/div — 1 mV/div | 2ns/div — .5mV/div
WITH V-5508 V-1050
COUPON CALL FOR PRICE | CALL FOR PRICE

Universal Oscilloscope

Probe
$ 3 600

* SPECIAL WITH COUPON %
*529.50%

SWITCHABLE X1 and X10 Attenuation Factor
KEY ADDITIONAL FEATURES: ® 100MH:z bandwidth ® Heawy
duty tip ® Break resistant center conductor ® Slender, flexible cable
® 6ft. cable length ® Wide compensation range ® Fits all scopes
® Ground reference can be activated at tip ® Includes SPRUNG
HOOK, L.C. TIP. BNC ADAPTOR, INSULATING TIP and TRIMMER
TOOL ACCESSORIES.

:E_-—
_— —
=00

SYM AND KTM PRODUCTS

* SPECIAL %
COUPON

Bring this COUPON into one of our stores or
mail to our Mail Order address shown below

& to receive the SPECIAL PRICES listed on
these two pages.

Offer EXPIRES on March 31, 1982

MINIATURE DOT MATRIX
IMPACT PRINTER
= MODEL
DP-822

The Unigque New Printer That Gives
You All These Exciting Features.
® Low Cost ® Uses standard 24" adding
@ Disposable printing head machine tape
@ Simple interface or carbonless paper
@ Handles any type font ® _2]-co|umnpnnl|ngn(25
@ Needs only one 12-wolt DC esppesaccc

power supply
Model DP-822

*SPECIAL 570.00 WITH COUPON*

Dot Matrix Printer Control/Drive Card
Model DP-822-08B

® Easy to install and maintain
$80.00

25.00

SYM-1 Stz Board Computer wath 6502 Processer and Frmwane 5239.00
SM1D0 OEM Veemon of SYM-1 wehout Keyboard Daplay Drvers Tone 229.00
Gererator Mansais
SYM-1/68  5TM-| Seqle Bosed Computer woth 5800 Processor and Fimware 329.00
SYM-1/68  SYM-1 Segle Boord Computer with EB03 Pracesser and Fimrare 359.00
KTM-2 40 Colomn Keyboasd Termnal Modele fee CAT/TV 329.00
KTM-2/B0 B0 Cobemnn Versen of KTM-2 399.00
KTM-3 40 Colomn Expoced KTM weth Power Supply and Cone. Rogurss 389.00
ondy CAT Mervior

KTM-3/80 B0 Colmn Veesan of KTM-3 449,00
SRM-1 1K Bytes State RAM Kil 42.00
SAM-3 3K Bytes Statc RAM Kn 90.00
PEX-1 5TM Pen Expantin sad Conneciar Kn 60.00
CAS-1 Aude Cassetie Rocoeder wah Tape Counisr and Teng Contrel 79.00
MOD-68 Adagier Based for SYM-1 wath 6800 Processsr and Femwary 118.00
MOD-69 Adager Baord for SYM-1 with G803 Precessar and Femwas 145.00
MON-1.1 Meved 4K Syie SUPERMON STM Montor 15,00
BAS-T B Banic Plag-n ROMs for STM-1 95.00
EPS-1 5YM Disgaastic Test Progeam i 2718 EPROM 75.00
RAE-1 Resddent Avsembler: Ebior ROM-EK |1 Chigp Varsson] 159.00
RAE-1/2 Resdunt Assembler Edeor ROM-BK |3 Chp Verzan| 95.00
MBC SINGLE BOARD COMPUTERS

MBCO1A2 Secend Sowrca SBE Micromadum e Mctarsls MMOTAZ 400.00
MBCO1A2-1  MBCOIAZ with Fow Comacters 440.00
MBCO10-65  Sele Board Compuisr wih 6500 Swes Mutroprocaissr 369,00
MBCD10-68  Sngle Board Computer wih 6500 Sees Microgprocessa 369.00
MBCO20-65 SBC 6500 Senws CPU wath Complate Video Capasbty 495 00
MBCO20-68 58 6300 Serws CPU with Complete Video Casabidiy 495.00

Z-80 SERIES MICROPROCESSOR IC's

25 MHz Z-80-DART %1430 4.0 MHz 1-B0A.DART $1550
.’.Eocrus?m{zacsmﬂ 20,10 | Z-BOA-CPU SB.O5 | Z-B0A-510/0 2115
2:80-CTC 590 | Z-B0-510/9 1450 | Z-80A-CTC 635 | Z-BOA-510vS 1570
Z-80-P10 590 | ZBO-DMA 2150 | Z-80A-P10 635 | Z-80A-DMA  22.70

# SPECIAL 20% DISCOUNT WITH COUPON +

A COMPLETE MICRO-
COMPUTER ON A BOARD

” RE8~! STARTER KIT

Regular $401.00
i — % SPECIAL with COUPON *
i > $368.00
FEATURES # Memory Examine and Cnange
® Z-80 CPU with 158 instructions ® Port Examine and Change
# On-Board Keyboard and Display ®.Z-80 CPU Register and Change
® On-Board PROM Programmar for  ® 2K Byte 2BUG Monitor in AOM
PROMS (2716, 2758, TI2518) ® 1K Bytes of RAM (expandable to 2K)
® Kansas City Standard Cassette Int ® 4 Channe! Hardware Counter/Timer
® Simple Key Controlled Audio Cas- @ Two Bi-Directional 881t 1I/0 Ports
sette Load and Dump ® Up 1o 5 Programmanle Breakpoints
L Provesion for M ® Switch PROM or Moni-
Twa 5-100 Connectors tor Restart

® Wire Wrap Area for Custom Circuitry
Single Step through RAM or PROM

Vectored Interrupis provided by
2-80-CTC and Z-80-P10

6500 SERIES MICROPROCESSORIC's

P.0.BOX2208R, CULVER CITY,CA 90230

errwiconess MMAIL ORDER

ACCEFT MAIL ORDERS
PHONE ORDERS: (213) 641-4064

Minimum Order $10.00. Add $2.00 to cover postage and handling
Master Charge and VISA welcomed. Please include your charge card
number, interbank number and expiration date, Some items are subject
to prior sale. Not responsible for typos, Store pricing may vary from Mail
Order pricing. We reserve the right to substitute manufacturer.

A =(2 MHz) = (3 MHz) = (4 MHz)
PB502 S 882 | PESOBASBB2 | P65Z0A  $3.74 | PE530-005515.84
PE502A 966 | PE507 8.09 | PEB20 340 P53z 1082
P65028 1502 | PE5S0TA B.82 | PEBB2O 374 | PE532A 1187
PE502C 2100 | Pe512  8.82 | PES2! 490 Pesas.1 1751
PE503 BO9 | PES12A 566 | PES21A 534 | PES45A.1 2244
P6503A 882 | PE513  B.09 | PEB21 490 Pess1 1071
P6504  8.09 | PB513A 882 | PEBB21 534 | pessia 1176
PGE04A BB2 | PE514 B.O9 | PE522 B40 | PEEDY 4000
PESO5 809 | PES14A B.82 | PE522A  11.24| P1781-02 4000
PE50GA 882 | P6515 BO09 | PE530-004 15841 P1793.02 4000
P6506 803 | PE5S20 340

% SPECIAL 20% DISCOUNT WITH COUPON %

Full ASCII Encoded Keyboards

G 128-character, 58-Koy Typewritter Format for
Alphanumueric Entry
VP-B01 8-bit paralle! output $69.00
VP-BOG Async sers| output 599.00
58-Key Typewritter Format
Plus Calculator-Typa
Keypad for Fast Num-
maric Entry
VIP-611 B-bit parallel
autpul 58800
VP-616 Asynchronus senal output $119.00

Operation From Single +5 Volt Supply

VISIT A STORE NEAR YOU TODAY - We stock a large selection of Technical Books,

Discrete Components, Integrated Circuits, Test Equipment and Electronic Supplies.

ATLANTA GULVER CITY
3330 Piedmont Rd. N.E. | 11080 Jefferson Bivd.
Atlanta, GA 20305 Culver City, CA 90230

(404) 261-7100 [213) 390-3595

2649 Richmond
Houston, TX 77098

[713) 528-3489

HOUSTON PORTLAND
1125 N.E. 82nd Ave.
Portland, OR 87220

(503) 257-8464

Santa Ana, CA

SANTA ANA

1300 E. Edinger Ave.
[14) 547-8424

SUNNYVALE TUCSON

1054 E. El Camino Real 4518 E. Broadway
Sunnyvale, TA 94087 Tucson, AZ 85711

(408) 2434121 (602) B881-2348

92705
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RADIO-ELECTRONICS

g

MICRGPROCESSORS = MEMORY = INTERFACE
RAMS 0

v [250n5) 54
Z-80 SEI 20 580982350 2101 (256x4) 5270 4116 [150n5) 4.95
Z-80A 9.50 BOB0A 4,50 2102(1024x1) 3.20 41162005 4.50
6502 7.84 BOB5A 670 2112(288x4) 2,80 4116 (300n5) 410
6800 7.60 BO35 650 2114 3.20 4164 (200n5) 25.40
6802 1146 8086 9550 2114L-2 4,50 B155 7.40
BOBOA SUPPORT DEVICES 2147 i4kx1) 6,64

B520 $6.65 8251 54930 MISC

8622 9.95 8253 7.50 8282 $6.72 8288 $24.51
8212 225 8257 10,00 8288 672 INS1TTM 2413

B216 2.00 8259 11.50
8224 2.60 8275 32.00 16K RAM

8228 450 8279 7.20 EXPANSION KIT
8238  4.50 =
EFROmE PEON For TRS Bg[El\;od&i | ntr 1), Apple
2708 $6.20 275851250 SR B Ak

&0
2732 1642 8748 3770 Dataturnished with purchase on request.
MICROPROCESSOR INTERFACE IC's
8720 $3.25 BT96  $149 74LS242 $179 TALS245 $2.85

BT26 215 8797 149 7405243 1,79 7405273 1.69
BT28 230 74L5241 1.10 7415244 110 7418373 250
BTG6 1.49

926 SPST B pos w/cover 5499 958 'SPST B pos Low Profile $4.28
530 DPST 4 pos w/cover 845 820 SP 10 pos P.C. Rotary  7.81
832 SPST 4 pos w/cover 408 821 10 pos P.C. Rotary NCD' 6.81
933 SPDT 4 pos w/cover 882 927 16 pos Hex DIP Switch 428

WE STOCK THE FULL AMP LINE OF ELECTRONIC ACCESSORIES
AW, SPERRY INSTRUMENTS

% Digit OMM with LCO Display. . . .
EZﬂl 10 3% Digit DMM with LCD Display . ...
EZB220 3% Digit DMM with LCD Display . o rans
SP1000F F.ET. Input Vol-Ohm Milliammeter.. . .........
5P15 Pecket Size Volt-Ohm Millammetar. . .
5PBO Extra Sensitive Voli-Ohm Milllammeter . .

c30 Carring Case for EZB100, 6110, or 6220
ci1 Carrying Case for SP1000F e dl
ci8 Mini Probe. ..., ..

F7 Fuse for SP15

FB Fuse for EZ6100. 6110, or 6220

NEGBSN 5 .85 LM145BNS .40
NEGBEN 1.65 LM1488N 80
NEGG7N .85 LM1483N .80
LM723N 45 T78OSCK 1.60
LM74I1N 35 7812CK 1.80
LM747N 55 7815CK  1.60
GLOBAL 5P 5. CORP
EXPERIMENTOR QUICK TEST SOLDERLESS
SOCKETS BREADBOARD ELEMENTS
EXP-300 $10.50 QT-595 %1200 QT-598 $2.75
EXP-300PC 2.40 ar-47s 950 QT-478° 2.60
EXP-350 8,10 QT-355 7,25 :07-358° 2.10
POWERED ar-18s 4.25
PROTO-BOARD 4001 Pulze  Generator $235.00
PB-104 S70.00 5001 Universal Counter $360,00
PB-102 32.80 Logic Moniter JUMPER
PB-101 1 WIRE KIT
PB-100

LM30GN 2.00 LM3B4N
LM310N 1.75 LM386N
LM317N 1.15 NES565N
LM318N 1.5 NEB5G6N

RAPTOOL, w/50" spool of 28 gag .
PIG0-18  DUAL-WAY UNWRAPTOOL Unwraps 26-30AWG . . $12.50
PIG0-2A DUAL-WAY WRAP-N-STRAP TOOL Wraps 26-30awyg, .. $13.25

BB04 u . $27.65
8BOOV u El L 0
for Altair 8800 & IMSAI 8080 | $24.85

4607 UNIVERSAL Computer Piugnand fits DEC LSI-11, PDP E
PDP-11 and Heathkit H-11.. . 140
MICROPROCESSOR PLUGBOARD, for Auoll || 52580
WE GTOCK THE FULL VECTOR LINE — Catalog Availabl On R-qunl
TECHNICAL DATA and MPUTER BOOKS

an Intro to MP's [The Beginners’ Book...$7.95, An Intro to MP's (Basic
Concepts)..$12.99, 4 and 8 Bit MP Handbook 519.85, 16 Bt MP
Handbook $19.95, The CRT Controller Handbook. . $6.99, The 8000 MP
Handbook...$6.99, ZBO Assy Language Prog.. $16.98, 6502 Assy Language
Prog..$16.99, 6809 Assy Language Prog..516.89, Business System
Buyer's Guide. $7.96, CP/M User's Guide. 512 Apple || Uszer's
Guide..$15.00, MP's for Measurament & Control,.$16.99, CBASIC™
Users Guide.. \ . ing to S-100/IEEE 698 MP's...$15.00,
Some Comm Basic Prog..515.99,
Some Comman MSIC Prog — Atan Edition, 4.99, Some Common
BASIC Programs — TRS-80 Level Il Edition..$14.99, Science and
Engineering Basic Prog — Apple Il Editien...$16,99, TTL Cook Book...$11.95,
TV Typewritter Cook Book...511.95, CMOS Cook Book..512.95, Z-B0 MP
Handbook...$11.95, Using the 6800 MP...$8,95, The Cheap Videa Cook
Book...$7.96. [.C. Converter Cook Book..$13.95, The 555 Timer Appl's
Source Bookfwith Exp's...§7.50, TRS-80 Interfacing Book 1..510.95,
TRS-80 Interfacing Book 2..511.95. Prog. and Imerfacing the 6502..515,96,
BOB5A Cook Book...$13.96, MP Primer (2nd Edition)..$14.50, Z-80 MP
Design Projects,. $13.95, IC Op-Amp Cook Book [2nd Edition) ..515.95,
Guidebook To Small Computers...58.95, Mastly BASIC Appli‘s for Your
TR5-80...512.95, Circuit Dosign Prog. for the TRS-80..814 Masily
BASIC Appli's for Your Apple I1...512.95, Mostly BASIC Appli's for Your
PET...$12.95, CP/M Primer..$14.95, Tha 5-100 and Other Micro Busses
(2nd Ednlon] 9.95, Your Own Computer..57.95, Applesolt
Language..510.95.

5% Sarhon Fllm | 7. o Chios e tinean o pip
Inwelslgs[i‘:::lc ETS ® EDGE CONNECTORS

FND357 $1
FNDS00 1
FNDSOT 1 MVED23

T4L500 5 741542 § 50  7ALSI36S 74151955 .60
T4LS01 T4L547 - 74L5138 5 T4LS198
T4L502 T4L554 5 74L5151 7415241 1.10
TALE04 T4LSTA ¥ 7405153 TALS244
T4L508 TALSTE . TALS156 JaL5248
TALS10 JALSE3 . 7415158 . 7415257
T4LS11 E T4LSEE E 7415161 . TALS268
T4L512 74L582 JALS163 7415283
T4L520 T4L596 T4LS166 J4L5285
T4L521 . T4L5112 | 74L5169 . T4LS362
TALS26 74L5122 TALS174 T4LS368
J4L528 7415123 74L5181 T4LS368
74L532 30 74L5125 A5 74L5193 .75 7415383
T4L538 40 7415132 65  J4L5194 60  T4LS306 1.
WE ALSO SPECIALIZE CALL FOR OUR NEW CATALOG
IN JAPANESE COMPUTER VOLUME AVAILABLE ON
AND ELECTRONIC PARTS QUOTES REQUEST

ﬁ SUNTRONICS CO., .

12621 CRENSHAW BOULEVARD
HAWTHORNE, CALIFORNIA 90250
fLOCATED NEXT TO FORMULA INTERNATIOMAL)
STORE HOURS: Man -Fn. 10am to & 30pm — Sat. 1 0am 12 Spm
IN CALIFORNIA OUTSIDE CALIFORNIA TOLL FREE

(213) 644-1149  1-800-421-5775

Mail Order—Minimum Order: $10, Send Money Order or Check to:
P.O. BOX 1957—Dept. R, HAWTHORNE, CA 90250. Use your
VISA or Mastercard (please include expiration date), Add $2.00
postage and handling to order. California residents add 6% sales tax.

2716 730 8355 aep Sot(8pcs UPD416C-2(200ns])$13.95

PAT. ¥ 4,259,705
WARNING!

Electric Power L
Pollution, :
Spikes,
Interference
& Lightni
HAZARDOUS to
HIGH TECH EQUIPMENT

MicroComputers, VTR, Hi-Fi, Lasers,
Spectrometers are often damaged or dis-
rupted due to Power Pollution.

High Tech components may interact!

Our patented ISOLATORS eliminate
equipment interaction, curb damaging
Power Line Spikes, Tame Lightning bursts
& clean up interference.

Isolated 3-prong sockets; integral Spike/
Lightning Suppressor. 125V, 15 A, 1875 W
Total, 1 KW per socket.

ISO-1 ISOLATOR. 3 Isolated Sockets;
Quality Spike Suppressmn Basic
Protectiormemsmiss] ... $69.95

ISO-3 SUPER-ISOLATOR. 3 DUAL Iso-
lated Sockets; Suppressor; Com-
mercial Protection ... .. $104.95

ISO-17MAGNUM ISOLATOR. 4 QUAD
Isolated Skis; Suppressor; Labora-
tory Grade Protection . ... $181.95

Master-Charge, Visa, American Express
TOLL FREE ORDER DESK 1-800-225-4876
{except AK, HI, MA, PR & Canada)
SATISFACTION GUARANTEED!

Electronic Specialists, Inc.

171 South Main Street. Natick. "MA 01760
Technical & Non-800: 1-617:655-1532
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Burglar/Fire Alarms

Controls ® Power Sources

* Remote Stations * Holdup
Alarms ® Wircless Components
¢ Magnctic Contacts e Ultra-
sonic ® Microwave e Infrared
e Sirens =  Bells o Glass Pro-
tection @ Shock Sensors © Phone
Dialers © CCTV o Locks » Safes

%mountain west

4215 N. 16th St. Dept.RE-2
Phoenix, Arizona 56016

1-500-528-6169
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¥ TRITE

LO PROFILE DUAL BEAM
FACE WIPE (TIN) SOCKETS

2599 100-499
075 070
.085

135

150

170

195

230
240

250

415

3 LEVEL WIRE WRAP DIP SOCKETS (TIN)
124 2589 100499  500up

BPIN  WWT 33 - i 270
14 PIN 28 it ; 320
16 PIN A2 ! : 1360
18 PIN 58 ¥ o AT1
20 PIN 68
24 PIN 81
28 PIN 93
40 PIN

] C -G These Prices!!
SOCKETS
19 1024 2599 19
(DE) P '1.95 %1.756 *1.60 85 10
4.20
(DBj25S 3,35

DC)37s B85  8.00
565 515 465 (DDj50S 11.65 10,80

DB 51226 Cover For DB 25P and S (RS 232 Type) *1.39

CYBERTONE |ike a super loud SOMNALERT this “‘war-
bling" alarm works from 9-12VDC and has variable rate and
pitch. Ideal for smoke or burglar alarms or far-out games. Unlg
134" diameter, 8" long leads. Model CT-1100.

25Amp STUD DIODES 200V....
200 ohm Carbon mike el 1134 di

Miniature 600a—600n modem transformer
6 foot dwire Gray line cord. Rt angle plug...

JOHNSON %" BUSHING Air Variable Capacitors..
E9-507 2-10.3pf, #189-563 1.4-0.2p1, ¥100-107.1 2.3.74 2pf

Calender/Clock Chip and Vacuum-Fluorescent Display.

Maostek MES0362-N pin clockicalander | \mlh a
FUTABA 5-LT-028G V.F. display and spec sheets, %"
high characters, AM/PM indicators, colon. Blue-green color
Ideal for daylight oparation. ¥5.008/50t

Bdigit LE.D. display. 85" hod
503....85¢° FND507....%1.49 MANGT10{DUAL)

Switch Craft 142A miniature ‘TINI-D' phone jack ...,

Line mastar chrome oot switch SPOT. &' cord sGEM.36

Line master black foot switch SPOT 7 Amp #NO-T-5T.

Cherry E-53 Super Sensitive sna!p switch spoT.

CA&K DPDT ' " toggle switch witlat designer handle su.21

MOOSE™ Natlonal Semi LM 396 Regulator ad;uslable from
1.25-15V at 10 Amp. 19.95

Supar Cnp 1 FARAD at 5V. Use as memory supply back-up,
Only 13" dia.x %" tall w/P.C. leads ry“ npy..,,'m%

RIC transmitterireceiver chip set. National LM1871/72 has
wlf & Encode/ Decwu up to B channels of digital or inal link.
th specs

25 Amp Bridge Rectifier (Rem. from E;
4 Amp TFIIA(? wiHeat Sink RCA 4050.
35 Amp O mode TRIAC. (isolated),
5A Darlington TIP121 in T0-220 pac!
4A T0-202 TRIAC O 2004F;

NYLON CABLE TIES

4" M35/C, "11.000K 57 M1.85/C, 15,75/K

7808 N. 27th Avenue
Phoenix, Arizona 85021

ORDER TOLL FREE: 1-800-528.0183

(Order desk only)
TERMS: *10.00 minimum order
Visa, MC, BAC. Check, M.O. or UPS C.O.D
U5, Funds only. AZ residents add 5% sales tax.
Prepaid orders over *50 shipping prepald.

OTHERS: Add *3.00 shipping & handling

Add *1.50 for C.O.D. orders
Ourside US| add 20%
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E[TICIO)...HEADQUARTERS

DEALERS—'

WANTED
WHoL
HOTESALE

, 1514-342.1555
CALLFoR ,
QUOTA]']'O
[ B NS

FOR CABLE TVCONVERTERS |
AND VIDEO ACCESSORIES

THE ETCO MICRO 1000 36 CHANNEL VCR PROGRAMMER &

CABLE TV CONVERTER

Equivalant to or better than:

VIDCOR 2000 - PHILIPS CTC-2
MAGNAVOX MX-40CC - LIND-
SAY V2U - RHOADES CO-500-
", PHILIPS CTC-30 - WINEGARD
%, VC-7600 and others...
ATETCO

TRY ONE ON
OUR 30 DAY
MONEY BACK
GUARANTEE

The ETCO Micro 1000 takes the midband and super-band channels
your TV, VCR or projector can't receive and converts them to
standard UHF channels any set can tune in. Easy installation no
moving parts - FCC & UL approved. Channel conversion chart and
detailled instructions included. 448VB114.

As above - with Vernier Tuning: adjustable tuning insures total tracking
compatibility with all TV sets. 448VC477 $79.9

CHAIRSIDE REMOTE
CONTROL i

30 CHANNEL

CABLE

CONVERTER

ATETCO / S79.95EA./5
$74.95 EA./10

YOUR SET STAYS TUNED TO CHANNEL 3 — No need to
jump up to change channels! Converter and control unit
are connected by a long flexible cable to permit chair or
bBdside tuning. Remote channel selection, ON/OFF and
fine tuning Complete with all instructions. 448VA275.

MORE CABLE TV BARGAINS

LINDSAY 40 channel programmable wireless converter ... .................
VIDCOR 2000 converter & VCR programmer. ..............

Midband to lowband 3 channel block converter ..

Midband to highband 7 channel block converter . S S A

Used (as-is) OAK V-26, 26 channel cable TV converters

Used (as-is) TOCOM DC1000 remote control 20 channel converters .

Used (as-is) MAGNAVOX FV-25 remote control 20 channel converters ...
75 ohm A /B switch with *'F" connectors ..... ey bRt
VHF/UHFFM high gain broadband cable distribution amphﬂer

44BVAS2!. . Delective (as-is) wireless remote control converters - “'u-Fix"' e
448VAS03 . . 75 ohm 3 position pushbulton co-ax swilch with *'F* connectnrs T re
448VC2231... MDS ™ with d A R R A

44BZA018.
A48VASS50
MBVARTT.
MBVA2TE
BVASE3
A4BVAS9S5
A48VA996 ..
448VA335
A4EVASD4

NOTE: Converters on this page work
only if you have cable TV. Number of
extra channels available differ from
cable system to cable system. Use of
cable converters may be subject to
rules by your local cable company.

$20.01 1o $30.00
$30,01 1o 540.00
$40.01 1o 580.00
$60.01 to §80.02

Qver  $30.00

residents add 7% sales lax
ELECTRONICS 5. isisphons order des
naver closes

PLATTSBURGH, N.Y. 12901-1095. Tel. (518) 561-8700.

Check with order. please
™ Visa & Mastercard OK
{Sorry. no C.0.D's), N.Y. stale

THE ETCO COMMANDER
5000 37-CHANNEL WIRE-
LESS REMOTE CONTROL
CABLETV CONVERTER!

B

24 MONTH
WARRANTY!

Makes cable viewing an absolute joy! Connects between
the TV cable and antenna input terminals of your TV set.
Allows you to turn your TV on and off, change channels,
recall the last channel, fine tune, all by remote control!
Handsome woodgrain cabinet, pushbutton remote control.
Your TV stays tuned to channel 3. The Commander 5000
does all the tuning! Covers low, mid, high and super band
channels. Order today! 448ZA008.

! NEW — As above, 58 channel version. 448ZAD17

$34.50EA./5

GET THE MOST out of your cable TV system! Easy
hookup — completely safe — and you get up to 30
channels! Converted channels appear on the UHF
portion of your set; channels 2 to 13 can also be
seen on the VHF portion of the tuner. Easy to ins-
tall - with instructions. 448AE047.

INCREDIBLE ETCO COPYGUARD STABILIZER
AND VIDEO IMAGE ENHANCER SELLS AT
A PRICE BELOW WHAT YOU WOULD PAY FOR
EITHER UNIT IF PURCHASED SEPARATELY!

An ETCO exclusive! Combines both instruments in one. It
works like a charm! Try one on our 30 day money back
guarantee! DEALERS WANTED 448ZA021.

ETCO Electronics (."%

Dept 458 4‘3:

Plattsburgh, N.Y. 12901-1095

Send my free ETCO Catlalog now.
| am not currently receiving your catalog.
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RADIO-ELECTRONICS

2

@
Get lt all! Subscribe today to
RADIO-ELECTRONICS. Don’t miss a single

issue and ... you save as much as Radio
$7.50 off the newsstand price. Eleclronics

When you select one of the subscription offers listed on the
handy coupon—you’ll be assured of having your copy reserved,
even if it sells out on the newsstand. Make sure you get all the
excitement in every issue of RADIO-ELECTRONICS, every

month, by filling in and mailing the coupon, todav.

This will be coming * NEWS ON NEW ¢ HOW YOUAND THE o TV WONDERS FOR YOUR
to you when ol Do (Robots  FRIENDS s ity d
< ndroi ign (Robots test Receivers an
you subscribe to ;}m Think aF:.]d Do) gemng Staged gircuits =g
n utomnotive Electronics rograms, Circuit rojection a
RADIO-ELECTRONICS: ech Synthesizers Desi%, Games Satellite TV Receive%s
e HELPFUL l Applications A/D-D/A Interfacing Jack‘Dar'r'g Monthly
CONSTRUCTION \erc‘lleo ?154: F]’%ayersa Peripheral Equipment gemce grhné? ;
ARTICLES ... ide0 lape necorders er\n_ce oDlems an
- Solutions
Test Equipment . e NEW AUDIO
Hi-Fi Accessories © FASCINATING “HOW DIMENSIONS FOR YOUR AND you also get these
Telephone Accessories TO DO IT PLEASURE .. regular MONTHLY FEATURES:
Music Synthesizers ARTICLES ... Noise- Reductlon
Computer Equipment Build Your Own Devices + LOOKING AHEAD by Dave
Automotive Equipment E{mkec% ee Correct Bias for Your Lachenbruch
B fmleomrc BERE U onncomens
Wiring Techniques E,?;rva de‘f?)’; 3 “Doc” Savage
= Soldering and Monthly Features by * WHAT'S NEWS, new
8G:s&:ildt?nr‘::{gpr i Len Feldman products, stereo news
A Cgn and ototyping - and NEW IDEAS, STEREO
PRODUCTS, NEW
COMPUTER PRODUCTS
= FOR HOME/JOB and
E eelmnles e
0 ——— O S S I S S S S N S S S E—
I B
| YES! please send me 7HB2 |
8= Payment enclosed, 13 issues for $13.00 Every Month! I
I (You save $3.25 off newsstand price. ) Get the Best- |
| Clip Coupon- [
| [J Payment enclosed, 26 issues for $25.00 Mail Today! |
| (Save More! $7.50 off newsstand price.) I
I (] Bill me, 1 year—12 issues only $13.00 |
SAVE MONEY, i (You save $2.00 off newsstand price.) I
nclose your payment ;
:nd il ye.t PRV | O Bill me, 2 years—24 issues only $25.00 |
ONEUEX%RA ISSUE | (Save more! $5.00 off newsstand price.) |
per year | Extra postage: Canada $3.00 per year. I
I All other countries $7.50 per year. U.S. Funds Only |
l Name I
l (please print) I
| Address |
| |
l City. State Zip Code I

Mail to: RADIO-ELECTRONICS

P.O. Box 2520, Allow 6-8 weeks for delivery of first issue. I
Boulder, Colorado 80322 _l

=
|
I
I
I
|
|
|
|
|
|
|
|
|
|
|




BUY of the YEAR!!

Parallel, TTL Input WORD PROCESSOR
170 “‘Selectric”® TYPEWRITERIPRIHTER

The manufacturer pul 'em into storage lo
depreciaie ‘em... Now they're FINALLY
AVAILABLE"! Removad from working
systems, these fantastic machines have
built-in driver and decoder circuilry and
take TTL level. 6-bit character, plus 4-bit
function input signals... Easily driven by
mos! any micro. Use as a typewriter (with
minor ‘repeat’ circuilry) or as a KSR 110
printer or both. Requires 115, 60Hz for type-
writer motor, 5 VDC for TTL and 24 VDC for solenoids. “Table top™ style case. Each
“Selectric™ |/O machine is complefe and in pparational condition! Includes schematics,
data, case, platen and ribbon. {Type element not included).

New Type Element . .21.00ea.  1/O Selectric . .. .... $399.00.a.
Add $20 for and ing - Pay on Delivery

WORD PROCESSOR CPU ASSEMBLY

Linked to and used with the above machine, this unit
completes a system which originally sold for over
$3000.00 each! Features include: standard cassette
deck, auto centering, auto repeat, auto underline,
suppressed notations, record/playback, auto
merge. editing. margin adjusting and much, much
more. Parts include tape or "mag” card deck,
cabinet, fans. power supply, mother board,
connectors, cables, LEDS ana more. Worth much
more than our price for the parts alone. Includes
schematics and data. Tested and functional.

.......... Only *199.00...
Add 520 for Pkg. and Handling - Pay Shipping on Pilinr,'

Additional Cassette or ‘Mag’ Card Ass’hly

Add-on package includes everything you need to

add on the second deck. Easy to retrofit
............................. Only *199.00¢a.

New, Unused Cassettes or ‘Mag’ Cards
For above Word Processor
Tape Cassette ......... *7.99¢a, 10/%69.00
‘Mag’ Card ..%2.49¢a., 10/319.00

BOMPUTERS 18 Granie St Havernil Mass. 01830
3
pERIPHERALs TELEPHONE ORDERS
617/372-8637
UNLIMITED' a 5".'»' N.L"CDIH:rIL"II.

CIRCLE 67 ON FREE INFORMATION CARD

We Otler New and Used FLOPPY
DRIVES, DISK DRIVES, PRINTERS,
& MORE at BARGAIN PRICES!!
Ask for our Latest Flyer Listing NOW!

MAIL ORDER
Newton, N.H. 03858

50 ELECROLYTICS.
ASSORTED AXIAL
AND RADIAL T YPES.

JAVANGO

10 ASSORTED

REV-1
JACKS &PLUGS
JAKoTO 2,25 | REVERB COILS.

TYPICAL
20ASSORTED DIAGRAM

INCLUDED.

KNO ; -
KNK-20'$2.20/(1)$12.00 (2) $18.00

21 POLYSTYRENE CAP S. DCK-21 $090
OHV CERAMIC DISC CAP’'S. DCK~100 $240
10 UNIVERSAL SIGNALDIODES. DIK~10  $0.55

25SMALLCASE TRANSISTORS,  TRAK-25 $2.25

7 FILTER CAPACITORS.
FPK-7

UNBELIEVABLE!

HITACHI

30 MHZ DUAL TRACE
OSCILLOSCOPE

AT THE LOWEST PRICES
YOU CAN FIND!

Model V302B

List 995.00
Sale 815.00

See below for freight allowance

Signal delay line

5" CRT

12 ns rise time

TV sync separator

1 mV/division sensitivity (max.)
Vertical magnifier (x5)
Sweep magnifier (x10)

X-Y operation

Front panel trace rotation
CH1, CH2, Add. Ditf. display
modes

® “7" axis (intensity) modulation
* Two years parts and labor

warranty
Two -X10 probes included!

15 MHz dual trace
AN EVEN GREATER VALUE!

Model V152B

List 735.00
Sale 599.95

* 5" CRT

24 ns rise time

TV Sync separator

1 mV/div sensitivity to 5 MHz
Vertical and sweep magnifiers
Front panel trace rotation
Five modes of vertical
deflection

Two years parts and labor
warranty

® Two -X10 probes included

ALL OTHER HITACHI SCOPES ON SALE

50 MHz, 100 MHz, 35 MHz, 20 MHz. Call for details
Also available:

Leader Instruments, Beckman, Univolt, Fluke,
and other quality test equipment.

1 6800mfd 50V.
$3.60

1 20-20-20-20 450w
+5Assorted Usables.
20 SQUAREOHM TYPE WIRE WOUND RESISTORS, PRK20 $1.40

To order call toll free: (800) 423-5336
In Calif. (800) 423-5336
Local, Alaska, Hawaii (213) 701-5848

ORA Electronics

18215 Parthenia St. Northridge, CA 91325

25 AXIAL LEAD ELECTROLYTICS.
ALL ARE 50 VOLT OR MORE,

ECK-25A50
$2.90

20 ASSORTED TERMINAL STRIPS. 2-8 TERMINALS,SOME
SOLDER,SOME WIRE WRAP. TK-20  $0.90

3 2N6099 75 WATT 10AMP (Housemarked393-1) TRA-33  $1.25

5 NESss TIMER IC 5FOR $1.00

4 2.5 AMP 1KV RECTIFIERS 4FOR $ .35

QUANTITITIES L IMITED ON SOME ITEMS.

‘Note:nl:l) ;2.50 TOTAL FOR§HIPP ING ON ALL ORDERS

Javanco 150 Second évx South,Nashville, TN
(VISA & MASTERCHARGE ACCEPTED) 37201
TENN.RESIDENTS ADD 6.75% SALES TAx

TERMS: All items are subject to prior sale. Limited quantity on hand

Payment Visa. Mastercard accepled Exact freight and insurance will be added
C.0.D orders accepted from recognized businesses

Prepaid orders: Payment must be made with U'S. currency Orders paid with
personal or company check will be held for check to clear

Free Ireight policy: Prepaid orders paid by cashiers check will be shipped UPS
freight free to any pointin the continental U.S_ (Alaska, Hawaii, Canada excluded )

TO ORDER TOLL FREE 1-800-251-8130
INFORMATION &CONVERSATION 615-244-4444

CIRCLE 70 ON FREE INFORMATION CARD
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RADIO-ELECTRONICS

« QUALITY parts at =+
* DISCOUNT PRICES! -

#  FULL SIZE CHANGER

# B.S5.R. MODEL C198

¥ CERAMIC CARTRIDGE

= PLAYS 33, 45 & 78
RPM RECORDS. ...

= CUE/PAUSE LEVER

#®  ADJ. TRACKING FORCE

RECORD CHAMGER DOES NOT INCLUDE BASE DR A.C. CORD..

$25.00 EACH 4 for $90.00
4PDT RELAY COMPUTER
S ormp eomtacts GRADE
e CAPACITOR
- :l’toa;n!::al.l:i;:l.-;ioq M1 3,600 mid.
$1.70 EACH /| 4ovoc
specily coil valta L 3/8" DIA. X 3" HI
LARGE QUANTITIES AVAILABLE 6.400 mid.
SOCKLTS FOR RELAY 50C sach fmvoc 52 m
MINI sle 13/8 ma){ﬂl}d‘
20,000 mfd. 25VDC
BUZZERS 2 "'DIA. X 24" HIGH $2.00!

1,5 to 3 volts 75¢ 08]22 000 mfd. 25VDC
WITH WIRE LEADS | 2™ oa X 2 1/2%hian $2.5
11510 3 voits 75¢ea 22,000 mfd.40 VD!

" pLA. X 6" HIGH |
WITH PIN TERMINALS égéomfdﬁzsl\?mm

3 to 7 volis 2'' DIA. X 4" HIGH 3
[ Wit PN TERMINALS |52,000mfd. 15 VDC
k 75¢ each 2 %o X4 127 0ien
72,000 mfd. 15VDC
2V BIA, X W HIGH
MO?EII.TUSE‘SJ rsls; CLAMPS TO FIT CAPACITORS %0¢ ga.

VARACTOR UHF TUNER[15 5 VAC 1 AMP
freq st |CLASS 2 XFMR

L70 - B39 Mz
ANTENNA  INPUT

300 OHMS
f.-#® $25.00 each
" 10 for $220.00

SEND FOR NEW 1982
€es 40 PAGE CATALOG FY

L.E.D.'s

STANDARD JUMBO
DIFFUSED

eet

CONNECTOR

KINGS UG 536 B/U
FITS PG5S, RGSS,

RG141, RG14Z, RG223 RED 1D FOR $1.50

SOLDER TYPE GREEN 10 FOR $2.00
$1.75 EACH YELLOW 10 FOR $2.00
10 for $16.00

FLASHER LED My
5 VOLT OPERATION

RANSFORMERS|

JUMBO SIZE
1?0 “,'" - 2 FOR $1.70
primaries Bl POLAR LED
6 VOLTS at 150 mA  $1,25 iR 10
a m, f!
12 V.CT.at 500mA sz50 ||' SUB MINI LED
16.5 V. at 3 AMPS  $6.50
18 VOLTS at 1 AMP  $4.50 079" X ,098"
25.2 VCT at 2.8 AMP $5.50 20mA at 1.75v
10 FOR $1.00
SUPER SMALL 200 FOR $18.00
P“oTo FLASH QUANTITY PRICES AVAILABLE

170 MFD 330 VOLT |ICANNON XLRA-3-13|

18K 7" CONNECTO
2for $1.50 3;@2’3 e
10for $7.00 | ““2oecron

$2.00 EACH

750 MFD 330V 10 for $19.00

PHOTO FLASH

e REgHAHGABLE
o 1 X

1 1/4" DI1A. EALED
e LEAD-ACID
10 FOR $11.00 A MTT

6 VOLTS & AMP/HR
Ak X 2 x uk N,

* SPECIAL %
JRF 901

&% MICROWAVE
TRANSISTOR
0

2" ALLIGATOR CLIPS
7 clips for $1.00
100 clips for $12.00
500 clips for $50.00

ALL ELECTRONICS (ORP.

905 S. Vermont Ave,
P.O. BOX 20406
Los Angeles, Calif. 90006
(213) 380-8000

Saturday

Mon. - Fri.
9AM-5PM 10AM-3PM
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RADIO-ELECTRONICS does not assume
any responsibility for errors that may
appear in the index below.
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A.Ipha Byte Stores =i bu it 33.105
.............................. 125
Ameriun ADBSODR’ . .. .ottt 13
ATICTOBR o et e e T e wies 133
Antenna Specialists .. ................. 34
B&K Precision Dynascan Corp 97
Karel Barta :.............occioiain. 108
Beckman Instruments, Inc.
Electro-Products Group .. ... ... Cover 3
Bullet Electromics ................... 120
CIE, Cleveland Institute of
R e e 18-21
Castle Marketing . .. ................. 106
Chaney Electronics .................. 124
......................... 92
Command Productions . .............. 108
Communications Electronics ............ 2

Electronics
Computer Peripherals Unlimited .

Components Express....... .. 116
Concord Electronics ................. 128
Cook’s Institute of Electronics ........ 108
CooperGroup ...........c.c...- Cover 2
Dage Scientific . ... oo o 112
Data Preclsion . ...................... 25
Dafa Services .. ..., ..o 112
L iat b A A o d e 116

i L e A e i erearales . 124
Digi-Key Corp. ..................... 117
Drake Company .................. 83.100
O . e 83
Electronic Book Club . .............. ,-85
Electronic Specialists, Inc. ............ 134
Electronic Technology Today .......... 98
Enterprise Development .. ............ 100
Etco Electronics ................. 116,135
| Oy R R R e ! 116
Fair Radio Sales .................... 138
Fordham Radio ................. 107,122
Formula International . ........... 114-115
FuliSvea . ... ... ..c...... A e o 125
Godbout Electronics . ................ 112
Global Spedalﬂes ,,,,,,,,,,,,,,,,,,,,, 1
Globali TV e e v e 110
Grantham College of Engineering ... ... 81
Haltrondx ..o caviiviian i IZO
Hesth', .o s 7.16.17. 89-91
Information Unlimited ... ... ... ... ... 122
International Communications ........ 110
JDR, Microdevices . .............. 130-131
Jameco Electronics .............. 118-119
JAMESCOMM ......covvnvvnereeonnans 112
M ayainco TRl & i y" Bi: 720 1 T e 137
T8 o AR A A R AR YA N A AR 123
e i e T e e 125
Live Via Satellite .. .................. 116
MCM Audio, Inc. ................... 121
|8 b B S e e A e e 9
McGee'sRadio ..................... 116

cKay Dymek ... ..o 110
McGraw-Hill Book Co. ............. 70-73
Microtenna ..................... 12110
L R ek A SR L 124
Monarchy Engineering, Inc. .......... 120
Mountain West ..................... 134

| 3
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SESREBIAR! 122183 1 &8

== Wetal. ... e e e
81 Westland Electronics ..

3 Zenith Radio Corp.

Govt. SURPLUS
ELECTRONIC
EQUIPMENT

CATALOG

. . New BARGAINS!
UPON REQUEST!
Send today for FREE copy of

New ITEMS .

FREE

CATALOG ws-81 and Supplement. Dept. RE
FAIR RADIO SALES

1016 E. EUREKA - Box 1105 - LIMA, OHIO - 45802

MOVING?

Don't miss a
single copy of
Radio-Elec- |
tronics. Give |
us:

ATTACH
LABEL
HERE

Six weeks'
tice

Your old
dress and
code

Your new
dress and zip
code

e e s . — —— ———————— —— ——— —]

name (please print)

address

city state

zip code
Mall to: Radlo-Electronics

SUBSCRIPTION DEPT., P.O. BOX 2520,
BOULDER, COLO



22 Megohm

Input Impedance

12,000 Hour Continuous
Battery Life

Insta-Ohms* Visual
Continuity Indicator

-Circuit Resistance
Measurement

20() Low Resistance

with Zero Adjustment

Audible Continuity
On-Off Switch _

True RMS Select Switch
for ac only or ac+dc

*, e} A

24

' 10 Amp ac/dc

l / 1500Vdc/1000Vrms
- Overload and

_,f 440 Vdc/Vrms Resistance

In-Circuit Diode/

Transistor Test Function

Temperature Probe Input
(—20°C to +1265°C)

Introducing the TECH 360

DMM. Never has it been
so easy to do so much for

Beckman’s TECH 360 bench/
portable DMM puts unmatched
capability and convenience at your
fingertips.

You can select from 8 functions
and 31 ranges with one turn of the
single selector switch.

On or off the bench, you can
accurately measure all complex

waveforms with True RMS AC func-

tions. Extend resistance measure-
ment to 1/100 ohm resolution. Read
temperatures from —20°C to
1265°C. Perform continuity checks

so little.

quickly, with audible and visible
indications. Measure up to 10 amps
without adding special adaptors.
All with 0.1% basic Vdc accuracy.

12,000 hour battery life

Designed for ultimate ease of
operation, the TECH 360 delivers
12,000 hours continuous service (up

to 4 years of normal use) from stan-

dard heavy-duty batteries. You'll
never have to search for power out-
lets or contend with ground loop
errors. The expense of rechargeable
battery packs

is eliminated.

The TECH 360 is available
for just $289 (U.S. only), including
batteries. The companion TECH
350 (without RMS and temperature
measuring capability) is priced
at $229.

For information on the com-
plete line of Beckman DMMs and
accessories, call your local distrib-
utor today. For the one nearest you
call: (714) 993-8803 or write
Beckman Instruments, Inc., Electro-
Products Group, 210 South Ranger
Street, Brea, California 92621.

Convenient storage and multiple viewing angles
are featured in the new line of Beckman bench/
portable DMMs.

CIRCLE 4 ON FREE INFORMATION CARD
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Don’t touch

that connection!

New Zenith push-button VIDEO ORGANIZER permits
switching from one program source to another

without changing cable connectors. Lets you select up

to six different program sources for viewing. Up to three different
sources for recording. Even lets you view one program source while
simultaneously recording
another. All this without
changing cable
connections!

Model S10W

At Iast the nuisance of manually changing cable connec- source to another with pushbutton ease — without
tions is a thing of the past! changing connections.

WIith Zenith's new Video Organizer, separate input and Equally important, the Video Organizer's advanced engi-
output jacks enable you to make a complete connection neering desian by Zenith results in low insertion loss and
of TV and VHF antenna or cable TV antenna, subscription high isolation. Eliminates electromagnetic interference
TV decoder, video disc player, video cassette for maximum picture guality. And permits greater flex-
recorder, video game and home inility in use and ease of operation for
computer or other auxiliary more hours of uninterrupted home

video equipment. i”l”” video enjoyment.
®

S0 you switch from one program Write now for more information!
The quality goes in before the name goes on*

Zenith Radio Corporation/Service, Parts & Accessories Division/11000 Seymour Avenue/Franklin Park, lllinois 60131
CIRCLE 3 ON FREE INFORMATION CARD




