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TIP TEMPERATURE

The line of professional
soldering stations that gives accurate
emperature control all the time! —
The EC 1000, 2000, 3000, 4000 soldering statlons
respond automatically to soldering load variations and
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 Toolmake

A1 The Cooper Group 75 507"
p

ER | BOKER® CRESCENT ® LUFKIN ® NICHOLSON Apex, NC 27502, U.S.A.
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 Speciaities. 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 io the smallest discretes

You find them wherever electron quickly as new thoughts occur With a rugged construction built to pro-
(cs s important 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 ex!ra durability

Proto-Board breadboards intro-
duced engineers, technicians
and hobbyists to a new way

bus strips (hat Their value and versatility are why
emulate PC so many professionals and hobbhyists
board layouts are "Proto-Board -ing And why you
should be. too

Avatlable with precision. fixed
and variable regulated power
supplies. or in unpowered versions,
Proto-Board breadboards come
In a variety of sizes and config-
uratons. to meet virtually any

ircult design challenge

_ A GI.OBAI. Call toll-free for details
Ve ves s SPECLALTIES 1-800-243-6077
Europe Phone Satfron-Walden 0799-21682. TLX 817477 During business hours

Canada. Len Finkler Ltd . Downsview Ontaric CORPORATION

© Copyright 1981 Global Speciaities 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-6300 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

RF-4900 i

Panasonic® RF-490

List price $549.95/CE price $389.00
Bands: MW 625-1610 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
SSB and CW. Premix Double Superheterodyne.
Fast/slow 2 speed tuning. AFC Switch on FM,
narrow/wide selectivity switch for AM and SW.
Antenna trimmer. 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. Digita!
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 prodict.
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 625-1610 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

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, returnitin original condition
with aliparts in31 days, foraprompt 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, this warranty 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 uniess 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 ptease. 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.
Qutside the U.S. or in Michigan, dial 313-994-4444.
Deatler inquiries invited. Order your Panasonic
Command Series receiver today at no obligation.
CE togos are trademarks of Communications Electronics.”
+ Papasonic is a registered trademark of Panasonic Company,
a Division of Matsushita Electric Corporation of America.
Copyright“1981 Communications Electronics”

™

Al COMMUNICATIONS
ELECTRONICS™

Consumer Products Division

854 Phoenix [J Box 1002 O Ann Arbor, Michigan 48106 U.S A
Call TOLL-FREE (800) 521-4414 or oulside U.S.A. {313) 994-4444

We’re first
with the best.
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SPECIAL FEATURE a1

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

59 VIDEOTEX FOR TV

Part 3—The alphanumeric and graphic capabilities of the
competing systems that promise to turn vour TV set
into an information center. Richard Larratt

62 SPEECH SYNTHESIS

A look at the various techniques and methods used to

make circuits talk. Karl

Savon

BUILD THIS 45 PROM PROGRAMMER

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

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

66 SAFE SUBWOOFER

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

George Pappanikolaou

TECHNOLOGY 4 VIDEO ELECTRONICS

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

24 SATELLITE/TELETEXT

NEWS

The latest happenings in communications technology.

Gary H. Arlen

84 STATE-OF-SOLID-STATE
What's new in solid-state technology. Robert F. Scott

CIRCUITS 50
AND COMPONENTS

REMOTE VOLUME ATTENUATCR
A single IC lets you remotely control the volume of a radio,

hi-fi or TV. Martin Bradley Weinstein
53 PRECISION VOLTAGE REFERENCES
How these solid-state components work and how to use them.

Joseph Camr
80 HOBBY CORNER

A one-IC programmable sound generator.
Earl “Doc” Savage, K4SDS

94 NEW IDEAS

Automobile ignition substitute.

VIDEO 74

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

96 SERVICE CLINIC

Solid-state vertical sweep circuits. Jack Darr

97 SERVICE QUESTIONS

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

AUDIO 77 INSIDE DOLBY HX

New version of the Doiby HX headroom-expansion system

for cassette decks. Len

Feldman

COMPUTERS 88 COMPUTER CORNER

Dial-up software networks. Les Spindle

RADIO 82

COMMUNICATIONS CORNER

A window-mounted CB antenna that really works.

Herb Friedman

EQUIPMENT 29
REPORTS 30

MXR Model 156 CX Decoder
Sabtronics 8610A Frequency Counter

34 Grove Enterprises DSC-2 Code Breaker
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138 Advertising Index 13

104 Books 108

110 Computer Market Center 99
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Free Information Card
Letters

Market Center

New Products

What's News

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) Pubiished monthly
by Gernsback Publications. inc.. 200 Park Avenue South,
New York. NY 10003. Second-Class Postage Paid at
New York. N.Y. and additionai mailing offices. One-year
subscription rate: US.A and U.S. possessions. $13.00
Canada. $16.00. Other countries. $20.50 (cash orders
only. payabie 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(lges‘ correspondence and Postmaster Notices of
undelivered copies {Form 3579) to Radio-Electronics
Subscription Service, Box 2520, Boutder, CO 80322.

A stamped self-addressed envelope must accompany ali
submitted manuscripts and/or artwork or photographs
it 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 avaiiable plans or
Because of possible variances in the quality and condition of materials

information relating to newsworthy products, !echrﬁques and scientific and technological developments.
p used by readers, Radio-Electronics disclaims any responsibility for the safe and proper

and workmanshi|

tunctioning of reader-built projects based upon or from plans or information published in

this magazine.
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VIDEO ELECTRONICS

DAVID LACHENBRUCH
CONTRIBUTING EDITOR

TUBELESS
CAMERA
. °-

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 24-inch metat oxide silicon
IC as an image senscr. The MOS sensor has 180,000 picture elements, providing a
claimed 260-line horizontal resofution. 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 Alternate
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
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THE PERFORMANCE/
PRICE STANDARD

2200 SERIES
DUAL TRACE OSCILLOSCOPES

TEK

Tektronix 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 practical de-
signincludes 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 digitai 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

“Price FO B.. Beaverton, OR

Copyright(©) 1982 Tektronix. Inc. All rights reserved 121

2 mV/div to 10 mV/div)

Sweep speeds: Sweeps
from0.5st050ns (o5
ns/div with X10 mag).
Sensitivity: Scale factors
from 100 V/div (10X probe)
to 2 mV/div (1X probe). Ac-
curate to * 3%. Ac or dc
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-

wWWwW americanradiohistorv com

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

800-547-1845

Ask for Department 100

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

Tektronix

COMMITTED TO EXCELLENCE
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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 heid
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.
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

Each |

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 Transiator 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 nearty 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 internationatization
further, a printed list of all Image
Translator owners will be sent
to all subscribers, to enable
them to swap tapes between
countries.

IMDrov snroach i

[- [

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, inaman-
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.

AUTO Focyg

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, 16x 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
zcountry. 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
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| Here's a professional, portable
e DC-20 MHz Oscilloscope with
build-it-yourself Heathkit savings

] mu dual race oscilloscope 103220

C.040.0C

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 sepe-ate input signals to the 10-3220.

Wide DC-20 VHz 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 10-3220 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 waveforms.

FREE CATALOG

low as 2 milvolts 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 $689.95*

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.

g ' 11 r ' r ' *r ' ' 'r ' ' ' ' ' °r ' 7 ' 7’ ' [ I 7 ' [ |/
Complete details on Heathkit oscilloscopes |
— and nearly 400 other electronic kits for your ]
e Pl s e | MALTO Hean Compeny.Dept. 020-066
for yours today. %r pick one up aFi any of tghe i Beqrentatbor Mid%0az
65 convenient Heathkit Electronic Centers*= (] [J YES, Please send me your free Heathkit Catalog.
located throughout the U.S. and Canada. i I'm not currently receiving your catalog.
If coupon is missing, write Heath Co., Dept. l
020-866, Benton Harbor, M| 49022. I Name - —
TR = Address SR — ——
I leatl .I‘It *Mail Order, F.0.B. Benton Harbor, MI. I
Also available assembled, mail order priced at $395.00. FO.B. Prices, specitications Cit State
and product avatlability subject to change without notice. ' - See the white pages of I Y - — - _ -
your telephone book for the Heathkit Electronic Center nearest you. Heathkit Elec-
tronic Centers in the U.S. are operated by Veritechnology Electronics Corporation, I §
a wholly-owned subsidiary of Zenith Radio Corporation. GX-387 I GX-387 Z|p4_ S
1
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Now NRI takes you inside
the new TRS-80 Model Il
microcompuier 1oirainyov
at home as the new breed
of computerspecialist!

NRI teams up with Radio Shack advanced
technology to teach you how to use, program, and
service state-of-the-art microcomputers.

10 Lis
26 FOF 1524 19

¢ TNEN 24y
TorsIf urig TUER 200
*11IF NCY Tugs 200
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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 svstems
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 vour instructor,
answering questions, giving you gui-
dance, and available for special help
if you need it.

You Explore the New
TRS-80 Model 111
Inside and Out

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

« . 9

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.

P e

Training includes the new TRS-80
Model III 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
312 digit display. Using it along with the
exclusive NRI Discovery Lab and your
TRS-80, you perform over 60 separate
experimen:s in all. You learn how to
troubleshoot and gain greater under-
standing of the information
your tests give vou.

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

shows all equipment, lesson outlines,

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.

|
N’ ¥ Education Center

o v cation
Q 3939 Wisconsin Ave.
H I’ Washington, D.C. 20016

We'll train you for the good jobs.

NRI Schools
McGraw-Hill Continuing

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

WWW._americanradiohistorv.com

course in NRI’s free, 100-page catalog. It

and facts on other electronics courses
such as Complete Communications

Digital Electronics, eleven different

Send today, no salesman will ever

2861 AHVYNHE34
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WHAI'S NEWS

continued froni page 6

RADIO-ELECTRONICS

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. lts 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-
ne! 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 commerciaily
in the United States by Field
Electronic Publishing. R-E

pry
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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-
tul 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. t 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 Teslia'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 ard 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 ait.

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 is one
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

continited on page 22

( WHY K40
BECAME THE
LARGEST
SELLING
CB ANTENNA
IN JUST
ONE YEAR!

Becan®

OFFERS A

TRy \voes \woes \wws A
v " L
I

DOUBLE GUARANTEE
e TRANSMITS
FARTHER

« RECEIVES
CLEARER

__THAN ANY ANTENN
IT REPLACES!

AN AMERICAN MADE PRODUCT
FROM AN AMERICAN COMPANY.

Call your local CB Dealer
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For a FREE demo!
AMERICAN ANTENNA
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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
nearthe 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 ZX81is 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 ZX80 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
@ 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
programsby name.

and handling.

WWW americanradiohistorv com

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).
Costis $99.95, pius shipping

If 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 90 days and we’ll repair or replace

itat no charge.
**Does not apply to ZX81 kits.

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



- |

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
$99.95" 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 Researchis 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 toli free
number, and use your MasterCard or VISA.

)J\ To order by mail, please use the T e e e R e R R
Boupon. And send your check or money {AD CODE 02RE PRICEt Qry. AMOUNT
order. We regret that we cannot accept E— \—' B
purchase orders or C.0.D's. 5 __inl $149.95

) Loy Ol 5 DueRER |
= ZXg1Kit | 9995 [
8K BASIC chip (for ZX80) | 3995
16K Memory Module (for ZX81 or ZX80) 99.95 |

—— e A o |
Shipping and Handling | 495

CALL 800-543-3000. Ask for op-
erator #509. In Ohio call 800-582-1364.
In Canada call 513-729-4300. Ask for
operator #509. Phones open 24 hours
a day, 7 days a week. Have your Master-

$4.95

Card or VISA ready. —— TOTAL

These numbers are for orders T | fe—
only. For information, you must write to ;
Sinclair Research Ltd,, 2 Sinclair Plaza,
Nashua, NH 03061.

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

NAME S L~ = m

ADDRESS — S =

CITY/STATE/ZIP —— — B o
t u.S. Doliars
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At CIE,you
clectronics
carccer
training
irom
specialists.

If youw’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.

S iy

Special Projects Director
Cleveland Institute of Electronics

www americanradiohietory com
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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.
Consider doctors. You wouldn’t
expect your family doctor to perform
open heart surgery or your dentist to
set abrokenbone, either. Would you?
For these things, you'd want a
specialist. And you’d trust him. Be-
cause vou’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 spcceializes exclusively
in elcctronics.

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.

Il 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 bevond 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—
even use a Digital Learning Laboratory
to apply the digital theory essential
todav 1o keep pace with clectronics
in the cighties.

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, vou get it fast
... in writing from the faculty spe-
cialists best qualified to handle
your question.

People who have known

us a long time, think of us
as the “FCC License
School.”

We don’t mind. We have a fine
record of preparing pcople 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 gcet their Licenses. You
mav already know that an FCC
License is needed for some careers
in clectronics —and it canbe a
valuable credcntial anytime.

Associate Degree

Now, CIE offers an Associate in
Applied Science Degrec in Electronics
Engineering Technology. In fact,
all or most of every CIL Carcer
Course is dircctly creditable
towards the Associate Degrec.

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

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

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

For vour convenicnce, I'll try to
arrange for a CIL representative to
contact vou to answcer any questions
vou may have.

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

Pattern shown on oscilloscope screen is simulated.

Cleveland Institute of Electronics, Inc.

1 ClI

Print Name._ - ——
Address
City__

State. B . .

Age.

Check box for GG 1. Bill information:

Mail today?

wwWw americanradiohistorv com

TPhone (area code)

Veteran

1776 East 17th Street, Cleveland, Ohio 4414

D YES e e s John, ] want to learn from the specialists in clectronies — CIE.
Send me my FREE CIE school catalog — including details about the Associate
Degree program — plus my FREE package of home study information.

__Apt.

. Zip

1 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 1sin5
steps plus vernier.

1mV sensitivity thru 10MHz, 5mV thru
50MHz; with CH2 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

RADIO-ELECTRONICS
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(Same as shown
above but 40MHz
dual trace with
sweep delay only)

NORTH V SOAR
AMERICAN CE Jresiiiog

1126 Cornell Avenue, Cherry Hill, NJ 08002

Tel. (609) 488-1060
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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 piug 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
continued on page 103
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Outputs: 5V or 13V DC,
adjustable = 115V

Zeroto 7.5 amﬁ, each volfage.

NEW!

‘WP-709.
Double-siot
Supplyst™
power supply.

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

Adjustable current limiting

Only

$299.75.

Power supplied:
13Vorsyv,

Measure circuit
adjustable voitage #2

power to test logic or mobile
equipment. Another VIZ Value

Measure circuit
voltage #1

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

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 P
0-25vDC. 0-4A. e

WP-70& $5424.95

Dual output

Triple output Two 0-20VDC, 0-2A. H

Two 0-25VDC. 0-2A. One 5VDC, 0-4A.

VIZ DC power supplies

Fully regulated, continuously adjustable voltage [ e- b
outputs with short circuit protection. od iy
Analog meters and overload indicators. l A - ™ W |
g Single WP-703A Single WP-704A

020000, 0sooma 9107.00 o-40v0c. o-250ma 9117.99

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

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

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

Look to VIZ for value, quality, availability.

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

GARY ARLEN
CONTRIBUTING EDITOR

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

. people with impaired hearing, a number of new activities are making that channel look

LOOK-ALIKE morr:z like teletext. Dozens c?f programs on ABC, NBC, and PBS are transmitted with
SERVICES 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 VIA 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 Cabie TV in San Diego (owned by a

Time subsidiary) as part of a major teletext test.

{ Blonder-Tongue Laboratories, a long-time respected supplier of cable-TV hardware,
AROUND THE is getting into tge earth-station businegs with a new dish and earth-station modulator.
SATEL LITE Forget any ideas about using satellites to collect solar power and beam it down to
CIRCUIT earth as 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 woulc 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 lli 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-

JU|DGE cusations that he operated a private satellite dish to provide vi(.jJeo programming t'o

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'VATIE 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

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 here!

Data Precision is offering better-than-
ever prices on its most popular high-
performance hand-held 315 digit meters.
It's the ideal time to get rid of finicky,
hard-to-read analog meters—or even
digital meters that have seen better days

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

3%, DMMs
Model 936: $16& $145 with coupon
Model 935: $15& $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,
1004 V-700VAC; 14A-2A AC or DC; and
100m2-20MQ.

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

CIRCLE 17 FOR DEMONSTRATION

CAPACITANCE METER
Model 938: $242 $199 with coupon
Measure from 0.1pF to 2000uF with 312
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 bndges
costing 2 to 5 times as much.

TEMPERATURE METER
Model 940: $198 $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) 343-6150 or (800) 892-0528

in Massachusetts for the name of the
distributor nearest you.

Save $20.00 on a Data Precision 935-6 DMM, Capacitance Meter or Temperature Meter l

Name
Address

I Offer expires March 31, 1982.
L]

r
l tany quantity)
I §
!

90

Data Precision Division of Analogic Corporatior: l

—————-————-————————————J

Prices USA

ENDATA F’F-!ECISIDN

DIVISION OF ANALOGIC CORPORATICN
Data Precision, Division of Analogic Corporation, Electronics Avenue, Danvers, MA 01923, (617) 246-1600, TELEX (0650) 921819
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ECG is a registered trademark of Philips ECG, Inc.

Two ways fo find replace

When you think about the number of
new electronic gizmos that come off the

12 boat every year, it’s staggering.

g If you happen to be a repairman, its
i3 enough to drive you crazy. It seems

Q there’s absolutely no way for you to

o keep on top of all those new electronic
o components required.

S But don’t worry. There’s a very easv

o way to keep up. Get a Sylvania ECG®

26 CIRCLE 16 ON FREE INFORMATION CARD
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Svylvania

Semiconductors
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L\ﬂ:stter .Replace'ment Guide
ntertainment e Industrial Commercial

® Equipme

nt Maintenance and Repair

ants for foreign parts.

placement Guide from vour
CG distributor.
i references more than 170,000
part numbers to over 2,500
ices including most of the
ind foreign parts.
et concise descriptions on each
1ear illustrations of packaging and
it diagrams. And, vou have the full
nical resources of Philips at your

disposal for any tricky replacements But the best part is that you don’t
vou might have questions about. have to go every which way to get

What’s more, the ECG parts vou them. You just go to your nearest
receive are of the highest quality. Spec-  ECG distributor.
ifications on these devices are equal to,
and usually exceed, those of the origi- ugm
nal part. To maintain quality and per- H‘IllmECG
formance levels, all of the ECG’s are A Norih American Phiios Company
checked in accord with military stan-
dard testing procedures.
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ELECTRONIC
WORKSHOP
CATALOG

64 PAGES 48
OF ELECTRONIC
BARGAINS!




mplete Electronics
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FOR ADDITIONAL
COPIES, CIRCLE
READER SERVICE
NUMBER 13

...A BOOK FULL OF
EXCITING PRODUCTS!

ECROMPLETE ELECTRONIC WORKSHOP

pace-Saving Storage Cabinets

reasure Hunter Metal Detector
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ool Kils
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M-5A Circuit Designers
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Breadboards

Ggnerators
p'in Computer Printers
C21211 Pocket Computer
rlnﬁr}Cuunt interface
igitel Thermome!
chnicat Library Selections
egquency Counter Kit
QMHA-1, Hardware Posts & Quick Hooks
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ECG dev TODAY!!
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EQUIPMENT REPORTS

MXR Model 156
CX Decoder

CIRCLE 101 ON FREE INFOHMAﬁbN CARD

MXR

OVERALL

156

MXR INNOVATIONS,

INC.
Park Avenue. Rochester,
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

(740 DRIVING
NY 14613)

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. | cued the
turntable arm, stepped back. and
waited for the music to begin. Nothing
happened. Thinking that maybe | had
switched my speakers off. I 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

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 DISPLAY 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 | kHz.

cuts. there was nothing to indicate that

wWwWw americanradiohistorv com
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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. \

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 move to the front. where
it can easily be seen.

The MXR rmodel 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 MMORE in capacitor

RADIO-ELECTRONICS

w
o

types and ratings at a
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
'O-MART protected.
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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.,
North Adams, Mass. 01247.

65-1111

SPRAGUE

. THE MARK OF RELIABILITY

Where MORE is more than a promise.

— )
a subsidiary of GK Technologies
CIRCLE 20 ON FREE INFORMATION CARD
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Sabtronics Model 8610A
600-MHz '
Frequency Counter
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8610A

Sabtronics

OVERALL
PRICE

EASE
OF USE

INSTRUCTION
MANUAL

PRICE
/VALUE
1/2/13/4[5/6/7|8]9

S

10}

FOR ANYONE—WHETHER HE'S A TECH-
nician, ham. or designer—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. 1 finally broke
down and purchased a counter of my
own.

My choice was the Sabtronics model
86104 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.

[t covers all the radio bands I use and
has a low-frequency limit of 20 Hz:
some of my projects involve audio fre-
quencies and the inodel 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

continued on page 32
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You’re on the spot.

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

But though were not
saying we’re perfect, wed 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.

et

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

RCA has more than
500 parts 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.

And you’re still the

fixTV...
brand
shouild |

,, 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,
everybody’s smiling. Your
customer’s happy with your
recommendation.

expert.

“ﬂ" |

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, IN 46201

E—
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EQUIPMENT REPORTS

continued from page 30

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

There are also 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 recerver, 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-

\
“Fast and

“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.”

accurate readings.
That's why we use the AWS EZ-

cal—when the National Bureau of
Standards says it's transmitting on [0
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
1s supplied cither 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. [ 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.

-----

B it

|
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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 volt accuracy 0.5% of
reading (Models EZ-6100 & 6110)
B Zero adjust feather-touch button
B Low and normal power Ohm ranges
B 300 hours minimum continous opera-
tion with two 1.5V "AA" batteries
W 3% digit LCD indicates the function,
reading and feature simultaneously
#8 Exclusive FIVE-YEAR Warranty!

CIRCLE 21 ON FREE INFORMATION CARD
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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
trolled crystal oscillator and, while
there
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: [ 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.

[ feel that the model 8610A frequency
counter is one of the best equipment
choices [ could have made for my
bench.
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

uses a temperature-con-

is some dnft—under 200 Hz

[t's available from Sabtronics

continued on page 34
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Bob Murray. ITS Equipment & Leasing Corp

For more information on the EZz-Mete;
series or any of the other fine AWS
instruments call your local distributor o.
contact A.W. Sperry Instruments Inc.
245 Marcus Blvd., Hauppauge, N.Y. 11786
® 800-645-5398 Toll-Free (N.Y., Hawaii
Alaska call collect 516-231-7050).

A.W. SPERRY

INSTRUMENTS INC

The Measurable Advantage.



If you can beat these pri
you must have a
in the business.

16 K RAM KITS 13.95
Setof 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 52501, 10. 16 26.50
MD 550-01. 10, 16 44.50
MD 57701, 10. 16 34.80
MD 577-01.10, 16 45.60
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 $CALL
EPSON MX-100 GRAPHIC $CALL
EPSON GRAPHICS ROM 90.00
IDS-445G PAPER TIGER 779.00
IDS-460G PAPER TIGER 945.00
IDS-560G PAPER TIGER 1195.00
NEC SPINWRITER 3510 Ser RO 2195.00
NEC SPINWRITER 3530 Par.RO  2195.00
NEC SPINWRITER 7710 Ser.RO  2645.00
NEC SPINWRITER 7730 Par.RO  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 9145 2149.00
MALIBU 200 DUAL MODE 2695.00

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
MAIL MERGE(Req. WORDSTAR) 90.00
SPELLSTAR(Req. WORDSTAR) 169.00
DATASTAR 199.00
EXPEDITER Il Applesoft Compiter 89.00
PFS: PERSONAL FILING SYSTEM 79.00
PFS: REPORT GENERATOR 79.00
ASCII EXPRESS Terminal Program  59.95
Z-TERMCP/M® Comm.Software 89.95
MICROSOFT FORTRAN 165.00
MICROSOFT COBOL 550.00
DB MASTER 3.0 179.00
VISICALC 3.3 162.00
VISIPLOT 149.00
VISIDEX 159.00
CCA DATA BASE MANAGER 92.00
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 II(Appie)}299 00
D.C.HAYES 100 MODEM(S-100} 32500
D.C HAYES Smart Modem(RS 232} 249.00
LEXICON LX-11 MODEM 109 00

APPLE HARDWARE

VERSA WRITER DIGITIZER 249.00
ABT APPLE KEYPAD 119.00
MICROSOFT Z-80 SOFTCARD 299.00
MICROSOFT RAMCARD 159.00
VIDEX 80 x 24 VIDEO CARD 299.00
VIDEX KEYBOARD ENHANCER 99.00

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 (INTERFACEIKIT 135.00
ZENITH 13" HI-RES.Green MON.. = 139.00
CPIM SOFTWARE

MICROSOFT BASIC-80 299.00
MICROSOFT BASIC COMPILER 319.00
MICROSOFT FORTRAN-80 369.00
PEACHTREE SYSTEMS CALL
MAGIC WAND(Requires CP/M® }  275.00
WORDSTAR(Requires CP/IM® ) 325.00

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

CALCSTAR 239.00
DATASTAR 249.00
SPELLGUARD 239.00

CP/M is a registered trademark of Digital Research.

We built a reputation on our prices and your satisfaction.

We guarantee everything we sel! for 30 days. It anything is
wrong. just return (he item and we |l make it right. And. of
course. we'll pay the shipping charges

We accept Visa and Master Card on all orders. COD orders
accepled up to $300.00.

Please add $2.00 for standard UPS shigping and handling
on orders under 50 pounds. delivered in the continenlal U.S
Call us for shipping charges on items that weigh more than 50
pounds. Foreign, FPO and APD orders please add 15% for
shipping. Caiifornia residents add 6% sales tax.

The pnices guoled are only valid for stock on hand and all
prices are subject to change without notice

(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

COMPUTER $ 2 3 9

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 256 x192 (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.

_———
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the antenna specialists co.

Tame st

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.

a member of The Allen Group Inc. ,
® “Stripes of Quality”
12435 Euclid Avenue, Cleveland. OH 44106

International Div.. 2200 Shames Dr
Westbury, LI New York 11590
Canada' A C Simmonds & Sons. Lid.

CIRCLE 28 ON FREE INFORMATION CARD
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EQUIPMENT REPORTS

continued from page 32

Grove Enterprises
Model DSC-2
Code Breaker

CIRCLE 103 ON FREE INFORMATION CARD

Grove DSC-2
OVERALL

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 vanation 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
Fult Color

m Workshop Manual. . .
Fully Hlustrated
Servicing Procedures

m 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
| I
.|||||h l | IUE

! ”'
L e |
Yes! RGA
Send the number of tapes | have indicated to address below: et

Quantity @ $125.00 Each

Total Enclosed

NAME

Enclosed is my check or money order payable to RCA Corp.

THIS IS YOUR SHIPPING LABEL — PLEASE PRINT

Allow 4-6 Weeks Delivery

STREET ADDRESS

CITY

STATE Z21P

MAIL TO: RCA Technical Training 1-450

r
|
|
|
|
|
|
I $
|
|
|
|
|
i
|
|
|
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600 N. Sherman Drive, Indianapolis, IN 46201
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EQUIPMENT AND
NO OTHER SCHOOL CAN MATCH.

NTS HOME TRAINING INVITES YOU TO EXPLORE MICROCOMPUTERS,
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 all the
only home study school that enables you to advantages of home study with NTS!

D TRAINING

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 mulitimeter, a
digital logic probe and other
sophisticated testing
gear to learn how to
localize problems
and solve

We
believe
that training
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.

www americanradiohistorv com



Simulated TV Reception 4

NATIONAL ...
TECHNICAL s
SCHOOLS ~ i Jik

TECHNICAL-TRADE TRAINING SINCE 1305
Resident and Home-Study Schools

AD0D SG. FIGUEROA ST.. LDS ANGELES. CA. 90037 [,aa-f;\ i
r-------------------------‘ 2 w \
NATIONAL TECHNICAL SCHOOLS % g
4000 South Figueroa Street, 3
Los Angeles, Califormia 90037 Dept. 205-022

Please rush FREFE color catalog on course checked bslow

hesrssssssssuseenwsrseweowad

1. The NTS/Rockwell AIM 65 L

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 “ MicroComputers/MicroProcessors Auto Mechanics
LED display and on-board 24 key hexadecimal \Cprpmunication's Electronics Air Condlthmng
calculator-type keyboard. A 6502 based _| Digital Electronics Home Appliances
microcomputer with 1K RAM, expandable. | industrial Technology Color TV Servicing
3. The NTS/HEATH H-89 Microc“omput’t’er NEmE Age
features floppy disk storage, “smart
video terminal, two Z80 micro- Address -~
processors, 16K RAM memory, expand- )
able to 48K. 4. The NTS/HEATH GR- Apt. City —
2001 Digital Color TV (25" diagonal) State o B Zip

features specialized AGC-SYNC muting,
filtered color and new solid-state high
voltage tripler rectifier.

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

wwWw americanradiohistorv com
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New Portable Digital

MODEL 130
DIGITAL MULTIMETER

RANGE ACCURACY

DC VOLTAGE
lZOOmV, 2V, 20V, 200V, 1000V HEX ]

>4 PreCISioN .

Capacitance Meter AC VOLTAGE
[ 200mV, 2V, 20V, 200V, 750V l 1% ]
DC CURRENT
lzmA, 20mA, 200mA, 2000mA, 10A | 2% I
AC CURRENT

IimA, 20mA, 200mA, 2000mA, 10A l 3% _I

CALL FOR RESISTANCE
OUR PRICE | (2002 2kQ,20kQ, 200kQ, 20M2 | 5% |

mopeL 820
Call For QOur Price

@ HITACH! | IEIIEY PORTABLE

OSCILLOSCOPES
BATTERY OPERATED
Non-Linear Systems @ N ——
[FL.LI i E] Call For Our Prices ’
. HICKOK MS-215 _ MS-230

VIZ nia TRIPLETT

Dual Trace 15 MHz Dual Trace 30MHz

F'-E PHILIPS WESTON New Sweep/Function Generator

[ mooeL 3020
* Four instruments in one
S. I | o4 PrECISION ' ’

outputs

* Three-step attenuator plus
vernier control

package—sweep generator, func-

Call For Our Price

* Internal linear and log sweeps

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

tion generator, pulse generator.
\_I-DATA PRECISION V-151B 15 MHz Single Trace

tone-burst generator
V-1528B 15 MHz Dual Trace

RADIO-ELECTRONICS

P
o

* 1000: 1 tuning range
ADV/ V-302B 30 MHz Dual Trace )

* Covers 0.02Hz-2MHz
' Low-distortion high-accuracy
V-202 20 MHz Dual Trace HIT AC Hli
V-301B 30 MHz Single Trace
ﬂ V-352 35 MHz Dual Trace - -
EEC V-550B 50 MHz Dual Trace,

Dual Time Base
THE TEST EQUIPMENT V-1050 100 MHz Dual Trace,
SPECIALISTS Dual Time Base
= TOLL FREE HOT LINE Call For
‘nam
&8 800-223-0474 BpsdInG

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.

www americanradiohistorv. com



CAR TELEPHONES

Cellular Technology Promises

More Channels

DANNY GOOOMAN

Long waiting iists for phores and a lack of channels have limitecd 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-
buitding 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 ithe expressway.
Sull in the garage. he dials the num-
ter of his L.os Argeles contact on the
pushbutton mobile phone, just as he
would from his oftice 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-
ciale will notice that their full-duplex
communications channel will have
shifted frequency three times. with the

mahile call going through three separate
base-station sites.

The entire process is channelled
through ore of the most sophisticated
land-based communications systems
available te the general public. cellular
mobile telephone. A cellular mebile-
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. Te accomplish that, cellular
telephone uses a remarkable system of
computer-controlled radios that “*hand
off”” a mchile call from one cell to the
next as a vehicle travels across town.
The hand-eff is done so smoothly that

wwWw americanradiohistorv com

the caller will probably nat even notice
it

In a conventional mobile-telephone
setup, with a high-power base trans-
mitter covering an entire metropolitan
area. our executive would have pist a
50% chance of getting an open chamnel
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 org-
inal channel opens up for another caller.

2861 AHYNHE3d
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Addittonally, 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 substdiary 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

‘ o
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.

nl

FIG. 2—RACK-MOUNTED TRANSCEIVERS and logic components are totally automated. Self-testing

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

i T i
' g | e i

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.

www americanradiohistorv com

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-
stde 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 Y5 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 Towuch-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 uir time. Addi-
tional minutes are 25 cents each

The Chicago test divide!’ .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 ccll
locations and frequencies.

FIG. 3—HUMP-MOUNTED CONTROL HEAD with handset and ;oucfw-To;_keypad. A deluxe model

(not shown here) also has a readout of the last number dialed.

ELM - ELMMUAST (MPSC)
OPK - OAK PARE (N1S0)
CNL - CANAL STREET
MGV - MORTON GROVE
LKZ - LAKE ZUAICH

CVL - CLOVERDALE
MAT - MATTESON

BEV - BEVERLY"

ROT - NONDOUT

LT - LEMONT

LNS - LYONS

EOL - EOLA

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

wWwWwW americanradiohistorv com

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 Illinois
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 SEND 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 coming 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 1s 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 horn
when the phone rings.

As in that example, business users i
the AMPS Chicago test found that the
system saved them time and gas. A sur-
vey found that 849 of them were **very
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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 Or CONTINUOUS
RUN option to provide access to address
locations at a rate determined by the
user. Those options provide the contro!
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
IC11-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 11; they correspond
to counts of 5, 2, 6, 3 and 9, respective-
[v. As the outputs of IC14 change state.

RN

It is frequently convenient for the
computer or microprocessor user to store
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 thz 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 IC2-c. brings pin 20. cs (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 SOI. and erables the three-state
drivers. IC1 and IC2. The inputs of
those two IC’s are connected to S1 and
S2. 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
SO1. which correspond to the eight
data lines of the 2715 EPROM.

After 25 milliseconds—!/40-second.
equal to one pertod of the 40-Hz clock
—pin 7 of IC14 goes high and IC13-b is
also latched high. That, in turn, takes

_pin 18 (CE/PGM—CHIF ENABLE/PROGRAM)
of SOI high and the data from the
thumbwheel switches is programmed
into the EPROM. The address pro-
grammed usually starts with 0. but can

WWW americanradiohistorv com

and efficiently.

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

When 50 milliseconds have passed.
pin 1 of IC14 goes high. That resets
IC13-b. removing the logic-high from
pin 18 of the EPROM. After another 25
milliseconds. pin 5 of IC!4 goes high.
resetting IC13-a. That removes the cs
voltage. removes the 25.5 volts from
pin 21 by turning QI and Q2 off. and
disables IC1 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 1C8-c and cutting IC 14 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. IC4.
and IC5. to zero. Switch S4 provides
SINGLE STEP capability—every time the
switch is pressed. IC7-a. a one-shot.
supplies a pulse to counter IC3. causing
the memory location being addressed
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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. SS§
(RUN) allows the variable-frequency
oscillator formed by 1C9-a and con-
trolled by R10 to clock counter IC3 at a
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 §7 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 (V) of the
EPROM—a pin used in the program-

le

\}
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PARTS LIST—POWER SUPPLY

All resistors 5%, Ya-watt unless otherwise

specified

R1-—5 ohms, Yz-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 voitage regulator

1C2—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 toard
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

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.

www americanradiohistorv com
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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

in

THERE'S AN INTEGRATED CIRCUIT AVAIL- - T
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-gounted 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.

www americanradiohistorv com ‘
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SIGNAL IN W ! 1 >SIGNAL OUT
2 MC3340P
’ 6 3
c2
I 680pF

*ATTENUATION PROPORTIONAL TO
VOLTAGE AT PIN 2 WHEN 3.5VDC <V

|
|
|
[
R1
35K
(OR DC CONTROL-VOLTAGE*)

i}

<6.0VOC,

OR PROPORTIONAL TO RESISTANCE FROMD TO

33K OHMS

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.

+9-18 VOC
c 8
1.0uF v
SIGNAL IN Al 1, ce " SIGNAL
> I IN 0 T
(0.5 Vs MAX) 4 i : MC3340P ouT
VW9 CONTROL
J_ ROLLOFF _ GNO PINS 4,5: NC
6 3
R1 R2 R3 R4 RS oL.C2 _I_ 3
15K 33K 68K 120K 233K IznuF Isg[]p[:
(MSB) O c B A (LSB) = £ T b

*VARIES WITH EACH DEVICE;
SELECT FOR 0dB GAIN WITH
A, B,C,DAT GROUND

FIG. 2—SCHEMATIC DIAGRAM of a digitally-controlied attenuator circuit. Lines A, B, C,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 (RS) 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

WWW americanradiohistorv com

PARTS LIST

Resistors s watt, 5% or better
R1—15,000 ohms

R2, R5—33,000 ohms
R3—68,000 ohms
R4—120,000 ohms
R6—5100 ohms (see text)
Capacitors

C1—1.0 uF

C2—20 uF, electrolytic
C3—680 pF
Semiconductors
1C1—MC3340P (Motorola)

TABLE 1
D C B A Netresistance
2 o @ 0 7650Q
2 0 0 1 8040Q
o 0 1 0 83709
2 0 1 1 88600
(/] 1 2 0 93309
0 1 o 1 99500
0 1 1 Q 105009
0 1 1 1 11310Q
1 2 0 0 12960Q
1 2 o0 1 142809
1 0 1 4] 155109Q
1 Q 1 1 175009
1 1 2 0 197500
1 1 4] 1 232209
1 1 1 Q 26880Q
1 1 1 3 340009

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 | 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 AHVNHE3d
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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.
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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 haa 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 (Sertal In, Parallel Out) shift
register could also be used. A senal
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. [ 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 [ change the
capacitors across the oscillator coil. |
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).

wwWw americanradiohistorv com

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 | 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. [t 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 thut 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 pacssible
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
+39]1 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-
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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
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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
V;. 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 outputis the difference
between their two V, potentials. The

”
*~— > <

0E |

Vz1 Vz2 ']E/DZ

-l- Vg=Vz1 -Vz3

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=V;[(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 i1s maintained at the same tem-
perature as the heater because it is
buried on the same 1.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 § mV/°C. while for the
L.M199 devices the drift is specified in
terms of microvolts per degree.

R3

R1

IC1
CA3140

A
YV
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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.
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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.

+

[2,]

v

4
® 6.8K

AAA,—>

-————
|

i 1 ,
SIFTAR IcLB0Ge A 10K
2

Vout

||}—4r- -

*OPTIONAL

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 X2 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 1 ppm.

In most cases, the LMI199 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 s 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
(Vgep=2.45). a +35-volt DC power sup-
ply (+V=5). and a current of 3.75 mA
(Igep=.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 SO 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.

Twa applications for the ICL8069 are
shown in Figs. 8 and 9. The application
shown in Fig. 8 is similar to the opera-
ttonal amplifier circuit shown earlier.
That circuit uses the ICL8069 in the
feedback loop of a premium-grade
[LM108 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 ICL8069 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
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FIG. 8—A ICL8069 IS PLACED in the feedback
loop of an LM108 op-amp in this voitage refer-
ence circuit. The potentiometer is used to trim
the output to exactly 10.00 volts.
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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 reterence 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 tup. 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, DACO800, ETC.

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 (Vp) is determined by digital input (pins 5-12) to the O/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 1aps
would be as follows:

A—10.00 voits

B—1.00 volts

C—100 mitlivolts

D—O0 volts

We can also muke a digitally selectuble
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 inpui.
divided by the maximum possible value
of the binary word:

=1, (N/2")
Where: 1, is the reference current.

VRer > oA
:I Rt
1’ 9002
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$h2
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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 decima!
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 putput is
IR (1.e. decimal 150). and that the
D/A converter is 8-bits (as in Fig. 12).
The solution would be found as
follows:
lp=(2mA) (150/28)
lr=(2mA) (150/256)
lo=(2mA) (0.586)
l=1.17 mA
The output voltage from the circuit
(V) in Fig. 12 is the product of the D/A
converter current and the feedback re-
SIStors. so:
Vo=(l) (R4)
Vo=(1.17 mA) (5.00 kilohms)
Vo=5.895-volts DC
Once the reference current I, 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
COS/MOS 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 is a 6-page listing of all Mctor-
ola tuning diodes for frequency control,
hot-carrier diodes for mixing and detec-
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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 & 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

SUIEDELEILS

DIGITAL THERMOMETER

project a modern dappearance. 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 LM334 so that
the 1C 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

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 R (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 National 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 visuaily.

crystal-controlied oscillator is used to
drive the clock. In the oscillator, the
MMS369 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 trunsformer

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
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PARTS LIST

Resistors Va 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)

IC2—LM334 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-
tore 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 4 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 MA1026
module is loaded with features and
continued on page 107
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Part 3

| 1n this series we dis-

cussed the data that's
transmitted on the
vertical-blanking in-
terval lines. preparing
the videotex decoder
for the wvideo data
that is to follow it.
but did not talk about

PICTURE

that information it- Account

self. 12439801
The actual display

data—the  alphanu-

merics and graphics
—is placed on a video
line on a ‘‘space-
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 1s 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 s
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 us
Level-1 Prestel. There are a total of five
levels of Prestel, each more advanced
than the previous one. Level |, 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
ASCIIl (American Standard Code for
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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
10001, and the space O 1OGON).
Table | 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 seres 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
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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
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 us 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.

o

PDI's

PDI's (Picture Description [nstruc-
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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Decimal Binary Character
32 0100000 SPACE
33 0100001 !
34 0100010 "
35 0100011 #
36 0100100 $
37 0100101 %
38 0100110 &
39 0100111 /
40 0101000 (
41 2101001 )
42 02101010 .
43 0101011 +
44 0101100 ,
45 0101101 -
46 0101110 .
47 2101111 /
48 0110000 0
49 0110001 1
50 0110010 2
51 2110011 3
52 0110100 4
53 2110101 5
54 2110110 6
55 2110111 7
56 0111000 8
57 2111001 9
58 0111010 3
59 2111011 3
60 2111100 <
61 2111101 =
62 2111110 >
63 2111111 ?

1% 4rom
“arrel taders

FIG. 15—A DYNAMICALLY REDEFINABLE char-
acter set (DRCS) makes the presentation of
pictutes such as this schematic relatively easy.

viden frames—something that will be
very 1mportant when shopping-by-
videotex becomes widespread and the
buyer wants 1o sce not a drawing, but a
real picture of the item he is interested
n.

Figure 10 in the December 1981 issue
of Radio-Electronics shows an alpha-
photographic system. Several luyers of
RAM are overlaid. and their contents
tuken 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

TABLE 1

Decimal Binary Character

96 1100000

97 1100001 a
98 1100010 b
99 1100011 @
100 1100100 d
101 1100101 e
102 1100110 f
103 1100111 o}
104 1101000 h
105 1101001 i
106 1101010 j
107 1101011 k
108 1101100 |
109 1101101 m
110 1101110 n
111 1101111 o
112 1110000 p
113 1110001 q
114 1110010 r
115 1110011 s
116 1110100 t
117 1110101 u
118 1110110 v
119 1110111 w
120 1111000 X
121 1111001 y
122 1111010 z
123 1111011 }
124 1141100

125 1111101 {
126 1111110 ~
127 1111111 DELETE

TABLE 2

TEXT: Present a string (group)
of characters.

POINT: Set the position for a
point and, if requested,
draw it.

LINE: Draw a line using its end-
points as starting and
stopping coordinates.

ARC: Draw a circular arc using
three sets of co-
ordinates (any circle or
part of a circle can be
defined by three
points).

RECTANGLE: Draw a rectangle of a
specific height and
width.

POLYGON: Draw a polygon based on

the coordinates of its
vertex points.

BIT: Produce an image using
bit-mapped graphics.
Provide control over the
modes of the drawing

commands.

CONTROL:

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

Scanned sequentally. 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

www americanradiohistorv com

Decimal Binary Character
64 1000000 @
65 1000001 A
66 1000010 B
67 1000011 C
68 1000100 D
69 1000101 E
70 1000110 5
71 1000111 G
72 1001000 H
73 1001001 t
74 1001010 J
75 1001011 K
75 1001100 L
77 1001101 M
78 1001110 N
79 1001111 (0]
80 1010000 P
81 1010001 Q
82 1010010 R
83 1010011 S
84 1010100 T
85 1010101 U
86 1012110 v
87 1010111 w
88 1011000 X
89 1011001 bk
90 1011010 7
91 1011011 [
92 1011100 \
93 1011101 ]
94 1011110 A
95 1011111 —

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-mosuic. 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, intially, more expensive—alpha-
geometric system of the Antiope/
Tehdon-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

int} ACPEAL, L

s2gevEL

-
SHUTTLE
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Taking the 5:45 to the moon?
Not yet, but vhen the tise comes
Pl will help you make the reservation
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FIG. 16—PDI's (Picture Description Instructions)
allow very complex graphics to be generated.
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FIG. 17—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 'mpor-
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 lavers 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
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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 tiber 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 vour information
into the system.

continued on page 103
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SPEECH

SYNTHESIS Techniques

Electronic speech-synthesis hs come a fong 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 couplz of IC’s.

SPEECH SYNTHESIS—THE ARTIFICIAL “Toys™ such as ‘l'exas Instruments’  ously: alarms can be given with instruc-
» lgeneration of that series of sounds Speak & Spell have been recognized as tions as to what actions should be taken.
% known as ‘‘speech”—has advanced effective learning tools. Through the  Speech-synthesis devices are finding a
O |beyond the novelty stage to become a electronics mouths of those machines. myriad uses in communications. ap-
E |real alternative to the simple audible children are exposed to new words in  pliances. automotive  applications,
S land visible indicators and displavs an exciting interactive way. Talking  clocks, instrumentation, language
@ |common to so much of our society. calculators and timepieces have ex- translators. and annunicators. It is esti-
© |There is very little you can do with a panded the horizons for the blind: pilots mated that the speech-synthesis market
2 [light or buzzer that can’t be done betier  and drivers are relieved of the need to  will grow to hundreds of millions of dol-
« |with a “*spoken’” word. watch theiv meters and gauges continu- lars in the next five vears.
62
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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
larvnx 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 2"’ 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.

Plavback 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.™
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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.

[t 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 assoctate 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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FAG. 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 inflection to

speech,
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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
DTI1000 board can be connected to an
external control-system through a 22-
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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 DTI1050
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
phcneme synthesis with a digital filter.
The design is versatile enough to op-
erate in a linear-predictive filter mode
{more about that shortlv). 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 (VTM). 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 5-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 librarv
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 coetticients.
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-

PHONEME
STDRAGE,
TIMING

ALGDRITHM-

0 cooooo
oPHONEME LATCH

CONSTRUCTION| IFRICATIVE
DURCE

4 VOICED
SOURCE

CLOCK
GENERATOR

d

FIG. 4—VOTRAX’S SC-01 is a single-IC, phoneme-type, speech synthesizer intended for computer

control.

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:

G
10g, 27X
13

k=1

Hy=

The a, terms are the ten filter-coet-
ficients. G is a gain factor, and the z-k
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
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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
50-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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where it counts.

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

GEORGE PAPPANIKOLAQU

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

R-E TESTS IT

LEN FELDMAN the 100-Hz cutoff frequency and

CONTRIBUTING HI-FI EDITOR

room can prove to be a frustrating

RADIO-ELECTRONICS
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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

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
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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 used 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 trom the back-
wave ports rather than from the
front of the woofer. R-E



SPEAKER

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

MAXIMUM

AVERAGE

MINIMUM

1]
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 spcaker 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 iength—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 surfacc-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 und 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 surfuce-area of the tube and

Y

e
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FIG. 2—SPEAKER BACK-WAVE is alternately combined and separated as it passes through and around SAFE enclosure’s battles.
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FIG. 4—EXAGGERATED PERSPECTIVE VIEW of first chamber. Note
mountings of first and second behind-the-speaker partitions.

FIG. 5—NON-PERSPECTIVE VIEW from front of enclosure. Noe con-
struction of partition 1/partition 2 assembfy.

PARTS LIST—ENCLOSURE

Qty. Size (inches) Description

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

2 17 X 34 X % Side panels

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

T 15V2 X 17 X 3% Top

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

5 15%2 x 15%2 x V4 | Partitions1,3,5,7,9

5 13%2 x 13% x Va4 | Partitions 2, 4, 6, 8, 10

40 1xX1X%x 1% Strips for mounting
odd-numbered partitions to
even-numbered ones

12 Va2 X 3 X 15%2 Partition-to-cabinet mounting
strips

12 Va2 X ¥ X 14%2 K

1 152 X 7 X Va First behind-the-speaker
partition

1 15%2 X 8 X Va Second behind-the-speaker
partition

2 6%2 x 1 x 1 Mounting strips for first behind-
the-speaker partition

Speaker—JBL LEST (8-inch) or LE10A (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 mourting 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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F6 R6
FS5 RS
F4 B4
F3 R3
F2 82
F1 R1

FIG. 3—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. S—SPEAKER SHOULD 3E MOUNTED slightly off-center to prevent
standing waves. Center figure shows distance between partition 1 and
top of enclosure.

FIG. 10—EVEN-NUMBERED PARTITIONS {2) have “top hat” structure
caused by using center piece cut out of odd-numbered partitions.

LS6 RS6

Lss ' RS5

Lsa RS4
1S3 ] RS3
Is2 RS2
Lst ARSI

FIG. 11—SIDE VIEW of even-numbered partition mounted atop oddmum-
bered partition using partition mounting strips. Each strip is located as
shown in Fig. 10 and measures 1 x 1 x 13 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 i0-
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/OA
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 shouid 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 4-
inch plywood, with the exception of partition 11. which
should be Y2-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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Professional Books That Help You
Get Ahead-And Stay Ahead!

soin the Electronics and Control Engineers’

Book Club ana...

Keep up with current technology
Sharpen your professional skills

m Be ready for new career opportunities
Boost your earning power

INTUITIVE IC ELECTRONICS: A
sophisticated Primer for En-
gineers and Techniclans. By
T. M. Frederiksen. 208 pp., illus.
Covering both the simplest and the
most complicated IC designs, this
lively, easy-to-read volume provides
a sophisticated, nonmathematical
explanation of the basic internal
mechanisms common to all semi-
conductor devices. Gives you a
solid understanding of devices like
MOS transistors, the new 12L de-
signs, the bipolar digital logic
families, JFETs, and much more.

219/230  Pub. Pr., $18.50 Club Pr., $14.50

HANDBOOK OF SEMICONDUCTOR
AND BUBBLE MEMORIES. By W. A.
Triebel and A. D. Chu. 416 pp., il-
lus., over 50 worked-out problems.
This detailed, comprehensive
guide brings you right up to the
minute on such newly developed
devices as the PLA, FIFQ, CAM,
CCD, and magnetic bubble
memory—as well as all the stan-
dard storage devices from ROMs
and RAMs to shift registers.
Analyzes, categorizes, and ex
plains in full working detail more
than 75 different semiconductor
ICs and MBM devices.

582376-4 Pub. Pr., $24.95 Club Pr., $18.50

MICROPROCESSOR APPLICATIONS
HANDBOQOK. Editor-in Chief, D. F.
Stout. 472 pp., 284 illus. Atlast—a
reference guide to microprocessor
applications to help you make your
systems timely, versatile, and
cost-effective. Emphasizing appli-
cations that are immediately use-
ful, the 16 experts provide in-depth
treatments of each topic so you can
completely analyze, design, con-
struct, and program. Both hard-
ware and software are thoroughly
discussed.

617/988 Pub. Pr., $35.00 Club Pr., $26.50

Just
published

ELECTRONICS
ENGINEERS'
HANDBOOK, 2/e

Edited by D. G. Fink;

D. Christiansen, Assoc. Editor
2,272 pp., 2,189 illus., 43 photos

Hot off the press, this updated and eniarged Second Edition
prepared by 173 expert contributors, covers the entire body of
knowledge in the field, including new advances in integrated
circuits (particularly those related to microprocessors), puised
and logic circuits, laser technology, digital recording of music
and voice, computer systems, telecommunications (especially
switching and data transmission) and much, much more.

209/812 Pub. Pr, $75.00

foronly ...
as a premium with your
1st selection!

Club Pr, $57.50

New members!
_ Any one ofthese great
professional

Spectacularvalues up to $75.00

ELECTRONIC FILTER DESIGN
HANDBOOK.By A. B. Williams. 576
pp., 408 illus. The book is orga-
nized so that you can start from
practically any set of requirements
and follow a sequence of clearly
outlined steps and design filters
ranging from simple networks to
very complex configurations. Each
design technique isillustrated with
step-by-step examples and is ac-
companied by a wealth of applica-
ble schematics, graphs, and tables
of normalized numerical values.

704/309 Pub. Pr, $37.50 Club Pr, $28.50

ELECTRONICS CIRCUITS NOTE
BOOK: Proven Designs for Sys-
tems Applications. By S. Weber,
Editor in Chief. 344 pp., illus. Con-
taining 268 ready-to-use or adapt
circutts —each a proven solu-
tion —this book brings you the best
of the best articles published in
Electronics’ poputar Designer's
Casebook section. Covers display
circuits, encoders and decoders,
filters, function generators, logic
and memory circuits, micro-
processors, and more.

192/448 Pub. Pr, $32.50 Club Pr., $25.50
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INTRODUCTION TO RADAR SYS-
TEMS, 2/e. By M. |. Skolnik. 698
pp., 244 illus. This new edition of a
widely used text on radar from the
systems engineer’s point of view
brings you full discussions of the
many major changes that have oc-
curred in the field recently.

579/091 Pub. Pr, $38.50 Club Pr., $30.50

USER'S GUIDEBOOK OF DIGITAL
CMOS INTEGRATED CIRCUITS. By
E.R. Hnatek. 339 pp., 245 iilus.
Providing the first comprehensive
overview, this practical guide cov-
ers CMOS logic performance
characteristics and selected cir-
cuit applications, data conversion
and telecommunication circuits,
CMOS memories, and commer-
cially available CMOS micro-
processors.

290/679 Pub. Pr., $24.50 Club Pr., $18.50

RADAR TRANSMITTERS. By G. W.
Ewell. 252 pp., 211 illus. This all-
around reference provides com-
plete, up-to-date details on device
capabilities and design proce-
dures —with plenty of specific de-
signexamples. Helps you know your
radar transmitter capabilities in-
side out—brings you abreast of
latest design techniques to im-
prove your designs— cuts your de-
sign time in half!

198/438 Pub. Pr, $24.50 Club Pr., $18.50

MODERN ELECTRONIC CIRCUITS
REFERENCE MANUAL. By J. Mar-
kus. 1,264 pp., 3,666 circuit dia-
grams. This 103-chapter guide
means you can speed up the pro-
duction of new electronic devices
with ease and thereby lower your
production costs. Complete with
values of components and sugges-
tions for revisions, plus the original
source of each circuit in case'you
want additional performance or
construction details.

404/461 Pub. Pr., $61.50 Club Pr., $48.50



McGraw-Hill’'s NATIONAL ELEC-
TRICAL CODE® HANDBOOK, 17/e.
By J.F. McPartland. 1,162 pp.,
1,096 illus. Bigger and better than
ever! This mammoth reference ex-
plains and clarifies the many com-
plex provisions of the current
(1981) Code®to help you meet rules
exactly and pass inspections the
very first time.

456/933 Pub. Pr., $24.50 Club Pr, $18.95

DIGITAL HARDWARE DESICN By J.
B. Peatman. 428 pp., over 400 il-
fus. Taking you beyond the micro-
computer, this guide re-examines
traditional techniques and focuses
maintainability as a key goal, on the
design of circuitry too fast for the
microcomputer alone, and on de-
signing for usefulness. itcoversev-
erything from algorithmic state
machines to separately clocked
circuits —with scores of examples.

4917321 Pub. Pr, $31.95 Club Pr, $24.95
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INTRODUCTION TO THE THEORY
AND DESIGN OF ACTIVE FILTERS.
By L. P. Huelsman and P. E. Allen.
430 pp., illus. Once you add active
filter design to your repertory of
specialties, you'll possess a skill
that's in great demand today.
Here's one of the best texts we
know on the theory, design, appli-
cation, and evaluation of modern
active filters and the various tech-
niques used today.

308/543 Pub. Pr, $28.50 Club Pr., $21.50

ELECTRONICS ENGINEERING FOR
PROFESSIONAL ENGINEERS' EX-
AMINATIONS. By C. R. Hafer. 336
pp., more than 200 illus. Actually
two books in one—aquick prepara-
tion manual to help you pass your
P.E. exams on the first try and a
rich source of practical electronics
engineering information and
know-how.

254/303 Pub. Pr, $22.50 Club Pr, $17.50

Why YOU should join now!

B BESTAND NEWEST BOOKS IN YOUR FIELD — Books are selected from a wide
range of publishers by expert editors and consultants to give you continuing access

to the best and latest books in vour field.

B BIG SAVINGS — Build your library and save money 100! 5avings ranging up to

30% or more off publishers’ list prices — usuallv 20% to 25%.

ELECTRONIC COMMUNICATION,
a/e. By R. L. Shrader. 801 pp., 870
illus. This thoroughly updated edi-
tion offers ali the theory and fun-
damentals you need to prepare
yourself for the FCC commercial
and amateur grade license exami-
nations—and pass them the first
time!

571/503 Pub. Pr., $21.95 Club Pr., $16.95

STANDARD HANDBOOK FOR
ELECTRICAL ENGINEERS, 11/e. By
D.G. Finkand H. Beaty. 2,448 pp.
1,414 illus. Today's most widely
used source of electrical engineer-
ing information and data serves
you as no other single work when
you need detailed, timely, and reli-
able facts and how-to on the gener-
ation, transmission, distribution,
control, conversion, and applica-
tion of electric power.

209/74X Pub. Pr, $59.95 Club Pr, $44.95

DIGITAL CIRCUITS AND MICRO-
PROCESSORS. By H. Taub. 608 pp.,
heavily illus. This fast-paced, care-
fully written guide gives you thor-
ough explanations of a/l the basic
principles of digital systems and
logic design— plus a solid introduc-
tion to microprocessors and micro-
processor-based designs. Antici-
pates every conceivable question
you could have to make sure you
understand every detail.

629/455 Pub. Pr., $28.95 Club Pr, $22.50

Book Club

I McGraw-Hill Book Clubs
| Electronics and Control Engineers’

Be sure to
consider these
important
titles as well!

PRINTED CIRCUITS HANDBOOK,
2/e.By C. F. Coombs.
126/083 Pub. Pr, $38.50 Club Pr., $28.95

DESIGNING WITH FIELD-EFFECT
TRANSISTORS. By Siliconix, Inc.
574/438  Pub. Pr,$24.50 Club Pr. $18.50

BIT-SLICE MICROPROCESSOR DE-
SIGN. By J. Mick & J. Brick.
417/814  Pub. Pr, $24.00 Club Pr. $18.50

MICROPROCESSORS/MICROCOM-
PUTERS/SYSTEM DESIGN. By Texas
Instruments Learning Center & En-
gineering Staff.

637/58X Pub. Pr. $24.50 Club Pr., $19.50

ENGINEERING MATHEMATICS
HANDBOOK, 2/€e. By J. J. Tuma.
654/298 Pub. Pr.$29.50 Club Pr, $22.95

HANDBOOK OF OPERATIONAL
AMPLIFIER CIRCUIT DESIGN. By D.
E. Stout & M. Kautman.

617/97X  Pub. Pr., $34.50 Club Pr, $25.50

OPTICAL FIBRE COMMUNICATION.
By Technical Staff of CSELT.
148/821  Pub. Pr. $39.50 Club Pr., $29.50

THE ARCHITECTURE OF PIPELINED
COMPUTERS. By P. M. Kogge.
352/312 Pub. Pr., $27.95 Club Pr. $21.95

MICROCROCOMPUTER-BASED DE-
SIGN_ By J. Peatman.
491/380 Pub. Pr, $32.50 Club Pr., $25.50

MICROELECTRONICS. By J.
Millman.
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FOR TV

Stereo and multichannel TV programming is already a
reality in several countries. Here’s the latest on
what's happening here.

LEN FELDMAN
CONTRIBUTING EDITOR
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BY THE TIME YOU REA
tests should hg
Even the rep
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at, in addi-
ansmission-sys-
ed to, there are also
se-reduction systems being
sed for use with them, making a

al 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. Thosc,

Corporation. The
under consideration is
¥ Known in this country as the
system, since it is being sponsored
in the U.S. by the Electronic Industries
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STEREQO AUDI

oposed multi-
ystems, would re-
und noise to acceptable
d"allow broadcasters to main-
e quality of fringe-area signais.
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 carrier—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.

WWW americanradiohistorv com

S0 to
has been
.S. to extend

S kHz.

r is used to modulate
carrier—a technique known as
ction. When stereo 1s 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. [ts 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

2861 AHVNHE34
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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

3! RADIO-ELECTRONICS

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-

www americanradiohistorv com

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 stereof
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 al/ the uncompanded
transmissions and those using noise re-
duction was obvitous, 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
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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

SEIRSTERE©N

the original and adds some interesting refinements.

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 Dolbv HX Professional.

In order to appreciate the improve-
ments in this new version of Dolbv 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 | 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

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.

RELATIVE QUTPUT-dB
]
s
|

20— 4
l I -4
(T T ]
, L1
& T | T BIAS
I — | NOISE |
=6 <4 =2 0 2 4 6

RELATIVE BIAS-dB
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.
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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 umplifiers 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 trequency response of
the signal that. atter 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.
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FIG. 2—THE ORIGINAL DOLBY HX system is shown in this block diagram. For the system to work, a
control signal that is sensitive to amplitude and frequency content is required.

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

FIG. 3—SPECTRUM ANALYSIS of a single 300-Hz tone recorded at a level

of 250 nanowebers-per-meter.

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

e P

FIG. 4—MUTUAL BIASING is demonstrated here. Two low-level, higher-

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 anothe: 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-
Sfessional 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

1 "'"‘—'---—.-.—...JL.

frequency (9 and 10 kHz) tones were mixed with the 300-Hz tone.
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FIG. 5—BLOCK DIAGRAM of the Doiby 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.

www americanradiohistorv. com

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
bitas 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 before too
long. R-E
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This little IC can produce a great deal of sound.

EARL “DOC” SAVAGE, K4SDS, HOBBY EDITOR

RADIO-ELECTRONICS

IT 1S ALMOST UNBELIEVABLE THAT SUCH
a variety of sounds can be created by
one small 28-pin IC. The Texus 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 vou can use
the 76477. There are. of course, sound
etfects. While I can’t guarantee it. [ 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
about 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 largely ignore the ““how™
and discuss the ““whut™ of the IC.

First, there is a matter of the power
supply. Texas Instruments’ has made
this casy by providing two ways 1o
power the IC. A voltage regulator has
been built into the 76477 so vou can
apply anything trom 7.5- to 9-volts DC
to pin 14. If vou do that. you can also
take S-voits DC at up to 10 mA trom pin
IS for use with external circuits! The
other way to power the IC is to apply a
regulated S-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 usetul
level. The manufacturer suggests the
simple two-transistor amp shown in
Fig. 1. For a permanent installation,
that will do nicely. However. | prefer a
difterent approach for experimentation
(and vou will be doing a lot of experi-
menting to find new sounds). What 1
did was to use a small all-purposc
amplifier such as the Radio Shack 277-
1008. and connect it to the IC as shown
in Fig. 2.

There is also & master switch for the
IC: pin 9. It pin 9 is connected to
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FIG. 2

ground. the IC is on: it 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 wll 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 [ contains those functions and
the pin numbers associated with each
function. Note that most pins have an

TABLE 1
Super Low Frequency Oscillator (SLF)

20R 7500 ohms to 1 megohm
21C 500 pF to 100uF

Voltage Controlled Oscillator (VCO)
18R 7500 ohms to 1 megohm
17C 100pF to 1,4F
19  Duty-cycle (normally
+5-volts DC)

22  Switch (+5-volts DC = SLF;
0 = pin 16)

16 External (High voltage
Low frequency)

Noise
5R 7500 ohms to 1 megohm
6C 150pF to .01uF
4R Switch (43,000 ohms)

Mixer
25, 26, and 27 See text

One Shot
24R 7500 ohms to 1 megohm
23C 0.1 to 50uF

Envelope
1 and 28 See text

Attack/Decay
10R Attack (7500
megohm)
7R Decay (7500
megohm)
8C Timing (.01 to 10uF)

ohms to 1

ohms to 1

> +5vVDC

s

FIG. 3
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Put Professional Knowledge and a

COLLEGE DEGREE

in your Electronics Career through

HOME

Earn Your

DEGREE

No commuting to class. Study at your
own pace, while continuing your present
job. Learn from easy-to-understand les-
sons, with help from your home-study
instructors whenever you need it.

In the Grantham electronics program,
you first earn your A.S.E.T. degree, and
then your B.S.E.T. These degrees are ac-
credited by the Accrediting Commission
of the National Home Study Council.

Our free bulletin gives full details of
the home-study program, the degrees
awarded, and the requirements for each
degree. Write for Bulletin R-82.

Grantham College of Engineering
2500 So. LaCienega Blvd.
Los Angeles, California 90034

COMPUTERS

Compiete Microprocessors line, peripherais & Terminaks.
Grean Monitor . .169.00

Invest. Anal .. ... $ 42.00 TI-59 $175.00
Accessories ... .. .. Call us T1-8511 39.95
T-58C ... ... .. .00 | Speak & Spe'i 49.95
PC100C ... . . .. 155.00 TI Programmer 47 95
TI BAN .....39.00 MBA 19 95
HEWLETT-PACKARD
HP/125 Computer ....... callus HP-1ICNEW............ call us
HP/3TE ... ... ..$60.00 -
HP-33C . ... 70.00 HP-41C Mem Module .. .. .. 26.00
HP-34C . .. 115.00 HP-41CV | call us
HP-38C . 11499 HP-67 . .
HP-41C Prog .. .189.00 HP97 ... 1
HP-41C Printer ..285.00 Quad Ram ... cail us
HP-41C CRD ROR . .. 169.00 Application Pac ......... call us

HP-

-85 and accessory - caft us for prices

SCM TYPEWRITER SPECIALS
SCM2200 .. .... $279.00 INTREPID
SCM 2500 ....... 289.00 CLASSIC 12
All units shipped in original cartons with accessories
according to manufacturer's specification. Send money
orders, personal check 2 weeks to clear. In lllinois add 6%
sales tax. Add $6.95 minimum shipping & handling charges
per unit. We ship UPS. Subject to availability. Written
warranty for specific’ products can be obtained free upon
request. Above prices are for mail order and prepaid only.
Prices and specifications subject to change without notice.
Send mail orders..

Halbik’s, Inc.

519 DAVIS. EVANSTON. ILL &)201 TEL 312-869-6144

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 I8 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 () to
binary 7 (111). A logic high (1) is +5-
volts DC and a logic low (§) is ground.
The mixer code is as follows: O =
VCO: §1 = SLF: ¢1¢ = Noise: 911 =
VCO/Noise: 180 = SLF/Noise: 141 =
SLF/VCO/Noise: 11¢ = SLF/VCO:
and 111 = inhibit all. For example. ¢11
(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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WE TAKE
YOU BY
THE HAND!

You’ll learn all about computers: how
to build, program, service, even play TV
games—without knowing the first thing
about it! '

The New ELF 11
“Beginners” Package

Your own expandable micro-computer
kit, 5 diagnostic analyzers plus circuit,
programming, diagnostic manuals, even
games you can play on TV. All only
$139.95.

Even if you don't know bits from bytes, now it's easy and
inexpensive to build your own micro-computer. learn how it
works, program it service it even play games with it on your
TV' It's here in the New ELF [I ~Beginners™ Package. only
from Netronics. Only $139.95. Here's the package: I. your
own micro-computer. the famous ELF 11 (featuring the RCA
1802 CMOS microprocessor} in kit form with step-by-step
instructions on how to build it. Diagnostic Analysers including
2. your own Logic Probe, 3. Pulse Catcher. 4. 8 bit Test
Registor, 5. Logic Analyzer, 6. Gate Arrays, 7. Non-Technical
Manuals on how to use analyzers, how to get into the guts of the
computer. what makes it tick. how to service it. 8. Sample
Programs that teach you machine language programming plus
how to correct or “debug™ any programming mistakes. 9. TV
games you can play. If your TV set has no video input, an
optional converter (RF Modulator). is available. Then. once
you've got this "Beginners’ Package under your belt. keep on
expanding your ELF 11 with additions like the Typewriter Key
Board. added RAM. Full Basic Interpreter, Electric Mouth
Talking Board, Color/Music, A/D-D/A Boards for Robot
Controts and much. much more. We'll take you by the hand
with the New ELF II ~Beginners™ Package. Only $139.95.
Mail or phone in your order today and begin.

Specifications: ELF 11 “Beginners™ Package

The computer features an RCA CMOS 1802 8 bit microprocessor addressable to
64K bytes with DMA., interrupt, 18 Registers. ALU. 256 byte RAM expandabie 10
64K bytes. Professional-Hex keyboard., fully decoded so there’s no need 10 waste
memory with keyboard scanning circuits, buill-in power regulator, S siot plug-in
expansion BUS (less connectors), stable crystal clock fortming purposesand a
double-sided. plated through PC Board pius RCA 1861 video IC to display any
segment of memory on a video momitor or TV screen along with the logic and support

circuitry you need 10 leamn every one of the RCA 1802's capabilities The diagnostic
analyzers aid in understanding and trouble shooting your ELF 11, as well as other

computer and microprocessor products.

Continental U.S.A. Credit Card Buyers Outside Connecticut

CALL TOLL FREE 800-243-7428

To Order From Connecticut or For Technical Assistance, Etc.,
Call (203) 354-9375
NETRONICS R&D LTD. owre::
333 Litchfield Road, New Milford, CT 06776

Please send the items checked below:

O ELF I1 »Beginners” Kit ................... $139.95
O RFModulator . .......oooviiiiininnininnss $ 895

Plus $3.00 for postage, handling and insurance
($6.00 Canada)

Connecticut Residents add sales tax

Total Enclosed $
O Personal Check O Cashier's Check/Money Order
D Visa O Master Charge (Bank No.______ )
Acct. No.
Signature

Print
Name

Address
City
State

Exp. Date
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COMMUNICATIONS CORNER

Here's a window-mounted CB antenna that really performs.

HERB FRIEDMAN, COMMUNICATIONS EDITOR

RADIO-ELECTRONICS

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, 1 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 1 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 I 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 I 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
X 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 L2. The reflected power indicator
is made up of L3. DI. R1, CI. and MI.
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 Y4-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

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 J4-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 l4-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

3 e e S i A
G’“’MMETI | GROMMET
|
@ L2
eavas; —
| < R1
I $ 58-10002 :
| 1N456A 2‘01OMA [ ANTENNA
ANTENNA | ELEMENT
ELEMENT | ',_©._< I
|
I c1 ' |
| o0 801 i
| oL (50-239) I
| |
=i = i, B BC T |
CONNECTION
TO METAL
CABINET

FIG. 1

[
[

www americanradiohistorv com




Power Line
Filters

These filters protect any sensitive electronic
equipment from power line transient damage
and radio frequency interference. Both
modals offer common mode and differential
mode surge suppression for power line
“spikes”. Rf interference is suppressed Lsing
both inductive and capacitive components.
Ideal for computers. test equipment or TV.

LF2 a dupiex outlet. 120V, 8 amps max. . $39.95
LF6 three separately filtered duplex outlets,

120 V, total fused capacity 15 amps

power switch and indicator lamp $59.95

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

@ DRAKE 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 34 ON FREE INFORMATION CARD

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 13
scale. That’s it, the Intenna is ready for
use.

As | 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

L

ﬁThe world of 1

electgonics
gee-wizardry

Test Equcment =" Burgiar Fire Aiarms 0 Hoboyist & Astamotnve Blectronics

-YOURS FREE.

32-pages of test instruments — from the
latest digital multimeters to the famous
EICO scopes. Security systems. Auto-
motive and hobbyist products. Kits and
assembled. EICO quality. EICO value.
For FREE catalog, check reader service
card or send 50¢ for first class mail.

HOBBY CORNER

continued from page 81

Since the output of the mixer can be
any combination of those. you can sce
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; 1§ = one shot: and
11 = VCO alternating. For example, 1
(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
go 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

$RADIO HANDBOOK —
- 22nd Edition

W" 108 New South Road
Hicksville, N.Y. 11801

CIRCLE 33 ON FREE INFORMATION CARD

“‘laser gun'" sound. R-E
On Tax Credits
|

Home Energy-Savings Credit—If
you paid forinsulation or other
energy-saving devices, you may
be able to claim a credit for
these expenses.

Check your tax instructions for
details.
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+ Call toll-free 800-428-3696 :
! local Sams Book outlet or to order by phone. Offer |
:good in U.S.A. .
. Prices subject to change without notice. When .
:phone ordering, give Sams Operator the code :
. number in this box.

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!

Radio- w4
im-ir-ir-Handbook ;

SAMS BOOKS™

EMail to: Howard W. Sams & Co., Inc., 4300 West
- 62nd St., PO. Box 7092, Indianapolis, IN 46206

Quantity |
No. 21874 $34.95
Amount of order  $_ :
Add handling costs  $_ 2.00 .
Add local sales tax where applicable  §.

2 Total amount of order  $_ :
Fult payment must accompany your order. .
. Payment enclosed: []Check [ Money Ordet

<[ VISA [ MasterCard Interbank No.

* Account No. Expiration Date

Name (print) e

Signature_ - —

. Address L S

5 City . - __State _ Zip_ _ .

for the name of you .

only. Offer expires “"4/30/82. :
AD140]:
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RADIO-ELECTRONICS
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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.

UTN-2888A
" ——

| |8
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3 w16
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g | [ ]
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Characteristics of any individual
SCR (maximum limits are given unless
otherwise specified) are: Forward
blocking-current. 50 uA; gate-to-anode
leakage. 250 uA: 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 yA; 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

1 117 VAC
Vi
‘V‘VAV VAA
g 0)
UTN-28668 |
GATE 1 \ 4 @
A 18

‘GATE 3 =
g AALSAAA L&
6
GATES
T ) 4] v‘v‘v' v‘v‘ ji‘oﬂ
.GATEO_: ML N
478 MAASSAA AL |9
*TWO PARALLEL SCR’S
FIG. 2

drivers. When using multiple SCR's
and a common V,, supply. gate-to-
anode leakage currents (Ig,) can hold
the supply voltage above the anode oFF
voltage, V ok orr. 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.

Cutoff,

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

LIGHT-

DIFFUSING

CAVITY CONTRAST
ENHANCEMENT
GRAY TOP

SURFACE

'y

LED
MATERIAL

INTERLOCKING
PLASTIC
HOUSING | MECHANISM

LEADS
0.38 mm X 0.61 mm
(0.015 in. X.0.024 in}

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.

continied on page 86
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y l - Find exciting projects, troubleshooting and repair _  m—— e
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STATE OF SOLID STATE

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
cither 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

RADIO-ELECTRONICS
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FIG. 4

whose positive is determined by the
highest-threshold-voltage
triggered by the applied signal voltage.

Figure 5 shows a circuit that displays
signal levels from zero to five volts in
either a4 dot or bar pattern. It is based
on the Hewlett-Packard 10-clement bar-
graph display and Nattonal Semicon-
ductor’s .M3914 dot/bar display driver.
In this circurt. 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¢ at pin 3.
(The National Data Book recommends
leaving pin 9 floating tor a dot display.
Try it both ways.)

The incremental voltage-steps and
thus the tuil-scale voltage. are deter-
mined by the voltage developed by the

comparator
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internal reference source between pins
7 (REF oUT) and 8 (REF ADpJ). 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 casily determined by using the
following formula:

Vour = Vier (F = R2/R1Y + 1,5(R2):
where Viggr = 1.25 volts and |y, is
75uF typical. 1530 wA 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
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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
(pin 4). 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
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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 todrive a 10-element
bar-graph display in the DOT mode. In
the case of that circuit, the LED’s light
singly 1o indicate the level of the BCD
signal.

The material for these circuits came
from National Semiconductor’s Linear
Databook and Hewlett-Packard’s Bur
Graph Arrav Applications. If you want
to see other applications such as “*chain-
ing’" tor dot or bar displays of 20 or more
LED elements, or interfacing to a 6800
or 8080A microprocessor, we recom-
mend those two publications. The
Linear Databooh is available tor $9.00
from National Semiconductor Corp.,
Literature Distribution, 290 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 /0-Element Bar Graph data
sheet. R-E



OUR WISH BOOK CATALOG HAS IT.

Why settle for 3 wishes. electronic test accessory wish book-the new, 1982 Pomona catalog.
Pomona Electronics can grant you more Just ask for one. Your wish is our command. Full catalog also
than 650 — virtually every whim you could contained in EEM. ) )
have for electronic test accessaries. ITT Pomona Electronics, 1500 E. Ninth St.. Pomona, CA 91766.
With new products like an anti-static DIP Phone (714) 623-3463. i L
remover and a spring-loaded binding post. In Eurnpe, ITT Industries Belgium S.A.. Pomona Division, 250
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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 ts 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-

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-

PY >DATA LIBALL ® enon or booming economic industry
wxx THE SUURCE *** until it 1s affordable by' the average con-
°® Y sumer. The computer is now affordable
ADVANCED APPLICATIONS & PROGRAMS............ o< -DATA ADAPPR to a large number of consumers, but the
ATRSCHEDULES . + v v et e eevannnninsesnnnannnaseennes AIRSCHED ) S
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NEW YORK TIMES NEWS SUMMARY...... ..DATA NYTNS works can offer the mainframe com-
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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
affordable price.

Complete computer system
in one compact unit.

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

1f 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.

+Units 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 tederal governmental
laws and regulations, including but not limited to construction, placement and
use. For use only in Continental U.S.

The first fully programmable
keyer stores commands as well

as text.

You HAMS will love the Heathkit uMatic
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
up to 80% on hot water costs.
As fuel costsrise, the Heathkit

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.

Fré; 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.

|
Name l
Address |
I
City _State - I
|
CL753 Zip }
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COMPUTER CORNER

continued from page 88

PM to 12 AM on weekdays and all day on
weekends, the cost 1s $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 host 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

There’s Never A Dull Moment
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. Precision 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.

CHANNELLOCK, INC. . Meadville, Pennsylvania 16335

Meet The Rest Of The Family. Send For Free Catalog.
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has the potential to achieve a communi-
catton 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 comr munication 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 ane microphone is correct for ecersy paging
sitLation—different cicums-ances -equ re di‘ferent
and sometimes Lnique solutons. That'’s why Saure
has drawn cn its Lnpara’leled knew edge of
microphone design to create a serizs of paging
microphones specificallv designed 10 reduce os
eliminate the mos: cammon zaging prablems.

« If vau're facing high ambiert noise lezls, use the
Model 562; « moderate tackgrounc naise levels re-
quire Model 515SBG o- 515EB-GIE e tor permanert
mounts, Model 561; » mcbility for pagirig or dispatch
ing zalls for Model 450; «if ycu have lim t=d spaze,

K (sHURE

The Sound of the Professionals®

Shure 3wothers I-c., Degt. 63, 222 Hertrey Ave., Evanstor, fl. 60204

In Canada: A C. Simmoncs & Sors Limited
Mznufacturer of Fig~ fideli y componen:s, mcrophones,
oudspezkers, 30und systems and rdatec circuitry.

NWW\

use Model 414B; « an exce l2nt limited space modael
tha: can stand up to extreme abuse is Model 507B; «
anc if these won't solve ycur problem, -ead on.

. . .by the book

For all the facts on Shure’s fJll line of paging
mric-ophones fill out and retrn the coupon below
fc- vour FREE copy 0° oLr new 72 page catalog
deszribing over 150 micropones. No matter what
ycu- needs, there’s a Shurem crophone right for yo...

Yes, send me your new Full Line Microphong/Circuitry
Catalog, AL700. (Outsde the U.3., enclose $2.00 for
sostage handling.) PLEASE PIINT

Name
| address

) Sity
| N/2/82
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NEW IDEAS

Automobile ignition substitute

RADIO-ELECTRONICS

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 V4- or V-
watt devices, and the capacitor be-
tween pins | and 5 of the 555 can range
from 0.01 to 0.05 «F. Do not omit the
100-volt, 0.05 4F capacitor across the
transistor; it prevents voltage spikes
trom 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

12V (CAR BATTERY)
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FIG. 1
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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 Y- to -
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 11
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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 |dea

Signature

Print Name Date

Street

City State ZIP

Mail your idea along with this coupon
to: New ldeas Radio-Electronics,

200 Park Ave. South,

New York, NY 10003
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FEBRUARY
SPECIALS

WE CARRY THE COMPLETE LINE OF
ATARI SOFTWARE, PERIPHERALS
AND ACCESSORIES.

INTERFACES & CABLES

APPLE INTERFACE & CABLE $90.
EEE $55 RS-232 $70.
TRS-80 CABLE $35.

B :osoN
MX-80

W\ Ec GREEN 127
MONITOR JB 1201

s/

$449.00 . $159.00

COMPU'I'ERS

CBM 8032 Computer .. ................ 1149.00
CBM 8050 Disk Drive ... ............... 1349.00
CBM 4032 Computer .. ... ... ... 1029.00
CBM 4040 Disk Drive . . .. .. .......... .. 1029.00
CBM 4022 . ... .. . 649.00
CBMVIC-20. ... .. ... ... ... .. 269.00
Amdek 100G .. ... ... . ... ... 169.00
Amdek Color — 1 13" Color Monitor. . .. .. 329.00
Microtek 16K Ramboard for Atari800 . . . . .. 79.00
Microtek 32K Ramboard for Atari 400 and 800  149.00
Qume Sprint 9/45 (Full Parel) ... ... . ... 2295.00
Atarid400 16K . . ... ... ... 349.00
Atari 825 Printer ... ... ... .. ... 599.00
Atfari 850 Interface .. ... ... ... ... 139.00
Atari 810 Disk Drive .. .. ... ... ... ... .. 449.00
Atari800 16K .. .. .. .. ... 749.00
EpsonMX-70 . ... .. ... ... 349.00
EpsonMX-80 .. ... ... ... ... ... 449 .00
Epson MX-80FT . ... ... ... ... ... .. .. 549.00
Epson MX-100FT ... . ... ... ... ..... .. 729.00

NEC PC-8023 Printer . . . .
NEC 5510 Spinwriter {7710)
NEC 5520 Spinwriter (7720)
NEC 5530 Spinwriter (7730) .. ... ... .. -
NEC JC 1201 M(A) — Color 12" Monitor . . .
NEC 12" JB1201M Monitor . .
Okidata Microline-80
Okidata Microline-82A
Okidata Microline-83A
Diablo 630 . .. ... . ... . ... ... ..
ApplellPlus48K . . ... ... ... .. .. ... ..
Apple Disk w/3.3 DOS Controller .
Apple Disk w/o Controller
Hazeltine 1420 . .. .. ... ... .. . . ..
Northstar Horizon 132KQD . . ... .. ... . ..
Anadex DP-9500/9501 .. .. ... . .. .
Telvideo @10 . . ... ... ... . .. .. .. ... ..
Televideo 912C
Televideo 920C
Televideo 950 .

$629.00
$2345.00 4 . N1
2695.00 %
2345.00
359.00 - S
159.00 \
379.00| OKIDATA MICROLINE 80
;‘;zgg MATRIX PRINTER
1199.00 A
569.00
469.00
799.00
2925.00 ‘
1249.00 :
559.00| ATARI 810 DISK DRIVE
669.00 $449.00
729.00
929.00

CALL OMEGA TOLL FREE!

WEST COAST

1-800-235-3581
OMEGA SALES CO.
3533 Old ConejoRd. #102
Newbury Park, CA 91320
1-805-499-3678
CA.TOLL FREE 1-800-322-1873

EAST COAST

1-800-556-7586

OMEGA SALES CO.
12 Meeting Street
Cumberland, Ri 02864
1-401-722-1027

OMEGA SALES COMPANY
w L

We Accept C.O.D.’s * Stock Shipments Same Day or Next ¢ No Surcharge for Credit Cards

+ All Equipment Factory Fresh w/MFT Warranty « We Carry the Complete Line of Personal Software

¢ Prices do not Reflect Shipping Charges
Rhode Island and California Residents please add 6% Sales Tax

(1]

AMDEK COLOR-1 MONITOR
$329.00

.
EPSON MX-100 FT PRINTER
$729.00

PRICES ARE SUBJECT
TO CHANGE
WITHOUT NOTICE
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SERVICE CLINIC

Solid-state vertical-sweep circuits

JACK DARR, SERVICE EDITOR

RADIO-ELECTRONICS

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

FIG. 1

amplifying one half-cycle of the driving
signal.

An oscilloscope 1s 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

©
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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 1 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-vaoltage 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

| 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 | 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 sets, 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 |

WWW americanradiohistorv com
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a mini-scope
withthe
features
most wanted

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 15MHz 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 uS/div. to
0.5S/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 orcall TOLL-
FREE, 800/621-4627 for a 16-page
catalog brochure on the complete
B&K-PRECISION oscilloscope line.

1€ PRECISION

DYNASCAN
CORPORATION

6460 West Cortland Street
!:hicago, Ilinois 60635 ¢ 312/889-9087

Intl. Sts.- 6460 W. Cortland St.. Chicago, IL 60635
Canadian Sales" Atlas Electronics, Ontano____/

CIRCLE 22 ON FREE INFORMATION CARD

2861 AHvNY4g34

[7-]
~



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 l
CHECK OFF THE BOOKS YOU WANT

\"
gsse“::\':\ e
W FOlg
€ORaoN 0.

ELECTRONIC TECHNOLOGY TODAY INC.
P.O. Box 83, Massapequa Park, NY 11762
Number of books ordered
Total Price of Books

Sales Tax {NY State Residents oniy) .

Shipping and Handliing
{75¢ 1 or 2 books 25¢ each addl. book)

Name
Address_

PRICES GOOD UNTIL MAR. 30, 1982 City
1 1 1 1 1 1 I ' | I | [ .3 1] /|

bl
&
bS]

TOTAL ENCLOSED

State. Zip.
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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 s applied it becomes a
**0-volt Zener!"" A crowbar circuit is
exuactly 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 [ fixed
it. | tried everything I could think of.
and everything you suggested. without
any luck. Then. while checking around
the second [F tube. the sound suddenly
came in loud and clear.

[t secems that this happened when |
inadvertently leaned on the chassis,
which suggested a bad solder-joint.
Even though the joints looked good. |
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 (Mode! T1 and Mode!
T3), converts the TAS-8Q0 microcomputer
(Model | or Model I1]) into a state-of-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

CIRCLE 112 ON FREE INFORMATION CARD

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 Mode! |
TRS-80, 16K RAM and Level II BASIC.
Terminall mode! T3 requires Mode! Il
TRS-80, 16K RAM, and mode! /// BASIC.

Terminail 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/

CIRCLE 113 ON FREE INFORMATION CARD

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 on't have the

best reputation in the world. Their bassy
“twang’ is only a rough approximation of
natural room acoustics. That's apity 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
mounted away from the console).

(reverb units are typically

Pomrrmarase s mece e ——a————

'[AsA Electronics, Inc.

1 Oept. 2aR 1020 W. Wilshire Bv. Okiahoma City. DK 73116 (405! B43-9626

! [ | Send the 6740 REVERB KIT $59.95 plus
i shipping ($3) enclosed or charged.

: | | Send Free Catalog
: name.

: address
state zip

: city
"
sta_ mc___cardno
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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 Field

Providing Training to the industry Since 1960

study FM two-way

radio at home'

I am interested in learning more about pro-
fessional FM two-way radio. Please send me full
details on the MTI training program.

Name_
Address
City/State/Zip

D38

MTI

Mobile Training Institute
Box 735, Camp Hill, PA 17011-U.$.A.
Somn o mm NS S S Em m Em e Ne e W

CIRCLE 32 ON FREE INFORMATION CARD

i e Y L T T T T

2861 AHVNHAG34

o]
©



Vital protection
for PC Boards

Be safe. Desolder PC components
with Endeco irons. Get proper HEAT
TO MELT and strong VACUUM
ACTION TO LIFT solder and coo/
both PC board and component
without damage.

These PC components replaced fast
with Endeco desoldering or solder-
ing tools.

The®rrlg

Endeco professianal 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

CIRCLE 38 ON FREE INFORMATION CARD

Digital
Muitimeter

The Drake DM2350 Digital Muitimeter is a
convenient, smail handheld liquid crystal
display meter ideal for the serviceman or
hobbyist. This 3% 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 inciuded 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

DRAKE Information call:
R.L. DRAKE COMPANY

1-513-866-2421
540 Richard Street, Miamisburg, Ohio 45342
INSTITUTIONAL AND DEALER INQUIRIES INVITED.
100  CIRCLE 35 ON FREE INFORMATION CARD
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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, M| 49022.

DESOLDER PUMP, mode/ 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 mode/ DP-1 is
priced at $10.95. —OK Machine and Tool
Corporation, 3455 Conner Street, Bronx,
NY 10475.

STEREO MIXER/PREAMPLIFIER, mode!
DM500, 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 aiso be plugged into the
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auxiliary input of any receiver or integrated
amplifier. The model DM500 is priced at
$149.00. — Numark Electronics Corp.,
503 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, ¥2-power points, is 36
degrees.
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The overall length of the mode!/ PD-
1670 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, Mariboro, NJ 07746.

LECTRONIC CROSSOVER, mogel 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 112 dB/octave slope is suitable for
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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 mode/ 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, mode! 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.

—_—
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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 112 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 mode! SE-9 is available in brushed
aluminum and is priced at $700.00 (Also
available as mode/ 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 13-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 mode! 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 I/mager 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 /mager 801-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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Get A GNOME

the original micro-synthesizer

Every day more people discover that PAIA’s
GNOME is the most versatile, cost effective
special effects device on the market today.

John Simonton’s time-proven design

provides two envelope generators, VCA, VCO
and VCF in a low cost, easy to use package.
Use alone with it's built in ribbon controller or
modify to use with guitar, electronic piano,
-polytonic keyboards, etc.

The perfect introduction to electronic music
-.and best of all, the Gnome is only $9.95 in
easy to assemble kit form. Is it any wonder
why we've sold. thousands?

Frm—mmmemmme——secesm————n

K ) Send GNOME MICRO- SYNTHESIZER Kit}

iip

card no. _ i
‘a8 Dept. 2R (405) 843-9626
' m 1020 W, Wilshire Bivd. Oklahoma City. 0K 73116
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REPRINT BOOKSTORE

[ Build Your Own Satellite TV Receiver $7.00
[ 8-Ball Satellite TV Antenna . $5.00
[ Build Your Own Robot . . .. . $1200
(7 TV Descrambler (January, February 1981) $3.00
[] Video Entertainment (January 1982) £00
[ Your Own Computer (October 1981) -$3.00
[ Radio-Electronics Back issues (1981) (each).$3.00

{February, March 1981 not available)

Write in issues desired
To order any of the items indicated above, check off the ones you
want. Complete the order form below, include your payment—check
or money order (DO NOT SEND CASH), and mail to Radio-Elec-
tronics, Reprint Department, 200 Park Ave. South, New York. NY
10003. Please allow 4 - 6 weeks for delivery,

If you need a copy of an article that is in an issue we indicate is
unavaflable you can order it directly from us. We charge 50¢ per
page. Indicate the issue (month & year) pages and article desired.
Inclucke 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 Residents only)
Shipping & Handling (U.S. & Canada only)
(includes FIRST CLASS POSTAGE)
$1.00 per item
All Others ($2.00 per item, sea mail)
($4.00 per item, air maif)

Total Enclosed
Name

Address

City

Radio- Eleclroniecs

Reprint Department, 200 Park Ave. South, New York, NY 10003

[ Radio-Electronics back issues (1980) {each) $3.50
{March, May 1980 not availabie}
Write in issues desired
[ Radio-Electronics back issues (1977-79) . (each).$4.00
Write in issues desired
7] Special Projects (Spring 1981) $4.00
7] How To Make PC Boards £200
[ All About Kits 200
ARTICLE
MONTH YEAR
PAGES
. @ 50¢ ea
TOTAL PAGES TOTAL PRICE
1/82
o1
e
3
Slate Zip
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STEREO AUDIO FOR TV

continued from page 76

RADIO-ELECTRONICS
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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.

[ am indebted to my friend Wiiliam 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

Radio-
Eleclronics

SPECIAL REPRINT
BUILD THIS ROBOT FDR UNDER 3400

UILD THIS
R $400

BUI
ROBOT FOR UNDE
4\

BUILD YOUR OWN ROBOT!

Send today for your 52-page (8%2 x 117)
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.

Radio-Eleclrenics
Robot Reprints

200 Park Ave. South
New York, N.Y. 10003

{wanttoorder _ reprints @$12.00 plus $1.00 post-

Add 99¢ sales tax for New York State residents only.

U.S. Funds only.
| want to order
Postage and handling for all other countries.
U.S. Funds only

r
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: age and handling for U.S., Canada and Mexico.
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: Allow 6-8 weeks for delivery
1

reprints @$12.00 plus $3.00 Air

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 inctuded.

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

1

Please print i
1

]

_ 1
(Name} ]
1

= -
{Street address) :
|

(City) {State} (Zip) :
t

1

We do not bill, check must be enclosed. 1
__________________________ 4
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procedures for various colleges, and
the first magazine to distribute its
monthly articles via electronic trans-
mission: Berter 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, presumabily.
1s 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 traditionaily 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 1s 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

|
I

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

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 hexzdecimal (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
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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.

@ 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.

B THE FRONT END is critical when
you build your own system. We heip
you explore several different ap-

proaches to making one that will
work for you.

@ 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 handiing.
We will ship your reprint within 6
weeks of receipt of your order. Ait
others add $4.00 for postage. New
York State residents must add 58¢
sales tax.

fwant
dling & Postage.
{ I have enclosed § _
| add sales tax.

#®e Please prnt

Satetlite TV Reprints
45 East 17th Street
New York, N.Y. 10003

{Name)

_reprints @ $7.00 each, plus $1. Han- gisiogamess

. N.Y. State residents must

(City)

(State) T @ '
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NEW BOOKS

For more details use free information card inside back cover.

1OV I YWN WO NG MICROCOMPUTER, by
Charles K Adams Tab Books, Inc., Blue Ridge Summit, PA
17214. 308 pp including glossary, appendlces and index; 5% x
814 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 forthe 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 for an 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.
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NCE IN ELE INIC SYSTEMS: Its

Avondance within ngh Voltage Substations and Elsewhere, by
R. E. Martin, C. Eng., D.F.H,, F.L.E.E., F.L.LE.R.E. Consultant. Re-
search Studies Press, PO Box 92, Forest Grove, Oregon 97116.
198 pp including references, bibliography, and appendicies—no
index; 5%2 x 8%z 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 signais
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
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Hameg introduces high performance at low cost in the HM 203, a full featured, highly reliable, dual trace

20 MHz oscilloscope. !or only $580, the HM 203 has specifications normally associated with higher priced
scopes. Bandwidth - DC 20 MHz ® Risetime 17.5 ns ® Overshoot 1% max. ® Y amp range 5 mv/cm (o
20 v/cm @ Max. input voltage 500V ® Timebase .5 ys/cm to .25 /cm ® Sweep mag. x5 @ Trigger 5 Hz to

30 MHz @ X:Y plot @ Built-in probe calibrator and more. lis sturdy construction and light weight (13.2 Ibs.)

make the HM 203 equally at home in the field and on the test bench.

PRESENTS NEW

THE

HM 203

High performance

v/
'm‘
oo ‘f

$580

(PROBES INCLUDED)

A quality scope,
made in the US.A,,
by a company with
over 23 years
experience.

HAMEIL=
88-90 Harbor Rd.

Port Washington, N.Y., 11050
Tet (516) 8833837
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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 equipmentin
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.
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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%a x 9% inches; hardcover; $24.95.

This book covers digital-microprocessor sound and music syn-
thesis comprehensively, featuring previously unpublished tech-
niques 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, deais
with computer-controlied 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-

An enclosure as
good as your idea.

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. ® Built in

bosses and slots speed component
mounting. ® 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.

e 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
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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,
Cakf. 91362 (213) 706-0339.
CIRCLE 41 ON FREE INFORMATION CARD
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For truly superb
FM-stereo
reception...

me G-ATM STRIED DR wervca arteona

* Transforms fuzzy stations
into ‘tape quality’

* Sturdy, stainless steel
and PVC construction

Reduces multipath
problems

Silver plated brass joints
for ultra-sensitive signal
passage

Up to twice the power of
the conventional dipole
antenna

Built to withstand weather
stands just 76" tall

Receives from all
directions

May be mounted on a
mast, windowsill, balcony,

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; 672 x
9% inches; hardcover; $16.25.

This new Fourth Edition provides a complete course in electri-
cal and electronics drawing that reflects the latest drafting tech-
nigues, 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
tempiates and drawing printed circuits.

The book is illustrated extensively and presents questions and
problems at the end of each chapter.

CIRCLE 154 ON FREE INFORMATION CARD

or just stand it in the

lis in stati ou never
Pulls in stations you nevel e

knew existed

Test it yourself! We offer an ho
Quarantee. If it doesn’t measur:
refund of the purchase price.

to-goodness 30 day MONEY-BACK
to your standards, send it back for a

The suggested-list price for Stereo One /s $69.95.

BUY DIRECT AND SAVE $10.00

Send your check or monéy order for

$59.95 + 3.50 (shipping and handling) to; s
(N.Y. residents, please add 7% sales tax)

VISA & MASTER CARD buvers may call toll free
1-800-448-8430 9-5 EST Mon-Fri

N.Y. Residents please call - @

1-315-482-2589
CIRCLE 30 ON FREE INFORMATION CARD
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Mariketing

Dept. RE
Holland Street
P.O. Box 219
Alexandria Bay,
New York 13607

RADIO-ELECTRONICS

o

DNLY Vector 'kits contain: ]

@ Positive photo-resist coated AND uncoated copper laminate—no
messy photo-revérsal—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 transférs—1C 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.

. o= card <= etchant

32XA-1 kit makes 7 PC cards, $46.41, 32X-1 starter kit makes 2 caras, $18.24
It not available locally factory order-inciuae $3.00 shipping, U.S. only
Prices subject to change without notice

suniamp «ileveloper - \ PC's |
+ clalld‘s +& etchant = Sorimpgy RCis

ART
AIDS

1PC

510177

Vector Electronic Co., 12460 Gladstone Av., Sylmar, CA 91342

-
(=
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SAFE SUB-WOOFER

continued from page 69

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. §
and 6. It should be loosely-fluffed Y4- to Y4-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 tront 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 matenial. 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
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DIGITAL THERMOMETER

continued from page 58
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FIG. 5—EXPAND THE BASIC CLOCK/THERMOMETER project and make a full-function alarm clock
with snooze alarm, using this circuit.

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
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
economical. but it has many features
available to those who want to use it
fully. R-E

This Publication 1
is available in Microform.

University Microfilms
International

300 North Zeeb Roxd. Dept. PR, Ann Arbor. Mi. 8106

 DUAL TRAGE
PORTABLE OSCILLOSCOPES

o TV Sync-Separator Circuit e High Sensitivity 1 mV/div (5 MHz) _
o Sweep-Time Magnifier (10><) eTrace Rotation Z-Axis Input (Intensity Modulation)

15MHz 20MHz 30MHz 35MHz

o X-Y Operation

Sweep Time

[mODEL V-152B V-202  V-302B  V-352
DISPLAY AREA 8 X 10 div (1 div = 9.5 mm)
INTENSITY MODULATION Over 5V pp
VERTICAL DEFLECTION i . L N
Rise Time 24 ns 175 ns 12 ns ~_10ns
Non Distorted Max Amp More than More than More than More than
. - o 4 div 8 div 4 div _8dwv
Display Mode CH 1, CH 2, DUAL, ADD, DIFF
HORIZONTAL DEFLECTION | }
Sweep Mode AUTO, NORM, TV (+), TV ()

0.2 us Aiv~02s/div + 5% 18 calib. steps

tat'oites TOLL FREE
(800)645-9518

n N.Y State call (516) 752-0050

855 Conklin St. Farmingdale, N.Y. 11735

BITV anv of these il_istruments and get a FREE Bonus Gift!

ﬁ » Master Charge
VISA* = BankAmericard
s VISA = COD

| = Money Order
LB = Check

C COD's extra
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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

HIGHLY

PROFITABLE ONE'MAN
ELECTRONIC FACTORY

Investment unnecessary, knowledge not re-
quired, sales handled by professionals. ldeal
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-

oo gram for Expenenced Electronic Technicions
Iy Our New Advanced Placement Program grants
B, Credit for previous Schooling & Professional Ex-
pefience. Advance Rapidly! Qur 36th Year!

FREE DESCRIPTIVE LITERATURE!

Cook's institute of Electronics Engineering
DESK 15, P.O. BOX 20345, JACKSON, MS 39209

Be an FCC LICENSED

Electronic Technicion =
Earn up to $600 a Week & More! RABIG TELEPRONE |

No costly school — The Original FCC Tests-
Answers exam manuat that prepares you at o

home for FCC General Radiotelephone License. | ~
gl 0P e My

Newly revised multiple-choice exams cover all
areas tested on the actual FCC Govt exam!

N feri ; commanp
p;d?r':\:’l::ysb::seé:‘aﬂr;:'r;:uIratL $12.95 post PRODUCTIOHSQ
| Dept.E ~ P.O. Box 26348, San Francisco, CA 94126

WANTED

SCANNER/monitor accessories—kits and fac-
tory assembled. Free catalog. CAPRI ELEC-
TRONICS. Route 1R. Canon. GA 30520

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 miii-
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
year reputation. Call or write for complete speci-
fications 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

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 ciassified 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.)

( ( )ForSale

“Special Category: $10

1 2 3 4 5
6 7 8 9 10
1 12 13 14 15
16 17 18 19 20
21 22 23 24 25
26 27 28 29 30
31 32 33 34 s
PLEASE INCLUDE FOR OUR FILES YOUR PERMANENT ADDRESS AND PHONE NUMBER.
8

YOUM 3OUACT HOR
SAVINGS

NEW 1982 CATALOG
TREMENDOUS SAVINGS
ON 1000°s OF ITEMS
Call or Write for FREE
Gift & Catalog
Toll Free 800 645-5833
In NYS call 516 226-2700
RNJ ELECTRONICS INC.

P.O. Box 528

* B&K Test Equipinent
¢ MATV CATV Access
+ Tuhes, Electrotytics
« Solderng Irony

+ Chemical Products

* Wire & Cable

* Power Access

+ Audio Accessories

' Speakers

+ EtcErc Erc

www americanradiohistorv com

Lindenhurst, N.Y. 11757

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, pians, kits, in-
formation, much more. Discount prices. UNI-
VERSAL SOUND, Dept. RE, 2253 Ringling Bivd..
Sarasota, FL 33577, (813) 953-5363

SAVE up to 50% on name brand test equipmenr;ti
Free catalog and price list. SALEN ELECTRON-
ICS, Box 82-F, Skokie, IL 60077

TELEPHONE or office bugged ? Latest detection
e%uipmem 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-
picking, demolitions, investigation, etc. Free
brochures: MENTOR, Dept. Z,"135-53 No. Bivd.
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-
phones, mixers, amps, etc. Free list. SONIX CO.,
Box 58-RE, Indian Head, MD 20640. Phone (301y
753-6432.

TRS-80C color computer morse code and Rity
programs, FSK and hardware. Free info. FRANK
LYMAN, 12 Reservoir'St., Cambridge, MA 02138

CABLE TV block converter. A must for videotap-
ing from cabie 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-
ICS, 6007 N. 61st Ave., Glendale AZ 85301 (602)
247-1151

$
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NEW 1982 FREE
5Ll ACTIVE'S NEW
1IC MASTER ;
ol A Comprehensive Catalog
Two full volumes of product data. N
* Deluxe 2-Volume Set Write for a free copy
(Hard Cover)
* New Section on Name
PROM Programmers
* 62 Manutacturers
Data Sheets Address .
* 2400 Data Sheets
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DISTRIBUTION STRIPS UL 241 116216D Triac 6 amp 400V T0-220 .94 8 aurnovY
7 SEGMENT DISPLAYS
923285 12 Four Tie Point Terminals  2.40 § 78XXKC TIC2260 Triac 8 amp 400V T0-220 1.10 o ey T
LRl MG LR Ui - ; TIC236D Triac 12 amp 400V T0-220 1.30 | FND 500 / TIL 322 1291 TR IST CIALS
Distribution Strip 3.5 x .35 Positive TO-3 Pkg. 1.69 TIC248D Triac 16 amp 400V T0-220 1.60 | FND 507 1 TIL 321A 129
923281 18 Four Tie Point Terminals  2.80 | Voltages 5, 8, 12,15, 18,24 § o\sg5 SCR §amp 50V T0-220 .65 | MAN 71A1 DL 707R 1151 2N404A 1.48 2N3055 .85
923077 2t e o Terminats 350 | 79XxUC 2N6401 SCR 15amp 100V T0-220 112 [MAN724/DL707 VAN 1151 5N2222A .24 2N3904 15
Distribution Strip 6.5 x 35" | Negative TO-220 Pkg. .89 [ me—ma—rreu s 2N2907A .17 2N3906 .15
923293 36 Four Tie quim Terminals 33.95 Voltages 5, 6, 8, 12, 15, 18, 24. P.}.‘.Qgglscls?r%‘ylg“ %gg:n ?l‘_(n:"ls‘cc
Distribution Strip 6.5"" x 43" RA S ¢ €100 order we
923273 34 Five Tie Point Terminals  5.35 § 79XXKC TIP298 .46 TIP41C .78 TIP125 .73
Terminai Strip 1.8 x 1.36" Negative TO-3 Pkg. 1.69 | TIP36C 150 TIPa2B .77 Tipize 93 | Creates aimost any type of Sound,
P 9 9 TIP508 49 TIP42C .84 TIP127 .86 | Irom music to gunshots and explosions.
923291 54 Five Tie Point Terminals  6.75 | Voltages 5, 8, 12, 15, 18, 24. N i y
& fRnn TIP30C .53 TIPI10 .66 TIP140 1.69 .
erminal Strip X TIP31A .49 TiP111 .70 TiP141 1.94 y >
923269 68 Five Tie Point Terminals  9.85 LINEAR INTERFACE TIP31B .51 TIP112 .77 TIP142 2.31
Terminal Stp 3.5 x 1.36° sN75107ANC1“;;:€r:.7r5§355N 130 | TPk 20 Toiie % Tibids 293 | SN76477N (600" Centers) B0
Five Tie Point is 11.20 . . TIP32A . . 62 400" '
923265 Bl e IR e na s SNT5110AN 1,25 SN754528P 38 | TIP32B .55 TIP117 .80 Tipia7 262 | SN76477N (400" Centers) 340 § ., y
erminal Strip 4. 3 SN76488N 4.80
; SN75150P 1.48 SN75491N 1.20 f TIP32C .59 TIP120 .65 TIP2g55 .93 -
923261 128 Five Tie Point Terminals 14.00 SN75154N 1,48 SN75492N 120 | TIPA1A .66 TIP121 .73 TiP3055 .85 SN76489N 3.60 A
Terminal Strip 1.87 x 1.36 ; ) TIP4tB .73 TIP122 .77 Free Application Notes Available. /

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 Blvd..Pointe-Claire, (Mtl.). Quebec. Canada H3R-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. doliars. Minimum order $10.00

Add $3.00 to cover postage & handling

CIRCLE 51 ON FREE INFORMATION CARD

VISA AND MASTERCARD ACCEPTED.

Advertisement valid through February 1982

www americanradiohistorv com



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 @
© ANTENNAS e RECEIVERS e
WE CAN HELP YOU!

HIGH FRONTIER
2230 E. Indlian School Rd., Phoenix, AZ 85016
(602) 954-6008 ] |

Enjoy Satellite TV Now
iy >

Better than Cable TV—0ver 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 x 11in.)
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 geographical location in

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!
We Manufacture

book. Constantly up-

Hardware' dated, our 94 Page

technical information book and catalog gives you all
% the facts. Inexpensive dishes, feeds, telem-
etry software, kits and more. Recom-

‘ mended reading by NASA, The Office

From offshore oil rigs,
data links to hotels
and backyard instai-
lations, we wrote the

of Consumer Affairs and quality com-
panies like Rockwell/Collins. Send
7.95 today!
$7.95t0day!t gy

24-hrs. C.0.D. Hotline
(305} 339-7600

_~ ¢ SPACECOAST

— RESEARCH CORPORATION
P.O. Box 442-E, Altamonte Spgs, FL 32701

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 Earth Station
complete systems from $2,200.00
Send $4.00 for our
complete 50 page color catalog

TEI 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 O. Box 8369. Roseville. MN 551 13

Make your lirst investment in Salellite TV the inteltigent one!

« Complete Handbook & Buyers Guide - detaiiec, yet simple
to understand. Includes equipmen! costs, kils, turnkey
manufacturers — $7.95

« Comp-Sat Location Analysis - 6-page computer print out
locates all 11 sateflites. A must for any station. Send zip
code, longitude & latitude or nearest intersection. — $9.95.
# Both of the above for only $16.95

INTERNATIONAL COMMUNICATIONS CO.

McKAY SETS THE STANDARD FOR
COMPACT AM RECEIVING
ANTENNAS

DA100D OUTDOOR ANTENNA and
DAS-DL4 LOOP ANTENNA
For specs & details contact these deaiers

HARVEY RADIO & BARRY ELECTRONICS New York City
HENRY RADIO Los Angeles, CA

GILFER ASSOCIATES Park Ridge. NJ

EDMOND SCIENTIFIC CO. aarmgmn NJ

ELECTRONIC EQUIPMENT BANK Vienna, VA (D C. Area)
PROMAR Tampa. FL

FRANK L. BEIER RADIO INC. Jafferson. 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, Hawaii

G E. McKAY & CO.
111 S. College Ave.
PO Box 5000
Claremont. CA 91711

SINCE 1932

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 TELEVISION EARTH STATION KIT
LOW COST COMPLETE SYSTEM

Special Offer $2,995.00

Kit includes all electronic and mechanical parts needed to
assemble a complete operating Earth Station. You provide the
labor and hand tools.
Included in the kit are a 12-foot fully steerable parabolic dish.
low noise amplifier. antenna. rotator. receiver. modulator

y cabies/ s and compl ly/
operating instructions. EVERYTHING — down to the last nul
bolt and screw is provided.

Illustrated Brochure with
Complete Oetaiis — $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.
group purchasing, more. Info $1.00. membership

50. 509-534-8088 6-9 PM PST. COMPUTER

PLUS ELECTRONIC PARTS.
CATALOG $1.00
RONDURE COMPANY
THE COMPUTER ROOM
2522 BUTLER STREET
DALLAS, TEXAS 75235
(214) 630-4621

RADIO-ELECTRONICS

@
Thanks to you...it works ...

PrALLOFUS  United Way

’i_’:! A Public Servicn of Thes Magazine & The Adverpsing Council

RETAILERS

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-
ence. They use micro-
computer equipment for
both  business and
hobby interests. For
further details call 212-
777-6400.

Colorful 8%x11” 100% plastic reference

cards save you time and efforl. Surpasses

books. booklets, & fold-up paper summarnies
2 sided & very complete. Clear info on instruc.

our cit lus $6.50 to: HUTSON INDUSTRIES, SATELLITE SERVICES, 1604 N. Smith St.. Spo-
YNC p.&; Box 155, Scooba, MS 39358 £.0. BOX 2503 . CHAMLOTIE. N.C. 26212 kane WA 99207 m po
CUliPUTER MARKET C" INTER
(] L 44 A1) J
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 + [1981] &
AY FRo, L
USED COMPUTER TERMINALS, N 4'
PRINTERS, MODEMS, SUR- MICRO USERS P

& BIRAIR %

tion sel, disassembly. ASCil, diagrams &

much more. 1000's of delighted users. Just

$5.95 each. (Add §$1 p&h any quan.} Buy 4 gel s
0!

Sth free. Z80. 6502. 8080 &

Hachensach, New Jersey 07602,

Ed McMahon here to wish USO a
Happy Birthday. Thanks, USO for
40 years of championship service.

Ed McMahon  *

T oo

SUPPORT

MARCH

OF DIMES

th
" Q/ﬂ’ngiversary o

W

o [Geet] *

4

Take stock in America.
Buy U.S. Savings Bonds.

-
-

www americanradiohietory com



iams2y  the first name in Counters !
9 DIGITS 600 MHz $1292%

SPECIFICATIONS: -W—I RED

. . . 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 features include; three selectable gate times, Less than 50 MV to 500 MHz
e yesswamanty | S19.95 nine digits, gate indicator and a unique display hold function which holds the Resolution: 0.1 Hz (10 MHz range)
CT-90 Kit. 90 day parts war displayed count after the input signal isremoved Also, a 10mHz TCXO time 1.0 Hz (60 MHz range)
ACH AC sdapter 5% base is used which enables easy zero beat calibration checks against WWYV. 10.0 Hz (600 MHz range)
::'.',:‘:féf.:;ﬁ: ac 12.95 Optionally; an internal nicad battery pack,external time base input and Micro- Display: 9 digits 0.4” LED .
OV-1. Micro-power Oven power high stability crystal oven time base are available. The CT-90, Time base.  Standard-10.000 mHz, 1.0 ppm 20-40°C.

base 19,95 . N o
Enternal tme base input 1498 performance you can count on! Power g;latslos:glgr;p(;)\:nc; oven-0.1 ppm 2040°C

7 DIGITS 525 MHz $993 ;0

SPECIFICATIONS: . . . PRICES:
Range: 20 Hz to 525 MHz The CT-70 breaks the price barrier on lab quality frequency counters. m)—w_lred, | 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 measurements a ranty 84.95
Resolution: 1.0 Hz (5 MHz range) snap. The wide frequency range enables you to accurately measure signals AC-1 AC adapter 3.95
:ggoﬂ}ifs(go?)(}::};ﬂi?ge) from audio thru UHF with 1.0 ppm accuracy - that's .0001%! The CT-70 is BP-1 Nicad pack + AC
Display: 7 digits 0.4" LED the answer to all your measurement needs, in the field, lab or ham shack. adapter/charger 12.95
Time base: 1.0 ppm TCXO 20-40°C
12 VAC @ 250 ma

7 DIGITS 500 MHz $799%

PRICES: Here’s a handy, general purpose counter that provides most counter

MINL100 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 Range: 1 MHz to 500 MHz

AC-Z Ac adapter for MINL-~ for basic RF signal measurements, it can’t be beat! Accurate measurements Sensitivity:  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 throughout the range, and the two gate times let you select the resolution q l.OAK'Hz (ﬁ?‘ gate)

adapter/charger 12.95 ) K . A " Display: 7 digits, 0.4” LED
desired. Add the nicad pack option and the MINI- 100 makes an ideal addition Time base: 2.0 ppm 20-40°C

to your tool box for “in-the-field” frequency checks and repairs. Power: 5 VDC @ 200 ma

8 DIGITS 600 MHz $159%

WIRED
SPECIFICATIONS:

Ran;ef ) 20 Hz to 600 MHz The CT-50 is a versatile lab bench counter that will measure up to600 MHz M
Sensitivity: ~ Less than 25 mv to 150 MHz . yith 8 digit precision. And, one of its best features is the Receive Frequency Cz'Sg wired, | year warranty $159.95
N Less than 150 mv to 600 MHz Adapter, which turns the CT-50 into a digital readout for any receiver. The CT-50 Kit, 90 day parts

Resolution: 1.0 Hz (60 MHz range) : . ) . . warranty 119.95
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 that is required for use. Addingthe receiveradapterinno  RA-1 wiredand 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 VACor12 VDC switched on or off. The CT-50, a counter that can work double-duty! schematic) 29.95

DIGITAL MULTIMETER $993 ::p

The DM-700 offers professional.quality performance at a hobbyist price.
Features include; 26 different ranges and 5 functions, all arranged in a SPECIFICATIONS:
convenient, easy to use format. Measurements are displayed on a large 3% DC/AC volts: 100uV to § KV, 5 ranges
digit, % inch LED readout with ic decimal pl automatic DC/AC )

. P = . current 0.1uA t0 2.0 Amps, 5 ranges

e TRaTs 79.95 polarity, overrange indication and overload protection upto 1250 volts on all Resistance 0.1 ohms to 20 Megohms, 6 ranges
AC-1, AC adaptor 3.95 ranges, making it virtually goof-proof! The DM-700 looks great, a handsome, Input
BP-3, 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 295 Power: 4'C celis

AUDIO SCALER ACCESSORIES | COUNTER PREAMP

Telescopic whip antenna- BNC plug ....8 795

For high resolution audio measurements, multiplies High impedance probe, light loading 15.95] For measuring extremely weak signals from 10 to 1,000
UPin frequency. Low pass probe, for audio measurements .

PRICES:
DM-700 wired, | year warranty ~ $99.95
DM-700 Kit 90 day parts

2 g 1595 MH:. Small size, powered by plug transformer-included.
® Great for PL tones Direct probe. general purpose usage = oo 12951 o Flat 25 db gain
® Multiplies by 10 or 100 Tilt bail, for CT 70, 90, MINI-100 3951 ¢ BNC Connectors
® 0.0! 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 d $34.95 Kit  $44.95 Wired

[amsgu glg[}"n(]i sg il[}. Z g; IERMS  Sarisfoction guarantesd - axamine for 10 days. if nol pleased

return in originol form for refund Add $% for shipping
F - insuronce 10 @ maximum of . Overseas add . , add
2575 BAIRD RD. ¢ PENFIELD, NY 14526 g honE e RTTIRL o S e,

CIRCLE 49 ON FREE INFORMATION CARD
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O-ELECTRONICS
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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 performance is with a component system.

CompuPro makes the fastest mostireliable, highest quality S-100 components in the industry;

the same components chosen by companies like IBM can solve your computing problems too.

1BM is a registered rademark of Internotionol Business Machines Inc.

o  OAKLAND AIRPORT, CA 94614-0355

division

(415)562-0636

BOPGAE

ELECTRONICS

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.

SATELLITE TV. Books. parts. low-noise micro-
wave transistors. Specs and catalog $2.00. ELITE
ELECTRONICS. RR1. St. George. Ontario. Can-
ada NOE INO

Satellite

Television:
THE ILLUSTRATED

Jamescomm Report
$12.95 mailed 1st class
$18.95 outside N. America (air)

24 Hour COD Line:
312-672-6996

JAMESCOMM Publications
P.O. Box 31
Crete, Illinois 60417

CIRCLE 66 ON FREE INFORMATION CARD

FREE KIT Catalog

FUNCTION GENERATOR KIT $59.95
Auto-Ranging Cap-meter kit $79.95

contains
TEST &
EXPER! -

Phone 415- 447 -3433
Write or Phone for FREE CATALOG. MENTER'S

Average ! minute Saturday call is 21¢.

SCIENTIFIC INSTRUM
DAGE BOX 1054R LIVERMORE CA 94550

KIRLIAN photography as a hobby. Complete
plans for do-it-yourself machine. Includes easy
instructions and ways to improve quality of
prints. $5.00. C.E.L.C. ELECTRONICS, P.O. Box
805, Missouri City, TX 77459

NEGATIVE ion generators. Send for free infor-
mation to THE SEAWARD COMPANY, P.O. Box

EQUIP.

MICROWAVE TV SYSTEM

@ Precision 25" Parabolic Antenna
® Prebuilt Converter and Preamp
@ Assembled Power Supply

® Low-loss Coaxial Cables

@ One Year Warranty

@® Completely Built and Tested

SYSTEM 20
77

2039. Burbank. CA 91507
SU=EE
KEYBOARD

! KITS

WERSI Organs are demonstrably superior
in overall performance, to ALL commer-
cially built instruments, r\/= ardless of
price. Besto all, you save 1/7 to 2/3 the
cost with our eaiy to build kits, (Also
factory assembled

And now — after 3 years in_research
the totally unprecedented ‘‘Pianogstar’
electronic piano tand much more!) has
been wunveiled to international raves!
You have to hear it to betieve it!
Explore_the exciting world of WERSH,

ree |nforma on acka 1?38
%33"

sk for ATA PA
lease specnfy P|ano or Organ

DATA SERVICE CO. L]
8289.95 3110 Evelyn Street
~$5.00 shipping Roseville, MN 55113 5
612-636-9469 .ﬁ;
PLANS & KITS

OSCILLOSCOPE performance from' your un-
modified television for less than $25. Super sim-
ple. accurate, practical. Order Tele-Scope circuit
board and plans $8.50. Get two for dual trace
$15. MICROGRID, Box 613, Ithaca. NY 14850

SATELLITE TVRO parabolic aluminum dish.
local materials $500. Plans, formulas $10.00.
WARD MICROWAVE, Box 100, Conway. NC
27820

DECODE Morse. RTTY. and ASCIt signals from
airwaves with new Code*Star. LED readout or
connect with your computer/printer. Keyboard,
other items also available. Kits or assembled.
MICROCRAFT, Box 513R. Thiensville, Wl 53092
{414) 241-8144

Call free, 24 hrs 0 -23
(in PA ca 717/299-4327 9
WERSIH
eSpecialists in CCTV
and computer monitors!

ATV Rese/arch
——aa—

Yideo monitors - color & B/W * TV Camer
kits, parts & plans * Video-to-RF modulators
* Free cata og. Phone or write. (302) 937-3771

13-RE Broadway Dakota City, NE. 68731

MICROWAVE downconverter kit $169.00. In-
cludes everything. Informative catalog on sub-
scription TV products $2.00. J & W ELECTRON-
ICS, P.O. Box 61. Cumberland. Rl 02864

MICROWAVE HORN ANTENNA KIT
1.7-26 GHz Frequency Range 17-191b Gain Kit w/Assembly Instructions $3935°
Down Converter Board $19.95° (w/Antenna Kit $14.%5)

Parts Kit for Board $2895° {w/Antenna o Board $2495)
Complete Package {Antenna, Board & Parts Kit) $7995

MICROTENNA ASSOCIATES
2335 South 2300 West, Salt Lake City, Utah 84119
Check or MO. only — Allow 2-4 Weeks Delivery (Cost includes shipping)
“UHtah Residents Please Add 5% Sales Tax

www americanradiohietory com

MICROPROCESSOR trainer, learn by construct-
ing and programming a microcomputer for un-
der $70.00. Instructions/plans $6.00. MICRO-
DEVELOPMENT CORPORATION, Box 419, Ed-
wardsburg, Ml 49112

= e == =

MINI FM MIC

Compact size, onty 2"x1"x%". Transmit
to FM radio 88-108 MHz, Exceptional
audio quality, Transmits stable signal up
0 900 . Complete kit incl. case, battery
& mstructions Only $13.95. Assembled
$18.95. Add $1,55 S&H ea. Send 18¢
stamp tor brochure.

S.E.Corp., Box 16969-R

Temple Terrace, FI 33687

MUSICAL car horn 64 tunes. No chips to buy. Kit
with case less horn. $31.95. Factory assembled
with horn, $41.95. Add $2.50 shipping. ELEC-
TRONIC SOUND, P.O. Box 401951, Garland, TX
75040

MICROWAVE tetevision “downconverters” un-
der $50.00. High quality, easily assembied. Cata-
logue: $2.00 {refundable). NDS, Box 12652-R.
Dallas, TX 75225

PROJECTION TV...Convert your TV to project 7
foot picture. Results equal to $2.500 projector.
Total cost less than $20.00. Plans & lens $16.00.
llustrated information free. Credit card orders ...
24 hours. (215) 736-3979. MACROCOMGFF
Washington Crnssing, PA 18977

s COAXIAL CABLE SAL E me—

POLYETHYLENE DIELECTRIC
RG213 noncontaminating 959% shield mil spec . . 36c/ft.
RGS8AU stranded MIL-SPEC . ... ... .. ..... 12¢/4t.

RGBU 95% shield MIL SPEC. .3/t
LOW LOSS FOAM DIELECTRIC

RG8X (mini8) 95% shield . - 17C/ft

RG8U 97% shield 30c/ft.

RG58U 95% shield .. .......... ... o .. YW0c/ft,
RGS58AU stranded center B0% shield . L MNestt
RG59/U 1009 foil shield TV type. ... ... ... 10c/ft.
Rotor Cable 2-18 9a 6-229a . L 19¢/1t.
Cable-shipping $3.00 1st 100 " S? 00 each add l 100 f1.

CONNECTORS
PL-259 & 50-239 .. .. o .. 10/85.89
Reducer UG-1750r 176. . . .. 10/81.99
UG-255 (PL-259 to BNC) . .. $3.50

Connectors—shipping 10% add’l. $1.50 minimum

FREE CATALOG
COD add $1.50 — FLA. Res. add 4% Sales Tax

NEMAL ELECTRONICS

5685 SW 80th Street, Miami, FL 33143
Call (305) 661-5534

PCB. 15c sg-in. Free drilling. Satisfaction
guaranteed. INTERNATIONAL ENTERPRISE,
452 Hazei Circle, Simi Valley, CA 93063

PRINTED circuit boards from sketch or artwork.
Kit projects. Free details. DANOCINTHS INC.,
Box 261. Westland, M! 48185



There’s no place like Radio Shack’s Parts Place”
No waiting! Huge selection! Top quality and value!

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 ¥s x %e X The” .

275-216 ............. 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 LED in handle
glows when ‘‘on.” Rated §
amps. 12 VDC only.

275680 . ............ 2.99

© DPDT knife switch

For model raifroads, reversing
polarity, antenna switching,
and many other low-voitage
uses. 275-1637 . ..... .. 99¢

[El 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¢

[F] “Helping Hands”
This sturdy, fully adjustable
holder frees your hands for
easier building and repair. Cast
iron base, nickel-plated
clamps. 64-2093 ... ... 7.95

M Three mini motors
Ideal for solar displays, modeis
and more. 1'% to 6 VDC.
273-208 . .. .. Pkg. of 3/1.49

N 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

P Schottky IC sale!

All are first-quality devices, in-
clude pin-out and specs.

Type Cat. No. { Reg. [SALE

74LS00 [276-1900 | 79| 59
441502 |276-1902| .79 | .59
74L504 |276-1904 | 79 | 59
74LS08 |276-1908| .79 | .59
741532 [276-1915| 89 | .69
740574 | 2761919 | 79| &9
741875 |276-1920 | .99 | .79
74LS90 |276-1923|1.09 | .89
7408123 | 276-1926 | 1.49 | 1.19
7418138 |276-1939 | 1.19 | .99
74LS161 | 276-1931 | 1.39 | 1.09
7408164 | 276-1932 | 1.39 | 1.09
7408175 | 276-1934 [ 1.19 | .99
7415193 | 276-1936 | 1.49 | 1.19
7405240 |276-1940 | 1.99 | 1.49
7415244 | 276-1941 | 1.99 | 1.49
7418245 | 276-1942 | 2.99 | 1.99
74LS367 | 276-1835 [ 1.29 | .99
741S373 | 276-1943 | 2.39 [ 159
7415374 | 276-1944 | 2.39 | 1.59

d Logic probe

Gl 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

22-301 .. ... ... ... 19.95
B Portable mini vise

Indicates high, low or pulsed

P ‘,\ logic states with easy-to-read

- o ~ LEDs. Overload and reverse
et B hop, P polarity protected.

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 3% x '.” 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
276-1757 ............ 2.49

Ki FM detector

MC1358/CA3065. IF amp, FM
detector, audio driver in a
14-pin. 276-1759 .. .. .. 1.79

Ll Ohm's law guide

Pocket slide rule solves Ohm's
law and parallel resistance
problems—a real timesaver for

\//qndevslandmg

Conumunications.

Handy for soldering, glueing,
driling. Instant vacuum mount
on any smooth non-porous sur-
face. 64-2094 . . . ... . .. 2.99

S} Tech books

Understanding Satellite
Communications Systems.
256 pages. 62-2018 ... 2.95
Understanding Optronlcs
62-1384 .. .. ......... .95
Understanding Computer
Science. 62-1383 .. ... 2.95

Transformer

Primag 120 VAC. Secondary:
24 VAC at 300 milliamps. Top
quality. 273-1386 ... ... 3.4

U Binding posts

Pushbutton release and se-
cure contact. One red, one
black.

274-660 . .. .. Pkg. of 2/1.3¢2

V] PC transfers

Simply rub strips, circles, pads
on your board and etchl
276-1577 ... .. Set of 4/2.49

Project cabinet
Distinctive 2-tone styling with

your workbench! [ e N v— easy-to-work end panels.
271-1211 ... 49¢ NEw' < 2Yex 5x 5'%." 270-218 . . 7.95
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I LOW TIM DC STEREOQ
PRE-AMP KIT TA-10 20
Incorporates 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 fluctuaiion!
Specifications: ® TH.D. less than 005% ® T.L.M. less
than .005% @ Frequency response: DC to 100KHz +
0.5dB ® RIAA deviation: = (0.2dB ® S/N ratio: better
than 70dB @ Sensitivity: Phono 2MV 47K/Aux. 100MV
100K ® Output level: 1.3V ® Maxoutput: 15V ® Tone
control.bass £ 10dB @ 50t 1z/treble + 10dB@ 15Hz ®
Power supply: + 24 D.C. @ (0.5A
Kit comes with regulated power supply. all you need is a
48V C.T. ransformer @ (.5A

NEW MARK 111
9 Steps 4 Colors
LED VU

Stereo level indicator kit with arc-shape display pane!!!
This Mark l[LLED level indicator is a new design PC board
with an arc-shape 4 colors LED display (change color from
red. yeliow. green and the peak output indicated by rose).
The power range is very large from —30dB to +5dB. The
Mark [l indicator is applicable to 1 watt- 200 watts
amplifier operating voltage is 3V-9V DC at max 4()0 MA
The circuit uses 10 LEDs per channel It is very easy to
connect to the amplifier. Just hook up with the speaker
output! :

IN KIT FORM $18.50

ONLY $44.50

Xformer

$4.50 ea.

—
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.I.M. stereo pre-amp.

Specifications

® Output power: 100W RMS into 8-chm
125W RMS into 4-ohm

® Frequency response: 10Hz-100KHz

® T.HD. less than 0.008%

® S/N ratio: better than 80dB

® Input sensitivity: 1V max

® Power supply: + 40V @ 5 amp

® One channel. needs two for stereo

MARK IV 15 STEPS LED
POWER LEVEL INDICATOR KIT

This new stereo level indicator kit consists of 36 4-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
selector switch to aliow floating or gradual output indicating.
Power supply is 6 12V D.C. with THG on board input
sensitivity controls. This unit can work with any amplifier
from 1W to 200W!

Kitincludes 70 pes. driver transistors. 38 pcs. matched 4-

rl"’l"(OFESSlONAL REGULATED VARIABLE

D.C. POWER SUPPLY KIT

Allsolid state circuitry with high efficiency power transistor
25D388 and 1.C. voltage regulator MC1733. Output
voltage can be adjusted from 0-30V at 1 amp current
limited or 0-15V at 2 amp current limited. Internal
resistance is less than 0.005 ohm; ripple and noise less
than 1 MV, dual on panel meter for voltage and amp
reading. also with on board LED and audible over load
indicator. Kit comes with predrilled P.C. board. instructions.
all necessary electronic components. transformer and a
professional look metal cabinet. The best project for
school and the most 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

color LED. ail other electronic tcomponents. PC board and
front panel

MARK IV KIT
$31.50

MARK V15 STEPS LED

REGULATED DUAL VOLTAGE
SUPPLY KIT
+ 4~ 30V DC 800 MA adjustable. fully regulated by
Fairchild 78MG and” 79MG voitage regulator 1.C. Kir
includes all electronic parts.
filter capacitors. 1.C.. heat
sinks and P.C. board.

$12.50 PER KIT

TA-1000KIT POWER OUTPUT INDICATORKIT
$51.95 All functions same as Mark IV but this is with POWER SUPPLY KIT
Power heavy duty aluminum front plate and case. 0-30V D.C. REGULATED
transformer Can be easily siot into the front panel of your Uses UA723 and ZN3055 Power TR 3
$24.00 each auro. truck or boat. Operates on 12V DC. output can be adjusted from 0-30V. 2

AMP. Complete with PC board and ali -
electronic parts. Tranformer for Power
Supply. 2 AMP 24V x 2 $9.50

50 WATTS AUTO STEREO BOOSTER

RADIO-ELECTRONICS

-
-

BY VERTRONIX
‘ications: ® 50 watts RMStotal (25W +
25W)

® [Frequency Response:
0.5dB. 20Hz ~ 20KHz

® THD: 0.2% at full rated

Spe

+

0-30 Power Supply
$10.50 each

$41.50 EACH KIT

output
® Input Impedance: 20K ohms
® Crosstalk: Betterthan 90dB

Model V-Amp 500 ® Sensitivity: 1.5V for full

REG. PRICE rated output
$119.00 EACH @ S/N Ratio: Greater than 95dB
OURSPECIALPRICE ® Speaker Load: 2~8 ohms
$55.00 EACH ® Voltage Supply: 9~18VD.C.

“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% %
I SuperBuy  3dB) Voltage gain 33dB. 20Hz-20KHz.
Only $18.50

5W AUDIO AMP KIT
2 LM 380 with Volume Control
Ity

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
portableordiscrete
applications. Comes

SOLID STATE STEREO GRAPHIC
EQUALIZER PRE AMP KIT TA-2500
Specifications:
® Total Harmonic Distortion: Less than 0.05%
® Intermodulation Distortion: (70Hz:7KHz = 4:1 SMPTE
Method) Less than 003%
® Frequency Response: Overall
+0.5dB. —1dB.
® RIAA Curve Deviation: (Phono) +0.2dB. —0.2dB
(30Hz ~ 15KHz)
® Channel separation (at rated output 1KHz)
@ Phono. Tuner. Aux and Tape Monitor better than 70dB.
® Input sensitivity and impedance {1 KHz for rated output)
Phono: 2MV 47K ohms Aux: 130MV 50K ohms
Tuner: 130MV 50K ohms  Tape: 130MV 50K ohms
Graphic Equalizer control: 10 Band Slide Control
Frequency Bands: 31 5Hz; G3Hz: 125Hz; 250Hz; 500Hz;
1KHz: 2KHz; 4KHz: 8KHz: 16KHz also with on panel
selector for Phono. Tuner. Aux 1 and Aux 2.
Power Supply: 117 VAC
Kit comes with all electronic components. transformer,
instructions and a 19" rack mount type metal cabinet.

10Hz ~ 100KHz

TA-323 6 WATTS TOTAL
30W + 30W STEREO AMP KIT

* SPECIAL *

EXCELLENT
PRICE!

MODEL 001-0034
Transformer {Optional)

This is a solid state all transistor circuitry with on board
stereo pre-amp for most microphone or phone input.
Power output 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. TH.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

MODEL TA-2500
$119.00 PERKIT

with hook up data.

BUY 2 FOR
$4.99

1 WATT AUDIO AMP //

All pants are pre-assembled on a mini PC
Board. Supply Voltage 69V D.C.
SPECIAL PRICE $1.95 ea.

ELECTRONIC DUAL
SPEAKER PROTECTOR
Cutt offwhen circuitis shorted
or ‘over load to protect your
amplifier as well as your speak-
ers. A must for OCL clreuits.

KIT FORM $8.75 EA.

AVy FORMULA INTERNATIONAL INC, ::

— HIPPING AND HANDLVN CNARGES
(l“\ _Unger sssa oo purc v $50 of purchase E:nga :I)gd
[Inside Camov - _
Outs des Mexico & Canadal e T — Catalogue
Lgvmeu 255, 0%
Wimimum rder €10 00/CarT Fesidents Add 6% Sales Tax | ——
hone Orders Accepted on Visa or MC ONLY. NO C O D /Stara Hours 10-7 Mon. thu Sat vsA®

12603 CRENSHAW BLVD.. HAWTHORNE. CA 90250 “.‘
PHONE: {213) 973-1921 @ (213) 679-5162

POCKET STEREO CASSETTE PLAYER
WITH STEREO HEAD PHONE

This unit is a high
fidelity stereo player
which will give you
years of listening 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 forstor-
age of 4 cassette tapes
and 1 demo tape.

MODEL SWM-33
OUR DIRECT IMPORT PRICE

$67.50
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FOR COMMERCIAL FREE
TV BOX BUILDERS

MC 1358 $2.50 LM 7815 $1.20
MC 1350 $2.00 NE 565 $2.00
MC 1330 $3.00 Connectors Set $1.00
LM 1458 $1.00 LC. Socket Set $2.00
LM 380 $2.00 Marching Transformer $1.40
Sanyo UHF Tuner $35.00 Tolriod Coils
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 a free predrilled P.C. board
and instructions at no charge!

DIGITAL TIMER/CLOCK
® 24 Hour preset time to turn on or oft

® 12 Hour green 0.5 display for time

® operated on 12~ 16V AC. 1
The whole timer is self
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

Thie 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
gair, that is approximately 2 times better than what you are

SANYO UHF VARACTOR TUNER
For UHF CH 14 83
Tuning voltage +1V~ +28V D.C. Input impedance 75
OHM. LF. band width 7 ~ 16 MHz. Noise figure 11.5dB
MAX. Size 25" x 1%" x 34" Supply voltage 15V D.C
Sound LF. = 58.0 MHz.

Video ILF. = 625 MHz
M%
.

Tuner is the most important part for the circuit. Don't let
those $19.00 tuners fool you!

All units are brand new
from Sanyo.
MODEL 115-B-405A

$35.00 EACH

seeing now. ldeal for those who live in apartments that can-
not put up an outdoor antenna. Size is so small: only 2" x
12" x 1": Supply voltage is 15 VDC

* NEW ITEM »

MODEL 001-0076

$12.50 EACH

; CRYSTAL
No FCi

. reanrhecde.nse CONTROLLED
OUR PRICE WIRELESS
$49.50 MICROPHONE
ADDITIONAL SYSTEM
MICROPHONE Transmitter: FET mic for flat 30
(TRANSMITTER) § 18 KHz response extra con-

AVAILABLE

trolled 49MHz AM Band for drift-
free performance. 100 MW
output {range approx. ¥4 mile)
for reliable long range
transmission. Powered by
a 9V radio battery (in-
cluded).
Receiver: Extra controiled
locks on 49MH:z trans-
- mitter signal.
N With on panel
MURA WMS-49 VU meter
monitors the signal strength from the microphone. Stan-
dard phonejackoutlet connectionto a P.A. or other phone
input. 9V batteryincluded. This professional set Is ideal for
on stage. in field. church. in house or outdoor use.

AT$28.00 EACH

SUPER FM WIRELESS MIC KIT—
MARK 111

This new designed circuit uses high

13 FUNCTIONS LCD TIME MODULE

¢ Displays month, date and
day of the week

* Displays hour.
second

¢ AM. PM Indicator

® Alarm 1 and Alarm 2 {Inde-
pendent)

minute and

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 games were $39.50
each) OUR PRICE ONLY $6.50 EACH

TENNIS

JAI-ALA]

PART #57456

HOCKEY HANDBALL

* 10 Hours Stop Watch
¢ 12 Hours presettable count,
down time
¢ Hour Charm Indicator
$7.94 EACH . Backhlight by touch of the
switc!

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

MATCHED PAIR POWER TRANSISTORS
BY MOTOROLA

(‘5 % MJ2955 PNP150 WattsBV=60V  $3.50

; 2N3055 NPN [.C.=15A per pair

@ @ MJE2955PNPI0 Watts BV=60V  $3.00

MJE3055 NPN 1.C.=10 A per pair

All above parts guaranteed to be prime and come with
data sheets.

MJ15003 NPN250 Watts BV=140 V $12.00
MJ15004 PNP 1.C.=20 A per palr

FEQ. FET transistors with 2 stages
pre amp. Transmits FM Range (88-
120 MHz) up to 2 blocks away and
with the uitra sensitive condensor
microphone that comes with the
kit. allows you to pick upany sound
within 15 ft. away! Kit includes all

=Y
electronic parts, OSC coils. and

P.C. Board. Power supply 9V D.C.
FMC-105 $11.50 PER KIT

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 88-108 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
FM radio, signal can be heard anywhere on a one-acre lot.
Sound quality was judged “very good.’

$16.50 EACH

MODEL WEM-36

WHISTLE ACTIVATED SWITCH BOARD

All boards are pre-assembled and tested. Your whistle to
its FET condenser microphone from a distance. as far as
30 feet away (sensitivity can be easily adjusted) will turn
the switch on. then match your whistle to it again. then it
turns off. Ideal for remote control toys. electrical appliance

ELECTRONIC PIN BALL MACHINE

That sounds and plays like the
real thing. All unlts 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 FOREQUIPMENT COOLING
Thesefans are pulled out from
used computers. But carefully
cleaned by ultrasonic cleaner

All in “like-new” condition.
Size 4 11/16" x 1-1/2"
411/16".

| MODEL MF505

* $9.50 EACH

such as lights. coffee pots. TV. Hi-Fi. radlo 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 coil. power transistor.
heat sink. all 6ther 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 1.C. 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!

ULTRASONIC
SWITCH KIT

pi R
Kitincludesthe 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

PRESS-A-LIGHT SELF
GENERATED FLASHLIGHT

Never worry about battery, EXCLUSIVE!$3.95 ea.
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

for TV. garage door. alarm system or counter. Unit
operates by 9-12 DC. $15.50

ELECTRONIC SWITCH KIT

CONDENSER TYPE
Touch On Touch Off
uses 7473 [.C. and
12V relay

$5.50 each
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0 Components Express, Inc.

‘Have you kissed your computer iately?”

1380 E. Edinger. UnitCC Santa Ana. CA 92705(714) 558-3972

BROAD BAND MICROWAVE
RECEIVER SYSTEM
1.8GHZ to 2.4 GHZ

i
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only

$295. | /2:00,.

L
With built-in-converter to channel
2, 3, or 4 of any standard TV set.

24" Dish

Feed-Horn Receiver

Mounting Bracket

Mounting Clamp

instructions

300 Ohm to 75 Ohm

Adapter
Line of sight to 250 miles.
Will receive within the frequency band from satelites,
primary microwave stations, and repeater microwave
booster stations.
Completely packaged in 19"x19"x4 1/2" corrugated
carton complete with |ist.

WARRANTY:

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

%

AN\

NI

D

N

* 750 Chm to
300 Ohm Adapter

® 60 Feet Coax Cable
with Connectors

@ 3 Feet Coax Cable
with Connectors

RANGE:
SCOPE:

CONTENTS:

DON’T
FORGET

USE
YOUR
READER

ADD CURVE-PLOTTING to your ohmmeter
(VOM, TVM, VTVM). Simple mod. Details $3.50
HOCOLOLAB,, 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

P ELECTRONIC
220 ORGAN KITS
T 3-4 Manuals
_ Z = THEATER and CLASSICAL
Refundable Parts

Wourlitzer reproductions

DEVTRONIX ORGANS, INC., Dept 60

Brochure $2.00  Catalog $1.50

2
‘“?‘?"6101 WAREHOUSE WAY, SACRAMENTO, CA 95826

guarantee.

This system is not a kit and requires no additional devices or

equipment other than a TV set to place in operation.
Dealer inquiries invited

SERVICE
CARD

SAVE TIME AND MONEY!
6100 B ccCOR

UNIVERSAL
DESIGNER

® Easy transition from pro
totype to wiring diagrams
* Aids digitai circuit design
* Save on digital bread &
boarding

i $58%
100 niversal Designet e

SAVE (Gisuetmt o

2 Q158 @2 9% 4
snm’mﬂ 3 uger Wi A% 95 “A blb:g igg'gg
1! (! mﬁmt“ NOW ONLY $17! ssem| X
DESIGH

SELF-TEACHING AID:
6101 DIGITAL LOGIC COURSE $29.95

u Learn digltal logic with 26 self teaching experiments.

0101 SOLID STATE
CLOCK/CALEN
BIG 212" DISPLAY!

® 12/24 hour selectable
¢ Alarm output kit $4995
Assembled $79.95

Oak Case $29.95

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

Cable T.V. Equipment
In Stock

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

MICRO-
VIDEO Il

$169.95

* DISH ANTENNA s
*PREAMPLIFIER 59 —
.

NEW! JUMPER WIRE DESIGN ASST. «RECEIVER
p—— Contains 350 wires cut to 14 MOS COMPLETE RECEVING SYSTEM
e S ditferent lengths. to fit breadboard
modules. Pre-cut, pre-formed and JUST PUBLISHED: B%: X 11 BOOK gives
‘”!’i"idua”}/ color-coded. All wire solid a wealth of updated information on
£7 tinned, 22 gauge with PVC insulation. o Antonnas « Low Nolse Amplifiers
acked in convenient, sectioned box. $9.95 sources « Recelvers » Services » Equlp-
Salisfaction Guaranteed on All Assembled Units (—— ment o Manufacturers « Much More.
; Our book takes the mystery out of the sophisticated technology
» E TRONIY 5005 oo neoe . of satellite-transmission and reception. This voiume represents all
O ) ’@ the essential knowledge made easy to understand, and will show
= YOu how easy It is to have a 90 channel reception System so that
Z NAME - _ you can enjoy: first run movies, forelgn films, Las Vegas enter-
e ADDRESS tainment, live sports, and much more. Everything being telecast
E e = — — in the world couid be yours at a twist of a knob!
CITY,ST.2IP - o e D R ——
8 ;ARD o — LIVE VIA SATELLITE, INC.
— i S — — ——— P.0. Box 2561, Dept. RE-2 Delray Beach, FL 33444
o SIGNATURE — — Send $9.95 plus $2.50 shipping & handiing
o FOR FAST or call our 24 hr. €.0.D. order line (305 845-447
(&) O VISA Name
= e 1-800-426-1044 O MSTCD Address
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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

7 MCGEE'S
SPEAKER & ELECTRONICS CATALOG

1001 BARGAINS IN SPEAKERS
Tol. 4 (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.
Cg& D ELECTRONICS, PO Box 21, Jenison, MI
49428

30 CHANNEL
CABLE TV
S CONVERTER

ORDER No. 171AE047
ROUTE 9N,

PLATTSBURGH, N.Y. 12901
Teol.: {518) 561-8700.

CASSETTES/REEL-TO-REEL
TAPES
OPEN reel tape—mostly Ampex, used once, un-
spliced, unboxed. 1800° 50 reels; $65.00. Sam-

ple: $2.00. 3600’ 10 reels; $25.00, Sample: $2.50.
New, premium C-60 cassettes; sample: $1.00.

AUDIO TAPES, BOX 9584-G, Alexandria, VA
22304
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/1. 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 last long at this price. Call col-
lect 503/389-4157

¢

American Heart
Association

WERE FIGHTING +OR YOUR LIFE




DIGI-KEYI[800-346-514

In Mn., Ak., Hi. Call 218.681-6674

> 7 ~ AWIES « PLESSEY * MOLEX 3 £
DUCTOR » PANASONY 7 d 7 5, CHEMICALS :
MW RAraTe . n QUALITY — Name Lrand products from v ©FS: IACHINE « DIAVOND TOOL » UNGAR » GC Ci
éRiﬁ‘wA'cPLESSEJNGA Ao EF SERVICE — Cemputerized order processing and inventory control. AR O A UCTS = DIA
5
NATIONAL SEMICONDUCTOR . PANASON‘C + SAVINGS — Vo/ume Dlscaunts * OEM Quantity Prmmg o Toll Free 800 Number CHEMICALS ABIES + PLESSEY + MOLEX E
Z = 7 — REY — DIG1-REY = T ORI G -KEY.— DIGI KEY — DIGH-I ‘v- OTGT-KEY — ) BiKev
O1G: -V — i-—mGl KIV—BIGI- E - -2 i-KEY — DIGI-KEY — DIGI-K| OIGi-KEY — 0IGI- KEY—DIGI KEY—DIG KEV )
nl??!bf‘m‘l
iNTE‘GRATED CIRCUITS —nmmsm:mms NA Ausomcuﬂ o
16 ¥
Salder Tail L o
Single Basm
Dip Sockets
e S 34 V-O polyester with Copper Alioy comacrs.
e eacs 0 OV vk ame | o
il R = e . m TANRONCIUALTY | s gy e
=l e i PRSAS B 30 ;s 26000 5 gctrolytic Capacitors [ BN i N 1080 cAr
Tasoaw’ T [ 7 L 1o d high retention o. % n ' 70 r
ssow 4 fuson ® fucsm 15 | cangned 10 achvove manmum densty on besrds FTTRECTIFIERS . | B T 7 ] 2
Musoen 41 | 7asos %0 Birencn » ] 2 1 0 108 1 \ Ll
el Rii-] (- \ . bR = 4 H 1
Eam S ELEE SN T e Souer LT B B e e wonoen | [
i w2 2 e Bean. Low istie O Suckers —=——t= — |ix o oz onow sl HE-T 1
g m | meaw @ w | e w m 200 3#_19.5) 78 ® | 5o L Y 7
: e . . k M e e | 3 T i3 o
] EH e I PoE g M - ST | i sl 5
amm S Shaw 21 zolE o2 Min. ] v b ~ @ oo | 1000 Loim wm w qa sl on, 5 oih kn i
FHAE] beii] bl 5 fous e = A ] B Al :
k1 22 IR w0 erwc| jw hemisiin ol £ 200 g w7 an | BF A i & }
z ] TN0DN 1 A 400 PIY S R 0041 A0 0% 113 968 B0EI | o -4 ]
- ¢ = _ ) 1Ni00s 1 Amp oot Y smeon Recrtme 0041 190 Y0000 5710977 158 1313 10930 | o 2 W un H
6oL ] 53 SERECHE chip sl || 8 T I FREC i
i suiz i ! E
Golg Intay Solser Tail Gold Plated | '8 Usiatien woose wigpnaia | A 1 gy a1 Y e % in ow [ b
Singie Beam Low Proble Sockets 50 5 IR 3% 4l 130 s : At =8 | r0 8
-~ A ] d Microinch 1T SILICON ZENER DIODES 330 ki ‘”: 218 M 2 10 P2018 100 173
= L 200 i PN B L A N & 2020 10 a3
I AT AT Min. B % W@ N 18w a1 wom
PE P — FEL 381 ma 443
= §POE O Bewow] oo === |B} G 820 e o
= : = i I8 e o aroeoa
] [ el 1 T i o
ol B_S8_ h iE ob ;10“” $oE R on o mm s won
; e e ] o X
] wRe weap uﬂﬂ—' 22 secranen 3 noan oo br078 » o oan
el 3 . ] 7 k S b P20I0 a7 o
ow sookers 78 1347, sobmd Lo (it ™ "y
R oie s0cKETs Lo bt e I R ru WD peson 1) S
=l e i e it 15 IR e U Rt - S R
& 3 = FREER:abndiviriond - B Woan e % neren fi t o
ol at e & i e few pt 2 im ko3 ‘ PP s I
s - 3 s B 518 e ™ o i . X ;
] sion 53 et edlives o Vi |z Ty g o FERE
N i e |58 e T R R TR
= oa . e 15 B OTE N s n
sroidna 140 18 1 o i
—n e 3 T T e
= =]l R R i R
P J el 18 37 05 ) o] o e
- 1w | 1 ig BE W) ) T
o & 8 23 1953 N 1 2045 FH
= £ LN B RE i
- gl K11 in k8 o8 o
" 1o |33 P B
&E T e 5 AR I
B E|RE g 4R
ot e |27 14w
o ] 13 133 £ 1M 1283 F] 9.20
ey A B A
e LI v B Rl
e B g . e g =
—— 47 ! 278 1% 23 1) 77
o B 0 Nooe | 100 73 365 0 M 206 17N
i ¥ :
"o MOET B8 Ra
LS weoo  woon |39 75 485 a0 52 445 308
VR 1675 lags |40 13 S5 4509 a4 543 451
T A F- T B T I
@ i Wz isaos | 30 1% 0w e =MD
ET 12. b(‘ M 56 7u/M soA SM | H e eée Qw25 zel ;3 msas =
i ’ i vi ik o Y Y]
oo B o 2438 2193 W 783 13 108
e B e 1w me ww |, oid BE 3
Yoo B @ » u aw me mo |33 BUIRE- I
o 1o = a iw oz mw | 5 AT
ok G ma | .
=% % T TE
2 3 342 3088 nres 8o 50 % 734 7 181
3 o 0 9 s s |33 B 78 3 1w &=
1. :" E a & 3R weez faz7 304 205
= 2k S T a % %
3 23 BT T I e % i
E on = i H i
I A 7oei 55 | KB o & KL Scries Capacitors
3 S @ & aw o 1% Ik Ph i 4 CAPACITORS
0 - () Blov e dn i Y] 0 x rers
T on' o 21 1% i 0 3
% oz . iy H i 7
3% om0 BT g 3 17 128 i
o g’: & 113 T b9 B8 ar 4 200 13 Jor 6
. I : 30w mm e 7% T
o e W 2 1 pacnts n 86 27 12 207 L2 3
N = 100 19
oz » = Prelowdrd cemtilever ipring design, 722 o bes 3 8, 112 24 N
= P el " Sertay e v rom o 803 W0 509 839 q s bl i w2
- bl [ Bt il e ot e et et oens P02 sa "ﬁ 405 0 ;:_ L2 a.; 124 ;:g :
= <« ® - 193 17 57 03 7% 8 | 0 22
& e - e ma o v 3B 8 b 4] w27
'3: =B 2, & jeg 1000 8 e 139 1 1817 w0 33
Ee 9 wo I 3R o IR
» P 03 F T Y WY 00
» joe 2 SO 1 0 lE 134 IS I 054
» o w 2 [P LR S )
e w4
£ F ] Soue o oww | 0 A i R IRIE N B AR
ol oy 103 50 187 10 i £ Lk
= oo Ve 0 s B /e a3 Les 18 @iy 0 0
= e 11 193 750 187 3w w38 288 2123 750 012
e o = Lo 1788 1eom A7 lige 8 350 53 250 015
N - 5 19 zs (so |0 w0 0 B i R
4 248 2.50 07 5 m w10 9 817 2223 5
TACHCMOE . capn e O o :;x i 10 ey woa
o bren et no.ce] b g 2ie Zi _ 3 250 0%
Tec0om & AR 10.73 7 50 an 8 25
.20 n = E2471 250 047
_-— iy p i B® hoe Panasonic TSW Series i ]
e o o 8 18850 50 Large Aluswnum |leciealytic Capacitors
=i g e = 088 150 18950 . g o
o ] e 3 I T E
3= B I em sm o sy
o= 8 pem = o \
[RTE] (T T k-1 * 870 | ‘ﬁm :;g t:ggs mﬂse
a1 RN Safme » 6800 267 2051 WISﬂ
sacrm 01 g0 B L Y 10000 335 %W 2090
Rl o by 00 477 372 3056
sacon 1w foomomn  smf S0 11 PESE 25 p00 172 1326 119.40 a0t
=i B PR N . S F om
30| X . . 2 =
=i E B ik REam A ) 'EA RN -
TACEW M 53 % W W @ ozm Mo
racem 1.2 = 0000 449 3458 N B i 435, B 3 b im nw s
Jecom, 112 = PESIC 15000 578 4443 300 3 0. 24 p 3 osm
o 1% » PESIl B 100 14 1.0 B0 1o e 1 25 i3 ss mu
e B4 I ] e 4t one bi
forirb e Pesia 0 I} mes 00 W 4 58 B 3% na mb
2 253z o8
1han 3 83 Tt PEEIS 428 0N 296K u 4 40
B HliET PeeIE 10000 548 217 3710 3 2 4 A0
et 000 346 121 10 kL 4 4
LAl PE51T 50 000 175 1346 12110 "
B e pe3ia 269 2067 1895 i "3 NET)
X u"_ ._,.‘ £ 3 Peaze }?lg go? ﬁg -}“ xﬂ ::‘ WITH SOLDIRLESS PLUG-1K TIE POINTS.
) 2t -
TIME- TEMPERATURE v ot aascnrent o e SI K L ih b R R
e v o 53 :
BROCRANTABLE MORULE e o e woncin sl res 14 s == R
_— ol 29 o2t 200 X
o h Y 3 % gpae s o
P 8 s B % LU 4 o om
Jeca00n PEE2R 250 10 258 19.86 178.75 55 A 8.
21N S 4 p-3 IH Z‘g ﬁg 5 4
TaC2em . erates from o single 1. attor) PE530 30 5 “ 4 [ i
cam 27 CHII R0 p 0 CID Pes31 W 72 s862 2755 5.
12 + 0.5" LD Disglay instructions L
P Included tn All Orders ;
He 4 G
ncw 57| MSMS832 MICROPROCESSOR 0.
ncew 21 REAL-TIME CLOCK/CALENDAR MALOIIM  LCD Clock Madele oy 24.95 :
MAIDI2C Swirch for MATGIZM ‘2,85 | & 2 pmo
WAIOIR WATOITM. MAIONIC, & A oy s : B
& e
28.20 G : e
o B
= v 3 f
[L(C'RON C HARDWARE K17 ]
'I'HE "PROGRAMMABLE
CLOCK MODULES
POPULAR ' MIN(- ‘”l"wmu*v-ﬁlzm o #2101 31
3 -
sORCARACO DIGI-KEY Stocks Most A.P. Producls
Call or Wit For Your DIGI-KEY Volume Discount
Call or Write for your Fres DIGIXEY Cataiog e ATOZOW MATOTOL 4 MATO0T $1 FREE DIGI-KEY Catalog Compara the Oiscount when comparing Prices
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(W 7400

.

—=—= As Seen on “Good Morning America™
{ ‘n un Replaces the Telephone Ringer Bell
@8 ) with a Seiection of 30 Familiar Tunes

INTERSIL

i Part No. Function Price
SNMOON 2 SNMIIN 2 | SNMIsN .19 045 1P| CMOS Precision Timer 14.95
SNTWIN 20 | SNMTN 35 | SNMISIN 69 TMSEV/KiIt*  Stopwatch Chlp, XTL 26.95
SN22N .25 | SNMMN 35 | SN7I6N .89 T, 7106CPL 3% Digit A/D {LCD Drive) 16.9
SN740IN 25 | SNZ47SN 49 | SN7IN .89 MGEV/Kit*  IC, Circult Board, Display u9s
SNMMN % | SNMEN 35 | SNM6N .89 7107CPL 3% Diglt A/ (LED Drive) 15.9%
gszﬁx _2 zrr:;xzm 5.00 SN74163N 89 Telephone PT030  Wall Jack NOTEV/Kit*  IC, Clrcuit Board, Display 295
] 50 | SNMIsEN 89 T16CPL 3% Olgit A/D LCD DIis. HLD. 1835
SNMIIN s | SNMEN %9 | SNEN 8 miceL 3% Dlglt A/D LED Dis. HLD. 1795
S 2 483N 69 SN74166N 125 Each Unit will play any of the following tunea: T01IDR Low Battery Voit indicator 2.25
SN7403N -2 SNT4BSN -89 SNHMIEIN - 2.79 * Rule Brittania « Close Encounters  © Gveenslasves mp & Circumstance 12061PG CMOS LED Stopwatch/Timer 12.95
SN4ION -3 SN7486N .35 SN74I7ON  1.95 * O Canada * Happy Blvmdan « Lorelel . WllHum Tell Overture T2EV/Kit*  Stopwatch Chip, XTL 19.95
SNMIN 2 | SNZEIN 175 | SN7al;2N 495 | * Coionel Bagey « Wedding Marc * Eyos of Tex + Bach Toccata in D Minor T206CJPE Tone Generator 5.15
SNMN % | SNWXN 4 | sN2anN Ly | 7 Westmialster Chimes « Jingle Bells - Slar Spanglod Bannar + Shave and a Harcu! 726CEV/Kit* Tone Generator Chip, XTL 1295
SN7413N 30 SN49IN 59 SN7a17AN 99 exlcan Hat Dance * Auld Lang Syne + Oranges and Lemons » Blue Danube Waltz 7201A1PD Osciliator Controller 6.50
SN741aN 69 SN7492N N * Twinkle, Twinkle Lmle Star  » Scldlers Chorus * Wilhelmus = Beethoven's 5th » [
- SNT74175N 89 « Doutschiandlled « Saitor" enpl o o JNTAEV/Kit" Freq. Counter Chip, XTL 13.95
SNTAIEN aitor's Hornpipe Mozart Sonata La Marseillalse
Shuen g g:;:;z: gzxiﬁz 73 « God Save me Queen « Charge! e 72081P1 Seven Decade Counter 17.95
. T 72091PA Clock Generator 3.95
Replaces monotonous telephone ringer bell. Easily connects to any standard fetephone. Can be used
:m;iz‘l’: 2 5;‘:"*"‘ SNIIBN - 149 alongsida regular phons or replace 8 remote ringer elsewhera in bullding or ouside. FEC approved. Canba | 2ISIPG MECACICMOS]ISIopwatchIC ST 1395
2. 2 SNT4%6N SN7418ON .79 on ary telephone system -~ worldwide, Use a different tune fo «dentify extension phones. | J2ISEV/KIit* 4 Func. Stopwatch Chip, XTL 19.95
SNMZN 45 | SNMOIN 3 SNTAIBIN 2.5 Volume contral and variapla tune speed contiol, Opersias on Tus | T2I6AISI 8Digit Univ. Counter C.A. 32.00
gzxgz g ::;:;zr:j 1;3 gggﬁgm zg QP\:Flalal(l)ten;sr:v AC A.drgp(er (not lncluoeo) 72{6(:“! 8-Digit Freg. Counter C.A. 26.95
d X 2 7216D1P1 8-Digit Freq. Counter C.C. 19
SNMEN 2 | SNMIBN 89 | SNHSN 29 | Apag ACORS unes By fde.r. . -$49.95 ¢ EE0) 4 Digit LED Up/Down Counter 1208
SNMZIN 5 SNMIOTN 35 | SNMION 1.3 apter $8.95 1 niscin 8-Digit Univ. LED Drive 10.9
SN7428N 49 SN7A1N B SNMISIN 125 = T224\PL LCD 442 Digit Up Counter DR|{ 11.25
SN43N %5 SNMIEN 195 SNTAIRN 89 DISCRETE LEDS T26A1L 3-Digit Unlv. Counter 3.9
smuszN r] SN7412IN ] SN74193N 89 3 200{Ti34). Red/Green | T2BAEV/Kit* 5 Function Counter Chip, XTL 74.95
SNMIIN 25 | SNMI2N 55 | SNMI%N 89 = . 72601 4E CMOS Bin Prog. Timar/Counter  4.95
SNMEN 4 | SNMIZN 5 | SNMIBN 69 | Xcowa a0 peen el | Xcaom ey o Diffused Bi-Color LED 720200 CMOS Divide-by-2% RC Timer  2.05
SN7439N 5 SNAIZBN .49 SNT4I%6N .89 XC55%Y 200" yellow 4781 1 Part No. 1-99 100+ | 720ME CMOS BCO Prog. Timer/Counter  6.00
SNMON 20 | SNMIZN 4 | SNI9IN 9 X Bl 44 s 2019 CMOS BCD Prog. Timer/Counter  §.25
SNTMIN 89 SNHIRN .75 SN74IBN  1.49 XC2R .200" red /81 - 29 S551PA CMOS 555 Timer (8 pin) 1.45
SN7842N .59 SNJIBN .75 SNT4I9N 149 XC22G 200" h gt e | 7%IPD CMOS 55 Timer {14 pin) 2.20
SNIN 110 | SNIMIN 935 | SNN 125 | Xeew o0 gmimw ehn | xoame i Velrow Zii rep Lep, meval | 76118CPA CMOS Op Amp Comparator  SMV 2.2
SNMMN Ll | SNMMIN 32 | SNuIN % MVI0B 170" red 481 | xCs%C 185" ciear 4731 | RL2 ?332: or 3/81.00 Jhecra CMOS Doat OB Amp Comp. Sy oat
SNI4SN 89 | SNTAMIN 3.4 SNZIEN  1.95 - Hoo 4 ; CPA CMOS Dual Op Amp Comp.  SMV 3.3
SN746N .7 | SNTMN 349 SNIZON .M C.A. — Common Anode €.C.— Common Cathode IeIICCRE CMOS Tri Op Amp Comp.  10MV 5.3
SNIM4IN .69 | SN7alsN 9 SNMBIN 149 D.D. — Double Digit DISPLAY LEDS =5%— Rlght Hand Decimat | 7841CCPD CMOS Quad Op Amp Comp. 10MV 7.50
SNIMBN 7 | SNTMMIN 195 | SNuzmin 395 [ Type Polarity Ht Price | Type Polarity Ht Price | 1842CCPO EMOSIQuadOp]amp ConPNIOMEZ)
k e
SNHN sunlien 1.2 st im | mani coacres 270 295 | DLGS?  C.A.—green 500 1.25 CCPD Waveform Generator s
NN ok Ay i 5N743sgz -gg AN § Z‘Lo-x;'ed -gl -4-2 DL704 c C.—red 300 1.5 CCPE Monolithle Logarlthmlc 21.60
- . . .C.— . d DL70? . 30 15 | swscca SGopm Bana—G AP VoIt Ref. Diade 2.
SNZSEN .20 | SNISZN 69 | SN4XIN 69 | MANS52  C.A.—green 30 9 | plm 0 e | ®1cEA Volt Ref/Indlcator b
Sresea x| Smnan B | shusan @ ] MANS  c.codreen 0 % | oLl 600 125 | _B22CPA Molt Ret/indicator e
SNIIN 23 | SiisN 7 | SNemaN 14 | MAND  coa—res | S S0 19 1 aco » 74C nc2l 195
: - A DL750 600 1.49 ] i
e TR T e 2 % | Btk 8|8 Bl |k 2
240501 < JaC2l9s s m:";‘ gf D ” 00 49 DLO8% 800 149 | 74Cos ] 74C 151 2.95 74C373 2.8
7L 30 i Ls92 B: 740 S]! 1 C S YoV 99 OL338 1o x| ncwo ) 4C 154 395 74C37 259
7503 i 740593 7 78L S 1 A EStange 300 49 FND3§  C 87 99 | Mcu 75 T4C157 2.5 24c301 e
ut »gt . ;:LS% 1'? ;:L 197 1. AN S Torange £ 1 .30 99 FND357 CYCY 357 s ;:8238 ,% 4C I 1.69 ;:ggﬁ 10'35
! # Ls22 e .C.—orange 0 99 FNDS00  C.c. (FNDSO3) 500 .99 - 4Clsl Leo g
4L . 74CS107 a nuC It MAN 410 C.A.—orange w0 99 nca 13 nciee leg flracaial - s
nLse i nisio - TS L MAN 6610 C.A—orange—DD 560 99 5.322"5401 SALET foog | TPl ER] s e | Len 0
3 i | e <A . : - A ¥ . i 4C1 159 .
A i s i TEsal MANGD C.A orangetl 50 % | LOSPauw. C.C—red 80 1s0 | 1cn m | acin 1% | ncez 5.49
7451 i 48114 4 741 52 14 AN 6640 C.C.—orange—DD .560 99 HDSP.-3306 C.C. red +1 800 1.50 14Ces 195 J4C1M 1.3 74C92, 5.75
sl e | uLSHS 2 MAN 6656 C.C. %0 .99 | sog27751  C.ALRH.D.—red 4k 125 | 13¢¥ HR ACL Lis | Taces 1%
uLst nisiz nisar L MAN 6660 C.A, 560 .99 | 5082-7760 .C.R.H.D.—red 4x 1.5 | 7285 e [ Hie Cas 30
rtut g rtet i A acay i MAN 6710 C.A, 560 89 50827300  4x7Numerlc(RHD).600 22.00 | 74c33 12 74C 195 159 80C97 )
e c LSl : o ; MAN 6780 C.C. 60 .99 | 50827302  4x7Numeric(LHD).600  22.00 :
74152 X 2408133 i 7418253 i MAN 6750 C.C. 560 -99 5082-7340  4x7Hxdcl. (0-9/AF) 600 2250 | Lrooo2cN  6.85 LM702H 79
Pix % e i b 1 1 OLO30¢  C.C. 0 125 | 4Nz Photo XslstorOpto-lsol. 60 | LMIOCLH 4.50 LINEAR LMIGCN .89
L i et i 24U 3258 | oLOX?  C.A 0 L5 | LT Photo Xsistor Opto-isol. 69 | LMIICLH 4.7 LMMOTS 125 | LMISN ]
uLs : usin i uCsE ; DLGSO  C.C. 50 125 | MOC3010  Optically Isol.Triac Driver 1.5 § LH0070-OH 4.95 LM340T-12 125 | LM7ION n
o . I nLsam COMPUTER GRADE CAPACITORS s i TR T o3
7483 ] %515 & Priwer : MID___ D PRICE | MED__ WVOC PRICE | MFD wvoe emce | Tigucn 249 LMMIP-2 5 | LMIBN 100
e g MR -8 o= g 500 200 248 10,000 18 e iz H HH B A LMMIPd5 78 | LMIBN LIS
nek @ | AmE B | msmo 3 = (Me ¢ @ling 5 30 |uimy b fcunss s |svcu e
s : TiEsistl B rgeeel 150 ] 13 e st oo i 50 TLoBCN 219 LMM20-12 69 | MCIMISCG 3.00
e i i s 300 o | o L] b . ) B8 LHOMCD 36.80 LM32p-15 63 | LMMIN ”
4L 549 1L 4LS162 1 2L ¥ ; §33 |gg : ;: |: ggg ;g 2.98 52,000 20 595 LMm300H 99 LM348N 125 LM748N 59
HCS ; ALsies L e : bt Bim | e B3 | Rm @ s [ LweN s LMok s | Lmioln 278
S e T - T I - A - B Svioci - BTN AN
4L573 .45 1] L1 4 i 4500 50 398 21000 s ¢ Y i 4 .00 LMISECN .59
7407 . L v ;4t 3.7,2 i? 51500 2 Tas 23000 M in 50000 i A LM30SH -9 LF3%5N 110 | LmlsssN 125
LSy 59 | misio L 1LS375 & Seoo ] HE R 3 : Wl ' ER | DVMCN e | v 1w | Cwieen 1o
3% ot 24051 ' A j - ! N oL ™M 00 | LMUN 195
;:t ,;g g ;:t £ ; ;:t gg gg OVER MOYNER VALUES AVAILABLE — CALL OR WRITE FOR VOUR REQUIREMENT LM308H 1.95 LM3SIN 1.79 LM1556v 1.75
i : ¥ : LMIBK 125 LM3ON 449 | LMIBON 295
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7505 s | msina US257 135 £ | : 2z 24 pin ST ® @5 4 LMIIIN 195 | LMBIN L4 | Lmane 2.2
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; . pin L| 37 3% 35 : : i LMR0K-12 1.3 LM392N 6
74508 s | s1% 745260 9 = 3% pin ST 1.9 1.6 115 - slsisny 2%
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CD4012 % | Cosur 250 | CDasls 2.95 R 150K 180K 20K 270K 3K
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Nationar suctor Clock Modules

12vDC
AUTOMOTIVE/
INSTRUMENT
CLOCK
APPLICATIONS:
® tn-dash autoclocks
® After-market auto/
RV clocks
* Aijrcraft-marine clks.
* 12VDC oper. Instru.
* Portable/battery
powered 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, blue-green, green -
yellow. Complete —just add switches and fens.

MA 1003 Module 3.06sLx1.757Hx.9%"0) . $16.95
CLOCK MODULES

/,

MA1023 .7 Red Digital LED Clock Module 8.95
MA1026 .7 Dig. LED Alarm Clock/Thermometer 18.95
MAS036 .3 Red Digital LED Clock/Timar 6.95
MA 1002 .5” Red Digltal LED Ciock & Xformer 9.95
MA1010 .8 Red Digital LED Clock 7.95
MA 1032 CBA 5" Digital LCD Clock 17.95
MA1043 .7 Green Digital LED Ctock 8.95
TRANSFORMERS
102-P20 Xformer for MA1023, 1043 & 5036 Mods. 3.49
102-P22 Xformer for MA 1026 Clock Moduies 3.49
102-P24 Xformer for MA1010 Clock Moduies 3.49

Sun Power Your Electronics!
SOLAR CELL PANEL KIT

Features:
* Output: 10VDC, to 100m4 In Series
10 200mA In Paraliel
« Panel may bc sn|ly connected for
Series or Parali
* Over 11 square Inchn of active call
surface
« Voltage line tap @ 0.5V increments
« Provision lor charging batteriss
* Ovezall panal size:
“Lx 4% "H x "D

iﬁsws

£ 3-oman eni. WL mowne

The JE305 Solar Cell Panel Kit contains 20 each solar ceits. On the
panel board are power line taps which allow the user 10 select voltages
{one voltage at a time) from 0.5VDC 10 10VDC. The applications of each
panel can be further expanded by coupling additional panels In series
tor more vonnge or in paraliel for more cusrent. The premium grade
solar cells provide the current necessary for the operation of most por-
tabe transistor radios, small battery powered cassette tape playess
ang untimited experimental solar projects.

JE305....................539.95

EPROM Erasing Lamp

« Erases 2708, 2716, 17024, 5203Q, 5204Q, otc.

» Erases up t0 4 chips within 20 minutes.

* Maintains constant exposure distance of one inch.

« Special conductive foam liner eliminates static build-up.
» Built-in safety 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 Replacement Bulb . . .

UVS-11E............ $79.95

M l : Ro PRO : ESSOR c OM Po N EN I S National Semiconductor — Intersll — Intel
—— 8080A/8080A SUPPORT DEVICES DATA ACQUISITION (CONTINUED)—— 1 National CMOS Data Book .96 1
INSS080A- cPu 495 AQCOIRCCN $-8It A/D Convarter {8-Ch. Multl.} .25 30001 (S::)Onl o cwo 3 a0 Con\,ana,‘
oPE212 8 Bit input/Output 3% | ADCOSIICCN 8Bt A/D Converter (6-Ch. Multr)  10.95] ) ngzgﬁ"um“ Dota Book . 16.96
oPR214 Priority |ntarrupt Control 59 DACIOLEN 10-BIt D/A Conv. Micro. Comp. (0.05%) 13.98 (704 pages) DP, DS8000, 053600 DS75000 etc. -
DPR216 B1-Directional Bus Driver 38 DACIDSLCN 10-BIt D/A Conv. Micro, Comp. {0.20%) 8.95 30003 Nlnongl Linear Data Bo 48,96
oPsze Clock Generator/Oriver 3% | DACIROLCN  10-81t /A Converter {0.05% Lin.) 8.4 {1375 pagos) LM, LF. ADC DAC, LM Series
P82 8us Driver 149 | DACIOZLCN  10-BItO/A Convartaer (0.20% Lin.) 5% _ Board Level C: ter (224 pages) .. $4.96
DPezas System Contratier/Bus Oriver 455 | DACIZZLEN  12-BI1tD/A Converter (0.20% Lin.) 3% 30006 National TTL Logle Data Bm,k bbbbbbbb $8.96
OP8238 System Controtter 595 | COMBIN B-Channet Multiptexar 119 1624 pages) 7400,LS,LH.S, and DMB0I0 Series
INS3243 1/0 Expander for 43 Serles 9.9 AY-5-1013 WK BAUD UART 6.95
30006 Buy above (3) 30001,3.5 8 & set .$19.96/1ot
INSEZS0 Asynchronous Comm. Element 16.9% RAM™ - —_— =T
Obiel P1og. Comm. 110 (USART) o [T oM | 30003 Interail Dot Book (1074 pages) 6%
Drezs3 Prog. interval Timer 35 | 1503 s Torna 3] 010400 Intel Componant Data Catalog ... -$10.00
oPazss Prog. Perlpheral 1/ (PPI) 555 plOynamic ; Full data shoats for intals products incl. memory devices.
- - 2101 {8101} 264 Statle 1.9
prteind Prog. DMA Conira) ass | 30 e et R icroptoc., penpherals & indust./mil. products {1328 pagesl
oPEz9 Prog. interrunt Cantrot 995 | 02 Naileiane Ta] 208810 intel Peripheral Design Hln'db jpossgesoc;
oPEA Prog. CAT Controlier 15 | 2y gy 3 Fuli data sheets, appi. notes for Intel peripheral
oee2n orog. Keynoard, Disolay intertece 995 [ 311 S pgs companents 644 pages)
OP8303 ‘syslu;' élmm‘n elm a ’ :-2 2114 1024 x4 Statlc 450ns 325 -
(e pSiBl Ourect tonal o < 2L 1024x4 Static 450ns Low Power a9 Ac d Dc w " T '
Br [Eiammnes e ooa an all Transformers
DPexe -Bit BI-Olrectional Recelver S 21142 10M4x4 Static 200ns Low Power 495
oPRIO Octal Latcned Peripheral Driver 525 | 1sx0 2%x1 Static 5% w"'{;\l,j"gl:ﬂ::y' ;:,",%'"d
DPE3L Octat Latched Peripheral Driver 525 ALIENA (UPDALE) 16K Dynamic 250ns (MMS290N-A} 295 Selective voltages: 8.9,12VDC.
A164N-3 64K Dynamic 200ns 19.95 - 8.9,
6800/6800 SUPPORT DEVICES MM2IT sl Fast Toms 738 i C e e LT
pacissos MpuU e s 26x4 Statie 2% inch lin from adapter b battery
MCEMZCP  MPU with Clock ang RAM 1% | pmsas 1024x1 Dynamic Fully Decoded » <nap. 120V/60Hz, 300mA
MCSII0AP|  128xi Static RAM % IM5262 2Kx1 Dynamic a9 : : B
MCER1 Peripheral Inter. Adapt (MC6820} 749 | MM5280/210 409%x} Dynamic 095 Part No. Input Output
MCesm Priority Interrupt Controller 1295 | MMS290N-2 (ms) 16K Oynamic 150ns {UPDAI6C-3) 1% AG 250 117vro0Hz 12VAC 250mA
MCE830LE 1024x8 Bit ROM [MCE2ARS) 1495 | MMS29%.-3A 8K Dyn. 200ns {iower 14 of MM5290J) 1.9 500 117Vi60H2 12YAG 500mA
MC6850 Asy nchronous Comm. Adaptar 695 | HMEIL64 16K (2Kx8) Static 200ns 1495 AC1000 117Vi60HZ 12VAC 1 amp
MCE852 Synchranous Seflal Cata Adapter 6% | ©s% 64 BIt RAM (16x40C} .49 AC1700 117VI60HZ 9VAC 1.7 amp
MCE850 0600504 Digital MODEM 1095 | UPL4I4/MKM2T 4K Dynamic 16-ain 435 DCag12 120Vi60Hz 6,9,12VDC 300mA
MCs62 240005 Moaulatar 129 | TMSMM4SNL 4K Static sgs| DVv9200 117V/60Hz 9VDC 200mA
MC6820A Quad 3-state Bus. Trans. (MCOT2%) 28 | TMSes 1024x4 Static 5.95 DC900 120V/60HZ QVDC 500mA
MICROPROCESSOR CHIPS ——— PROMS/EPROMS
280 (TBOC) CPU (MKISBON) (ZMHZ) 11.95 1024 2K UV Erasable PROM 5.95 ‘ O N N E‘ TO R S
Z80A (180-1) CPU {MK3B8CN-4) (4MHZ) 139 218 K EPROM 45
coPmz cPu 195 | T™s2716 16K EPROM (5V, +5V. +12V) 9.35 R Ty
250 i 16.95 | 26)nte12816)T1 16K EPROM (Single +5V) .95 ]
10M201ADC CPU—4-Bit Silce (Com. Temp. Grace) 19.9%5 27RIntel TI 12K EPROM 17.95
MC 56502 MPL w/Clock (&K Bytes Memary} 1195 278 BK EPROM {450n3) (Single +5V) 143
INSBOBNS  MPU—3-BIt (6MHZ) 260G 64K EPROM (Hitachi HN#62764) 0.9
INS80BN4  CPL~Sgl.Chipd Bit (12Dytes RAM) 9 99 5203 204 PROM 1495
INSBOIONS  CPL (256 Bytes RAM) 4% | 82523(745088)  12xd PROM (Open Collector) 38 —..
INSKION  CPU—64 Bytas RAM 2.9 | w2sns 4% Bipolar PROM was] DB25P D-Subminiature Plug . . . .. ..
INS&7IN CPU w/Baslc MIsro tntorpreter 8% | 25123(745288)  32x8 Tr)-State Bipoler PROM 1s5] DB25S D-Subminiature Socket . . . . .
v E Sl g 189l D20418-2 Screw Lock Hdwr. (2) DB25S/P
L L e || O e e E DB51226 Cover for DB25P/S . . . . .. ..
e OEEE;‘RDEY(E"ELERS o | B0 Craractes Genarator (uopar Case)  9.95| 22/44SE P.C. Edge {22/44 Pin}
MME0IH Duss %-Blt Oy numic w | B0 Charactar Ganarator (Lowar Case) 995 UGBB/U BNCPlug . ............
MMSEH Dusi 100-81t Static 50 NMOS READ ONLY MEMORIES uG89/uU BNCJack . ............
MMSL0H Dual &4-Bit Accumutator 50 | MCMesTIoP 128x9x7 ASC 11 Shifted w/Greak nsl UG175/U UHF Adapter . . . . . ...
MMIGRN 25681t Dynamic 295 | MCmesn0P 12%9x 7 Math Sympol & Pictures 1350 P
MMS0IIN 1024-8it Dy namic/Accumulator 185 MCMEETSOP 128x9x7 Alpha. Control Char. Gen. 13.50 sgggg g:: AB"OI RGCP. """"
MMSOI6H  K0/512-BIt Oymamic 3 MICROPROCESSOR MANUALS —— CHRX ™ acoonanoas
MMSGHN  Octal ®-Bit 995 | moz00 User Manual 150 PL259 UHFPlug .. .. ........
MMSOISN Octal 30-8it 9.95 | mM-CDPINZ User ol UG260/U BNCPlug . . ..........
ZONV(MMA) 1024-8it Dynamic 195 %% User Manual
RN a2 B STt 55 SPECIAL FUNCTION UG 1094/U BNC Bulkhead Recp. . . . . . .
B2v Dual 132-B1t Static 29 | psosscn Dual MOS Clock Drlvar (sMZ) 350
v S12-81t Oynamic 9 | psemen Dual MOS Clock Driver (SMz] 1% T RS-80
BBV 1024-BIt Oynamic 295 | INSITHN-) Floppy Olic Controtier *9
z21v Dual 256-Bit Static 2.9 | (NSHEIN Communlcation Chio 19.98 K H K'
268V gu-l 20-8it Static :-00 MMSSIETN Microprocassor Rasl Time Clock 2.9 o n Ve rS IO n l
BBV ual 240-0it Static .00 | MMSSIAN Microprocessar Compatibla Clock 1195
muN Quad % BIt Static 1% | coran Microconironer s t-oui Raw 55| ExPand your 4K TRS-80 System to 16K.
miPc Fifo (Dual 00) 6.9 anc Direct LED Orlve K: comes complete with: )
COPARZMN Microcantroller with 6-Diglt RAM 7 # 8 ea. MM5290 (UPD416/4116) 16K Dyn. Rams (*NS
DATA ACQUISITION £ Direct LED Drive w/N Buss int. * D, ion for C
AFI0ICN  Unlversal Active Fliter 2.5% 595 | COP4TON 12-509.VAC Fluor. Driver (20-0in pka.} 125 ol on
AF1211CJ  Touch Tona Low Band Filter 19956 TELEPHONE/KEYBOARD CHIPS TRS-16K2 ®150NS
‘;‘g’ff ;°“""GY°,;'°";'T 2 (AT BE | avsane Pusn Button Telaphane Dlaler TRS-16K3 *200NS
Lmusg uper Ga me 38 | v a0 Repartory Dlaler TRS-16K4 *250NS
LM1MZ Constant Currant Source LX% AY-5-9500 CMDS Clock Generato
LMmIsZ Tamperature Tranaucer L | o o Keyboard Encadar Tu L_y”
T AU LR (51D 6D Ly HDO65-5 Keyboard Encoder (16 keys)
LF N Sempla & HOW Amplitiers 1% paveees Keyposra Encader (16 )
LMmsH Temp. Comp. Prec. Ref. { sopm/C% 5.0 | ; oo et or g
eyDoard Encoder (20 keys) .
ADCOSMLCN 3-Blt A/D Converter (1 LSB} 035 | L rsaeon A I S G LD ) Encoded Ke boa rd Klt
N r
DACOHGLCN 8-Bit D/A Convertar (0.78% Lin.) [E3 oo e e encoas: y

JOYSTICKS

JSHK

-

-
JS-6K 6K Linear Taper Pots . . ... . ... $5.26
JS-100K 100K Linear TaperPots . . . . . . .. $4.95
JvC-a0 40K (2} Video Controller incase . . . $4.95

EECO Rocker DIP Switch ~ “Mini- Dlpm" 2400 Series

THE MOST UNIQUE DIP SWITCH AVAILABLE!

MINI-DIP 15 designed to refraf all major brands of Dip switches Unique features Include locking
rod design 1o preven! accidental actuation and gold seil-wiplng contact One piece housing and
press-ht terminals preveni contamination. 2-10 station Form * A * and 1-5 staton Form *

« Terminals on 100 x .300 (2.54 x 7.62) centars « PCB or dip socket mountable « Positive
cleaning/wiping action with gold contact » Totai .eal and botlom sea

Pan No, Pos. € Sockel Price Part No, Pos. Sockst

2400-2 2 2 8 pin 79 - 10/ 6.95 2400-6 6 123456 14 pin 1,09

2400-3 3 23 8 pin 89 - 10/ 7.95 2400-7 1 IZJJSET 14 pin 119

2400-4 4 1234 8pin .39 - 10/ 8.95 2400-8 [ 5678 16 pm 1.29

2400 ABCO 4 ABCD 8pin .99 - 107 8.95 2400-3 9 |23! 6789 1B pin  1.39 - 10/12.95
2400-5C 5 (50 14 pin 1.08 - 10/ 9.95 | 2400-10 10 D123456789 20 pln 1.49 - 10/13.35

ALLIGATOR CLIP TEST LEADS

15" LONG LEADS

Heavy-duty leads, color coded. Insulated alllgator clip on each end. 15"
long. Two each black, red. blue, white and yellow.

#ALCP (10 perpack) ........ $2.95/pkg.

JE215 Adjustable
Dual Power Supply

General Description: The JE215 is a Dual Power
S_upply 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 gensral all-purpose variable power

supply. FEATURES:

* Adjustable regulated power supplies,

pos. and neg. 1.2VDC to 15VDC
- * Power Qutput {each supply):

5VDC @ 500mA, 10VDC @ 750mA,
12vDC @ 500mA, and
15VDC @ 175mA.
Two, 3-terminal adj. |C regulators
with thermal overload protection.
Heat sink reguiator cooling
LED "on' indicator
Printed Board Construction
120VAC input
Size: 3-1/2"wx 6-1/167"L x 2"H

JE215 Adj. Dual Power Supply Kit {asshown) . . $24.95

JE608 PROGRAMMER
270412708 EPROM PROGRAMMER

GENERAL APPLICATIONS.
* To program EPROMS 2704 and 2708.
mn

clrcuits.
To read the conlents y -programmed EPROM
To compare EPROM(e) mv content differencas
programm. OM

im0 RAMS lor alterations

o

om the QPROM Chip. Dcv-logm.nl of microprocessor systems by
cable T pane socket 10

veritication of progummud
lo RAM's with keyboard entries. Allows

location. Stend-s} )

mer Board assembly with 4 power lupplll .na ) LE‘b

zero lorce in lon . Powat

coordinsted ner's H"W
x 8%"D. Walght: 5 Ibs.

Tha JEBDB EPROM Progs letely sei. unit which s mputer control and requires no

of cor
additonsl eystoms for i opezatons. The EMROM can be programmed from the Wexadacimal Keyboord Or from 8 pro-
EPROM. The JERDS Prog: can emulate & EPROM by the use of s Internal RAM clrcurts,
Thia will allow the user tc teat a7 pratest @ program for 8 system, priof to programming 8 chip, Any changea in the program can
s entered drscuy into tne memory crculta wih the Hexadecimal Keyboard eo that rawritng the anlve pogram wilnot be
Cs &

necessary. The JEB0B contains w26 | includes power supplas of |

OE\/ +12v lnd +28v. TM Hexadecimal Kwh\xvﬂ and LED/Test Socket Panel board are ssparste asssmblies wathin lm
J ESOBK Kit . . & o A o $399.95
JE6GOBA Assembled and Tesled ................... .$499.95

JE608-16K ADAPTER BOARD
OENERAL DEsCR|pT|°N FOR 2716/2758 EPROMS
6K Adaptor Boarc sllows the JEBOB Programme to b8 modtied for the sdditionsl programming of the 2718 -nd
OMS Yh- dapter provides for sdding an sddress switch for the 2" bit and aisc for sslacting the praper pows:
limmg puises to be apgiied t the EPROM. Pr mming arid emulating tha 2718 (18K} EPROM ls done saperately to "sach
haif {1024x8) of the EPAOM kecause of ' 8K RAM capacity In the JEBO Programmer.

JEB08-16K Adapter Board Kit . .$29.95

JEB08-Upgrade  (Send assembled JE608 to factory for adapter installation . .$99.95
of the JE608 16K Adapter Board Kit}

JEBOBA-16K Mod. Assembled JEGOB w/Adapter (JEBO8-16K) Installed . . . . $599.85

The JE610 ASCII Keyboard Kit can be Interfaced into
most eny computer system. The kit comes complete
with an Industrial grade keyboard swltch assembly
({62-keys), IC's, sockets, connector, electronic compo-
nents and a double-sided printed wiring board. The
keyboard assembly requlres +5V @ 150mA and —12V
@ 1D mA for operation. Festures: 60 keys generate the

{Picture not shown but similar in construction to above)
JE200 Reg. Power Supply Kit (5VDC, 1amp) . . $14.95
JE205 Adapter Brd. (t0 JE200) 15,:9 & :12V. $12.95
JE210 Var. Pwr. Sply.Kit, 5-15VDC, to 1.5amp. $18.95

$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 88¢ Postage for your
FREE 1982 JAMECQ CATALOG

PHONE
ORDERS
WELCOME
(415) 592-8097

MAIL ORDER ELECTRONICS — WORLDWIDE
1355 SHOREWAY ROAD, BELMONT, CA 94002
PRICES SUBJECT TO CHANGE

ELECTRONICS

2/82

FULL B-BIT
LATCHED QUTPUT

126 characters, upper and lowar case ASCII set. Fully
applications. Caps lock for upper-case only alphs charac-
ters. Utllizes a 2376 (40-pIn) encoder read only memory
MOS logic arrays. Easy interfacing with a 16-pin dlp or
18-plin edge connectar. Size: 3% 'H x 14%"W x 8%
as pictured above) . .
.. 62-Key Keyboard, PC Board,
JEB10 Kit
K62 62-key Keyboard (Keyboard oniy) . .. $ 34.95
212 — Negative 12VDC Adapter Board Kit
NEW! E610 ASCil KEYBOARD KIT
18-KEY KEYBOARD

PR
hexadecimal digits produced from sequential key entries
to allow direct progremming for 8-Dit microprocessor
vided for user operations with one having a bistable
output available. The outputs are latched and monitared
Features: Full 8-bit latched output for microprocessor
use. Three user-define keys with one being Distable
9 LED readouts to verify entries. Easy interfacing with
standard 16-pin IC connector. Only +5VDC requlred

butferad. Two user-define keys provided for custom
chip. Outputs directly compatible with TTL/DTL or
JE610/DTE-AK £ piciures amove) ...$124.95
& Components (no case). . . . . $ 79.95
DTE-AK (case only — 3u-txirwxan 013 49.95
or J
Provides -12vDC from incoming 5V DC
\
The JE60O Encoder Keyboard Kt provides two separate
or B-bIt memory circults. Three additional keys are pro-
with 9 LED resdouts. Also included Iz a key entry strobe.
operation. Debounce circult provided for all 19 keys.
for operation, Size: 3% 'H x B% "W x 8% D

JEBOO/DTE-HK yiciuies Tooee) - ... $99.95
JEBOO Kit B arss Emants (na caser . .$59.95
K19 19-Key Keyboard (Keyboard only) . .. . $14.95

DTE-HK (case onty — 3% Hxsu-wxsn0) $44.95
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BULLEY ELECTRONICS 7in\0 1x 1500 | | e
- £14) 276-3559 FUJITECH aupio xiTs
Sound Effects Kit $18.50 | SEE SPECIAL WINTER = . AUDIO KIT
Tre SE.CT Somprete 4t Rat PRICES BELOW : iI382383 _
contains all the parts 16 buld s The sLT oYL
ooy ammabie souna erecs | g & S e e e ——
generator. Designed around | Super Music &
e e Tesas iatumant Maker z LATEST AUDIO TECHNOLOGY
oul p. the
;?;m provides banks of MINI REVISION 2 [} o w9 FROM JAPAN
S the T $24.95 2] & 3= ode!
G o Iy . S S gg | MopAS Power Ave
420, Nowe. One Shol. and | ::“::f ;‘;‘s)”.w corvioms  IPY o 5203 Pure Class A 25W + 25W
nvelope Controls A Quad 06s NO! iNclu M s P
Amp I 1 vsed o mplement swilches or 2708 ROM. Tors 2z 8 % E‘ . g‘m:cnag:e :o glags Agl 100\:‘:[ :bg&ow
sn Adjustable Pulse Genera- @ wa Y witchable to gridge Class mono
o1, (e vell Comparat % | Now you can play hundreds ofsongs using theButietsuper L1 & < g
Mu",,.,: ow,.;:,",:,’ ,::,, Music Maker. The unit features a single factory I W g :t‘ o w : SWItChab|e to Bndge Class AB 300W mono
more versafility. The 3%" x & programmed microprocessor iC that comes with 20 pre- [ E 5242 Frequency Response 5-200KHz (-1dB)
PC Board leatures a prototype programmed short tunes. By adding the additional PROMS |- ooz [ * Signal-to-Noise Ratio 120d8
area to aliow lor user added (2708'8) the system can be expanded to piay up to 1000 '5 «“ 9 § B @ . 9 e
f;'c\"w _Easily programmed notes per P:lhO‘M Jlllel lthml:’ a compact electronic z I, &« 5 Non- magne"c Chassis
at will play dozens. hundreds or even axa 7} “ "Out- rd” i i
:"‘“‘;‘:" ‘.3"‘”‘[:":";."':‘:":;"9" g; thousands of seiections of music The kit comes with all - o9 (J'(’ g © _?U ‘:)03 d” comprehensive protection
oiner soune, The i mas s | electronic companents (iess the PROM), end a arilled, (&) X » & & = 3 o CiTCUIry )
muttlple of spplcations. The | Plated and screened PC Board which measures 4" x 43¢ 3axXg28 DC circuitry with limited use of NFB
low price inciuces all parts, { 1he 7 walt amplifier section Is on the same PC board and 0 ST N H h Efficiency Fluid Convection Cooli
assembly manual. programming charts, and detalied 76477 chip drives an 8 ohm speaker (not included). from a whisper to ‘ % 9, MOEron=Ceolg
speaiications It runs on 8 8V batlery (ot includec) On board ear splitting volume Since the unit works on 12 VDC or 12 ] D under 0.007%
W amp will drive a small speaker directly, or the unit can be | YAC , vehicle or portable operation is possible. What do 3
LT your slerco wih incredible resulisi (Soeaker not | ¥OU get for $24.957 g but a speaker, F4 288338 KIT ONLY
included). 76477 Is inciuded. Avallable separately for $3.15 each. ase, switches, and PROM Additional 2708 albums |
con(ammg popular tunes are avaiiabie for $9.95 each oryou m‘w
w A di A ca_‘r;‘p‘:logﬁrin your o‘wn PROMS using information provided I 3
wil e kit instructions. Lists of available PROM albums are o x
7 att udaio mp Kit “‘95 available on request. {Note: Unif plays electronic music one l- a = 31‘ o
SMALL, SINGLE HYBRID IC AND COMPONENTS FIT ONA 2+ | 11010 at atime, it is ot possible fo play chords or a melody Se3LTh
x 3" PC BOARD (INCLUDED). RUNS ON 12VDC. GREAT FOR | With harmony simultaneously.) N
ANY PROJECT THAT NEEDS AN INEXPENSIVE AMP. LESs | * Envelope control gives decay to notes. o, 2323
THAN 3% THD @ 5 WATTS. COMPATIBLE WITH SE-01 * On board inverter altows single voltage (+12) operation. m 4 L', o < «L
SOUND KIT. OPTIONAL ACCESSORIES QuPa g
DIP Switches (One 8 pos., One 5 pos.) 2.00/3¢ TN P
> e Can be direcly soldered to PCB. 10 access tunc 22879 12 &
= otary Switches Two § position 2.50/3et L < < z
oomsday Alarm Kit $9.95 {For remote wiring to PC Bd. to access tunes) R 3 2z
If you have trouble sleeping and you would fike the rest of a‘:ﬁ:ﬂ;'g:::;;:‘c Case ggg : E g o g é
the neighborhood to share your misery then this little kit L A - s ® a
will be for you! There is no way to accurately describe the (Fms:?g::on On 1 TVAC house voltage) ) g 3 2 ;
unearthly howls. screams and tones that come out of this {1, super Music Maker w’;;!ﬁ’;f:‘f:ﬁs,sm” rotas 5 £ 8 FREF
kit. Four separate tone oscillators are mixed, cancelied switches ’y‘“oo
and stepped at a varying rate. 10 Watts ofcrazy sounds. A |2 Super Music with one 2716 2K X 8 PROM filled with
great fun kit or a practical burglar alarm. Complete with [, 9ver S0 selections of additional music {1500 notes) $32.00
PC board and all necessary components less speaker. For [ 'h® Whole Ball of Wax! #2 + case and switches $39.95 TraN
6-12 VDC. ORDER DA-02. L33 4 $299 00
\ = .
' OROERING INFORMATION: R
o 3TZ Time Zone Clock Kit Call or Write For Free Catalog g Eﬁ ; ¥R
) 290056 Model A502 DC Stereo Control Center
Microprocessor/ROM clock kit keeps.localtime (12 hour | * COD MINIMUM $20.00 + ADD $2.50 FOR COD'S L2098 * Direct DC coupling from Input to Output
format), and 2 world time zones (24 hour format); Large | * g:%sn:suvsnv ADDRESS MUST ACCOMPANY ALL COD gog z8 4 * DC Bty . o
-6” ORANGE readouts 10 min. ID timer for HAMS. Comes | + $1.00 HANDLING ON ORDERS UNDER $10.00 & 8224 . sevolcircuitey
complete with attractive plastic case and wallpiug XFMR. | » VISA, MC CARDS OR CHECK : : 60qa 9 2 ' g'ﬂscade T\AET 'l‘lpuct: in all stages
« 8 Diglt {trs . min.. sec ) « Quartz XTAL Timeba, + ADD 6% FOR SHIPPING o0Y o eparate Moving Coil RIAA amplifi
o3 T s mes (Sietabin) + Batiory backup ebasa + TEXAS RESIDENTS ADO 5% STATE SALES TAX gc-gu- * Di P 9 o, amelifiey
Rt LG s | L TOREGN ORSESADD 5t S CEL S e (Erec cooe (V)
swiiches piated PC boards chi IO CODIS Zaluw ax Uutpu
* Saconds ResevHald feature $54.40 " Ghoen ! 2773359 TO PLACE CREDIT CARO OR cOO FzzE * Frequency Response 20Hz-20KHz *0.2 dB
£ .
Maximum Phono Input
MC = 16mv RMS (1KHz2)

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 MHZ TO
2500 MHZ. EASY TO CONSTRUCT AND COMES
DISCOUNT COMPLETE WITH ALL PARTS INCLUDING A
DIE-CAST ALUM CASE AND COAX FITTINGS,
ELECTRONICS REQUIRE A VARIABLE POWER SUPPLY AND
CATALOG ANTENNA (Antenna can be a dish type
or coffee can type depending on the
signal strength in your area.)

KIT ONLY
$349.00

$349 00

JOIN THE PAK! Model A1033 Integrated Tube Amplitier

RADIO-ELECTRONICS

-
N

Send for our Free catalog and become a
member of our exclusive Pak. Our

members receive Poly Paks

exciting catalog several

times a year. We offer:

Penny Sales, Free

Premiums and Low,

Low Prices ona wide variety of

Electronic Products such as Computer Periph.

erals, Integrated Circuits, Speakers, Audio

Equipment, Rechargeable Batteries, Solar Prog:

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.

g.o. Box 942, RA-2
. LYNNFIELD, MA. 01940
\

(617) 245- 302!)

CIRCLE 75 ON FREE INFORMATION CARD

2304 MOD 1 (Basic Kit) $49.95
(Lm case & fittings)

2304 MOD 2 (Basic / Pre-amp)  $59.95
{Inciudes case & fittin, g8)

2304 MOD 3 (Hi-Gain Pre-amp)  $69.95

nciudes 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........cccoooiii e .95

Slotted Microwave Antenna For Above

Downverters
(I TSRS R L R )

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 R T T T T ]

16 LI Toucn Tone nécone iy

2 LINE ToucH TONE DECODER KIT_WI
.CFIBOARD AND PARTS ........IB .5E

16 LINE ENCODER KIT, COMPLETE gérg
CASE, PAD AND COMPONENTS ,...$39.95

12 LINE ENCODER KIT, COMPLETE géTg
CASE, PAD AND COMPONENTS ....$29,95
anaes >0

MANY, MANY OTHER KITS  AVAILABLE

20 cents s1amp or SASE for Information and fiysr on other
HAL-TRONLX producis. To order by phona: 1-313-285-1782.

= \gﬁ HAL-TRONIX
¥ P.O. Box 1104
- wacn ¢ Momae  Southgate, MI 48195

wazxn
ROERS OVER $25.00 WiLL BE SHIFPED POSTPAID EXCEPT
SHIPPING ON ITEMS WHERE ADDITIONAL CHARGES ARE REQUESTED.
ON OADERS LESS THAN 326.00 PLEASE INCLUDE ADDITION-
INFORMATION: AL 32.00 FOR HANDUNG AND MAILING CHARQGES.

CIRCLE 76 ON FREE INFORMATION CARD
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* Latest Japanese Design
* Distortioniess Output Transformer using
special winding techniques
“ Most circuitry on PCB for easy assembly
and humfree performance
* Qutput 30W x 2 Ultra Linear
(Switchable to Triode)
15W X 2 Triode Output
(near class A performance)
* THD under 0.4%
* Frequency Response 30 ~30,000 Mz (-1dB)
Separate Pre-Out and Main-in KIT ONLY

$499.00

b

.

Lo g 5 e,
| EP R
WA

iS4z =

$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.
L e e sl i)



2SC1308K 2SC1308K 2SCI308K
POPULAR HORIZONTAL _ _lJTPllT TRANSISTOR

sz : :?
(1099) 1500y 74 50W—This ongmal Sanyo

transistor replaces most horizontal
outputs in the market today.

i ]

ssammmene 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°

ERS 128 ERS 162

ERS 129 ERS 163A ..
ERS 165

129  ERS 238
ERS 283

ERS 712

$390
3%
Seemsmm—— $240

% The Professionals Choice. Why pay more

for others when you can get QUALITY replacement
semlconductors DIRECTLY from MCM? Each ERS

mem distributes ERS semiconductors

as well as thousands of electronic

parts you use everyday—at

prices that are too low to pass up. [ | Japanese ~

and American semiconductor hstmgs by the hundreds! CATV

Supplies [| Chemicals and solvents for the technician | 1 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 latest catalog.

CALL OUR TOLL-FREE LINES TODAY FOR IMMEDIATE DELIVERY!

1280007624315 . 180005434330

Ohio Watts Line National Watts Line

858 Congress Park Drive, Centerville, Ohio 45459
Business Office 1-513-434-0031
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SIMPLE SIMON: ELECTRONIC KITS, Inc.

: D 7+ 11 SWD PARTS KITS
360hannelU Converter DEV'CES MITSUMI
forTV & VTRp cable VH‘FItn un? VARACTOR

1-3 |eces PHASORS/SHOCKWAVE ———
P PPF 1. PHASOR PAIN FIELD — Is being lested by Gov't for riot control. Soon U H F TU N ER
s to come under weapons restrictions as an infernal machine Easily hand-held Model UES-A56F
a Hazardous — Use with discretion. SOLD ONLY FOR ANIMAL CONTROL
e . PPF.1 PLANS. $15.00 $34 95
4 p|eces & up IPG-3. INVISIBLE PAIN FIELD GENERATOR — Produces directional tield .
- of moderately infense pain to lower back of head up to 50 ft. Cigarete pack sized
s enclosure is easny hidden. { Freq. Range UHF470 - 883MHz
ea Model Y5736 N AN oEmBLch FoR AN conTRoL s parternalinputyiogohins
. a Channels 14-83 Output Channel 3
HUG-1. HIGH POWERED ULTRASONIC GUN — Produces directional 130
O Allows complete prog rammlng of VIR dbs of sound pressure energy at 20+ 24 . Hz Hand-held. intended for lab use. W PART
O Watch or record any combination of HUG-1 ANS $10.00 % wo OESCRIPTION PRICE
standard or Pay-TV programs LASERS 1 VT1-SW  Varactor UHF Tuner, Model UES-AS6F $34.95
. . PARTICLE BEAM WEAPON PLANS $15.00 81-SW  Printed Circuit d. Pre-Drilled 18.95
O Receives Midband and Superband LHP-2. BEGINNER VISIBLE RED NON-HAZARDOUS OPTICAL g (T;P7 o :"‘”'.B“l” ]’“20':( s -
channels on UHF DEVICE. Adustae puise . : R n::'s'"‘;"‘::f -1K. an 64
a Vi HP-2. PLANS $7.00 HP-2K Kl $39.50 leces B
O For Bet HS type recorders LP-3/LRG-3. LASER PISTOL AND RIFLE COMBINATION — 7-24 walts 4 FR35-SW Resistor Kit. % Watt, 5% Carbon Fitm, 32 pieces. . . 8.95
of infrared energy 1-SW it PRI- 117VA(
BRUCE 37- Channel e e EITE S 5 PTI-S ;g\g:\rahans are: VAC, SEC-24VAC, -
Wi reless Remote Control &ﬁllllmb :l,cSIBLE RED LASER GUN for holography, special effects. cloud 8 PP2-SW  Panel Mount Pn(ummmems and Knohs 1-1K8T
LGU1 PLANS $10.00 and 1-5KAT w/Switch. . . ...595
TV Tuner Commander 500 LC:1, BURNINGICUTTING CO2 LASER — 10-40 vatt coninuous 7 SS14-SW IC’s 7-pes, Diodes 4-pes, Regulators 2-pes
g PLANS $15.00 Heat Sink 1-piece . . . .. . ... 29.95
VA9 (28, RUB 1. WELDINGIDRILLING RUBY/YAG LASER, intense red 8 CES-SW Electrolytic Capacitor Kit, 9-pieces. 595
S 95 nue ELENSER 2500 9 CC33-SW Ceramic Disk Capacitor Kit, 50 W.V., 33-pi 7.95
5 HPSSé SHIGH FOWTECI:?ED PORTABLE ENERGY SOURCE FOR ey v’amlc "’$’F o iharir) LLdoaanle
. LASERS & MAGNETIC WEAPONS exploding wites, shock waves, eic 5 arible Ceramic Trimmer Capacitor Ki
6 pcs. & up HPS-1 PLANS $8.00  HPS-1K KIT $49.50 5-85pfd, 6-pieces. . .5.95
| A - SECUR'“’PERSONAL PROTECT_'ON e T 11 l4-Sw Cail Kit, 18mhs 2-pieces. 22;,th 1-piece {prewound
$ 95 G e INF-1. INFINITY TRANSMITTER — Uses telephane fines lor selective home wdctors) and 1 T37-12 Farrite Torod
ea. Reg $199.95 e 500 Core with 3 . of xzsswau. _ .. 500
. v SD-4, SEE IN THE DARK — Oevice. long range. SD-4. . PLANS. _$10.00 12 ICS-SW  1.C. Sockets, Tin inlay, 8-pin 5-pieces
O For all Channels’ fOr all S VWPM-5 WIRELESS TELEPHONE TRANSMITTER — Long range. and 14-pin 2-pieces . 1.85
O Red LED channel readout 1-99 VWPM-5 . PLANS . $10.00  VWPM.5K $34.50 13 SR-SW  Speaker, 4x6" Oval and Prepunched
O Master power switch and fine tune i ReBELESS) glCROF‘f;OD'gE Duendedange. e Wood Enclosure .. 1485
controls on remote O Easy to install HOD-1/TT-6. EL ECTRONIC JRACKING AND HOMING DEVICE 18 MISC-SW Mise Pars Kil Incutes Watware, 6/32, 8/32
Nuts, & Bolts), Hookup Wire, Amt Terms, DPDT
O Scan channels up and down HOD-TT-6  PLANS HOD-1K/TT-6K . KIT . $39.50 Balts),
TAT-2. TALK AND TELL — Devnce recordslelepnone when in use.  Ant. Switch, Fuse, Fuscholder, etc. i 9.95
r TE KNIKA W. I TAT-2 PLANS .$5.00 TAT-2 KIT $14.50 When Ordering All items, {1 thru 14), Total P -
PSW-3. PHASOR STUN WAND — Produces ene!gy capable of burning tlesh 1 ITCA P A
ireless Intended as a last resort personne) detense weapon, n bk
Remote Control v Tu 1T ot e ML oo L i
$ Send for Iree catalog dasrénplmns nl abgva ftems, kits and parts, plus hundreds /
more. We accepl, Master Charge and VISA or when ordering send check or monay
l 09 order io: VHF-UHF WIDEBAND
SCIENTIFIC SYSTEMS ANTENNA AMPUFIER
Reg.$169. 95 DEPT.R8 BOX 716, AMHERST N.H. 03031 Wiewn
=l MODEL ALL-1
Model 6301 CIRCLE 77 ON FREE INFORMATION CARD =

50 MHz — 900 M
O Easy to install; yust4wnres P 12 dBHéAIN+ O::B

O . Sl ssloction and, ELECTRONIC Vs : I

O Uitra-Infrared Beam Control Suprr

O. Master power switch CO M Po N E NTS |c0;;as;:3:dm:l:er

Vldeo Control / This unit is not avaitable anmhere else ir_\ the worltd. One unit

serves many purposes and is available in Kit or Assembled
Center form. ideal for outdoor or indoor use. Input-output impedance
Model VTS-157

is 75 ohms. Amplifier includes separate co-ax feed power

supply. Easily assembled in 25 minutes. No coils, capacitors
O No need to

etc. to tune or adjust.
ALL-1 Complete Kit plus Power Supply .. . 824.95
ALL-1  Assembled/ Tested plus Power Supply . . .. $34.95
change cable to accessinput to TV set.
O One output; 4 inputs
O No AC power required to operate.

INTRODUCING OUR NEW
14 ELEMENT — 14.5 dB GAIN
O Auxillary input and output.
CATV 30-Channel

YAGI ANTENNA
Remote
Control  mode gsc- 8¢ $7995

Consists of 2 units: remote control channel
selector with fine tuning, ON/OFF switch; =
and converter body. MANUFACTURERS OF QUALITY

STVA-3 YagiAntenna, 14.5 d8, 75 ohm, Chan 60-68 . . . $19.95
STVA-4 YagiAntenna. 14,5 dB, 75 ohm, Chan. 44-52 . . . $19.95

ELECTRONIC COMPONENTS . )
TV Accessories ) STVA-1 YagiAntenna, 11.5 6B, 75 ohm, Chan. 42-54 . . $9.95
7002 2 Set VHF/FM Amplifier $ 9.95 ea. Battery Clips & Holders STVA-2 YagiAntenna, 11.5dB, 75 ohm, Chan 20-28 . . . . $9.95
7004 4 Set VHF/FM Amplifier § 12.85 ea. Cable Sets Connectors Capacitors
Coax Accessories D"(’""J::’ =0 lli[:“ p: o 'P’o"::":‘: m". .P."r‘:" RG-59/U 75 ohm Low Loss Coax Cable . N s 120/
DCS-A/B CATV/MATV Switch $9.00 ea. . A F59  Coaial Connectors, ea. . . . A
RF Coils Relays Resistors MT-1  Special UNF 75-300 ohm Matching Transformer, ea. 1.45

Switches Semiconductors Speakers
Test Equipment Transformers Tools
Wire & Cable

ALL-1 HYBRID IC Wideband VHF -UHF-FM Antenna Ampiifiec Kit . . . 24.95
ALL-t HYBRID IC Wideband VHF -UHF-FM Ant. Amp. Assembled . . 34.95

> . WE STOCK What Catalog ! Mail Order Only — Send Check or Money Order To:
855 Conklin St. Farmingdale, N.Y. 11735 = e wtWe Catalos i :
» Master Ch ADD FOR SHIPPING * Sales and Ordr Ok « Phone and Mol SIMPLE SIMON ELECTRONIC KITS
BaskeAr ?I‘ged AND INSURANCE €0D's exira Open trom 6 00a.m.(PST) Orders Walcome Calif. Orders:
8 waSnA ."2;’65 o s251.0010 " 30000 ong O i Chrse ° Oitterent’ 3871, Valley View, Suite 12, Las Vegas, Nevada 89103
e« Money Orde 501.00 1o 150.00 .. 850 (Open Accounts Availoble] Items in Stack Tel: (702) 322-5273
- Checel! et 751‘%"00‘000 00 ‘g og All Other Orders:
over 100000 . ... .. .. 12.5 -
s Y. SQatedres;ggnEs a&dsgpgropnateds:lefﬂtax M o u S E R E LE CTR o N lcs 11850 S. HawthToer:e(zB‘lI\;)i.,s;i;mc;me, Calif. 90250
inimum order us S| ng and handlin ;
° o ot o 11433 WOODSIDE AVE.. SANTEE, CA 92071 Minimum Order: $19.95. Add 10% Shipping and Handling.
Tm_l FREE (800 645 9518 PHONE: (714144922222 TwX: 910-331-1175 For Orders over $40.00, Add §%. Catalog $1.00.
— VISA and Mastercard Acceptabie —

L in N.Y. State call (516) 752- 0050
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One-Stop Component Center ®

This is a partial listing of over 600 items available
from 600 authorized Jim-pak Distributors:

" Phone Junes) ottky e

7415109
74L8123 . . . .
REPLACES THE TELEPHONE RINGER BELL WITH
A SELECTION OF 30 FAMILIAR TUNES

4LS138 . . ..
= O 2%

74LS139 . . ..

741LS154 . . . .
J4LSI57 . . . .

Telephone PT030 Wall Jack
FEATURES

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 2-8V

batteries or AC Adapter (not incl.).

PT030 Phone Tunes
AD30 AC Adapter

74374 . . . .
81LS97

R I
BEBEBEEECTBEABBEH

SOCKETS

2watt @
7/8" Slotted Shaft
Linear Taper
1K, 5K, 10K, 25K, 50K,

100K, 1 Meg

3/4 wWatt @ 70°C
15 Turn Pot.
Linear Taper

100 Ohm, 500 Ohm,
1K, 5K, 10K, 50K,
100K, 500K, 1Meg

70°C

wi

5-WAY DC VOLTAGE ADAPTER
th Universal Plug & 9V Battery Snap
= Selective voltage: 6,9,12VDC.

Pol. selection (+/-). 6
line — adapter to
plugs. 6" line —
adapter to batt. snap.
120V/60Hz. 300mA.
DC6912

BRI BBRG

s

- 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

supply. FEATURES:

® Adjustable regulated power supplies,
pos. and neg. 1.2VDC to 15VDC.

® Power Output {each supply):
5VDC @ 500mA, 10vDC @ 750mA,
12vDC@500mA, and
15vDC @ 175mA.

e Two, 3-terminal adj. !C regulators
with thermal overload protection.

® Heat sink regulator cooling

e LED ""on’’ indicator

® Printed Board Construction

® 120VAC input

e Size: 3-1/2"w x 5-1/16""L x 2"'H

JE215 Adj. Dual Power Supply Kit (as shown) . . $24.95

{PictLre not shown but similar in construction to above)
JE200 Reg. Power Supply Kit (5VDC, 1amp) . . $14.95
JE205 Adapter Brd. (to JE200) +5,:9 & +12V. . $12.95
JE210 Var. Pwr. Sply. Kit, 5.15VDC, to 1.5amp. . $19.95

Low Profile
8§pinLP ... 2/59
14 pin LP

16 pin
18 pin
20 pin
22 pin
24 pin
28 pin
36 pin
40 pin

ce. 99
LP. .. 119

[y

Wire Wrap
14 pin WW tin 75
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.39
24 p. plug/cover1.95

Also, The MolexLine

DIODES & TRANSISTORS

2N2219A. . . .

L259
UG260/V
UG1094/U

CONNECTORS

D-Subminiature Piug
D-Subminiature Socket
Cover for DB25P/S
P.C. Edge

BNC Piug

8NC Jack

UHF Adapter

UHF Panel Recp.
UHF Adapter

UHF Plug

BNC Plug

BNC Bulkhead Recp.

OO

OB iD=

SN WwNNNEW

DESK TOP ENCLOSURES

DTE-8 (Pictured)
DTE-11 (Pictured)
DTE-14 (Pictured) ..
DTE-HK (Case for JE60Q)
DTE-AK (Case for JE610}

CAPACITORS

Dipped Tantalum
Imfad@3s5v 2/.89
4Imfd @35V 2/.89
lmfd @35V 2/.89
2.2mfd@2sv  2/1.09
3.3mfd@2syv  2/1.19
4. 7mfd@25v  2/1.39
10mfd @25V 1.19
3mfd@2sVv 3.95

100V MYLAR
.001-.0lmfd 4/.79
.022mfd 4/.89
.047mfd 4/.99
4/1.19

dmfd
.2mfd 4/1.29

ELECTROLYTI
Imfd @50V
4.7mfd @50V
1omfd @50V
22mfd @50V
47mfd @50V
100mfd @50V
220mfd @50V
1000mfad @25V
2200mfd @16V

50V CERAMIC
10pf-.022mfd  4/.59
.047mfd .69
.lmfd

- LIIQ\I'EAR il
T D

LM7915T . . .
LM323K. . . .

LM324N.

LM337T. | . .
LM3N. | . .

e N
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Sun Power Your Electronics!
OLAR CELL PANEL KIT

» Output: 10VDC, to 100mA in Series
5VDC, to 200mA In Paraliel

« Panel may be easily connected for
Series or Paraliel out

* Over 11 square inches of active cell
surface

* Voltage line tap @ 0.5V increments
* Proviston for charging batteries

* Overall panel size:
4%"L x 4v2"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 tor more current. The premium grade solar cells pro-
vide the current necessary for the operation of most portabte
transistor radios, small battery powered cassette tape
players & unlimited experimental solar projects.

JE305 ...............$39.95
CIRCLE 45 ON FREE INFORMATION CARD

www americanradiohistory com

MICROPROCESSORS

Z80A
CPU

CPU (4MHz) 13.95
8 Bit MPU 8.95

6.95

8 Bit 1/O Port

8216
2513/2140
8797
AY-5-1013
AY-5-2376
2114-2
MK4l116

2708
2716

8K EPROM
16K EPROM (+5V)

39
Bi-Directional Bus Driver 4
Character Generator 9!
Tri-State Hex Buffer 2
30K Baud UART 6.9
88-Key Keyboard Encoder 11.
4K Static RAM (200ns) 3,95
16K Dynamic RAM (250ns) 3,95

5

5
95
9

5.9
9,95

Function Generator Kit

SEFROOY
Comovaror

JE22068B ..

Provides 3 basic
waveforms: sine,
triangle and square
wave. Freq. range
from 1 Hz to 100K
Hz. Output ampli-
tude from 0 volts
to over 6 voits
(peak to peak).
Uses a 12V supply
or a +6V split sup-
ply. Includes chip,
P.C. Board, com-
ponents & instruc-
tions.

..$19.95

123
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PRECISION
AUDIO
FILTERS

LINEAR PHASE LOW
$ €aCH  PASS FILTEPS caN
YOUR  BE USED v EQUAL-
CHOICE  /ZERS, ANALIZERS,
MULTI-AMPING ETC-
USING OP-AMPS, HIGH PASS AND 8AND
PASS FUNCTIONS ARE EASILY CONE
ORIGINAL COST WAS OVER $100 EACH!
1-374° SOUARE X 1/2° HIGH.
18 DB/OCTAVE, LINEAR PHASE
SYOCK® FREQUENCY STOCKw Fl
F-0312 .312 HZ | F-0l10
F-0125 1.2 KHZ lr-ozuo
F-0205 2.8 KHZ |F-0400 41 KHZ
F-0500 5 XHZ |F-0800 6D KHZ
BUY FROM OI4AMONDBACK & SAVE 1!

A P-1010
/ - '8

V3 KHZ
2D KHZ

CUT NERE
FOR Ywo

COMMERCIAL QUALITY G-10 CONSTRUCTION
WITH GOLD EDGE FINGERS FIT §-100

WITH 100 P(N EDGE CONTACTS —wWOW!
YOU CAN'T LOSE!

TWO ROWS OF
50 PINS, .100"
CENTERS, GOLD BIFUR-
CATED CONSTRUCTION
8-1910 (2 0Z)

A/D BOARD
WT. 9 0z

<ia

D-5020

OESIGNED FOR USE IN OIGITAL INSTRUMENTATION RECORDERS

A/Q BOARD CONTAINS ONE ANALOGIC MP-270
VERY Hi SPEED SAMPLE 8 HOLO MODULE;
ONE ANALOGIC MP2TIZC VERY Wi SPEED
12 BIT A2D CONVERTER MODULE; PLUS
ASSORTED IC'S, POTS, ETC.

A/D and D/A $
Converter Boards

FANTASTIC GIVEAWAY PRICES !l

THESE ASSEMBLED 8 TESTED BOARDS WERE YOUR CHOICE

BY & TOP MFR—USE AS IS OR REMOVE THE A/0 OR D/A
MODULES FOR YOUR OWN USE—THE MODULES ON EITHER ~

-1600 {9 0Z
H-16¢ =

QUANTITIES
LIMITED

€ VE
GOT QUA
HEADS
TOGETHER

BOARD ARE WORTH IN EXCESS OF $1,000
— INTERFACE YOUR COMPUTER TO
THE REAL WORLD —
074 BOARD CONTAINS O/A BOARD
wT. 5 0Z

CIRCUIT

Auto/Marine Goodies 5, 9Q¢
BREAKER

PANEL MOUNT
.
99> 10 OR 11 AMP

PUSH BUTTON
8-1170 (1 02)

MOUNTS N
172" HOLE

ASSEMBLIES

THESE ARE BRAND NEW, ULTRA-HIGH

PILOT LIGHT
WITH
RUAY
LENS

99¢
HEAVY CHROME
PLATE
MOUNTS IN 1% HOLE

12" LEADS
B-2570 {2 0}

TO-18 NPN 25V HI-SPD SWITCH 20¢

TO-3 PNP COMP TO 2N3055
TO-3 NPN (I5W 5OV 134
TO-92 NPN 40V 100-300HFE
T0-92 PNP S0V 100-300HFE
TO-5 PNP TW 65V SOMHZ
TO-5 PNP 3W 40V S00MHZ
TO-92 NPN 30V 300-300NHFE

C-1000
20z

BAYONET
SOCKET w/
LEADS
FITS 3/8" 014
BULS
PUSH-IN
MOUNTING

B-2575 {1 0Z

@lAMDNDBAQK
& ELECTRONICS COMPANY
PO BOX 12095

SARASOTA, FL. 33578

PHONE ORDERS 813-953-2829

CONTINENTAL US AOD $2.25 FOR THE

PANEL MOUNT
50 AMP
cracuIT
BREAKER
99¢
CHROME
TOGGLE

15¢

SOLIO_ CARBID!
ORILL
8its
049" D-0490
.073" 0-0730
096" D-0960
101 0-i010

$
€ach
{1 0Z)

FOR EACH AODITIONAL POUND
—- §7 MININUM ORDER —

CIRCLE 64 ON FREE INFORMATION CARD

SOUND EFFECTS GENERATOR KIT (
Exciling sound effects kit uses the popuiar TI78477 chipto
develop phasor. locomotive, siren. tweeting bird, organ, o
model T, etc. sounds. Uses dip switch for simple ‘.1'; Ez s
2
&

programming of the generator. A programming chart is !
included for many different sounds! The kit produces gaod ] i‘
l_._m
FASCINATION STAR KIT

volume and tone from 2" speaker. Operates from 9V
vattery. Size of board: 325" x 2"
cuaznz
Produces an "Exploding Star” visual effect using 25 LEDS
#nd IC circuitry. The center LED lights first then the next
group of LEDS light and then another set lights until the
outer edge of the star lights up. The process then reverses
itselt. Great attention gelter for game rooms. discas, etc.
Operates from 9V battery.
Ca432  §10.95

ELECTRONIC WHEEL OF FORTUNE KIT
Very popuiar game device! Push the start button and a
brighl red bait (LEDS) appear to spin around ten numbers.
gaining speed as you hold the button down When you
release the button the electronic ball appears to stow down
and finalty comes 10 8 slop on one number. As (he balf spins
a-small speaker emits & ticking sound In synchromization.
Unit operates from 9V battery. Size of board: 2.9" x 2.6"

C3806  $9.99

$12.95

PHOTO SLAVE TRIGGER KIT
Probably the most sensitive siave trigger kit On the market.
> Not aftectsd by ambient hgnt. Much superior than LASCR

\ i@ types. This kit can operate from bounce o Indiract fash.

Simpty connect shutter cord {included) to the strobe that

will be used as the slave When the masier sirobe is fired the
slave strobe wiil also tlash. Size of board: 1.5 x 1

Xenon

Strobe Kit

C4450  $6.00
Complete variable
rate strobe light kit
Contains
alt parts,
PC board. Coat
line corg

— $7.50

instroctions ﬁ:’__f\

&

-@HANEY
electronics Inc.

Phone Orders + Minimum AD Order $6 00
303-781-5750 « Please include $1.50 for postage
* VISA MC accepted
= Phone orders are welcome

DUAL STROBE LIGHT KIT

J20VAC. COMPLETE wiTu ALL PARTS,
PC BOARD AND STROBE TUBES. $1Z€
OF BOARD: 37 x 3",

C4564 $1200

P.0. BOX 27038
DENVER, COLORADO 80227

Send for our tree catalog of unique items

CIRCLE 73 ON FREE INFORMATION CARD

(=

— CALIFORNIA COMPUTER SYSTEMS

S100
2032 32K STATIC RAM A & T.
200NSEC .
2116 16K STATIC RAM A& T.
200 NSEC .
2065 64K DYNAMIC RAM A& T.
2200 S-100 MAIN FRAM A & ¥
2422 FLOPPY DISC WITH CP/M 2.2™
2802 6502 PROCESSOR A & T.
2810AZ80 CPUA&T. ...
2710A 4 SERIAL 1/0 A& T. .. .
2718A 2 SERIAL, 2 PARALLEL A& T
2720A 4 PARALLEL A& T.
PROTO BOARDS WW

APPLE PRODUCTS
T114A 12K ROM/PROM. .
7424A CALENDAR/CLOCK. .
T440A PROGRAMMABLE TIMER.
T470A A TO O CONVERTER
T490A GPIB (IE 488) INTERFACE
TT10A ASYNC SERIAL.
T712A SYNC SERIAL. .
7720A PARALLEL STANDARD.
77208 PARALLEL CENTRONICS.
78118 ARITHMETIC PROCESSOR W/DISC.
T811C ARITHMETIC PROCESSUR W/ROM.
75008 WW BOARD. .
7510A SOLDERTAIL BOARD

SOFTWARE

2610 CP/M™MACRO ASSEMBLER ON DISK.
2620 CP/M™SYMBOLIC INSTRUCTION DEBUGGER. . . $64.25

2630 CP/M™TEXT FORMATER ... ... ..

2640 CP/M™BACKGROUND PRINT UTILITY .

OTHER CCS PRODUCTS ARE AVAILABLE.

CALL FOR PRICE.

..$629.00

$329.00

$548.95
$379.95
$329.95
$282.95

. $249.95
$291.95
§305.95
$214.95
$39.95

$68.50
_$106.95
$98.50

- $105.95
. $265.95
. $125.95
. $15395
$98.95
.$98.95

. $342.95
- $342.95
1$22.95
$23.95

=
av I WICROCOMPUTER PROOUCTS
$100 PRODUCTS

CBIA 8080 PROCESSOR PCBD . 83295

KIT ... 815595 A&T $215.95

CB-2 280 PROCESSOR BOARD.

KIT ... 819895, A&T . $269.95

VBIC 64 x 16 VIDEO, PCBD $32.95

KIT ... 815395 A&T $199.95

VB2 64 x 16 VIDEO, PCBD .$32.95

KIT . §17595 A&T $234.95

¥B3 80 CHARACTER VIDEQ 4MHZ.

KIT $34595 A& T $42595

UPGRADE RAMS FOR VB-3 $42.00

104 2 PARALLEL, 2 SERIAL, PCBD $32.95

KIT .$16595, A&T . $194.95

PB-1 2708, 2716 PROGRAMMER BOARD.

KIT . $13595 A&T §185.95

MB-10 16K STATIC RAM.

KIT. . $29995 A& T $339.95
APPLE PRODUCTS

A488 IEEE 488 INTERFACE $399.95

AID SERIAL/PARALLEL INTERFACE.

KIT $125.95 A&T $155.95

ASI0 SERIAL I/0

KIT $87.95 A&T §97.95

API0 PARALLEL 10 W/0 CABLES

KT $67.95 LT .. $87.95

OTHER.SSM PRODUCTS ARE AVAILABLE.
CALL FOR PRICES.

$76.95

. $64.25
. $42.95

MIKOS

MONDAY-FRIDAY, 8:00 TO 12:00, 1-00 TO 5:30
THURSDAYS, 8.00 TO 9:00 P.M.

(415) 728-9121
P.O. BOX 955 ¢ EL. GRANADA,