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The line of professional :
soldering stations that gives accurate -
emperature control all the time! R -
4 The EC1000, 2000, 3000,4000 soldering stations
* respond automatically to soldering load variations and
maintain the temperature you select to within + 10°F.
LED read-out on the EC2000 and 4000 displays
actual tip temperature with a = 1°F resolution.
Unbelievable? See your distributor. @
v Get an on-the-job demonstration. Now!

Use only genuine soldering tips from Welle

The Cooper Group PO Box 728 Apex NC 27502 USA Tel (919) 362-7510 Telex 57%49?
W ()
BOKER CRESCENT~LUFKIN” NICHOLSON PLUMB” WELLER” WISS” XCELITE

(Cooperlools)
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SENCORE MODEL SC61 60 MHz WAVEFORM ANALYZER

Double Your Troubleshooting and Testing
Productivity . . . Or Your Money Back!

Six-digit readout: Auto-
matically tracks every
CRT test. We call it
digital autotracking.
It's patent pending.

Autotracking DCV, PPV,
Freq: Measure DCV to
5% PPV to 2%; freq.
t0.001%. Just push a
VERTICAL RS "ot button for either

PORTION

Channel Aor B.

Bright 60 MHz dual-trace:
60 MHz CRT (3 dB);
usable to 100 MHz (12 :
dB) One probe input: One
probe input per
channel for all
measurements—

Delta PPV, Time, Freq: digital and scope-
Measure any part of a with 5 mV to 2000 V
waveform for PPV, measuring range. (2
time or frequency lo-cap probes

using Delta measure- T provided)

ments. Just dial in

waveform section you

want to measure and Super sync: ECL

push. I provides rock-solid

sync trigger circuits
with only 4 controls;
includes TV sync

separators for video

RTENMEY CHAN A cuul nn VECTOR

e mam 6 %
T~
0N [ L] ] :

Simplify Freq ratio tests:
Automatically

al

compare input/output 5

ratio of multiply/divide
stages from 1:1 to
1:999,999 with the
push of a button.

SENCORE

The first scope with push button
digital readout. If you use general
purpose oscilloscopes for trouble-
shooting or testing, we can double
your present productivity with the
SCB81 Waveform Analyzer, the first
scope with push button digital
readout.

It's ten times faster — ten times
more accurate. The SC61 is the first
and only instrument to integrate the
speed and accuracy of a digital
readout with the viewing capability
of a high performance 60 MHz
scope. Connect only one probe
and you can view any waveform to
80 MHz. Then, just push a button to
read DCV, PPV, frequency and
time.

There are no graticules to count
or calculations to make so every
measurement is 10 to 100 times
faster than before.

MODEL SC&1 WAVEFORM ANALYZER

The digital readout is 10 to
10,000 times more accurate than
conventional scopes as well, for
measurements you can trust in
today's high precision circuits.

Plus having everything you want
to know about a test point, at the
push of a button, eliminates guess-
work and backtracking.

A special Delta function even
lets you intensify any part of a
waveform and digitally measure the
PPV, time or frequency for just that
waveform section.

And it’s neat. No more tangled
leads, piles of probes or dangling
cords. The SC61 is an entire test
station in one unit.

Double your productivity. When
we say the SC61 will double your
productivity, we're being conserva-
tive. We've seen cases of three,
four, even ten time increases in

CIRCLE 16 ON FREE INFORMATION CARD
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work.

" U.S. Patent Pending
" Financing Available

productivity with this first-of-its-kind,
automated oscilloscope. Every
situation is different, however, so
try the SC61 and judge for yourself.
Here's our offer.

Money back guarantee. If the
SC61 does not at least double your
productivity during the first thirty
days, you may return it for a full
refund, including freight both ways.

Call today. Get the entire SC61
Waveform Analyzer story. Call toll-
free today, and ask for our eight
page color brochure. It could be the
most productive call you make this

Year'  phone Toll-Free
1-800-843-3338

Alaska, Hawaii, Canada, and
South Dakota call collect
(605) 339-0100

SENCORE

3200 Sencore Drive, Sioux Falls, SD 57107
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wabash

diskettes :
$1.39 each!

Now...Get High Quality at a Low Price

Wabash means quality products that you can depend on.
For over 16 years, Wabash has been making high quality
computer products. Wabash diskettes are made to provide
error-free performance on your computer system. Every
Wabash diskette is individually tested and is 100% certified
to insure premium performance.

Why Wabash is Special

The quality of Wabash diskettes is stressed throughout
the entire manufacturing process. After coating, all Wabash
diskettes go through a unique burnishing process that
gives each diskette a mirror-smooth appearance. Wabash
then carefully applies a lubricant that is specially form-
ulated to increase diskette life. This saves you money,
since your discs may last longer. It also assists your disk
drives in maintaining constant speed which can reduce
read and write errors.

Special Seal...Helps Prevent Contamination
Tokeepoutforeign particles, aunique heat seal bonds the
jacket and liner together. A special thermal seal which
avoids contamination from adhesives, is then used to fold
and seal the jacket. This results in outstanding perfor-
mance and true reliability. Wabash then packages each
diskette, (except bulk pack) in a super strong and tear
resistant Tyvek® evelope. The final Wabash product is
then shrink-wrapped to insure cleanliness and reduce
contamination during shipment.

Each Diskette is 100% Critically Tested

Since each step in the Wabash diskette manufacturing
process is subject to strict quality control procedures, you
can be sure Wabash diskettes will perform for you. And
every Wabash diskette meets the ultra-high standards of
ANSI, ECMA, IBM and ISO in addition to the many critical
quality control tests performed by Wabash. Wabash does
all of this testing to provide you with consistently high
quality diskettes. Reliability and data integrity — that's
what Wabash quality is all about.

Flexible Disc Quantity Discounts Available

Wabash diskettes are packed 10 discs to a cartonand 10
cartons to a case. The economy bulk pack is packaged
100 discs to a case without envelopes or labels. Please
order only in increments of 100 units for quantity 100
pricing. With the exception of bulk pack, we are also
willing to accommodate your smaller orders. Quantities
less than 100 units are available in increments of 10 units
at a 10% surcharge. Quantity discounts are also avail-
able. Order 500 or more discs atthe same time and deduct
1%; 1,000 or more saves you 2%; 2,000 or more saves you
3%; 5,000 or more saves you 4%; 10,000 or more saves
you 5%; 25,000 or more saves you 69%; 50,000 or more
saves you 7% and 100,000 or more discs earns you an 8%
discount off our super low quantity 100 price. Almost all
Wabash diskettes are immediately available from CE. Our
warehouse facilities are equipped to help us get you the
quality product you need, when you need it. If you need
further assistance to find the flexible disc that's right for
you, call the Wabash diskette compatibility hotline. Dial
toll-free 800-323-9868 and ask for your compatibility
representative. In lllinois or outside the United States dial
312-593-6363 between 9 AM to 4 PM Central Time.

CE quant.

SAVE ON WABASH DISKETTES 100 price

Product Description Part # per disc ($)
8" SSSD IBM Compatible (128 B/S, 26 Sectors) Fii1 1.99
8" Same as above, but bulk pack w/o envelope Fi11B 1.79
8" SSSD Shugart Compatible, 32 Hard Sector F31A 1.99
8" SSDD IBM Compatible (128 B/S, 26 Sectors) F131 2.49
8" DSDD Soft Sector (Unformatted) F14A 3.19
8" DSDD Soft Sector (256 B/S, 26 Sectors) F144 3.19
3" DSDD Soft Sector (512 B/S. 15 Sectors) F145 3.19
8" DSDD Soft Sector (1024 B/S, 8 Sectors) F147 3.19
5%" SSSD Soft Sector w/Hub Ring Mi1A 1.69
5%" Same as above, but bulk pack w/o envelope M11AB 1.39
5%" 8SSD 10 Hard Sector w/Hub Ring M4i1A 1.59
5%" S5SD 16 Hard Sector w/Hub Ring M51A 1.59
5%" SSDD Lanier No-problem compatible M51F 2.99
5%" SSDD Soft Sector w/Hub Ring M13A 1.89
5%" Same as above, but bulk pack w/o envelope. M13AB 1.69
5%" SSDD Soft Sector Flippy Disk (use both sides) M18A 2.79
5%" SSDD 10 Hard Sector w/Hub Ring M43A 1.89
5%" SSDD 16 Hard Sector w/Hub Ring M53A 1.89
5%" DSDD Soft Sector w/Hub Ring M14A 2.79
5%" DSDD 10 Hard Sector w/Hub Ring M44A 2.79
5%" DSDD 16 Hard Sector w/Hub Ring M54A 2.79
5% 55QD Soft Sector w/Hub Ring (96 TPI) M15A 2.69
5% DSQD Soft Sector w/Hub Ring (96 TPI) M16A 3.79

SSSD = Single Sided Single Density; SSDD = Single Sided Double Density;
DSDD = Double Sided Double Density; SSQD = Single Sided Quad Density;
DSQD = Double Sided Quad Density: TPl = Tracks per inch.

Buy with Confidence

To get the fastest delivery from CE of your Wabash computer
products, send or phone your order directly to our Computer
Products Division. Be sure to calculate your price using the CE
prices in this ad. Michigan residents please add 4% sales tax or
supply your tax I.D. number. Written purchase orders are accep-
ted from approved government agencies and most well rated
firms at a 30% surcharge for net 30 billing. All sales are subject to
availability, acceptance and verification. All sales are final. Prices,
terms and specifications are subject to change without notice. All
prices are in U.S. dollars. Out of stock items will be placed on
backorder automatically unless CE is instructed differently. Min-
imum prepaid order $50.00. Minimum purchase order $200.00.
International orders are invited with a $20.00 surcharge for
special handling in addition to shipping charges. All shipments
are F.0O.B. Ann Arbor, Michigan. No COD's please. Non-certified
and foreign checks require bank clearance.

For shipping charges add $8.00 per case or partial-case of
100 8-inch discs or $6.00 per case or partial-case of 100 5%-inch
mini-discs for U.P.S. ground shipping and handling in the con-
tinental United States.

Mail orders to: Communications Electronics, Box 1002,
Ann Arbor, Michigan 48106 U.S.A. If you have a Master Card
or Visa card, you may call and place a credit card order. Order
toll-free in the U.S. Dial 800-521-4414. If you are outside the
U.S. or in Michigan, dial 313-994-4444. Order your Wabash
diskettes from Communications Electronics today.

Copyright “1982 Communications Electronics™ Ad #110582

) & &

OrderToll-Free! wabash
800-521-4414 error-free

In Michigan 313-094-4444 diskettes

™

M COMMUNICATIONS
ELECTRONICS™

Computer Products Division

854 Phoenix O Box 1002 O Ann Arbor, Michigan 48106 U.S.A.
Call TOLL-FREE (B00) 521-4414 or outside U.S.A. (313) 994-4444
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67
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YOUR OWN COMPUTER
COMPUTER BASICS Marc Stern
ENTRY-LEVEL COMPUTERS Herb Friedman
ALL-IN-ONE COMPUTERS Marc Stern
DISK DRIVES Marc Stern

PRINTERS Marc Stern

MODEMS Herb Friedman

ACCESSORY BOARDS Marc Stern
COMPUTER GLOSSARY

GADGETS AND GIZMOS Herb Friedman
DATA TERMINALS Marc Stern

YOUR OWN SOFTWARE

BUDGET SOFTWARE Herb Friedman
“WHAT IF” SOFTWARE Herb Friedman

BUILD THIS

43

49
132

136

ADD A VIDEO INPUT TO YOUR TV

Modify your television set to accept a baseband video signal for
better picture quality when using a computer or VCR.

John Soluk

BUILD YOUR OWN CUSTOM CASES

Give your projects a professional look with custom-built cases.
Robert Grossblatt

VLF-HF ACTIVE ANTENNAS
Part 3. These shori-length antennas are easy to build and offer
surprisingly good performance. R.W. Burhans

SPOT-A-MATIC
An illuminating project. Robert Grossblatt

TECHNOLOGY

4

12

14

153

VIDEO ELECTRONICS
Tomorrow's news and technology in this guickly changing industry.
David Lachenbruch

SATELLITE/TELETEXT NEWS

The latest happenings in communications technology.
Gary H. Arlen

VIDEOGAMES

Supercharge your Atari 2600. Danny Goodman

STATE OF SOLID STATE
An expander for your Hi-Fi. Robert F. Scott

CIRCUITS AND

142

THE DRAWING BOARD

COMPONENTS More on the keyboard encoder. Robert Grossblatt
146 NEW IDEAS
An easy-to-build crystal tester.
150 HOBBY CORNER
Turning a clock into a timer. Earl “Doc"” Savage, K4SDS
VIDEQ 155 SERVICE CLINIC
There's nothing really new about fixing those new TV sets.
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VIDEO ELECTRONICS

DAVE LACHENBRUCH
CONTRIBUTING EDITOR

POCKET TV

The first completely tubeless TV destined for the American market is Casio’s ingenious LCD
model (shown above), due here in July, priced at about $250. The complete set is about the
size of a one-inch stack of 3-x-5-inch index cards. The screen measures 2% inches
diagonally, using a twisted nematic type of liquid crystal display. To solve the problem of
viewing in the dark, Casio uses an electroluminescent material as a backlight. It can be
operated for three hours from three AA batteries, or can be powered by a 12-volt car battery or
an AC adaptor.

The screen resolution is 20,480 picture elements (pixels)—160 horizontal, 128 vertical.
The chassis contains 7 LS IC's, including 5 VSLI IC's all developed by Casio. Weightis 12.35
ounces, and the unit contains a loudspeaker as well. Initial production in Japan will be about
20,000 monthly, and Casio expects to use the same design for computer displays. It promises
a color version next year.

END OF VCR
BARGAINS?

If you want a low-end VCR at $299 or a full-featured programmable one for under $500 or so,
better snap it up now while the snapping is good. At presstime, it appeared that the oversupply
crisis that pushed prices to almost unbelievable lows might be coming to an end. During 1982,
inventories of excess recorders were sharply reduced by a combination of sharply cut prices
and restraint in imports. In addition, the firming of the Japanese yen against the dollar appears
to militate against continued low prices. And for the first time, there were no major model
changes around New Year's to cause instant obsolescence of older versions and the
resulting bargain closeouts.

RCA’S
INTERACTIVE
VIDEODISCS

RCA says it will introduce an interactive version of its CED videodisc player later this year.
Controlled by a remote keypad, the player can be random-accessed to find any individual
track (each one of which contains four TV frames). Both the Laservision optical-disc system
and the Japanese VHD-capacitance system (being introduced in Japan this spring, but with
no US starting date) are designed to allow for interactive use. RCA says its interactive player
willaccommodate the same types of interactive programs as the other systems. It exemplifies
RCA's approach of introducing a basic system, then adding features, such as remote control,
stereo, and now interactivity, as opposed to the Laservision approach of fielding a system that
initially contains all such features. RCA points out that it interactive discs will play for an hour
per side; interactive laser-discs are capable only of a half-hour of playing time per side.

VIDEO
VIGNETTES

Miniaturized portable Beta recorders will make their appearance in 1983 as an answer to
JVC's VHS-C (for “compact”) format, which uses a smaller cassette to record up to 20
minutes. The new Beta machines use the standard Beta cassette that can record for up to five
hours. The new machines weigh about 6 pounds without battery, 7%z pounds with.

General Electric, which buys portable VCR's from Matsushita, home units from Hitachi,
will depend on Matsushita for all its VGR needs.

Look for “live-action” video games in the arcades in the near future. Those coin-
operated thrillers will combine computer-game excitement with the realism of the videodisc.
Pioneer will supply the built-in optical players. R-E
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WHATI’S NEWS

Cellular radio license
applications inadequate

Seven out of ten applications in
the new cellular radio field may be
Inadequate, simply for failure to
show “reasonable assurance’ of
antenna-site availability. That is
the opinion of the Memphis-based
real estate consulting firm, McAllis-
ter Associates, after a survey of the
field.

In the rush to secure licenses,
some 3000 documents have been
filed. "The smartest companies,”
says McAllister Associates, “have
made sure that antenna-site
availability is well documented in
their applications. They expect that
the FCC will screen applications
on that basis, because it is the
easiest place to find indisputable
errors.”

Sites secured only by un-
enforceable letters of intent con-
stitute the commonest inadequacy
found, amounting to 60 percent of
the sites surveyed. Another 28 per-
cent showed even more obvious
problems, including instances in
which the property to which the
rights had been signed over was
not the property listed in the
application.,

Random access memory
has 3-ns access time
Motorola claims the world's fast-
est random-access memory in its
MC10H145, a new 64-bit bipolar
ECL RAM. The access time is typi-
cally 3 nanoseconds and is 6 ns

- - -t 8 .
b A v B v

maximum. The MC10H145 is
organized as a 16 x 4 memory
array and is a member of the
MECL 10KH family.

The high speeds were attained
by a combination of new circuit de-
sign and advanced processing
techniques. The gate structure
was changed to include both
constant-current-source gates and
a voltage regulator. Those
changes and new logic con-
figurations reduce gate delays.

The device is processed in
Motorola's new oxide isolated
MOSAIC (Motorola Oxide Self-
Aligned /mplanted Circuit) pro-
cess, which reduces size and
parasitic capacitances and im-
proves bandwidth.

Art generator for
Apple computers

Visual Horizons has introduced
Computer Slide Express; that is a
service that turns any Apple com-
puter into an art generator, With
the new service, any Apple compu-
ter user can convert computerized
charts, designs, graphs, and
graphics, into 35-mm color slides,
standard-size black-and-white
prints or enlargements, or over-
head transparencies.

The information can be transmit-
ted over telephone lines or mailed
to Visual Horizons in the form of a
floppy disk, which holds material
for up to 35 slides. All material is
returned through the mail.

The system is especially
adapted to an author who might

MOTOROLA'S MC10H145, a high-speed RAM.

need black-and-white charts for a
book, or to lecturers who need
slides quickly for a presentation.

Visual Horizons will offer a com-
plete range of software to let Apple
users access a variety of type
sizes, styles, and background de-
signs. Computer Slide Express
programs are also being de-
veloped for use with other compu-
ter brands.

Information may be obtained
from Visual Horizons, 180 Metro
Park, Rochester, NY 14623.

RCA develops a
new high-power laser

A new high-power semiconduc-
tor laser just developed in the RCA
Laboratories in Princeton, NJ, is
expected to find important uses in
optical data recording, high-speed
printing, and fiber-optics com-
munications. The new device, a
CDH-LOC (Constricted Double
Heterojunction Large Optical Cav-
ity) injection diode laser, is smaller
than a grain of salt. It has just been
patented and is being offered for
sale by the company’s Solid State
Division.

Invented by Dr. Dan Botez of the
RCA Labs Optoelectronics Group,
the new laster is fabricated by a
single-step deposition of layers of
gallium arsenide and aluminum
gallium arsenide over grooved gal-
lium aresenide substrates.
Thousands of lasers can be
obtained from a single wafer.

The CDH-LOC structure pro-
vides a stable light source with
highly linear power output versus
drive current for operating currents
above the laser threshold. Emis-
sion in both the single lateral mode
and the single transverse mode is
obtained up to 40 mW in con-
tinuous operation and 100 mW in
50-percent duty-cycle conditions.
Both represent the highest powers
in a single spatial mode that has
ever been achieved under such
drive conditions.

A unigue lasing cavity design al-
lows the device to operate in a
large spot size (6 micrometers x
1.4 micrometers) and con-
sequently a narrow beam (6° x
257). Thus the device is well suited
for applications with stringent
optical-quality needs. Furthermore
the device beam has almost no
astigmatism; hence it can be fo-

cused to a diffraction limited spot,
Itis expected that the new laser
will soon replace older gas types
as light sources in optical record-
ing equipment used for mass data
storage. Another area—high-
speed printing—holds great prom-
ise. A high-power diode laser per-
mits rapid scanning of the printing
drum and thus fast printing. In
fiber-optics communications, it
could permit light transmission
without repeaters over longer dis-
tances. It will also be useful for
non-fiber communications and
guide-wave signal processing.

Computers makes farmers
out of urban dwellers

A new type of computer-based
agriculture is reported from Israel,
where urban residents who lack
the most basic horticultural skills
are growing magnificent fruits,
flowers, and shrubs semi-
automatically. The plants are
grown in concrete sectional con-
tainers. The solil is volcanic tuff—
gray absorbent pebbles that pro-
vide excellent aeration. The tech-
nique can also be applied with ex-
cellent results to backyard gardens
in ordinary soil.

The brain of the system is a
small pocket-size computer that
plans and delivers the correct
amounts of water and fertilizer. It
takes into account air temperature,
humidity, and other variables, as
well as type of soil (in earth gar-
dens) and other data supplied by
the gardener-owner.

The roof or backyard plots are
seeded and the computer begins
to supply liquid at calculated in-
tervals. The water and fertilizer
mixture is applied through small
plastic tubes punctuated with
drippers directed at the roots of the
plants. In container-type gardens,
the leftover liquid is recycled. The
“farmer" has only to replenish
fertilizers weekly or sometimes at
longer intervals.

The new agricultural approach
was invented by an industrial en-
gineer, Noam Blum, who patented
and is now marketing it. Installation
on roofs, including all containers
and equipment, costs up to about
$4,000 for 100 square meters
(1,075 sq. ft.) of space. Gardens
on ordinary soil cost about half that
much.

continued on page 8




TEK 2200 Ssoiti cscores

THE PERFORMANCE/
PRICE STANDARD

Now! A 60 MHz Tektronix scope
built for your bench.

Wide-range verti-
cal sensitivity:
Scale tactors from
100 Vic

channels: dc to 60
MHz bandwidth
from 10 Vidiv to 20
mV/div; extended
Se vity of 2
mV/divat - 50

coupling MHz

In 30 years of Tektronix oscil-
loscope leadership, no other
scopes have recorded the
immediate popular appeal of

the Tek 2200 Series. The Tek 2213
and 2215 are unapproachable for the
performance and reliability they
offer at a surprisingly affordable
price.

There's no compromise with
Tektronix quality: The low cost is the
result of a new design concept that
cut mechanical parts by 65%. Cut
cabling by 90%. Virtually eliminated
board electrical connectors. And
eliminated the need for a cooling fan.

Two high-sensitivity

Delayed sweep
measurements:
Accurate lo +3%

Sweep speeds:
from 0.5 s to 50 ns
To 5 ns/div with X10
magnification

Probes included.
High-performance
positive attachment

Complete trigger
system. Includes
TV field, normal,

vertical mode, and 10-14 pF and 60

automatic; internal, MHz at the probe
external and line lip

sources, vanable

holdof

lekiromx

Yet performance is written all over
the front panels. There's the band-
width for digital and analog circuits.
The sensitivity for low signal mea-
surements. The sweep speeds for
fast logic families. And delayed
sweep for fast, accurate timing
measurements.

The cost: $1200* for the 2213.
$1450* for the dual time base 2215
You can order, or obtain more
information, through the Tektronix
National Marketing Center, where
technical personnel can answer
your questions and expedite
delivery. Your direct order includes

*Price F.O.B. Beaverton, OR. Price subject to change

Copyright@©1982. Tektronix, Inc. All rights reserved. TTA-337

probes, operating manuals, 15-
day return policy and full Tektronix
warranty.

For quantity purchases, please
contact your local Tektronix sales
representative.

Order toll free:
1-800-426-2200

Extension 50

In Oregon call collect:
(503) 627-9000 Ext. 50

Tektronix:

COMMITTED TO EXCELLENCE
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WHAT’S NEWS

continued from page 6

Microsync offers
Timex/Sinclair
maintenance plan

Owners of Sinclair ZX81 and
Timex/Sinclair 1000 computers
can now obtain yearly main-
tenance agreements from Mic-
rosync, in Keene, NH.
Microsync—the only Sinclair-
authorized service center in the
country—repaired over 10,000
Sinclair ZX81's last year.

The maintenance agreement
offers full service, including all
parts. Agreements run for one year
after warranty expiration, and are
renewable.

Cost for one-year maintenance
agreements are $14.95 for any
ZX81 or Timex/Sinclair 1000 less
than 90 days old and $34.95 for
units more than 90 days old. For
16K RAM's less than 90 days old,
an agreement costs $12.95; more
than 90 days old, $24.95.

Service agreements are also
available on the new Sinclair ZX

printer that is not marketed in the

MICROSYNC OFFERS MAINTENANCE
Timex/Sinclair computers

United States but is available from
Canadian distributors.

Further information may be
obtained from Customer Service
Department, Microsync Services,
Keene, NH 03431.

Computer now offers
complete home control

A new and improved model of
Tomorrowhouse, the complete
computerized turnkey home-
monitoring and control system that
was introduced last summer by
Compu-Homes Systems of Den-
ver, is planned for this spring.

Said by its makers to be the first
such system within the reach of the
average consumer, Tomorrow-
house is based on the Apple I/ per-
sonal computer. It consists of a
specially constructed plug-in cir-
cuit card, sensors, a junction box
and related hardware, the pro-
grams necessary to set up and
control a house, and installation
and user manuals.

REEMENTS for Sinclair and

The graphic display of the Apple
computer shows the exact status
of all security and energy-control
features at all times. The Security
system is extended to include tem-
perature monitoring of critical
areas or equipment, and can turn
on lights to scare off burglars or
light escape routes in case of fire.
Heating and air conditioning can
be scheduled up to nine weeks in
advance. Heating/cooling and
lights‘appliances schedules can
be stored for execution at will, a
feat impossible with simple timers.
Other convenience features in-
clude a wake-up alarm and an
appointment calendar.

Since humans are visual and
vocal animals, information is pre-
sented visually (on the display)
and verbally (via a voice syn-
thesizer). Warnings and periodic
announcements are made by
voice.

The new Tomorrowhouse (mod-
el 2.2) will include remote monitor-
ing via any Touch-Tone phone.
The user can call home, inquire
whether there were any intrusions
or power failures, and issue com-
mands or change schedules.
Tomorrowhouse can also call the
office, vacation number, or neigh-
bor in case of emergency and give
an appropriate voice message.

For people who already have
Apples, prices start at about $800.

Broadcasters’ guide
heralds teletext push

As part of a stepped-up market-
ing push of the British World Sys-
tem Teletext, British Video and
Teletext (BVT—the marketing and
promoting arm of the British
videotext and teletext industry) has
mailed a new Broadcasters' Guide
to Teletext—the World System, to
executives and engineers of
broadcast groups and 1,000 televi-
sion stations across the U.S.

The guide describes teletext, ex-
plains how to make money with
teletext, how to get a teletext
magazine started, and presents
details on British World System
teletext receivers, standards, and
maintenance.

BVT will continue to make avail-
able the Prestel World Service, a
videotex system that provides in-
formation such as international

commodity prices, shipping, and
travel data. (Teletext is one-way
transmission of information via
broadcasting or cable, while
videotex is one- or two-way com-
munication of information via
phone lines or cable.) But due to
the numbers of hardware and soft-
ware vendors in the United States
currently using the Prestel stan-
dard, BTV will confine its active
promotion to convincing
broadcasters that “Today is the
day to get into teletext.”

AM stereo transmission
for “Grand Ole Opry”

WSM, Nashville, Tennessee,
which has been transmitting
“Grand Ole Opry" since 1925,
switched over to AM stereo last
December using the Harris sys-
tem. The station covers 38 states
with its 50-kilowatt signal.

“We hope," said Tom Cassetty,
WSM's general manager, “that AM
stereo radios for homes and cars
will be on the market soon.”

CBS, Sony join to make
audio discs in U.S.A.

A plan to make Compact Disc
audio software in the United States
has been announced jointly by
CBS, Inc. and Sony Corp. of
Japan. The discs will be made by
CBS-Sony Inc., a corporation
owned equally by CBS and Sony.

The Compact Disc is the first
commercially produced digital-
audio playback disc. The technol-
ogy uses a small, reflective 4%-
inch disc that is read by a beam
from a solid-state optical laser. The
dynamic range, signal-to-noise
ratio, and channel separation are
all over 90 dB. Wow and flutter are
unmeasurable, and frequency re-
sponse is flat over the whole audio
range.

Since the playback system is op-
tical, with no surface contact, the
Compact Disc will retain its original
quality for an indefinite period of
time, and is less liable to suffer
physical damage.

Under present plans, CBS Rec-
ords will market Compact Discs
imported from CBS-Sony of Japan
in 1983, and CBS-Sony will start to
manufacture them in the United
States some time in 1984. R-E
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REDUCE SHOCK HAZARD. NEW, VARIABLE
ISOLATION TRANSFORMER, ONLY $157.75

Here's extra safety for personnel— value you need. Monitor either jacks (so isolated AC may be applied
protection for equipment. Absolutely isolated output or direct input directly to circuit points). Completely
necessary for servicing or testing any voltage on panel meter. It's the most portable. Thermal overload protection
transformerless equipment—industry, versatile isolation transformer you of transformer and output protected
lab, school or field. can buy! by 2-amp. circuit breaker. Output
N : . - leads supplied.

ew WP-29 ISO-V-AC lets you set Two isolated outputs: polarized
isolated output voltage to precise standard two-wire socket and banana

VIZ Isotap® isolation transformers AC Leakage Tester

oy

-~

ﬁ& 2

L -
WP-28 Porta-Isotap
WP-26A Isotap WP-27A Isotap 1l 150 VA isolated, 500 VA
400 VA isolated, 400 VA isolated only. direct. Output 105-130V.
500 VA direct. Outputs QOutputs 25 to 150V AC TV adapaters supplied.
at 105, 120 and 135 V. in 5V steps. Carrying strap.
$85.00 $89.95 $65.00 WT-540B
For safety.
VIZ RELIABILITY. Detects AC leakage in
VIZ is a 50 year- old company. Our instruments are fully warranted, appliances and equipment.
parts and labor, for a year. All units tested to NBS standards. C%;Lbéa(}‘;%ﬁgﬁ
We offer service and parts availability fora minimum of ten years. 539 75 '
Over 15 repair depots in U.S.A. 5

Want full technical details and a demonstration? Call toll-free, 1-800-523-36986, for the VIZ distributor near you.

Look to VIZ for value, quality and availability.
Over 70 instruments in the line.
VIZ Mfg. Co., 335 E. Price St., Philadelphia, PA 19144
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The 4-day Winter Consumer-Electronics Show held in Las Vegas
in early January attracted a record attendance of over 78,000 to
evaluate the new products being introduced by the major consumer-
electronics manufacturers. These products will be showing up on the
store shelves during the coming months.

The products that attracted the most attention were computers,
telephones and videogames. On the computer front, new personal
computers were introduced by such well known names as Hewlett-
Packard, Mattel (called the Aquarius and it will, of course, play video
games), Texas Instruments, (the T/99/2, a basic computer that will
compete in the under $100 category). Computers were also in-
troduced by manufacturers new to the field, such as Spectra Video
(the model SV-318 contains 32K ROM, 32K RAM, Microsoft BASIC
in ROM, 52-graphic symbols, 16-color display, and more for $299.95)
and Data-Assette (the Jupiter Ace that will compete with the Timex/
Sinclair ZX81).

A horde of new videogame cartridges were introduced at the show.
New videogame consoles were also introduced. N.A.P. Consumer
Electronics unveiled their Odyssey Command Center that is compat-
ible with Odyssey? videogame cartridges and features a typewriter-
like keyboard and enhanced graphics. Mattel showed their new /n-
tellivision Il, actually a compact version of the currently available /n-
tellivision console. At the same time, Mattel was privately showing
their next-generation videogame, called the Intellivision Ill. Watch for
our June 83 issue that will feature a special section on videogames.

Of particular interest was the General Electric display of high-
technology products that included a Home Control System with a
CRT display. The device controls appliances by sending control sig-
nals over the existing house wiring and includes heating and air con-
ditioning control, a security and fire alarm system, and more.

There was also action on the VCR front. Manufacturers of Beta-
format VCR's announced a new Beta format with hi-fi sound.

Robots also made an appearance at the show. Nolan Bushnell
(founder of Atari, Inc.) introduced his long-awaited home robot. Two
models of the Androbot were shown. The advanced model, called
B.0.B., will sell for approximately $2500 and feature three Intel 8088
16-bit microprocessors, 3 megabytes of memory, and infra-red and
ultrasonic sensors. The basic model, called Topo, will sell for approx-
imately $1000 and acquires its intelligence from an outboard per-
sonal computer via an RF link. Neither the infra-red nor ultrasonic
sensors are supplied with the basic model.

With new product introductions of this kind, it appears that the
consumer-electronics industry is alive, well, and headed for a banner
year. Radio-Electronics will be there covering these and other de-
velopments as they happen, presenting you with the latest in-depth

information.
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SATELLITE/TELETEXT NEWS

RADIO-ELECTRONICS

CBS
ACCELERATES
TELETEXT

CBS has speeded up its timetable for introducing its “ExtraVision” teletext service, with an
eye toward national launch this year. The service, using the North American Broadcast
Teletext Standard format, is being transmitted on a test basis aboard lines 15-18 of the
vertical blanking-interval of the network feed. The national teletext magazine will include
about 100 pages of news, information, advertising, and other data, although CBS is stil
pondering how much room to leave for local stations to insert their own teletext material. CBS
also plans to put closed captioninginto the national teletext feed, offering subtitles so that deaf
viewers can follow the dialog in hews and entertainment programs.

MORE DBS
PROJECTS
APPROVED

The Federal Communications has approved the preliminary plans for Direct Broadcast
Satellites developed by seven more companies; those tentative OK's follow quickly on the
heels of the go-ahead given recently to Satellite Television Corp. Among the companies now
authorized to proceed with their DBS plans are CBS, Western Union, DBS Corp., RCA
Americom, Graphic Scanning Corp., U.S. Satellite Broadcasting Co., and Video Satellite
Systems. The companies have different approaches: For example, CBS is concentrating on
the high-definition-TV feature of its system; several others plan only to be carriers for the DBS
programming services of other companies.

The current round of FCC approvals is merely the go-ahead to begin developing systems.
Launch authorizations, orbital slots, and other technical approvals probably won't come until
late 1983 or beyond, after an international meeting hammers out a western-hemisphere
agreement for DBS technology.

Among the interesting features of the latest batch of DBS projects are the RCA Americom
systems, which will include four satellites, and the four-bird CBS system. In addition, U.S.
Satellite Broadcasting, owned by the Minnesota-based Hubbard Broadcasting, proposes a
four-bird ad-supported programming service. Graphic Scanning seeks a two-satellite system
which will offer two pay-TV channels.

In a separate action involving DBS, the Commission is encouraging public comments about
the susceptibility of DBS home receivers to extraneous interference. The research comes in
anticipation of this summer's international DBS meeting. In particular, the U.S. committee
going to that meeting wants to find out more details about possible problems, such as
out-of-band emissions from terrestrial systems in the next higher band which could fall into the
12-GHz frequency range used by DBS. In addition, the committee will examine harmonics of
emissions radiated by equipment in lower bands, such as microwave ovens, which could fall
into the 12 GHz spectrum.

AROUND THE
SATELLITE
CIRCUIT

Bell Labs has developed a system that can put two high-quality video signals on a single
satellite transponder with no loss in image. In a recent demonstration, Bell scientists showed
a time-frequency multiplexing system which squeezes a single TV channel into half the usual
transmission time. Using elaborate signal-processing techniques, the system stores material
from the first field of each video frame scan then adds only the differential information in the
second field. Both the first field and the differential data of the second field are then transmit-
ted simultaneously. The differential data sent in an upper band by means of double-sideband
suppressed-carrier modulation. That squeezing technique leaves room within the transmis-
sion for a second signal. Bell engineers think that they could even tuck a third video
transmission into the same transponder, although there would be some signal-quality loss for
all three channels if that happened. Nonetheless, the video-compression technique, which is
the latest in a long series of efforts to piggyback channels on a single circuit, is seen as an
important step in the search for ways to increase transmission capacity in the crowded skies.

Intelsat has adopted an earth station "Standard Z" intended to make it easier for in-
ternational satellite operators to design and build reception equipment. Until now, most
earth-station antennas used for domestic service have not followed any universal pattern.
The new “Standard Z" provides specific guidelines on performance characteristics and
differs from previous standards in that such items as the effective radiated power per carrier,
modulation methods, transmit gain, and channel quality are not included. R-E
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We gave

solderless breadboarding
a new name.

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

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

ics is 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 extra durability.
Proto-Board breadboards intro- bus strips that Their value and versatility are why
duced engineers, technicians emulate PC so many professionals and hobbyists
and hobbyists to a new way board layouts are “Proto-Board"-ing. And why you
should be, too.

Available with precision, fixed

and variable regulated power
supplies. or in unpowered Versions
Proto-Beard breadboards come

in & variety ol sizes and config-
urations, 1o meel virtually any
circull design challenge

GLOBAL  caitol-free for details
Ut et vt SPECLALTIES 1-800-243-6077
Europe: Phone Salfron-Walden 0799-21682, TLX B17477 During business hours

Canada Len Finkler Lid . Downsview, Ontarig CORPORATION

© Copyright 1981 Global Specialties Corporation

“See us at Electro, Booths 3139, 3141,
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VIDEOGAMES

New life for your Atari 2600

DANNY GOODMAN, CONTRIBUTING EDITOR

RADIO-ELECTRONICS

DEDICATED ATARI 2600 ENTHUSIASTS
become defensive whenever friends carry
on about one of the many systems now on
the market that offer arcade-like
graphics. By comparison. the 2600 seems
a generation or two behind. Even after
some wonderfully detailed graphic ex-
ecutions like Parker Bros.' Frogger,
Atari’s Defender, and Imagic’s Demon
Attack, the 2600 still lacks the **flash™’ of
the Intellivison from Mattel, and the new-
er systems by Atari and Coleco. That is,
however, only until you plug Starpath’s
Supercharger into the cartridge slot (see
Fig. 1). It's like discovering a completely
new game system, and the cost is only
about $70.
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FIG. 1

One of Starpath’s (formerly known as
Arcadia) founders. Bob Brown, is an ex-
Atari engineer who had alot to do with the
design of the 2600. As such, it’s not sur-
prising that he’s very knowledgeable
when it comes to working miracles with
that console.

Simply put, the Supercharger expands
the part of the console’s memory that
creates a graphic image and sends it to the
video screen. The 2600 by itself has only
enough *‘screen memory ™’ to handle new
video information every other horizontal
scanning-line (a TV picture is made up of
a few hundred such scanning lines).
Thus. the smallest video element is two
scanning lines thick. The Supercharger.
however. supplements the screen mem-
ory to accommodate new video informa-
tion on each line, greatly improving the
graphics resolution.

But the hardware—the Supercharger

unit itself—is only a small part of the
story. First, let’s clear up amisconception
among many game players—and even
retailers—about standard game-
cartridges for any home videogame. For
one reason or another, perhaps because
they resemble the old 8-track tape car-
tridges, the videogame cartridges are
often referred to as “‘tapes.’” They are
nothing of the sort! I don’t recommend it,
but if you were to open up a game car-
tridge, you would see a small circuit
board, one or two integrated circuits and
perhaps a few other components, but no
tape. The IC’s are, of course, ROM’s,
and they store the game program. When
the cartridge is plugged into the unit and
the game is switched on, the contents of
the ROM’s are downloaded into the con-
sole’s main memory and the game begins.
And so it has been, until Starpath.

With the advent of the Supercharger
comes a program-loading technique new
to home games, but well known to home-
computer hobbyists: downloading from a
cassette tape. All you need is a cassette
player into which you plug the cable com-
ing out of the Supercharger. Turn on the
2600 and TV (the Supercharger gets all
its power from the 2600) and you are
prompted on the screen to rewind the tape
and press pLAY. In about 30 seconds, the
screen fills up with color and you're in-
structed to stop the tape. Presto, you're in
the game.

Game play, though, is what makes or
breaks a system. And, on that score, Star-
path comes through with flying colors.
The tape packed with the Supercharger is
called Phaser Patrol. Similar to Srar
Raiders (Atari) and Star Master (Activi-
sion), Phaser Patrol puts you at the helm
of a space fighter whose goal is to clear 36
galactic sectors of enemy squadrons.
Your on-screen control panel makes full
use of the super graphics with sharp, clear
status indicators, digital readouts, and a
graphically unique relative-time keeper.
Flip the coLor/B + w switch on the 2600
console, and an ultrafine sheet of dots
slowly fills your viewing area. indicating
that your ""shields’” are on.

The game play is fast, and is sure to
keep your attention. If you “‘survive,”
you are rated according to your expended
time and energy. I prefer this space sim-
ulation over any other for the 2600, and [
place it just a notch under the version for

the Atari 400/800 computers.

More recently, Starpath has taken full
advantage of its cassette-loading tech-
nique with games that require multiple
loading as you master each level. It is
really like getting two or three complete
games on one tape.

Dragonstomper may become a cult
classic among home-videogame addicts.
It's a graphic adventure-type game in
which the player fights several different
kinds of enemies, and explores various
buildings in search of gold and a scroll to
gain access to the next level. When those
have been found, you do another load and
begin trading and buying provisions for
the third and most dangerous part of the
journey. The final phase (this is a three-
load game) is a completely different
screen layout with almost insurmountable
hazards on your way to face the dragon.
In the tradition of adventure-type games,
instructions are minimal, so be prepared
to spend many hours finding your way
around using trial and error.

As cassette tapes are less expensive to
produce than ROM cartridges, games
range in price from $14.95 to $18.95.
And when you consider that, for the most
part, the games offer better displays and
more involved play than the $35 high-end
cartridges, suddenly the initial $70 in-
vestment for the Supercharger and Phas-
er Patrol doesn’t look so bad.

Astrocade’s The Incredible
Wizard for Astrocade

LIFE FOR THE ASTROCADE (FORMERLY
Bally Arcade) console and its owners has
not been too easy of late. For one thing,
there have always been pretty slim pick-
ings when it came to cartridges. For an-
other, the manufacturer's (Astrocade,
Inc.'s) precarious financial situation,
which has become common knowledge in
these past few months, has put the future
of the machine in doubt. However, to
paraphrase Mark Twain, reports of its
death may have been greatly exagger-
ated. The company, at press time. was
undergoing reorganization and is hopeful
that it can continue producing the console
and even introduce some new cartridges

in the near future.
In any event, most of the cartridges that
continued on page 20
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1355 SHOREWAY ROAD
BELMONT, CA 94002

BUG TRAY .

e Quality Components
e Competitive Prices

BUG CAGE

!
ew!

One-Stop Component Center®

e Over 650 Items Available From Our 700
Authorized JIM-PAK Distributors
® Send Self-Addressed Stamped Envelope for 1983 Catalog and Distributor List

BUG BOX

w!
New!

S

BUG TRAYTM — siores in Bug Cage * Molded
plastic * Three styles: Open (1 compartment); Ver-
tical (5 compartments); and Horizontal (8 compart-
ments) * Ideal for tools, hardware, components, etc.
= Color: Black ¢ Size: 3.55" x 5.05" x B".

PART NO.

Horizontal Bug Tray (2)
Vertical Bug Tray (2)
Open Tray (2)

BUG CAGET™ — g |ocations store Bug Boxes,
Big Bug Boxes or Bug Trays * Modular & interlock-
ing * Cage size: 5-1/8"x5"x3-7/8" = Color: Blue

PART NO BGC-001B

LSI BIG BUG BOX™ — pesigned to store
large IC's, Resistors, Capacitors and Diodes » Three
vertical and three horizontal dividers included
» Color: Blue » Size: 4.9" x 3.3" x .6".

DATA BOOKS

Part No. Description Pages

30001  National CMDS { 628 pg.)
30003  National Linear .......{1952pg.)
30005  National TTL Logic ( 624 pg.)
30008  National Memory .. ....{ 464 pg.)
30009  Intersil Data
30013 Zilog Micro
10400  Intel Data

{1405 pg.)

PARTNO. .......... BLX-002B (2 Boxes)
ANTI-STATIC
PART NO. ....... BLX-002BAS (2 Boxes)

BUG BOX™ — 30 individual compartments
* Stores 60 8-pin or 30 14- or 16-pin DIPs » Heavy duty
injection molded plastic » Clear plastic cover slides &
locks » Cover marked w/numbers 1-30 » Compartment
size: 1" x 3.75" x .5" deep » Box size: 49" x 3.3"x 6"
* Weight: 1.75 oz. » Color: Blue

PART NO

BGX-002B (2 Boxes)
——————— ANTI-STATIC —————
PARTNO. ....... BGX-002BAS (2 Boxes)

JE224
Adjustable Switching
Power Supply Kit

CONNECTORS

Description Part No.

9 Pin Plug ety s ity 2L DEOP.
9 Pin Socket e, S48 DERS
15 Pin Plug DA15P
15 Pin Socket DA158
25 Pin Plug (Meets RS232) ... ..DB25P
25Pin Socket (Meets RS232) DB25S
ST PN Pl o s e s e o DRI TR
37 Pin Socket . ... DC378
S50PinPlug ............ . DDSOP
50 Pin Socket DD50S
Accessories
Hood for DE-9 Series Connectors. ..............
Hood for DA-15 Series Connectors | =
Hood for DB25 Series Connectors . . . ... DB25H
Hood for DC37 Series Connectors ..... DB3TH
Hood for DD50 Series Connectors .. ....... . DDSOH

DE-SH
. DE-15H

4-24VDC REGULATED, UP TO 5AMP

The JE224 is a high-efficiency power supply utilizing a
LH1605 5 amp switching regulator, The LH1605 pro-
vides high current output while maintaining a small
physical configuration. Open frame type to allow
mounting into restricted areas.

@ 4.8A, 9VDC @ 4.1A, 12VDC @ 3.3A, 18VDC @ 1.9A,
24VDC @ .5A. Overvoltage protection. Input: 115VAC
50/60Hz. Output variations within 20mV. Size: 8.24"L x
4.25"W x 2.25"H. Weight: 3.25 Ibs.

JE224 KIT

Anti-Theft Auto Alarm Sysmm .
= Audible horn is activated when door dr trunk is

opened » Alarm sounds for 3 min. — unless turned === |
off by secret 3-digit code.  Wire cutting will not £
deactivate alarm, * Code set by owner. = Uses only

0.01mA power. = System complete w/one black-

box control unit; one personal coded keyboard; 2 e

sets of sensors; one audible horn; & wiring (incl.

one 10A fuse).
CA-UE Aute Alarm

PART NO.

~ JOYSTICKS

5K Linear Taper Pots

100K Linear Taper Pots

150K Linear Taper Pots

40K (2) Video Controller in case

Muffin-Style Fan

* 105cim free air delivery
* 468" 5q. x 1.50" depth
* 10 years continuous duty at 20°C
* Impedance protected,
ambients to 70°C
» 115V 50/60Hz 14W
* Weight: 17 oz.

PART NO. ....MU2A1

|
FEATURES: Adjustable 4-24VDC: 5VDC @ 5A, 6VDC

Sprite-Style Fan

= 36cfm free air delivery

* 3.125" sq. x 1.665" depth

* 10 years continuous duty at 20°C
= 115V 50/60Hz

PART NO. . .PWS2107

DIODES
CRYSTALS
TRANSISTORS
SOCKETS

Door Security System
* Coded door alarm. = Instant or 7-second dela
system. e« Alarm activated as door is opened.
* Can be de-activated by pressin? personal code.
= Power: One 9V battery (notf incl.).  System in-
cludes one personal coded keyboard and one

magnetic sensor.
ES-07 ooor atarm

PART NO

PART NO
Stereo

Cassette Player
with FM Stereo Tuner Pack |

¢ Lightweight Headphones

¢ Cr02/Metal/Normal
Tape Selector

¢ Anti-Rolling Mechanism

FEATURES: =Blue carrying case, shoulder strap, belt strap, SPEAKEHS
lightweight headphones, FM stereo tuner pack & instruction manual
* Talkline » Tone selector * Cr02/Metal/Normal tape selector » LED
= Built-in microphone e+ Stopi/eject,
rewind/review, fast forward/cue, tape/radio selector functions = Vol.
control = Ext. power input jack e Headphone jack = Auto-stop
tape ends) e+ Anti-rolling
mechanism (prevents sound from quivering when walking, jogging,
etc.) » Weight: 13 oz. » Requires 4 AA batteries (not included) » Size:

operation indicator

mechanism (shuts off

player when

B "L x 4"W x 1-1/8"H

PARTINO:t . L0 i MODEL TWF-802

KITS
SWITCHES
RESISTORS

LEDS

HEAT SINKS
KEYBOARDS

Home Alarm System
= Self-Installation « Presettable w/individual
3-digit code — no key nec, = instant or 10-sec.
delayed warning system = Alarm sysiem incl. win-
dow & door contacts » One 9V battery required (not
incl.) Low power consumption (0.01mA) e Loud
audible alarm (90db) e Delayed exit feature
« System complete w/one control station with
built-in siren and test button; 4 magnetic contact

] sets & connecting wires for entire system

PAHT NU‘ ST-[I5 Home Alarm System

WIRE

TOOLS
CORDS
SOLDER
IC'S
BOOKS
CAPACITORS
and more. ..

play,

CIRCLE 15 ON FREE INFORMATION CARD

¥

FEATURES: Lightweight headphones. Left/right balance control.
Full fidelity stereo sound. Additional black soft carrying case &
shoulder strap. Belt-clip (hands-free). Uses 3 AA cell batteries (not
included). Compact size: 3-1/8"H x 4-7/8"L x 1D, Wt. 6 oz.

PART NO.

Mini Stereo urc
AM/FM ——
Receiver

WITH HEADPHONES For Joggers,
Cyclists, Skaters & Sports Events

MODEL 2830
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Everybody’s making money
selling microcomputers.
Somebody’s going to make money
servicing them.

Now NRI Trains You At Home To Make Money Servicing, Repairing,
and Programming Personal and Small Business Computers




Training now includes either the TRS-80 Model
111 Microcomputer with Disk Drive or the
TRS-80 Color Computer with Computer Access
Card; professional LCD multimeter; the NRI Dis-
covery Lab; and hundreds of demonstrations
and experiments.

Seems like every time you turn
around, somebody comes along with a
new computer for home or business use.
And what's made it all possible is the
amazing microprocessor, the tiny little
chip that's a computer in itself.

Using this new technology, the in-
dustry is offering compact, affordable
computers that handle things like pay-

rolls, billing, inventory, and other jobs for S8

business of every size . . . perform house-
hold functions including budgeting, en-
vironmental systems control, indexing
recipes. And thousands of hobbyists are al-
ready owners, experimenting and develop-
ing their own programs.

Growin

Deman

for Computer
Technicians

This is only one of the growth fac-
tors influencing the increasing opportuni-
ties for qualified computer technicians.
The U.S. Department of Labor projects
over a 100% increase in job openings for
the decade through 1985. Most of them
new jobs created by the expanding world
of the computer.

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

Learn At Home
to Service Any Computer

NRI can train you for this exciting,
rewarding field. Train you at home to ser-
vice not only microcomputers, but word
processors and data terminals, too. Train
you at your convenience, with clearly
written “bite-size” lessons that you do eve-
nings or weekends, without going to
classes or quitting your present job.

Your training is built around the
latest model of the world's most popular
computer. Its the amazing TRS-80™
Model I11 now with disk drive and the ca-
pabilities and features to perform a host
of personal and business functions. No
other small computer has so much soft-
ware available for it, no other is used and
relied on by so many people. And if's
yours to keep for personal and business
use.

You get plenty of practical experi-
ence. Under NRI's

carefully planned
training, you even

install a disk drive verifying its operation
at each step. Using the NRI Discovery
Lab® that also comes as part of your
course, you build and study circuits rang-
ing from the simplest to the most ad-
vanced. You analyze and troubleshoot
using the professional 4-function LCD
digital multimeter you keep to use later in
your work. Then you use the lab and me-
ter to actually access the interior of your
computer . . . build special circuits and
write programs to control them. You “see’
your computer at work and demonstrate
its power.
Same Training Available
With Color Computer
NRI offers you the opportunity to
train with the TRS-80 Color Computer as
an alternative to the Model III. The same

technique for getting inside is enhanced
by using the new NRI-developed Com-
puter Access Card. Only NRI offers you a
choice to fit your specific training needs.
Become the Complete
Computer Person

In addition to training in BASIC
and advanced machine language, you
gain hands-on experience in the operation
and application of the latest computers for
both business and personal jobs. You're
trained to become the fully rounded, new
breed of technician who can interface
with the operational, programming, and
service facets of all of todays computers.
You're ready to take your place in the new
electronic age.

Other Opportunities

NRI has been giving ambitious peo-
ple new electronic skills since 1914. To-
day’s offerings also include TV/Audio/
Video Systems servicing with training on
our exclusive Heath/Zenith computer-pro-
grammable 25" diagonal color TV . . .
Industrial Electronics, Design Technology

B ... and other state-of-the-art
COUISEs.

Free Catalog . . . Mail Card
oday

Send the postage-paid card for our
104-page catalog showing all courses with
equipment and complete lesson plans.
There's no obligation other than to your-
self. See how NRI can help you take ad-
vantage of the exciting job and earnings
opportunities in the exploding field of mi-
crocomputers. If card has been removed,
please write to us.

NRI SCHOOLS
McGraw-Hill Continuing
/K Education Center
Cj‘.l. 3939 Wisconsin Ave.
I - n Washington, DC 20016

We'll give you tomorrow.
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VIDEOGAMES

continued from page 14

RADIO-ELECTRONICS

The Incredible Wizard  Astrocade
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do exist are of high quality, owing largely
to the vast graphics and sound resources
of the Astrocade console electronics. One
such cartridge is The Incredible Wizard,
Astrocade’s home version of the mildly
successful Midway arcade game, The
Wizard of Wor-.

The game can be played by either one
or two persons.

In the game, your warrior descends
through many different mazes, battling
three different kinds of creatures. The
farther you get in the game, the faster and
more numerous the creatures become.
Some of the creatures are invisible unless
you're in their line of sight (when it may
be too late), so a radar screen without
maze walls indicates the approximate
locations of the unseen menaces. When
all the creatures have been blasted by your
“‘concentrated unified-field-disturbance
rifle’” the flying Worluk appears. You've
got to shoot him before he either runs you
down or escapes through one of the side
escape doors. If you get him, the next
maze scores double point-values. At ran-
dom maze levels, the hooded Wizard will
appear, racing about like crazy, hurling
lightning bolts. If you are good enough to
shoot him, you’ll exprience a fantastic

light and sound show as the dungeon
trembles, and your next maze will be
worth quadruple points. At higher levels,
mazes show up that have no visible walls.
As in the arcade game, those are called
Pits.

Graphic detail is fine enough to see that
your warrior is suited up in a helmeted
space suit with a back pack. When he
shoots, the kick from the rifle blast sets
him back on his heels for a half second.

A diverse sound package adds to the
appeal of the cartridge. The chirp-like
sound of some of the creatures, the rifle
blasts hitting a target, the disorienting
sound of the trembling dungeon, and
musical interludes all help to keep things
interesting.

In many respects, including Astro-
cade’s rather nice hand controller, The
Incredible Wizard is much more enjoy-
able than its arcade ancestor.

1 up HIGH SCORE
42860 52420
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~ Atari

Pac Man
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ATARI'S NEW 5200 GAME SYSTEM
has the advantage of having some of the

best home versions of arcade classics in
its cartridge library, and Pac-Man is no
exception. Arcade addicts who were
disappointed with Atari’s version for the
2600 will have little to complain about in
this rendition. The game designers took
great care in copying arcade features such
as board-level indicator (standard fruit
symbols until you get near the top
range—where an Atari logo is the
symbol—and keys at highest range);
bonus point symbols appear under the
monster pen twice during each board;
monster “*blue time"" varies as difficulty
levels increase (including some where
there is no blue time); 1up, 2up, and HIGH
scores are shown; maze walls flash
between levels; etc. Even intermissions
appear between some levels (something
even the Atari home computer Pac-Man
cartridge doesn’t do).

The basic difference between the home
and arcade versions is that some of the
arcade sounds are missing, like the
“*wocka-wocka-wocka’ of Pac-Man
eating dots and the sound of a deflating
Pac-Man that’s been captured by a
monster. Another minor difference is that
the monitors used in the arcade version
were oriented vertically, while your
home color-TV display is horizontal
(because your TV is wider than it is tall).
But, while the maze is slightly different,
it’s just as challenging as the original.

A tendency you’'ll have to overcome is
working the joystick too hard. It's not
easy when all four monsters are after you
and you're a long way from an energy
pill, but the controllers on the 5200 need
only a very light touch to get Pac-Man
moving in the right direction. But for
about $40 on the $250 console, you've
got the closest thing to the $2500 arcade
game you can get. R-E

“About that new natural English syntax
translator package, Mossman...!"'

L]
[=]
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Your
brain
works 3 times
as fast as your
fingers can write! That's where the
Calculator comes in — you can go
three times as fast with your machine
doing the dirty work.

It's easier and more interesting. And
ou'll understand it better when it's fun.
If you haven't yet tried out a modern

scientific-statistical calculator, you're in
for a pleasant surprise — see below!)

WHY MATH? To get a promotion or a new
job. Just to hang on to that job you've got.
To quicken your mind. Tounderstand this
world you live in. To impress people. Just
for some fun you'll feel good about. (Read
those letters below to see how it has
worked for others.)

Do it at home...You can start right
away and goasfastasyoulike! Putitaside
while you're busy with something else —
in short, set your own pace!

Lots of us like to avoid being com-
pared with the other members of a class
— we like to set our own standards. Too,
we like to save the time and expense of
going to a school or seminar. (Best of all,
it's a lot cheaper to study at home where
the rent is already paid — read on/)

Let’sbe honest. Youwouldn'texpect
to learn to play baseball or chess by
watching an expert doit. Math is the same
— you'll need to do some work. BUT —
with my calculator method, you'll see it's
a whole new ball game!

THIS METHOD IS FRIENDLY! You can
use it on your own. You follow interesting
examples step-by-step with calculator
keystrokes — instead of algebra.

Let me introduce myself — I'm Dr.
George McCarty and I teach at the Uni-
versity of California. Tens of thousands
of people like yourself have already used
my guidebook to teach themselves cal-
culus. Recently | have teamed up with
another professor. We put those same
tested and proven techniques to work for
you in a new Statistics Guidebook.

Even if you've had trouble with
math, this method will work for you.
Choose the one you want to learn,
calculus or statistics (or both)
and start foday/

As pennywise Ben Franklin said,
“An investment in knowledge pays the
best dividends.”

LOOK AT WHAT THEY SAY

cHoost STATISTICS

It's used everywhere — to set insurance
rates and to assess a drug’s effectiveness,
to detect a crooked roulette wheel and to
measure lightbulb lifetimes, to audit the
books and to find your position at sea.
People have always known that their
experience was not a perfect guide to the
future. Statistics shows us
that uncertainty is not
only inevitable but
it itself is measurable.
You'll find out about
this in my guidebook.
You'll read informal ex-
planations with detailed cal-
culations for topics like “confidence
intervals” and “contingency tables.”

YOU'LL BE DOING Inference and Hypothesis
Testing, the Chi-Square Distribution, ANOVA,
Regression and Correlation, Non-Parametric
Methods — they're all here.

SUPPOSE YOU HAVE ALREADY STUDIED
STATISTICS. You'll use Quick-Reference Guides
to go straight to a topic you want to refresh yourself
on — then get right-now answers in your own field,
business, biology, science, psychology, education.

The Guidebook is guaranteed to
work with any calculator or computer. If
you would like to start out with a fancy
new machine, order my Statistics Kit
which includes the gquidebook
and a TI-35 calculator which
finds means and standard
deviations at the touch
of a button. It has
an LCD display, 1000
hour batteries — the works.

PHONE MC or VISA ORDERS TO
(714) 831-2637

Ask for our Catalog of books and calculators.

CALCULATOR MATH?

cHoose CALCULUS

The math of science and engineering —
satellite orbits and compound interest,
bacterial growth and
radioactive decay,
marginal profits and
reaction rates.

You'll find out
about these concepts
when you use the —
Calculus Kit. This Kit
contains my guidebook and a TI-35
calculator which finds log and trig values
at the touch of a button. (It's modern, too,
with LCDdisplay and 1000 hour batteries.)

In the guidebook you'll learn both
differential calculus and integral cal-
culus — even differential equations!

NEED TO EVALUATE functions, areas,
volumes — solve equations — use curves, trig,
polar coordinates — find limits for sequences and
series? [t's all here!

If you're in the biological, social or physical
sciences, you'll be doing Bessel functions, carbon
dating, Gompertz' growth curves, half-life, future
value, marginal costs, motion, cooling, proba-
bility, pressure — and plenty more.

Important numerical algorithms are here, too:
rational and Padé approximation, bracketing,
continued fractions, Euler's method, Heun's
method, iteration functions, Newton's method,
predictor-corrector, successive substitutions,
Simpson's method and synthetic division.

If you already have a scientific
calculator, you can get just the Calculus
Guidebook.

S A

P.S. — YOU CAN DO IT! I'm certain
I can show you this easy way to success
with math, so I guarantee it fo you
unconditionally — if you are not satisfied
just send it back for a prompt refund!

.

/
I Cokugy
I} Cokrgy

e

r

»"_.excellent diagrams and clear explanations.”
—POPULAR SCIENCE

*Professor John Ball of Harvard College writes:
*I wish I had had as good a calculus course.”

your book and a calculator the whole idea becomes
clear in a moment, and is a MOST REFRESHING
EXPERIENCE."

5.C. McCluney, Jr. of Philadelphia writes: “With

eProfessor H.I. Freedman of the U. of Alberta,
states, “There can be no question as fo the
usefulness of this book.. lots of exercises...very
clearly written...easy reading.”
", straight-fo-the-point explanations..."”

—HP Key Notes
*Tekironix Engineer Bill Templeton says,
“The best, most clearly written book I have seen
for improving your math skills."

TAX DEDUCTIBLE FOR PROFESSIONALS
el e e

YES, I want to learn math fast and easy with your new method. If ] am not more
I than satisfied I can return it for a quick refund. RUSH me the guidebook or com- I
plete kit I select below (kit contains the guidebook and a modern TI-35 calculator). J

I []Send FREE Catalog of books & calculators

|  STATISTICS GUIDEBOOK KIT
Howmany? O $14.95 ol $39.95
Handling/Shipping 1.00 2.00

| Tax(withinCalit.) .90 2.40

| TOTAL o

| CALCULUS GUIDEBOOK KIT

| Howmany? s19.95 [Js44.05

I Handling/Shipping 1.00 2.00
Tax (within Calif.) 1.20 2.70

TOTAL
I For AIR SHIPMENT add $3.00 per item
Phone (714)831-2637 (MC or VISA only)

Enclosed is (] Check, [(1M.O.; orcharge
my MC/VISA... Sl

Card #

Name

Address

City

State, Zip

QUTSIDE USA, surface shipping is $2.00 per
book or $5.00 per kit. Air shipment is $5.00 per
book or $10.00 per kit. U.S. FUNDS PLEASE.

EduCALC Publications, Dept. D3
27953 Cabot Road
South Laguna, CA 92677

[——
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LETTERS

Address your comments to: Letters, Radio-Electronics,
200 Park Avenue South, New York, NY 10003

NO SELLOUT

Thank you for not selling out and becoming
another computer magazine.

Even if computers are now everywhere,
not everyone has an interest in those things.
For those who are computer buffs, there are
many publications devoted entirely to that
field. | would suggest that they read them and
leave the electronics magazines to those of
us who appreciate the fact that the world of
electronics doesn't revolve around just one
specific technology.

RANDALL FRASER
Worcestor, MA

THE FCC

| was very disappointed at the ignorance
about the facts, and the shallow thinking that
was exhibited in Radio-Electronics’ Jan-
uary 1983 editorial: “Committing Suicide—
FCC Style.”

In dealing with the FCC for over 20 years, |
have found their current overall policy attitude

to be the most progressive, commonsense,
and up-to-date so far.

Even taken out of context, the quotes of
Chairman Fowler that you used do not sup-
port the conclusions that you derived from
them. Mr. Fowler did not say (or imply) that
either technical or basic licensee quali-
fications would be reduced. Instead, he rec-
ognizes that a great portion of the licensees’
time and money are spent on paperwork and
compliance to superfluous and outdated
rules—as is the commission's time also. If
you have ever filed an application, or main-
tained a license for a station other than a CB
station, you should know how needlessly
time-consuming it is.

The only way that the public will interpret
Mr. Fowler's words as an approval of home-
brew broadcast stations, or 1 kW CB stations,
is when they read it in publications such as
yours, and assume that you are knowledge-
able on the subject.

| have read Radgo-Electronics (and its

earlier titles) for close to 30 years and will
continue to do so as long as the articles are as
good as the ones in this issue—despite the
poorly-thought-out content of the January
editorial.

How about some positive thought and con-
structive comments in the editorials? (Any-
one can sit on his or her butt and complain!)
What's your answer toward properly using
and balancing the radio spectrum? How are
we going to accommodate future technol-
ogies and spectrum requirements? Do you
even care?

JACK K. DANIEL
New York, NY

Of course we care! And | wish | had a
solution for every problem currently facing
the FCC—but | don't. | also applaud any at-
tempts to reduce much of the needless and
wasteful bureaucratic red tape that currently
exists at the FCC. However, across-the-
board general deregulation is not the answer.

PN

NOW...DMM’S AND SCOPES FROM WORLD RENOWNED

SOAR CORPORATION

SUPERIOR ENGINEERING ¢ EXCELLENT QUALITY « UNEQUALED PRICES

ahn

ME-533

312 LCD AUTORANGING DMM’S

35MHz DUAL TRACE AND LOADED

3

$56 o

gy

ME-532

Measure AC/DC Volts = AC/DC Amps =
High/Low Power OHMS e« All Auto Range *
Decimal With Annunciators

ME-531

All features of 533 Plus Continuity Beeper

$59
$79

And Diode Test

ME-532 ME-533

ME-531

All features of 532 & 533 Plus 10 Amp AC/DC

COMPLETE WITH PROBES, BATTERIES, FUSE

MODEL MS-6035 '
$799

COMES COMPLETE WITH 2, 10:1 HOOK-ON PROBES

1mV Sensitivity

20 Sweep Speeds To 0.1m Sec
. Trigger Delay

Trigger Hold-Off

Alternate Trigger

6" PDA CRT

Easy Trace Rotate

HF & LF Filters, TV Sync.

"8 5 8 0 0 80

20MHz DUAL TRACE

Rotator

MODEL MS-6020
$599.00

5mV Sensitivity

19 Sweep Speeds To 0.5m Sec

CHZ Invert, TV Sync

Modes, CHI, CHZ, Dual, Add, Chop

51" Rect. CRT Internal Graticle & Trace

5 Trigger Modes

COMES COMPLETE WITH 2, 10:1 HOOK-ON PROBES

MODEL 8050
$89.95

SUPER PERFORMANCE DMM

* 30 Ranges, 8 Functions With Full Overload
Protection, 10 M'{2 Input

10 Ampere AC/DC Ranges

Diode Test, Transister hFE Measure

Super Fast Continuity Beeper 0.4 Sec

Large Bold %" LCD Display With Auto Zero,
Decimal And Low Battery Indicator

Complete With Battery, Probes, And Spare Fuse

OPTIONAL CARRYING CASE $9.90

WM. B. ALLEN SUPPLY
1601 Basin Street, New Orleans, LA 70116

Over 70,000 electronic items
in stock for immediate delivery.

| VESA |

CALL TOLL FREE

800 535-9593

LOUISIANA TOLL FREE 800 462-9520

CIRCLE 32 ON FREE INFORMATION CARD




Chairman Fowler's statements, coupled with
recent FCC decisions (or, shall | say non-
decisions), such as teletext and AM stereo,
indicate that across-the-board deregulation
is the ultimate intent.—Editor

This is in response to the editorial, “Com-
mitting Suicide—FCC Style," in the January
1983 issue. | think that you have mis-
interpreted Chairman Mark Fowler's com-
ments. My understanding is that those com-
ments refer to getting the FCC out of regulat-
ing the non-technical aspects of broadcast-
ing. To that end, | applaud Chairman Fowler.
The FCC should be solely a technical regula-
tory agency—not an agency that deals with
social policy.

Unfortunately, Chairman Fowler's dereg-
ulatory juggernaut does not want to stop at
getting the FCC out of social engineering—
the momentum is carrying through to bona-
fide regulatory areas such as standards,
operator licensing, type approval, operating,
and maintenance logs.

If Chairman Fowler's unregulation/
deregulation/reregulation approach turns out
to work, | for one will gracefully acknowledge
the yalidity of his premise that the “forces of
the market place" are preferable to artificial
regulation by a government agency. Howev-
er, if he is wrong, and the wisdom of the
Communications Act of 1934 is vindicated,
we will certainly have an incredible mess to
clean up.

DANE E. ERIKSEN
Alameda, CA

FASTER THAN LIGHT?
Inregard to the article, “Faster Than Light,"”

by Harold W. Milnes, Ph.D., in the January
1983 Radio-Electronics, | believe that he
made a misinterpretation of what was
observed.

Referto Fig. 2 on page 56 of the January 83
issue of Radio-Electronics. When a positive
pulse was applied to point A by the generator,
current flowed into the delay circuit. Since the
ground of the generator was connected
through resistor R to point B, current flowed
through R, producing the same positive pat-
tern at B as was observed at A, and through
the other end of the delay circuit. Superim-
posed on the scope picture was a mixture
between a standing wave and a traveling
wave produced by these signals entering
both A and B. That accounted for what Dr.
Milnes attributed to line distortion.

In other words, he did not observe anything
traveling faster than light.

HARVEY GLUCKMAN
Montauk, NY

Radio-Electronics’ recent article, "Faster
Than Light?" (January 1983) does the read-
ers and staff writers of your magazine a dis-
service. | am especially concerned about
your younger readers, who may consider as
gospel that seriously flawed sojourn into
pseudo-science. As any scientist, engineer,
or for that matter any well-trained technician
conversant in electromagnetics knows, the
wire “delay line" referred to in the article is
neither a delay line nor a transmission line. It
is a crude antenna, which serves to radiative-
ly couple the two oscilloscope channels. The
author's conclusion that signals travel faster
than light is based on an incorrect and naive
analysis of data obtained from a flawed and

simple-minded experiment. The wire may be
made as long as the author wishes, and the
same apparent result would still be forthcom-
ing.

Literally hundreds of crank articles dealing
with the speed of light and relativity are writ-
ten every year. Itis unusual, however, to see
such an article in a technical publication—
especially in a magazine of the stature of
Radio-Electronics. By publishing such non-
sense, the accuracy and usefulness of all
articles in the magazine are thrown into ques-
tion.

DR. THOMAS D. ROBERTS,
University of Alaska,
Fairbanks, AK

COMPATIBILITY

While your computer buyers' guide in the
October 1982 Radio-Electronics is full of
useful information not easily obtained es-
lewhere, | feel that you could say more about
compatibility. For example, in the Com-
modore line, the MAX and the 64 are compat-
ible, so that programs on cassette and car-
tridge written for the MAX will also run on the

'64. However, neither machine is compatible

with the VIC-20. In fact, the cartridge port on
the VIC-20 is of a different configuration.
Such information could be a highly important
factor in deciding which machine to buy, es-
pecially at the low end where CP/M is not
available and where each machine typically
has its own version of BASIC. And | wonder:
Why don't companies such as Commodore
point out those important differences in their
advertising?

HAROLD MILLER

Clayton, GA R-E

TRITON MARKETING Corp.
679 REMSEN AVENUE
BROOKLYN; N.Y. 11236

We Accept Mastercard and Visa

TOLL FREE HOT LINE )
1-800-221-6838
1-212-348-8000 |

MICROWAVE TV |

DCV - 200
(_\ s @ Ideal for Medium
! . Bignal Arsas

@ 45 B System Gain

@ 1.9-2.7 GHz
@ Bullt in A/B Switch
@ AN Cable & Hardware

— $129.95 —

[ SATELLITE TELEVISION SYSTEMS

TRITON:

DON'T BUY LESS S8YSTEM THAN YOU WANT, OR MORE

A NEW APPROACH
TO
SATELLITE TV ...

MDC - 23D
@ Commaercial Styling t
® 2 Microwave Stages
® 53 08 System Gain
@ 2.1-2.0 QHz
@ Bullt In A/B Switch
@ AN Cable & Hardware

THAN YOU NEED. ONE PHOMNE CALL WILL INSBURE THAT
YOUR SATELLITE DOLLARS ARE WELL SPENT.

ALL TRITON SYSTEMS ARE EXPANDABLE. START WITH
THE "ADVENTUER" AND YOU CAM ADD COMPOMEMTS AS
YOUR MEEDS CHANGE.

NO S8YSTEM I8 COMPLETE UNTIL YOU DECIDE IT 18......

$149.95 ADVENTURER: 10' fiberglass with pole polar mount, Avantek 12(°K LNA, Gillaspie s
T600A receiver, electronic scaler feed, 100" wire and instructions. 276.00
MDC - 23P * X
i el STARGAZER: The "ADVENTURER" plus East/West motor drive. 2626.00
0.5 Warmetes S0 STATESMAN: The "ADVENTURER" plus a programable motor drive. 2026.00
: T PERFORMER: The "STATESMAN" with a stereo processor for all stereo formats. 8ars.00
2.1-2.8 GHx
“ © Dulk in A/B Switch EXECUTIVE: The ultimate system with wireless remote control, Featuring a 10°
b— © AN Cable & Hardware fiberglass reflector, pole polar mount, IR remote, auto polarization
— $199.95 — of Avantek 100°K LNA, all stereo formats, programable motor drive. 3760.00
URBANA: A true roof mountable system weighing only 160 pounds. With an
WE CARRY A EUMPLETE LINE OF i Avantek 12081KLNA. Gillaspie 7600A receiver, scaler feed and
rotator, East /West motor drive,100' wire and instructions. 3300.00
CABLE TV CONVERTERS & DECODERS o)
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EQUIPMENT REPORTS

FOR MOST AUDIO ENTHUSIASTS, SETTING
up an audiophile’s sound system means
laying out a very large amount of cash.
For those interested in electronics,
however, there is an option—build one of
the high-quality units currently available.
If you do that, you'll not only cut the cost

Monarchy EngineeringA501/A502
OVERALL
PRICE
ease| | (BB ] |
OF USE
TS
MANUAL

PRICE [ [
VALUE [

[1][2]3[4fs]6]|7]8]9]10

A

.of your system, but gain the added pride

and satisfaction of listening to com-
ponents you built yourself.

Among the better units we've seen late-
ly is a pair of matching components from
Monarchy Engineering (380 Swift Ave,
Unit 21, South San Francisco, CA

94080). Those are the model A50] power
amplifier and the model A502 preamp/
control-center. The sound quality of
those units compares favorably with
high-quality assembled units on the mar-
ket. There are some problems with the
construction, however, particularly with
the instruction manuals, but we'll get to
that later. Let’s first take a closer look at
the units and their features.

Model A501 power amplifer

The power amplifier (shown) offers
several unusual features. For instance, it
offers switchable Class A or Class AB
operation. In the stereo mode, the output
power is 25 watts-per-channel Class A
and a hefty 100 watts-per-channel Class
AB. In the monaural mode, the two stereo
channels are connected together in a
bridge configuration and the power out-
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GET THE SAME VIDEQ TRAINING
THE PEOPLE AT SONY GET.

Now you can be trained by Sony even if you

aren't employed by Sony.

Because we're making our vast library of train-
ing videotapes available to you. The very tapes that
teach our own engineering, servicé and sales personnel.

The tapes cover the products and concepts of
video and its related technologies. You can learn the
basics of video recording. Color systems. :
Digital video and electronics. Television

production. And more. |

Plus you can learn how to service
cameras,VTR’, and other video products.

As professionally as Sony does.
The tapes are pro-
duced entirely by
Sony and contain g
up-to-the-minute
information. They |
communicate clear- §
ly and simply. And
some of them are \
even programmed for
interactive learning.
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And learning through video can be done at
your own pace, in the convenience of your home,
shop or school. Reviewing is quick and easy. And
the tapes are always available for reference.

Send for your catalog, which lists more than
250 titles. In your choice of 3/4” or 1/2” formats.

Write Sony Video Products Com-
pany, Tape Production Services,
700 W. Artesia Boulevard,

Compton, California 90220,

L Or call (213) 537-4300.

Of course, there’s no
_ obligation. Except the
obligation you have to
yourself: to find out
about the best train-
ing available in
one of the country’s
fastest-growing,
most lucrative fields

SONY.

Video Communications
Somy is a reg. trademark of Sony Corp.




THE POMONA PROMISE

We provide the design engineer with the best
“black boxes” made in this country.
Or anywhere.

FAMANL biakihamER
FEMARL ERIRRNLE

That may seem like & tough
promise to deliver on. But if you
talk to the professionals of the
electronics industry, you’ll learn
Elickly and with great assurance

at the “black boxes” designed
and produced by ITT Pomona
Electronics are looked upon as
the best in the business. Bar none.

The reason goes back to
when we first introduced the idea
of providing convenient con-
tainers for special test circuits. We
promised then that ours would be
the best. And that’s the way it’s
been.

Since then our line has ex-

panded to eleven different series
to accommodate just about any
component packaging require-
ment you’ll ever need.

At ITT Pomona Electronics,
we know there is no such thing as
standing pat. We also know that
your needs change and your ex-
pectations become greater as the
demands become more severe. To
this end we will continue to create
a better way. A better product.

That’s a promise.

All of our products are
described and illustrated in our
General Catalog, and it’s free. Just
call (714) 623-3463 or 623-6751.
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TWX 910-581-3822. Write to us at
ITT Pomona Electronics, a Divi-
sion of International Telephone
and Telegraph Corporation, 1500
E. Ninth St., Pomona, CA 91766.

In Europe: ITT CANNON
BELGIUM S.A./N.V. Rue Colonel
Bourg Str. 105 Space A (B.3) 1140
Brussels, Belgium. Phone: 02-735-
6094.

Our products are available
through your favorite electronics
parts distributor.

ITT Pomona Electronics

£861 1iHdY
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put is 100 watts-per-channel Class A and
300 watts-per-channel Class AB.

The manufacturer’s specifications for
total harmonic distortion (THD) is less
than .007% Class A (.01% Class AB).
Other important specifications include a
frequency response of 5 Hz to 200 kHz
(— 1dB), a signal-to-noise ratio of 105-
dB Class A (115-dB Class AB), channel
seperation of better than 80 dB at 1 kHz,
and internal noise of less 0.3 mV Class A
(0.2 mV Class AB).

All of the supply voltages in the
voltage-amplification stage are reg-
ulated. The unit is protected from over-
heating by a rather interesting high-
efficiency liquid convection-cooling sys-
tem. It may be a bit disconcerting to find
that if you listen very carefully to the unit
(assuming there is no input, of course)
you can hear it ‘‘bubbling away’” much
like a radiator. Rest assured, however,
that this is normal; what’s more important
is that the system works, and works well,
affording excellent thermal stability.
Other protective features include a DC-
sensing speaker protection circuit and an
excessive-current limiter.

Model A502 preamp

The matching model A502 preampli-
fier is actually called a *‘control center."’
Like the power amp, the preamp’s fea-
tures and specifications compare favora-
bly with assembled units on the market.

The model A502 will work with both
moving-coil and moving-magnet phono
cartridges and includes separate RIAA
input-amplifers for each type of car-
tridge. Also, all capacitors have been eli-
minated from the audio-signal path so that
direct coupling from input to output (or
from cartridge to speaker when used with
the A501) is achieved. The use of in-
dependent left- and right-channel power
supplies reduces crosstalk.

Looking at the manufacturer’s speci-
fications, the unit's frequency response
(phono) is 20 Hz to 20 kHz (* 0.2 dB).
Both total harmonic distortion and in-
termodulation distortion are less that
.005% at 3 volts. The maximum output-
level from the unit is 15 volts and the
maximum phono-input level is 16-mV
RMS for the moving coil input and 270-
mV RMS for the moving magnet input.

Let’s next turn to the layout of the
control panel. Among the more interest-
ing controls on that panel is the
CARTRIDGE-SELECT/PHONO-STRAIGHT
switch. The actual function of that switch
is chosen during construction. If you use
it as a CARTRIDGE-SELECT switch, you can
connect either a moving-coil or moving-
magnet cartridge to either of the rear-
panel inputs—the switch is then used to
choose between the inputs. If it is used as
a PHONO STRAIGHT switch, moving-coil
cartridges must be connected only to IN-
puT | while moving-magnet cartridges

must be connected only to ivpuT 2. In the
PHONO-STRAIGHT mode itself, the phono
signal takes the most direct route from the
input to the output of the unit, bypassing
(and thus disabling) most of the controls
with the exception of the VOLUME con-
trol.

Another feature is a subsonic filter that
cuts off frequencies below 15 Hz. The
front panel also includes a MODE REVERSE
switch that flip-flops the right and left
channels as well as three-position bass
and treble TURNOVER-FREQUENCY
switches that are used to select the fre-
quencies at which the Bass and TREBLE
controls become effective. These turn-
over frequencies are 150 Hz, 300 Hz, and
600 Hz for the BAss control and 1.5 kHz,
3 kHz, and 6 kHz for the TREBLE control.
A TONE switch can be used to defeat the
BASS, TREBLE, and TURNOVER controls
and provide flat frequency-response.

Construction

Each kit is designed to be builtin stages
and all parts are prepackaged in easily
identified clear-plastic bags. Each bag is
opened only as it is needed, and each
stage of construction follows logically.

That does not mean all is well, howev-
er. For those familier with the ‘‘can’t
fail’’ instructions provided with some
kits, such as those from Heathkit, the
difference between those and the ones
provided with these kits will be im-

FIRST QUALITY COMPONENTS -

NOT MAIL ORDER “SECONDS”
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RESISTOR ASSORTMENT 82508 - 700 pes (1 each below assortd) $ 22 , 50 TI WIRE
ARIES ZERO Stock No. 82501 10 ea. of 10-12:15.18-22-27-33-39-47-56 OHM s305eacn || WRAP SOCKETS
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ELPAC POWER SUPPLIES - DC/DC CONVERTERS I

SINTEC ELPAC Inpu! Output Output Dimensions
Stock No. Mo.  Voltage VoRage Current  (HxWazD)
300 MW Type VDC) gva?] (MA]  ininches  Price

-.@ 13825 CHINOY1 3.07.0 12406 025 .48251:3.05 3 7.95

e— 13828 CB3811 3.07.0 12406 025 .48:51x3.05 7.95
13827 CH3802 3.0-7T.0 1540.7 020 481513308 T.95

Special of the Month!

PROFESSIONAL PRINTED
CIRCUIT DESIGN
KITS...
Everything you
need to get started

Minicl AC Volt-A t
allows singling one conductor out of
many without disarrangement

kst

T : :

&/ 55":;_59 13731 OS0A  39.50
™ 13732 01004  39.50

\\\ ACCESSORY LINE SPLITTER
\ allows fast readings of AC power con-
A\
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Stock No. 13801
~ “Floppy Disc”

ting Instant .
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$109» Y

h 13835
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S0 .651x1.2x1.77 2405

CLI8Z 4070 =

the convenient,  12s40 Standsrdbus  82.80
CLIa04 4070 AeC

economical way. 12841

out separation of leads.
68.20 \\'«) Stock No. 13727 $9.95
12842 APPLE 63.20

50 65121. 213177 2495

f——
for13801... 25 138251 DATA SHEET FOR DC/DC CONVERTERS .......... 25 = @ ngs':'zEg?EH
. e e for all types of small batteriesfrom
ELPAC POWER SUPPLIES - SOLV SERIES FULLY REGULATED PIN FORMING TOOL } 1.35v o 4.5v a5
SITEC | EUAC]  Dutma| ot | [ Oiena puts IC's on their  —— T Fp_ Stock No. 13733 $13.
_ BlackMe. PaiWe. Vomege Ramng in Inches ove Prce true row to row fLa— f / VOLT-I-CATOR
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138031 Dots Sheet for SOLV Seres ...

OK MACHINE AND TOOL

IC INSERTION/
EXTRACTION KIT

s, . 8 thru 40 PINS! Stock No. 11059 §12.95

SOCKET WRAP ID 13308 18 o IC EXTRACTOR
. DIP socket sized plad< panels 13297 - 18 pan . s
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VOM-MULTITESTER

AC VOLTAGE TESTER
plugs into any 110v service recept-
acle to check line voltage over 50-
150 VAC

versatile Volt-Ohm-Milliammeter in

if;?l conductive sudaces are
ML saie aha meide pround

e e $37.74

SINTEC...

nlial wie waEEnG Irouble 13303 . BB pn
13313 32 .10

Fecima ittt $1.82 per pack
TOLL 800-526-5960 ¢ 5o, oo

Drawer Q Milford _
FREE in NJ (201) 996-4093

NJ 08848-9990
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The PIED PIPER

Hickok’s LX-306 is leading the way for
Digital Multimeters

When it comes to digital multimeters The
Pied Piper is a natural leader. You won't
find a better DMM. Because The Pied Piper
(Model #L.X-306) combines all the best func-
tions and features of a quality DMM with
Hickok's exclusive VARI-PITCH — a full
function, variable audible tone.

Don't let the low price and miniature size
fool you. This DMM is designed to outper-
form all other hand-held digital multimeters
and it will fit in your hand. With the VARI-
PITCH feature and a basic accuracy of
0.25%, The Pied Piper can increase your
testing and servicing capabilities by more
than 25%.
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mediately obvious. For another thing, the
primary instruction manuals are written
in Japanese. An English translation is
provided, to be sure, but the manual and
the translation must both be used if the kit
is to be successfully built. For another
thing, all of the illustrations appear only
in the Japanese manual, and those illus-
trations are, of course, vital.

Another, and perhaps more critical
fault. however, is the quality of the
translation. It appears to have been trans-
lated literally from the original Japanese
and as a result can be difficult to read and
confusing. You'll find yourself re-
reading an instruction several times just to
be sure you completely understand it.

Finally, a few typographical errors and a
few ommisions of information were spot-
ted (you'd be surprised at how much
Japanese you can “‘learn’’ just studying
the diagrams). All of those can be spotted
before any damage is done. but you must
pay careful attention to both the original
and the translation or you might run into
trouble.

All that aside, however, the finished
products are well worth the time and
effort put into building them. They are
two truly sophisticated units, with both
impressive specifications and perfor-
mance. The A50! sells for $299.95, the
A502 for $349.95. Both units are avail-
able directly from Monarchy. R-E

Serviceit!

The world famous Super
Case. Complete with 48 of
the most popular and
professional problem-solving
tools. From screwdrivers and
. nutdrivers to pliers, wrenches,
crimping tools and more. A
super variety and super
. value. All unconditionally
| warranted from Vaco, of
| course. The Super Case and
all the fine Vaco tools can be
seen in our latest catalog. It's
free, just write.

Professional
Super Case
70260

VACO::=

Vaco Products Company

1510 Skokie Blvd.

Northbrook, IL 60062 U.S.A.
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Kaypro li

ADAM OSBORNE CREATED A SENSATION IN
1981 when he brought out the first truly
portable microcomputer. People said it
couldn’t be done, but he did it, offering
with it a powerful assortment of applica-
tions software. The most unbelievable
part to many observers at the time was the
price—$1795 for a full 4-MHz Z80
microcomputer that was capable of run-
ning the industry-standard operating sys-
tem, CP/M.

Other companies are following the path
that Osborne paved. One of them is Non-
Linear Systems (533 Stevens Ave., Sola-
na Beach, CA 92075). The company is
best known for its line of test equipment
and oscilloscopes, but it has also’leaped
onto the portable-microcomputer band-
wagon with its Kaypro [1. That portable,
which also comes with a powerful set of
applications software, is aimed directly at
the Osborne market with a price of
$1795.00. The Osborne computer and the
Kaypro Il have a number of features in
common—and a number of significant
differences.

Similarities

The Kaypro II is comparable in size
and weight to the Osborne—roughly 18
inches wide by 8 inches high by 14 inches
deep, and weighing about 26 pounds.
Neither unit has a cooling fan, although
the Kaypro II seems to have more vents.
(However, that doesn’t mean that they
run hot; instead, they keep their cool even
after hours of use.) Both are similar in that
their covers are actually detachable key-
board units, and each has a similar num-
ber of keys, arranged in the familiar



Fordham
Prices on
Test Equipment

Now Fordham is passing on to customers the hugest savings We're offering the quality of name brand products and the
possible on test instruments. To help celebrate the opening of benefits of our volume purchasing power. While supplies last
our new 40,000 square foot facility on Long Island, we've we guarantee these unbelievably low prices.

purchased an extra large inventory of B&K Precision products. |
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typewriter-style QWERTY layout. The

KayPro Il has a 62-key soft-touch key-

board with a separate 14-key numeric
keypad.

Both portables come with 64K (64,000
bytes) of memory and use Z80 CPU’s,
and both run the CP/M operating system,
which allows users a wide selection of
pre-packaged, off-the-shelf applications
software. However, the average user may
not even need further applications pro-
grams because each portable comes with
a standard word-processing package, a
financial-spreadsheet package, a power-
ful BASIC programming package, and,
of course, CP/M.

More than one wag has suggested

whimsically that the user is actually pay-
ing for the software and getting the com-
puter free. That's not exactly true, but for
the relatively small amount of money he
has to spend, the user gets a great deal.

Both machines take advantage of exist-
ing technology. They are not among the
new wave of 16-bit or 16-bit/8-bit
machines now coming to the market and
they break no new ground. Instead, they
build on the resources of existing hard-
ware and software. The average user of
each machine should find either more
than adequate for his needs.

Differences
Similarities aside, the Kaypro Il is an

FOCUS ON VIDEO WITH SAMS

Sams library of video books
clearly shows you everything
you need to produce and enjoy
your own video. Be your own
producer with these books from

Sams:

HOME VIDEO HANDBOOK
(3rd Edition) covers the big home
video picture and shows you
how to use everything from
VCRs and videodiscs to large-

more. No. 22051, $18.95

SATELUTE TV HANDBOOK
shows you how to build your
own earth station, see
blacked-out and unedited
network TV shows, legally and
ﬁn'uately cut your cable costs in

alf, and much more. Written by

Anthony T. Easton, No. 22055,
$16.95 (tentative)

BASICS OF AUDIO AND
VISUAL SYSTEMS DESIGN

RADIO-ELECTRONICS

(]
o

screen pro#'ection systems. Easy-
to-read info from video industry
expert Charles Bensinger..
No. 22052, $13.95

VIDEO PRODUCTION GUIDE
takes you through the entire
production process from script
to distribution. Covers all details
of in-studio and remote
productions for video
professionals and serious
amateurs. Also makes an
excellent textbook. Edited by
Charles Bensinger. No. 22053,

$28.95

VIDEO GUIDE (3rd Edition),
also by Charles Bensinger, is a
fully-illustrated, hardware-
oriented introduction to the
use and operation of video
equipment. A classic reference
guide to professional and
amateur use of cameras, editing
systems, lenses, accessories and

HOWARD W, SAMS&CO,,INC.,4300West62nd Street, PO. Box 7092, Indianapolis, IN 46206

provides valuable NAVA-
sanctioned information for
designers and installers of
commerdial, audience-oriented
AV systems, and especiall
newcomers to this field of AV.
Gives you a full background in
fundamental system design
concepts and procedures,
updated with current
technology. No. 22038, $15.95

Get your act together with
these Sams Books, and act now!
To order call 800-428-3696 or
317-298-5566 and reference
AD277.

Offer good in USA only and
expires 7/31/83. Prices subject
to change without notice. In
Canada, contact Lenbrook
Industries, Ltd., Scarborough,
Ontario.
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interesting machine in its own right. It
attempts to correct some of the things that
have been criticized in other portables. In
some eases it succeeds, while in others it
doesn’t. Take the display, for instance.
Rather than rely on a tiny five-inch CRT
and horizontal scrolling, as does the
Osborne computer, NLS has used a nine-
inch screen with a full 80-column display
capability. That makes the machine much
easier and less disconcerting to use. NLS
has apparently been able to use a larger-
size screen because of the placement of
the computer’s built-in mini-floppy disk
drives. They are stacked vertically to the
right of the screen, while Osborne chose
to mount the drives horizontally, one on'
either side of the display, and thus had to
save space with a much smaller CRT.

NLS also took the Kaypro II several
steps farther than Osborne did his original
unit. When the Osborne computer was
first released, it came equipped with
single-sided, single-density disk drives.
That limited mass storage to about 180K,
which also limited the usefulness of the
system. Although Osborne later opted for
a single-sided, double-density format,
NLS had the foresight to equip its ma-
chine with single-sided, double-density
drives from the start, thus increasing its
usefulness greatly. Mass storage on the
Kaypro II' s two drives is 382K. Obvious-
ly, NLS learned from the Osborne experi-
ence.

What it didn’t learn from Osborne
shows up in the usefulness of the larger
nine-inch CRT screen. Osbome’s screen
is matte-finished so there is a minimum of
glare, while NLS uses a normal glass-like
outer screen that’s subject to glare spots
and can be hard toread. Also, the *‘green-
on-green’’ display can be somewhat
difficult to make out in some light.
Granted, the actual surface of the Kaypro
II' s screen is matte finished, but the outer
CRT covering is glass, and that defeats
the purpose of the matte finish on the
inner surface.

Furthermore, the display picks up a
great deal of noise that appears as raster
scan-lines that run across the face of the
CRT when the disks are accessed. That
can prove disconcerting if you are trying
to follow a user help-menu. And, it’s not
limited to isolated incidents; it happens
every time the read-write head of the disk
is accessed. The problem is something
that should be looked into, because the
fact that the screen *‘hears’’ the controller
circuitry indicates that it is noisy from an
RF standpoint.

You would also think that because of
the all-metal enclosure the system would
be quiet from an RF standpoint, but it
isn’t. When the computer was used near a
VHF-FM amateur-radio transceiver, it
easily overcame the receiver’s quieting
circuitry and popped the squelch, es-
pecially when the read-write head was
accessed. The noise continued even with
the squelch control turned all the way up,



VIDEO EQUIPMENT

QUALITY ¢ LOW PRICES
OFF-THE-SHELF DELIVERY

from FORDHAM of course.

MODEL V-1880

BP STABLIZER/IMAGE ENHANCER/RF CONVERTER/
VIDEO FADER/2-WAY DISTRIBUTION AMPLIFIER

OUR PRICE $1 35.00 each

Most versatile video processor. Contains five units in one: stabilizer (video guard
remover); image enhancer, video to RF converter; video fader; and dual output

distribution amplifier,

Stabilizer Will correct entire range of copy guard distortion such as |itter,
vertical roll or black bar travelling through picture. {

Enhancer Lels you attain best picture for your own preference.

RF Converter Allows your TV set to receive video and audio signals from your
image enhancer, guard stabilizer, video camera, computer, VCR, etc. The direct
video signal from any video component can be fed into the V-1880 and
converted to a usable RF signal that can go to your TV antenna terminals.
Video Fader Used to produce professional fade ins and fade outs.

BP VIDEO GUARD STABILIZER
MODEL
V-1875

our price $45.00 cach

Has self contained A&B and bypass switch. Many
movies, concerts and special programs for sale or
rental are copy guarded. This removes copy guard
and allows you to make copies. Many TV sets will
not play prerecorded tapes because copy guard
causes picture 1o roll and jitter, turm to snow or
disappear. Video Guard Stabilizer removes copy
quard from signal.

BP viDEO GUARD STABILIZER/
RF CONVERTER

MODEL
v-1877

our Price $69.95 each

Same as above but with a bullt-in RF Converter
that gives the model V-1877 an RF output which
can be fed directly to the antenna terminals of a
TV set. This enables you to remove the copy guard
from a pre-recorded tape and view it on a TV using
only a VCR.

Use as an RF Converter only. Used in conjunc-
tion with your TV, you can feed direct audio and
video signals from any video device such as video
camera, computer, portable VCR, etc.

BP VIDEO COMMAND CENTER

MODEL V4808 & pricE $59.95 each

A switcher that can
accept 6 inputs and
direct them to 3 out-
puts. Utilizes swilch
similarto oneusedon
home VCR's. You avoid
signal loss incumed by
using splitters,

JERROLD 60 CHANNEL

CORDLESS TV CONVERTER
MODEL DRX-3-105

CALL FQR PRICES

® Receive up to 60 TV channels ® Remote TV
Conirol ® Attach to any age or mode| TV in
minutes. ® No tools required. ® On/Off button.

® 'Channel selection. ® Channel Stepping. ® Fine
Tuning.

JERROLD JRX TV REMOTE

CONVERTER
MODEL JRX-3C105 (SWITCH)

OUR PRICE $79 95 each
Consists of two units
- a receiver and
transmitter. 20 ft con-
necting cord is detach-
able at one end to
help you position the
unit. May be attached to
any age or model TV in
minutes. No tools required.
® Receive up 1o 36 channels. ® Remote
TV control.

BP VIDEO CONTROL CENTER

MODEL V48R price $19.95 cacn

Provides remote con-

trol access of all

Video, TV or Cable.

inputs to TV or Big 4

Screen TV from one ¥

location by flipping

switch.

o One output, your

TV set or Big Screen TV

e Four inputs ® Completely passive, ie. no AC
power required to operate ® Auxiliary input and
output provides added flexibility.

N.Y. State | ADD FOR SHIPPING AND INSURANCE
resid add $250.00 . -$4.50

riat
appropriate
sales tax,
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BP UHF CONVERTER FOR TV
AND VTR
MODEL V-5736

Record VHF, UHF,
of VTR e Supercolor quality

our price $24.95 each
Cable or Pay TV while

walching any other

@ Walch or record any combination

of selectable channels. ® Receives midband,

s ror $100.00
Use your VCR to its
mode. \
FEATURES e 36 channels
superband/Pay and all VHF channels on UHF.
® For Bela/VHS type recorders or TV set ® Record

maximum capability.
e Allows complete programming
and use TV's remote control.

BP IMAGE ENHANCER
MODEL V-1860

Dramatically improves
performance M
of video :
cameras

and VCR's,

(off-the-air

or second

generation

recordings),

by compensa- OUR PRICE
ting for deteriora-

tion of detail and $59 95 each

sharpness. Includes video distribution amplifier
with two video outputs, allowing you to make two
copies at once without loss in signal level.

BP RF CONVERTER/MODULATOR
MODEL V-1885

our pPrRICE $39.95 each

Allows your TV

1o receive video

and audio signals

from image en-

hancer, guard

stabilizer, video

camera, computer, VCR, etc.

The outputs of many video

components cannot be directly hooked up to the
VHF antenna terminals on your TV sel. This
problem is solved by using the Model V-1885 RF
Converter. Converts video signal from any video
component to adjustable RF signal al antenna
terminals. Allows your VCR output to feed two TV
sets at the same time, with virtually no signal loss.

L (800) 645-9518

in N.Y. State call 800-832-1446

€861 1lHdY

w
—h



and indicates a deficiency in the unit’s RF
shielding. It should be noted, though, that
normal television viewing wasn’t in-
terfered with greatly, although there were
some signs of stray RF entering the front
end of the television receiver. Thatisn’t a
minor quibble; other computers tested
and used regularly within the same area
produce only limited RF-interference on
the same equipment, and it is easily
quieted.

Performance

Setting up the computer is very easy.
Since it is an all-in-one unit, all you have
to do is take it out of the carton, plug it in,
and flip a switch. After that, you insert the
system disk (the one that contains the
CP/M operating system) and start
(*‘boot’’) the machine. In addition to the
64K of RAM, the Kaypro Il also has 2K
of ROM (Read-Only Memory) that stores
the bootstrap routine that allows the op-
erating system and programs to be loaded
into memory. The ROM also runs any
start-up self-test diagnostics. That por-
tion of memory, since it is read-only, is
not user-modifiable.

Like the Osborne portable, the Kaypro
Il comes with a powerful set of applica-
tions software. A set of four programs
from Perfect Software includes Perfect
Writer, Perfect Speller, Perfect Calc and
Perfect Filer. The first two are a word
processor and its associated spelling

checker. Perfect Calc is a spreadsheet
program, and Perfect Filer is a relational
data-base program.

Also included is Chang Labs' Profit
Plan, a simplified business spreadsheet,
an S-BASIC compiler for user-written
programs, and, of course, CP/M.

The Perfect Speller word-processing
program comes with a ‘‘teaching disk”
that leads the first-time user by the hand
through the steps he needs to make the
best use of the program. The lessons are
thorough and while, in my opinion, the
presentation could have been better, they
do do the job.

The soft-touch keyboard used on the
Kavpro II lacks a positive feel. The im-
pression is as if the keys are somehow
vaguely disconnected from the keyboard,
although there is a software-driven beep
to indicate a keystroke. If NLS had used
stronger springs, the overall feel of the
keyboard would have been better. While
that may slow the touch typist, it should
pose no problem to the average two-
fingered typist.

Communications and printer input-
output are handled via either a standard
RS-232C serial port or a standard parallel
printer port.

One of the nice features of the machine
is its memory-mapped display. That
means that for every spatial element on
the screen there is a corresponding block
reserved in the memory. That would indi-

cate that there is the possibility of making
use of computerized graphics, which will
make the-computer valuable in a scientific
or engineering setting. It further means
that a user can manipulate screen ele-
ments in any manner he desires.

For those potential computer-users
who are familiar with well-bound and
presented documentation, what comes
with the Kaypro II may be a great dis-
appointment. The manual is limited and
only glosses over the capabilities of the
system. It is necessary to wade through
the other documentation before the sys-
tem becomes very understandable. Furth-
er, the documentation isn’t bound. In-
stead, it is merely stapled together and
arrives in three separate envelopes. That
contrasts greatly with the Osborne’s
bound, notebook-type documentation
that promotes much easier use. It should
be noted, though, that what I received
may have been preliminary versions of
the final product.

Overall, the Kaypro Il is a fairly good
attempt at emulating and improving upon
the Osbrone I. However, while it sets an
ambitious course for itself, it seems to fall
down on some counts—such as RF noise,
documentation, screen usability, and
keyboard feel. When NLS corrects those
problems, it will have a very, very power-
ful and useful system that is just right for
the person on the go who needs true com-
puting power. R-E
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OPPORTUNITY

WITHOUT
RISK.

The biggest
improvement in
Savings Bonds in
40 years.

New Variable
Interest Rate.

Looking for an ideal invest-
ment? One with a variable
interest rate? But one
where rates can’t drop
below a certain level?

Well, there is one avail-
able to everyone, even if
you have only $25 to invest.

It's U.S. Savings
Bonds. Now changed from
a fixed to a variable interest
rate, with no limit on how
much you can earn.

A Guaranteed
Minimum.

Although interest
rates will fluctuate, you're
protected by a guaranteed
minimum. And if you hold
your Bond to maturity,
you'll double your money.
You may do even better.

Take another look at
Savings Bonds. We did, and
made them better.

o~ e

in America.

Ad. A public service of this publication
DANCN and The Advertising Council.
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At CIE, you get
clectronics
career

training
from
specialists.

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

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

Special Projects Director
Cleveland Institute of Electronics




M}' 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 vour dentist to
seta broken bone, either. Would you?

For these things, you'd want a
specialist. And you'd trust him. Be-
cause you'd know if he weren’t any
good, he'd be out of business.

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

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

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

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

Specialists aren’t for
everyone.,

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

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

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

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

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

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

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

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

You work with experi-
enced specialists.

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

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

We don’t mind. We have a fine

record of preparing people to take. ..

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

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

Associate Degree

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

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

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

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

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

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

Pattern shown on oscilloscope screen is simulated.

. C| E Cleveland Institute of Electronics, Inc.
1776 East 17th Street, Cleveland, Ohio 44114

Print Name =F

Accredited Member National Home Study Council

] YES... John, 1 want to learn from the specialists in electronics — CIE.
Send me my FREE CIE school catalog — including details about the Associate
Degree program — plus my FREE package of home study information.

Check box for (5.1, Bill information: [

Mail today?

| Veteran

Address E e Apt.
City

State Zip
Age= L - = Phone (area code)

[] Active Duty
RE-58
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Gillaspie Continues Industry Leadership. ..

WITH A 6-FOOT ANTENNA SYSTEM THAT WORKS!
—AND MAKES SATELLITETV AFFORDABLE NOW!

Hovering overhead at this very moment is an
arc of 11 satellites, like giant mirrors reflecting
over a hundred channels of video onto your yard
and roof. The signals are there now . . . live
sports, Hollywood movies, entertainment specials
... continuous news, sports and weather channels . - .

TB00A

® Receiver frequency range:
3700 to 4200 MHz

@ Full frequency tunable audio
for all subcarriers: 5 to 8
MHz

® Simplified channel tuning

@ Built-in video modulator

® Improved video perform-
ance circuitry

® Automatic frequency control

® Signal strength carrier level
meter

® Attractive all wood cabinet

@ Definitive Gillaspie quality
control

6 Fool Antenna
® High gain

@ Direct broadcast application
® Ease of installation
® Complete orbital coverage

® Precision spun aluminum
reflector

® Hot dipped galvanized
steel mount

® Hot dipped galvanized or
stainless steel hardware

. channels specializing in programming for

various ethnic and religious groups . . . channels
specializing in adult films plus major independent
t.v. stations from Atlanta, Chicago and New York,
and channels carrying the programming of the
major broadcast networks, ABC, CBS, NBC and
PBS . .. Canadian Channels . . . over 100 in all.
This kaleidoscope of everything you've always
wanted from your t.v. is at your home now and all
you need to bring it inis a Gillaspie Satellite T V
Earth Station.

approached this easily installed antenna, suitable
for nearly any home, in utter disbelief, but their
skepticism vanished when they viewed the studio-
monitor quality pictures it delivered when coupled
to the Gillaspie 7600A receiver that is the heart
of your Gillaspie Satellite TV Earth Station.
Here are just some of the advantages you'll enjoy
with Gillaspie's new 6-foot antenna:
V' An aesthetically pleasing appearance in
your yard or on your roof.
v Easy mounting where larger dishes can not
go, such as rooftops, apartments, condos
and even R.V.'s!
Complies with more local zoning ordinances.
Greater safety, even in bad weather.
Easily moved when you do.

LA RIS

Commercial-grade spun aluminum . . . just
like the professional antennas used by cable
systems and t.v. stations.

R

Will not rust, warp or lose accuracy.

Perhaps Only a Receiver as Good as the

Gillaspie can deliver good video from a 6-foot

ance characteristics to its price range than ever
before, like uni-board construction for maximum
reliability and easier service, full frequency
tunable audio for cleaner crisper sound with less
distortion, a new temperature compensated oscil-
lator to eliminate drift, advanced circuit design

for improved video sensitivity, and more.
R = . v

On the 7600A, All Channel Selections are
controlled from the comfort of your easy-chair by
the convenient optional remote control unit. Ask
your dealer about handy satellite program guides,
published weekly and monthly. Provisions have
been made for sharing of an antenna among
neighbors for even further savings!

.Sounds Too Good to Be True: Is It Legal?

Perfectly, as long as you don’t charge admission
and open a theatre in your home. The Federal
Communications Commission has specifically

antenna, but deliver it does, and we guarantee it

Don’t be Fooled by the Low Price. with our money-back-if-not-satisfied warranty®. de-regulated satellite t.v. reception by private

individuals for personal enjoyment.

The Gillaspie Model 5800 Portable is a com-
pletely self contained high performance satellite

The Gillaspie is not a toy or The Gillaspie 7600A receiver has been proven

the standard of the industry with over 8,000 units

kit you have to assemble. It
is a complete system which in use by t.v. stations, cable systems, industrial
includes the same 6-foot users, and individuals throughout the world.

The Model 7600A Satellite Receiver is the
new look from Gillaspie, state of the art technology,

distinctively styled, successful integration of the

receiver, t.v. set, signal meter,
“dish” antenna which was

the sensation of the recent
Satellite TV Trade Show in
Atlanta. Of some 150 anten-
nas demonstrated, from 8-
foot to 20-foot diameter, Gil-

signal scanner, with recharge-
able battery pack and charger
all in one small portable unit! It
most sought after high performance char- is light weight, fits under an air-

acteristics and ease of operation capabilities. plane seat and is perfect for )
Attractively packaged, affordably priced, expe- site surveys, R.V.'s, antenna
laspie's was the only 6-foot.

Sophisticated t.v. engineers

rience the difference performance makes!
The Model 7600A introduces more high perform-

Gillaspie & Associates

365 San Aleso Avenue, Sunnyvale, CA 94086
Distributed hy:

alignment and system trouble
shooting.

|
| How Do I Get One?
Gillaspie satellite t.v. systems are sold by franchised dealers throughout the
U.S. and Canada. Most accept major credit cards and many can help you
arrange long range financing. For the name of your nearest dealer and free
deseriptive brochures, just phone or mail in this handy coupon.

(408) 730-2500

I -

Multi-Vision
Oakridge, TN
(800) 351-3000

Nevada Satellite
Las Vegas, NV

(702) 452-5509 Yes! I would like to receive more information.

w

Q Name

% North American Satellite

< Satellite Communications Corp. I Address

Q Fresno, CA Silverlake, KS Telephone

— (209) 431-4936 (913) 582-5819 Consime Dealir

u oy o = - - 1 T e e
9 (Gillaspie #7600A System, including receiver, low-noise amplifier and 6-foot diameter dish antenna sold as a unit. May be installed by customer or by dealer at slight additional cost.
g *Gillaspie systems are warranteed by the manufacturer to be free from defects for 90 days. See dealer for details of warenny and optional dealer installation.)

o Notes Satellive TV reception may vy in certain locales. Check with vour nearest Gillaspie dealer
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NEW PRODUCTS

For more details use the free
information card inside the back cover

PRINTER SWITCH for the Apple computer
permits hard copy to be routed easily to either
a letter-quality daisywheel or high-speed,
dot-matrix printer,
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Toinstall, the user plugs the interface cable
from a single parallel board within the Apple
computer to a connector on the rear panel of
the Printer Switch. Each of the two built-in
6-foot cables from the switch are then
attached to the selected printers.

The Printer Switch is enclosed in a plastic
case colored to match existing Apple hard-
ware. It is priced at $150.00.—Centronics,
Intra Computer, 101 West 31st Street, New
York, NY 10001.

ANTENNA PREAMPLIFIER, Model PRE-1,
is designed to provide high-gain, low-noise
amplification for received VHF and UHF sig-
nals; it boasts a midband gain of at least 15
dB, with a noise figure of only 1.8 dB. The
Model PRE-1 consists of a lightweight

e
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antenna-mounted preamplifier module and
an indoor control unit. Switch-selectable high
and low gain allows the user to customize his
or her signal-enhancing needs. The Model
PRE-1 comes with all necessary hardware,
connectors, and instructions, and is priced at
$69.00 (plus $2.00 UPS shipping)—Grove
Enterprises, Inc., 140 Dog Branch Road,
Brasstown, NC 28902.

STEREO RECEIVER, The Realistic Model
STA-204, fine-tunes FM stations and locks
them on-frequency. An FM-mute circuit eli-
minates noise when tuning between stations.
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Special circuitry automatically activates a
unique rumble filter when the bass control is
moved from its center position. A high-filter
reduces hiss, and a loudness pushbutton
boosts high and low frequencies for improved
sound even at low-volume levels.

The Realistic Model STA-204 features a
10-segment LED AM/FM signal-strength
meter, separate 11-step bass and treble
adjustment controls, center-detent balance
control, FM stereo LED indicator, lighted dial,
and pushbutton controls for mono/stereo,
tape monitor, and A/B speaker selection. Itis
priced at $199.95.—Tandy Corporation/
Radio Shack, 1800 One Tandy Center, Fort
Worth, TX 76102.

MICROCOMPUTERS, model TS800 and
model TS803 (shown) are CP/M-based,
eight-bit microcomputers that allow small-
and medium-sized businesses to grow from
their first single-user computer station to a full
network, without making the entry computer
obsolete. Both models have 14-inch screens
and detachable keyboards engineered to re-
duce user error and produce maximum
speed. Standard interface features on both
models include one RS-232 serial port for
modem or serial printer, one parallel
Centronics-compatible printer port, and an
RS-422 port capable of 800 kilobits-per-
second communications to either of the Tele-
Video multiuser service processors.

The model TS800 can serve up to 15 addi-
tional users as a satellite station once the
user is employing MmmOST (Multiuser, mul-
titasking, multiprocessing Operating System
Technology). Because the model TS800
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needs no additional storage, it provides high
performance at a low incremental price. It is
priced at $1495.00.

The model TS803 is a complete stand-
alone system with two 500 kilobyte floppy
disks and graphics with high resolution (640
x 240 pixels); it serves not as a stand-alone,
butcan connectinto a series processor to use
TeleVideo's proprietory network manager,
MmmOST. It is priced at $2495.00—
Televideo Systems, Inc., 1170 Morse Ave-
nue, Sunnyvale, CA 94086.

EPROM PROGRAMMER, Model 2300, per-
mits programming of EPROM's and EE-
PROM'’s from memory, disks, or directly from
the keyboard when used with an Apple Il
computer. Most currently available EPROM's
can be copied or programmed using the Mod-
el 2300. Any program, ROM, or EPROM in
the computer's memory can be copied with-
out removal. When programming an
EPROM, the Model 2300 verifies each byte
by a “read after write” operation, and auto-
matic reprogramming is initiated if an error is
encountered. An erase verify mode is also
provided so that a partially erased EPROM is
not accidentally programmed.

The Model 2300 requires no external pow-
er, yet it meets the Apple computer's power
requirements for a peripheral card. The Mod-
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el 2300 is supplied complete with Pro-
grammer, Apple |l + interface card, operating
software on disk (DOS 3.3), and an operating
manual. Free software upgrading is provided
as new EPROM'’s become available.

The Model 2300 is priced at $429.00 FOB
factory.—Software Specialties, Inc., Box
329, Springboro, OH 45066.

MOBILE SOUND SYSTEM is in three parts:
the model TD-1200 tuner/cassette deck, the
model PA-300 power amplifier, and the mod-
el SP-400 speaker system.

The model TD-1200 tuner/cassette deck
combines an AM/FM-stereo tuner with 10-
station memory, a preamp/control section de-
signed to correct acoustic flaws that are typi-
cal of automotive environments, and an auto-
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reversing cassette deck. The frequency re-
sponse is from 20 Hz to 22,000 Hz +=3dB in
both directions; wow and flutter is less than
0.045%, and signal-to-noise ratio is better
than 70dB with Dolby-C. The model TD-1200
is priced at $1260.00.
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rhe model PA-300 power amplifier deliv-
ers 70 watts-per-channel with a distortion fig-
ure of 0.005%. It is priced at $340.

The model SP-400 3-way speaker system
spans the range from 50 Hz to 22 kHz. It is
priced at $390 per pair—Nakamichi U.S.A.
Corp., 1101 Colorado Avenue, Santa Moni-
ca, CA 90401.

MODEM, the SSM 110/300 baud Mod-
emCard for the Apple Il features half and full
duplex, auto answer/auto dial Touch Tone
and pulse dialing, and audio monitoring to
provide increased flexibility for use with many
systems, including PBX. The ModemCard
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plugs directly into any Apple slot (except 0)
and requires no additional external devices.
The SSM Apple ModemCard is priced at
$299.00.—SSM Microcomputer Products,
Inc., 2190 Paragon Drive, San Jose, CA
95131.

COMPUTER SYSTEM, model QDP-200,
has a standard 64K of RAM and its CP/M
operating system is an enhanced version ful-
ly compatible with all other CP/M systems. It
also offers on-line HELP for CP/M and MP/M
systems, which makes the unit user-friendly,
plus an easy-to-use menu program.

Two 8-inch, double-sided/double-density
floppy disk drives are standard, but the model
is also available as a single-drive, dedicated
system. All connections needed to add a 10-
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or 15-megabyte 5'4-inch hard disk are built
in. A programmable floppy disk shut-off ex-
tends drive and media lives. An additional
feature is a filtered cooling system.

Using a Z80A microprocessor, the model
QDP-200 features two serial and two parallel
ports, plus a real-time clock. The single-user
system also has exclusive “cache memory”
disk buffering available.

The model QDP-200 has a suggested re-
tail price of $3495.00 with the dual drive; the
system with a single drive is priced at
$2995.00.—Quasar Data Products Com-
puter Systems, 10330 Brecksville Road,
Cleveland, OH 44141,

OSCILLATOR, model SG 505 Option 2, pro-
vides a high-level, fully balanced output from
a selection of three source impedances: 600
ohms, 150 ohms, and 50 ohms.

The addition of those features to the stan-
dard model SG 505 is in direct response to
user demand. Most professional audio-
communication systems—broadcast, tele-
phone, professional recording studies—use
600 ohms as their standard line impedance.
Proper testing of microphone inputs requires
150-ohm source impedance. And 50 chms is
a common source impedance in many gener-
alized signal applications which do not re-
quire impedance matching: audio-amplifier
design, two-way radio, etc.

The model SG 505 Option 2 provides a fully
balanced, fully floating output with a max-
imum calibrated amplitude of +22 dBm from
600 ohms into 600 ochms and +28 dBm from
50 ohms into 600 ohms. Into 150 ohms, more
than +30 dBm can be achieved. While +18
dBm is a fairly common test level in broadcast
systems, proper testing should verify suf-
ficient headroom for program peaks by driv-
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ing the system at significantly higher levels.
More than 100-dB attenuatiorr of the output
level can be achieved with the built-in step
and variable attenuators.

The key performance features of the stan-
dard model SG 505 have been retained in the
Option 2—0.0008% maximum THD (typically
0.003%) from 20 Hz to 20 kHz and =0.1 dB
flatness from 10 Hz to 20 kHz.

The model SG 505 Option 2 is priced at
$1360.00.—Tektronix, Inc., PO Box 500,
Beaverton, OR 97077.

TOOL KIT, model 030-2, contains a straight
prober, sharp tip; a bent prober, sharp tip; and
a triangular scraper with sharp cutting edges

and sharp tip. The tools are made from hard-
ened tool steel, nickel plated, and are .032
inch in diameter, with integrated hexagonal
anodized aluminum handles.
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Applications for these tools include minia-
ture instruments and meter work, strain-
gauge work, integrated-circuit artwork/repair,
camera repair, model work, and any manner
of miniature hobby project.

The model 030-2is packaged 3 tools per kit
in a plastic shipping and storing container,
and is priced at $9.95. Single tools can be
ordered from the kit in quantity. —Minitool
Inc., 1334/F Dell Avenue, Campbell, CA
95008.

PROTECTOR, the Master AC Control Con-
sole, (MACC) provides surge protection plus
master control for the delicate circuitry of
electronics components, amplifiers, stereos,
and personal computers—all of which are
extremely vulnerable to high-voltage surges.
(Such surges can be caused not only by near-
by lightning, but also by distant storm fronts,
as well as by transient currents produced by
electric motors, fluorescent lights, wind-
driven snow. transformers, and power out-
ages.)
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The MACC's 3-stage automatic restorable
circuitry clips off power surges and spikes to
provide clean AC power. Its resettable circuit
breaker adds further protection for word pro-
cessors, sizl' computers, and other sophisti-
cated communications and electronics
equipment,

Eight plug-in “U" ground outlets are pro-
vided on the back of the MACC, including one
“hot” one for a continuously powered
application such as a clock. Seven “on-off"
tociic” switches let the user control individual
components from one station. The entire sys-
tem can be turned on or off with a single
master switch, and all switches light up when
“on" to confirm condition.

The Master AC Control Console is rated at
15 amps at 125 volts AC, 60 Hz, 1875 watts
continuous duty. It is priced at $79.95—
Alpha Delta Communications, PO Box
571, Centerville, OH 45459. R-E



Our innovation.

If you need any one of nine microwave oven rectifiers failures and call backs, demand parts from Philips ECG.

now, only Philips ECG is ready to deliver today. We're the only source you'll ever need for replacement
You can tell where your new markets are by checking  semiconductors that fit and work.

out what’s new from Philips ECG. ' But just because the imitators can't

When microwave ovens became popular, ECG Semiconductors Keep up with us doesn't mean it's hard for

Philips ECG was ready first with Sylvania | Mastar Replecement Guide you to keep up-to-date. To stay posted on

microwave oven components. When the ) all our latest advances in profit-generating

computer boom hit, we were first again. | &

In fact, on average, we introduce roughly
300 new replacement semiconductors
every year—far more than anyone else in
the business.

Maybe that’s why even our competi-
tion looks to us first for new ideas. But
although they copy us, they never quite
equal either our superior performance
specs or our cross-reference accuracy. So
for the best insurance against premature

replacement parts, stop by your Philips
ECG distributor’s and pick up your copy
of our new, expanded Master Guide
(ECG212L) and our ECG Counterpoints
new product update. For the name and
number of your nearest distributor,

call 1-800-225-8326 toll free (in MA, dial
1-617-890-6107). Or just send $3.25 for
your Master Guide to Philips ECG, Inc.,

Dept. RE, 70 Empire Drive, West Seneca,

NY 14224.

PhilipsECG

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

A North American Philips Company
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15 MHz DUAL TRACE PORTABLE | 20 MHz DUAL TRACE W/BUILT-IN

W/INTERNAL BATTERY PAK COMPONENT CHECKER
CALL FOR
OUR I
SPECIAL |
INTRODUCTORY
PRICES =
M&%EEL\
315 THE SMALL PORTABLE J
FEATURES WITH BIG FEATURES FEATURES

e AC/DC powered e 2mV/Vertical sensitivity e TV
(Video) sync filter ® 3%4” internal graticule, high
brightness CRT e X-Y display mode e Add/Sub
mode with ch.2 invert ¢ Automatic and triggered
time base e Trace rotation adjustable from front
panel e Internal rechargeable pak included e
Lightweight’ 12.1 Ibs with battery ® Small size

e Component checker for locating defective
components in or out of de-energized circuits. o
6” high brightness, internal graticule CRT e TV
(Video) sync filter ® Z axis (intensity modulation)
® High sensitivity X-Y mode e Front panel trace
rotator e Low power consumption e 3PCB modu-
lar construction ® Comes with 2 year warranty

(4.4” x 8.8” x 11.7”)

SPECIFICATIONS SPECIFICATIONS
Vertical System CH. A and CH. B- Deflection Factor, 2mv/div - Vertical System CH. A and CH. B-Deflection Factor, 5SmV/div-
10v/div, 12 steps ® Frequency Response, DC - 15 MHz (—3dB) ® 20v/div, (=3%) 12 steps ® Frequency Response, DC-20MHz
Rlsetima, 24 ns o Maximum Input Voltage 300 V (DC + AC (—3dB) e Risetime, 17ns or less ® Maximum Input Voltage, 300
R‘eak) ¢ nput Impedance, 1MQ +5%, 20pF = 3pF ® Display V{DC+A é)eak}ﬂn ut Im nce, 1M1 = 5%, 20pF +3pF e
odes, CH-A, CH-B, DUAL, ADD, CHOP-lmema! Horizontal Invert, CH-B onl 8 g Modes, CH -A, CH.-B, DUAL,
System {Sweep Operation) Deflection Factor, 0.5us/div. - ADD, X-Y e ml‘amal Horizontal' waoﬂ Operaﬁon)
0.5s/div (+5%), 19 ste%- Magpnification, 5x all ranges e Trig ger Time Base, 0. 2pus/div-0. szdw (+3%} 20 steps nification,
stem - Sources, INT, CH-A, CH-B, EXT e Modes, AUTO 5x ngerSysl‘em Sources, INT, CH-B LINE . Modes,
ORMAL e Sensitivity, INT: 1 Div or more, EXT: 1V p-p ® Cou- Norm, Auto e Coupling, AC, HF m{, TV e Slope +or — e
pling, DC, TV SYNC. Sensmvﬂy, INT: 1 div or tter EXT: 1V p-p or better.

A.W. SPERRY INSTRUMENTS INC.
| FEATURES A FULL 2 YEAR PARTS AND LABOR WARRANTY ON OSCILLOSCOPES.

AWS DIGITAL MULTIMETERS

Models EZ-6100, 6110, 6200 & 6220

e Autoranging on volts and ohms
e Self-contained 10 Amp AC/DC ranges (EZ-6110
& 6220)
e Low power ohm ranges—applied voltage < 0.3V.
e Continuity buzzer (EZ6100 & 6110), 5 settings
® Range hold (EZ6100 & 6110)
e Large 32 digit LCD display
® 300 hours continuous operation

FIVE-YEAR WARRANTY

TOLL FREE u010 LlN_F-, A THE TEST EQUIPMENT SPECIALISTS

80022304 ADVA

26 WEST 46th STREET, NEW YORK, N.Y. 10036  212-730-7030 p . / -
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Modify your TV to include a
direct video input for your
computer or VCR—and still
have it function as a receiver.

JOHN SOLUK

ARE YOU ONE OF THE MANY THOUSANDS
of owners of personal computers, VCR's,
videodisc players, etc. whose eyes have
been bothered because of color shift, sig-
nal beat, ghosts, and RF interference
showing up on your TV screen? The
source of your problem is probably the
fact that you are RF-modulating the video
signal from your device to get it into your
TV set. Fortunately, there's a low-cost
solution for you. With this easy-to-build
direct-video modification for your TV
set, you can rid yourself forever of the
**RF syndrome.”’

Until recently, the most common and
economical method of obtaining a display
from a video source (computer, VCR,
etc.) has been through an RF modulator,
by means of which the video-source sig-
nal is fed through the antenna terminals of
a standard TV set. By using a TV set in
that manner—thereby eliminating the
need to purchase an expensive display
monitor—one could save hundreds or
even thousands of dollars. However, as
many users have come to realize, the RF-
modulator method has several significant
drawbacks. Most of the problems are re-

lated to RF radiation and the interference
it causes, which degrade picture quality.

Theory of operation

In this direct-video modification, the
tuner and IF sections of your set are
bypassed. The video-source signal is in-
Jected directly into—or as close as possi-
ble to—the first-video-amplifier stage in
your set. To provide electrical isolation
between the input and output sections
(both for safety and to protect your video
source), two special-purpose opto-
isolators (optical couplers) are used:; there
is no electrical connection between the
two sections. One optoisolator is a wide-
bandwidth coupler for the video channel;
the other is a narrow-bandwidth device
for the audio channel.

Figure | shows a block diagram of the
system. The output section is powered
directly from the set's own DC power
supply. The input section has an on-board
rectifier and is powered by inductively-
coupled AC that you get by placing a few
turns of insulated wire around the ex-
posed ferrite core of the flyback transfor-
mer (we'll talk more about how to do that

later).

A schematic of the direct-video mod-
ification board is shown in Fig. 2. The
video signal is applied across R1 and is
coupled via Cl to the Q1-Q2 power-
driver stage. That transistor pair steps up
the input-signal level enough to modulate
the input LED (in [C1) and also provides a
low impedance for best frequency re-
sponse. Resistor RS determines the
amount of modulation drive-signal, and
R6 and C2 provide additional boost at
frequencies above 2 MHz for improved
video response. The signal is coupled
through C3 to the LED in optoisolator
IC1. Resistor R7 provides the DC-bias
point about which the input signal will be
modulated.

Inside IC1 are an LED and a phototran-
sistor that are optically coupled by a light
pipe. There is no internal electrical con-
nection between the two devices. The
modulated light strikes the detector sur-
face and the resultant current flow
appears at pin 5 of IC1 with a signal being
developed across R20. That signal is typi-
cally 200 to 300 mV peak-to-peak and
requires amplification to bring it up to a
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isolated.

usable level. Transistor Q5 performs that
function. Resistor R18 sets the video-
output level. The signal at that point is
inverted with respect to the input and is
coupled to Q6 through C9. The signals at
the collector and emitter of Q6 are equal
in amplitude but are inverted with respect
to one another. Thus, an in-phase signal is
available at pad **J’’ while the signal at

L)

voltages, make sure

VIDEO DEMOD

/]

VOLTAGE

REGULATOR

““G” is out of phase. The signal with the
desired phase is coupled through C12 and
C13 to the output, where it is mixed with a
DC component whose level is set by R28.

The audio portion of the circuit func-
tions similarly. But, because of audio’s
narrower bandwidth-requirements, a
simpler circuit is used. An audio signal is
applied to C4. Transistor Q3 amplifies

v eference—
TP1. -TP6 are measured wlth respect to “C" and all others are measured with respect to “F.”

3l you use ine correc

that signal and sets the DC-bias point for
optoisolator IC2's LED simultaneously.
Resistor R11 sets the drive-current range.
The modulated light falling on the de-
tector of IC2 produces an output current at
pin 5. The output level is set by R32.

As mentioned earlier, to isolate the in-
put and output sections, separate power
supplies are used. The output section can
usually take low-voltage DC directly
from within the set, while the input sec-
tion gets its power from inductive cou-
pling to the TV’s flyback transformer. A
few turns of wire are wound around the
flyback’s ferrite core and the resulting
signal is rectified and filtered by D3, R12,
and C6. The voltage at that point will be
approximately 12 volts, if two turns of
wire are used.

Transistor Q4 and its bias network,
along with LED1, form a low cost go/no-
go indicator that is especially helpful for
those who do not have an oscilloscope or
VOM at their disposal. When the voltage
is approximately 12 volts, LED1 will be-
gin to glow dimly. If it glows too brightly,
there are too many turns on the flyback
and thus too high a voltage.

The output power is controlled by D4,
a Zener diode that limits the voltage to the
output stage to a maximum of 12 volts.
Resistors R38 and R36 provide the volt-
age drop necessary to ensure safe opera-
tion of D4. The value of R36 depends



upon the value of the input voltage. See
Table | for help in selecting a resistor of
the correct value.

Construction

A foil pattern for a single-sided PC
board is shown in Fig. 3. and a parts-
placement diagram in Fig. 4. Install all
components on the component (non-foil)
side of the PC board. Start by inserting all
of the resistors except R36 (that will be
installed once we have determined the
output-section power source). Next, in-
stall all of the capacitors as indicated,

PARTS LIST

All resistors Va-watt, 5% unless otherwise
specified

R1, R8, R20, R21, R30—75 ohms

R2, R3, R19, R29—2000 ohms

R4—4.7 ohms

R5—27 ohms

R6, R12—12 ohms

R7, R11—470 ohms

R9, R10, R27, R35—10,000 ohms

R13—20,000 ohms

R14—4700 ohms

R15—1000 ohms

R16—5600 ohms

R17, R39—100,000 ohms

R18, R32— 2500 ohms, trimmer potenti-
ometer, PC-mount

R22—39 ohms

R23, R24—27,000 ohms

R25, R26—750 ohms

R28—10,000 ohms, potentiometer, PC-
mount

R31—120,000 ohms

R33, R34—100 ohms

R36—see text and Table 1

R37—1200 ohms

R38—10,000 ohms, 2 watts

Capacitors

C1,C6, C7,C8—100 uF, 16 volts, electrolytic

C2—.003 pF, 50 volts, ceramic disc

C3—470 uF, 10 volts, electrolytic

C4, C5, C9, C12, C13, C14, C15, C16—10
uF, 16 volts, electrolytic

C10, C17,— 0.05 uF, 50 volts, ceramic disc

C11—0.001 wF, 50 volts, ceramic disc

C18—0.0022 nF, 400 volts, ceramic disc

Semiconductors

IC1—VC622N wideband opto-isolator

IC2—ACO0112N opto-isolator

Q1, Q3-Q6—2N3414

Q2—2N3638A

D1-D3—1N4148

D4—1N4742A 12-volt Zener

LED1—jumbo red LED

S1—DPDT miniature toggle switch (on-on),
125 volts, 3 amperes

J1, J2—phono, BNC, UHF, or phone jack

Miscellaneous: PC board, 75-ohm coax
(RG-59/U), hookup wire, single- and two-
conductor sheilded audio cable, hardware,
etc.

The following are available from V.A.M.P.

Incorporated, P.O.Box 411, Los Angeles,

CA 90028: Complete kit with PC board and

all components (DVM-1), $64.95; PC board

and optoisolators (VC622N and

ACO0112N), $29.00; optoisolators only,

§19.95. Please add $2.00 for shipping and

handling within U.S.A. Foreign orders

please add $4.00. California residents

please add 6% sales tax.

TABLE 1
Receive-section
input voltage R36
10 to 11.9'VDC Jumper
12to 17 VDC 27 ohms, 2W
18 to 24 VDC 100 ohms, AW
105 to 165 VDC 10K ohms, 2W

except fpr C16 (and R33), which can be
installed later if your set requires a boost
in audio output. Install the remaining
comporents as shown in the parts-
placement diagram. When mounting the
transistors and diodes be sure to orient
them correctly. Once you have completed
the board assembly you can proceed to the
next phase—converting the set.

Set modification

As an example, we’ll show the conver-
sion process for a 13-inch Samsung color
receiver. However, the process will work
for any other set. Before you start tearing
apart your TV, it would probably be a
good idea (actually, it’s just about es-

sential) to get the appropriate Sams
Photofact folder, which will provide you
with a schematic for your model and show
you where all the components are located.

With that in hand, several points will
have to be located and marked off for
future reference. Remove the back panel
of your set so that you can find and verify
those points. For your own safety, unplug
the set and to discharge the high-voltage
power supply prior to performing any
work on it.

The first point to locate is the power
source for the output section. Begin by
finding the power supply on your circuit
diagram. Most transistorized TV sets will
either have a low- or high-voltage output
(or both) present at the power supply, but
a vacuum-tube set may have only a high
voltage output. Do not use the 6.3-volts
AC heater windings on tube sets for a
power supply; the direct-video PC board
requires DC, preferably 12 volts. By us-
ing Table | and choosing the appropriate
resistance value for R36, you can use
other DC source-voltages to power the

—3
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converter board.
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FIG. 4—ONLY THE eveass switch and input jacks are not contained on the circuit board.
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For our Samsung set, we selected an
input voltage of 12 volts. The appropriate
value for R36—determined from Table
|—in our case was 27 ohms. Mark on
your circuit drawing the point from which
you will tap your power and then find that
point in your set. Be sure that your value
for R36 is correct, and install the resistor
on the PC board. Then strip one end of a
three-foot length of red wire and connect
itto pad ‘K"’ on the PC board. Connect a
similar length of black wire to pad “‘F."’
(Longer lengths may be required if you
are working with a large console.) Do not
connect the free ends of the red and black
wires to your set at this time.

Next, you have to determine the point
for external-video injection. Due to de-
sign differences, that point will vary from
one set to another. The objective, in any
case, is to get as close to the first video-
amplifier as possible. At that point the
signal-level within the set closely match-
es that of the signal that will be injected.
The circuit impedence rhust be greater
than 1000 ohms—otherwise the ability of
the direct-video PC board to provide the
appropriate video level and DC bias may
be hampered. A high impedence is usual-
ly found at the base of a transistor or at the
input of an integrated circuit. In general,
when you choose the injection point,
select it so that it will eliminate all (or
most) of the set’s bias networks when the
BYPASS switch is thrown to its EXTERNAL
position. Doing that will leave only the
video signal and the DC bias from the
direct-video board at the injection point.
Mark your injection point on your own
circuit diagram, and locate and mark it in
your set.

Once the video-injection point has
been determined, you’ll have to de-
termine whether positive or negative
video is required. (Positive video means
that the video-information signal is posi-
tive with respect to ground, and the sync
signal negative; the opposite is true for
negative video.) If you are unable to de-
termine which type of signal your set
needs at the injection point, assume for
the moment that it’s positive video. To
select a positive-video output, connect
pads ““H’’ and “*J”” on the PC board with
a jumper. For negative video, connect
pads ‘G’ and “‘H.”

The final injection-point to be located
is the one for external audio. The simplest
place to inject the audio is usually at the
high side of the volume control. Howev-
er, some sets—as was the case with our
Samsung—use an IC to control the
volume level. In such sets the audio
should be injected at a point after the
detector de-emphasis network, and the
level controlled through R32 on the PC
board.

Some sets may require that you feed the
driver stage directly. In that type of in-
stallation, the DC bias to the audio power-
stage must be maintained. That can be
done easily with a resistor network like

FIG. 5—RESISTOR NETWORK to maintain
DC bias to your set’s audio power-stage.

the one shown in Fig. 5.

Having selected the injection point for
your set, mark it on your circuit diagram
and make sure you know where it is in the
set.

Installation

Find a convenient place inside your set
to mount the PC board, and drill the
appropriate mounting holes. Figure 6
shows how the board was mounted in our
Samsung. Place as much distance as is
practical between the PC board and the
flyback transformer to avoid any possibil-
ity of interference. Do not mount the PC
board at this time, though.

Next, mount the audio and video input-
jacks. Install them in a convenient loca-
tion either on the back panel or side of the
set. The jacks should be as close as posss-

’

ible to the PC board. Make sure that the
video-input jack is mounted on an in-
sulated surface (preferably plastic) if you
are converting a hot-chassis type set. In
our installation, we used a standard V-
inch phono jack requiring a %-inch hole,
but BNC- or UHF-type connectors can
also be used, as long as they are mounted
on an insulated surface.

The miniature DPDT ByPaAss switch,
S1, should be mounted as close to the
input jacks as possible. That switch will
allow you to select either the RECEIVE or
EXTERNAL mode. Once again, if you are
converting a hot-chassis set, make sure
that you mount the switch on an insulated
surface.

You can now proceed with the wiring
phase of the installation. Earlier, you de-
termined the power source for the output
section of the PC board and inserted an
R36 of the appropriate value. Now, you
must consider the power source for the
input section of the PC board. If you are
converting a set which is already
transformer-isolated from the power line
(as opposed to a hot-chassis set), the input
portion of the direct-video board can use
the same POWET source as the Dlllpl.lt Sec-
tion. In that case, take a piece of insulated

4 / :
FIG. 6—MOUNT THE BOARD away from the flyback transformer to avoid interference.



wire and connect pads “‘C"* and “‘F”’
which are the input common and outout
common respectively. Use a second piece
of insulated wire to connect pad “*E'" with
the pad at TP6. Remember, those con-
nections should be made only if the set
you are converting is transformer iso-
lated.

If the set you are converting is not
transformer isolated, but is a hot-chassis
type, then the power for the input section
can be obtained from the flyback transfor-
mer. That will involve work in the high-
voltage section of the set. Any time you
are working in that area, be sure to unplug
the set for safety. (/1 would be a good idea
to have the set unplugged anytime you're
working inside itr—Editor.) As a further
precaution, discharge the power supply.
That is done by connecting one end of a
wire to the chassis of the set and then
carefully slipping the other end under the
rubber high-voltage cap on the picture
tube itself. Don’t forget to remove the
wire afterward.

Take a 6-foot length of (white) in-
sulated single-conductor wire and fold it
in half. Slip one end of the wire through
the ferrite core of the flyback transformer
so that there are two equal lengths on both
sides of the core. Then take one of the
ends of the wire and loop it twice around
the ferrite core so that you end up with
approximately 24 turns around the core.
(For console sets with screens larger than
19 inches you may require only 122
turns.) Twist the wires together for their
entire length and connect them to the
direct-video board at pads *‘E’’ and **C.""
Figure 7 shows the windings around the
core of the flyback in the Samsung set that
we converted.

The next step is to determine whether
there is a sufficient number of turns
around the core of the flyback, and
whether the wires to the board are phased
properly. During the following test make
sure that the PC board is clear of the set, to
prevent any accidental shorts. Apply
power to the set and turn it on. Indicator
LED1 should light. If it does not, unplug
the set and interchange the wires at pads
““E’" and **C."" If the LED still doesn’t
light, unplug the set and add an additional
Yo—1 turn around the core of the flyback.
If the LED still doesn’t light, unplug the
set again and interchange the wires on
pads “'E"" and “*C"" so they're back in
their original positions. (If you have an
oscilloscope at your disposal, connect the
leads from the windings so that the fly-
back pulse is positive with respect to
ground.) If the LED srill doesn’t light,
measure the voltage at TP-1. It should be
positive with respect to ground. Increase
or decrease the number of turns until the
voltage at TP-1 reaches a value between
12 and 15 volts DC. The LED should light
when the voltage exceeds 11-volts DC.

In the event that you can’t get at the
ferrite core of the flyback transformer,
you will have to add a step-down transfor-

TWISTED PAIR
OF WIRES
TO DVM PADS
“E' & "C"

transformer.

mer (120 volts:12 volts) or use a com-
mercially available portable 12-volt DC
power-adapter so that the input section
can be powered directly from the AC line.

Using Fig. 8 as a wiring guide, you can
now start the final phase of the installa-
tion. First, cut two equal lengths of video
cable (RG-59/U) long enough to reach
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from the video injection-point to SlI.
We'll refer to that as the DEMOD/RETURN
cable pair. Label and set those cables
aside momentarily. Next, cut a length of
video cable that will reach from the S1 to
the video output of the PC board at pads
“*B’" and *'F."" We shall refer to it as the
“‘B’’ cable. Label it accordingly. Cut an-
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other length of cable that will reach from
the VIDEO-IN connector J1 to pad **A’" on
the PC board and label it as the “*A"
cable.

Strip one end of the “*A’" and “‘B”
cables, making sure that you have a suf-
ficient length of outer conductor (shield)
unraveled. Then connect those ends to the
PC board as shown in Fig. 8. Make sure
that the center conductors of the cables
are connected to the correct pads (**A’" to
*“A’ and “*‘B" to **B""). Do not connect
the other ends of the cables yet.

Prepare the audio cables next. Cut a
length of nwo-conductor shielded cable
long enough to reach from the BYPASS
switch (S1) to the audio-injection point.
We shall refer to this as the aupio-
RETURN cable. Label it and set it aside
momentarily. Now cut a length of single-
conductor shielded audio cable long
enough to reach from pads ‘D"’ and **C"’
on the PC board to the aupio-iN (J1)
connector. We will refer to that as the
AuDIO-IN cable. Cut another length of
single-conductor shielded cable to reach
from pads **L'" and **F"’ on the PC board
to the BYpass switch; we will refer to that
as the Aupio-ouT cable. Strip one end of
the Aupio-out and AubplO-IN cables,
making sure that you have a sufficient
length of outer conductor unraveled.
Then connect those ends to the PC board
as shown in Fig. 8. Make sure that the
center conductors of the audio-in and
audio-out cables are connected to pads
**D’" and *'L,”" respectively. Do not con-
nect the other ends of the cables yet.

You can now mount the PC board per-
manently using 4-40 machine screws and
nuts. Use Ya-inch fiber spacers to insulate
the board from the TV chassis, and make
sure that the PC-board foil doesn’t touch
any metal surface. Once you have secured
the PC board, strip one end of each of the
DEMOD/RETURN cables you set aside ear-
lier. At the external-video injection point
remove a small portion of the copper trace
that connects the two points between
which you wish to insert the BYPASS
switch. (Instead of breaking a trace you
may have to cut a wire; it depends on your
TV set.) Connect the center conductor of
the demodulator cable to the side that
comes from the set’s own IF/demodulator
circuits. Connect the center conductor of
the return cable to the side that goes to the
video amplifiers and the circuits that
eventually drive the picture. tube. Twist
the shields of that cable pair together, and
then solder them to a convenient ground
point.

At the audio-injection point, cut the
trace that connects the two points between
which you’ll insert the BYPAss switch.
(Again, a wire instead of a copper trace
may have to be cut.) Connect the dark
center conductor to the side that comes
from the set’s own sound IF demodula-
tion circuits and connect the /ight center
conductor to the circuits that eventually
terminate at the set’s speaker. Route the

AUDIO-RETURN cable and the pEMOD-
RETURN cables through the set and con-
nect them to S1 as shown in Fig. 8. Now
strip the free end of the **B’" cable and
connect it to the switch. Next, strip the
free end of cable “*A’’ and connect it to
the video-input connector. Then, strip the
free end of the audio-out cable and con-
nect it to the BYPAss switch; also strip the
free end of the audio-in cable and connect
it to the audio-input connector. Finally,
connect the red wire from the PC board to
the voltage-source point you selected ear-
lier, and connect the black wire to chassis
ground.

If your installlation used the inductive
pickup from the flyback transformer, be
sure to route the wires to the board so they
avoid, as much as is practical, the RF and
low-level video demodulator circuits;
that will minimize interference. Also,
make sure that the pair of wires is twisted
its full length—all the way from the fly-
back to the PC board.

Connect the appropriate cables to the
video- and audio-input connectors. Make
sure that you connect the center conductor
of each cable to the center pin of the
connector.

That completes installation of the con-
version board. Check all your con-
nections, and also make sure that the PC-
board foil pattern is not touching any met-
al surface. Finally, make sure that the
input connectors and BYPASS switch are
insulated from the TV chassis, especially
if you are converting a hot-chassis set.

Operation

Having checked your installation thor-
oughly, apply power to the set. Place the
BYPASS switch in position for normal TV
operation. If the set does not work pro-
perly, you have wired something in-
correctly (most likely the switch). Re-
trace your steps through the installation
instructions.

Once the set operates normally as a
receiver, use a voltmeter to measure the
DC-bias voltage at the center terminal of
the Bypass switch with respect to chassis.
Then apply a standard video signal to the
VIDEO IN jack. Set the Bypass switch to
the EXTERNAL position. Adjust R28 so
that the DC voltage measured at the center
terminal of the switch matches the value
you obtained when operating the set as a
receiver. Then adjust R18 for the desired
picture contrast. Finally, apply a tone to
the aupio v jack J1 and adjust R32 to
obtain a comfortable listening (or operat-
ing) range. If you cannot get satisfactory
video or audio, see the troubleshooting
section that follows.

Troubleshooting

If the LED will not light, check to see
that it is properly inserted into the board
and is not reverse biased. Also make sure
that D3 is properly inserted and that the
voltage at the cathode (TP1) of the diode
is positive with respect to ground.

If you have no video, or if the picture
quality is poor, the problem may be due to
an incorrect DC bias (that can result in
complete picture loss or heavy picture
tearing). To correct the problem, adjust
R28 for the appropriate bias level.

If you have no video in either mode
(RECEIVE Or EXTERNAL), the problem is
probably a mis-wired BypPAss switch.
Check the wiring, referring to Fig. 8.

A streaky, clipped, or washed-out pic-
ture may be caused by too high a video
level. Adjust R18. Sometimes a mis-
adjusted bias level (R28) can cause simi-
lar problems.

Interference may be due to ripple from
the low-voltage source used to power the
receiver section of the direct-video board.
Changing the board to operate from a DC
source in the 105—165-volt range usually
clears up the problem. Also check the
shields of the cables for proper con-
nections. Another source for possible in-
terference is the route selected for the
twisted pair of wires that runs from the PC
board to the inductive loop on the core of

the flyback. It is important that the pair be
twisted over its entire length, and that the
bundle be kept away from the de-
modulator, IF, and RF circuits.

Low audio output can be caused by
your set requiring a higher signal level at
the audio-injection point than is currently
being supplied. Install C16 to boost the
board’s audio output.

Should your set not display external
video and you have wired everything cor-
rectly, check the direct-video board for
failure. Refer to Table 2 and measure the
voltages at the appropriate test points.
Note that the voltages at test points TP1,
TP2, and TP3 are measured with respect
to pad **C.”" The voltages at all other test
points are measured with respect to chas-
sis common or pad *‘F.’" Check to make
sure you have not installed the transistors
or optoisolators incorrectly.

After you've made any adjustments
necessary, replace the rear cover of the
set. Your newly converted set is now
ready for use. Rest easy and let your eyes
relax. R-E
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BUILD YOUR OWN
CUSTOM CASES ...

If you want your project to be appreciated by others, it must
be packaged properly. Here's how to make custom cases
that are sure to get your project the attention it deserves.

IF YOU’VE EVER BUILT AN ELECTRONIC PROJECT YOU KNOW THE
feeling. After hours spent at your workbench, the magic mom-
ent arrives—you'’re finished. You go running to the rest of the
house and round up the family. You gather them at the table and
excitedly demonstrate your new mousetrap. Again and again
you send small mecharfical mice in and your new invention does
all that you promised but no one seems impressed. When you
start looking around for real mice the kids go back to watching
TV, and your wife shrugs her shoulders, sighs, and leaves the
room.

Sound familiar? What went wrong is something that even the
most junior executive on Madison Avenue would recognize—
poor packaging. It’s sad but true. What something looks like is
just as important as what it does. If you've spent every evening
for a month buried in the back room building a gadget, you’ve
also built something else—expectation.

The mistake you made with your mousetrap was simple. The
project wasn’t finished when you thought it was. It wasn’t
packaged properly. If you had spent as much time on the case as
you had on the circuit, you would have gotten the desired
*‘oohs’’ and ‘‘ahs’’ from your family. Unless your project is
something for your bench—a special front end for your scope or
meter, for example—something that will never see the light of
day, the case is as important as the circuit.

You could just stuff everything into a standard chassis box or
plastic case but the result will always be the same. A standard
box gives a standard appearance. Besides, there is no such
animal as a commercially available custom case. Think about
that for a while.

Building a case for your project involves as much planning as
any other part of the job. Once the circuit has been breadboarded
and you’ve gotten rid of all of the glitches, it’s time to consider
the case. The first decision you have to make is the shape of its
case. Often that will determine the shape of the circuit board and
the material you're going to use for the case. Let’s go back to our
mousetrap. Housing it in a square box would be really boring.
The nature of the project is such that it calls for something much
more whimsical. We need some sort of box to hold the mice but
supposing the actual entrance to the trap were shaped like a cat
with its mouth open. Not only would that be eye-catching but
chances are that the finished project would be on a table in the
living room rather than behind the refrigerator.

Once the shape is decided, we have to choose the material.
Metal is an obvious choice but it has its problems. It’s hard to
shape and harder to work. Unless you have access to a machine
shop, precision pieces are going to be very difficult to make.
And if you don’t weld the different pieces together you're going
to have lots of screws and tabs showing. Metal cases also have a
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nasty habit of shorting parts of the circuit and blowing up those
components it took you three and a half weeks to get by mail.

Wood is a possibility. The grain and color are attractive and
it’s easy to work with standard tools. The problem here is joining
pieces together. Screws still have to be used and glue takes a
while to dry thoroughly. That means that the pieces will have to
be made and fitted together over a period of days. And any
curved pieces are going to be a real problem.

Our last alternative is ideal for case making—acrylic plastic.
It can be easily cut and shaped using ordinary tools, and solvent
cement will immediately bond pieces together. As a matter of
fact, the cemented joint is often stronger than the piece itself.
The plastic can be bent and shaped by heating it and is extremely
forgiving of mistakes. Repeated heating and bending won’teven
weaken the material. Scratches and abrasions are inevitable
when working the plastic but they are easy to sand away. The
plastic can be buffed and polished to any degree of luster you
want.

Acrylic is available from a wide variety of sources and comes
in an overwhelming assortment of thickness, colors, and shapes.
Most lumber yards and stores that specialize in products for the
*‘do-it-yourselfer’” will carry a good range of acrylic as well as
all the material you’ll need to work it. The plastic itself can be
found in flat sheets, tubes, pipes, and other shapes ranging in
thickness from s to over two inches. Cubes and other solids
can be found in every size and color imaginable.

There are a variety of techniques you should be familiar with
to successfully work with acrylic. Before trying to use them,
practice on some scrap material to get a bit of hands-on experi-
ence.

Raw material

The acrylic comes in sheets measuring up to four by eight feet
and in thickness up to greater than two inches. Both transparent
and opaque plastic are available in many colors. The brown
paper covering both sides protects the glossy finish put on the
plastic by the manufacturer and also lets you mark your cuts (see
Fig. 1). In general, Ys-inch plastic is the most widely available
and is more than strong enough for making cases, although
occasionally a structural piece will require thicker material;
because of the strength of the bond made with solvent cement,
you can, if you wish, glue thinner pieces together in those
instances. If a thinner piece is needed, you can always sand
down one of the Y&-inch pieces.

Glues

Although all of the glues shown in Fig. 2 will work with
acrylic, without doubt the best glue to use is the solvent cement;
you can get that cement at the same place you bought the plastic.
It isn’t really a glue in the strict sense of the word. What solvent
cement does is soften and partially dissolve the plastic. When
the two pieces being joined are put together the bond formed
between them is as strong, if not stronger, than the plastic itself.
The joint hardens in a minute or so and can be sanded or shaped
immediately. The solvent action of the cement can cause prob-
lems, however. If you press your finger against any part of the
plastic that has been softened by the cement, you’ll leave your
fingerprints in the surface. They can be sanded out but it’s better
to avoid doing it in the first place.

Remember though, solvent cement only works with pieces of
acrylic. Anytime you want to glue some other material to the
plastic, a different glue will have to be used. Both two-part
epoxy and any of the instant-bonding cyanoacrylate glues work
well. The choice depends on the particular application. The
two-part epoxy will fill in empty spaces and can be sanded
smooth, but the instant glues are contact types; that means that
they will only work when the two surfaces being joined mate
together perfectly. One interesting feature of the epoxy cements
is that they can be colored. Powdered fabric dyes work well but
be careful—a little dye goes a long way. The best method I've
found is to mix the two parts of the epoxy together with a small
amount of the dye and stir them until the color has become

FIG. 1—WHEN YO.I.-I BUYIT, acryiic_plaatlc is usually covered with brown
paper to protect its surface. That paper is easily removed.

FIG. 2—ALL OF THESE GLUES will work with acrylic plastic, but the
solvent cement is best for joining two pieces of plastic.

FIG. 3—ACRYLIC PLASTIC CAN BE EASILY BENT into any shape, if it is
heated.

uniform. Slowly add more dye, mixing it in continuously until
you get the color you want.

Tools

Any tool used for woodworking can be used with acrylic
plastics, including power and hand tools. The only thing to
watch out for is heat. If you are using power tools there are two
basic precautions to be aware of. Make sure to use only the bits
and blades that have been specially rated for use with acrylic.
That usually means that the blades have fine teeth and are not
hollow ground. The bits should be sharp enough to bite into the
plastic without having to apply an undue amount of pressure.
Rough cutting blades and bits will crack and shatter the plastic



and dull ones will generate so much heat that the plastic will melt
at the cut and the waste, rather than falling away, will melt
together and harden behind the blade.

Sanding and polishing

Acrylic is easily sanded. The key to success here is to avoid
the build-up of heat. For general work, I've found that a medium
grit paper is the best to start with. Coarser papers score the
plastic and leave sanding marks that are almost impossible to
remove. If you use a sanding disc on an electric drill, you'll get
the best results by use the drill’s highest speeds—the higher the
speed, the less pressure you have to apply. Do the sanding in
short bursts to keep the heat down; if you have to sand off a Y
inch of plastic. do Vis inch at a time. If you try to do it all at once.
you will generate so much heat that the plastic will melt at the
surface and leave deep marks. That is to say nothing of the
blocking up that will happen to the paper. There will be so much
build-up of hardened plastic on the sandpaper that you'll have to
replace it. If you've ever sanded paint you know what I'm
talking about.

Polishing the plastic is similiar to polishing metal. Use suc-
cessively finer grits and then use fine steel wool. Always sand in
the same direction. The last bit of polishing you need to do is
with a kitchen steel wool pad. Use a new one that’s loaded with
soap. That will leave a very high luster on the plastic and the
sanding marks will be just about invisible. If you want to go
farther, use 0000 steel wool and oil and do the final polish with a
soft cloth and pumice. Keep in mind though, that the plastic is
really susceptible to scratches and there’s nothing like a mirror-
smooth finish to show off imperfections.

Bending and shaping

Now we get to one of the best reasons for using acrylic plastic.
Anyone who has ever tried to get uniform curves in flat pieces of
metal, or shape a smooth curve in wood, will appreciate the ease
with which it can be done in plastic. There are two basic ways to
shape the plastic—sanding and heating. If you want to round a
corner or taper something, sanding is your best bet. Use a
medium-grit paper on a sanding disc and carefully shape the
plastic. Examine your work frequently because it goes very
quickly and it’s easy to go too far. Remember that a little bit of
impatience on your part when sanding something to shape will
ruin both the last three hours work and the rest of your day.

Creating a curve, or some other complex shape, from a flat
piece of plastic is done by heating. Acrylic becomes bendable
when it gets to a temperature of about 350 degrees Fahrenheit.
That isn’t particularly high and there are several commercially
available tools made especially for heating plastic to that tem-
perature. Basically, they are all heating elements that have some
sort of guard on them to keep the plastic about Ys-inch away.
You hold the plastic against the guard and bend it when it
softens. Those are fine for creating a simple corner or lip but are
useless when you’re trying to bend the plastic to conform to
some complex jig.

There are several ways to heat the plastic so it can be wrapped
around a bending jig. You can use a hair dryer but that takes a
long time, because the hair dryer has to be kept away from the
plastic so the air flow isn’t restricted. If you hold it too close, the
motor will load down and the dryer will blow its thermal fuse.
You can heat the plastic over a high-wattage lamp but it’s hard to
work with spots in front of your eyes, and there’s always the
danger of the plastic touching the lamp and either sticking to it or
breaking the glass.

The simplest way to heat the plastic is over an open flame
from either a candle or the top of the stove, as shown in Fig. 3.,
The only problem with that is that the plastic can start to burn;
but that can be avoided by moving the plastic rapidly in and out
of the flame and only using the cooler part of the flame (at its
base). If the plastic does start to burn, it’s a simple matter to
blow it out or douse it in water. The advantages of doing it that
way are that the plastic heats quickly and the flame provides only
localized heat, which means that a long complex bend can be

made a little at a time. The acrylic is a good insulator and only
the area in the flame will get hot enough to bend. As a result, as
you work your way along a complex bend, previously curved
areas will stay that way. As you finish each part of the bend, set
it by _lmmersing it in cold water. That will immediately cool the
plastic and make it rigid again. Don't force the plastic to bend
because it will break. There's absolutely no way you can be
mistaken about when the plastic is hot enough to bend—it will
flap around like a piece of wet cardboard and stay that way more
than long enough to let you make your shape. Wear protective
gloves because not only can you burn yourself, but it'’s impossi-
ble to have any control over the plastic unless you can hold it
firmly while you're bending it. And remember that you have to
hold it until it cools off enough to become rigid again.

Cutting

The best way to cut acrylic is with a saw, as shown in Fig. 4.
That sounds a bit trivial but it isn’t. Plastic suppliers sell a
scribing tool that's used to score the plastic so it can be broken
much the same as glass—I"ve never gotten that tool to work.
When I went back to the supplier to ask if I was using it correctly
I noticed that they always used a saw—case closed. As long as
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FIG. ——THE BEST WAY to cut acrylic plastic is with an ordinary power
saw, as shown here.

you make sure that the blade is designed for acrylic, and you
don’t force the cut you'll find it easier to cut plastic than to cut
wood.

FIG. 5—ONE THING Y
that you can correct mistakes with an easy-to-make paste.
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“Welding” and embossing

That technique is extremely useful and can only be used with
plastic. Because we're all human, we make mistakes and cuts
aren't always made as smoothly as we'd like. If a gap turns up
along a joint there’s an easy way to correct it. Save the plastic
‘“‘sawdust’’ and soak it with solvent cement. Work it around
with a brush and you’ll wind up with a pasty gunk like that
shown in Fig. 5. That can then be used to hide any minor
mistakes, such as mis-cuts, imperfections, and even small
holes. As shown in Fig. 6, work the gunk into the gap with brush
that is kept soaked in cement—if the brush gets too dry it will
start pulling the gunk out of the gap. A bit of brushing back and
forth, and the gap will be entirely filled with plastic gunk. The
color will be the same as the surrounding area and, after sanding,
will be flush with the surface. Make sure to allow time for the
repair to dry before sanding it—since you’ve really soaked it
with cement you’ll find it takes longer to dry than a regular joint.
That *‘welding’’ technique will go along way toward correcting
errors in measurement and slips of the saw. After a bit of practice
you'll find that corrections made by welding are virtually invis-
ible.

Embossing is a technique that also takes advantage of the
solvent action of the cement. If you brush cement repeatedly
over an area of plastic it will get soft enough for you to press in a
design, as shown in Fig. 7. The only precaution here is to make
sure that whatever you press into the plastic is unaffected by the
cement. You want to remove if after you've pressed in the

=4 L Tl
FIG. 6—TO FIX ANY CRACKS OR HOLES, fill them with plastic shavings

soaked in solvent cement. After it dries and is sanded smooth, the repair
will be almost invisible.

design. Coat the embossing piece with some thin oil before
pressing it in the plastic. That ensures that the plastic won’t stick
to it and ruin the transfer of the design. After the acrylic has
hardened, brush it lightly with fine steel wool to remove any
burrs.

Screws and hinges

Although regular hinges can be used, it’s much neater to use
pins or brads. If your case requires a door, design it so that the
door fits snugly and flush between two other pieces. Drill thin
holes through the side pieces and the edges of the door. Push in
small wire brads as shown in Fig. 8. If you’re careful about.your
sizes, the brads will fit tightly and you won’t have to use any
glue. Don’t force the brads in, because you'll only crack the
plastic. If they're not tight enough, use a drop of cyanoacrylate
glue on the side piece to hold the brad in place. Make sure not to
cement the brad in both the side piece and the door. When the
glue dries, grind the end of the brad flush with the side piece.
Make sure that the door opens easily and stays in position when
it’s closed.

The same precaution against forcing things applies to screws.
Acrylic is rigid and won’t compress, so the hole sizes for screws
are more critical than they are with wood. Make the screw hole

FIG. 7—IF YOU SOFTEN THE PLASTIC with solvent cement, you can
emboss any designs you wish into the surface.

FIG. 8—IF YOUR PROJECT requires hinges, make them by inserting small
brads into pre-drilled holes.

at least as wide as the inner shaft of the screw. It goes without
saying that you shouldn’t use tapered screws. If there’s any
doubt about the size of the hole, make it larger and stuff in part of
a toothpick. The screw will compress the wood and that will
keep the whole thing tight.

Lettering

Transfer-type lettering is available in a wide variety of fonts,
sizes, and colors. You can even get sheets with graphic designs,
borders, lines. and so on. The secret to making lettering look
good is simple—keep it straight. Put a piece of masking tape on
the case about a 4-inch below the line for the lettering and use it
as a guide. A fairly wide burnisher will lessen the chances of
having hairline cracks develop in the letters. Once lettering is
applied, it has to be protected because it is fairly easy to scrape it
off—that is great for correcting mistakes but when you finally
get it straight on the tenth try you want a bit more permanency.
Any art-supply store will sell you a protective spray, or you can
getacan of spray lacquer. Use it sparingly and avoid runs. Spray
the entire case to make the finish uniform, and don’t handle it
untilit’s dry. An easy test to see if the case is dry is to smell it—if
itis wet, you'll know it. When the lacquer is dry it will no longer
have an odor.

With a little bit of practice you will be able to make cases that
do justice to your electronics handiwork. And I'm sure that
you'll even find that your projects work better. You can be sure
that housing your project in an imaginative case will make all the
difference—everyone in your family will want to be first in line
to try it, instead of first in line to leave the room. R-E



New!...the 25" Heathkit
Television Computer System

Introducing the new
GR-3000...the first
information center,
telephone, terminal,
video bulletin board,
modem and micro-
computer interface...
all part of the most
future-thinking color
television available
for tomorrow, today.

The GR-3000 Television Computer
System is the only receiver de-
signedto bring you all the unlimited
information plus entertainment in
this spectacular new era of multi-
source televiewing.

An exclusive new
microprocessor-
based “teleplex”
receiver.

The GR-3000 is an
expandable kit with
plug-in capacity for eight micro-
processor controlled modules. The
basic modules are here now. In
coming months, you can add new

internal components to be ready
for more advanced data retrieval,
telephonic networking, and other
growing life-service technologies.

But even now, with standard chassis,
GR-3000 is television
as you've never seen

it before. Why?

A multi-level screen
display delivers your
choice of 4 test pat-
terns, super-steady Monitor
Mode, and the Message Center
with 16 combinational text and
backdrop colors.The broadcast
screen offers direct audio and vid-
eo i/o, an ultra-clear picture with
channel, time and date overlay.
Six screens of 'help’ hints make
the system user-friendly.
Infrared telemetry Remote
Control.This 56-key pad
can access almost every
programmable feature
under microcommand, in-
cluding all adjustments for
picture correction. And the
imagination-stretching Learn
Mode function, for infinitely
versatile sequenced oper-
ation. Type in personal
messages on your GR-3000
and the real-time calendar
clock displays them when-
ever you want.

Battery back-up preserves
important data. And an
Exclusion Password will

protect preset picture
fidelity parameters.

More fo come.

New modules are arriving
soon, to bring you further
into the teleconsumer age:

Directory Dialer and
Modem Interface.
GR-3000 will become a
two-way speaker phone
with memory, auto-dial
and modem capabilities.
Serial Interface will
instantly access outside
computer services and infor-
mation, plus provide RS-232/C
interface with any compatible
computer in the world,
and work as a -
superb color
graphics terminal.

The Programmer
will add greater
memory for
programming TV
functions and control J\
protocol for remote computing.

View a GR-3000 today at your
nearby Heathkit Electronic Center,
or act now and call toll-free
800-253-0570 for Visa or Master-
Card orders.

| Get more information in the

FREE
HEATHKIT CATALOG

I

|

I

Mail to: '
Heath Company,

Dept. 020-014 |

|

I

I

|

|

|

Benton Harbor, Ml 49022
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Sale! Save 200 on Radio Shack’s
TRS-80 Model III Computer!

Get started in computing the easy—and
affordable—way with the versatile and power-
ful TRS-80 Model III. It’s the “‘user-friendly”
computer that grows with you as your needs
and skills increase. And now, it’s sale-priced at
only $799 (regularly $999)!

No Experience Necessary. You don’t have to
be a computer expert to use a Model III—just
add a recorder and our ready-to-run cassette
software. It's easy to manage your personal
budget, keep track of investments, prepare sta-
tistical analyses, write letters and reports, com-
puterize your household records, even play
exciting action games.

Learn to Write Your Own Programs. Our
entertaining, step-by-step manual introduces
you to BASIC programming—and makes the
Model III the ideal way to become part of the
“computer revolution’.

16K Model III (Cat. No. 26-1062)

The Extras Are ‘“Built-In”’. The attrac-
tive one-piece cabinet contains a 12" high-
resolution monitor, which displays 16 lines of
64 upper and lower case characters per line, a
65-key typewriter keyboard with datapad,
16,000 characters (16K) of internal memory
and a parallel printer interface.

Expand Your Horizons. It's easy to configure
your Model III into a more powerful system.
Expand to 48K internal memory, and add one
or two internal double-density disk drives with
184K each, or even a 5-megabyte hard disk
drive. Add high-resolution (640 x 240) graph-
ics, a printer, a plotter or an RS-232C serial
board and modem for communications.

Hurry—Sale Ends April 25, 1983. You can
get your Model III at a nearby Radio Shack
Computer Center, store or participating dealer.
Do it today!

Radio fhaek

The biggest name in little computers®
A DIVISION OF TANDY CORPORATION

Retail prices may vary at individual stores and dealers,

CIRCLE 17 ON FREE INFORMATION CARD
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TIMEX MAKES THE
COMPUTER,
BUT WE MAKE IT TICK.

If you own a TS-1000 or ZX-81 computer and want to bring out the power within it, you'll want Memotech. From easier input to high
quality output and greater memory, Memotech makes the add-ons you demand. Every Memotech peripheral '
comes in a black anodized aluminum case and is designed to fit together in “piggy back” fashion enabling you A“
to continue to add on and still keep an integrated system look. Bk el

nwnwmcm " .uu.u

MEMOPAK RAM All Memopak RAMs are directly addressable, user transparent and are neither switched
nor paged. No additional power supply is required. 16K RAM BASELINE The 16K Baseline is our most
economical way to add memory to your TS-1000. It is fully compatible with Memopak 16K and 32K RAMS
to provide you with up to 32K or 48K of RAM respectively ~ 16K RAM The Memopak 16K RAM offers
expansion capabilities through its “piggy back™ connection and is fully compatible with Timex or
Memotech 16Ks to give a massive 32K of RAM. 32K RAM The 32K Memopak enables you to execute
sophisticated programs and store large data bases and like the 16K RAM is fully compatible with Timex’s or
Memotech’s 16K RAMs to give you a full 48K of RAM. 64K RAM The 64K Memopak is powerful
enough to turn your TS-1000 into a computer with capabilities suitable for business and educational use. It
accepts such BASIC commands as 10 DIM A (9000). MEMOCALC Memocalc, our spreadsheet analysis
software, enables TS-1000 users to perform complex number crunching routines with ease. With
the 64K RAM a table of up to 7000 numbers with up to 250 rows or 99 columns can be specified.
Quick revisions can be achieved by entering new data to your formula.

MEMOTECH KEYBOARD For ease of operation, the Memotech keyboard is a high quality
standard typewriter keyboard, with TS-1000 legends. The keyboard is cable connected to a buffered
interface which is housed in a standard Memopak case and plugs directly into the back of the -

7 TS-1000 or other Memopaks.  MEMOPAK HRG The Memopak High Resolution Graphlcs with
up to 192 by 248 pixel resolution, enables display of high resolution “arcade game” style graphics
through its resident 2K EPROM, prograrnmed with a full range of graphics subroutines.
CENTRONICS PARALLEL AND RS232 INTERFACES
Memotech’s Interfaces enable your TS-1000 to use a wide range of

| compatible printers. The resident software in the units gives the
complete ASCII set of characters. Both Memopak Interfaces provide lower case character capabilities and
up to 80 column printing. The RS232 Interface is also compatible with modems and terminals.
SEIKOSHA GP 100A PRINTER The Seikosha GP 100A uses a 5x7 dot matrix printing format with
ASCII standard upper and lower case character set. Printing speed is 30 characters/second with a

maximum width of 80 characters. The printer uses standard fanfold paper up to ['Mail To: Memotech Corporation, 7550 West Yale Ave., Denver, CO 80227 |
1/2 inches wide. The GP 100A is offered as a package including cable and | code Price AT
=7 interface. Other printer packages are also : 16K RAM Bascline s 9% :
available through Memotech. | ';: :: ;: |
ORDER AT NO RISK. All Memotech | ——= e I
products carry our 10 day money back | Vemouue 05 |
guarantee. If you're not completely E Keybourd with lnitace %% |
satisfied, return it within ten days and we | BigBeolialou i phics i I
X : Centronics Parallel [nterface 74.95 I
will give you a full refund. And every | o Py |
Memotech product comes with a six || Priner Cable 1955 |
§ month warranty Should anythlng be I CP 100A Printer Package** 399.00 I
| Shipping and Handling 495 .95
defectlve with your Memotech proclucl return it to us and we will repair or replace | ot ol o o) |
it free of charge Dealer inquiries welcome. To order any Memotech product use TOTAL s t
raer r call = o, inUS. . Prices an s § wil notice.
the 0_ de .coupon or call our toll-free number 800/662_0949. | AL et U, e s s o g o e
TS-1000 s 4 registered trademark of Timex Carp. lEICheck [ MasterCard ] Visa |
E========== | Aceoung b, Rip. :
ZEs=cSsc 3Bt = |
l t ﬁ | Name ‘ Pl]'nm number |
CORPORATION e = ———:

7550 West Yale Avenue, Denver, Colorado 80227, 303/986-1516, TWX 910-320-2917 | iy State Zp_|
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BUILD YOUR COMPUTER BREADBOARDS
& INTERFACES FASTER AND EASIER
\ﬂII1FFi FGEE\AI \IEEC31FC3IH PLUGBORDS

New 4613 series — for IBM
Personal Computer. Three
models available,

New 4614, 4615 series — for
VME Bus. Six models avail-
ahle.

4610 series — for STD-Bus.
Three models available.

4608 series — for Multibus
solderable, or unpatterned.

8804 series — for S-100. Seven

dessesesaad). E iR - models available.
sosemssnsenliy i

141ttt ' S _ _ 4607 — for DEC LSI-11/PDPS-
6lple e e e e g m ey S i it 11, Heath-11.

4609 — for Apple Il, Super-
Kim, Pet Commodore with
Expandamem.

Send for ] | 4350 for TI 980
FREE :

Brochure i 4611 series — for Motorola

Exorciser
@ ALSO: Connectors ® Enclosures e Mother Boards e Extenders 748209
VECTOR ELECTRONIC COMPANY, Inc., 12460 Gladstone Ave., P.0. Box 4336, Sylmar, CA 91342-0336; (213) 365-9661

CIRCLE 26 ON FREE INFORMATION CARD

RADIO-ELECTRONICS

[=7]
%]




ltadm
Eieclronics YOUR DWN

GComjpiiiber




BWITCH BOX
CADMOYMIR

W0 DOE




LB LB T
PReEOEEEREN
Ll o Lecle ot Lo Lol L
EEEEENMEEEE







EI lrn CS  youR oW

l}'ampu BP




“I built this 16-bit
computer and saved money.
Learned a lot, too.’

Save now by building the Heathkit H-100
yourself. Save later because your computer
investment won’'t become obsolete for
many years to come.

Save by building it yourself. You can save hundreds of
dollars over assembled prices when you choose the new
H-100 16-Bit/8-Bit Computer Kit money you can use
to buy the peripherals and software of your choice.

H-100 SERIES COMPUTER SPECIFICATIONS:

USER MEMORY: DIAGNOSTICS:
128K-768K bytes Memory self-test

MICROPROCESSORS: 2N power-up

16-bit: 8088 AVAILABLE SOFTWARE:

8-bit: 8085 Z-DOS (MS-DOS)

DISK STORAGE: CE/M-85

Built-in standard Z-BASIC Language

5.95 disk drive. Microsoft BASIC =

320K bytes disk Multiplan -
SuperCalc =

KEYBOARD: WordStar =

Typewriter-style. MailMerge

108 keys. 13 Data Base

function keys.

Manager
18-key numeric pad Most standard
GRAPHICS:

8-bitCP' M
Always in graphics mode. Software
640h/225v resolution:

up to eight colors

are available

COMMUNICATIONS:
Two RS-232C Serial
Interface Ports and
one parallel port

[
128K bytes standard Optional

The H-100 is easy to build the step-by-step Heathkit
manual shows you how. And every step of the way. you
have ourpledge “We won'tletyou fail. Helpis as close
as your phone, or the nearest Heathkit Electronic Center.

And what better way to learn state-of-the-art computing
techniques than to build the world's only 16-bit 8-bit
computer kit? To run today s higher-speed. higher-per-
formance 16-bit software. you need an H-100. It makes a
significant difference by processing more information at
faster speeds

Dual microprocessors for power and compatibility. The
H-100 handles both high-performance 16-bit software
and most current Heath Zenith 8-bit software

Want room to grow? The H-100's standard 128K byte
Random Access Memory complement can be expanded
to 768K bytes compared to a 64K standard for many
desktop computers.

And the industry-standard S-100 card slots support
memory expansion and additional peripheral devices.
increasing future upgradability of the H-100

High-capacity disk storage.too. The H-100's 5.25 floppy

disk drive can store 320K bytes on a single disk. The

computer also supports an optional second 5.25" and

external 8 floppy disk drives. And an optional multi-
megabyte internal Winchester disk drive
will be available in the near future

The H-100 gives me the most
for my computer dollar!




Critical circuits are pre-assembled, making the H-100
easier and faster to build!

Want beautiful high-resolution graphics? You can create
extensive charts. drawings. graphs and symbols to meet
your needs using the H-100's bit-mapped graphics
and its 640 x 225 pixel video display.

The H-100 gives you total communications flexibility
Three interface ports let you plug in dot-matrix and
letter-quality printers. as well as other peripherals.

Compare the H-100's exceptional capabilities
with other desktop computers:

IBM
Heathkil Personal Apple
COMPUTER H-100 Computer 1]

MICROPROCESSORS
16-bit 8088 8088
8-bit 8085

RANDOM ACCESS MEMORY

Minimum 126KB 16KB
Maximum THEKB 576KB
FLOPPY DISK STORAGE

Per Diskette 320KB 320K8B
Maximum Internal 6A0KB 640KB
8 Floppy Support Standard —

EXPANSION SLOTS Five 5-100
(lour available)

Five (three

available)

1/0 PORTS

Parallel Optional

Senal Optional

VIDEQO DISPLAY

Line Columns 25x 80 25 x 80 24 x BO

Pixels Colors 640 x 225 640 x 200 560 x 192
(8 colors) |2 colors) {16 colors)

320 x 200

(4 colors)

CP M-85 CP M-86
Z-D0S (MS-D0OS)  PC-DOS (MS-DOS)
UCSD P-System

External disk storage available soon

OPERATING SYSTEMS Apple SOS

information current as of 8 31 82

Learn by building. When you build and operate the H-100.
you learn more about this sophisticated computer sys-
tem and its unique 16-bit 8-bit software capabilities

Learn from outstanding documentation. One of the most
important parts of any computer system is documen-
tation and Heathkit documentation is among the in-
dustry’s best. Our instruction and operating manuals are
fully detailed. in the world-famous Heathkit tradition.

Learn by doing. Many of our software programs come
with a complete set-up an@ operating manual More
complete than most other software documentation each
manual not only tells you what the program will do 1t
shows you the easiest way to accomplish each task.

We back you all the way. With Heathkit computer prod-
ucts. technical assistance and expertise is as close as
your telephone — or the nearest Heathkit Electronic
Center.- Complete technical assistance and service is
available at over 60 locations nationwide.

Buy from a leader. When you choose a Heathkit com-
puter. you get the backing and reliability of the world s
leader in quality electronic kits for over 50 years! You
can count on us for quality. service, reliability and value

at kit prices that give you more computer for your dollar!

See the H-100 in action. Visit your nearby Heathkit Elec-
tronic Center, which
has the world s first
16-bit 8-bit computer
kit, peripherals and
software programs on
display. See your tele-
phone white pages for
the nearest store loca-
tion. Or mail the cou-
pon today for a FREE.
full-color Heathkit

Always in graphics mode, you computer catalog.

can control each of the H-100's
144,000 screen dots! (Color
graphics optional)

Heathkit Electronic Centers are units of Vernitechnology Electronics Corporation
Heath Company and Veritechnology Electronics Corporation are subsidiaries ol
Zenith Radio Corporation. Prices. product availability and specifications are
subject to change without notice

Heathl_(lt
S feath

Company
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DISK DRIVE For APPLE!!

— metal cabinet SChMI N S COMPUTER
Castack | ghoes [Em—is PRODUCTS
— wy/cable ER2501— %495
; Av51013a—$285  ETSTSN NNV
Bﬂmlll::;)fg'ge;;mm (spscify) 8202 — $29.95 ANAHEIM CA 92806 hod
E &ATARI (specify)  Noro -t DIy T M
ChOpliftel’ 8255 — i4.50 10 Mis UHUE R (A RES ADD & :‘.E;. ':Ii.l.'-'s ;"r

Freight

—$24.95¢a. srn-s ~*3L00 s el R4 ke send$100

Frogger 5 0 -49 -}700[5750-489 ~3g00 se:
wCes00 — 7.79 50 -99 - 400| 500-999 - 1190 for

100- 240 - 6% | 1000~ UP - Call catalog

Apple Panic proesca MO8 MONITORS <t 3¢

Crossfire—\—>¥21.95¢a. == 0% N pNiTH # 2yM—121

Raster Blaster 6331— $1.25 92in. 15MHz./ GREEN Phos.
Sasagel I—$102007%

SUPER 35ampPOWER SUPPLY | #1162 8/995 +# RM—_

2732(5v)— 5.25ea Non- Glare Screen

Diskette Storage BOX J§ 2532(5v)— 875¢a. 22 512%];{‘,—

4

Bt
RN RN RN

1
STATIC  RAMS

382 233
2114L 200ws égg E

HME116 150Ns
DYNAMIC  RAMs

4027 200 81756
4116 200 150 5
4164 200ns 7.95

MISC EPROMS

5Ygin 5, ':BirL>5;. 25§ BMC#BM1401RGB

$2500a” $1000:3350” $1500 [1982 IC. 13in. “RGB” coLOR
(2vol) Master with Apple interface!!

Bare Bgﬂes APPLE| |- $425.00%

W

BT26 120 702 425 B/395ea
Br28 120 2708 325 8/299ea
8038 2Neisv] 8/] 6502
TM52716 95 B/B DOea
27321(5¥) Bi7 T5ea
TMS2532 BI10 25ea

- mma B OEN
~3=d
i

REAL-TIME CLOCK
— 48K RAM - CALENDAR (MSM 5832)

0
Keyboard #.25 /$1.25xtal.

s n
$ 5" 8nch N Syntron |1
wW/0 o S§t{|§D 1850 21.50 Computer

Pwr. Supply SS/DD 2740 3040 [ 48K RAM
; 2490  Runs Apple Software

g‘c ,28;" o gaa

BRBESEREREE

LM130

MORE MISC

BIRIPIRIEI R

UV S o i B
L= DD B

Microswitch: Power Supply:  APPLE m!sn C

et el e | pS/DD 5240 3740 | $699.00
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PARTIAL LIST OF DISK-DRIVE MANUFACTURERS AND SUPPLIERS

Amdek Corp.
2201 Lively Blvd.
Elk Grove Village, IL 60007

Apparat Inc.
4401 South Tamarak Pkwy.
Denver, CO 80237

Apple Computer Inc.
20525 Mariani Ave.
Cupertino, CA 95014

Atasi Corp.
235 Charcot Ave.
San Jose, CA 95131

Commodore Business Machines
487 Devon Park Rd.
Wayne, PA 19087

CompuPro Division
Godbout Electronics

Box 2355

Oakland Airport, CA 94614

Corvus Systems
2029 O'Toole Ave.
San Jose, CA 95131

Cybernetics Inc.

8041 Newman Ave.

Suite 208

Huntington Beach, CA 92647

Data Peripherals
965 Stewart Dr.
Sunnyvale, CA 94086

Davong Systems
1061 Terra Bella Ave.
Mountain View, CA 94043

Digital Equipment Corp.
Parker Street
Maynard, MA 01752

Evotek
1220 Page Ave.
Fremont, CA 94538

Genie Computer Corp.
31125 Via Colinas #908
Westlake Village, CA 91362

Heath Company
Benton Harbor, M| 49022

Irwin International
2000 Green Rd.
Ann Arbor, M| 48105

Laredo Systems
2264 Calle DeLuna
Santa Clara, CA 95050

Lobo Drives International
935 Camino Del Sur
Goeleta, CA 90317

Magnolia Microsystems
2812 Thorndyke Avenue West
Seattle, WA 98199

Micropolis Corp.
21329 Nordhoff St.
Chatsworth, CA 91311

Micro-Sci
2158 South Hathaway St.
Santa Ana, CA 92705

MiniScribe Corp.
410 S. Sunset
Longmont, CO 80501

Morrow Designs
600 McCormick St.
San Leandro, CA 94577

PDS Universal Inc.
2630 Walnut Ave. Suite G
Tustin, CA 92680

Percom Data Co., Inc.
11220 Pagemill Rd.
Dallas, TX 75243

Priam Corp.
3096 Orchard Dr.
San Jose, CA 95134

Quantum Corp.
448 Whitehead Rd.
Box 5141

Trenton, N.J. 08619

Qume Corp.
2350 Qume Dr.
San Jose, CA 95131

Radio Shack
One Tandy Center
Ft. Worth, TX 76102

Rana Systems
20620 Leapwood Avenue
Carson, CA 90746

Rotating Memory Systems
1701 McCarthy Blvd.
Milpitas, CA 95035

Seagate Technology
360 El Pueblo Rd.
Scotts Valley, CA 95066

Shugart Assoc.
475 Oakmead Pkwy.
Sunnyvale, CA 94086

Sony Corp.

7 Mercedes Dr.

Montvale, NJ 07645
(micro-floppy disk)

Syquist Technology
44160 Warm Springs Blvd.
Fremont, CA 94538

Tallgrass Technologies Corp.
9207 Cody
Overland Park, KA 66214

Tandon Corp.
20320 Prairie St.
Chatsworth, CA 91311

Tarbell Electronics
950 Dovlen PI., Suite B
Carson, CA. 80746

Tecmar Personal Computer
Products

23600 Mercantile Rd.

Cleveland, OH 44122

Vista Computer
1401 Borchard St.
Santa Ana, CA 92705

Xcomp
7566 Trade St.
San Diego. CA 92121

Xebec
432 Lakeside Dr.
Sunnyvale, CA 94086

Xiten Systems
16815 Hawthorne Blvd.
Lawndale, CA 90260
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[] 28 TESTED TRAN-
SISTOR PROJECTS.

SUBSTITUTES. $4.50,
7] 52 PROJECTS US-

| Electronics Paperback Books

i Quality Paperbacks at Affordable Prices
i BUY 12 PAY FOR 10—TAKE 2 FREE!

: e s e

| = = ] SECOND BOOK

| ROVELTY CIRGUTs.  OF TRANSISTOR

,

;

§4.25.

] 50 PROJECTS US-
ING IC CA 3130.
§4.50.

] 50 CMOS IC PRO-

ING IC 741, §4.00.

] BEGINNERS
] SOLID-STATE GUIDE TO
SHORTWAVE RE- wPROCESSORS &

Y CEIVERS FOR BE- COMPUTING. $4.50.
GINNERS, 54.50.

] ¥YMOS PROJECTS.
55.00.

T HOW TO USE OP-
AMPS. $5.75.

] AUDIO PRO-
JEETS. 3400, JECTS. $5.00
1 30 SOLDERLESS 1 MODERN OP-AMP ] ART OF PRO- ] ART OF PRO- X ' ] POWER SUPPLY [] ELECTRONIC
BREADBOARD PAO-  PROJECTS. $5.00, GRAMMING THE 16K GRAMMING THE 1K 1 HOW TO BUILD SR i ) PROJECTS. $4.50. PROJECTS USING
JECTS BOOK-1. Wide range of special- ZXB1. $6.25. Topics in- ZXB1. $5.00. How 1o ADVANCED SHORT- E1 Mol Contains designs and SOLAR CELLS, $5.00.

$5.75. Whanover possi-
bie the same parts are
used in several pro-
jects. Even a first-ume

Ized op-amp circuits in-
cluding lo-noise. lo-
distiorion, uftra-hi input
impedance, sic.

clude tuil scraen. scroll-

ing. PEEK & POKE
plus actual working

usa tha features of the
ZX81 in programs that
fit the 1K machine and

WAVE RECEIVERS.
85.00.

PROJECTS. $5.00
] CB PROJECTS.
55.00.

construction details for
aimas! any power sup-
piy the experimenter is

Simpha circuits that
have numercus ap-
plications around the
home.

programs. are stll fun 1o use. ] BEGINNERS Naly lo need.

Dl Cag coamp o GUIDE TO BUILDING
these circuits T MULTI-CIRCUIT T THE 8808 COM- 7 INTRODUCTION ELECTRONIC PRO- C] HOW TO GET ] REMOTE CON- ] ELECTRONIC TIM-

BOARD PROJECTS. PANION. $5.00. Writ- TO BASIC PRO- JECTS. $5.00, YOUR ELECTRONI TROL PROJECTS. ER PROJECTS. $5.00.
] HOW TO GET $5.00. 21 fairy simple ton for the average GRAMMING TECH- g PROJECTS WORK- $5.00, Radio-control Timing circults for
YOUR ELECTRONIC projects that can all be assembly language NIQUES. $5.00. Based ! ING. $5.00. infra-red, visible light, & aimost any application
PROJECTS WORK- bulit on a single programmer, A discus- on author's own experi- L] ESSENTIAL 2 ulirasonic syslems are the experimenter might
ING. $5.00. Helps you printed-circuit board, Al sion of 6800 features & ence in learning BASIC THEORY FOR THE [ MULTI-CIRCUIT il Included, along with need. A most valuable
troubleshoot and repair are powered by a 8V raferance work for the and helping others to ELECTRONICS HOB- BOARD PROJECTS. matheds of applying raterance
home-bullt projects of battery 6809 programmar, leam to program, BYIST. $5.00. them
ovary description. iy

7] IC PROJECTS T1 PRACTICAL COM- [ A MICROPROCES- ] FIRST BOOK OF 1 ELECTRONICS ] ELECTRONIC ] COUNTER DRIVER
1 MINMATRIX FOR BEGINNERS. PUTER EX- SOR PRIMER. $4.50. TRANSISTOR EQUIV- SIMPLIFIED CRYSTAL TEST EQUIPMENT & NUMERICAL-
BOARD PROJECTS. $5.00. Inexpansive digi- PERIMENTS. $4.50, Painless approach 1o ALENTS. & SUB- SET CONSTRUCTION. CONSTRUCTION. DISPLAY PROJECTS.
$5.00. A variaty of pro- tal and linear IC's are Fills in background to computing for the be- STITUTES. $3.75. .50 $4.50, Construction de- $4.50. Foatures ap-
jects that can all be used to assembie tha microprocessor by con- ginnar, Step-Dy-step 1ails of a wide range of plications & projects
built upan & mini-matmx selection of circuits in- siructing fypical compu- wplaing computer op- 7 PRACTICAL COM- ] ELECTROMIC lost equipment the ax- using varlous types gf
board that has 10 sirips  tended for the bo- ter circuits using dis- erations and assembly, PUTER EX- HOUSEHOLD PRO- perimeniar can build at numarical-display de-
and is 24 holes long ginner. crete logic companents. PERIMENTS. $4.50. JECTS. $4.50, home. vices.

& TRIACS. $5.00,

—] 50 (FET) FIELD- ] HOW TO BUILD

EFFECT TRANSIS- YOUR OWN SOLID-

TOR PROJECTS. STATE OSCILLO-

SCOPE. §5.00.
] 50 SIMPLE LED ] SECOND BOOK lal
GIRCUITS. $4.25. OF CMOS IC PRO- ELEMENTS OF ELECTHONICS 2peca
JECTS. 54.25.

] 50 CIRCUITS US- ] THE SIMPLE ] SEMICONDUCTOR

ING 7400 SERIES ] PRACTICAL CON- ELECTRONIC CIR- TECHNOLOGY, $5.75.
T PRACTICAL ELEC- 7 HOW TO MAKE IC'S. $4.50. STRUCTION OF PRE- CUIT & COM- Evarything you aiways
TRONICS CALCULA- WALKIE TALKIES. AMPS, TONE CON- PONENTS. $5.75. Al needed 1o know about
TIONS AND FORMU- $5.00. Descrices equip- 1 50 SIMPLE LED TROLS, FILTERS AND e a the fundamental theory solid-state devices in
LAE. §7.50. A basic mant for low-powar CIRCUITS BOOK 2. ATTENUATORS. ] ANTENNA PRO- ] CB PROJECTS. needed to lead io a full one volume.
relerence work that hanaheld operation $3.95. $3.75. JECTS. $5.00. Covers $5.00. A number of understanding of the
bricges the gap be- 112 pages of must practical antenna de- ussful and interesting mmpie electronic circuit [ COMMUNICATIONS,
twedn compicated reaging for the dedi- 7] PROJECTS USING ] BEGINNERS signs including active, designs for CB and fis components $7.50. Covers most
techmical theary & cut cated experimenier 555 IC'5. $5.00. GUIDE TO DIGITAL koop & ferrite types that accessories. 5 moderm communication
and tried methods TECHNIGUES. 53.75. are sasy & ] ALTERNATING systems. Line, micro-

~] ELECTRONIC 71 PROJECTS USING 10 bulld fiiter & mare. CURRENT THEDRY. wave, submarine, sal-
1 INTERNATIONAL CALCULATOR US- L3900 IC'S. $4.75, 7] ELECTRONIC $5.75, Altornating cur- eliite, digital multiplex,
DIODE EQUIVALENTS ERS HANDBOOK, HOUSEHOLD PRO- ] RADIO STATIONS ] CRYSTAL SET rant theory without radio & telography,
GUIDE. $5.75. Halps $3.95. Prasents lormu- = JECTS. 54.50, GUIDE, $4.75. Com- CONSTRUCTION, which thare can be no
you fing substitutes for 180 daia rethode ol ] RADIO CONTROL prehensive listing of $4.50. Packed full of comprehension of ] AUDIO. $9.00.
the many diffarent caiculation, conversion FOR BEGINNERS. ] ELECTRONIC transmittars around the easy io duplicate de- speech, music, radio, Chapter after chapter
types ol semiconductor faciors & more from the $4.50. MUSIC PROJECTS. worid, Presents loca- signs for crysial radio or Television. investigatas every im-
diodas in use today view of the calculator $4.50. tion, frequency. power recaivers partant aspect of audio
s T ELECTRONIC circultry.

[ INTERNATIONAL GAMES $4.50. - ] LONG DISTANCE ] AN INTRODUC-
TRANSISTOR EQUIV- Y LINEAR I RO i "Wul';““ ELEC- TV RECEPTION TION TO RADIO DX- ] MICROPROCESS- [ SPECIAL OFFER—
ALENTS GUIDE. ALENTS AMO PN — SINGLE IC PRO- ONIC PROJECTS. [TVDX) FOR THE EN- ING. $5.00. Listen, in ING SYSTEM & CIR- Complets set of all
$7.50. Products of COMNECTIONS. $8.75 JECTS. $4.25. 8.75. THUSIAST. $5.00. your home, to broad- CUITS. $7.50. A truly six volumes—a bar-
maore than 100 man- Shows equivalents & pm — Practical & au- casls -] ive guide gain that saves
ufacturers are ksied & connactions of a popilar PROJECTS IN of miles to afl of the elements of  $8.25—SPECIAL

cross-referanced with
possible replacements.

user-oriented selecton of
linear ICs.

Flements Tlreu=os Flemwmis

wt Dectrorics. of Electromcs.
J ELECTROMNIC ) ELECTRONIC l z 3
SYNTHESIZER PRO- PROJECTS FOR BE-
JECTS. $4.50. GINNERS. §5.00. ——
—1 50 CIRCUITS US- ] ELECTRONIC ll 1' I
NG GERMANIUM, MUSIC & CREATIVE 3 Viassats E =
SILICON & ZENER DI- TAPE RECORDING. o - v -
ODES. $3.75. $5.00. v 5 e
| 50 PROJECTS US- _] ELECTRONIC

ING RELAYS, SCR'S

. RADIO CIRCUITS
USING IC'S. §4.50.

SECURITY DEVICES.

OPTO-ELECTRONICS.
$5.00.

10 this unusual aspect
of electronics.

away. Tolls how you
can do it

a microprocessing
system.

PRICE $35.00 FOR
THE COMPLETE SET.

ELECTRONIC TECHNOLOGY TODAY INC.
P.O. Box 83, Massapequa Park, NY 11762

Number of books ordered D

Name
Total Price of BOOKS .........cuersrererosnsnns 3.
Address__
Sales Tax (NY State Residents)...
Shipping (75¢ 1st two books, 30¢ ea additional) City. State. ZIP.

TOTAL ENCLOSED . S S Gt = Prices good until April 30, 1983
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Use the POWER within your reach!
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A new and unique magazine for the world’s
most popular personal computer

Save $£6.00!
Plus receive
free
software
cassette!

Now that you've got a TIMEX SINCLAIR
computer make sure you get the new
magazine that helps you to get the most
out of it. .. TIMEX SINCLAIR USER! And
take advantage of our special bonus of a
free software cassette ($15.00 retail
value) with each subscription.

TIMEX SINCLAIR USER is published
monthly. It keeps you totally up-to-date.
It helps you make full use of the power
of your computer.

TIMEX SINCLAIR 1000: the price and
technology breakthrough that finally
made computers affordable.

TIMEX SINCLAIR USER: the magazine
that helps you use the power of this
revolutionary computer.

“'spectrum of user interes s ‘Education.

Business applications. Home manage-
ment. Games and family entertainment.
And TIMEX SINCLAIR USER does it in a
easy-to-understand style that’s
authoritative yet friendly.

Each issue is packed with articles and
information that help owners make use
of the power of their computer. News
about software releases. Reviews. Hard-
ware developments. Reader question
and answer column. Eight pages of pro-
gram listings in every issue. New and
unique user applications. How to pro-
gram. Interviews. Special money saving
offers to readers.

In fact, all the latest ideas and informa-
tion to ensure that new owners and ex-
pert users never tire of their computer.

FREE BONUS WITH YOUR
SUBSCRIPTION

“Packrabbit"
Retail value
$15.00

A good reason to order now! Receive a
software program cassette of an ex-
citing, new arcade game! “Packrabbit”
is a regular $15.00 retail value. Free with
subscriptions for a limited time only.

[mm—— e ——

Name

Mail to TIMEX SINCLAIR USER, 49 La Salle Avenue,

For any age {
or experience

Remember: the TS1000 was designed
precisely for you. Whatever your age and
experience in computers, TIMEX
SINCLAIR USER can help you use the
power of your computer.

SUBSCRIBE NOW and take advantage
of our special offer. Only $29.95 for 12
monthly Issues postage paid. This
represents a $6.00 saving over regular
newstand prices. And remember, you
receive a FREE BONUS with every
subscription, a ‘“Packrabbit” software
cassette ($15.00 retail value).

To order call TOLL FREE

800-543-3000

Ask for Operator 243. In Canada call
(513) 729-4300 and ask for Operator 243.
These numbers are for orders only. Have
your VISA, Mastercard or American Ex-
press card ready.

Buffalo,

New York, 14217

Address

City State Zip

) Check
( )Visa ( ) Mastercard

Number

( ) Money order. Or charge to

Expiry

Signature,

|
i
i
|
'
i
|
I
i
|

) Yes, | want to subscribe to TIME

( ) American Express SINCLAIR USER at the special rate of $29.¢

for 12 Issues delivered to my door. In additior
understand | will receive the FREE softwai
cassette with my first issue.

RE4
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TABLE 1—DIRECTORY OF INDEPENDENT MODEM MANUFACTURERS

Modems are available from computer manufacturers, and also from many independent manufacturers,

ANCHOR AUTOMATION
6624 Valjean St.
Van Nuys, CA 91406

ANDERSON JACOBSON
521 Charcott Avenue
San Jose, CA 95131

APF ELECTRONICS, INC.
1501 Broadway
New York, NY 10036

BIZCOMP
Box 7498
Menlo Park, CA 94025

HAYES MICROCOMPUTER PRODUCTS
5385 Peachtree Corners East
Norcross, GA 30092

LEXICON CORPORATION OF MIAMI
1541 NW 65th Avenue
Plantation, FL 33313

ATTENTION

TECHNICIANS
ARE YOU TIRED

of being

“only a serviceman”
or
“just a technician”?

THE LETTERS “CET
AFTER YOUR NAME SPELLS

“PRIDE”

CERTIFIED |

Take pride in
your profession—
Decide to be a CET

For information about: — exam dates;
requirements; study guides;

other

Send to; NESDA/ISCET
2708 W. Berry St.
Fort Worth, TX 76109
(817) 921-9101

MName

Address

(efpdn i e 0 - DL s rfe)

such as the ones listed below.

LIVERMORE DATA SYSTEMS
2050 151st Place NE
Redmond, WA 98952

MFJ ENTERPRISES, INC.
921 Louisville Rd.
Starkville, MS 39759

THE MICROPERIPHERAL CORP.
2643 151st Place NE
Redmond, WA 98052

MULTI-TECH SYSTEMS, INC.
82 Second Avenue SE
New Brighton, MN 55112

NOVATION
18664 Oxnard St.
Tarzana, CA 91356

OMNITECH DATA
2405 South 20th St.
Phoenix, AZ 85034

SI_..II’.EIIKITq
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Learn the wonders of digital electronics and see how
quickly you are designing your own circuits with the
SUPERKIT which contains:

Seven TTL integrated circuits, breadboard, LED's, and
all the DIL switches, resistors, capacitors and other
components to bulld interesting digital circuits; plus
a very clear and thoroughly tested instruction manual.
This course teaches Boolean logic, gating, R-S and J-K
flipflops, shift registers ripple counters and half adders.
You will learn about fault finding, improvisation and
sub-system checking and the manual asks plenty
of questions, but never leaves you stuck for an answer.
You don't even need a soldering iron! Using the same
breadboard you may construct literally millions of
different Circuits ....ccovvviviviiioniiiiiiiannas $30.95
Order one of our written Courses to complement
your SUPERKIT.

Digital Computer Logic & Electronics - An introduction
to digital electronics designed specifically for the
raw beginner. If you're just starting with Digital
Electronics this is the Course for you ........... $13.95
DIGITAL COMPUTER DESIGN - A totally revised and
updated Course using the programmed learning system.
This book is not intended for beginners but is ideally
suited to engineers, technicians and hobbyists who
want to know more about digital electronics..... $17.95

=]
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QUEST ELECTRONICS
P.O. Box 4430E
Santa Clara, CA 95054

RACAL-VADIC INC.
222 Caspian Drive
Sunnyvale, CA 94086

RIXON, INC.
2120 Industrial Parkway
Silver Springs, MD 20304

TNW CORP.
3351 Hancock St.
San Diego, CA 92110

US ROBOTICS
203 N. Wabash, Suite 1718
Chicago, IL 60601

UNIVERSAL DATA SYSTEMS
5000 Bradford Drive
Huntsville, AL 35805

A PRAGTICAL DIGITAL
ELECTRONIGS KIT FOR
LESS THAN $40 !
Suitable for Beginners

Meet the challenges of today’s incredibly rapid changes
in electronics quickly and easily. This innovative kit
is as exciting as the circuits you build and explore.

TO ORDER BY MAIL
Just send your check or money order

to the address below. Make sure you enclose your
address and specity which Courses you are ordering.
Payment must be in US Dollars drawn on major
US Bank Mass. Residents add 5% sales tax.
Company Purchase Orders also accepted.

PHONE ORDERS - FREE
To order by phone call (617) 664-3857 with your
credit card Information. It won't cost you a dime,
because we'll deduct the cost of the call from the
cost of the Courses you order.

NO RISK GUARANTEE
There's absolutely no risk to you. If you're not
completely satisfied, simply return your order within
30 days. We'll send you a full refund.

AIR MAIL
The prices shown include surface mail postage. For
Airmall shipment please write for additional cost,
specifying Courses to be ordered.

CAMBRIDGE
LEARNING Inc.

1 Judith Drive, North Reading, MA 01864

CIRCLE 35 ON FREE INFORMATION CARD
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Adisa Corp.
Box 1364
Palo Alto, CA 94301

Advanced Digital Corp.
12700-B Knott St
Garden Grove, CA 92641

Advanced Logic Systems
1195 East Arques Ave.
Sunnyvale, CA 94086

Aegis Systems
202 W. Bennett St.
Saline, Ml 48176

Antex Data Systems
2630 California St.
Mountain View, CA 90404

Apparat Inc.
4401 S. Tamarac Pkwy.
Denver, CO 80237

ASAP Computer Products
1198 E. Willow St.
Signal Hill, CA 90806

AST Research Inc.
2372 Morse Ave.
Irvine, CA 92714

Axlon Inc.
170 North Wolfe Rd.
Sunnyvale, CA 94086

Cactus Technology Inc.
3024 North 33rd Dr.
Phoenix, AZ 85017

California Computer Systems
250 Carribean Dr.
Sunnyvale, CA 94086

Chrislin Industries
31352 Via Colinas
Westlake Village, CA 91362

Comemco
280 Bernardo Ave.
Mountain View, CA 94040

Computer Peripherals
1117 Venice Blvd.
Los Angeles, CA 90015

Davong Systems Inc.
1061 Terra Bella Ave.
Mountain View, CA 94043

Daystar Systems Inc.
10511 Church Rd. Suite A
Dallas, TX 75238

Dual Systems
2530 San Pablo Ave.
Berkeley, CA 94702

Electronic Control Technology Inc.

763 Ramsey Ave.
Hillside, NJ 07205

Gimix
1337 W. 37th Place
Chicago, IL 60609

ACCESSORY BOARD SUPPLIERS

Godbout Electronics
Box 2355
Oakland Airport, CA 94614

GSR Computers
60-10 69th St.
Maspeth, NY 11378

Hayes Microcomputer Products
5835 Peachtree Corners East
Norcross, GA 30092

Hurricane Labs
5149 Moorpark Ave.
San Jose, CA, 95129

Independent Business Systems
5915 Graham Ct.
Livermore, CA 94550

Indigo Data Systems Inc.
100 E. NASA Rd. 1

Suite 107 _
Webster, TX 77598

Intercontinental Microsystems
Corp.

1738 S. Douglass Rd.

Anaheim, CA 92806

Intermedia Systems
10601 South De Ansa Blvd.
Cupertino, CA 95014

Intex Micro Systems Corp.
755 West Big Beaver Rd. Suite 1717
Troy, M|l 48084

JC Systems
1075 Hiawatha Ct.
Fremont, CA 94538

John Bell Engineering Inc.
1014 Center St.
San Carlos, CA 94070

Kres Engineering
PO Box 17328
Irvine, CA 92713

Legend Industries Lid.
2220 Scott Lake Rd.
Pontiac, MI 48054

Lomas Data Products
729 Farm Road
Marlboro, MA 01752

Macrolink Inc.
1150 East Stanford Ct.
Anaheim, CA 92805

Macrotech International Corp.
22133 Cohasset St.
Canoga Park, CA 91303

Magnolia Microsystems
2264 15th Ave. W.
Seattle, WA 98119

Matco
427 Perrymont
San Jose, CA 95125

Mako Data Products
1441-B N. Red Gum
Anaheim, CA 92806

Memory Merchant
14666 Doolittle Dr.
San Leandro, CA 94577

Memory Technologies Inc.
25 Main St.
Twelve Mile, IN 46988

Memotech
7500 West Yale Ave., Suite 200
Denver, CO 80227

Microcomputer Business Indus-
tries Corp.

1019 8th St.

Golden, CO 80401

Micro Intercontinental Systems
Corp.

1733 S. Douglass Rd. Suite E
Anaheim, CA 92806

Micromint Inc.
561 Willow Ave.
Cedarhurst, NY 11516

MicroSoft Corp.
10700 Northrup Way
Bellevue, WA 98004

Micro Synergy
1327 Whiteacre Dr.
Clearwater, FL 33516

Microtek
9514 Chesapeake Dr.
San Diego, CA 92123

Mosaic Electronics
Box 748
Oregon City, OR 97045

Mountain Computer
300 El Pueblo Rd.
Scotts Valley, CA 95066

MPC Peripherals Corp.
9424 Chesapeake Dr.
San Diego, CA 92123

Netronics
333 Litchfield Road
New Milford, CT 06776

N.O. General Data Services
7230 Chadbourne Dr.
New Orleans, LA 70216

Orange Micro Inc.
1400 North Lakeview
Anaheim, CA 92807

PDS Universal Inc.
2630 Walnut Ave. Suite G
Tustin, GA 92680

Personal Computer Products Inc.
16776 Bernardo Center Dr.
San Diego, CA 92128

Persyst .
15801 Rockfield
Suite A

Irvine CA 92714

Precision Technology Inc.
Computer Products Div.
2970 Richards St.

Salt Lake City, UT 84115




Pure Data Ltd.
950 Denison St.
Markham, Ontario, Canada L3R 3K5

Qubie Distributing
918 Via Alondra
Camarillo, CA 93010

Quadram Corp.
4357 Park Drive
Norcross, GA. 30093

Rana Systems
20620 South Leapwood
Carson, CA 90746

Renaissance Technology Corp.
1070 A Shary Cir.
Concord, CA 94518

Saturn Systems Inc.
PO Box 8050

3990 Varsity Dr.

Ann Arbor, Ml 48107

Scion
12310 Pinecrest Rd.
Reston, VA 22091

S.C. Digital

Box 806

1240 N. Highland Ave.
Suite 4

Aurora, |L 60507

ACCESSORY BOARD SUPPLIERS

Seattle Computer
1114 Industry Dr.
Seattle, WA 98188

Sierra Data Sciences
26112 Lorain Ave,
Fairview Park, OH 44126

Sigma Designes Inc.
1400 Coleman Ave, F23
Santa Clara, CA 95050

Sigma Designs, Inc.
3866 Eastwood Cir.
Santa Clara, CA 95055

Sonic Micro Systems
1500 N.W. 62nd St.
Ft. Lauderdale, FL 33309

Southwest Technical Products
219 W. Rhapsody
San Antonio, TX 78216

SSM Microcomputer Products, Inc.

2190 Paragon Dr.
San Jose, CA 95131

Static Memory Systems
401 State Bank Center
Freeport. IL 61032

Systems Group
1601 W. Orangewood Ave.
Orange, CA 92660
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Tara Computer Products
3648 Southwestern Blvd.
Orchard Park, NY 14127

Tarbell Electronics
950 Dovlen Place
Suite B

Carson, CA 90746

TK Engineering
Box 1936
Corona, CA 91720

Videx Inc.
897 N.W. Grant Ave.
Corvalis, OR 97330

Vista Computer Co. Inc.
1317 E. Edinger
Santa Ana, CA 92705

Votrax Speech Synthesis
500 Stephenson Hwy.
Troy, M| 48084

VR Data
777 Henderson Blvd., N-6
Folcroft, PA 19032

Wesper Micro Systems
3188 Pullman St.
Costa Mesa, CA 92626
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THE ORGANIZER An informaton
storage program, Store the names, address-
: Dggﬂf nurnbers, birthday and anniver-
sary dates of your friends and business

acquaintances

THE STOCK OPTION ANA-
LYZER Evaluate stock options quickly
Output inchudes an unexercised ROI, annual
RO, and NET worth, Last trading day cal-
culated by computer.

Lusann mmgn g

THE BUDGETER Keep track of your
personal budgets and expenditures in cate-
gories such as food, clothing, rent/mort-
gage. medicine, education, savings, auto,
and more.

SELEET ot ite Coor
COSE  DEBOMIRT 1w
weu Ente

1
§ e

THE LOAN/MORTGAGE
AMORTIZER Compare the cost of
loans from different banks, review the
details of your home mortgage. Be aware of
the costand how to minimize that cost

THE HOME IMPROVEMENT
PLANNER Store up to 20 room mea-
surements (length, width, height), compute
total area in each (wall, floor), estimate costs
of painting, wall papening and carpets and
draw house blueprints

THE HOME ASSET MANAGER
A home inventory program that can be very
valuable in case of fire or theft. Records date
of purchase, place of purchase, description,
price, serial # and model #

T L D Ll
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VU-CALC This program constructs,
Fenemtﬁ and calculates large tables for
inancial analysis, budget sheets, and pro-
Jarnl:tmns An immensely powerful analysis
chart.

WTER YCUR AmsdEn

SUPER MATH Drill yourself on addition,
subtraction, multiplication, and dvision

with five levels of difficulty. Each problem
graphically depicted

THE LIST MANAGER Mailing List—
keeps track of personal or business mailing
fists of up to 115 names by name, address
or 2ip code, Phone Book—keeps track

of personal or business numbers for up to
180 names

TE s Tee eARiTa.
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CHESS AND CHESS CLOCK
Six levels. All the legal moves including
castling and enpassant. Keeps a separate
record of plays made for easy reference
Play another opponent or match wits with
the computer.

BACKGAMMON AND DICE A

fect blend of chance and skill. Uses machine
code to choose fts moves, Full game includ
ing graphics board, roliing dice, and double
cube. Play the computer or anather opponent.

THE GAMBLER Match your Black-
jack skilis with the ZX81 or TS1000. Full
graphical display of cards dealt and win-
nings. Includes Double Down, Min-Max bet-
ting. Also a Slot Machine complete with roll-
ing tumblers, payoff values, and coin drop.

THE COUPON MANAGER Keep

track of coupons you save showing what

m are for, where they are offered, starting
ending dates for validity.

THE CAR POOLER Keep track of
car usage by driver, destination, and date.
Rider data and time of departure Is logged
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THE STAMP COLLECTOR Inven-
tory and store up to 600 SCOTT numbers in
asingie session showing quantity on hand,
by major classification, and provide full
want list support

REAL ESTATE INVESTMENT
ANALYSIS Two ditterent imvestment
strategies. The first selection aliows the
user to choose between renting or buying.
The second selection consists of a defalled
analysis of the rental investment property.

FLERSE PREES

L HOURE ® D e
2 can fIvasc i

3 BAUINGS ReESumT
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3 AMIATIIATION SCHEBULL
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PERSONAL FINANCE PLAN-
NER Perform calculations, finance a
Nouse, a car, keep savings accounts, repay
Ioans and calculate an amortization schedule
which can be generated for any of the finan-
cial programs.

miT TN soaTroL Ly mem
ok GET R eI Ian

ENTER BELEETIEN CosE

PORTFOLIO ANALYSIS Program
performs minimum risk and market sensi-
tivity calculations for a portfolio composed
from a set of stocks. A portfolio is formed
which gives the minimum amount of non-
market risk for a given level of sensitivity.

STATES AND CAPITOLS Test
yourself on the fifty states and their capi-
1oks. Three options of review are available
(1) States, you provide capitols. (2) Cap-
toks, provide states. (3) A mix of states
and capitols;

THE CUBE GAME The cube can be
displayed In three views: (1) Solid; (2) Two-
Dimensional (unfolded): and (3) See-thru
cube (3-D), You start with the cube solved,
set it up any way you fike, or pick up from a
previous session

THE FLIGHT SIMULATOR Take
control of highly maneuverable kght aircraft.
With full controls, instrumentation and nav-
\gational aids to avoid hazards in landing
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STOCK MARKET—TECH.
ANALYSIS | Program uses “technical
analysis” of price and volume data o fore-
cast the direction of the Market or of any
stock. Track up to 6 stocks without reloading
You need 30 trading days of data, closing
price and da{s volume. Analytical summary
of each stock average Is computed.

GRIMM'S FAIRY TRAILS A super
game involving a young prince trapped in
amaze, being chased by relentiess maze
dwellers. You control the prince and the
chase is on. Life crystals and sacred stones
are the goal.

THE MIXED GAME BAG |
Bowling—roll your ball down the alley con-
tmilmu its fight from a kﬂeybnm

are pitted against evil
KOFIKDN H()é% in a duel nfg:ns
Bingo Caller—use ZX81 or TS1000 to ran-
domly call a Bingo game



or TSIO0OO0 software.

SUPERMAZE Navigate your way
through a three-dimensional maze, with
trapdoors, gold bars, marker stones, and
compass. len separate mazes. Three-
dimensional graphics.

THE PUZZLER Comes with two

options: Inversion and Double Inversion
Inversion takes af least 250 moves to solve
it. Double Imversion is twice as hard

BIGFLAP ATTACK 'ou'e being
attacked by giant birds! To defend yourself
shoot the birds right between the eyves

10 levels of play ability

PINBALL Plays ke real pinball complete
with flippers, bumpers, "'nudge,” bonus
points and more. Uses fast, efficient ma-
chine code to choose its moves

STOCK MARKET GAME Bull or
bear? This realistic simulation lets you ana-
lvze information, buy and sell stocks, take
out and pay off loans. . and win, if you can
accumulate $50,000 in “The Market "

FORTRESS OF ZORLAC A super
fast game in which you are the commander
of a fleet of spaceships. Your mission is to
rid !I‘aﬂalmr of the dreaded akien,

Z0R

MANUFACTURING CONTROL
A comprehensive manufacturing system.
Monitor cost factors, track work in pro-
gress, keep daily account on detalls that
mean profit or loss for up to 150 products.

CHECKBOOK MANAGER A per-
sonal or business checking account pro-
gram to store and sort banking
transactions. On 90-minute tape. up to
3,600 transactions can be stored

INVENTORY CONTROL STOCK |
—¥eeps track of inventory levels, suppliers,
re-order levels and types for up to 400 items
STOCK || —keeps track of inventory levels
for up to 2,500 items.

SPACE RAIDERS, BOMBER

Ti inclair version of:he popular arcade
games full of bombs and rockets and col-
lesions with skyscrapers

FUBGR

FROGGER Plays like the arcade game
Hop the frog over traffic, snakes, croco-
diles, and treacherous diving turtles before
time runs out

S

ATOR THE ABC GATOR Designed
10 teach recognition and sequence of the
alphabet. Combines computer instruction,
music and video games

Sinclair! the company that invented the world’s
most affordable computer, has invented a way for
youl to order the most affordable software—nght
from your home!

You've never had this wide a selection before.
You can play games that challenge vou, instead of
bore you. You can learn new household applica-
tions and business programs that reduce work
dramatically.

Only Sinclair offers this special software savings.

Only ZX81 or Timex TS1000 owners are eligible.

The more you buy, the more you save.
A serious Sinclair software offer.

The first cassette vou buy, you buy at normal
cost: $15.00. But every cassette thereafter, you get
at a savings.

The list below explains how much you save,
based on how much you buy, [t couldn’t be easier.

You were smart to buy the ZX8l or the
TS1000. You'll be even smarter to take us up on
this software offer. All cassettes listed at left work
on both the ZX81 and the TS1000, All cassettes
are 16K, which means you need the 16K Memory
Maodule. (If you want more information on this

component, please write Sinclair at the address
listed below.)

But don't delay. This is a limited time software
offer while supplies last,

How to order today!

Just call our toll-free number and use your
MasterCard or VISA. Or send this coupon with a
check or money order. [t5 as easy as that.

Call toll-free: 800-543-3000. Ask for operator
509, In Canada call 513-728-4300, operator 509.
Have your MasterCand or VISA ready when call-
ing. Phones open 24 hours a day, 7 days a week.
These numbers are for orders only:

If you simply want information, please don't
call, write Sinclair Research, Ltd., 2 Sinclair
Plaza, Nashua, NH (03061

(Sorry, no refunds on software. Defective
cassettes will be replaced.)

Call toll free

800-043-3000

\d code:
B-lRL

Check the baxes of all cassettes you want.

Mail to: Sinclair Research, Ltd.,
One Sinclair Plaza, Nashua, NH 03061

L] Check or money order enclosed.

[] The Organizer #10 [ Portfolio Analysis #41 [ Bigflap Attack 42
[] The Budgeter £38 1 VU-CALC #11 []'Pinball #35
[ Loan/Mortgage [] Super Math #14 [] Stock Market Game #27
Amortizer £39 [ List Manager #45 [ Fortress of Zorlac #36
[] Coupon Manager #12 [ States and Capitols #£32 ] Manufacturing Control #51
[ Car Pooler #40 [ Flight Simulator #6 [] The Puzzler #48
[ Stamp Collector 31 [ Stock Market—Tech. [] Checkbook Manager #49
(] Stock Option Analyzer £13 Analysis [ #46 (] Inventory Control #50
[ Home Improvement 0 Chess 7 [ Space Raiders, Bomber #5
Planner #29 [J Backgammon #8 [] Frogger #37
[] Home Asset Manager $47  [1 Gambler #43 [ Ator the ABC Gator 33
[] Real Estate Investment [J Cube Game #9
Analysis £30 [ Grimm’s Fairy Trails #44
[ Personal Finance [1 Mixed Game Bag [ #26
Planner 23 [ Supermaze #34

Fill in the space beside total for your total payment

Plus Shipping/Handling $5.00

[ 1 cassette: $15.00 [ 4 cassettes: $45.00
[ 2 cassettes: $25.00 (save $15.00)

(save $5.00) [1'5 cassettes: $50.00 Total:
[ 3 cassettes: $35.00 (save $25.00)

(save $10.00) 1 6 cassettes or more:

$10.00 each $ U.S. Dollars

Name

City
State Zip

*Sinclair technology is the heart of both the ZX81 and the Timex/Sinclair 1000.
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HOWARD W. SAMS & CO., INC.
4300 West 62nd Street PO. Box 7092
Indianapolis, Indiana 46206

Repeated By Popular Demand!

SAMS 20% DISCOUNT SALE

Once again, Sams helps you in-
vest in your future with a flat
20% discount on genuine Sams
Computer Books, the same ones
you'll find in our latest regular
catalog!

The sale includes our brand-
new 1983 titles as well as our
best-sellers—books about the
Apple II®, IBM® PC, Timex
Sinclair 1000®, VIC-20, Commo-
dore 64, TRS-80%, and more!

If you're into computing, you
need to be into a Sams Book
now!

SAMS/WAITE PRIMERS

UNIX PRIMER PLUS
A clearly written, friendly intro-
duction to the powerful UNIX
operating system. Ideal for stu-
dents, office workers, new com-
puter users, and others learning
about or starting on a UNIX-
based system. By The Waite
Group, Inc.
Ask for No. 22028 . ... $49-95
Now Only $15.96

CP/M® PRIMER

Start reading CP/M Primer today

and start using CP/M tonight!

Your complete, one-stop source

book for terminology, concepts,

system startup, and software! By

Stephen Murtha and Mitchell

Waite.

Ask for No. 21791 .. . $+4-95
Now Only $11.96

CP/M is a registered trademark of Digitai
Research, Inc

BASIC PROGRAMMING
PRIMER

(2nd Edition)

Improved and expanded edition
gives you fundamental key-

words, statements, and func-
tions usable with any computer
running a variation of Microsoft
BASIC, including the IBM PC,
Also contains new advanced
BASIC coverage, new game-
program listings (Rubik's Cube,
Microspace Invaders, Word
Scrambler), and many new self-
tests with answers to help your
progress. Highly useful and
user-friendly material for begin-
ners and more advanced users
alike, regardless of occupation.
By Mitchell Waite and Michael
Pardee.
Ask for No. 22014 . ... $4+795
Now Only $14.36

COMPUTER

GRAPHICS PRIMER

Amaze yourself! Create com-

puter animation and other

graphics routines and techniques

with this colorful Sams best-

seller. Many examples, all in

BASIC. By Mitchell Waite.

Ask for No. 21650 . .. . $+4-95
Now Only $11.96

PASCAL PRIMER
You'll generate powerful pro-
grams in UCSD™ Pascal as this
Sams powerhouse guides you
through program structure and
procedures—clarifies state-
ments, variables, and more!
Ideal for beginners, By David Fox
and Mitchell Waite.
Ask for No. 21793 ... . %1695
Now Only $13.56

UCSD is a trademark of UC Regents, San
Diego campus.

MICROCOMPUTER PRIMER
(2nd Edition)
Excellent for readers seriously in-
terested in the whys and hows of
a microcomputer’'s workings,
and an ideal companion to
CRASH CQOURSE IN MICROCOM-
PUTERS. Has five appendixes! By
Mitchell Waite and Michael
Pardee.
Ask for No. 21653 . ... $H4-56
Now Only $11.60

COMPUTER
FUNDAMENTALS

HOWARD W. SAMS

CRASH COURSE IN

MICROCOMPUTERS

No previous computer knowl-

edge is necessary, because this

one’s intended for those who

need to know about microcom-

puters and programming FAST!

Self-teaching format makes it

excellent for learning on your

own, By Louis E. Frenzel.

Ask for No. 21634 ... . 43995
Now Only $15.96

GUIDEBOOK TO g

i

—

GUIDEBOOK TO

SMALL COMPUTERS

Presents an unbiased review of
the capabilities of 21 currently
popular microcomputer systems
from 14 different manufacturers.

CIRCLE 7 ON FREE INFORMATION CARD

Helps you make an informed

choice. By William Barden, Jr.

Ask for No. 21698 ... .. $6.95
Now Only $5.56

PERSONAL
COMPUTERS HANDBOOK
You'll need this practical guide
that explains the hows and whys
of your micro’s microprocessor,
memory, peripherals, program-
ming, and hardware/software
troubleshooting. By Walter H.
Buchsbaum.
Ask for No. 21724 . ... $3295
Now Only $10.36

TIONS BF oy
FOURUTER TECHNOLOOY

S B

FOUNDATIONS OF
COMPUTER TECHNOLOGY
Thorough introduction to com-
puting history, evolution, and
current concepts. Examines basic
elements and systems as well as
technology. Requires no prior
knowledge of computers, elec-
tronics, or math. Excellent basic
text. By Joseph C. Giarratano.
Ask for No. 21814 .. .. $2295
Now Only $18.36

MODERN
COMPUTER CONCEPTS
Covers memory types and de-
vices, CPUs, data communica-
tions, computer networks and
architectures, videotex in major
countries, and more. Sequel to
No. 21814. Bestif you're already
familiar with basic electronics,
number systems, and so forth.
By Joseph C. Giarratano.
Ask for No. 21815 . ... 422585
Now Only $18.36
Both books, ask for

NOTZT8T6IN i s, 43985
Now Only $31.96
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BASIC: FUNDAMENTAL
CONCEPTS
This comprehensive introduction
to BASIC and its dialects can also
help you learn to convert BASIC
programs from one dialect to
another and understand the
problems that come up when a
program in the wrong dialect
runs on your computer. Many
programs included. By Joseph C.
Giarratano.
Ask for No. 21941 .. $2295
Now Only $18.36

BASIC: ADVANCED
CONCEPTS

Continues the fundamental
BASIC commands and concepts
begun in No. 21941, this time
using BASIC as a tool to help you
understand program storage
within the computer, explore
floating-point arithmetic, exam-
ine number systems commonly
used, and more. By Joseph C.
Giarratano.

Ask for No. 21942 ... $22.95

Now Only $18.36 |

Both books, ask for

No.21943 . . .. .. . .. 4$39.95
Now Only $31.96

All four books together, ask

for No. 22045 ... .. .. 465995
Now Only $55.96
DICTIONARIES

COMPUTER DICTIONARY
(3rd Edition)
More than 12,000 definitions in
this paperback reference trans-
late computing terminology into
language you can easily under-
stand. Good for computer vet-
erans and novices alike. By
Charles J. Sippl.
Ask for No. 21652 .. .. $15-95
Now Only $12.76

MICROCOMPUTER
DICTIONARY

(2nd Edition)

Most current, down-to-earth,
and complete explanation of
microcomputer products, proce-
dures, systems, techniques, and
components available. Mare
than 5,000 terms and definitions

in all! By Charles J. Sippl.
Ask for No. 21696 .. = 41505
Now Only $12.76

COMPUTER DICTIONARY
& HANDBOOK (3rd Edition)
Largest, most complete refer-
ence book available on all phases
of computers and their applica-
tions. More than 22,000 defi-
nitions and fourteen appendixes.
By Charles J. Sippl and Roger J.
Sippl.
Ask for No. 21632 ... . 43495
Now Only $27.96

COMPUTER MATH

MICROCOMPUTER MATH
Excellent introduction to binary,
octal, and hexadecimal numbers,
plus arithmetic operations on all
microcomputers and more.
Many practical examples and
self-tests. By William N. Barden, Ir.
Ask for No. 21927 . ... 43305
Now Only $9.56

BOOLEAN ALGEBRA FOR
COMPUTER LOGIC
A basic introduction to Boolean
algebra as applied to the design
of computer circuits. Covers ev-
erything from the binary number
system to Karnaugh maps. No
knowledge of higher math or
advanced electronics needed. By
Harold E. Ennes.
Ask for No. 21554 . . .. $7-95
Now Only $6.36

PRACTICE PROBLEMS IN
NUMBER SYSTEMS, LOGIC,
AND BOOLEAN ALGEBRA
(2nd Edition)

You'll need no special math
background to use this 64-lesson
introduction to digital computer
math. Covers number systems,

SR
“\%

conversions, binary and octal
arithmetics, Boolean algebra,
and implementing Boolean rela-
tionships in gating and inverting
circuits. By Edward Bukstein.

Ask for No. 21451 ... .. 49-95-
Now Only $7.96

MICROCOMPUTER
PROGRAMMING &
INTERFACING

NEW P & | BOOKS!

SOUL OF CP/M®: USING
AND MODIFYING CP/Ms
INTERNAL FEATURES
Teaches you how to modify BIOS,
how to use CP/M system calls in
your own programs, and more,
You'll need to read CP/M
PRIMER or otherwise understand
CP/Ms outer-layer utilities,
though. By Mitchell Waite.
Ask for No. 22030 .. .. $34-95
Now Only $11.96

CP/M® BIBLE: THE AU-
THORITATIVE REFERENCE
GUIDE TO CP/M
Simple, easy-to-use handbook
that gives you fast access to all
CP/M conventions, keywords,
commands, utilities, and more.
Includes CP/M-86, MP/M-80 and
86, and CP/Net, too. By Mitchell
Waite.
Ask for No. 22015 .. .. 44805
Now Only $15.16

THE WORLD CONNECTION
Powerful information that shows
you how to select and use
a modem for sending and re-
ceiving electronic mail, making
use of computer networks like
CompuServe and The Source,
using electronic bulletin boards,
and more! By Timothy Orr Knight.
Ask for No. 22042 . . .. 44895
Now Only $8.76

WHAT DO YOU DO
AFTER YOU PLUG IT IN?
Complete tutorial covers use of
microcomputer hardware, soft-
ware, languages, operating sys-
tems, data communications, and
more, followed by another tuto-
rial on workable solutions to the
practical problems you'll meet
while using them. By William
Barden, Ir.
Ask for No. 22008 . . .. -$40-95
Now Only $8.76

26 BASIC PROGRAMS

FOR YOUR MICRO

Features 26 previously unpub-

lished, simple-to-complex games

you can run on almost any brand

of microcomputer as long as you

have enough RAM on board.

Most take between 500 and

5000 bytes, with the highest tak-

ing 13K. Conversion charts in-

cluded. By Derrick Daines.

Ask for No. 22047 . . .. $++-95
Now Only $9.56

CIRCLE 7 ON FREE INFORMATION CARD

ELECTRONICALLY
SPEAKING: COMPUTER
SPEECH GENERATION
Learn the basics of generating
synthetic speech with an Apple
Il, TRS-80, or another popular
microcomputer! Includes tech-
niques, a synthesizer overview,
advice on problems, and more.
By John P. Cater. :
Ask for No. 21947 ... . $1495
Now Only $11.96

FORTH PROGRAMMING
Shows you the differences be-
tween FORTH-79 and fig-FORTH,
and how to write or modify
software using either dialect.
Includes more than 50 fast-act-
ing, useful programs. By Leo J.
Scanlon.
Ask for No. 22007 . ... %1695
Now Only $13.56

i M.
STD BUS INTERFACING
Gives you all information and
circuitry needed to use your STD
bus computer system for control-
ling instruments or processes, or
for acquiring data from an elec-
trical device. Has immediately
usable assembly language
software, too. By Christopher A.
Titus, Jonathan A. Titus, and
David G. Larsen.

Ask for No. 21888 .. ., 41305
Now Only $11.16



INTRODUCTION TO
ELECTRONIC SPEECH
SYNTHESIS s
Helps you understand how a
human "voice” is electronically
created, explains the three cur-
rent digital synthesis technol-
ogies used, and tells you what
you can expect in speech quality
as it relates to data rate and the
cost of memory devices. By Neil
Sclater.

Ask for No. 21896 . ... 48095
Now Only $7.16

GENERAL

DON LANCASTER'S MICRO
COOKBOOK, Volume 1:
FUNDAMENTALS
Includes some ground-zero
basics, a real-world set of rules
for the novice micro-user, prag-
matic number systems and logic,
usable codes, memory, and
memory devices. Dedicated to
helping you build your beginner-
level microcomputing skills into
knowledge you can profit from
and enjoy. By Don Lancaster.
Ask for No. 21828 . ... 44595
Now Only $12.76

COMPUTER LANGUAGE
REFERENCE GUIDE
If you know at least one lan-
guage, this small book can help
you understand six more! Seven
chapters cover seven languages
and an eighth presents a
keyword dictionary. By Harry L.
Helms, Jr.
Ask for No. 21786 . .. .. SLLRE
Now Only $7.96

INTRODUCTION TO FORTH
A fundamental approach to pro-
gramming in all versions of
FORTH, using MMS FORTH. in
particular. Program examples are
directly compared to the same
program written in Microsoft
Level Il BASIC for clarity. By Ken
Knecht.
Ask for No. 21842 . ... 41695
Now Only $8.76

BASIC PROGRAMMER'S

NOTEBOOK

A valuable book with many

time-saving BASIC subroutines

and programming practices usu-

ally known only to highly ex-

perienced programmers. Also

contains several debugged

and easily modified program

samples.

By Earl R. Savage.

Ask for No. 21841 . ... 43405
Now Only $11.96

EXPERIMENTS IN
ARTIFICIAL INTELLIGENCE
FOR SMALL COMPUTERS
Takes you into the fascinating
world of artificial intelligence,
where you and your computer
directly participate in sessions in-
volving reasoning, problem-
solving, creativity, and verbal
communication. By Jlohn Krutch.
Ask for No. 21785 .. ... 4905
Now Only $7.96

THE CHEAP VIDEO
COOKBOOK
Shows you how to build and use
a $20, seven-IC circuit that lets
your computer provide any al-
phanumeric or graphics format,
including high resolution and a
four-color mode, via software
control. By Don Lancaster.
Ask for No. 21524 . .. 4705
Now Only $6.36

R o

SON OF CHEAP VIDEO
Brings you specs for a low-cost,
do-it-yourself custom EPROM
character generator, plus lower-
case for an Apple I, cheap video
for 8080/Z-80, a complete video
display for $7, and more! By Don
Lancaster.
Ask for No. 21723 . ... 43655
Now Only $8.76

Both books, ask for No.

ZATEET T DA e i

Now Only $12.76
TV TYPEWRITER
COOKBOOK

Shows you how to put words
and pictures onto an ordinary TV
screen with TVT! Introduces you
to basic TVT system design, in-
cluding memory types, interface
circuitry, hard-copy output, and
color graphics. By Don Lancaster.
Ask for No. 21313 ... $4+4+-95

Now Only $9.56

BUSINESS
PROGRAMMING

WORD PROCESSING M.
FOR SMALL BUSINESSES

Tells you about doing practical
word processing on a personal

CIRCLE 7 ON FREE INFORMATION CARD
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computer, how word-processing
software works, presents details
for more than 50 word-
processing systems, including
applicable hardware and W/P
software, and more. By Steven F
Jong.
Ask for No. 21929 .. . 44405
Now Only $9.56

HOW TO WRITE COBOL
PROGRAMS IN AN MP/M®
ENVIRONMENT
Shows you how to write COBOL
programs for a multiple-
terminal, Z-80/8080, CP/M-
based microcomputing system
that lets more than one user ac-
cess the same file at the same
time without interfering with
each other. Describes system de-
sign and more. By Neil G. Gelb.
Ask for No. 21936 .. .. 44205
Now Only $10.36

MICROCOMPUTER DATA-
BASE MANAGEMENT
Create your own data base pro-
gram! Complete tutorial shows
routines you can use to control
and access large amounts of
data with a microcomputer. Also
explains operation of 3 commer-
cial data base programs now on
the market. By E. G. Brooner.
Ask for No. 21875 .. .. 4295
Now Only $10.36

BASIC BUSINESS
SOFTWARE
Explains the fundamentals of
business software development,
how to evaluate canned soft-
ware, and how to write some of
your own. Covers information
storage and retrieval, inventory
control, payroll, and general
ledger programming. By E. G.
Brooner.
Ask for No. 21751 .. .. 41395
Now Only $9.56
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COMPUTER PROGRAMS
FOR MACHINE DESIGN
Ready-to-use BASIC programs to
help mechanical and material
engineers, machinists, techni-
cians, and students solve every-

day problems in machine
technology. Data can be manip-
ulated repeatedly to note design
variables. By Robert J. Wenzel.
Ask for No. 21960 . ... $23.95
Now Only $17.56

GENERAL INTERFACING

THE S-100 AND OTHER
MICRO BUSES

Discusses microcomputer bus
systems in general, examines 21
of the most popular ones in use,
and explores ways you can use
to interface one with another.
By Elmer C. Poe and James C.
Goodwin II.

Ask for No. 21810 . . . .. 4995
Now Only $7.96

COMPUTERS AND
PROGRAMMING GUIDE
FOR SCIENTISTS AND
ENGINEERS
(2nd Edition)
Outlines the capabilities and limi-
tations of a computer, explores
its use in problem solving, and
helps you develop the skills
necessary to use a computer in
science and engineering rather
than business. By Donald D.
Spencer.
Ask for No. 21693 . ... $15.95
Now Only $12.76

o pasiated
Compute -
Hiomre Energy MansF

COMPUTER-ASSISTED
HOME ENERGY
MANAGEMENT
Helps you create a working
energy monitor, using your mi-
crocomputer, inexpensive tem-
perature sensors and other
hardware. Includes BASIC and
8080/Z-80 programs, construc-
tion details, operational analysis,
and suggestions. By Paul E. Field.
Ask for No. 21817 .. .. $15-95-
Now Only $12.76

INTERFACING & SCIENTIFIC
DATA COMMUNICATIONS
EXPERIMENTS
Focuses on using the universal
asynchronous receiver/trans-
mitter (UART) chip in order to
help your understanding of
communication chips. Explores
operation of teletypewriter inter-
faces and serial transmission cir-
cuits. By Peter R. Rony.
Ask for No. 21546 . .. .. 4795
Now Only $6.36

APPLE® PROGRAMMING
& INTERFACING

THE APPLE Il CIRCUIT
DESCRIPTION
Provides you with a detailed cir-
cuit description of all Apple Il
motherboards, including the
keyboard and power supply.
Comes complete with timing
diagrams for major signals and a
discussion of differences be-
tween the various revisions. By
Winston D. Gayler.
Ask for No. 21959 . ... £22.95-
Now Only $18.36

SHING
v%?ilﬁl APPLE

*

POLISHING YOUR APPLE
Clearly written, highly practical,
concise assembly of all proce-
dures needed for writing, disk-
filing, and printing programs
with an Apple Il. Positively ends
your searches through endless
manuals to find the routine you
need! By Herbert M. Honig.
Ask for No. 22026 .. ... G
Now Only $3.96

INTERMEDIATE LEVEL
APPLE Il HANDBOOK
Hands-on aid for exploring the
entire internal firmware of your
Apple Il and finding out what
you can accomplish with its
6502 microprocessor through
machine- and assembly-lan-
guage programming. By David
L. Heiserman.
Ask for No. 21889 .. .. $4695
Now Only $13.56

| APPLESOET :

o

&

i

APPLESOFT LANGUAGE
Only complete text available on
Applesoft BASIC! Self-teaching
format simplifies learning and
lets you use what you learn FAST.
Ideal for businessmen, hobbyists,
and professionals! Many pro-
grams included. By Brian D.
Blackwood and George H.
Blackwood.
Ask for No. 21811 .. .. $40-95-
Now Only $8.76

APPLE Il ASSEMBLY
LANGUAGE

Shows you how to use the
3-character, 56-word vocabulary
of Apple’s 6502 to create power-
ful, fast-acting programs! For
beginners or those with little or

CIRCLE 7 ON FREE INFORMATION CARD

no assembly language pro-
gramming experience. By Marvin
L. Delong.

Ask for No. 21894 . . 44505
Now Only $12.76

Sull-

APPLE INTERFACING
Brings you real, tested interfac-
ing circuits that work, plus the
necessary BASIC software to
connect your Apple to the out-
side world. Lets you control
other devices, monitor many
events, and communicate with
other computers, modems, serial
printers, and more! By Jonathan
A. Titus, David G. Larsen, and
Christopher A. Titus.
Ask for No. 21862 . ... 41095
Now Only $8.76

-

ENHANCING YOUR

APPLE II, Volume 1

Shows you how to mix text,

LORES, and HIRES anywhere on

the screen, how to open up

whole new worlds of 3-D

graphics and special effects with

a one-wire modification, and

more. Tested goodies from a

trusted Sams author! By Don

Lancaster.

Ask for No. 21846 ... . $3505
Now Only $12.76

MOSTLY BASIC:
APPLICATIONS FOR YOUR
APPLE Il, Book 2

Now, a second goldmine of fas-
cinating BASIC programs for
your Apple Il, featuring 3 dun-
geons, 11 household programs,
6 on money or investment, 2 to



test your ESP level, and more—

32 in all! By Howard Berenbon.

Ask for No. 21864 ... $1295
Now Only $10.36

COMMODORE
PROGRAMMING &
INTERFACING

PROCIAMY
RETERDNCT §

COMMODORE 64
PROGRAMMER'S
REFERENCE GUIDE
This creative programmer's work-
ing tool for the Commodore 64
includes a complete, detailed
dictionary of all Commodore
BASIC commands, statements,
and functions, followed by
BASIC program samples showing
how each item works, and
much, much more! By Commo-
dore Computer.
Ask for No. 22056 . bbb
Now Only $15.96

COMMODORE 64

USER'’S GUIDE

Shows you how to set up, pro-

gram, and operate your Com-

modore 64, including how to do

arcade-type color animation,

music, and sound effects. Same

book that comes packed with

every Commodore 64 computer!

By Commodore Computer.

Ask for No. 22010 ... $3295
Now Only $10.36

VIC 20 PROGRAMMERS
REFERENCE GUIDE
An easy-to-use, detailed manual
that helps you program your VIC
20 like a pro in either BASIC or
machine language! Includes a
special section on VIC 20 |/O op-
erations, too. By Commodore
Computer.
Ask tor No. 21948 . $3605
Now iny $13.56

COMMODORE SOFTWARE
ENCYCLOPEDIA
(2nd Edition)
Comprehensive software direc-
tory for the Commodore PET, in-
cluding business, educational,
games, firmware, and more—10
categories in all. Updated reg-
ularly. By Commodore Computer.
Ask for No. 21944 . . e
Now Only $7.96

MOSTLY BASIC:
APPLICATIONS FOR
YOUR PET®, Book 2
A second collection of ready-to-
run BASIC programs that in-
cludes three dungeons, eleven
household programs, seven on
money and investment (three of
which are on the stock market),
two that test your ESP level, and
more! Thirty-seven in all. By
Howard Berenbon.
Ask for No. 22001 . ... $43-95-
Now Only $11.16

PET® INTERFACING
Provides you with unique infor-
mation about interfacing the PET
through each of its different
output ports by means of a
BASIC program and a custom
interface you can build your-
self. Has complete hardware
and software instructions. By
James M. Downey and Steven M.
Rogers.
Ask for No. 21795 . ... $16:95-
Now Only $13.56

IBM® PROGRAMMING
& INTERFACING

YOUR
I M F‘flf-g}f’l\l COMPUTER

'USING YOUR IBM®
PERSONAL COMPUTER
Part One gets you started with
off-the-shelf programs, and
shows you how to use the PC's
system hardware. Part Two
teaches you to program in PC
BASIC, and includes graphics,
music, sound effects, and more.
Fully indexed and illustrated. By
Lon Poole.
Ask for No. 22000 .. .. $16095
Now Only $13.56

8088 ASSEMBLER LAN-
GUAGE PROGRAMMING:
THE IBM PC
Shows you how to program the
PC with 8088 assembler lan-
guage. Includes a complete
functional description of the
8088 microprocessor, plus a de-
tailed analysis of the IBM PC
architecture and how to make
full use of it. By David C. Willen.
Ask for No. 22024 .. .. £4505-
Now Only $12.76

TIMEX/SINCLAIR
PROGRAMMING &
INTERFACING

ZX81 BASIC BOOK

Neatly and effectively teaches

ZX81 BASIC language, in-

structions, and programming

techniques to owners of the

ZX81 personal computer. In-

cludes many examples and exer-

cises. By Robin Norman.

Ask for No. 21957 . .. . $42-95
Now Only $10.36

TRS-80° PROGRAMMING
& INTERFACING

TRS-80 COLOR L
COMPUTER INTERFACING

Teaches you the interfacing
techniques, inner workings, and
operation of the TRS-80 Color
Computer and its high-
performance 6809 microproces-
sor. Shows how you can control

CIRCLE 7 ON FREE INFORMATION CARD

and monitor various equipment

and events. By Andrew C.

Staugaard, Jr.

Ask for No. 21893 . ... $1495
Now Only $11.96

TRS-80.
FOR @5
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TRS-80 FOR KIDS FROM

8 TO 80, Volume 1

Amazingly effective information

suitable for beginning TRS-80

programmers of any age, espe-

cially youngsters. No special

background is needed. Same

principles used at National Com-

puter Camp help you learn

quickly and easily. By Michael P

Zabinski.

Ask for No. 22046 e
Now Only $7.96

CLEAN SLATE WORD
PROCESSING FOR THE
TRS-80
Possibly the most precisely de-
tailed word-processing software
documentation on the market,
complete with program source
code and author commentary.
Shows you how to make the
most of your CLEAN SLATE pro-
gram and how to modify it to
suit your taste or special needs.
By Henry Melton.
Ask for No. 22005 . ... $3795-
Now Only $14.36

TRS-80 MODEL |, I,
AND COLOR COMPUTER
INTERFACING PROJECTS
A unique book for beginning in-
terfacers which includes 14 sim-
ple, useful, and easy-to-build
construction projects to help you
make use of your TRS-80 model
1, 3, or Color Computer in the
real world. By William Barden, Jr.
Ask for No. 22009 . .. $314.05
Now Only $11.96

REAL-TIME CONTROL WITH
THE TRS-80

Shows how to use your TRS-80
for sophisticated, low-cost con-
trol of mechanical or electrical
devices. Only an ordinary knowl-
edge of Level Il BASIC is needed,
and no computer modification is
necessary. Provides everything
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you need, including where to
find the sensors and actuators.
By Russell M. Genet.
Ask for No. 21831 . ... 5H595
Now Only $11.96
Wr
SIMPLE

HADE ST

|
|
|
|
l

TRS-80 ASSEMBLY
LANGUAGE MADE SIMPLE
Learn how to plan, write, and
hand-assemble your own as-
sembly language programs in
memory, using the T-BUG and
Level Il BASIC ROM subroutines.
Provides immediate, short-cut
results for the user who can sim-
ply use existing routines. By
Earles McCaul.
Ask for No. 21851 ... . 44295
Now Only $10.36

L=

e

TRS-80 INTERFACING,

Book 1

Introduces you to the various I/0

signals of the TRS-80 and

suggests their use in a number of

practical circuits. Many interest-

ing experiments for those with a

fairly good understanding of

Level Il BASIC. By Jonathan A.

Titus.

Ask for No. 21633 . ... $10-95
Now Only $8.76

TRS-80 INTERFACING,
Book 2 .
Gives you a number of advanced
ways to use the knowledge from
Book 1, including generation of
control voltages and currents,
driving high-voltage and high-
current loads, and many more.
Complete software furnished. By
Jonathan A. Titus, Christopher A.
Titus, and David G. Larsen.
Ask for No. 21739 .. .. $11.95
Now Only $9.56
For both books, ask
for No.21765 ... ... ..-$2095
Now Only $16.76

Zulelelelels

16-BIT MICROPROCES-
SOR PROGRAMMING &
INTERFACING

16-BIT MICROPROCESSORS
Carefully steps you through the
complexities of programming
and designing with powerful
16-bit microprocessors. Covers
the 68000, 8086, Z8001/2,
9900, and NS16000. By Christo-
pher A. Titus, Jonathan A. Titus,
Alan Baldwin, W. N. Hubin, and
Leo Scanlon.
Ask for No. 21805 ... . $1535
Now Only $12.76

THE 68000: PRINCIPLES
AND PROGRAMMING
Systematically guides you
through the 68000's complex
architecture, instruction set,
pinouts, and interfacing tech-
niques. Excellent for design
engineers, programmers, and
students. By Leo J. Scanlon.
Ask for No. 21853 . ... $34.95
Now Only $11.96

6502 MICROPROCESSOR
PROGRAMMING &
INTERFACING

6502 SOFTWARE DESIGN
Shows you how to place the
powerful 6502 under assembly
language program control. Con-
tains 88 debugged and usable
sample programs, and a wealth
of additional material. By Leo J.
Scanlon.
Ask for No. 21656 . ... $43-56-
Now Only $10.80

PROGRAMMING AND
INTERFACING THE 6502,
WITH EXPERIMENTS

Good any time, but excellent if
you don't have much 6502 as-
sembly language programming
or chip-level interfacing experi-
ence. Simple I/0 techniques, in-
structions, and interfacing that
can be reinforced by a KIM,
SYM, or AIM system. By Marvin

L. Delong.
Ask for No. 21651 ... . $36-95
Now Only $13.56
u=
ADVANCED
mmm-jM

ADVANCED 6502
INTERFACING
Contains many valuable design
techniques for machine control
using the 6502 and 6800 mi-
croprocessor families. Teaches
interface design, understanding
of LSI devices, and solutions to
typical problems encountered.
By John M. Holland.
Ask for No. 21836 .. . . -$42-95-
Now Only $10.36

6800 MICROPROCESSOR
PROGRAMMING &
INTERFACING

6809 MICROCOMPUTER
PROGRAMMING AND
INTERFACING, WITH
EXPERIMENTS
Instructional text and applica-
tions handbook giving you a
solid understanding of the 6809
high-performance chip. Covers
all aspects and includes much
software, By Andrew C.
Staugaard, Ir.
Ask for No. 21798 . ... $1495
Now Only $11.96

CIRCLE 7 ON FREE INFORMATION CARD

USING THE 6800
MICROPROCESSOR
No special background in digital
electronics is needed to use this
book, which steps you through
the conception, configuration,
writing, and running of a variety
of programs that demonstrate
the powerful 6800's practical
applications. By Elmer Poe.
Ask for No. 21512 .. .. Laohe
Now Only $7.16

mw |
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HOW TO PROGRAM
AND INTERFACE THE 6800
Introductory  tutorial to
Motorola’s popular 6800, em-
phasizing real-world applica-
tions. Covers internal structure,
instruction set, programming,
hardware, and interfacing tech-
niques. Many experiments! By
Andrew C. Staugaard, Jr.
Ask for No. 21684 .. .. 43595
Now Only $12.76

8080/8085 MICRO-
PROCESSOR PROGRAM-
MING & INTERFACING

Y

8085A COOKBOOK
A design-it-yourself guide to
basic microcomputing concepts
for the 8085A microprocessor
and its family-compatible chips.
Helps you design a number of
completely operational, 8085A-
based microcomputers. By
Jonathan A. Titus, David G. Lar-
sen, and Christopher A. Titus.
Ask for No. 21697 . ... $4505-
Now Only $12.76



8080A MICROCOMPUTER
INTERFACING AND
PROGRAMMING
(2nd Edition)
Teaches you device select pulse
generation, microcomputer out-
put, microcomputer input, and
interrupt servicing in the context
of 8080A-based microcomputers
so you can develop your own in-
terfaces to other digital devices.
By Peter R. Rony.
Ask for No. 21933 . ... $17.95
Now Only § 14.36

INTRODUCTORY
EXPERIMENTS IN DIGITAL
ELECTRONICS AND 8080A
MICROCOMPUTER
PROGRAMMING AND INTERFAC-
ING, BOOKS 1 AND 2
Introductory, self-instructional

information about digitals,

8080A interfacing, device select

pulses, the 8080A instruction

set, data bus and I/0 techniques,

and much more. By Peter R,

Rony.

Book 1, ask for

No. 21550 $16.95
Now Only $13.56

Book 2, ask for

No. 21551

$14.95
Now Only $11.96

For both books, ask for

No. 21552

$26.95
Now Only $21.56

Z-80 MICROPROCESSOR
PROGRAMMING &
INTERFACING

Z-80 MICROPROCESSOR
ADVANCED INTERFACING
WITH APPLICATIONS IN
DATA COMMUNICATIONS
Helps you learn to exchange in-
formation and access data bases
all over the world, using a system
based on the Z-80 or almost any
other 8- or 16-bit microproces-
sor. Includes much portable
software. By Joseph C. Nichols,
Elizabeth A. Nichols, and Keith
A. Musson.
Ask for No. 22003 . ... $19.95
Now Only $15.96

Z-80 MICROCOMPUTER
DESIGN PROJECTS
Even a novice can get first-hand
Z-80 operations experience! You
actually build a small but fully
operational Z-80 microcomputer
having 2K of EPROM and 128
bytes of RAM, program it, check
it out, and use it in more than 75
pages of projects! By William
Barden, Jr.
Ask for No. 21682 .. .. $14.95
Now Only $11.96

[

Z-80 MICROPROCESSOR
PROGRAMMING AND
INTERFACING, Book 1
Introduces you to the Z-80 and
its machine- and assembly-
language software. Requires NO
background in computer sci-
ence, programming, or digital

&

electronics. By Joseph C. Nichols,

Elizabeth A. Nichols, and Peter R.

Rony.

Ask for No. 21609 .. .. $12.95
Now Only $10.36

Z-80 MICROPROCESSOR
PROGRAMMING AND
INTERFACING, Book 2
Covers the interfacing of digital
circuits with Z-80 CPU, PIO, and
CTC chips. Assumes you have
read Book 1 or are familiar with
Z-80 assembly and machine-
language programming. By
Joseph C. Nichols, Elizabeth A.
Nichols, and Peter R. Rony.

Ask for No. 21610 .. .. $16.95
Now Only $13.56
For both books, ask

for No. 21611 ... .. ... $25.95
Now Only $20.76
"EE’%%'
|
]
Z-80 MICROCOMPUTER
HANDBOOK
Acquaints you with the

hardware of the Z-80 and dis-
cusses its software aspects, in-
cluding use of machine and
assembly language. Also looks
at the microcomputers using
that chip. By William Barden, Jr.
Ask for No. 21500 .. .. $13.95

Now Only $11.16

U

Bug symbol is a registered trademark of The Blacksburg Group, Inc.,
and denotes those books in the Blacksburg Continuing Education Series.

Apple Il and Apple Il Plus are re?istered trademarks of Apple Computer, Inc.

IBM is a registered trademark o

International Business Machines, Inc.

TRS-80 is a registered trademark of Radio Shack, a Tandy Corporation
PET is a registered trademark of Commodore Business Machines
CP/M and MP/M are registered trademarks of Digital Research, Inc
UCSD is a trademark of UC Regents, San Diego campus

Timex/Sinclair 1000 is a registered trademark of Timex Computer Corporation

IMPORTANT—
HERE'S HOW TO ORDER
1. Look through the Sams Book list-
ings in this ad and find the books that
fit your interests or the interests of
someone you know. 3 :
2, To get your books at this special
discount, and in the shortest possible
time, complete and mail the handy
order card attached. If the order card
is missing, send us the order form on
this page or staple it to your purchase
order.
3. Charge your books to your Mas-
terCard or VISA account, or include
our check or money order for the
ull amount due. Be sure to add $2
for handl:rég
4. If you'd rather order by phone,
call the Sams Order Desk at 800-
428-3696 toll-free or 317-298-5566
and charge it to MasterCard or VISA.
Give the Order Desk operator the
code number in the box at the bot-
tom of the order form when she asks
for it. Order Desk hours are 8:00 AM
to 4:30 PM Monday thru Friday, EST
the year "round
5. Mail your order to:

| Howard W. Sams & Co., Inc.
4300 West 62nd Street
. PO. Box 7092
_| Indianapalis, IN 46206

SAMS 20% DISCOUNT SALE ORDER FORM

Catalog No. | Qty. | Special Price | Total Catalog No. | Qty. | Special Price | Total
O Check Subtotal
[J Money Order Add Local Sales Tax Where Applicable
(0 MasterCard Add Handling Charge | _2.00
O VISA Total Amount Enclosed
Account Number Expires
Name (print)
Signature
Address
City State Zip

Offer good in USA only and expires June 30, 1983. Prices subject to change without notice.
All books available from Sams distributors, bookstores, and computer stores nationwide.
In Canada, contact Lenbrook Industries, Ltd., Scarborough, Ontario M1H 1H5.

Howard W. Sams & Co., Inc., 4300 W. 62nd, PO. Box 7092, Indianapolis, Indiana 46206

X0396
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VIC2

(List Price $299)

SALE!

$139°%

" PERSONAL
COMPUTER

(when you buy 6 tape programs at sale prices)

® We Love Our Customers
Our Prices and Service
Prove It!

® One Day Delivery Express
Mail

e Commodore 64 Program-
mers Reference Guides
Free With Purchase

@ Over 500 Programs To
Choose From

@ Free Catalogs

You get the COMMODORE VIC-20 Computer
for only $139.00 when you buy 6 tape programs
on sale for only $59.00. These 6 tape programs
list for $96.00 to $132.00! You can choose one
of these three tape program packs: 6 GAME
program pack $59.00 (Alien Invasion, Target
Command, Artillery, Chase, Snake Out, Cattle
Round Up). 6 HOME FINANCE program pack
$59.00 (Check Book, Calculator, The Budgeter,
Home Inventory, Income Tax, Utility Bill Saver).
6 SMALL BUSINESS program pack $59.00 (Ac-
countant, Accounts Recelvable and Payable,
Inventory, Order Tracker, Estimating and
Bidding, Appointments).

33K COMMODORE VIC $199
WITH 2% TIMES MORE POWER

For only $199.00 you get the COMMODORE
VIC-20 Computer plus WE ADD 8,000 BYTES
OF USER MEMORY to give you 2% TIMES
MORE PROGRAMMING POWER! This power-
ful full-sized extra featured computer includes
the 6502 microprocessor (LIKE APPLE) 20,000
bytes ROM with a 16K extended LEVEL Il
Microsoft BASIC, 13,000 bytes RAM, a total of
33,000 bytes memory, plug in expandable to
60,000 bytes, 66 key typewriter professional ex-
panded keyboard with graphic symbols on
keys, color command keys, high resolution
graphics, 512 displayable characters, text
display is 22 lines 23 characters, sound and
music, real time, upper lower case, full screen
editing cursor, floating point decimal and trig
functions, string arrays, scrolling, multi state-
ment lines, file management, PEEK AND
POKE. Assembly machine language Is
available. We have easy to use self teaching
books and programs. Accepts TAPE-DISK AND
PLUG IN CARTRIDGES, connects to any TV,
includes AD adaptor, R.F. modulator, switch
box, self teaching instruction book, comes in a
beautiful console case.

41K COMMODORE VIC $249

WITH FOUR TIMES MORE POWER
For only $249.00 you get the 41K COM-
MODORE VIC with 400% MORE PROGRAMM-
ING POWER THAN VIC-20! We add 16,000
bytes user memory to the VIC-20. You get a
total of 41,000 bytes memory (20,000 bytes
ROM, 21,000 bytes RAM and extended LEVEL
11 BASIC) plus all the extra features listed!

49K COMMODORE VIC $299

WITH SIX TIMES MORE POWER
For only $299.00 you get the SUPER
POWERED 49K COMMODORE VIC with 600%
MORE PROGRAMMING POWER than VIC-20!
We add 24,000 bytes user memory to the
VIC-20. You get a total of 49,000 bytes memory
(20,000 bytes ROM, 29,000 bytes RAM and ex-
tended LEVEL Il BASIC) plus all the extra
features listed!

GET $300.00 FREE SOFTWARE

WHEN YOU BUY A

COMMODORE 64 COMPUTER!!

TRACTOR-FRICTION PRINTER $399

This all new COM-STAR deluxe line printer,
prints 8%" x 11" letter quality full size, single
sheet, roll or fan fold computer paper, labels,
etc. 40, 66, 80, 132 columns. Impact dot matrix,
bi-directional, 80 CPS. Includes special cable
that plugs direct into the VIC-20 printer port —
no other costly Interface is needed! List
$599.00 Sale $399.00.

SUPER 10" COM-STAR PRINTER $4989

Has all the features of the COM- STAR printer
shown above, PLUS! 10" carriage 100 CPS, Dot
addressable bit image graphics, 2.3 buffer, 18
character sets, 40, 48, 66, 80, 96, 132 columns,
prints true descender, super and subscript,
underlining. Includes special cable te plug in-
to the VIC-20 printer port. List $699. Sale $499.

80K MEMORY EXPANDER $79

Allows memory expansion to B0K total (20K
ROM and 40K RAM). Has six slots to add six
cartridges — you can switch select any com-
bination of memory or programs. Stop and
start any program with reset button, you don't
have to remove cartridges or turn off com-
puter. This expander Is a must to get the most
out of your VIC-20 Computer!

PLAY ATARI GAMES ON VIC-20$79

WOW!! Plug In our new "GAME LOADER" and
you can play all ATARI video game cartridges,
Activision, Imagic M-Network on your VIC-20
computer. List $99. Sale $79.

LOW COST PLUG IN EXPANSION

Accessories plug In direct to this computer,
extra RAM memory, data cassette, telephone
modem $99.00, deluxe B80 column printer
$390.00, 170K disk drive $349.00 all plug In
direct! You do not have to buy an expensive
expansion interface!!

WE HAVE THE LOWEST PRICES

We sell direct to customers and you save the
profit margin normally made by computer
stores, department stores and distributors, we
are willing to take a smaller margin to develop
volume. WE LOVE OUR CUSTOMERS — OUR
PRICES PROVEIT!

CIRCLE 22 ON FREE INFORMATION CARD

IMMEDIATE REPLACEMENT WARRANTY

If your computer fails because of warranty
defect within 90 days from date of purchase,
you simply send your computer to us via
United Parcel Service prepaid. We will “im-
mediately” send you a replacement computer
at no charge via United Parcel Service prepaid.
This warranty applies to all products we sell
because WE LOVE OUR CUSTOMERS!!

15 DAY FREE TRIAL

Jo®cSssssssssnsnsnanssassnssanaanssnn

DON'T MISS THIS SALE-ORDER NOW

[

VIC-20 for only $139. plus
$59. for 6 pack of programs
Specify pack wanted _____.

33K-VIC for only $199.
41K-VIC for only $249.
49K-VIC for only $289.
Tractor Friction Printer $389.
Super 10" Printer $499.

60K Memory Expander $79.
Game Loader—Atari $79.

0000000

We ship C.0.D. and honor Visa and Master
Card.

Name

Address

City

State _________ Zip Code
O VISA O MASTER CARD

Credit Card No.

O C.0.D.

Expiration Date

Add $10.00 for shipping, handling and in-
surance. lllinois residents please add 6%

SN SESESISESENSENSEESESESESE000e0SSONSG0SFSSEENaRRENSE eSS RERESEARS

OTHER COUNTRIES. :
Enclose Cashiers Check, Money Order ors
Personal Check. Allow 14 days for delivery, 2 «
to 7 days for phone orders, 1 day express §

'..-..‘I.II'-.‘.-'--l..'lII-III................ll."...-II.I -

mail! N
Canada orders must be in U.S. dollars. .:
SEssseeedsSESSSsESascEUeERGEGEeSTSaaaen

PROTECTO

ENTERPRIZES (acrorv.omecn

BOX 550, BARRINGTON, ILLINOIS 60010
Phone 312/382-5244 to order



Coimjiiber










Applied Creative Technology
2723 Avenue E East, Suite 717

Arlington, TX 76011

Basic Technology
PO Box 511
Ortonville, M| 48462

B&B Electronics
PO Box 475
Mendota, IL 61342

Botek Instruments
4949 Hampshire
Utica, M| 48087

Cognitec
704 Nob Ave.
Del Mar, CA 92014

SUPPLIERS

Computer Accessories of Arizona
5801 E. Voltaire Dr.
Scottsdale, AZ 85254

Engineering Specialties
1501-B Pine Street

PO Box 2233

Oxnard, CA 93030

General Automation
9600 Roosevelt Blvd.
Philadelphia, PA 19115

Giltronix, Inc.
970 Sab Antonio Rd.
Palo Alto, CA 94306

Memotech Corp.
7550 West Yale Ave.
Denver CO 80227

MPC Peripherals Corp.
9424 Chesapeake Drive
San Diego, CA 92123

Practical Peripherals, Inc.
31245 La Baya Dr.
Westlake Village, CA 91362

Remark Datacom, Inc.
4 Sycamore Dr.
Woodbury, NY 11797

RKS Industries
4865 Scotts Valley Dr.
Scotts Valley, Ca 95066

The Micro Works
PO Box 1110
Del Mar, CA 92014
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 What-If Software

REMOTE BATCH
TERMINAL EMULATOR
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LEARN HOW MICROPROCESSORS WORK FOR $14995.
INTRODUCING THE MICRO-PROFESSOR.

The Micro-Professor MPF-1is a User options include rudimentary knowledge of

serious, hands-on teaching device used ® Thermal Printer (PRT-MPF) $99.95 microcomputer technology. We will
by colleges and universities, technical 20 column, alphanumeric, printer, in provide a list of appropriate literature
schools, corporate training programs, BASIC, with disassembler. to those who request it.

and individuals, worldwide. m EPROM Programming Board

The heart of the MPF-1 is a Z-80 micro- (EPB-MPF) $169.95 For all 5
processor. It is specifically designed to o VoIt EPROMs (1KB, 2KB, 4KB).
aid you in learning the architecture >, Read, copy, listand

of the most popular 8-bitcentral g & verify capabilities. { .
pracessing unit on the market. In %/m Speech Synthesizer ‘ 't’
addition, with the MPF-1 you can do / Board (SSB-MPF) o o

MIRR- b il

breadboarding and prototyping for both $139.95 A vocabulary
hardware and software applications. of 1200 + words plus more in the future.
The Micro-Professor MPF-1 features If you're serious about learning (or
2k bytes of RAM (expandable to 4k) teaching) how microprocessors work,
2k bytes of ROM (expandable to 8k) now is the time to order the Micro-
36 key calculator-type keyboard Professor. To order call toll free : 800-538-1542
Tiny BASIC interpreter for help in Individuals using the Micro-Professor In Califomia call 408-773-8400
learning assembly language MPF-1 outside of structured classroom
Built-in speaker situations should have at least a
Cassette recorder interface for program
storage e e Cras BEEs Bewe eaas e e EEe poorsd D)
24 inpquutput lines Outside of North America mail to:
3.5x1.36 inch breadboard area For further information or order: Multitech Industrial Corporation
Twao 40-pin busses for the standard CPU InU.S. and Canada mailto; 377 Min Shen E Road, 105
and optional CTC/PI0 allows for full Mulitech Electronics Inc. ~ 1¢iPei, Taiwan, ROC

195 West El Camino Real Tel. 02-769-1225

expansion to Z-80 architecture Multitech Electronics Inc.  Sunnyale, CA 94085 TWX 19162 MULTIIC,

. Tel: 408-773-8400 28 MULTG
AC power supply included Tex: 176004 Q. Amt

Three instruction manuals include Name (Please Print) MPF-1 Micro-Professor $149.95

capabilities I
source monitor listing plus 18 experi- | R PRT-MPF Thermal Printer e S

?nedn:ts}éng ﬁ:rlg){v:r?f::sdn??:fomm:rsein s City EPB-MPF EPROM Programming Board ~ $16995
attractive book-style carrying case for a State Zip SSB-MPF Speech Synthesizer Board ~ $139.95

micro price of only $149.95 with a 90-day Signature Shipping and Handling $4.95 495
unconditional written warranty.

Check or money order enclosed (] California residents add sales tax
Visa[] Mastercharge (] TOTAL
Card No. Expires

Z-80 is a registered trademark of Zilog Inc.
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Need some software to perform an unusual task—or even an ordinary one—at a reasonable cost?
There are quite a few low-cost, sometimes unusual, and almost always overlooked programs

available that just may do the trick.

HERB FRIEDMAN

RESPONDING TO A CRITIC'S REMARK ABOUT “'...A LITTLE-
known work that never got the credit it deserved,™ the great
playwright Noel Coward observed that: **Little-known works
that never got the credit they deserved never deserved any.”
As a general rule of thumb, Coward’s observations are true,
~ except when it comes to personal computers—where quite a bit
of good, low-cost software is ignored in favor of the more
‘expensive, more sophisticated, and more famous programs
‘whose very names have become so well known that they have
become almost synonymous with their function: Wordstar for
word processing; VisiCalc and SuperCale for electronic spread-
sheets; dBase /I for database management, etc. There were, of
course, good reasons for the success of VisiCale and the
others—they stood, and in some instances still stand, head and
shoulders above the competition, and their performance often
exceeds what's available for mini- and mainframe computers.
But not every user of personal computers needs all of the
power offered by that sophisticated software. In fact, many of
you probably have no need for any of the high-priced programs.
Often, all the computer functions you truly need may be avail-
able at a rock-bottom price in a small, unsophisticated program,
or from the highly specialized but underadvertised software that

is available from the smaller software houses (some of which are
no more than someone’s garage or kitchen table).

Little things can cost a lot

When looking for low-cost or unusual software that really
works, keep in mind that a seemingly insignificant variation in
features or function can represent a substantial increase in pro-
gramming effort and a corresponding increase in price; you may
have to accept a compromise to get the computing power you
want at 4 price that fits your budget. For example, one of the
largest auto-rental companies catering to driving schools keeps
its records on a minimal computer system (no disk drives) using
$19.95 software package. It provides all the records needed by
almost 50 schools and their students, the individual driving
instructors, the State Motor Vehicle Bureau, and the tax ac-
countant. How is all that possible for under $20? Simple—the
program does not keep track of auto repairs or write the checks
for those repairs. After much testing, the rental company dis-
covered it could easily keep track of service on 3 X 5 file-cards,
and the total number of checks per month for repairs never
exceeded 12. A program to keep track of repairs and pay the bills
would have cost several hundred dollars, required a computer




Select Lhe word thal sost nearly se the followingt

to call together, assenble
. Efface
« Batten
« Conveke
. Resuscitate

Convoke is Lhe correct answer,

The board of directors was convohed Lo elect a new president,

2% You have scored 7 of § possible points, ses
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RADIO-ELECTRONICS

-
[~

EQUIPMENT AND TRAINING
NO OTHER SCHOOL GAN MATCH.

NTS HOME TRAINING INVITES YOU TO EXPLORE MIGROGOMPUTERS,
DIGITAL SYSTEMS AND MORE, WITH STATE-OF-THE-ART EQUIPMENT
YOU ASSEMBLE AND KEEP

Without question, microcomputers are the Send for the full color catalog in the elec-

state of the art in electronics. And NTS is the tronics area of your choice—-discover all the

only home study school that offers you advantages of home study with NTS!

training for this booming field with a choice NTS also offers courses in Auto Mechanics,

of 3 production-model micro computers. Air Conditioning and Home Appliances. Check
We'll explain the principles of trouble- card for more information.

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

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 electronic programs.

For instance, to learn Color TV Ser-
vicing you'll build and keep the 25"
(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 acquire practical know-how.
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Heath it
L“—-——-;J Simulated TV Reception 4

3. The NTS/Heath HN-89A Microcomputer
features floppy disk storage, “smart” video
terminal, two Z80 microprocessors, with
32K RAM Memory, expandable to 64K on
board. 4. The NTS/Heath GR 2001 Digital
3. Color TV (25" diagonal) features
specialized AGC-SYNC muting, filtered
color and new solid-state high voltage
tripler rectifier.

NATIONAL
TECHNICAL
SCHOOLS

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

1. The NTS/Rockwell AIM 65 4000 S0. FIGUEROA ST., LOS ANGELES, CA. 90037

Dedicated Microcomputer A Single NATIONAL TECHNICAL SCHOOLS
board unit featuring on board

4000 South Figueroa Street, Dept. 206-043
printer and display—4K RAM

Los Angeles, Califormia 20037
(expandable). Application Functions: Please rush FREE color catalog on course checked below
Central processor—Controller/Monitor—

w ] MicroComputers/MicroProcessors  [] Auto Mechanics
Development System. 2. T:'he ] Communications Electronics [] Air Conditioning
NTS/SYM-1 Microcomputer” 6502 [ Digital Electronics ] Home Appliances
Based CPU—4K bytes ROM [ Industrial Technology [T Color TV Servicing
(expandable)—1K RAM (expandable). 51
active /O lines for versatile interfacing: disk Name Age
drives, ASCI| key boards, cassette tape, etc.
Address =
ADTESRESSE ST Gty S
State Zip

[] Check if interested in G.1. information,
] Check if interested ONLY in classroom training in Los Angeles.

r---‘----—------‘
[ LT
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Acorn Software Products, Inc.
634 N. Carolina Ave. S.E.
Washington, DC 20003

Activity Research, Inc.
PO Box 4875
Hayward, CA 94550

Addison-Wesley Publishing Co.
2725 Sand Hill Road
Menlo Park, CA 94025

Apple-Cations

21650 W. Eleven Mile Road
Suite 103

Southfield, Ml 48706

Artworx Software Co.
150 N. Main Street
Fairport, NY 14450

Avant-Garde Creations
PO Box 30161
Eugene, OR 97403

Bargainbyte
PO Box 23185
Harahan, LA 70183

Basics And Beyond, Inc.
Box 10 _
Amawalk, NY 10501

Bell And Howell
7100 N. McCormick Road
Chicago, IL 60645

Bible Research Systems
8804 Wildridge Drive
Austin, TX 78759

Bluebird's Computer Software
2267 23rd Street
Wyandotte, M| 48192

Brain Box
601 W. 26th Street
New York, NY 10003

Business And Pleasure Software
6011 San Felipe
Houston, TX 77057

California Software
PO Box 275
El Cerrito, CA 94530

Class 1 Systems
17909 Maple Street
Lansing, IL 60438

Cognitec
704 Nob Ave
Del Mar, CA 92014

Comm*Data Systems
PO Box 325
Milford, M| 48042

Commsoft
665 Maybell Ave.
_Palo Alto, CA 94306

Compumax, Inc.
PO Box 1139
Palo Alto, CA 94301

PARTIAL LIST OF SOFTWARE SUPPLIERS

Computer-Advanced Ideas, Inc.
1442A Wainut St.

Suite 341

Berkeley, CA 94709

Computer Aided & Managed
Instruction

PO Box 2030

Goleta, CA 93118

Computer-ED
1 Everett Rd.
Carmel, NY 10512

Computer Information Exchange
PO Box 159
San Luis Rey, Ca 92068

Computer Learning Connection
One Boston Place
Boston, MA 02108

Computronics
50 N. Pasack Rd.
Spring Valley, NY 10977

Cottage Software
614 N. Harding
Wichita, KS 67208

Creative Computing
39 E. Hanover Ave.
Morris Plains, NJ 073950

Creative Software
201 San Antonio Circle »70
Maountain View, CA 94040

Cybertronics International
999 Mt. Kemble Ave.
Morristown, NJ 07960

Dynacomp
1427 Monroe Ave.
Rochester, NY 14618

Educational Activities
1937 Grand Ave,

PO Box 87

Baldwin, NY 11510

Educational Micro Systems
PO Box 471
Chester, NJ 07930

Edu-Ware Services, Inc.
PO Box 22222
Agoura, CA 91301

Entelek
Ward-Whidden House
The Hill

PO Box 1303
Portsmouth, NH 03801

Etronix
14803 NE 40th St.
Redmand, WA 98052

ETS Center

Box 651

35026-A Turtle Trail
Willoughby, OH 44094

EZ Software
PO Box 591
Novato, CA 94947

Futureview
PO Box 101
Joplin, MO 64802

Gooth Software
931 S. Bemiston
St. Louis, MO 63105

J.L. Hammett Company, Inc.
Hammett Pl.

PO Box 545

Braintree, MA 02184

Hartley Software
PO Box 431
Dimondale, M| 48821

Hayden
50 Essex St.
Rochelle Park, NJ 07662

Howe Software
14 Lexington Road
New City, NY 10956

Information Unlimited Software
281 Arlington Ave:
Berkely, CA 94707

Instant Software
Peterborough, NH 03458

Intelligent Investor
810 Camelview Plaza
6900 E. Camelback Rd.
Scottsdale, AZ 85251

International Software
Marketing, Ltd,

120 E. Washington St.

Syracuse, NY 13202

Interpretive Education
2306 Winters Dr.
Kalamazoo, M| 49002

Investor Software
48 Iron Ship Plaza
San Francisco, CA 94111

J&S Software
140 Reid Ave.
Port Washington, NY 11050

Kate's Komputers
PO Box 1675
Sausalito, CA 94965

Kensoft

2120 50th St.

Kenosha, Wl 53140

Krell Software
21 Millbrook Dr.
Stony Brook, NY 11790

Learning Tools Inc.
4 Washburn Pl.
Brookline, MA 02146

Level IV Products Inc.
32461 School Craft
Livonia, Ml 48150

The Liberty Software Co.
635 Independence Ave. SE
Washington, DC 20008




Lighting Software
PO Box 11725
Palo Alto, CA 94306

L&S Computerware
1589 Fraser Dr.
Sunnyvale, CA 94087

Macrotronics, Inc.

1125 N. Golden State Bivd.
Suite G

Turlock, CA 95380

Manhattan Software
PO Box 1063
Woaodland Hills, CA 91365

Mastertype
PO Box 5223
Stanford, CA 94305

Masterworks Software Inc.
1823 W. Lomita Blvd.
Lomita, CA 90717

Mentor Software
PO Box 791
Anoka, MN 55303

Mercer Systems Inc.
87 Scooter Lane
Hicksville, NY 11801

Micrognome
5834 Montgomery Rd.
Elkridge, MD 21227

Micro Lab
2310 Skokie Valley Rd.
Highland Park, IL 60035

Micro Learningware
PO Box 2134
N. Mankato, MN 56001

Micromatic Programming Co.

PO Box 158
Georgetown, CT 06829

Micro Power & Light Co.
12820 Hillcrest Rd., No.224
Dallas, TX 75230

Monument Computer Service

Village Data Center
PO Box 603
Joshua Tree, CA 92252

MTS, Inc.
Box 596
Niceville, FL 32578

Muse Software
347 N. Charles St.
Baltimore, MD 21201

National Software Marketing
4701 McKinley St.
Hollywood, FL 33021

Optimized Systems Software

10379 Lansdale Ave.
Cupertino, CA 95014

Options-80
PO Box 471
Concord, MA 01742

PARTIAL LIST OF SOFTWARE SUPPLIERS

Osborne/McGraw-Hill
630 Bancroft Way
Berkeley, CA 94710

PCD Systems
PO Box 143
Pen Yan, NY 14527

Pear Systems Corp.
27 Briar Brae Rd.
Stamford, CT 06903

Powersoft Corp.
PO Box 157
Pitman, NJ 08071

Practical Programs
1104 Aspen Dr.
Toms River, NJ 78377

Prentice-Hall
Sylvan Ave.
Englewood Cliffs, NJ 07632

Prescription Learning
1301 S. Wabash Ave.
Chicago, IL 60605

Program Design, Inc. (PDI)
11 Idar Court
Greenwich, CT 06830

The Programmer's Institute
PQ Box 3191
Chapel Hill, NC 27514

Programs For Learning
PO Box 954
New Milford, CT 06776

Program Research And
Software Corp.

257 Central Park West

New York, NY 10024

Quality Education Design
PO Box 12486
Portland, OR 97212

Quality Software
6660 Reseda Blvd. No. 105
Reseda, CA 92335

Rell
1145 Stanford Ave.
Redondo Beach, CA 90278

Resource Software International
140 Sylvan Ave.
Englewood Cliffs, NJ 07632

Scott, Foresman & Co.
1900 East Lake Ave.
Glenview, IL 60025

Serendipity Systems, Inc.
225 Elmira Rd.
Ithaca, NY 14814

Silwa Enterprises, Inc.
PO Box 400
Big Flats, NY 14814

Softbyte Computing
Box 217
Wallingford, CT 06492

The Software Connection
10703 Meadowhill Rd.
Siiver Spring, MD 20901

The Software Exchange
6 South St.
Milford; NH 03055

Software Resources, Inc.
286 Alewife Brook Pkwy.
Suite 310 Cambridge, MA 02138

Southfork Software
68 Fairlake Dr.
Hattiesburg, MS 39401

Spectrum Products
93-15 86th Drive
Woodhaven, NY 11321

Stekette Educational Software
4639 Spruce St,
Philadelphia, PA 19139

Storybooks Of The Future
527 41st Ave.
San Francisco, CA 94121

Tara
PO Box 118
Selden, NY 11784

Terrapin, Inc.
678 Massachusetts Ave.
Cambridge, MA 02139

T.H.E.S.L.S.
PO Box 147
Garden City, M| 48135

3R Software
PO Box 3115
Jamaica, NY 11431

TYC Software
40 Stuyvesant Manor
Geneseo, NY 14454

Tycom Associates
63 Velma Ave.
Pittsfield, MA 01201

Max Ule And Co., Inc.
6 E. 43rd St.
New York, NY 10017

Unicom
297 Elmwooed Ave.
Providence, Rl 02907

Versa Computing, Inc.
3541 Old Conejo Rd. Suite 104
Newbury Park, CA 91320

We Software
800 Greenwich Dr.
Chico, CA 95926

Window Inc.
469 Pleasant St.
Watertown, MA 02172

XPS Inc.
323 York Rd.
Carlisle, PA 17013




-FOE'ONL? $129.95 Learn Computing }
:From The Ground Up :

: & Build a Computer Kil that grows
: 1 with you, and can expand to 64k
:RﬁM. Microsoflt BASIC, Text Edi-
: torfAssembler, Word Processor,
Floppy Disks and more.

EXPLORER/85

Here s the low cost way lo learn the fuftdamentals of com-  ; sl
puting. the all-important basics you'll need more and AT,‘],: Lavwed B 16 coumvet] W
e Eactwecs Mttt o1

the adv g 1 Adhl4h HAM
E’mﬂ:u fratures you need lo learn haw to wrile and B
use rams And il can grow. iifo & system fhal is u

for any personal computer on the markel Look al 4 CRT manior or a TV aef (if you have an RF madulator)
e e i o1 the Etame ot e O Hex Keypad/Display kit 38895 plus 52 PAL*
mﬂhnnlwhuwﬂllm and use the BOAD/BO0AS 1l =
alone!]  Four 8-hit plis nne 6-hit mp&ll‘l’ml’wlyﬂt"ﬂm rsgnt;l::! 'u“t;;“..m:'.‘l' KIT - Featun:
which you can inpul and output your programs. as well as. 2l Meyboar el cles st uppet and |
mrrolygmm"::.-. hes relays. lights etc a mne 73 otim bt Al 150 ta 18 200 jsw
interface that lets von siome and reload gmg or 20
e npnmlmg

complie
earned fo write dvehixe 2,000 Siag Cavinad kng

Powei Supply $199.95
plus 53 Pal*

sysiem/monitar makes il easy 1o le.lm compuling in
several important ways. ® |1 allows simpler. faster wril-
ing and entering of programs & 1i permils access by you
ferall parts of the system so vou can check on r'hesimn ol
any point in the program # 11 allows iracing each pro-
gram step by nl!g with provision for displaying all the
w"""" of the CPUI (registers flags. eic] @ and it RF Modulator kit |d|.|uw| o b e visir TV sel s o
doex much more! manifor]  $8.98 postpald
Yougelall thisiin the sianting Jevel (feve &)of ihe S e ideo Montor (10MHz handwidinl 313985
En;lurerﬂls for only $129.85. Incredible! To vse. jusl iy 55 PR1*

in your AVDC power supply and terminal or [ Doluxe Steel Cabinet for the
gu fdis, uy — if you don't have them. see our gy, I:m-n'ns. $49.95 plus 1
ial offers Pal*
Level .ﬁ!mpulet kil (Terminal Version) ~ S128.88 ) Fan for L_‘h,,.,., $15.00

lus 53 P
Level A kil (Hex Keypad/Display Version)  $129.98 plus §1.50 Pal *
sIP

::us—m “building block converts the mather-
;ﬁ&}:ﬁ;‘;‘éﬁn e ke RDER A SPECIAL-PRICE
O Level Biil  549.95 plus 52 Pal * DRER/85 PAK—THERE'S
S P ATy DNE FOR EVERY NEED.

LEVEL C — Add still mare
build-

L] Beginmer Pak (Save 52600) — You get Level A (Ter
mlml \l'erlnoll] with Monilor ree Listing (525 value)
ph ; T A e o
IM SIWBI CIAL plus e
?‘I.nvlctil MI plus 52 d.rn : g.t or §5140) _hvg:t. I«klﬂd‘dhl
- {Hex Keypad/Display Version] wil rx Keyp
E‘ Sll.t:':ur m“‘;‘;"!g‘:;" Display. l‘:lg-'! #085 User Manual Level A Hex Monitor
9 id 5 Source Listing and AP-1.5 amp_power suppl (Regt
$279 85) SPECIAL $219.95 plus $5 Pal *
LEVEL D — When you reach the poind in leaming thal re- 77 gpecial Microsoh BASIC Pak [Save $10100) — You gr!
wo choices: either add 4k Lo | Version] B. D {4k RAM) E Rk
e} 5085 Liser Manual Level A Moni
tor Sceurce Listing. and AP-1. S-amp. power supply
I?J‘t H'D 70) SPECIAL $329.98 plus 57 Pal
Rom-Version Text Editor/ Assembler [Requises
|ﬂ‘l’|l B and D or 5100 Memory|  399.95 plus 51
= 3 Bk Starter 8'° Disk System — Includes Level A, B Noppy disk
S:I;" SR controller. one CDC A disk-drive. two-drive r..m wo
5100 conneciors. jusl ndd.éom own power supplies

L E — An important “huilding bluck il aciivates {Reg $1065 D) SPECIAL

LEVE

the Bk ROM/EPROM space on the matherboand Now jus!

plug in our 8k Microwolt BASIC or your vwn custom Ok ..,,Eﬁ?:f:;"&:{:’:}m”
ms

A r System, $1145.95 plus $13 P&l
E Level E kil 85,95 plus 50¢ Pal 1 Add 1o any of above Explorer steel cabinel. AP
W's the language: thal allows you to ith two S100 connectors

shie three ways:

- myuires Level
B and 12k of RAM minimum. we suni-«l a 16k S100

ineching
.95 SFECI-M..‘I‘.- pl 3
0 8k ROM version of Microsoll BASIC | requires Level B Mu“:::;? S dyaem Wi h THH‘
& LevelEand 4k RAM: just plug into Level E sockels 1 Speciall Complele Business Software Pak |Save
e suggent sither thedk Level D RAM rxpansionora 16k ggas 00} — Includes CP/M 22 2 Microsafl BASIC. Genera

.

01 Disk version of Microsoll BASIC (rquires Level B fer
azk nfRAM ﬂupg; chisk controfler, A7 Moppy disk drive)

$325 poalpaid
| n 1 v For Canifion or-
TEXT EDITOR/ASSEMBLER — The sl assemble s E'ALL’..;'}:':'. ekl Aol el
180 saftware toold [ program | designed lo simplify ask

of wriling programa As your programs bacome longer tnide n
and moce complex. the ass mtler AN REVE VOU many Coniinental Credit Card Buyers Ou frownachodt

hours of programming lime This software includes an
wditor program that enlers ihe programs you write. makes TO ORD ER
changes. and saves th rams on casseties The assem-

byt he efal ok of g Symbolc Call Toll Free:

u!emhlpr prmrlm s available either in casseiie or a

U Edilum\lll'mhler [Casselte version requires Level 800 243 7428 1

B e Bk imp ol RAM e 10 JAWS = Tg Order From Connecticut, §
G Eduor/Assembler (ROM seeson wppledansn S0 or For Technical Assistance,
Chher Livel D or 168 TAWS | 39998 pius $2 PRI Call (203) 354-9375

¥' FLOPPY DISK A remarkable  hilding block —  —
Add our 8 Noppy disk when i f; ration. CP/M s a reg trademark of Digital Research

;.,,.m,,:;m rowram sorae trrhapsa business 15 T———
ication, and access 1o the literally programs i o
Lo b Male ockay Yous Sty plu;{ (Clip and monl entire od) *
. shoawiem — Waccepts all - gpND ME THE ITEMS CHECKED ABOVE
$499.95 plus $12 Pal * Total Enclosed [Conn Residents add sales tax) §
$198.95 pius 52 PAlL* Paid by
e SRSPIE. ) prrsonal Check 11 Caahier's Check/Money Qrder
D Drive Cables (sl up for two drives|  $25.00 plus

0 VISA O MASTERCARD |Bank No
3 CP/M 2.2 Disk Up?l’lllll‘ System m:ludn Text
Editor/Assembler dynamic dehugger. and othe B bt
that give your Explorer/AS access 0 thousands of r At No —  Eap Dalt ———
CP/M-based programs  $150 00 postpaid
NEED A POWER SUPPLY? Cunsider our AP-1 It can
supply all the power you nrsl fur a fully expanded Ex-
rer/85 [note disk drives b o their own power supply)

s thee AP-1 fits neatly intis the affractive Explorer siee!
cabinet (see below | Prinl Name
0 AP-1 Power ‘vuyph kit (AV ¥ 5 amps1 in deluxe sterl

ahines 53998 plus

NEED A TEanML? We Address
offer you choices: the least ex

Ernu‘;rrnnn]r |1 nuhr P:’n i
‘Keypad/Display kil that iy
i '#ﬂ

ype

Sy == S e i

Signatre —

ETRONICS Research&DevelopmentLtd :
333 Litchfield Road, New Milford, CT 06776

RADIO-ELECTRONICS

-—
n




Radio
Eleclronics YOUR OWN APRIL 1983

H

This is a sample SuperCalc Worksheet

RSSETS
fAcct.s

Cash

Unsold Goods

Total Assets

O GO TN Bl B -

LIRBILITIES
ficct.s Payable
Storage sts
Labor
Materials

19

Dep. Allowance
v N2
Vidth: 9 Memory:1S5S Last Col
17
Function Keys: RED=Help; BLUE=Keypad Shift:




ENTER VALUE
add 1
add 1
add 1

18.15

133.1%

1.331
2.662
3.993
S5.324

19.965

SPREADSHEET

121%

2.42
3.63
4.84
6.05

133.1%

2,662
3.993
5.324
6.655

i B [N

OUT OF POCKET CAR EXPENSE

SIESTIMATED REPAIRS
&1MILES DRIVEN

7i% PER BALLON OF GAS
Bi$ PER QUART OF OIL

(B&/B10Q)

(B11%B7)

(B&/500)
141COST OF OIL (B13%BB)
L e e e e e e g e e
146! TOTAL CASH CAR COST (BS+B7+B12+B14)
171

L
(B7%1.10)

(BB%1.10)
(B9%1.10)
b

(C5+C9+C12+C14)




POCKET CAR EXPENSE

ESTIMATED REPAIRS
MILES DRIVEN

$ PER GALLON OF GAS

$ PER QUART OF DIL
INSURANCE

MILES PER GALLON
TOTAL BAS USED

COST OF GAS

OIL USED (Q@T./S00 MI.)

TOTAL CASH CAR COST

OUT OF POCKET CAR EXPENSE

SAMPLE SPECTACULATOR

L{UH) 3 MHZ REACTANCE
0.15 3.00 2.83
0.25 3.00 4.71
0.350 3. 00 ?.42
1.00 3.00 18.84
1.50 3.00 28.26
2.00 3.00 37.68
2. 29 3.00 42.39
2.90 3.00 47.10




SPREADSHEET SOFTWARE

SUPPLIERS

Chang Laboratories

10228 North Stelling Road

Cupertino, CA 95014

Micropro

1299 4th Street, Suite 400

San Rafael, CA 94901

Microsoft Corporation
10700 Northup Way
Bellevue, WA 98004

Pocket Info Corporation
7795 S.W. 184th St.
Beaverton, OR 97007

Radio Shack
One Tandy Center
Ft. Worth, TX 76102

Sorcim Corporation
405 Aldo Ave.
Santa Clara, CA 95050

SuperSoft
PO Box 1628
Champaign, IL 61820

Timex Corporation
1579 Straits Turnpike
Middlebury, CT 06762

VisiCorp

2895 Zanker Road

San Jose, CA 95134




Enter The New

ROBOTICS
AGE ==

An age where formerly impossible tasks become
everyday reality. The mechanization of many
laborious physical and intellectual tasks of in-
dustrial, commercial and domestic life is coming
about through the technology of intelligent
machines. We see innovative applications of
microprocessors, simulations, sensor eiectronics,
real time control, effector design, machine design,
aerospace robots and autonomous systems.

This is the world of Robotics Age, the Journal of
Intelligent Machines. Make this world yours. In
Robotics Age you'll find topics from the realities of
industrial automation to the prospect of personal
robotics. Integrating it all is modern software
engineering. As illustrations, we show how you
can perform practical design explorations with in-
expensive personal computers.

Recently published titles include: Avatar, A
Homebuilt Robot; The Physics of One-Legged
Mobile Robots; Constructing an Intelligent Mobile
Platform; An Inexpensive Hand; Natural Language
Understanding; Applying Robot Vision To the Real
World; Telecommunications Robots. In every issue
you'll find features like Patent Probe, New Pro-
ducts, Letters and Design Forums.

Don't miss out. Subscribe today. With your paid
subscription accompanied by the coupon below,
we'll send you a free reprint of the article Avatar:
A Homebuilt Robot.

If you're not completely
satisfied with your
subscription to Robotics
Age, we'll refund your
' full subscription price

meet AVATAR: A Homebuilt Robot

Sign me up for a 6 issue trial subscription ...

[ ]Send an issue and bill me $15.00 for 6 in all.

[ ]Enclosed is $15.00 (6 issues plus Avatar
reprint) RE

MName

Address

Town

State Zip

Charge My | Master Card | |Vsa

Mumber Expires

Robotics Age Magazine
174 CONCORD ST., PETERBOROUGH, NH
03458  (603) 924-7136

—
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Huntington's Disease Kills on and on and on arJ

NATIONAL HUNTINGTON'S DISEASE ASSOCIATION

Suite 501, 1441 Broadway, New York. NY 10018
212-966-4320

%

CIRCLE 34 ON FREE INFORMATION CARD

SJB DISTRIBUTORS.
THE MOST COMPETITIV
PRICES ON COMMODORE.

Elcommodore

MONITORS - GREAT RESOLUTION (64 OR VIC)
Amdek Color |, s3e
Amdek il or 11l Cal
Comrex 6500 - 13" Color 299
MEC JC 1212 310
Tranatar 20 (High Resolution Green Fhosphon 129
Video/Audio Cable 15

PRINTERS-—-LETTER QUALITY

CBM 8300, 40 cps

Diabio 820, 25 cps

ComRiter 17 cps .. = v 2
Tranatar 130, 18 cps (auto load, wp featur
NEC 7700 series

NEC 3500 serles

PRINTERS--DOT MATRIX

CBM 4022, 80 cpa/graphics..

CBM 8023, 150 cps/graphics

Epson FX Printer....

Okidata B2A, 120 cps (serial and paraliel).
NEC 8023A (paraiisl)

1DS Micropri

Star Gemini.

Star Geminl (15)

Epson MX B0 Ribbons .

COMMODORE BUSINESS SERIES

SuparPet (5 languages, 2 processors)..
CBM 8032 Computer, 80 Column,
CBM Memory Expa n, B4K .
PET 4032, 40 Column ...

CBM BO50, 1 mg. Dual Driw

CBM 8250, 2 mg. Dusl Drive .
CBM D9080, 5 mg. Hard Disk
CBM D2090, 7.5 mg. Hard Disk
CBM 4040, 340K Dual Drive

CBM 2031, 170K Single Driw

DC Hayes Smart Modem. ..

BUSINESS SOFTWARE

WordPro 4+ or 5%,

Administrator. %

VisiCalc (expanded). .

Tha Manager (databa: i

BPI A/R, G/L. Job Cost, Inventory, Payroll

MasterCard, Visa, Money Order, Bank Check
COD (add $5) accepted.

Add 3% surcharge for credit cands.

In stock items shipped within 48 hours, F.0.B, Dallas, TX
All products shipped with manufacturer's warranty.

TO ORDER CALL TOLL FREE
800-527-4893 800-442-1048 (Within Texas)

325 /ea

SOFTWARE FOR CEM 64
Word Processing (WordPro 3+)
Word-Pac (tape)
The Assistant Series
Writers Assistant (easy and fexiblel
File Asustant (database with mergel
Spresdsheet Assistant
Personal Finance Assistant (great reports
Coco (computer tulonng games)
Coco Il {build your own games easily)
Home Accounting Package
General Ledger A/R. AP |with check wriling)
CBM EasyFinance
Data Manager
Stock (invesiman! analysis)
Pat Emulator (emulates 4.0 basic)
Spanite-Magic (use joystick o design sprites)
Package o disk,
includes editor, loader. disassemblen
Motormania (arcade tape)
Renaissance
Colorskeich (draw on screen w/joystici, paint,
save to lape or disk)
Spacebell
Matchmaker
Retroball

INTERFACES AND ACCESSORIES

B0 Column Expander

VIC 1600 Modem

VIC 1650 (aule answer. auto dial

VIC 1525 Graphic Printer

VIC 1530 Datasetie Recorder

WIC 1541 Disk Drive

VIC Switch connect 8 84's or Vics 1o printer.dd)

IEEE Intarlace

PET-IEEE cable

IEEE-IEEE cable (2mi

Paraliel Interface (Epson, Okidata, 105, NEC}

RS-232 Printer Interface (Okidata. Diablo, etc)

Apple Loader

Programmers Reference Guide

Verbatim Diskettes (10 per box)

Victree

VIC PRODUCTS AND ACCESSORIES

8K RAM Memory Expansion Cariridge

16K AAM

24K RAM

VIC IEEE Interface

VIC 3 Slot Expander

VIC & Siot Expander

RS5232 Printer Interface

Cassette Interface

intro to Basic | or il

Home Finance Package (6 tapes)

Gorl

Omega Race

Video Vermin

Heswriter (wp carridge)

Turtle Graphics (cariridges)

Arcade Joystick - Heavy duty w/2 finng
buttons' Greal for the VIC or B4

SJB DISTRIBUTORS, INC.
10520 Plano Road, Suite 206
Dallas, Texas 75238

(214) 343-1328

Business Hours
M-FB1o6
Sat. 10-2

Prices are subject to change without notice.

CIRCLE 112 ON FREE INFORMATION CARD
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P t 3 IN THE PREVIOUS TWO
ar parts of this series on
VLF-HF receiving techniques, we
covered both the fundamentals of active
receiving antennas and some practical
circuits. Now we are ready to discuss the
actual construction of those antennas.
The active-antenna system consists of
three main parts: a whip antenna, a pre-
amplifier, and a receiver coupler. The
whip antenna is directly attached to the
preamplifier, and both are remotely
mounted. The receiver coupler is
mounted at the receiver, and is connected
to the preamplifier by a length of coaxial
cable. Let’s now take a look at the com-
ponents of the system in more detail.

Wideband preamplifier

The wideband preamplifier circuit was
discussed in the March 1983 issue of
Radio-Electronics. Its schematic is re-
produced in Fig. 1.

The wideband preamplifier is assem-
bled on a printed-circuit board. The foil
pattern of that PC board is shown in Fig.
2. and its parts-placement diagram is
shown in Fig. 3. You should note that
there are some ‘“‘extra’’ pads near the
input terminal. They are there to
accommodate different input filter net-
works and/or variations in the size of the
components used. The board is intended
to fit snugly in a 14 X 2 X 1 inch
drawn-steel case. although it can be used.
of course. with a larger box. The only
“fussy’ component is the toroidal trans-
former.

The toroidal transformer is wound by
first measuring out two 15-inch lengths of
different-colored, 30 gauge. solid. in-
sulated. wire-wrap wire. Those wires are
twisted together about 8 turns-per-inch,
and then that cable made up of the twisted
pair of wires is wound for 17 turns on an
Amidon (12033 Ostego St.. North Holly-
wood. CA 91607) part No. FT50-75 (or
similar) ferrite core. The windings should
be tight. with a small gap at the start/
finish point. The wire is held in place at
the ends with a small drop of cement. and
about 1 inch is left for connection to the
circuit board. The insulation at the ends of
the wires is stripped back about 4 inch for
soldering to the board.

One important note is that the windings
should oppose each other. What that
means, is that while one wire at one end of
the two-wire cable is connected to

ground. the other wire at the same end is
connected to the drain of the JFET. To
furthur clarify that. Fig. 3 shows a dot at
the one end of each winding—the dots are
at a common end of the cable.

After the transformer wires are con-
nected through the circuit-board holes,
the core assembly should be cemented to
the board perpendicularly. Be sure to fol-
low Fig. 3 and make sure that the neces-
sary jumper wires are also connected on
the board for the wideband version (a
version of the preamp for restricted VLF
and LF use uses the same circuit board,
but some different components).

The lower 3-dB point (where the re-
sponse of the preamp drops 3 dB from its
maximum) is at 10 kHz, where the tor-
oidal transformer has an inductance of
about | mH. At high frequencies, the core
material effectively disappears. and the
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FIG. 2—FULL SIZE foil pattern for the the pre-
amplifier circuit-board.

- _ PARTS LIST
WIBEBANB ANTENNA PREAMP
lts, tantalum

iconix or. equivalant)

ser 4315226 or equivalent)
'tl'ansiom'ler on Amiden

COAX
T0 RECEIVER
COUPLER

"SEETEXT

TO ANTENNA

FIG. 3—PARTS-PLACEMENT DIAGRAM for the wideband version of the preamp.

response might be good to 100 MHz or
so. However, the 2.2 uH input inductor
(L1)—along with the board, the JFET
capacitance, and the steel case—limits
the preamp’s upper 3-dB point to about 30
MHz. That helps to reduce interference
from signals outside the desired band—
say, TV and FM signals.

The receiver coupler

The foil pattern of the receiver-coupler
board is shown in Fig. 4. (The receiver-
coupler circuit was discussed in Part 2 of
this series, in the March 1983 issue of
Radio-Electronics. The schematic of the
receiver coupler is reproduced here in
Fig. 5). The board’s parts placement is
shown in Fig. 6. The board for the receiv-
er coupler is the same size as that used in
the preamp, and can be mounted in a
similar case, if desired. In addition to the
coaxial input and output terminals, a
twisted pair of insulated wires are in-
cluded for the power-supply leads (8-12
volts) and are fed through a small grom-
met or hole in the receiver-coupler case.

|-qi1-wa |NCH534>|

FIG. 4—FULL SIZE foil pattern for the receiver-
coupler circuit-board.

We will not discuss the construction of a
power supply.

Preamplifier for VLF-LF

The circuit for the VLF-LF preampli-
fier was discussed in Part 2 of this series,
in the March 1983 issue of Radio-
Electronics. For your convenience, we
have reproduced the schematic of that
circuit in Fig. 7.

e iwo oulputs can De used to maitc

ecouplerioyourpa

The circuit board for restricted VLF-
LF operation is the same as the one used
for the wideband preamp. (of course
some components are different, and the
jumpers that were used in the wideband
case are not used here.) The parts-
placement diagram is shown in Fig. 8.
The RF chokes are short, encapasulated
types that are designed for vertical PC-
board mounting. The winding **polarity’”’
or the start of the windings are indicated
in Fig. 8 by black dots and on the choke
package by a label dot and a longer lead.

The output transformer that we chose
will fit exactly into the holes indicated,
with the correct winding polarity already
provided. Therefore—unlike the tor-
roidal transfomer—it is unnecessary to
cross over the transformer leads.

If you are in doubt about which side of
the transformer is the primary or secon-
dary, check with an ohmmeter. The high-
er resistance reading (around 20 ohms)
will be the primary winding.

Preamplifier variations

In Part 2, we discussed several differ-
ent resonant input circuits that could be
used to provide low-frequency cutoffs, or
to yield operation at a small, fixed band of
frequencies. (The input networks were
discussed in the ‘‘Resonant input cir-
cuits™* section of Part 2.) The preampli-
fier can be modified with one of these
input networks with relative ease. For
example, a microminiature trimmer-
capacitor can be soldered on the foil side
of the board, directly across the 1-
megohm input resistor (R1) after the
board is mounted in the box. One possible
source for the inductors and capacitors is
Mouser Electronics (11433 Woodside

cular receiver. I ney also make

easy to use the coupler with a receiver and monitor the coupler output with a scope at the same time.

COAX TO RECEIVER
50-20UTPUT

v o COAX TO RECEIVER
500-20UTPUT

COAX FROM
PREAMP

+V

FIG. 6—PARTS-PLACEMENT DIAGRAM for the
receiver-coupler board.

PARTS LIST
VLF-LF ANTENNA PHEAHP

Ri—1 megohm, Vawatt :

C1—1 uF, 25 volts, tantalum
C2—0.001 pF, ceramic :
Q1—J310 FET (Sllmmx or equwalem)
-NE1--—NEQS neon lam|

L1, L2—6.8 mH. (MousemaLHaBB areqlﬁv-

1
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1G. NPUT INDUCTORS and circuit capacitances form a lowpass filter that makes this
amplifier for restricted use in the VLF-LF range.

TO RECEIVER
COUPLER

FIG. 8—PARTS-PLACEMENT DIAGRAM for the restricted-use (VLF-LF) version of the active antenna

preamp.

PREAMP

Ave., Santee, CA 92071), although other
suppliers can be found by checking the
ads in the back of this magazine.

You may have to bend the leads or
change the part orientation if a particular
component will not exactly fit the board
holes. If you use 100—150-mH RF chokes
(for a tuned amplifier for 60-kHz to 100-
kHz operation), they will be quite close to
the board edges because of their larger
size. That will alter the circuit capaci-

. 9—USE THE APPROXIMATION of 1-pF per meter to determine the antenna capacitance

COUPLER

tance somewhat when the board is placed
inside the box. The small trimmer
capacitor—on the foil side of the board—
can be used to compensate for that.

For wideband, lower-Q circuits with
no trim capacitor, it may be necessary to
check the response of the preamp after
temporarily mounting it in the shield/
case. The board can, of course, be used in
a much larger box, with larger inductor
assemblies, but keep in mind that for

maximum antenna sensitivity with a
minimum antenna height (in other words,
for maximum efficiency), the input
capacitance at the antenna terminal
should be as low as possible.

Table 1 shows the results of tests made
with different inductor-capacitor com-
binations for covering different segments
of the 60—200 kHz range. (See Part 2—
Figs. 1, 4, and 5 for the particular cir-
cuits.) Note that in some cases the value
of the preamp’s output capacitor (C2) at
the drain of Q1 is changed to improve the
low-frequency cutoff.

Bench testing

A signal generator and suitable oscillo-
scope are used to observe the response of
the active antenna system with a setup as
shown in Fig. 9. When tuning any of the

amplifier variations on the bench, or
when checking the response of the ampli-
fier, a small coupling capacitor—of a
value equal to the expected antenna
capacitance—is connected to the input
terminal of the preamp. (A vertical or
slant-wire antenna will have an approx-
imate capacitance of about 10 pF-per-
meter.) That will roughly simulate the
response of the electric field at the an-
tenna. A tuned preamp assembly can be
aligned on the bench and then the antenna
can be plugged in for operation. The
input/output response obtained this way
will fairly-well resemble the response
that you will obtain in the field—except
for the K factor that is dependant on the
local ground-shielding effect.

Preamp and coupler housing

The amplifier and coupler boards have
been designed to fit in a small cast alumi-
nium or drawn-steel case such as Mouser
part No. 537-M 12 for compact assembly.
(See Fig. 10.) The circuit boards are held
in place in the boxes by short, solid ju-
mper wires that are soldered to the an-
tenna input terminal and to the coax re-
ceptacles. The ground connections can be



either short jumper wires to the ground
lug on the cable receptacle or the circuit
board ground can be directly soldered to
inside edges of the drawn-steel case.

The case should be mounted on an an-
gle bracket for bolting to a short mast. A
press-in or solder-in type RCA phono
receptacle (Mouser part No. 16PJ051) is
soldered on the inside of the box for the
antenna terminal. That has a capacitance
of only 5 pF at most, and it is suppled with
a ceramic spacer. The output coax con-
nector can be a UHF type. We have used
S0-239 type receptacles by breaking off
the flanges and pressing into a hole care-
fully reamed to fit. The output coax con-
nector can be a single-hole-mounting
type that uses a nut on the inside of the
case. However, that takes up room inside
the case and the PC board will have to be
further cut and filed. Whichever type of
connector you use, make sure you solder
it to the inside of the case.

Prior to mounting the connectors, the
box should be degreased with solvent,
polished with steel wool both inside and
out, and (after soldering the connectors) it
should be painted ourside with auto-
mobile primer and finally with a clear
plastic spray. When painting the box,
temporarily cover the connectors with

FROOF the case, seal all joints and dr

a small bleed hole for drainage.

masking tape to avoid getting paint on
them.
To mount the circuit board in the drawn

steel case, solid copper wires (22 to 20

gauge) are soldered to the center ter-
minals of the antenna and coax con-
nectors. Those wires are then bent to align
with the holes on the circuit board. It is
necessary to file the edges of the board to
round the corners, in order for the board
to fit inside the case. The board is then
slipped down over the input/output wires
so that the foil side of the board faces
outside and the components inside. The
board should be about 3/16 inch below the
outer edge of the box for clearance. The
ground of the board is then tack-soldered
at a couple of points to the inside of the
cleaned box. Be sure to solder the input/
output wires to the terminals on the foil
side and cut off all excess length from
component leads.

The receiver-coupler box can be
assembled in a very similar manner.
Again, the fit can be compact, although it
will be so newhat crowded if UHF fittings
are used. It is better to use RCA phono
connectors for all the coax fittings and to
use shielded phono plugs with good quali-
ty RG-58U cable for interconnecting the
preamp to the coupler and the coupler to

the receiver. However, it is common
practice to use the old-fashioned large
size UHF fittings for RF, even though the
metal-sleeve RCA phono types are much
more compact and convenient touse. You
can also use BNC type cable fittings and
receptacles if desired. Some commercial
systems even use type-N RF fittings for
the antenna mount in place of the RCA
solder-in receptacle.

Final assembly

For a short whip antenna, a mobile
VHF-type stainless steel whip about 36
inches long will fit inside the typical RCA
phono plug connector pin for a tight press
fit. If that type of whip is not available, a
copper-coated welding rod can be sub-
stituted and soldered into the phono-plug
pin. After the antenna is mounted in the
plug’s center pin, the fitting is sealed with
plumber’s epoxy putty and a vinyl sleeve
pushed down over the whole assembly to
aid in waterproofing. A wire antenna can
also be used—it is soldered to the center
pin, and the phono connector is sealed
similarly. For final assembly and mount-
ing of both the antenna connector and the
coax output connector at the preampli-
fier, we wrapped the connector with
Coax-Seal, a putty-like tape, for extra
waterproofing. The preamp box is bolted
to the angle bracket and the joint sealed
with cement or a gasket made from Coax-
Seal tape. As an extra precaution against
water in the box, a small bleed hole is
drilled directly under the box mounting
area to drain away any moisture that may
enter the assembly.

Your receiver may have an auxiliary-
output power source already available.
For the RF input, the observer should first
try the 500-ohm output from the coupler
box at the VLF-LF region. More signal
can sometimes be developed if the other
output of the coupler is used. That in-
dicates that the receiver is not too sensi-
tive to antenna output-impedance. In all
cases, the appropriate receiver input-
terminal that is designed for the frequency
range should be used. The 50-ohm
coupler-output is almost always required
for receivers operating in the range of 2
MHz to 30 MHz.

It may be convenient to connect a
monitor oscilloscope to the 500-ohm out-
put of the coupler and use the 50-ohm
coupler terminal to drive the receiver.
The scope display is useful for monitoring
interference and the dominating signals in
your area. By selecting various scope
sweep-rates, you can get an approximate
indication of the frequency of the various
signals that are present. Thus, once you
figure out what is causing the interference
(for example, you may be able to see
60-Hz harmonics), then you can take
steps to minimize it. Do not forget,
however, that a wideband preamplifier is
sensitive to all frequencies present at the
antenna input bandwidth—not only the
ones you want to amplify. R-E
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Spot

DU
00

Matic

Do you have difficulty seeing into those hard-to-reach recesses

EVERYONE WHO BUILDS ELECTRONIC CIR-
cuits knows that it's hard to see the
finished project inside its case. If some-
thing goes wrong and you have to look
inside. it would be helpful if some gadget
made it easier to inspect the circuit. Be-
cause that happened to me so many times,
I stopped my other work and built the
Spot-A-Matic.

I didn’t want to spend a lot of time on it
so | kept the circuit as simple as possible
and used things 1 could find around the
house. As you can see in the schematic
(Fig. 1), I used standard components ex-
cept for the box marked "X’ and., as they
say. "X marks the Spot-A-Matic."’

I discovered, quite accidently. that a
length of transformer wire exhibits cer-

in your construction projects?

Build the Spot-A-Matic and find out.

ROBERT GROSSBLATT

tain strange properties when massive
amounts of current are passed through it.
First it gets hot, then it starts to turn color,
and finally it burns up. I'm just a simple
electronics tinkerer—not one of your fan-
cy nuclear physicists with a lot of initials
and other junk after my name—but it
seemed to me that if I could keep the wire
from destroying itself there was a good
chance it would keep on glowing without
burning up.

X marks the spot

['ll spare you the endless agonies of my
research and just share the results. [ final-
ly realized that I could keep the wire from
burning up by surrounding it with a
vacuum. Since oxygen was needed to

support combustion, I reasoned that plac-
ing the wire in an oxygen-free enviroment
would solve the problem. By experiment-
ing, I found that my reasoning was sound.

I took a small soda bottle and, after
disposing of the contents, scraped off the
label and drilled three holes in the cap—
two small ones and one larger one. I used
a soda bottle because it was the right
shape. made of durable glass and, to be
honest, I like soda. I wrapped five inches
of stripped transformer wire around a
glass swizzle stick. and glued the assem-
bly in position inside the bottle using two-
part epoxy. The two leads were brought
out through the small holes in the cap.
The larger hole allowed me to insert the
end of a length of plastic tubing. I used




PARTS LIST
All resistors 5%, v watt, unless otherwise

R1, R2—1000 ohms
R3—100 ohms

Capacitors

C1—10 uF, 35 volts, electrolytic
‘Q1—FPT-100 phototransistor
LED1—jumbo green LED
LED2—jumbo red LED
TR1—12-volt buzzer

S1—SPST switch

Miscellaneous: soda bottle, transformer
‘wire, two-part epoxy, plumber's putty, glass
swizzle stick, vacuum cleaner, perforated
construction-board, solder, etc.

plumber’s putty to seal the cap and make
sure everything was airtight.

The other end of the plastic tubing was
connected to the hose of my wife’s
vacuum cleaner. (Make sure that you ask
your wife before you go ahead with the
construction. If your wife is not as un-
derstanding as mine is, you might have to
find an alternate means of producing a
vacuum. Some friends of mine have used
swimming-pool filters and have obtained

excellent results.) I made up a mixture of

plumber’s putty and two-part epoxy to
make an effective seal. The two leads of
the transformer wire were connected to
the points indicated in Fig. 1.

How it works

When you close S| and apply power to
the Spot-A-Matic, a green indicator,
LEDI, lights up as current begins to flow
through the assembly in the bottle. As the
wire gets hotter, a strange thing
happens—it begins to glow more and
more brightly. The radiant energy emit-
ted turns on Q1. a phototransistor, which
lowers the voltage across the red in-
dicator, LED2, and TR1. a standard buz-
zer. disabling them. Capacitor C1 delays
things until the wire is glowing brightly in
the bottle. If the wire should break, QI
will stop conducting and LED2 and TR
will turn on; that will give you a visual
and audible signal to warn you that some-
thing is wrong with the wire.

I"ve found that it’s best to turn on the
vacuum cleaner before closing S1: the
better the vacuum, the better your Spot-
A-Matic will function. Details of the con-
struction of the box marked "X’ are
shown in Fig. 2. The only thing to be
careful of is to make sure you have good
seals at both the bottle cap and the plastic
tube—vacuum hose interface. The rest of
the circuit can be assembled in whatever
manner you like—perforated

construction-board and wire-wrap con-
struction are fine. Figure 3 would have
shown the completed unit, but it was de-
stroyed in an unfortunate accident I'd
rather not discuss.

Variations

The transformer wire is made of cop-
per, so my Spot-A-Matic gives off a green
glow. If you find that color unsuitable you
can experiment with different kinds of
wire—just make sure it's really thin wire
because thick wire doesn’t seem to work
as well and keeps blowing fuses. [ haven’t
tried bottles with different-colored glass
or other shapes. My bottle was made of
clear glass. but any color should work as
well. Different types of bottles—e.g..
ketchup. mayonnaise, and so on—may
pose problems 1 did not encounter. The
equations indicate they should work but,
of course. that’s only theory.

My Spot-A-Matic is a great addition to
my workbench. I don’t have a problem
any more in seeing into the dim recesses
of my projects. and the device is a great
help in finding things when I drop them
on the floor.

As soon as | finish troubleshooting my
computer kit I plan to spend more time
investigating the basic principles of the
Spot-A-Matic. As I said. [ may not be a
high-paid rocket scientist, but I know
when I'm on to something good. R-E
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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.
219/230

RADIO HANDBOOK, 22/e. By W, Orr.
1,136 pp., more than 1,300 illus. Here's
the latest edition of whatis universally
regarded as the most useful refer-
ence in the industry. It's a “course” in
communications, a fact-packed ref-
erence, and a how-to guide—all in a
single book!

582442-6B $39.95

(Counts as 2 of your 3 books)

$19.95

MICROWAVE SEMICONDUCTOR
ENGINEERING. By J. F White. 558
pp., 319 illus. Packed with an awe-
some amount of never-before-pub-
lished raterial, this reference con-
tains a wealth of formulas, constants,
and practical design techniques
needed by everyone who works in the
field of microwave engineering.

582553-8 $28.50

MANUAL OF ACTIVE FILTER DE-
SIGN, 2/e. By J. L. Hilburn and D. E.
Johnson. 225 pp., 157 easy-to-use
design graphs. This ingenious man-
ual enables you to design filter cir-
cuits for virtually any application in
minutes—without making a single
computation! Covers all the latest de-
signs.

287/694B $37.50

(Counts as 2 of your 3 books)

MICROPROCESSOR DATA BOOK.
By S. A. Money. 350 pp., 220 illus.
Easily the most comprehensive col-
lection of data on microprocessors and
their support chips available any-
where! Provides important facts on a
wide range of popular devices from
American, European, and Japanese
manufacturers.

427/062B $35.00

(Counts as 2 of your 3 books)

HANDBOOK OF SEMICONDUCTOR
AND BUBBLE MEMORIES. By W. A.
Triebel and A. D. Chu. 416 pp., il-
{us,, over 50 worked-out problems.
This detailed, comprehensive
guide brings you right up to the
minute on such newly developed
devices as the PLA, FIFO, CAM,
CCD, and magnetic bubble
memory—as well as all the stan-
dard storage devices from ROMs
and RAMs to shift registers.
582376-4 $24.95

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.

579/091B $£39.95

(Counts as 2 of your 3 books)

TAKE ANY 3 BOOKS

FOR ONLY $100 AcH
when you join McGraw-Hill's
Electronics and Control Engineers'

Book Club

(Values up to *87.00)"

McGraw-Hill’s long-established
club that saves you BIG money
on the important new books

of all publishers!

Microprore

Data Boog

Bio

i
3
5
o

*If you join now for a trial
period and agree to pur-
chase three more books—at
handsome discounts—over
the next year.

(Publishers' prices shown)

MAGNETIC CORE SELECTION FOR
TRANSFORMERS AND INDUC-
TORS: A User's Guide to Practice
and Specifications. By W. T.
McLyman. 768 pp., 400 illus. This giant
volume is brimming with time-saving
tips to help you select the right mag-
netic core for virtually any application.
582494-9A $65.00
(Counts as 3 of your 3 books)

ELECTRONIC COMMUNICATION,
4/e. By R. L. Shrader. 801 pp., 870
illus. This thoroughly updated edi-
tion offers all 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 $26.95

DIGITAL HARDWARE DESIGN. By
J. B. Peatman. 428 pp., over 400 illus.
Taking you beyond the microcomput-
er, this guide reexamines traditional
techniques and focuses on the de-
sign of circuitry too fast for the micro-
computer alone.

491/321B $35.50

(Counts as 2 of your 3 books)

v

MICROPROCESSOR APPLICATIONS
HANDBOOK. Editor-in Chief, D. F.
Stout. 472 pp., 284 illus. Atlast—a
reference guide to microprocessor
applications to help you make your
systems timely, versatile, and
cost-effective.

617/988B $35.00

{Counts as 2 of your 3 books)

SIGNALS AND SYSTEMS. By A. Op-
penheim, A. Willsky, and |. Young. 869
pp., more than 350 llus. This unique
volume presents a comprehensive
discussion of methods for analyzing
discrete-time systems. Includes a look
at feedback, convolution, and other
concepts not treated in depth else-
where.

582674-7B $32.50

(Counts as 2 of your 3 books)

MODERN ELECTRONIC CIRCUITS
REFERENCE MANUAL. By J. Mar-
kus. 1,264 pp., 3,666 circuit dia-
grams. Complete with values of com-
ponents and suggestions for revisions,
plus the original source of each circuit
in case you want additional perfor-
mance or construction details.

404/461A $67.95

(Counts as 3 of your 3 books)

ELECTRONICS ENGINEERS'
HANDBOOK, 2/e. Edited by D. G.
Fink & D. Christiansen. 2,272 pp.,
2,189 illus. This updated and en-
larged edition covers the latest knowl-
edge in the field, including new ad-
vances in integrated circuits, pulsed
and logic circuits, laser technology,
telecommunications, and much more.
209/812A $75.00
(Counts as 3 of your 3 books)

PCM AND DIGITAL TRANSMIS-
SION SYSTEMS. By R. Owen. 320
pp., 186 iflus. This useful volume al-
lows newcomers to the field to famil-
iarize themselves with its problems
and equipment in two weeks, instead
of the three months it would ordinarily
take.

479/542B $30.00

(Counts as 2 of your 3 books)

ANTENNA THEORY: Analysis and
Design. By C. A. Balanis. 816 pp.,
illus. Packed with equations, design
procedures, and plenty of nuts-and-
bolts know-how, this is the first place
to turn for answers to all your antenna
design questions.

582493-0B $39.50

(Counts as 2 of your 3 books)



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

254/303 $27.50

16-BIT MICROPROCESSOR SYS-
TEMS. By Texas Instruments, Inc. 576
pp., illus. This broad-based guide
presents a comprehensive over-
view—i{rom basic concepts to ad-
vanced design principles. Covers
programming methods, instruction
sets, /0 design, memory design, and
much more.

637/601B $45.00

(Counts as 2 of your 3 books)

OPTICAL FIBER SYSTEMS: Tech-
nology, Design, and Applica-
tlons. By C. K. Kao. 197 pp., illus.
From a basic explanation of optical
fiber systems to the economic rami-
fications of their use, this volume pro-
vides full coverage of a rapidly de-
veloping field.

332/770 $26.00
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DIGITAL CIRCUITS AND MICRO-
PROCESSORS. 8y H. Taub. 608 pp.,
heavily illus. This fast-paced, care-
fully written guide gives you thor-
ough explanations of all the basic
Frmcgple_s of digital systems and
ogic design—plus a solid introduc-
tion to microprocessors and micro-
processor-based designs.

629/455B $32.95
{Counts as 2 of your 3 books)

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 $26.50

INTEGRATED CIRCUIT FABRICA-
TION TECHNOLOGY. By D. J. Elliott.
480 pp., 220 illus. Covering every step
in the transformation of a silicon chip
to an integrated circuit, this is the first
book to combine, in a single volume,
a cohesive examination of the equi
ment, materials, and techniques of IC
fabrication.

192/383 $20.75

Why YOU should join now!

B BEST AND NEWEST BOOKS IN YOUR FIELD! Books are selected from a wide
range of publishers by expert editors and consultants to give vou continuing access

to the best and latest books in vour field.

B BIG SAVINGS! Build your library and save money too! Savings ranging up to 30%

or more off publishers' list prices—usually 20% to 25%.

NETWORK SYSTEMS. By R.
Sharma, P. DeSousa, and A. Inglé.
321 pp., illus. Here's the first book to
describe, concisely and comprehen-
sively, all current stored program-
controlled (SPC) telecommunication
network systems that use integrated
mode!in% analysis, and design tech-
niques. Gives you the know-how you
need to meet design specifications.

582557-0 $29.95

HANDBOOK OF ELECTRONIC
PACKAGING DESIGN AND ENGI-
NEERING. By B. Matisoff. 480 pp.,
312 iffus. This handy volume exam-
ines the broad array of packaging
technigues available today, providing
the data you need to select the best
one for a given application. Stresses
the interplay between design criteria
582515-5B $32.50
(Counts as 2 of your 3 books)

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

209/T4XA $65.95

(Counts as 3 of your 3 books)

Be sure to
consider these
important
titles as well!

RADAR TRANSMITTERS. By G. W.

Ewell.

198/438 $26.95
USER'S GUIDEBOOK OF DIGITAL
CMOS INTEGRATED CIRCUITS. By E.
R. Hnatek

290/679 £29.00

ELECTRONIC CIRCUITS NOTEBOOK:
Proven Designs for Systems Ap-
plications. Edited by S. Weber.
192/448B $35.50
(Counts as 2 of your 3 books)

ELECTRONIC FILTER DESIGN

HANDBOOK. By A. B. Willams.

704/309B $41.50
(Counts as 2 of your 3 books)

INTRODUCTION TO THE THEORY
AND DESIGN OF ACTIVE FILTERS. By
L. P. Huelsman & P. E. Allen.
308/543B $34.
(Counts as 2 of your 3 books)

MICROELECTRONICS. By .

Millman,

423/27XB $35.95
(Counts as 2 of your 3 books)

HANDBOOK OF OPERATIONAL

AMPLIFIER CIRCUIT DESIGN. By D.

E. Stout & M. Kaufman.

617/97XB $38.00
(Counts as 2 of your 3 books)

MICROCOMPUTER-BASED DESIGN.

By J. Peatman.
491/380B $35.95
(Counts as 2 of your 3 books)

BIT-SLICE MICROPROCESSOR DE-
SIGN. By J. Mick & J. Brick.

417/814 $29.50
DESIGNING WITH FIELD-EFFECT
TRANSISTORS. By Siliconix, Inc

574/499 $29,50

ENGINEERING MATHEMATICS

HANDBOOK, 2/e. By J. J. Tuma.

654/298B $31.25
{Counts as 2 of your 3 books)
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THE DRAWING BOARD

Finishing up the keyboard encoder

ROBERT GROSSBLATT

RADIO-ELECTRONICS

FOR THE LAST TWO MONTHS WE VE BEEN
designing a keyboard encoder. As we left
off last month. the encoder was neither
easy-to-use nor useful. This month we’re
going to change all that. When a piece of
equipment is designed and put on the mar-
ket, one of the phrases that gets bandied
about is *“human engineering.’’ In actual
fact, that is more of an advertising phrase
than a technical one and the more com-
petitive the market, the more often you
hear it. All it means is that the product
was designed to make it easy touse. That,
I suppose, is to set it apart from all those
products that were designed to be hard to
use. Advertisements for technical equip-
ment with an esoteric market will stress
accuracy and reliability; consumer-
product advertising usually deals with
color. shape, and sex appeal. Anyone
who has ever tried to get detailed tech-
nical information about a consumer prod-
uctknows exactly what I'm talking about.

As we finish up the design of our
keyboard encoder, we're going to throw
in a bit of "*human engineering’’ in the
form of—are you ready for this?—audio
keyboard-feedback. How's that for a bit
of psuedo-technical jargon? In any event,
it's a nice convenience feature and since
we get it for practically nothing we may as
well throw it in. Our scan oscillator, IC2
(a 555), was set to run at a rate of about
two kHz or so. That frequency was cho-
sen for two reasons. First of all, it’s high-
ly unlikely that anyone would be able to
enter data fast enough to **beat the clock ™
so to speak, and secondly, two kHz is a
nice frequency for an audible ‘‘key-
pressed’” indicator. The trick is to use the
oscillator without interfering with the op-
eration of the encoder. It’s clear that we
will need two things: a switch to connect
the 555 to the speaker, and some way of
throwing the switch every time a keypad
switch is closed. Let's automatically rule
out double-pole double-throw switches at
the keyboard and see if we can take care
of business in a more elegant fashion. For
us, that means using inexpensive com-
ponents, and whatever unused silicon
there is left in the circuit as it is so far.

Designing the beeper

Figure | shows a possible solution to
the problem. It's not the only way to get
the job done and, if you can dream up
something slicker, so much the better.

FIG. 1

Transistor Q1 is used as a switch between
the 555 and the speaker, and the action of
that switch is controlled indirectly by the
“‘any-key-pressed’’ output of the encod-
er. | say “‘indirectly’ because there's
some silicon on the line. As long as we
hold the collector of Q1 low the transistor
is in cutoff and there’s no audio. When a
keypad switch is closed, the *‘any-key-
pressed’’ line goes high, and that turns on
the transistor and sounds the beep. As
long as the keypad switch remains closed
the beep will sound. That works per-
fectly, but we can make it slicker and use
up some spare silicon at the same time.

We still have an unused inverter in [C4,
so we'll build ourselves a half monostable
with a period of about 100 milliseconds
(0.1 second). We want it to output a
positive-going pulse when a keypad entry
is made; that means that using the *‘any-
key-pressed’’ signal isn't possible since
it’s an active-high. As you now know, if
you use an inverter to build a half monost-
able, a positive pulse at the output is pro-
duced by a positive-to-negative transition
at the input. As it happens, we have sucha
signal available to us because we inverted
the *‘any-key-pressed’’ signal to disable

‘the 4518 BCD counter. All we have to do

is pick up the trigger from the output of
[C4-a, route it through our new edge-
detector, and we'll get a clean beep last-
ing a tenth of a second whenever we enter
adigit. Capacitor C9 keeps the eight-ohm
impedance of the speaker from loading
down the output of [C4-b, and R11 iso-
lates that section from the rest of the cir-
cuit.

A data bus

Let’s now turn our attention to the data
bus—or rather the lack of one. So far, our
encoder displays entered digits. but the
data isn’t available to us for use. That's a
serious problem—since we want more
out of this exercise in circuit design than
an elaborate do-nothing box, a real data-
bus is a must. At the moment, data from
the keyboard goes directly to the display
circuitry. What we have to do is change
that so that the display shows whatever is
on the data bus. That means we have to
put some storage space between the en-
coder and the display. The easiest way to
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FIG. 2

do that is to put some hold-and-follow
latches there and use them to remember
the entered numbers.

Figure 2 shows the pinout of exactly
what we need—a 4508 hold-and-follow
latch that has the added bonus of Tri-State
outputs. It's dual 4-bit latch, and each
half of the IC can be used independently
of the other. The En (enable) pin controls
the outputs, and bringing it high puts
them into a high-impedance state without
having any affect on the operation of the
latch itself. The st (store) pin controls the
loading of the latch. If it’s held high, the
latch is transparent, but taking it low will

—
s




SWD-1 VIDEO CONVERTER
FOR CABLE TV

The SWD-1 Video Converter is uti-
lized on cable TV systems to re-
move the KHz's signal from a
distorted video (channel 3 in/
out) and also pass thru the
normal undistorted/detected
audio signal. Rocker switch
selects operating mode to remove KHz's
distortion from the video or pass all other chan-
nals normally. Simple 1o assemble—less than 30
“mintites. Pra-tunad. Input/output Channel 3. Impedance

75 ohms. 117VAC.
SWD-1 Video Converter Kit ...............

CESSOR
VIDEO STABILIZER

s Simple Simon Video Stabilizer,
g Model V5-125, eliminates the ver-
tical roll and jitter from “copy guard”
video tapes when playing through
large screen projectors or on an-
other VTR. Simple to use, just adjust
the lock control for a stable picture. Once the control is set, the tape
will play all the way through without further adjustments. Includes
12V power supply. SPECIAL

VS-125 Video Stabilizer, wired Reg. 54.95. ..

. $69.95

MODULATOR

Not a Game Type Modulator
= The MPS-1Kit converts Video/Audio

4 signals to a crystal controlled RF
) output for TV Channels 3 and 4.
The MPS-1 Modulator inputs
== are designed to match all TV
Cameras and VCR's and f a

$30.95 )

Switch to Bambi !

Electronically

Bambi Electronic Video Switch ...

makes switching of your VC
Pay TV Decoders, Cable TV,

R/VTR.
Video

Discs, Video Games, Closed Circuit
TV, Antennae and Microcomputer as

easy as pushing buttons.

at a time.

Bambi lets you enjoy using your video equipment the

way it should be ... electronically and
push of a button.

Model BEVS I Completol\f W’lrad and

voltage regulated power supply, power

Assembly switch and LED indicator. No Tuning Required.
llrno Operates on 117VAC.

pproximately
& Minutes MPS-1Kit. . . $39.95

MDS-AMATEUR-ETV 32 ELEMENT

®19-25 GHz ® 38%" Long
® 23dB Average Gain ® Commercial Grade
® Die Cast Waterproaf Housing with 4%4” x 2"

Area for Electronics

1sive Instruc-
tion/Operation Manual and Decal Set for
customizing your Video Switch installation.

out .not being able to I.rlé more than one function

on line at the
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UHF ANTENNAS and ACCESSORIES

Bambi's front panel was designed with the
user in mind. Computer styled construction,
with soft-touch keyboard (rated for over 10
million operations), arranged in matrix form
allows easy input/output selection without
refering to chans. Functions selected through

Check the quality of Bambi against that of
much higher priced compatition. All solid
state electronic switching provides low atten-
uation (3dB), wide frequency response (40-
B30 MHz). and excellent isolation between .
signal sources (each |/0 section individually

® Includes P.C. Probe, F-61 Connectar and Mounting Hard
MAE-2 32 Element YAGI Antenna. ... ... .....

Kato Sons’ Dowm Converter Kit 1.9 - 2.56Hzx
Designed for Simple Simon by former Japanese CO Amateur Magazine's UHF
Editor/Engineer. Unit utilizes new ingenious Printed Circuit Probe for maximum
gain. Circuit board fits inside MAE-2 antenna housing. Requires 1 hour assembly,
IC and capacitors pre-soldered.

Model KSDC-KIT 1.9 - 2.56Hz Down Converter Kit . . . . . .

. 53495
Kato Sons’ Regulated Varible DC Power Supply

For use with KSDC-KIT 1.9 - 2.5GHz Down Converter. Completely assembled
with Attractive Cabinet, TV/Converter Mode Switch, Frequency Control and
LED Indicator.

Model KSPS-1A Assembled Power Supply . . ... ...._....

ORDER ALL THREE ITEMS

$23.95

SPECIAL it
INTRODUCTORY ) yorcs fockrod  §7 495
SAVINGS Rogular price i andered seporately $82.85

— CO-AX CABLES ARE NOT INCLUDED —

ZVZZX VHF-UHF Wideband Antenna ﬁm;lliﬂar

e
Ilmlltiaun New HYBRID IC Broadband Amplifiers

Model ALL-1 12dB Gain
50 MHz - 900 MHZ  pogel ALL-2 3548 Gain
Theze unitz are not avadsble anywhere else in the workd Each unit wall serve many purposes and iz
wvalable in Kt or Assembled form. Ideal for cutdoor or indoor izse. /0 impedance is 75 chma.
Ampiifiers inchude separate co-ax ieed power supply, Essdy sssembled in 25 minutes. No codt,
capacitors 12 tume or adpsl
ALL-1 Compietn it w/power supply  $24.95  ALL-1 Wired Tested w/pwr supply 83495
ALL-2 Compiete kit w/power sopply 3495  ALL-2 Wired Tested w/par spply 4495

Our New STVA 14.5dB GAIN, 14 ELEMENT
CORNER REFLECTOR YAGI ANTENNA

.

=3
STVA-3 YagiAntenna, 14,508 Gam, Selectable 75 or 300 chm

Chaseel 60-80. . $19.55

STVA-4 YagiAntenna, 14 58 Gain, Selectable 75 or 300 obm

all Chennel 44-52. ... ... ......... 81985

RG-58/U 75 chmlowloss CoaxCable . $.12p/l.  F-59CosxConmctee. .. $ I8 en
MT-1  Special UHF 75-300 chm Maiching Transformer , . . , 5145 -

the key are i
the 18 LED status indicators.

on

for 65d8 min. isolation).

o
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Bambi's Specifications:

® Input/Output impedance 75 chm
® Signal Loss 3dB £1dB
® Noise 4dB £1dB
® Input Return Loss 12dB min,

Izclation B5dB min.
@ Power Reg 117VAC B0 Hz, IW
& Dimensions 10% Wx6HDx3IWH
® Weight 4% Ibs

7+11 PWD

at PART
N Ns DESCRIPTION
1 IVTI-FWD Varactor UHF Tuner. . . . . . e . Y )
2 2CB1-PWD Printed Circuit Board, Pl!-d!lld ............ 18.85
3 3TPI1-PWD  PCB Potentiometers 4-20K, 1- 5K, 2-10K, 2-5K,

1-1K, and 1-50k, (11 piecas). . .. .......... 8.85
4 4FR-31-PWD  Resistor Kit, W, 5% 29-pcs, % W 2-pes ... .. 4.95
5 SPT1-PWD Power Transformer, PRI-117VAC, SEC-24VAC

L R AR A e b S R 985
6 BPP2-PWD Panel Mount Potentiometers and Knobs, 1-1KBT

and 1-5KAT with switeh ... .............. 5.95
7 7SS17-PWD  IC’s 7-pes, Diodes 4-pes, Regulators 2-pes

Transistors 2-pes, Hoat Sinks 2-pes . ... ... .. 29.95
8 BCE14-PWD Electrolytic Capacitor Kit, 14-pieces. . .. .. ..
9 9CC20-PWD  Cocamic Disk Capacitor Kit, 50 WV, 20-pes .. .. 95
10 10CT5-PWD Varible Ceramic Trimmer Capacitor,

B850, S-pleees!. . ..o 485
11 11L5-PWD Coll Kit, 18mhs 3-pes, .22pths 1-pisce (preweound

inductors) and 2 T37-12 Famite Toroid cores

with Gft #28wim............000.. 6.00
12 121C8-PWD IC Sockets, Tin inlay, 8 pin 4-pes, 14 pin 1-pe

R R 2.95
13 135R-PWD Enclosure with PM Speaker and Pre-drilled

Backpanel for moonting PCB and Ant. Terms . . . . 14.95
14 T4MISC-PWD  Misc. Parts Kit, Includes Hardware, (8/32, 8/32

Nuts & Bolts), Hookup Wire, Solder, Ant. Terms

DPOT Ant. Switch, Fuse, Fuseholder, stz .. ... .. 9.95
15 15MCIG-PWD  Mylar Capacitors, 14-pes and Siver

Mica Capacitors 2-pieces. . . .. .........000 7.95
Whea Ordering All Htems, (1-15), Total Pries. . ............ 158.95

GCUSTOMER NOTICE

s BUY WITH CONFIDENCE. ..

BEWARE OF LOW QUALITY IMITATORS. All of

s our kits consist of New, 1st Class, RF Quality, Parts Engineered for Optimum
Operation, not factory seconds or stock close-outs. We service your completed kits that you've purchased and built. You will
never get stuck with a BAG OF PARTS when ordering from Simple Simon.

SIMPLE SIMON ELECTRONIC KITS,™

3871 S. Valley View, Suite 12, Dept.

NEED 6 OR MORE OF M MEme
WRITE FO
QUANTITY ms:num

Outside Nevada Call:

R. Las Vegas, NV 89103

wowsncor 102-871-2892
1-800-782-3716

Available by Mail Order Only

Send Check® or Money Order. Minimum
Order: $16.95. Add 10% Shipping and
Handling on orders under $40.00. For
orders over $40.00, add 5%. Minimum
Shipping and Handling $2.00. Cat. $1.00

— VISA and Mastercard Acceptable —
“Check orders will be held 30 days before shipping.
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close the latch and store whatever was at
the inputs at that time.

On the face of it, there would seem to
be a major problem in using a 4508 with
the circuit we've designed so far, because
the latch in the 4511 is enabled high and
the 4508’s latch is enabled low. A little
thinking can solve that problem when we
remember that the half monostables
we 're using to enable the latches are real-
ly edge—not level—detectors. A’ the cir-
cuit stands now, we're using the leading
edge of the 4017 outputs to trigger the
edge detectors. Well, what goes up must
come down. so we can use the trailing
edge instead and reconfigure our edge
detectors to provide a pulse of the correct
polarity. What that means in terms of
circuit design is that instead of latching
the first thing on the bus when a digit
selector output goes high. we're grabbing
the last thing on it before if goes low.
Since the 4518 BCD counter is disabled

.3

while the keypad switch is thrown. the
data remains unchanged.

Figure 3 is the complete schematic of
our keyboard encoder. We've kept it
down to four digits because the principle
is the same for any amount of digits. Note
that the 4508°s have been put between the
encoder and the display. and a true Tri-
State bus now exists to display whatever
data is put on it. The half monostables
have been reconfigured and the digit
selector, IC5. has been reconnected so
that the first digit is now selected by pin 3.
the zero output.

A ‘‘clear” function

The last piece of business we have to
take care of to satisfy our original design
criteria is to create a keyboard “‘clear.”
Now that the latches are in place. that
becomes a simple problem. The cL pins
of the 4508’s are tied together and held at
ground by R8. Throwing the CLEAR

switch (S1) on the keyboard clears the
latches and they output zeros. The same
“clear’” signal is sent on to IC5, the digit
selector, to reset that to zero as well.
Diode D1 prevents the normal resetting of
the digit selector from clearing the latch-
es. Capacitor C7 should be familiar by
now. It provides a power-on reset pulse
for the latches so they always power up
with zeros. Resistor R9 forces a high on
the collector of Q1 so that hitting the
cLEAR switch will cause the beep to
sound.

The e~ pins of the 4508’s have been
tied to ground. If you're going to use the
Tri-State feature of the data bus, some
sort of selector logic will be needed to
control access to the bus. [t’s a **one-and-
only-one’" sort of situation, and you
should be able to do it with a few simple
gates. Which ones you use will depend on
the particular application, but the basic

continued on page 160



The Dyna-Mike
Transmitter

It's smaller than a quarter. But DYNA-MIKE will
transmit every sound in the room to an FM radio
tuned to the proper unused frequency, up to half a

mile away.

If you're at a neighbor's home
a block from your own, you can
hear your baby's cry, or you
can tell the instant your spouse
comes home. If two of you are
driving tandem in two cars, one
or both of you can
communicate with the other
even if other cars drive
between you.

DYNA-MIKE has as many uses as your
imagination can think of. For a business
conference, let the tiny microphone sit un-
obtrusively on the table or concealed on a shelf,
and you'll be able to record every word. For
businesses, put an FM receiver in a warehouse or
remote office and “broadcast” instructions or
orders to be filled.

Public speakers never had a better friend than
the DYNA-MIKE. No wires or setup — just turn on
one or more radios and your speech will come
through with perfect fidelity. Put one on the front
porch. If you hear a suspicious sound, turn on the
radio and you'll hear the doorbell or even a
muttered conversation.

Choose Your Model

MNew Horizons is introducing three models of the
DYNA-MIKE supersensitive broadcast microphone.
Model AR-7 is the world's smallest microphone. it's
a miracle of electronic miniature power, with a
range of 750 feet and a battery life of 90 hours.
Introductlory price is $129.95 (fwo for $119.95
each). )

Model 9-DX is a long-range microphone,
broadcasting an unbelievable half-mile distance.
This miniaturized wonder is $149.95 (two for only
$139.95 each). Normal battery life is 25 hours, or
you can have the special Power-Pak, which
operates 200 hours, for $19.95.

The AR-7 and 9-DX are sensitive. They'll pick up
sounds from 40 feet away. But for super-sensitivity,
nothing beats the A-5.

The A-5 will pick up a whisper from more than
60 feet away and broadcast it to a receiver 750
feet distant. The A-5 comes with a special 200-
hour long-life battery and Is introductory-priced at
$99.95 (two for only $89.95 each).

The Telephone
Voice Changer

It's right out of James Bond! Push a button and
the VOICE CHANGER gives your voice completely
ditterent characteristics. The person on the other

end of the phone won't
know it's you.
e The VOICE
= Sk CHANGER is more
- than an “electronic
' handkerchief" — it
doesn't cause your

It literally changes tone
. and timber.
Choose from two separate, distinct Changer
Channels. If you're alone in a business office, it'll
sound like an employee answering. If you live
alone, you can get rid of pesky calls by pushing
Channel 1 or Channel 2 and saying, “Sorry, that
person isn't in.”

voice to sound filtered.

walls,

How It Works

The VOICE CHANGER is powered by two
ordinary penlight batteries. One set of lead-in wires
connects to your telephone base; the other clips to
the wires leading to the handset.

Pushing the button labeled "Ordinary” puts your
normal voice through the line. Pushing "Channel 1"
changes timber and texture. Pushing "Channel 2"
creates different characteristics from Channel 1.
Thus you have three voice options — your own,
plus two changed voices.

MAKE NO MISTAKE! THE VOICE CHANGER
DOESN'T MUFFLE YOUR VOICE OR MAKE IT
UNINTELLIGIBLE. It literally changes the qualily of
sound — space-age electronics at work.

Use the VOICE CHANGER to reach that doctor,
lawyer, or business executive whose secretary
knows your voice and who always is “out” when
ﬂou call. Use it to screen your own incoming calls.

se it for just plain fun. Any time you like, during a
conversation, push the “Ordinary” button and your
regular voice returns to the wire.

he VOICE CHANGER is yours for $39.95 — two
for $89.95 each (plus $2.50 shipping per total
order), When you consider the many uses of this
brilliant electronic instrument, it's a real bargain. Of
course it has the standard New Horizons
guarantee.

The Super Ear

You'll hear it all.

Effortlessly, you can hear not just a baby's cries,
but quiet breathing — through a concrete wall a
foot thick. Put the earphone in your ear and place
the SUPER-EAR on the
wall. That's all there is

to it.

SUPER-EAR hears
everything — and, even
more astouding, hears
it clearly. It's as though
the wall weren't there. If
you're coming home late
at night and think
intruders are in your
residence, let SUPER-
EAR find out for you.
Want to know if the
meeting is over in the
room with the closed
door? SUPER-EAR will
tell you in a second.

SUPER-EAR is undetectable from the other side
of the wall. The quality of sound has amazin%
fidelity — good enough to record, and SUPER-EAR
has its own built-in recorder jack.

Because SUPER-EAR is the ultimate listening
device, you can use it lo pinpoint hidden squeaks in
your car or the source of mysterious engine noises.
Construction experts use it to check for flaws or
cracks in buildings.

It Works Anywhere!

" Ever put your ear to a railroad track to try to hear
the train? Try it with SUPER-EAR. You'll hear that
train many miles away. Use it as a powerful
stethoscope on yourself, a friend, or a pet. You can
evenhear a bird's breathing.

The only source for SUPER-EAR is New
Haorizons. Choose from two models — Model SB-5,
with ultrasensitive microphone, $139.95 (two for
only $129.95 each);, or Madel SB-1, with suction-
type microphone, $99.95 (two for only $89.95
each).

llE arsll

Tiny, powerful electronic sensors
give you superhearing — through

up to 1/2 mile away.

The Private
Transmitter/Receiver

The NCZ-10 broadcasts on
a special radio band. No one
without equipment canhear
your transmitted messages.

The reception is unbeliev—

ably clear and bright — com-—
mercial broadcast quality.

Your receiver
clicks into any of
three separate
channels. In the
suburbs the range is
up to 2000 feet, and
in the city 850 feet.

With your special receiver is an inconspicuous
high fidelity earphone. You can put three
transmitters in three locations and then switch
back and forth, monitoring all three. Someone with
an FM or police band receiver can tune his dial all
day, but he won't pick up these signals.

With two receivers, you can have a complete
two-way system without the inconvenience and
annoyance of the semi-public CB channels. The
NCZ-10 channels are private.

This professional-quality electronic miracle is
easy lo use and completely dependable. Monitor
your baby's room. Leave a transmitter in an
inconspicuous place in your office or your home,
and you'll hear anything going on in that room.

One NCZ-10 receiver with one transmitter is
$279.95; with two transmitters (two separate
bands), it's $379.95; with three transmitters (three
separate bands), it's $479.95. ]

For a complete private communications system,
order two receivers, each with a transmitter (we'll
send them with different bands). Special high-
performance batteries enable you to operate the
receiver for 40 hours continuously, the transmitter
for 35 hours.

We Absolutely Guarantee!

Use any electronic instrument acquired from us
for up to 30 days. If you decide for any reason you
don't want to keep it, return it for a 100% refund.

ORDER TOLL-FREE

For fast delivery on credit card orders, call toll-

free 24 hours a day, seven days a week:

800-824-7888

Ask for Operator no. 551
(in California, call B00-852-7777)

Or send check or money order. Please add $2.50 per
total order for shipping. Order any or all these state-of-
the-art electronic instruments:
* Dyna-Mike AR-7. $129.95
(two for $119.95 each)
* Dyna-Mike 9-DX, $149.95
(two for $139.95 each)
* 9-DX rechargeable power-pak, $19.95
* Dyna-Mike A-5, $99.95
(two for $89.95 each)
* Super-Ear Model SB-5 microphone, $139.95
(two for $129.95 each)
* Super-Ear Model SB-1 microphone, $99.95
(two for $89.95 each)
* Voice Changer, $99.95
,(two for $89.95 each)
* NCZ-10 transmitter and receiver, $279.95
two transmitters, one receiver, $379.95)
three transmitters, one receiver $479.95)

H€‘ A ' FDR'ZONS DEPT. RE-4 ® 245 Fifth Ave. ® New York, NY 10016



NEW IDEAS

Crystal tester

RADIO-ELECTRONICS

IF YOU FREQUENT HAMFESTS, ELECTRON-
ics flea markets, or any other type of
surplus outlet, you know the pros and
cons of buying from those sources. On the
one hand, they're an excellent source of
hard-to-get parts as well as a haven for
bargain hunters. On the other, however,
just about everything is sold **asis,”’ with
no guarantee of any kind—it’s strictly
“*let the buyer beware.'" If you've ever
come home with a pile of components,
only to find out that half of them were
useless, you know that notall bargains are
what they seem.

]
2N3563
R2 |25
c3
‘ool
c2 <RI
100pF 2K
Q2
2N3R553
(@]
TEST CLIPS GEC

FIG. 1

The ideal solution to that problem, of
course, is to find some way to weed out
the obviously bad parts before you buy
them. The circuit I'll be describing here
has proved useful for just that purpose
when digging through stacks of crystals,
as well as in troubleshooting my equip-
ment. [t is small, easy-to-build, and will,
at a glance, let you know if a particular
crystal will oscillate. Let's look at the

circuit shown in Fig. 1.

Transistor Q1, a 2N3563, and its
associated components form an oscillator
circuit that will oscillate if, and only if, a
good crystal is connected to the test clips.
The output from the oscillator is then rec-
tified by the two 1N4148 diodes and fil-
tered by Cl, a .0l-uF capacitor. The
positive voltage developed across the
capacitor is applied to the base of Q2,
another 2N3563, causing it to conduct.
When that happens, current flows
through LEDI, causing it to glow. Since
only a good crystal will oscillate, a glow-
ing LED indicates that the crystal is in-
deed OK. The circuit is powered by a
standard nine-volt transistor-radio battery
and the SPST pushbutton power-switch is
included to prolong battery life.

The circuit is easy to build, with size—
for easy portability—the only real con-
sideration. While just about any construc-
tion technique will work well, it's easiest
to use a small piece of perforated
construction-board.

To use the crystal tester, simply con-
necta crystal to the test leads and close the
SPST pushbutton power-switch. If the
crystal is OK, the LED will glow bright-
ly. If the LED does not glow, or just
glows dimly, the crystal is bad and should
not be used.

One note on the intended use for the
tester is in order here, however. This tes-
ter will check any crystal for oscillation.
However, it will not necessarily make the
crystal oscillate at the frequency that it is
supposed to; so you can’t use this tester
with a frequency counter to test for that.
What the circuit will do is give you a way
to quickly weed out crystals that are
obviously bad, and, after all, that is half
the battle.—Jack Fernandes

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 333—The Rapid
Assembly Circuit Board Holder, having a
retail price of $39.95. It features an eight-
position rotating adjustment, indexing at
45-degree increments, and six positive
lock positions in the vertical plane, giving
you a full ten-inch height adjustment for
comfortable working. (See photo below.)

| agree to the above terms, and grant
Radio-Electronics Magazine the right
to publish my idea and to subsequently
republish my idea in collections or com-
pilations of reprints of similar articles. |
declare that the attached idea is my
own original material and that its publi-
cation does not violate any other copy-
right. | also declare that this material
had not been previously published.

Title of Idea

Signature

Print Name Date
Street

City State Zip

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

200 Park Ave. South,

New York, NY 10003
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2300 MHz VARIABLE DOWNCONVERTER

********irir*iir*t*t*i**t**t*t****t*tt**t‘***ii**-r*****t******tt*******ti****t****t***t
ANTENNA KIT :}%9\)‘\- PARTS
51695 ¥ 32 WASHERS | Converter P.C. Board
{ 31 SPACERS Plated thrpugh holes
MOUNTING BRACKET for stability........$4.95
6" RG 174 COAX Power Supply
‘F' CONNECTOR ® 35" ROD P.C. Board .......2.
6%" x 4" P.V.C. PIPE MRF 901 ... 21
2 DRILLED END CAPS o HARDWARE | NEO2I35 ... b P.C. BOARD PREDRILLED
2835 Diodes ....... . SOLDER PLATED WITH
.001 Chip PLATED THROUGH HOLES
POWER SUPPLY Caps. ...... 10/395 | FOR A MORE STABLE PIC-
e Complete Choke Set of 4....1.95 | TURE. rew !
A —— KIT Down Converter LM 317 Regulator 1.25 2o 213 T HOT TRANS::-
System ‘F’ Connectors g W
INCLUDES Chassis: «...a.i.:-50 1odes
516 95 ANTENNA KIT Wall Transformer 6 001 Chip CBDS.
siual iyl LAl 12 VAC 700 MA...4.95 9 Resistors
POWER TRANSFORMER  P.C. BOARD SPECIAL $49.95 () Bolt 5. E 0oy 4 Prewound chokes
COURSE TUNE POT. RF CHOKE : BALUN 1 Electrolytic Cap.
FINE TUNE POT. KNOB QUANTITY 75 to 300 ohm.....1.95 1 Pre Made Probe
3'F' CONNECTORS WIRE DISCOUNTS BALUN
RESISTORS & CAPS 2 SWITCHES |  Any Price in Adv. | for rabbit ears. 295 | @ @ @©@©@©©©© ®®
LED WITH HOLDER 4 DIODES e v *RG 59/U COAX
TERMINAL STRIP LM 317 REG. 75 pes. 18% off | WITH CONNECTORS ;DWI;*EE:D;’-% %%%“u“sé’?%
50 pes. 1
W0O0D GRAIN CABINET WITH SILK e e AT ORY MR, CAN WITH PROBE & CABLE
SCREENED front and back $10.95 Extra 1000 pes. 359% off 50 Ft. ..... 9.50 CONNECTOR ATTACHED.
BUILT POWER SUPPLY............$3495 Gag for S ke $24.95
We will tune conver- We will accept telephone orders for Visa & Mastercard
ter board for $12.50 i b?n C.0.D. Orders Ron
trouble shoot : To Order Call soo-42s-3500 317-201-7262 ELECT Ic
add ..................7.50 Complete Kit Weighs 10 pounds. Please add Sufficient Postage

fro Rk p 6254 La Pas Trail R n l n B o w >
power supply..$12.50 Indianapolis, Indiana 46268 £

plus any parts needed

SA jilrl TELEVISION RECEIVER ,"Ts g

] akes
" pbetn

Receiver aﬁjotda{rle

The Electronic Rainbow Receiver consists of a receiver Rainbow Kits are suppliéd with simple step by step in-
with an external down-converter that mounts at the structions. All the circuits that you need expensive test
antenna, feeds the voltage to the LNA through the coax equipment to do are pre wired and tested. All printed
cahle. The 4GHz signal is down converted to 70 MHz circuit boards have the outline of each part printed on
and is fed through the RG59/U coax to the receiver. them.

RECEIVER FEATURES 3 C KIT #2 — Board Kit Contains:

Built in RF modulator ® Detent Complete Satellite TV Receiver ® Main Board ® Tuning Board ® Down-
Tuning-3.7 to 42 GHz e Variable | KIT #1 — Contains: converter board ® Modulator Board
Audio-5.5 to 7.5 MHz e Invert Video | ® Mainboard ® Tuning Board ® Down- e Parts List, assembly and alignment

e Channel Scan e Voltage monitor- converter Board ® Modulator Board manual

ing ® Meter output ® Remote Tuning | e All parts needed to complete receiver e 4GHz local oseillator and 70MHz filter
SPECIFICATIONS: e Down Converter built in case. is pre-wired and tested. $'|29 00
Single Conversion Image Rejection | e Cabinet, attractive black brushed ano- °
Downconverter ® Threshold 8 db dized metal with silk screened front

CNR e IF Bandwidth 24dMHz ® Out- and back for a professional look Instruction manual. Contains printed
put IV Audio and VldeoBO IF Fre- | ® 70 MH2 Filter is pre-wired and tested. | circuit board layouts, parts placement,
quency 70MHz e Video Bandwidth | e Complete instruction and alignment instructions.

tfl.5|\.-‘|l-i§F ® Size 3%2"Hx8v2"Dx11¥a"W Manual. $395.00 525-00

We will accept telephone orders for Visa & Mastercard

sk about el ELECTRONIC
i To Order Call soo-428-3500 317-201-7262
il{dtdﬂf@é Complete Kit Weigshéw pnundsPPlease add Sufficient Postage - -
ST | QAINBOW 3
to play Indianapolis, Indiana 46268 (3 et
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15 MHz TRIGGERED

| { .f T
[ B
MODEL ) o = ,
2131
ﬁ ALL FOR OUR

GRAND OPENINGY
PRICES
® Mode automatically shifts between
CHOP and ALTERNATE

Bright P31 blue phosphor
Front-panel X-Y operation
Differential input capability

19 calibrated sweeps—.5.SEC/cm
to .5SEC/cm

B Sweep to .1uSEC/cm with 5x;
1.5SEC/cm with uncalibrated vernier

o4 PRECISION

30 MHz TRIGGERED
SCOPE

CALL FOR OUR
GRAND OPENING|

" PRICES

Built-in signal delay line permits
view of leading edge of high fre-
quency pulse rise time.

Triggers on signals up to 50MHz
Rectangular CRT with P31 phos-
phor

Mode automatically shifts between
CHOP and ALTERNATE

o1 PRECISION

MODEL
1570

70 MHz. Dual Time
BASE SCOPE

CALL FOR OUR
GRAND OPENING

g Frices

® 1 mV/division sensitivity to 70 MHz
m 500 pV/division cascade sensitivity

® Four-input operation provides trig-
ger view on 4 separate inputs.

m Alternate time base operation

m Switching power supply delivers
best efficiency and regulation at
lowest weight

100MHz Dual Time

D,
w1 PRECISION [EVISRres:

While quantities last

B 1mV/division sensitivity to 100MHz

® 500 V/division cascade sensitivity

B 2ns/division sweep rate with 10 x magnifier

B Four-input operation provides trigger views or
four separate inputs

B Selectable 1TM(2 or 50(] inputs

B Alternate timebase operation

® 20MHz bandwidth limiter for best view of low
frequency signals

m Lighted function pushbuttons employing
electronic switching with non-volatile RAM
memory

m Switching power supply delivers best efficiency

and regulation at lowest weight
B Selectable frequencies for chop operation
PRICE DOES NOT
INCLUDE PROBES

KEITHLEY

Model 128: Beeper DMM
designed to meet the tough specifi-

cations of a major computer
manufacturer. See/hear display
includes over/under arrow and

on/off beeper.

Model 131: 0.25% accuracy
added to the easiest to use handheld
DMM. Color~oded front panels for
maximum clarity, minimum
confusion.

Model 128: #139.00
Model 130: #124.00

DIGITAL MULTIMETERS

_

Model 130: Keithley user
research led to unique DMM

designs. Easy to read LCDs, largest
DMM displays on the market.

Model 135: First 41;-digit
handheld DMM, ideal for
analytical/bio-medical service. 10A
range standard on all Keithley
handhelds.

Model 131: #139.00
Model 135: $235.00

= Mastercharge & Visa shipped within 24 hours.
u Bank checks or Money Orders shipped within 24 hours.
u Personal checks — please allow 3 weeks for check to clear.

= All prices plus shipping charges. Please call for appropriate
charges. Use our toll free number.

= New York State residents add appropriate sales tax.
= PRICES SUBJECT TO CHANGE WITHOUT NOTICE.
Quantities are limited

> We don’t just take
orders-we ship orders
Advance Electronics
endeavors to keep everything
we advertise in stock for
immediate delivery.
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@ HITACHI

|IFLUKE

ViZaby » BICKO

@Ammsclalon joosc|
FLUKE 4% DIGIT Y
@ HITACHI 0SCILLOSCOPES . MULTIMETERS |
[T i V134 10MHz Dual Trace Storage = Frequency
" XX V202 20MHz Dual Trace MODEL 8060A T momente 1D
-z = V203 20MHz Dual Trace wi/delay sweep
V209 20MHz Dual Trace Portable m dB measure-
V352 35MHz Dual Trace w/delay line ments
V353 35MHz Dual Trace w/delay sweep - ;
Basic d -
V509 50MHz Dual Trace Portable = 0'_0 4;‘,;3;33‘::;
w/delay sweep 10 nA and 10 m{}
V650 60MHz Dual Trace w/delay sweep sensitivity.
V1050 100MHz Quad Trace w/delay sweep )
® Relative measure-
All in Stock Ready for immediate shipment. ments
Call for our Special Grand Opening Prices. a True RMS
All Hitachi Oscilloscopes feature 2 year parts and ® High-speed
labor warranty. Beeper

INDUSTRIAL

~. TRANSISTOR
= g TESTER

o PreCISION

POWER SUPPLIES

Continuity and rela-
tive reference func-
tions identical to
8060A.

MODEL 8062A § |

u Sine, square and triangle output
m Variable and fixed TTL outputs
= 0.1 Hz to 1MHz In six ranges

= Push button range and function
selection

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

u Four instruments In one package—
wweep generator, function generator,
pulse tone-burst g

® Covers 0.02Hz-2MHz

= 1000:1 tuning range

= Low-distortion high-accuracy outputs

from 0.1pF to 200mF
® 0.1pF resolution

m 0.2% basic
accuracy

m 3'2 digit LCD display

95
$1 89 = True RMS measure-
| was $239 ments to 30 kHz.

= o®im ' MODEL _ - ® Basic dc
s 5208 wooeL  299% MODEL i b
= Now with HI/LO Drive $279w 1601 was 5375 1650 LV, 10 nA O
m Works in-circuit when and 10 m(} ’

others won't was *354. R.RUDEHone e tves sepwrite Spp)- sensitivity. :
m |dentifies all three tran- = Isolated 0-50VDC, y a clrcult m Beeper

sistor leads variable; 0-2A In four ranges u Fixed oulput SVDC, SA
B Random lead connection e e oy : :::,n.::::}: :.::nuil.r:l:: $279m
® Audibly and visually in- u Perfoct for sofld state servicing overload protection

dicates GOOD transistor

»
24 PRECISION FUNCTION GENERATORS | R €TI0 CAPACITANCE METERS
S MODEL g5 ‘ — ——— COLOR§
: 3010 $1 79 | ;._.—_-‘ $1 7995 $1 4995‘.' & PATTERN GENERATOR
was $220. . Fe——
MODEL ﬁ was $229. was $185. 2
95
020 $299
was $379. MODEL 830 MODEL 820
Automatically mea- = Resolves to 0.1pF
MODEL 3010 SWEEP FUNCTION - MODEL § 95
MODEL 3020 sures capacitance m 4 digit easy-to-read 1210 1 29

LED display was *159
Gat tes 10 ble !
» Fuse prOtected ¥ ciur:i;.g ::oul::ch. x‘:";t.”
againsl charged galed rainbow and purity.
capacitors . ?;r:z::t for convenient field ser-

® Overrange indication

to\F

T LINE

523-0474

THE TEST EQUIPMENT SPEéIALISTS

ADVA

= a00-

26 WEST 46th STREET, NEW YORK, N.Y. 10036 212-730-7030 EEC




HOBBY CORNER

Versatile timer circuit

EARL “DOC” SAVAGE, K4SDS, HOBBY EDITOR

RADIO-ELECTRONICS

LAST MONTH WE DISCUSSED A SOLUTION
to Bob Allen’s problem of adding timers
to his “‘touch-plate’” home-lighting-
system. It involved the use of a regular
mechanical timer (or clock) along with a
555-timer circuit to put out the proper
type of pulse. Each timing sequence, of
course. required a separate timer circuit.
Now we’ll look at a method that can be
used for any number of timing sequences
and uses just one digital clock.

A typical timer—even if it is the type
that can be set to activate a device several
times over 24 hours—has only one out-
put. An alarm clock (digital or otherwise)
can be used to control an external circuit
also (instead of only sounding an audible
alarm) but it will give only one output in
each 24 hours.

There is. however, a way in which a
digital clock can be modified to turn on a
radio. light. and coffee-maker (or other
devices) at three (or more) independent
times. Any commercial digital clock can
be modified. although it is admittedly
easierto modify aclock kitas you build it.

LED readouts

To understand what we are about to do.
let’s take a close look at the digital read-
outs in the clock. Figure 1 shows the
seven segments of such a readout with the

i

FIG. 1

labels (*a™" through **g"") by which they
are identified. There is usually another
point-segment located at the upper left or
lower right that is used for decimals. col-
ons. AM/PM and alarm-set indicators.
and so on. Some clocks also have special-
ized readouts with dots. colons. AM. PM
and other special configurations of seg-
ments.

In those displays. however. the digits 0
through 9 are created by lighting specific
groupings of those segments. Figure 2
shows several interesting things about the
way those digits are formed.

In Fig. 2. the columns are headed by
the labels of the segments and the digits
displayed (shown at the left) identify the
rows. If there is a dot in a block. that
segment (column) is on when the readout
shows the digit (row). A 1.7 for ex-
ample. has segments “*b"’ and *‘c¢"’
lighted. The most significant information
in the table, however, is given by the
circles and squares. They indicate the
segment combinations unique to each di-
git. (A circle means the segment is on and
a square means the segment is off).

Forexample. when a O is displayed, the
“f"-segment is on and the **g’"-segment
is off. For no other digit is that true. You

can easily see that by glancing at the
table—"f"" is on and ""g"" is off in no
other row. Thus. if we check only those
two segments. we will know immediately
whether the digit being displayed is a 0.

Simlilarly. checking the **¢’"-segment
is a sure way to determine whether the
display is a 2. In no other digit is that
segment off. In like manner. you can
check segments "*a”" and **b™" to find out
whether the digit is 5 or 6 and. il so.
which it is (because while both have seg-
ment **b"" off. 5 has the "*a’"-segment on
and 6 has it off).

e
o




Mention this
magazine = 0 &GP © G by Albia’s
and get a famous
free gift warranty.

Backed

DESIGN MATE™ 2B LOW COST, '
HAND HELD FUNCTION GENERATOR g ‘\\\\\W%

/'l
]

SPECIFICATIONS

R
.__‘:‘“

—

Frequency Range: 10Hzto 100 KHz in fourranges; 50 increment 10/1 cali- w0
brated dial calibrated within = 5% of setting @ 10 Hz, 1

KHz and 100 KHz, 10 KHz.

Waveforms: Sine Wave: 2% THD over Frequence Range (Typical

FRECQUENCY

1%); Triangle Wave: linearity better than 1% over fre-
quency range; Square Wave: rise and fall times 200

nsec (Typical 100 nsec).

Qutputs: Sine/Triangle — switch selectable; amplitude 0.1V
to 10V peak to peak: impedance 600 Ohms; Square

Wave — amplitude 0.1V to
impedance 600 Ohms.
Power Req.:
Size: 6.25" X 3.75" X 2"

MODEL NO. DM-2B

STOCK NO. 15-0102 $
INCLUDES ALBIA’s FULL

SATISFACTION WARRANTY

LOW COST FREQUENCY

METER MODULE DM-11 “5Hz to 100MHz"

Measure frequencies from
5Hz to 100MHz on your
digital Voltmeter with a
resolution of 3'% digits —
easy o use — perfect for
field service — lab testing
— home hobbyist! Connect
the DM-11 to your DVM,
set the DVM to the 2VDC
range, connect a signal to
the DM-11 viaa BNC cable
{not included) and
measure the frequency of
any source. Hi Lo Range
LEDs ensure fast accurate readings.

SPECIFICATIONS

Frequency Range 5Hz to 100MHz

Input Impedance 1 MegOhm

Input Sensitivity: 100Hz BOMV
100Hz 6CMHz  30MV

60MHz 7OMV

Size 6.25" X 3.75"' %X 2

External 9V DC power supply included

BNC input cable accessory Model PSA-2

Stock No: 110027 add $14.99

MODEL NO. DM-11 $ 00
STOCK NO. 15-0011 o
FRICES & SPECIFICATIONS SUBJECT 70O CHAMGE o SPECIAL ENDS MAY 30ih

FOR FASTER

105 - 125 VAC, 50/60 Hz, 2.5 Watts

10V peak to peak: GENERATOR

AMPLITUDE
-

99

LOW COST DM-8
CAPACITANCE METER MODULE

Connect this high
quality low cost
Capacitance
Meter Module,
DM-8 to your
digital Volt Meter
and turn it into

a Digital
Capacitance
Meter — the Low
Cost Way!

SPECIFICATIONS
2V output

~ Accuracy better than 5%
Push to read range (button) from 1 pF to 20,000 F

- Zero Calibration control
In one easy to use, self-contained package

— Battery powered, with “push to read” battery saver circuit
(9V batteries not included,)

Size-6.25" X 375" K 2
Includes Model 336 Test Clips $ ’ 9 99
MODEL NO. DM-8 |

STOCK NO. 15-0008 Includes

Albia's Satisfaction Warranty

USE YOUR 44 KENDALL STREET

CREDIT CARD.

NEW HAVEN, CT. 06512

e N LGOI OIS L/f

MOST ORDERS SHIPPED NEXT DAY.

9 AM

CALL TOLL FREE 1-800-243-6953 seu
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RemoveVocals

Greal I'ﬂ: practice,
just for fun

1al demos

WITH THE

7 9AM 1o 5PM CST MON-FRI

DIRECT INQUIRIES TO:

BRiA Electronics, Inc.

1020'W. Wilshire , Oklahoma City, OK 73116 - (405)843-9626

S WSS W SR S SN S W S SN N G G
[OJRush my Vocal ZapperKit, $24.95 pius S3 postage |
& handling enclosed. ]
Osend assembled Vocal Zapper,$39.95 plus $3 post-|]
age enclosed. [] Send Free Catalog |
name '
1
address ]
Cltyja=ach ot e b sgiatesitie s oip :
PAIA Elecironics, dept 3R 1020 W. Wilshire, Okla. City, OK 73116 ||
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YOUR EXCITING
NEW HOBBY!

w Enjoy fantastic savings by assem:-
bling your own organ or piano.
It's easy. No technical

knowledge required.

Just follow our clear.

pictured instructions.

Choose from many models
from pi._.»rtables to consoles.

Ask about our interest-free
installment plan

QUERSI

ORGAN & PIANO KITS

Far Free Information Pack M40
Call Toll Free

B00-233 3865

In PA 717-299.4327

or send

coupon

below

WERS!| Dept. M40 P.O. Box 5318
Lancaster. PA 17601

O Free Info. Pack: O Organ O Piano

O Catalog & Demo Record encinse £6,
Name
Address
City. State Zip
Phone:| P R
Rep inquiries invited /
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Suppose. for example, we wanted to
activate a circuit at 5:30. It could be
lights. a coffee maker. the radio. or
almost anything at all. You can use sim-
ple IC gates to determine when the hours
digit gets to 5 and the ten-minutes digit
gets to 3.

Reading the display

There are a great many ways that can be
done. Fig. 3 shows just one of them. You
can track through those gates and see that
only when the hours display shows 5 and
the ten-minute display shows 3 will the
relay be actuated. Note that the relay is
one of the many sensitive types made for
low-power use. Normally. the contacts of
those relays will not handle much current.
and the control of high-current external
circuits will require a change in the out-
put. If you are operating a coffee-maker,
for example, you can make one of two
changes. You can use the light-duty relay
to operate a relay with high current capac-
ity or. as an alternative. have the final
gate operate the heavy-duty relay through
a transistor switch.

As shown in Fig. 3. the relay will be
actuated at 5:30 AM and 5:30 PM. If that
1s not desirable. you should add another
gate or two to “‘read’” the clock’s am/pm
indicator and combine it with the output
from the two digits. In a 24-hour clock.
you could read the tens-of-hours digit for
that determination. though for the same
time you would check the unit-hours digit
fora **7"" (as in 1730 hrs—the same as
5:30 PM) instead of **5."

FIG. 3

If your use requires an output in the
form of a pulse (as Bob Allen needs for
his touch-plate lighting system), you may
put one of the circuits in Fig, 4 between
the final gate and the relay. For a pulse on
the falling edge. use the circuit shown in
4-a. Use the one shown in 4-b for detec-
tion of the leading edge. Figure 5 shows
one of many possible ways to extend the
versatility of your system. The divide-by-
seven counter will operate the external
circuit only once a week! (Sunday morn-
ing?)

Well. so far, so good. But how are you
better off than if you had used the alarm
already built into the clock? As stated
earlier. that will allow you only one
activation each 24 hours (unless it is reset
daily). In this system. however. you can

connect several gates to the same seg-
ments and have any practical number of
external circuits controlled by that one
clock. It is unlikely. but if your need
exceeds the available ““fan-out™ of the
clock drivers. you can insert a buffer gate
to increase the capacity.

The major disadvantage of the system
presented here is the problem of changing
the time of activation of any given circuit.
The best way | have found to get around
that is to install a panel of small switches
by which segment combinations and/or
gate configuration can be changed. Itisn't
entirely satisfactory. but it does work rea-
sonably well.

Often a system like the one described
here is used for a dedicated purpose— for
example, only to control various groups
of lights in the evening. In that case, you
can adjust to daylight saving time and
changing hours of sunset just by resetting
the time on the clock. Then. the separate
circuits will remain synchronized and. as
a result. will not have to be changed in-
dividually. R-E

“Brilliant. Master but is it a marketable
application of VLSI technology?"’
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An interesting expander circuit for your hi-fi
ROBERT F. SCOTT, SEMICONDUCTOR EDITOR

IN THIS COLUMN, WE TRY TO BRING YOU
news and details of new and interesting
semiconductors and related matters with-
out any month-to-month continuity. This
month, because of long-time reader inter-
est in volume expanders and audio noise
reduction, we are deviating from the es-
tablished format to show the circuit of the
volume expander that complements the
volume compressor discussed last month.

The hi-fi expander in Fig. 1 includes
de-emphasis and attack and decay times
to complement the compressor. Again,
an external op-amp is substituted for the
one in the Signetics NE570 compandor
IC. In this case. the circuit performance
demands a slew rate better than the 0.6
volts-per-microsecond provided by the
NES70 op-amp. The expander, like the
compressor, has a unity-gain level of 0
dBm. Adjustments are provided for
harmenic distortion and DC shift.

Make the THD TRIM adjustments first
using a 10-kHz 0-dBm (774.6 mV) sig-
nal. Adjust the pc sHiFT TRiM for mini-
mum envelope bounce when tone bursts
are fed through the circuit.

Performance is reported to be spectacu-
lar when the expander is applied to con-
sumer tape recorders.

Op amp and voltage-reference IC
The National Semiconductor LM10-

series comprises a group of monolithic
linear IC’s consisting of a precision volt-
age reference, an adjustable reference
buffer, and an independent high-quality
op-amp. The device has an absolute max-
imum supply-voltage rating of 45 volts
for the LM10, LM10B, and LM10C; and
7 volts for the LM10BL and LM10CL.
Supply voltage can be as low as 1.1 volts,
Typical supply current is 270 uA.

The complementary output stage in the
independent op-amp is capable of swing-
ing to within 15 mV of the supply voltage
or delivering +20-mA output current
with +0.5 volt saturation. The reference
output can be as low as 200 mV with
0.1% regulation.

The LM10’s ability to operate from a
single power supply with high output-
current capabilities make it a very ver-
satile general-purpose device. It can
operate in a floating mode, independent
of fixed supplies so it can be used in such
applications as remote amplifiers for
vibration sensors, flame detectors, resist-
ance thermometers, optical pyrometers,
and logarithmic light sensors. Its ability
to operate from a wide range of voltages
and currents makes the LM10 applicable
in a wide range of voltage and current
regulators.

The LMI10 features such characteris-
tics as 2.0 mV (max) input offset voltage,

0.7 nA (max) input offset current, 20 nA
maximum input bias current, and offset-
voltage drift of 2 microvolts-per-°C. The
device comes in a metal can and an 8-pin
dual-in-line package.

Full electrical specifications, including
33 typical-performance-characteristics
charts are in the 15-page data booklet
along with 33 schematics illustrating typ-
ical applications.—National Semicon-
ductor, Literature Dept., M/S 16251,
1090 Kifer Rd., Sunnyvale, CA 94086

SCR’s go MOS

Motorola’s new state-of-the-art
MCR1000 series of SCR’s uses MOS
technology to offer the designer three de-
vices that have the high input-impedance
and fast turn-on time of a power MOS-
FET and the regenerative latching action
of a thyristor. The new 200-ns turn-on
SCR’s can be driven directly from logic
circuits without the need for interfacing
devices.

The MCR 1000 MOS SCR series has a
15-amp current rating and is designed pri-
marily for high-speed switching and
high-current pulse applications such as
laser modulators, printers, fluorescent
lighting, and switching power supplies.
Features include: A forward voltage
application rate of 1000 volts-per-
microsecond at T; = 125 °C and a'fast
switching (turn-on) time of 200 ns at T,=
25 °C. (T, is the operating temperature.)

The MCR1 000-4, -6 and -8 devices are
in TO-220 packages and feature peak for-
ward blocking voltages of 200, 400, and
600 volts, respectively. Prices are $5.20,
$5.70, and $6.90 in 100-999
quantities.—Contact Chris Field.
Motorola Semiconductor Products, PO
Box 20912, Phoenix; AZ 85026

1-watt power MOSFET’s

International Rectifier has introduced a
family of four new n-channel transistors
using the company’s HEXFET technol-
ogy. A particular advantage of the de-
vices is their low on-state resistance—
about half that of many similar devices.
Designated IRFD1Z0 through IRFD1Z3,
the four devices have typical rise and fall
times of 15 ns and 10 ns. respectively
when [ (continuous drain current) is
0.25 A. On-state resistance is 2.4 ohms
for the IRFD1Z0 and -1Z1 and 3.2 ohms
for the IRFD1Z2 and -173.

£861 11HdY
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CABLE TV

CONVERTERS
DESCRAMBLERS

BUY DIRECT & SAVE

40 CHANNEL
CONVERTER

333 Regular $69
Advanced Solid State design and ciruitry
allows you to receive mid & super
band channels. Restores programming
to Video Recorders.

36 CHANNEL
— ) REMOTE CONTROL
{ CABLE CONVERTER
$88.00

LINDSEY JET 1 WIRELESS
THE ULTIMATE CABLE T.V.

CONVERTER

==

—_—

36 CHANNEL
INFRARED
REMOTE CONTROL

E COMPLETELY

$169.00 PROGRAMMABLE

Send $1 for Complete Catalog
VISA » MASTERCARD » COD

pIRECT VIDEO saALESs
P.O. BOX 1329
JEFFERSONVILLE, INDIANA 47130

CALL TOLL FREE
1-800-626-5533
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I"" MICRO-PROFESSOR

MPFL L USERS AND

~T

MICROGOMPUTER

A superb learning tool for students,
instructors, hobbyists.

Nothing else needed. Just plug in and start
learning! Complete experimenters manual, easy
instructions. 18 experiments. Fully expandable

for Z80-CTC, Z80-PIO, EPROM, Breadboarding
and prototyping. Invest with confidence. Now

only $129.95, two for only $239.95.

2KB BASIC interpreter now available, only $19.00.

Full money back guarantee! -
Plu$-FREE GIFT |57

OCheck this box tor FREE

Z-80 Microprocessor

$12.95 value. U
E) For immediate action call TOLL FREE:

Programming and
Interfacing textbook when
you order within 7 days.
eine «on 1-800-426-1044
Redmond, WA 88052

NAME L 14
ADDRESS -

cITY 57 P

O visa 0O msTCRD EXP o
ACCT NO E@
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Prices for those devices range from
$0.89 to $1.16 in OEM quantities.—
International Rectifier. Semiconductor
Div.. 233 Kansas St.. El Segundo, CA
90245

Phase-locked-loop

The Exar XR-2213 is a highly stable
phase-locked-loop IC designed for use in
tone-detection applications and in FM de-
tectors. tracking filters. and frequency
synthesizers. Its circuit consists of a high-
stability VCO. an input preamp. loop
phase detector. lock phase detector, and a
high-gain voltage comparator.

The XR-2213 has an operating fre-
quency range of 0.02 Hz to 300 kHz and a
preamp input voltage range of 2 mV to 3
V rms. The VCO and comparator supply
TTL-compatible output signals and both
Q and Q outputs. The 5-page data sheet
includes design equations and examples
along with circuit diagrams that illustrate
various applications. Sample circuits in-
clude a tone detector, and a frequency
synthesizer developing a 40-kHz output
from a precision 10-kHz input signal.—
Exar Integrated Systems, 750 Palomar
Ave., Sunnyvale, CA 94088.

Semiconductor substitution guide

The Power Semiconductor Cross-
Reference Guide. from Westinghouse.
covers all rectifiers, transistors. SCR’s
and assemblies available from the com-
pany. It includes more than 10.000
JEDEC. Westinghouse. and competitive
part numbers from 23 manufacturers. The
guide is free.—Westinghouse Corp..
Semiconductor Div.. Youngwood, PA
15697.

Linear-IC guide

Audio/Radio Products 1s a 19-page
booklet prepared to introduce National
Semiconductor’s line of linear 1C’s for
use in radio and audio products. Section |
contains a 69-entry glossary of terms. de-
finitions of maximum ratings and other IC
parameters; and a check-list of do's and
don’t’s for optimum performance from
IC's. This check-list covers everything
from power-supply selection and bypass-
ing to circuit layout and heatsinking. Sec-
tion 2 is the selection guide. listing de-
vices under such application headings as
tape processors. audio driver IC’s. stereo
decoders, audio power-amplifiers. and
tone-control amplifiers. Key technical
specifications are listed in tables and
charts. Section 3 is a pocket containing
about 2 dozen data sheets of typical de-
vices that are covered in the previous sec-
tion.

The glossary and check-list alone make
this booklet a valuable addition to the
libraries or technical data files of engi-
neers, designers and others interested in
IC's for radio and low-power audio
applications.—National Semiconduc-
tor Corp., 2900 Semiconductor Drive,
Santa Clara. CA 95051. R-E

NOTJUST A FLUKE!

Compare new Philmetric Multimeters

for performance, accuracy and price.
Discover the quality that's no accident,
yet costs far less. You get Pushbutton
and Rotary dial Models; 0.5% accuracy;
37 digit readout; AC/DC; 26 Ranges; 2
year warranty.

And there's more! A free $5.00 fac-
tory-direct cash bonus when you buy
our Model 150 Pushbutton — to prove
that Philmetric measures up as the
“best buy'"...*Quality-Assured for
Performance and Price.

Send for Free Catalog & Details.
. . “We MeasureUp..."”
Philmetric,
i (a Div. of Philmore Mfg. Co.)
40 Inip Drive, Inwood, NY 11696 Tel: 516-239-6161
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General Communication
Industry

Marine VHF

Scanners

Amateur Bands

CB Standard

CB Special
Microprocessor

Call or Write

JAN CRYSTALS

P.O.Box 06017
Ft. Myers, Fl. 33906-6017

‘ All Phones  (813) gas-zay
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SERVICE CLINIC

Old sets, new sets
JACK DARR, SERVICE EDITOR

I GET A LOT OF LETTERS THAT SAY "1 JUST
don’t understand these new TV sets!
They're so complicated. Why can’t they
make them simpler, like the old ones?"
Friends. I've had that same feeling! But I
finally managed to find the best way to
attack the late models. And we can use the
same methods and tests that we’ve always
used.

We do know how a TV set works—
many of us have been making a living at it
for a long time. And if we know how one
TV set works, we know how they all
work. Believe it or not. the new sets do
the same things the old ones did. and in
exactly the same order. But while they do
do some of those things a little dif-
ferently, all the old familiar stages and
functions (see Fig. 1) are still there. So. if
we can diagnose problems, in old sets, we
can do it in new ones, too.

ANTENNA

One thing that makes some new sets
different from older ones is that whole
functions can be wrapped up in a single
IC. For instance many new TV sets use an
IC for the whole IF strip. If the complaint
is “*no video,"" you should check to make
sure that the normal signal from the tuner
is getting to the IC input. (The best way is
to substitute a tuner.) Then (if the signal
from the tuner is getting to the IC) see
whether the video signal is coming out of
it. If it isn’t, and the DC supply voltages
are normal, then we ve gota **black box™
with a normal input and normal voltage
supply—but no output. Hmm. Input, but
no output. The signal is lost between
those two points. So, what would you do
in an older tube or transistor set? You'd
read the DC voltages on each amplifier
stage to see if any were missing. The
same test can be used with the IC,

SOUND IF AUDID 3
AND DETECTOR [ | AMPLIFIER = SREAKER:
- PICTURE
YUKE\‘ TUBE
X VIDEO IF VIDED
TUNER AND DETECTOR AMPLIFIER
J ]
L ¥
AGC
L
VERTICAL .
SYNC SWEEP
POWER TOALL HORIZONTAL HIGH-VOLTAGE |
:D’“ SUPPLY [T 7 SECTIONS SWEEP SUPPLY 2
FIG. 1

Every set, old or new, has a tuner, IF
amplifier, detector. video amplifier.
color-amplifier stage, color detector and
three color outputs. Another thing com-
mon to all the sets is that to trace trouble,
vou have to use the signal; follow it until
you find where it is being lost, or dis-
torted, and there you'll find the problem.

although you can’t get to the individual
stages.

You'll see that there are quite a few
pins that have no external voltage ap-
plied. yet they show a small DC voltage.
(There may be a resistor to ground, a
capacitor, a coil, etc.) Those are internal
voltages. developed inside the IC.

They're dandy clues to the cause of a
problem. Let’s say that pin 12 shows
+ 3.6 volts, and that it should be about 12
volts. That could be a definite sign of
trouble inside the IC. Usually there will
be other pins that also have incorrect vol-
tages. But before you replace the IC, be
sure to check external parts, like resistors
(open or changed in value), capacitors
(for shorts or leakage), coils (for continu-
ity), and so on. If you see a signal at the
input but none at the output, and there’s
only one thing between those two points
(the IC), then the chances are that it’s
faulty.

New circuits?

['ve also heard a lot of people say,
“*There are so many new circuits here!”™”
No—that's not so. Not even in the most
complex all-electronic tuners. All the
new tuners use VCO's (Voltage Con-
trolled Oscillators). A new circuit? Look
at the horizontal-oscillator AFC circuit in
almostevery TV set ever made! The AFC
voltage controls the frequency of the hori-
zontal oscillator! That's a VCO, too.

The control voltages are a good way of
checking those tuners. If the tuner doesn’t
work, it could be a fault in the tuner itself
or it could be a fault in the stage that
supplies the tuning voltages; that is usual-
ly called the **tuner control unit’” or an-
other similar name. There are two control
voltages. One is the tuning voltage that
determines the oscillator frequency that
puts the tuner on the desired channel.
That voltage often goes to only one ter-
minal on the tuner. The DC control-
voltages will change if the control unit is
working. For example, the voltage might
be 5-10 volts for low band VHF, 15-20
volts for high band VHF, and 25-30 volts
for UHF. (Those are not actual figures;
they're just for illustration.) The tuning
voltages are applied to a varactor diode
(voltage-variable capacitor) that does the
actual tuning. In the service data, there
will be (or at least there should be!) a table
of tuning voltages for each band and
channel.

Anything wrong in the control stage
will throw the tuner off. For example, a
missing DC voltage may keep it from
going to high-band VHF, while low-band
stations come in. Here's a test: look up the
DC voltage for given channel. say Chan-
nel 9. Feed that voltage to the tuning-

€861 lHdV
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SEE YOUR DEALER TODAY

+ANTENNAS-
-ACCESSORIES-

HERE’'S A TIP
THAT'S PERFECT!

AM/FM AUTO RADIO
AND CB

‘Firestik’Il
GOLDEN SERIES

BARE-HANDS TUNABLE
b *‘NO TOOLS NEEDED”
.| HIGH PERFORMANCE ANTENNAS

1'| ALSO ANTENNAS FOR
3 CORDLESS TELEPHONES
i MONITOR SCANNERS

'1] Dealer & Distributor Inquiries Invited
SEND FOR FREE CATALOG

T T et Antema compiny i
' 2614 East Adams/Phoenix, AZ 85034 I
Name I
Street [
[ |
State Zip
| Serving the CB and |

Communications Market Since 1962.
5-YEAR REPLACEMENT WARRANTY
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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 cool
both PC board and component
without damage.

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

TE®rIn!e

Endeco professional features include
safety light that denotes high, low
and off on switch models, SS con-
struction for long life, light weight
and balance for easy use

Contact your distributor for Endeco
desoldering and soldering irons, kits
and equipment—or write us today

Enterprise Development Corp.
5127 East 65th Streel
Indianapolis, IN 46220
Phone: (317) 251-1231
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voltage test point (from a bench DC-
supply) and see whether the tuner works.
If it does, the control stage is bad.

Often. the tuning-control stage is a sep-
arate unit that can be replaced without
changing the tuner. That type can be re-
paired (if its construction permits) or it
can be replaced as a unit.

Other diodes (aside from the varactors)
are used in those tuners also: they are the
switching diodes. Normally, there are
three of them that switch the tuner from
low- to high-VHF, and to UHF. The
switching voltages come from the tuner
control unit, just like the tuning voltages.
Problems like getting only low-band
VHF and the like are often the fault of the
switching voltages. Always read them
and compare them with the switching vol-
tages shown in the voltage table for the
tuner unit.

As we said in the beginning, there is
nothing new in any of those circuits as far
as function goes. They just do it in a
slightly different way. (What? Show you
aswitching diode in a tube TV? OK: How
about the B + rectifier? A 5U4 conducts
or cuts off, depending on the polarity of
the applied voltage. Full-wave rectifica-
tion is just switching so that current can
flow with only one polarity—right?)

So how do you repair a recent-model
set? All you need to do is isolate the
defective function, find that stage on the
chassis. and then check it in the same way
you've always done. R-E

SERVICE
QUESTIONS

SOUND PROBLEM

I have a sound problem in this GE 10HE
chassis. The sound-IF adjustments are all
“funny.” They don’t react normally at all.
The quad coil is very critical, and so is the
sound-IF tuning. | don’t get it—G.G., Mur-
physboro, IL

Check some components around the
circuit. especially bypass capacitors such
as the plate-return bypass on the IF trans-
former, the bypass on the low end of the
quad coil. and so on. | see that there's a
bypass capacitor on the sound-detector
tube (17BF11). Check that too.

(Feedback: Gor it! It was a bad bypass
on the cathode of the I7BFI11. Now,
evervthing tunes up OK and the set
sounds good. Thanks.)

HANDY HINT

Jerry Ahedo of Tampa. FL sends this
tip in. When he was working on a Zenith
23HC45 with no picture (or schematic).
he found a 10-watt ceramic resistor that
was open. The part number and value had
been completely removed by overheat-
ing. He took the resistor out and held it
under an ultraviolet light. All numbers,

ENCLOSURES
CUSTOM & STOCK

Hand Rubbed .050 Black Wrinkle
Walnut Aluminum
Sides Top & Bottom

Sturdy Extruded
Aluminum
Front & Rear

Removable Clear
Plastic Panels

BEAUTIFUL ELECTRONIC

CABINETS
Stock No. Inside Dimensions Price
EA2+0208051%"H x B-1/8"W x 5-1/8" D  $1B.54
EA2¢0212091%"H x 12" W x 9" D $24.90

EA320308052%" H x 8:-1/8" W x 5-1/8" D $22.27
EA3+0312092%" Hx 12" W x 9" D $20.97

TO ORDER: Enclose Check, MasterCard or VISA
No. Add $3.00 Shipping & Handling. Contact the
Factory for guantity pricing, custem enclosures,
and our full line catalog. Distributors and O.E.M.
inquiries welcome.

RHOADES

NATIONAL CORPORATION

FABTRON Div.

P.O. Box 925
Columbia, TN 38401
Phone: (615) 381-1143
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ELECTRONIC TECHNICIAN!

Earnupto
$600 a week
and more!

No costly School. No commuting to class. The Original
Home-Study course that prepares you for the FCC Radio-
ielephone license exam in your spare time! Passing the exam is
your ‘‘ticket” to thousands of exciting opportunities in
Communications, Broadcasting, Mobile two-way systems,
Microwave stations, Radar installations, Aerospace and more.
NO NEED TO QUIT YOUR JOB OR GO TO SCHOOL
You learn how to pass the FCC License exam at home at your
own pace with this easy-to-understand, proven course. Within
a few shori weeks you could be on your way to being one of
the highest paid workers in the electronics field. It's that easy!
U.S. Federal law requires you to have an FCC License if you
want to operate and maintain virtually any communications
system — you don't need a College degree to qualify, but you
DO need an FCC License. With this Home-Study course,
you'll be ready to pass the FCC Government licensing exam in
a remarkably short time. Send for FREE facts now. No
obligation. No salesmen will call. MAIL COUPON TODAY!

commanp PRODUCTIONS
FCC LICENSE TRAINING, Dept. E

P.O. Box 2223, San Francisco, CA 94126

Rush FREE facts on how | can prepare for my FCC
License at home in my spare time.
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That might also work for other parts [ Build Your Own Satellite TV Receiver ... .... ... $7.00 [ Radio-Electronics back issues (1981) .. ........
where 1D numbers have disappeared. [J 8-Ball Satellite TV Antenna . ... ............. $5.00 (March, December 1981 ol available)
Thanks: Jerry. Ultraviolet lamps are (] Build Your Own Robob. .. ....oovveerannnns $12.00 Write in issues desired
available from several sources ( rhe{){'k the O3 TV Descrambier (January, February 1981).......<.. $3.00
i e > i : [ Video Entertainment (January 1982). .......... $2.00 [ Radio-Electronics back issues (1978-79) . ... ... $4.00
ads in the back pages of Radio Electron- I Your Own Computer (October 1981). .......... $3.00 (October, November 1978 not available)
ics). [ Radio-Electronics back issues (1982) $300 [ While in issues desired
(January 1982 not available)
NO COLOR Write in issues desired [ Special Projects (Winter 1980). .. .. .. . $4.00
| L i 2 [J Special Projects (Spring 1981). . . : $4.00
I h"d_ several problems ina CTC ?O&J‘ [ Radio-Electronics back issues (1980)......... $400 [ Special Projects #4 (Summer 1982) ... .......$4.00
Replacing the Chroma I module cleared (March, May 1980 ndl available) [ Special Projects #5 (Winter 1983). . . . $3.00
up a short and restored the picture, but Write in issues desired [ Radio-Electronics Annual 1983 . . .. cpinan« $2:00
only in black and white. All voltages [ How to Make PC Boards. . ................. $2.00
looked good on the IC, but checking with 3 CL AL Ao IS e i <o i 2o
1595 I foiind that,  althongh there To order any of the items indicated above, c_henk off the ones
my scope, ! s Lol you want. Complete the order form below, include your pay-
was a chroma signal at the input, there ment, check or money order (DO NOT SEND CASH), and mail ~ ARTICLE
was none at the 3 color-outputs. I again to Radio-Electronics, Reprint Deparimenl, 200 Park Ave.
installed a new Chroma I module, and the ggl':f;-r‘f”e" York, NY 10003. Please allow 4-6 weeks for MONTH YEAR
set worked beautifully. [.can only AL If you need a copy of an arlicle that is in an issue we indicate is
that [ managed to get a bad IC the first unavailable you can order it directly from us. We charge 50¢  PAGES
time around.—J.P., Hollvwood, FL. per page. Indicate the issue (month & year), pages and article
| S e ore’ s desired. Include payment in full, plus shippingand handling _______  @50¢each
That happens ioo often, and there’ s not ooy TOTAL PAGES TOTALPRICE
too much we can do except check and S B NS Il VTR e os ] e s LT sy
CUSS. MALL T0: Radio-Electronics 4/83
Reprint Department, 200 Park Ave, South, New York, NY 10003 All payments must be in U.S. funds
MAN WITH A PROBLEM MOt P08 O T e ey o IV 2 A VAR R L $
Mike Shelton (Electronic Services. Sales Tax (New York State Residenls only). . ... ..ottt ieiiiiaia i o8
2708 May Drive. Burlington, NC 27215) Shippl:ﬁ &hHandgng (U.S. & Canada only) (Includes FIRST CLASS POSTAGE) $1.00 per item........ $
B T e e I T other ($2.00 per item, sea mail) . ... ..... L] T e $
says tha S In desperate (84.00 per item, air mail). s
module for a Heathkit GR-900 TV. The Bl Enclogad
module. number 100-93502. is no longer L T B A R A A T WA AR T PRI o L N NI ST N P s ]
available from Heath and no other sources Name
have yet been found. Any help will be Address
appreciated. City State Zip
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CALL NOW
AND

RESERVE
YOUR SPACE

TELEVISION MODULE includes VHF, UHF,
and CABLE-TV TUNERS, IF AMPLIFIER,
VIDEO DETECTOR, SOUND DETECTOR
and AMPLIFIER, and SYNC PROCESSOR:
$85.00. TELEVISION SIGNAL PROCESS-
ING MANUAL explores standard and non-
standard television: $15.95. Add 5% handling
and shipping. Catalog $2.00. VISA and MC
accepted. ORDER DESK (415) 439-7470.
ABEX, PO Box 26601-Rz, San Francisco,
CA 94126.
CIRCLE 56 ON FREE INFORMATION CARD

T T T T LY
ULTIMATE UHF FRINGE AREA RECEP-
TION. The system includes a 114 element
antenna, 39db LNA (booster), a match
maker + signal extrator for $199.95. Com-
plete documentation and return policy if not
satisfied. Also 2 hour VIDEQO TAPES on how
to receive snow-free UHF-VHF pictures—
$29.95. VHS or Beta, Visa/Mastercard, Deal-
ers welcome. Specify channels. DX TELE
LABS, 3822 N. Paradise Rd., Flagstaff, AZ.
86001, 602-774-4735.

CIRCLE 61 ON FREE INFORMATION CARD

A

TELTONE DTMF RECEIVER KITS turn
phones into control devices. Teltone's DTMF
Receivers let you turn the phone system into
a control network. They outperform other re-
ceivers in noisy environments and operate
over a wide dynamic range. Two DTMF kits
are available. The TRK-947 kit at $53.00,
decodes DTMF. For both Rotary and DTMF,
order the TRK-927 for only $75.00. Both in-
clude a 3.58 MHz crystal and a DIP socket.
To order call: (800) 227-3800 ext 1130 (In
CA, (800) 792-0990 ext 1130).

CIRCLE 58 ON FREE INFORMATION CARD

L=

PROFESSIONAL HEAT GUN 6977 has the
capacity to master such heavy-duty jobs as
molding and welding plastics, softening &
forming plastic laminates, paint stripping, cur-
ing large volumes of epoxies, heat-shrinking
cables and softening floor tiles and putty.
Specifications: Temperature 975°F, 800
walts at 120 volts, AC only, Air flow 6.9 cfm at
2650 fpm, 3-wire grounded cord, 6 ft. cord, oil
and heat resistant. Weight: 28 oz. $85.00.
See a demo at your Ungar distributor or call
Ungar, (213) 774-5950.
CIRCLE 57 ON FREE INFORMATION CARD

6 < rate $550 per each insertion.
Reaches 220,500 reacers

Fast reader service cycle.

Short lead time for the placement of
ads.

We typeset and layout the ad at no
additional charge.

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

MAGNIFIER LAMP FOR LESS All metal | HI TECH CASSETTES. Now on 2 hour color

RADIO-ELECTRONICS

construction, UL approved 5", 3 x magnifier,
22 watt fluorescent circline lamp. 45" arm
reach, heavy duty clamp mount. Only $59.95
plus shipping. (California residents add sales
tax.) To order call (800) 423-5336. In Califor-
nia, (800) 382-3663 or send $59.95 plus
$5.00 shipping to ORA ELECTRONICS,
18215 Parthenia St., Northridge, CA 91325
(213) 701-5848.
CIRCLE 62 ON FREE INFORMATION CARD

video tapes “Learn how to improve your tv
picture plus receive weak UHF-VHF station
snow free. Detailed step by step instructions
in the art of distance tv signal reception.—
$29.95. Satellite TV—$29.95. Audio cassette
version $14.95 each. Beta or VHS, Visa-
Mastercard, Dealers Welcome. DX TELE
LABS, 3822 N. Paradise Rd., Flagstaff, Az.
86001, 602-774-4735.
CIRCLE 60 ON FREE INFORMATION CARD
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NEW PRODUCT - Computerized Address-
able Cable T.V. Descrambler In/out Channel
3. Restores picture to normal Sync. Passes
undistorted Audio signal. Kits $59.95 Wired
and tested $119.95. Check, money orders,
COD only. Add 5% for shipping and handling.
Quantity discounts. Send $2.00 for Complete
catalog on Converters ‘and unscramblers.
MEAN ELECTRONICS, PO Box 347, Bos-
ton, Mass. 02188, 617-337-7303.
CIRCLE 55 ON FREE INFORMATION CARD

2000 -"-"C )

DC-700MHZ OSCILLOSCOPE ADD ON Up-
grade your low-bandwidth-oscilloscope into a
Dual-trace DC-700MHz bandwidth Delayed
Sampling Oscilloscope with our S-500
Equivalent-Time SAMPLER ($480) with
500ps/div-100ns/div Timebase and our DC-
500MHz P-700 FET-PROBE ($63). IN-
TERNATIONAL TEST INSTRUMENTS
CORP., PO Box 1218, Cupertino, CA
95015.
CIRCLE 53 ON FREE INFORMATION CARD

DIGITAL SOUND from your analog record-
ings? By using dynamic expansion and filter-
ing in sophisticated circuitry, the ASRU im-
proves dynamic range by 18 dB. See R-E's
3-4/81 cover story or our free catalog (in-
cludes equalizers, power meters, efc.). $120
postpaid, M/C, Visa add shipping. SYM-
METRIC SOUND SYSTEMS (707) 546-
3895, 856H Lynn Rose Ct., Santa Rosa, CA
95404
CIRCLE 50 ON FREE INFORMATION CARD

™

$99.50 PRICE BFIEAKTHROUGH Amateur
hi-gain commercial grade microwave TV sys-
tem converts 2.1 - 2.6 GHz signal for your
home T.V. Assembled and tested. Minimal
wind loading. (A problem with dish type.)
Complete with antenna base, 26 element di-
rector rod, power supply, 40" & 3’ co-ax
cables and hardware. ONLY $99.50 F.0.B.
OEM DISTRIBUTING CO., 9748 Jamach
Blvd., Spring Valley, CA 92077. Dealers
phone (619) 698-OEMD for quantity
prices.
CIRCLE 59 ON FREE INFORMATION CARD

POWER LINE PROBLEMS? SPIKE-
SPIKER the solution! Clean up equipment
damaging voltage spikes and conducted RF
noise. Surge protection & RFI hash filtering.
Allunits 120V, 15A. Deluxe Console 8 outlets
$79.95, Quad Plug-in 4 outlets $59.95, Mini
Plug-In 2 outlets $44.95. VISA, MC, or check
we pay UPS. COD's add $3.00 plus UPS. Pa.
residents add 6% sales tax. KALGLO, 6584
Ruch Road, Dept. RE, Bethlehem, PA
18017 (215) 837-0700, (800) 523-9685. TWX
510-651-2101.
CIRCLE 54 ON FREE INFORMATION CARD

AMATEUR
3

MICROWAVE

RECEIVER
ONLY $89.95 complete with the following

* 75 to 300-ohm balun * balun for rabbit ears
* 20" fiberglass parabolic dish * low noise
probe/down converter * 60 ft. factory made
coax * 3 ft. coax * power supply * mounting
hardware and instructions. All for only $89.95
plus $5.00 shipping & handling Visa, Master-
charge or C.0.D. cash or certified check.
NATIONWIDE G.H.Z., 6825 N. 16th St.,
Phoenix, AZ 85016 (602) 274-1199.
CIRCLE 52 ON FREE INFORMATION CARD

SOLDEFIING STATlON FOR LESS Front
display of tip temperature, adjustable tem-
perature 200°F to 900°F. UL listed, low cur-
rent leakage, high insulation. Complete as
shown. 7 tips available, also takes standard
tips. ORDER MODEL XY-168. $79.95 plus
shipping. To order call toll free: (800) 423-
5336. In California (800) 382-3663. Or send
$79.95 (California residents add sales tax)
plus $5.00, shipping to ORA ELECTRONICS
Dept. RE, 18215 Parthenia St., Northridge,
CA 91325 (213) 701-5848.
CIRCLE 63 ON FREE INFORMATION CARD

ONE MAN CRT FACTORY, easy operation.
Process new or rebuild old CRT's for tv's,
bus. machines, monitors, scopes, etc.
Color, b&w, 20mm, foreign or domestic.
36 ft. space required. Profits??? Average
CRT rebuilding cost — $5. Sell for $100 =
$95 profit; x 5 CRT's = $475 daily; < 5
days = $2375 weekly profit. Higher profits
outside U.S.A. Investigate this opportunity
today. We service the entire world. Write
or call: CRT Factory, 1909 Louise St.,
Crystal Lake, Il. 60014, (815) 459-0666.
CIRCLE 100 ON FREE INFORMATION CARD

MEASURES CAPACITORS AND DE-
TECTS LEAKAGE ANDERS CM-100A is a
rugged battery powered portable instrument
capable of measuring capacitors from 10pF
to 500 F. The instrument can detect capaci-
tor leakage of 1 na or .005 CV whichever is
greater. Send check or money order for
$89.95 plus $3.50 shipping and handling to:
ANDERS PRECISION INSTRUMENT CO.,
4 Bridge St. Plaza, PO Box 75, Willimantic,
CT 06226 or call (203) 423-7940.
CIRCLE 51 ON FREE INFORMATION CARD
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Put Professional Knowledge and a

COLLEGE DEGREE

in your Electronics Career through

HOME
STUDY

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-83.

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

SAVE! )

MONEY © TIME © FREIGHT

QUALITY STEREO EQUIPMENT
AT LOWEST PRICES.

YOUR REQUEST FOR QUOTA-
TION RETURNED SAME DAY.

FACTORY SEALED CARTONS—
GUARANTEED AND INSURED.

;‘ SAVE ON NAME BRANDS LIKE:

RIONEER JVC
KENWOOD TEAC
MARANTZ SANSUI
TECHNICS SONY

AND MORE THAN 50 OTHERS
BUY THE MODERN WAY
BY MAIL —FROM

illinols avdio

BANK CARDS ACCEPTED
12 East Delaware
Chicago, lllinois 60611

312-664-0020
800-621-8042

CIRCLE 48 ON FREE INFORMATION CARD

A

INDISPENSABLE
TOOL NEEDED BY
ELECTRIC/ELECTRONIC
TECHNICIANS

RETURN PRIVILEGE

10 USEFUL RANGES
AC Current | 6, 15, 60, 150, 300, B0DA
AC Voltage 150, 300, 600V
Resistance 0-20kS2(1kE2 center scale)

tcher POINER SUPPLY

For Lab or Original Equipment

FEATURES: Efficient 30 kHz switching frequency » Four Models satisfy most

icati * Years of ble-free service  Each side AC line fuse protected
* Tole-Tale LED “Pwr-On" Panel Indicator = Three separate voltage outputs
= Metal enclosure provides physical and EMI protection = For experimental use
or permanent power source = Soft start feature protects critical circuits « Parallel
operation acceptable for higher current neads # Push-in terminals, accept wire or
test lead » Light-weight, eaty to use # AC line cord permanently attached * Most
relisble power source for a variety of uses and applications & 48 hour burn-in as-
sures MTBF of 3} years, reasonably priced at $1.90/watt * Full one year guar-
antee * 2-tone anodized case e Custom volt/current outputs on special order
# Input surge protection * Automatic short circuit protection and restoration
# LIL recognized components » Handy Sarvice Aid

SPECIFICATIONS: Input: 90-132VAC, 47-440Hz » Dual AC Input Fuses
* Line Regulation: *0.1% Max. for 10% input change » Load Regulation: +0.2%
Max. on #1 Output * Ripple Noise: Typ. 1% PP Max. » Over Voltage Protection
= Reverse Polarity Protection « Compact, only 7" x 4" x 24" = Fast load trans-
ient response =5 volt adj. +10%eDC Output: 42 Watts continuous=70% Efficiency

RADIO-ELECTRONICS

=y
[=2]

.5A
V-5 L 44
PS— V-6 +12V-0.54
P WV-3A [ +24V.0.6

SK-7100 Clamp-On Tester
FAEE |Clamp-On Tester, with any 4 Units Purchased

V-1A
4V-0.6A

(LR

T

Card #

Sub-Total
Mass. res add 5% Tax Nama
Shipping & Handling  $4.50  Address
TOTAL City
CALL TOLL FREE 1.800-373-1455 i

Within MASSACHUSETTS 1-617-882-6536

any Personal Switcher or SK Tester is §§9500ch = Charge ta; 0 MasterCard

State

— [ Xe@0]inc 1545 osgood st nit 1180, o Andover, WA 01845

0 Visa O American Express i Chsck/Maoney Qrder

Exp, Date

SCHOOLS—LABS: QUANTITY PRICING {10 or marel ON REQUEST

CIRCLE 36 ON FREE INFORMATION CARD

DRAWING BOARD

continued from page 144

problem is the same, A good exercise in
design is to work out a keyboard-
switchable selector without using any
mechanical rotary switches. Bear in mind
the fact that there is still some unused
silicon in the circuit—namely, the other
half of the 4518. If you work out a neat
way to solve the problem, let me know
and I'll pass it along.

If your particular application for the
encoder requires more than four digits, it
would be a good idea to consider multi-
plexing the display. Ten digits and ten
drivers mean more than seventy con-
nections and that’s a bit unreasonable, to
say nothing of power hungry. Using only
one driver and multiplexing the display
saves a lot of trouble when you get be-
yond four digits. If all you're interested in
is cutting back on power consumption
(and don’t mind adding a bit more circuit-
ry). you have another option—you can
just multiplex the LED’s themselves.
That's a much simpler problem, and only
calls for a clock and a multiline selector
that sequentially scans the digits. You can
use the cathode connections of the digits
but a much slicker way is to use the blank-
ing pins of the drivers. There are lots of
ways of multiplexing and I'd be interested
in seeing what you can come up with. If
you're thinking of trying it, remember
that the 555 can deliver up to 200 mil-
liamps and is running at a speed that’s
perfectly suitable for multiplexing.

Our keyboard encoder meets the
criteria we set for it, and although it’s
more complex than using an IC that’s
designed especially for the purpose, it’s
cheaper and much more flexible. But it’s
certainly not the last word in keyboard
encoders. There are two important rules
to remember when you’re doing any cir-
cuit design. The first is not to be afraid to
experiment. If you find a way to do the
job that looks weird on the surface and
uses components in ways they were never
used before—great. It’s not called
“weird. 77 it’s called “‘innovation.’ If
your method works, don’t be afraid to use
it. Fresh minds bring fresh approaches,
and something that seems perfectly
obvious to you may never have occurred
to anyone else.

Don't be afraid of blowing up your
circuit. With prices as low as fifteen cents
a gate, you can't do much financial dam-
age. And when you've worked out a real-
ly slick way around a problem and figure
that everything's taken care of . remember
the second rule: There's always a better
way. If you can do it with five packages.
somebody else can do it with four.

As a matter of fact, if you think of a
better way to build or improve our key-
board encoder, let me know and we’ll let
everybody else know. R-E



MARKET CENTER

FOR SALE

ANIK noise filter eliminates unwanted audio noise

from Canadian Satellite fully assembled and
uaranteed. $65.00 & $2.00 shipping, ARK ELEC-

%HONICS. P.O. Box 5689 Toledo, OH 43612

SCANNER/monitor accessories—kits and factory
assembled. Free catalog. CAPRI ELECTRONICS,
Route 1R, Canon, GA 30520

CABLE TV SECRETS—the outlaw publication the
cable companies tried to ban. HBO, Movie Channel,
Showtime, descramblers, converters, efc. SUCD‘PH_
ers list included. Send §7.95 to CABLE FACTS,
Box 711-R Pataskala, OH 43062

PCB $0.15 sqg-in. Free drilling. Quantity discount.
INTERNATIONAL ENTERPRISE, 6452 Hazel Cir-
cle, Simi Valley, CA 93063

COLOR computer VIC-20 programs, hardware,
Rtty Code. EPROM Programmer RS-232. FRANK
LYMAN, Box 3091, Nashua, NH 03061

THE Intelligence Library. Restricted technical
secrets—books on electronic surveillance, lock-
picking, demolitions, investigation, etc. Free
brochures: MENTOR, Dept. Z, 135-53 No. Blvd.,
Flushing, NY 11354

FAST dependable mail-order! Prime semicon-
ductors, parts, supplies. Free 55 page catalog.
THE PARTSTORE, Dept. 165, 999 44th St., Mar-
ion. |A 52302. (319)373-1803

RELIABLE MICROWAVE TV ANTENNAS
2.1 to 26 GHz
Frequency Range

34db System Gain for Greater)

PETERSON

ELECTRONICS
4558 Auburn Blvd
Sacramento, CA 95841

© (916) 486-9071

b SPECIAL QUANTITY PRICING
~ Dealers Wanted - COD'S

S =

1 YEAR WARRANTY
PARTS & LABOR

35

WRITE FOR

7 MeGEE'S

SPEAKER & ELECTRONICS CATALOG

1001 BARGAINS IN SPEAKERS
Tol: 1 (846) 842 5092
1901 MCGEE STREET KANSAS CITY, MO. 64108

To run your own classified ad, put one word on each of the lines below and send this form along with your check

for $1.90 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 $15.00.

( ) Plans/Kits
( ) Education/Instruction ()

) Business Opportunities  (
anted (

) For Sale
) Satellite Television

Special Category: $15.00

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.)

11 12

13 14 15

16 17

18 19 20

TV shop closed out. Retited. Inventory for sale. Low
price. P.O. Box 425 San Ysidro, CA 92073

MICROWAVE antennas 2100-2600 MHz
downconverter probe 18’ parabolic dish 50" cable,
power supply, 6 month warranty. MDS ASSOCI-
ATES, 2116 2nd Ave. North, Minneapolis, MN
55405 JUST $109.95

SAVE up to 50% on name brand test eq;igment_
Free catalog & price list. SALEN ELECTRONICS,
Box 82-G, Skokie, IL 60077

TUBES $2.49. Large invenlog including rare types.
SASE brings lists. ADNF, 6690 7 mile, S. Lyon, MI
48178

PICTURE tube rebuilding equipment—we sell &
buy new & used equipment. Free training. ATOLL
TELEVISION, 6425 Irving Park, Chicago, IL 60634,
Phone (312)545-6667

APPLE'S core-microphotographs of the 6502
microprocessor. Other chips also. Free brochure. IC
SHOTS, 21 Witt Ave., Denville, NJ 07834

RADIO—TV tube sale. Some scarce types. Send
EiSE for list. MAURER, 29 South 4th St., Lebanon,
17042

SURVEILLANCE device schematics, Books on

electronic surveillance methods & equipment,

locksmithing, covert technologies, etc. Catalog

i"l.ﬂﬂ.MEN OR, Dept Z, 135-53 N. Bivd., Flushing,
Y 11354

COLOR computer owners—Free hardware & soft-
ware catalogue. SPECTRUM PROJECTS, 93-15
86th Drive, Woodhaven, NY 11421

BEST buys in integrated circuits! The Electronics &
Computer Shopper tells you where to get them.

$3.00. TECS, 1100 Clove #30, Staten Island, NY
10301

UNUSUAL UHF subscription TV kits. Also micro-
wave downconverters. Catalog $0.50. TROJAN,
2920 Shelby. Indianapolis. IN 46203

AUTOMATIC telephone recording device: syn-
chronizes cassetie recorder to phone use $20.00.
Long play cassette recorder (4 hrs. per side) $95.00.
Send $3.00 for our catalog. A.T.L.S., Box 4068,
Dearborn, MI 48126

RESISTORS '4W, 2W5%C.F. $0.03. 1%M.F. 1
ohm through 1.1 meg. No minimums. Volume dis-
counts, Write JR INDUSTRIES, 5834-B Swan-
creek, Toledo, OH 43614

ZX 81/TS 1000 Funpac—Seven exciting new pro-
grams for the entire family to enjoy. Great for parties
too! Order cassette FP1. Only $9.95. ZX-
TECHNOLOGY, Route 1 Box 125, Corinth, MS
38834

RECEIVER McKay Dymek DR33C 6-digit inc.
RTTY 'CW filters. used 5 hours, $995 (list approx.
2K) (213) 944-0205

FREE Timex/Sinclair computer program—
Software catalog—Send large S.A.S.E. PRO-
GRAMS, Box 493, Groves. TX 77619

21 22

23 24 25

26 27

28 29 30

3 32

33 34 35

PLEASE INCLUDE FOR OUR FILES YOUR PERMANENT ADDRESS AND PHONE NUMBER.

CLASSIFIED COMMERCIAL RATE for firms or individuals offering comercial products or services).

$1.90 per word prepaid (no charge for zip code)...MINIMUM 15

10% for 12 issues within one year, if prepaid.

ORDS. 5% discount for 6 issues,

NON-COMMERCIAL RATE (for individuals who want to buy or sell a personal item) $1.25 per word

prepaid...no minimum,

ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all caps) at 15¢
per word. All copy subject to publisher's approval. ADVERTISEMENTS USING P.O. BOX ADDRESS
WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PERMANENT
ADDRESS AND PHONE NUMBER. Copy to be in our hands on the 20th of the third month preceding the
date of the issue (i.e.. August issue closes May 20th). When normal closing date falls on Saturday,
Sunday. or a holiday. issue closes on preceding working day.

FREE speaker catalog! Woofers. mids, tweeters,
hardware, crossovers, grille claths, kits, informa-
tion. much more. Discount prices. UNIVERSAL
SOUND, Dept RE 2253, Ringling Blvd.. Sarasota,
FL 33577 (813) 953-5363

CABLE T.V. products, wireless, corded & Setto

converters. Send $3.00 for catalog. ADDITIONA

OUTLET CORP., 231 E. Commercial Blvd., Ft
Lauderdale, FL 33334

FREE catalog of surplus electronics parts & hard-
ware, UNIVERSAL SOUND, Dept. RES, 2253
Ringling Blvd., Sarasota, FL 33577 (813) 953-5363

ROBOTS and robotics. Beginning to advanced
techniques. Plans, kits. Manual $9. Brochure §1.
ROBOTEK-FORD, Box 6827, Stateline, NV 89449

SPRING c!eaning specials! Free surplus parts—
hardware flyer. ELECTRONIX LTD., 3214 South
Norton, Sioux Falls, SD 57105

WIND Power an investment in the future. The right
decision is essential, Information $2.00. WINDE-
SIGN, Box 138. Boston. NY 14025

£861 TiHdY
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RADIO-ELECTRONICS
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FOR SALE

CHRONOGRAPH circuits measure bullet velocities
easily. Kits or assembled. SASE brings information
ICD, P.0.Box 10261C.C.. Fairbanks. AK 99701

VOTEM: Analog interface for Timex Sinclair
TS1000. Measure voltage and temperature with 14-
bitresolution. Requires no modifications. $39.95 kit:
$59.95 asm: Add 33 S&H. Manual alone $5pp.
DOWN EAST COMPUTERS, PO Box 3096. Dept
RA. Greenville. NC 27834

EDUCATION & INSTRUCTION

YOUR own radio station! AM. FM. cable. licensed,
unlicensed. Low cost transmitter kits. free info.
BF‘I}gADCASTING. Box 130-F4. Paradise, CA
95969

ED NOLL books Project. Experiment, Democircuit
books. Send for complete outlines. Box 75, Chal-
font, PA 18914

EARN your university degree through Evaluation
Assessment of existing education. experience,
achievements. Call (614) 863-1791. or write
ASSESSMENT, Box 13130R. Columbus, OH
43213

UNIVERSITY degrees by mail! Bachelors, Masters,
Ph.D.’s...Free revealing details. COUNSELING,
Box 317-RE4. Tustin. CA 92680

CASSETTE Education Save $$8—rent don't buy!!
Free information children’s to PhD. CES, Box 324-
RE. Barstow. CA 92311

No previous experience necessary...

| Train at home in spare time for excit-

g ing opportunities in fast-growing
- space-age industries... Automati

Circuitry, Computers, and much
more. No need to quit your job.
Instructors are as close as your tele-

D man will call, CDS Electronics Center,
i Dept. PFO23, PA 18515, gera

o

on,
i Aerospace, Cable-TV, Electronic|

| ree facis, color brochure. No sales-
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% QUALITY MICROWAVE TV SYSTEMS X
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PLANS AND KITS

CABLE TV converters & equipment. Plans & parts.
Build or buy. For information send $2.00. C & D
ELECTRONICS, P.O. Box 21, Jenison, M| 49428

CATALOG—Transmitters, linears, MDS
downconverters, scramblers, broadcasting, CB.
Hobby plans & kits $1.00. PANAXIS, Box 130-F4.
Paradise. CA 95969

NEW! Resparr any TV... Easy. Anyone can do it.
Write RESEARCH, Box 517E. Brea, CA 92621

NEAT stuff! 60 page catalog of electronics kits:
parts & deals! Send $0.50 refundable first order.
BEC, Box 401244R, Garland, TX 75040

FREE phone calls made by users of this electronic
device. Complete report & plans sold for informa-
tion, education only. $7.50: DISTRIBUTORS
MART, Dept. RE33 éox 333, Modena, NY 12548

ELECTRONIC touch light control pad. Five modes
dim medium bright delay & off. Two kits available.
Write for free brochure. EXOTIC ELECTRONIC
IDEAS. P.O. Box 446. Lake Bluff. IL 60044

NEW: single board control computer based on
Z8671. Has eight A to D inputs, four Triac outputs,
16K memory, & more. Low price. Write H.H.S.
MICROCONTROLLERS, 5876 Old State Road,
Edinboro, PA 16412

KITS, plans, devices. Miniature transmitters. tele-
phone circuits, electronic article surveillance, radio
homing. motion detection, laser, radars. Giant cata-
log $2.00. INFORMATION INTERNATIONAL, P.O.
Box 5162 RE. Tampa. FL 33675. (813) 949-7117

FREE wireless mike plans with catalogue of sur-
veillance, computer, telephone. etc., plans. Send
$1.00 shipping. INTERTECH, Box 54853-A, Atlan-
ta. GA 30308

ELECTRONIC
ORGAN KITS

3-4 Manuals
THEATER and CLASSICAL

Refundable Parts
Broch $2.00 Catalog $2.00

roor TobrodcH
DEVTRONIX ORGANS, INC., Dept 60
6101 WAREHOUSE WAY, SACRAMENTO, CA 95826

=

=) IS

PRINTED-circuit boards from your sketch or dia-
gram. Free information. BUDGET CIRCUITS, 6201
Hilston, Dept. E: Austin, TX 78745

ELECTRONIC debugging plans—kits—assembled
units. Send $2.00—MOUNTAIN ELECTRONICS,
Rt. 2 Box 30, Charlotte, TN 37036

ATTENTION
ELECTRONIC TECHNICIANS

Highly Effective Home Study BSEE Degree Pro-

gram for Experienced Electronic Technicians
B Our New Advanced Placement Program grants
Credit for previous Schooling & Professional Ex-

e perience. Advance Rapidhyl Our 36th Year!
o FREE DESCRIPTIVE LITERATURE!
\ . Cool's Institule of Elecironics Engineering

. DESK 15, P.O. BOX 20345, JACKSON, MS 39209

USA PAY-TV STATIONS

PAY-TV stations. Complete & latest data on loca-
tions. programming, equipment & more. Just $9.95.
T.C.E., Dept-R1. Box 343. Brooklyn. NY 11230

UHF CONVERTERS

UHF converters for all major cities. Catalog $3.00.
T.C.E., Dept-R1, Box 343. Brooklyn, NY 11230

LEARN
COMPUTER
REPAIR

Train at home in spare time No
previous experience needed. Ex-
| perts show you what to do, how
to do it! Even beginners can
learn how to repair small com-
puters. Everything explained in
. easy-to-understand language.
¥ You learn by doing with tools
and materials included in your
‘course. Easy home-study plan
ishows how you can get in on
“§ ground floor of this fast-growing

business. Send for free facts. No
obligation. No salesman will call.

School of Computer Repair, Dep! DECS3
Scranton, Pennsylvania 18515

I Yes! | want to get into computer repair. Rush me free facts I

and colar brochure.
Name Age — '
| Adorass |
City/State/ Zip =

SAVE steps. money. Use your telephones as an
intercom. Plans $5.00 dB ENTERPRISES, Box
453R. Westwood, NJ 07675

LIGHT display sequencer kits. Send stamp for
flyer. DESIGN SPECIALTY, P.O. Box 1995, Hunt-
ington Beach. CA 92647

MICROWAVE Television “‘Downconverters."”
Exclusive new five stage design. Easily assembled.
Catalogue: $2.00 (refundable). NDS, Box 12652-R.
Dallas. TX 75225

SINE wave decoder problems? Manual includes
trouble shooting, alignment. antenna hook-up, im-
provements. theory. $15.00. SIGNAL, Box 2512-R.
Culver City. CA 90230

FREE KIT Catalog

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

contains
TEST &
Phone 415- 447 -3433 EXPERI -
Write or Phone for FREE CATALOG. \eahbbaid
Average | minute Saturday call is 21¢, Yeatllls

SCIENTIFIC INSTRUMENTS
DAGE BOX 1054R LIVERMORE CA 94550
TAILGATERS Beware! Clever device ends this
hassle. Quick. easy installation. Kit $4.95, two for

58.95 TAILGUARD, 8 Alpine Place. Franklin. MA
02038

ELECTRONIC surveillance: Amazing manual
Homebrew Bugging reveals secret technigues
used by professional eavesdroppers. (Schematics
included). $15.00. Send $3.00 extra for catalog.
A.T.l.S., Box 4068. Dearborn. M| 48126

CATCH intruders: Incredible manual “Counter-
measure Cookbook” shows how to build in-
expensive security systems using hidden cameras,
recorders, tear gas, high voltage, hidden door locks
& more. $15.00. Send $3.00 extra for catalog.
A.T.I.S., Box 4068, Dearborn, M| 48126

in © FREQUENCY COUNTER 35MHz
kit & SQUARE WAVE GEN. 1Hz to 99KHz-
© OHMMETER - 3.58MHz Xtal - Regulated PS-Five
8" Readouts-Low cost TTL Circuits—Automatic

q one © CAPACITANCE METER JpF to 999KuF

Decimal Placement-Be AMAZED —Build it for
$60 or less. | Purchase the plans, drilled P.C.
board 4-3/4" by 6-3/4''and tront panel decal

it 21.79

5 BAGNALL ELECTRONICS, Refund-
179 May Street, Fairtield, Conn. 06430 abie

NEW FM transmitter kit. Great for experimenters.
Instructions & parts only $19.95. Buy now. TUCKER
ENTERPRISES, P.O. Box 10120, Alex., VA 22310-
0120

AEAEARAAN A AAAAL AL RAL LA NN AN N N N Y
N RF MODULATORS Ji N
Nfor the video industry // SEEER \ \

l| Satellite modulators from chanmel 2 thru UHF!
i Kits & assembled models for all M sincluding our new
Apple-verier designed te mount inside . Alse an extentive
A line of moniters, cameras and kits. FREE CATALOG

PHONE (402) 887-3711
o ATV Research
o 13-RE BROADWAY

B8l DAKOTA CITY, NE 68731

SUBSCRIPTION TV sinewave type. PCB & plans
516.50. RVB INDUSTRIES, Box 663. Skokie, IL
60076

VIDEO game cartridges are easy to duplicate. Aver-
age cost per game $10.00. Eomplete. detailed
plans $9.95. RANDOM ACCESS, Box 41770R.
Phoenix. AZ 85080

SEE THE S
WEATHER (X

facturer of commercial
weather chart recorders has developed a fac-
simile Weather Chart Recorder Kit for use by
hobbyists, amateurs, pilots, and educators.

All you need is a stable HF general-
coverage receiver to tune in weather facsimile
frequencies—your recorder will print out accu-
rate weather charts. Major components in this
easy-to-build kit are pre-assembled and tested.
And the recorder is backed by a limited warranty
against defects. Special kit price is $995. Add $5
for shipping and handling in the U.S. and
Canada. (For Massachusetts delivery, add
$49.75 sales tax.) Master Card and Visa accepted.

Call or write for more information.

ALDENELECTRONICS
10 Washington Street, Westborough, MA 01581

(617) 366-8851




PLANS AND KITS

SUBSCRIPTION T.V. manual, covers both Sine
Wave & Gated Sync system. only $12.95. Includes
theory, circuits, waveforms & trouble shooting hints.
Information $2.00, refundable. D&S ENTER-
PRISES, Box 09292R, Cleveland, OH 44109

UHF wave converter—cheapest, most superior de-
sign on market. Approximately $20 worth of readil|y
available parts. your old B&W TV & a basic knowl-
edge of electronics necessary. Plans $5.00 & a
SASE. RAMP ELECTRONICS, 1500 Venera Ave.,
Suite 2-D. Coral Gables, FL 33146

FREE 20-page educational booklet about modern
STV descrambling technigues: FV-4, On-1. Pulse-
1, Sine-1 part packa%es with free PC Board & plan.
Please write: INDEPENDENT ELECTRONICS, 75l
South Central Expwy, Ste 192, Richardson, TX
75080

RADAR—Build your own using old TV set. Plans &
instruction manual. Send gs.oo to H&S RE-
SEARCH, P.O. Box 521, Irmo. SC 29063

FREE catalog of special function IC's, & quality
components. GOLDSMITH SCIENTIFIC, Box
318R, Commack, NY 11725

VIC-20

“MYSTERIOUS CASTLE" adventure game. De-
signed by electrical engineer especially for VIC-20.
Meeds no extramemory! Cassetle tape $23.95, Ask
for free list of other %ames, programs. SHANKLE
PRODUCTS, Rt5, Box 373AG, Texarkana, TX
75501

COMMUNICATIONS EQUIPMENT

VIDEOSCAN 1000 Slow Scan TV—High resolution
(amateur, phone line. surveillance, teleconferenc-
ing). CODE STAR—decode Morse, RTTY, ASCII.
Large LED's or connect computer printer. MORSE-
A-KEYER—CW Keyboard. Tri-voltage power sup-
ply. Kits assembled. Free brochures. MICROC-
RAFT CORPORATION, Box 513-RE, Thiensville,
WI 53092, (414) 241-8144

CONVERTERS

DELUXE Sine Wave UHF, parts $175. Digital phase
inversion VHF Cable UHF. parts $225. %oth have
sound out of TV like normal with only antenna con-
nection to TV or VCR. Gated pulse wave UHF
(speaker box type), parts $125. All have true AGC.
Quantity discounts. Plans: Large SASE ($0.54 post-
age). Free shipping'handling. 1-312 267-3455.
Ie. R ENGINEERING, P.O. Box 6075, Chicago, IL
0680

HOME ASSEMBLERS WANTED

ELECTRONICS firm is looking for assemblers in-
terested in working at home. Send $3.00 application
fee: IRDC, L'Joppa Hill Road, Manchester, NH
03102

CABLE TV

CHANNEL 3—60dB notch filter. 63.5 MHz. $32.
CROSLEY, Dept 606, Box 840, Champlain, NY
12919

LONG-PLAY RECORDERS

RECORD up to 15 hours on a single standard cas-
sette tape! Our modified, name-brand recorders
offer the longest recording times. best long-play
fidelity & most features! Models as small as 1-1.2
pounds. Compare before you buy. Free brochures.
EXTENDO-TAPE SYSTEMS, Box 16000LC. Tem-
ple Terrace, FL 33687

REEL TO REEL TAPES

TRUCKLOAD sale Ampex high quality open reel
tape, 1800 or 2400 on 7" recls, used once. Case of
40, $45.00. Cassettes available. VALTECH ELEC-
TRONICS, Box 6-RE. Richboro, PA 18954

SINCLAIR/TIMEX COMPUTERS

YOUR Sinclair can drive a video monitor with our
direct video kit. only $9.95. 12" B&W video monitor
$98.45. RANDOM ACCESS, Box 41770R.
Phoenix. AZ 85080

SATELLITE TV WEEK

The most complete weekly listings, We cover more than
just SATCOM 3. Send $1 for sample copy.

Satellite TV Week

P.O. Box 308, Fortuna, California 95540
Call toll free: (800) 358-9997 « Californla (707) 725-2476

BUSINESS OPPORTUNITIES

START your own business witha name brand home
computer. For more information write to P.O. Box
51053, Fort Worth, TX 76105

PROFITABLE exciting home income...forwarding
mail! Start immediately! Free details! HAIKU, Box
1296-RE. Makawao. HI 96768

MECHANICALLY inclined individuals desiring
ownership of small electronics manufacturing
business—without investment. Write: BUSI-

WIRELESS MICROPHONES

SURVEILLANCE-quality professional wireless
microphones that far outperform others. As small as
7 8" Sold elsewhere for $130.00, Qur price only
$89.99! Also. wireless micro telephone transmitters
and 15 hour recorders weighing less than 1-1.2
pounds. Free brochures. EXTENDO-TAPE SYS-
TEMS. Box 16000LC. Temple Terrace. FL 33687

COMPUTERS

SAVE 90%, Build your own 68000, B0B6, ZBOA, or
8080 microcomputer or minicomputer system. Free
details. DIGATEK CORPORATION, Suite E.. 2723
West Butler Drive. Phoenix. AZ 85021

TI-99/4A owners. Send for free list of new & exciting
software. DYNA, Box 124, Hicksville, NY 11801

CB RADIO

GET more CB channels & range! Frequency ex-
panders, boosters. speech processors. FM convert-
ers, PLL slider tricks, how-to books. plans. mod-
ifications. Catalog $2.00. CB CITY, Box 31500RE.
Phoenix. AZ B5046

NESSES, 92-R. Brighton 11th. Brooklyn. NY 11235

its own way. Sample
E3. Fair-

MAKE your computer pa
newsletter $1. COMPU-PROFIT, Dept.
fax Station, VA 22039-0332

$50,000 yearly potential! No investment. Be our
representative. Full or part time. Call Wade: (415)
532-2711 or write EPS, Box 5356. Berkeley. CA
94705

HIGHLY

PROFITABLE ONE'MAN
ELECTRONIC FACTORY

Investment unnecessary, knowledge not re-

quired, sales handled by professionals. Ideal

home business. Write today: for: facts!

Postcard will do, Barta-RE-X, Box 248,
Walnut Creek,; CA 94597.

SATELLITE TELEVISION

120° Amplica LNA $375, Telecom 1240 receiver
$399. Brand new, never used. (615) 984-7872

7 foot parabolic antennas. $116. Send $1.00 for
brochure. BOB'S ELECTRONIC SERVICE, 7605
Deland. Fort Pierce. FL 33451

MOVE. FROM MOST ST
The Thompson Vocal Eliminator can actually remove most or
virtually all of a solo vocalist from a standard stereo record and yet

leave most of the background music untouched! Not an equalizer! We
can prove it works over the phone., Write or call for a 24 page
brochure and demo record.
Write to: LT Sound, Dept. R, P.0. Box 338, Stone Mountain,
30086, Phone (404) 493-1258 COST: $295.00

INTERESTED in Home Satellite Television—Don't
buganylhing until you've read Homesat Handbook
& Buyers Guide. Our book tells everything about
home satellite TV & may save you hundreds, even
thousands of dollars in your selection & installa-
tion of a system! $10.00: H&G HOMESAT SER-
VICES, Box 422, Seaford, NY 11783

MOVING?

Don't miss a
single copy of

Radio-Elec-

tronics. Give ATTACH
us: LABEL
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Malil to: Radio-Electronics
SUBSCRIPTION DEPT,, P.O. BOX 2520,
BOULDER, COLO. 80322

THE BEST PLACE to BUY, SELL or
TRADE NEW and USED EQUIPMENT
NUTS & YOLTS MAGAZINE
BOX.I111-E » PLACENTIA, CA 92670

(714) 6327721
is of Readers Nationwid
Every Month
ONE YEAR U.5. SUBSCRIPTIONS
57.00 - 3rd Class = $12.50 - Ist Class

@B 52500 - Lifetime - Ird Class o

NUTS & VOLTS

Jein Tt

SATELLITE receiver top quality & performance
PCB set $80. Receiver manual $20. Antenna man-
ual $20. Handbook & equipment guide $5. MICRO-
WAVE SYSTEMS, 1101 E. Chestnut, Santa Ana.
CA 92701

SATELLITE cables, connectors: Type-N UG-21D
U $3.00. Elbow $4.95, UG-57B/U $5.25, UG-29B/U
$3.90, F-59A 10/2.15, RG-6'U $0.12 ft, RG-59'U
copper $0.12 ft.. RG-213 U $0.36 ft. RG-214/U
$1.35 ft, Shipping: 10% $3.00 minimum. Free cata-
log. NEMAL ELECTRONICS, 1325 NE 119 St.. N.
Miami. FL 33161. (305) 893-3924

SATELLITE antennas by Polar-Spherical. Build
wood or metal plans $40. Kits $200, PROTOTYPE
ENGINEERS, Box 1812, Deming, NM 88030

SATELLITE TV low noise amplifier or
downconverter. Easy to build. Save hundreds!
Beautiful instruction manuals include every-
thing you need to know. $10.00 each. Com-
puterized antenna pointing information FREE
on request with each order. Satisfaction guaran-
teed. XANDI, Box 25647, Dept. 21H, Tempe, AZ
85282

Satellite ORBIT Magazine
The Complete Monthly Satellite Program Guide

$5.00 Sample Copies Available
Satellite ORBIT

P.O. Box 1700, Hailey, |D. 83333
In the U.S., call 1-800-792-5541. In

Idaho or foreign countries, 1-208-788-4936. %

€861 11ddY

(=}]
(%]



i a7 19.96 ¥ ' —— -
supromT & 1% | SCR's TRIACS e
5 i3 fx RN .
CHIPS &= 450 16A 6A 35A 110A | PRV 1A 10A 25A THEADES ST
0% g5 229 e | w3 w0 140 100 35 60 140 | 24piNHEADERS. ... ... e Eo
m :2 gwwm é% 200 40 50 180 900 | 200 .50 .80 1.0 | 40PINHEADERS............. 1.10
mem = BOACPU 3% oo paoo0 | a0 70 1.00 260 | 50PINEDGEBOARD CONN.. .. 3% ™
AMD2001 885  ZBOB 1295 26 PIN EDGEBOARD CONN.. ... 2.50
me  1ges  ZWASI 2% | 60 Ti00]E3100715.00, | (1600 =000 20 800 8 e po NG CONNL 5 s 08
2 ZE0A PO s
el s i amnensccon = || | Fre@ Buyers Guide
T™S N
=i 17 emaN. e INTER 9 TRANSISTOR SPECIALS 84 pages of the latest in components, tools
Ld A e 9% FACE M™% wo - & & - ® |somewceros s and instruments — a must for DESIGNERS,
Lo} 3s0 810 250 & 0eE - 44 - 85 4585 — 75 | 2NaMAPNPGETOS 28100
8% 350 G0 ZEIIDRIVERGH RS SR e o= e | o S RaEToa L ek instructors and maintenance engineers.
CIE 895 B35 ] — = T — % ATTCH $1.0% T -
@y o DISC . f"'» - » "ﬁ-: - g nom — x| Ao e ' NEW ZENITH ZXM 121
¥ %% wpRIVERS 8w 2: | L8 B I - % 68 - & [zamuemsios na High legibility 12" gr i
SHIFT  Controllers o 2o | 83 - Z & -7 xea- 2 (Lot ‘% WSOyl 21 Oreen Rhosphior moniior;
- E ] ¥ ¥ 1. &
REGISTERS 1 oo M 2io | % - 3 e - 3 Hoa —+a |Zamwioon sz ] | | 15 Mnz banawidth,
mue 17 SOt R e 2w | o - » o = ux — ® | pamums ol e 40 or BO character $99 95
52500 ety " - F0i N i TO : !
:::ﬁ :: 1793.. 3500 s 225 | ®2 - ® = nem - n | DewsenrsTos :: selectable full compatability. .
MMRI3 250 1705 4500 MMS7 73 | G n PR - % mem - | Tewnenensiom 1%
MMSOSE 250 1?9‘!- 45.00 BRIMIL 855 ﬁ - : w7 - % ;:cc}:; i: TIP 238 PP 5 T0-220 :: 'E‘ SPEC|ALS
INSORE 5 MMEI21 9.50 od ) = TIP M PNP 51 L LLELLLEA
W 2% DEC 2500 wnemzw | 82 - F 38 - 3 oo 1d | RhEhie s (WERFE, = 25 PIN DB PLUG AMP P/N 205737-2
MMEOED 250 TRiBEE 396 | s I e R | Mt L " Any Quantity . . . $1.97
e — o O ' MmO A POWER DARL 9%
o RAM's S -m e —w cmoak ‘ 9 PIN DB PLUG RIGHT ANGLE FOR
w3 n on - 7 = MCI12 - 130
Mo je W@ 5w o = oms R e s TTLIC SERIES (ZC3<]  HOME COMPUTERS & GAMES!
il 585 2001 5 GB000LB | o= - s &8 - B Lo am 17 wmR W e AMP P/N 207456-2
s 7o5  2MM1AL 195 w0 - w1 B acm - am 17 M1 3w e e Any Quantity $.85¢
ey 565 i:::‘; :g $50.00 P o ;}2 1 N Tl e e, s | LLODYRUONIY e -
@ e 243 4% 2 gem % owm RESISTOR BUYOUT
310 295 TMSME 455 74S SERIES 74574 .70 745163 140 R
28115800 S sl U neal U M m s MBS 5 MOST STANDARD VALUES
Fm e TMsamL 255 | CVSTALS | TISR 0 Jisw 1m0 74sis 140 2o e S Y WATT 5% RESISTORS 1 OHM TO 10 MEG, OHM
®5120 195 MK0Ss1 1957 2000 6144 | 74503 30 745112 .85 MSIR 15 8 T4m 160 T TS 2 K MIN. BUY 1 K MIN. PER VALUE
P 1o 41163 110 | 3.000° 8000 74504 40 745133 50 74514 1.10 17 M0 3% 7m0 190
¥8a3 300 41615 80 | 5@ '0-3 74505 45 Ns:g :g 745240 1.00 3 e e e 35.50 .......................... Per 1,000
5101E 295 | 4000 18 74508 40 74S . 745241 150 : ’ '
men =~ 2T s 2m | 500 mam 74510 .30 745133 110 745757 1.30 > e e uul UHF/VHF Conversion
T418A) |zs 81163 5g0 [ 600 2000 | 34511 35 745140 170 74536 130 & 744 e M@ W Kit — with
s 175 EBL4IE42 675 74516 40 745151 125 745380 150 25 745 %5 7418 85 W_" 9/
Jsea 395 smiMkexd) 8% | 2.95ea. | 7asan 40 745153 110 v4scme 178 e el il P) j’- Genuine Mitsumni
74530 40 745157 1.26 745373 225 A7 7407 30 74198 75 TP (T $11995
74532 40 748158 125 sV T sree indd el IR et AT AR NARE S
BEON CONNECTORS .. 2.5 x® u om om s
40PN RIBBON CABLECONN .~ ... 20 LINEAR CIRCUITS B mz W M & CALL OUR HOT LINES
34 PIN RIBBON CABLE CONN $3.00 ACQOBEQ — 496 LF356 — 1.00 741CV — 25 A7 M1 42 s &
20PIN RIBBON CABLECONN .. ... ... 2z St e U 7 oum s e s IN CALIF, (714) 527-2554
10PIN RIBBON CABLE CONN . LOG4CN — 150 LM361 - 1.75 CATSE — 1.75
N ir it b v el et 7 Tei0 o OUTSIDE CAL. (800) 854-8660
25 watt Infra Red Pulse (SG 2006 equiv.) that==7s LM77 — 100 riee 0 il e T
Laser Diode (Spec sheetincluded) $24.95 | [M30/7 0% [0 = B 1 80 45 74153 o e o SCRS EI.EQ‘[RO(!!ICS CCENTF)R
=] LM386 — 86 ~ 85 .86 75154 9601 5 ncoln ve., i A
seEET sl el SR admea |ume AR e 2] 22 abelci
NEASTNFET......... . LM311 — 50 LM333 - .75 CA0788 — 1.50
INZBAEUIT. . s a5 T YRS pepelie il 05 74180 55 sT97 % CIRCLE 93 ON FREE INFORMATION CARD
ER 900 TRIGGER DIODES 4/$1.00 LM319 — 55 g:ﬁs —2: A:ﬂb;ﬁ;l A7 48 86 gTIe 50
LMIM - 55 - Ci -
e o e N B e 74LS SERIES & !
DISC CAPAGITORS -0 W% %o
1UF 168V 10/$1.00 100/$8.00 LPSY — = B586A — 1. THLS00 X M5 ¥ mmsm B
O1UF 35V 16/$1,00 100/45.00 LF353 — 90 710 — 45 D63038 — 175 | juom o MISH2 8 gm0 80
LF3S5 — %0 7CH— 40 stwcc— 38 | VPR L e aaani e
PRINTED CIRCUITBOARD 570 = IC - imrpeacied i ool e .
Lt BLE SIDED i THICK
Feaa. SR 20KV25OMADIODE — 8190 | Mt 3 Mom @ s
Lelells gt Ao e TR Al ol il e AN E N NA
SWITCHES xer  DPoT  CENTEROFE#1 TS P,I::_ 2A | 6A _?s:; SP. 12000hmeel | M50 1 s e gesaa 10 = =
4148 IN9VE) ... ... /100 | 0| miiwi i =1x 2z ¢ = e || |Gives excellent reception
L1411-1R DETECTOR. . 391,00 400 (100 165 336 DP. m""’“f; WS 6 S 2 TusE @ 3
FP100PHOTO TRANS .. ....... .. $ 50 | 800 {13071 440 o) e d L B e D 50 KHZ to 30 MHZ_
RIS Sl siLicON POWER RECTIFIERS  Enedeivilis- et
or [
RED-GREEN BIPOLARLED ... ....... $ 50 AT AL EAL el aRAR zdan | AR B IS e s i New MFJ-1024 Active Receiving
ng@;grnoggmmmo 14 .g DSTRE 1A 5 0 T 4 25 L8001, K o gaia ML oA 0. i Ti A{nlenna mounts outdoors away frm?'L
" Y 06 7 S 1% 525 900 | MSm n WS & Msm & electrical noise for maximum signa
MRD148 PHOTO DARL. XTOR . .4 50 S 2 P rpdindy g
MCT2OPTO ISOLATORS . ............ 50 EIS SR AR TR CCISHEIT e dons el el Gives excellent reception of 50 KHz
4NISOPTOISOLATOR. ... L LB B IR W ew = m oase m s e to 30 MHz signals. Equivalent to wire
1 WATT ZENERS: 3.3, 47, 5.1, 5.6, 6.8, 133 100 250 1080 180 | sy v sy g S 200
82,9.1,10,12, 15,18, or 22V . . 6/41.00 20 45 125 300 1250 2600 | ms® © jume e aswaam hundreds of feet long. Use any SWL,
LSO 0
FLAT DIP SWITCHES REGULATORS et e oellc] U e e MW BCB, VLF or Ham receiver.
RIBBON | crszo6 4 4posmon 75 | o0 FE T | e el e o 1 dynamic range RF amplifier. 54
CABLE E'rgx’ ;'sg:g‘lg: : 78L05,78012. 4 40 373K (LAI4DS| " ez s in. whip. 50 foot coax. 20 dB attenuator
T i 56 LM30SG %
£RAY CTS 20610 10POSTION125 | S bt b A MST ¥ usi;m o ST 135 prevents receiver overload. Switch be-
SE0H0 3075, 12.150r24 8 90 15,1Bor24V ... 86 | MAS™ B Jasru 46 s 1S tween two receivers. Select auxiliary or
A O S ORETS AP LASMIZAINIAN® Jouie s N in i active antenna. Gain control. “'ON""
90/ft . MUSE 8 jgsie0 B0 MLSNG 130
26conductor | 8PIN.10 2PIN 25 | TANTALUM CAPACITORS | st m susi 2 e 20 IéEg 5R?mo1t% L\:'nllJtC 3"2%‘;10'” fgmr%
. 12 PIN .25 | -22UF35V 5/41.00 15UF16Y 2/81.00 | 745% 2 susiw e wsoo i X2x3 In or VAC wi
-60/ft 14PIN . 2 TSN ¥ sy 85 LG 300
16PIN .15 28PIN .35.| 47UF35V 5/$1.00 30UFEV 5/51.00 | ouse m oe = o 1% optional adapter,
50:0{'%““ 18PIN 20 40PIN 40 | -B8UF35V 5/$1.00 3BUFI0V  $ 40 | 7us0 % Jasies w  misw 1w MFJ-1312, $9.95.
- : T 1UF20V  5/$1.00 47UF20V  § 85 || 745% ™ usims s $
ST hvi 22UF20V 5/$1.00 6BUF16v  §100 [ 74517 * msw = 129:4“0
. 33UF20V 4/$1.00 120UF6V  § 75 POTS
W ALRE | Dp78p male. 8275 | 47UF8Y 4s100 anurov sizs | SULETHENTRIM Order from MFJ and try it. If not delighted,
SINGLE | DB25P male . $2.75 gaurzov 4/s1.00 1s0urtey  s130 | S00HM K ry not delig
STRAND. | DB 25Sfemale 3.75| 1our20v — 8 40 330UFIOV 6175 =00 OHM 50k 3/42.00 return within 30 dars for refund (less shipping).
100°...$1.40 | HOODS...... 125 | ZUF10V —§ 30 1000 OHM 500K One year unconditional guarantee.
* e Order today. Call TOLL FREE 800-647-1800.
STAGE RATES MS:FOB CAMBRIDGE, MASS SEND CHECK
- ADD 10% FZ?I ORDERS UNDER $25.00 OR MONEY DRDER. MINIMUM TELEPHONE.  FEATURING TRANSISTORS & Charﬁe V:SA MC. Or mail check, money order.
=z ADD 5% FOR ORDERS BETWEEN 25,00 & $50.00 CO.D. PURCHASE ORDER OR CHARGE $2000 :icr‘l,:i::m‘o:r {AMPEHIN, Write for free catalog. Over 100 products.
Q | 4003+ ron onoeas asove s:m et e PG : el CALL TOLL FREE 800-647-1800
o TEL. (617) 547-7053 Call 601-323-5669 in Miss., outside continental
- SOLID STATE SALES WE SHIP OVER OVER 352 USA, tech/order/repair info. TELEX 53-4590.
é’; P.O. BOX 74D 24 HOURS OF RECEIPT MF ENTERP“ISES,
= SOMERVILLE, MASS. 02143 TOLL FREE 1 800-343-5230 NCORPORATED
< FOR O \_Box 494, Mississippi State, MS 30762
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DISK
DRIVE
FOR
YOUR
APPLE

QUIETER THAN SHUGGART DRIVES!

Enclosed in a handsome metal enclosure,
color matched to your Apple. Connects to
your Apple Disk Interface Card or to our own
Apple Compatible Disk Drive Card. 90 day
warranty. Includes cable. If not satisfied
return within 30 days for full refund.

Disk Drive
Controller Card

16K Apple
Ram Card Kit

* Upgrade your 48K Apple to full 64K Ram.

* Hardware/Software compatible with
Apple language card and Z80 card.

* Run Apple Fortran or Pascal

Bare Card

R.F. MODULATOR

Combine both audio and video output onto

channel 3 or 4 of your T.V. set.

Slr:jgle 1.C. chip (MC 1374) makes for quick
easy assembly. Single adjustment con-

troll A must for every video recording or

computer enthusiast.

UHF T.V. PREAMP
Features:

* 25 dB gain!

® Kit
Your reception will dramatically improve!
This unit will enable you to pull in signals
you never knew were therel
For both indoor and outdoor use. Input and
output impedance 75 ohm. No adjustment!
Easy assembly.

Tired of getting up to change channels? Get

rid of that mechanical cable controller. Relax

with .. .pHILIPS CTC8R Remote Cable
Converter

SATELLITE TV RECEIVER KIT!!!

It's not ready yet, but we guarantee it will be revolutionary in size and
price. Send or inquire for preliminary information. Priced below $350.00.
Available in April.

less than $350.00

DIGITAL MULTIMETER
MIC-6000Z

e 3% Digits

e DC 0.5% Accuracy

e DCA and ACA up to 10A

e OHM up to 20 M OHM

e Audible Continuity Test

e Diode Check

e | eads and Battery Included

The MIC-6000Z is a professional Multimeter at
an inexpensive price.
The 6000Z works up to 1000 hours on a common battery, also can withstand 1000
VDC loads. Resistance ranges are protected up to 400 VDC. For your added
convenience the MIC-6000Z has a built-in 10 amp current capacity, so you don’t
need an accessory shunt.

MIC-6000Z Assembled
Carrying Case

MORE GAIN Than a

MODEL ELC 1045

FREQ. RANGE M“‘um‘

UHF 470-889 MHZ

CHANNEL 14-83

OUTPUT CHANNEL 3

75 OHM INPUT

Comes with adapter board. You can plug Fhilips Tuner
directly in place of a Mitsumi

Part No. Description Price
PWD10 Philips UHF Tuner ELC 1045......... §23.95

Digital Multimeter
MIC-3300A

e Kit Form = 3% Digits
- e DC 5% Accuracy

o DCA upto 10 Amps ® OHM up to 20 M OHM

* hFE measurement ® Floating decimal point

® |eads + battery included ® Easy instructions
A high quality Digital Meter Kit at an affordable
price. Educational and enjoyable to build, the MIC
3300A is a high quality meter for all hobbyists and
maintenance work.

AMATEUR MICFIOWAVE
Receiver System | ==
1.9-2.5 GHZ

90 day o MIC-3300A Kit Form ... 59.95

warranty on Carrying Case

Ps-5!l!

MICROWAVE

RECEIVER

SYSTEM

= Commercial grade construction

e Sturdy Parabolic aluminum reflector antenna

s High gain 50 dbl
® Line of sight distance 45 miles!

e Complete system, power supply, cable, assem-

bled reflector antenna, and downconverter.
* Downconverter mounted in attractive cabinet.

PS-5 Assembled
Kit Form

MICROWAVE PREAMP

For your Parabolic Dish Antenna
Improve your picture quality

Increase your reception distance

15 db gain, 2 db noise factor!

Easy assembly

1.9 GHz to 2.5 GHz

Mounts indoors or outdoors

Can be used with PS-5!

* Micro computer technology

® Quartz controlled IC's lock in picture & prevent drift

* 60 channel selections

# Programmable time on and off

+ Favorite channel memory and recall, plus scan

* Wireless hand held “infra-red” transmitter system (25ft.)
= Automatic fine tune

* Adaptable to any brand television

e One year warranty service

CTC9R (with 24 hr. igital glock) . ... $149.95

SEl, Inc.

912 W. Touhy, Park Ridge, IL 60068

Illinois Residents
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AMATEUR
MICROWAVE RECEIVER KIT
1.9-2.5 GHZ

Assembled 32 element antenna... $19.95
20 dB gain microwave receiver kit

with variable power supply kit .... $50.00
Complete package PS-1 & PS-2 .. $65.00

M

Microwave Preampl!!! NEW

Use with PS-3 Kit. Adds 20-25 db gain to
boost reception distance.
* Low Noise
* High Gain
® Can be used with all existing
stop s:gn board receiverslii!!

(=i Minimum order $15.00. Add 10% ship-
(312) 564-0104 ping on orders under $35.00. Orders
Orders Only, Toll Free # oyer $35.00, add 5%. lllinois residents

(800) 323-1327 add 6% Sales Tax. Catalog — $1.00

VISA and MasterCard Acceptable



QUALITY parts at DISCOUNT PRICES

o— 2-WAY CAR STEREO
SPEAKER SYSTEM

THESE SPEAKERS COME [N HEAT RESISTANT
ABS CABINETS..EACH CONTAIN A &' 10 DZ
WOOFER AND 2" TWEETER.
45 WATT MAX, POWER RATING, COMPARE
TO $80.00 VALLE,

$36.00 PER PAIR......

LIMITED NUMBER AVAILABLE,

15 WATT NOM.,

" SPECIAL PRICE...

'ARAGTOH
ﬁ DIODE - »r

MV2205 5 ron 5100
100 FOR $30.00
BB-103 |, v 510

100 FOR 522,50

120V INDICATOR
! -

NEON INDICATOR. RATED
120¢ l.fsu MOUNTS TN
5F16" HOLF, .RED LENS,
256 EACH
10 FOR $7.00
100 FOR $65.00

0-15 vnc METER
THIS 2 1/4"
SQUARE METER
MEASURES
0-15 yoc,

54,50 EACH

BLACK PI.ASTIE

SENES CEEs

BLACK. PLASTIC ENCLOSURE

ADJUSTABLE HEIGHT FROM

1.63" TO 2.93"; WIDTH

6.85"; DEPTH 8". BUILT-

IN STAND OFFS FOR P.C.
= AND BACK

PANELS NOT INCLUDED. .

$5.25 PER CASE

TO-FLA
CAPACITORS
35 MFD 330 VOLT
1" X 5/8" DIA.
45¢ EACH... R
10 FoR $k.00 &

170 MFD 330 VOLT

COMPUTER
GRADE
CAPACITOR

1700 mtd. 150VDC $2.00
2 1/2" DIA X & 3/4" HIGH
3,600 mid.

40VDC
1 3/8" DIA. X 3" HI
6400 mfd.
60VDC  $2.50
138" X4 TM* =
12,000mfd. 40 VDC $3.00
2 DIA X & 1/4'" HIGH
18,000 mfd. 75 VDC
2 1/2" DIA X & 1/2" HIGH
22,000 mfd. 15VDC
2% oA X 2 1/2%wion $2.00
22,000 mid.40VD
2" DIA, X 6" HIGH ilm
24,000mfd. 30
1 3/4" DIA X b7 HI i_v_
31,000mfd. 15VDC
1 3/4" DIA X 4" HI ;-.._
vDC

72,000 mfd, 15
2VDIA. X W' HIGH $3.50

COMPUTER GRADE
canggmn SPECML

24" DIA X gt Hlm 1 50

CLAMPSTO FIT

TRANSFORMERS

120 volt
primaries

5.6 VOLTS ot 750 MA
6 VOLTS at 150 mA
16.5 V. at 3 AMPS
18 VOLTS at 1 AMP
18 V.CT, at 2 AMP

24 VOLTS at 250 ma
24 VCT at 1 AMP

42 V.CT. at 1.2 AMP
65VCT. at 2 AMP

L.E.D.)s

STANDARD JUMBO

DIFFUSED

RED 10 FOR $1.50

GREEN 10 FOR %2.00

YELLOW 10 FOR 52.00

FLASHER LED

5 VOLT OPERATION

RED JUMBO SIZE

$1.,00 EACH

B Pol.lll I.!D

suB .IHI I..l D RED
079" X 008"

lﬂ_%
20mA st 1.75v

200 FOR 518.00

1 1/8" % 7/8"
2.FOR $1,50/10 FOR $7.00
600 MFD 360 VOLT

3 1/2" HIGH X 1" DIA.
$1,00 EA, 10 FOR $9.00

HA

750 MFD 330 VOLT
2" HIGH X 1 1/4" DIA,
$1.25 EACH 10 FOR 511.00

TRANSFORMER

4/ ALL ARE 115VAC
PLUG IN

4 VDC at 70 MA $2.50
S9VDC at 100 MA $200
@VDC at 225 MA  $3.00
16.5 VAC 10VA $3.50
22 VDC at 60 MA 5250

S

LED HOLDERS

TWO PIECE HOLCER
FOR JUMBO LED

10 FOR 65¢ 200 FOR $10,00
CRYSTALS

CASE STYLE HC33/U

COLORBURST
3579.545 KC
$1.00 EACH

2 MHI:
$3.50 EACH

SEND FOR OUR NEW [EEE] 40 PAGE CATALOG FRgg
4 WATT STEREO AMP

ASSEMBLY INCLUDES VOLLME, BALANCE AND TOME CONTROLS,

CERAMIC PHONE INPUT, LINE INPUT AND 8 OHM OUTPUT FOR
T SPEAKER OR HEADPHONES

e gﬁ \ CPERATES ON 12 VAC 8 500MA.

(e sVTLS 08 \5 ABOVE 12 VOLT TRANSFORMER

L&, ¢ Y 1S 10EAL FOR THIS APPLICATICN

MINIATURE
6VDC RELAY

Toa SUPER SMALL SPOT
RELAY; GOLD COBALT
CONTACTS. RATED

1 AP AT 30 VDC; HIGHLY
SENSITIVE, TTL DIRECT DRIVE
POSSTBLE, OPERATES FROM 4.3
TO 6 ¥, COIL RES. 220 OHM.

4."!:"0“‘!' RELAY

LARGE QUANTITIES AVAILABLE
SOCKETS FOR RELAY 508 each

$4.50 EACH

Burglar/Fire Alarms

FREE
CATALQG

passive infrareds
motion detectors
ultrasonic detectors
magnetic contacts
smoke detectors
vehicle alarms
accessories
remotes

tools

wmountain west™

4215 N. 16th Street Dept. RE-4
Phoenix, AZ 85016
1-800-528-6169 toll-free
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1 3.-’!6" X 13/32" X 7/16"
ARCMAT § RSD-BY
51,50 EACH
13 For 313.50

EDGE CONNECTOR

6 VDC RELAY

MINTATURE
D.P.D.T.
3 AMP CONTACTS

FUJUITSU § FBR3210006
51.75 EA 10/ 16.00

13 VDC RELAY

CONTACT: 5.P.N.C.
10 AMP B 120 VAC
ENERGIZE COIL TO
OPEN CONTACT....

OIL: 13 VDC 650 OHMS

SPECIAL PRICE $1.00 EACH

ALL ARE .156" SPACING

15 PIN G/
SOLDER EYELET $1.75 EACH
15/30 GOLD

SOLDER EYELET $2.00 EACH
18/36 GOLD

SOLDER EYELET £2.00 EACH

22/44 GOLD
SOLDERTAIL (P.C. STYLE)

2 CHANNEL LIGHT ORGAN
EASILY HOOKS INTO STEREQ SPEAKERS
AND ALLOWS 110 VAC LIGHTS TO DANCE
WLTH MUSIC. TWO SEPARATE 110 VAC
QUTPUTS FOR HIGH AND LOW FREQUENCY
AUDIO SIGMALS. USE TWO ORGANS FOR

W STEREO...

$6.50 PER LNIT

COLOR LIGHT STRING AVAILABLE $1.75 EA

100 FOR
SPECIFY COLOR: RED, BLACK,
WHITE, GREEN, YELLOW.

KEY SWITCH

b AMPS @ 125 VAC
KEY REMOVES BOTH
POSITIONS $3.50 EA

$2.50 EA 10 FOR $22.50
22/44 GOLD

SOLDER EYELET $2,50 EACH

e e
BLACK LIGHT
(ULTRAVIOLET)

e gy
G.E. # FeT58L $2.50 each

FOOT CONTROL
WITH SIDE SWITCH £

MEASURES &4 3/4'' x § 374

WITH 100 K LINEAR POT AND

MOMENTARY 5,P.D.T. SWITCH,

56,50 EAcH

LIGHTED
PUSH BUTTON

RED LIGHTED 120 VAC

41,50 EA 10/ $13.50

AM/FM/MPX
CHASSIS

THIS AM / FM / STEREQ
(HASSIS 15 COMPLETE AND
READY TO PLUG TN EXCEPT
FOR THE SPEAKERS....
HAS COMMECTIONS FOR UP

TO & SPEAKERS, A TURNTABLE,

RECORDING OUTPUT AND HEADPHONES,

IDEAL FOR MOUNTING INTO YOUR

SLIDE POTS

2 778"G. linear taper
13/4" TRAVEL I3€ EACH
DUAL 100 K
AUDIO TAPER
SLIDEPOT

3 172" LonG

KIYBO/AIID

TERMIMATES TO FLEXIBLE
CABLE WITH CONTACTS ON
- 100 CENTERS. EDGE
CONNECTOR  INCLUDED. . .

ABLETV

CONVERTERS
DESCRAMBLERS

Largest Selection
of Equipment Available
$ Buy Warehouse Direct & Save $

¢

36 channel
converter

$4595

36 channel
wired remote
converter

RADIO-ELECTRONICS

=X
(=]

CUSTOM CABINET... 54.50 PER KEYBOARD, CASE,

$12.50 EAcH 2 1/2" TRavEL, S1.30 EACH oniy

$8895

Send $2 for complete catalog
of converters and unscramblers

Quantity Discounts * Visa ® Master Charge
Add 5% shipping—Mich. residents add 4% sales 1ax

‘. €3005
—_— G.E. W Va2ZA1Z

3 SECTION. LENGTH 22" CLOSED. 50 VOLTS, NOMINAL
HOLDS TO 85 LBS, EXTENDS 23" D.C, VOLTAGE. 5/8" DIAMETER.
$5.00 PER PAIR SOME HARDWARE INCLUDED

=7

2 FOR 51,50

TOLL FREE ORDERS ONLY
1-800-826-5432

(ORDER ONLY)

ALASKA HAWAII, CALIF

OR INFORMATION (213) 380-8000

C&D Electronics, Inc.

905 5. Vermont Ave PO BOX 20406 Los Angeles, Calif. 30006

Box 21, Jenison, MI 49428
(616) 669-2440
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“The Deluxe II”’

Is The Ultimate In UHF Sine Wave
Converter Technology

PC BOARD & PLANS $20.00

With purchase of COMPLETE SET OF PARTS & ENCLOSURE

The latest state art &ctronlcs co wit

manufacturing Gigates this high padormance UH -*'";' 6'4"', weter kit that outper-
forms the imitations by a long shot. ! S
Engineered for reliable stabmtysand 0 ding wbn clarity, uninterrupted modulated
audio and fully illustrated in ru%ﬁ_ns wi _ a_teur in mind.
H ) ',v / '\‘\
/f : ' b TOLL FREE
BETA ELECTRONICS, 1700 E. DESERT INN , SUITE 222, LAS VEGAS, NEVADA, 89109 1-800-782-2701
”
, COST SHIPPING
ary DESCRIPTION OF ITEM ;'/." EACH EACH TOTAL PLEASE
PC BOARD, PLANS, PARTS & ENCLOSURE | $152.99 $4.95 PRINT CLEARLY
PARTS & ENCLOSURE ONLY $132.99 $4.95
PC BOARD & PLANS ONLY $30.00 $1.50 SEND THIS
GRAND |g ORDER FORM
NAME TOTAL
ADDRESS QUANTITY DISCOUNTS AVAILABLE
CITY/STATE/ZIP ORDER DATE
MO, DAY YR.
[Jwisa  [Jmsr. caro CARD NO. EXP. DATE

FOR IMMEDIATE DELIVERY MONEY ORDERS OR CERTIFIED CHECKS PREFERRED =——— PERSONAL CHECKS ALLOW 4 WEEKS FOR DELIVERY s
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FORMULA INTERNATIONAL INC.

12603 Crenshaw Blvd., Hawthorne, CA 90250 =~ ‘
For information (213) 973-1921 « Orders Only (outside Calif.) (800) 672-8758

@
pmeapple ¢
The Alternative! The Compatible!
The Affordable! 48K Color Computer Kit!

FEATURES: .
* Fully compatible with Apple® |+ ¥ Built in 2-watt amplifier for realistic
* Singleboard for easy assembly sound effect with volume control
6 45 * Popular 6502 MPU for large * 8 on board peripheral connectors
$ EACH amount of software for expansion
i ; * Game paddle connector on both * 14 key numeric key-pad
(please'add 5% shipping andhandiing) sides of case * 5-amp switching power supply

Easy to assemble! Al components are clearly silk-screened on the high quality double-sided
mother board. All integrated circuits, IC sockets, peripheral connectors, keyboard, switching
power supply and the professional high impact plastic case are included.

High Quality 16K RAM Card Kit
(no cable required)

Same feature as the one we've been selling but without the

mess of Dip-wire for Apple® & Pineapple™. $59.95 per kit

16K RAM Card Kit For Your
Apple® & Pineapple™ Computer

Kit includes:
® High Quality P.C. Board ® 8 ea. 4116 (200ns) © All the IC's &
514" Flexible Disc Sale parts ® 16-pin Dip wire ® Easy to assemble. You can do it in less
than 30 minutes!
Why buy other brands when you can buy WABASH discs for $49.95 per kit
much less and backed by 1-year factory warranty. =
All discs comeywigh Hub Rings 5%" Disc Drive 100% Apple® & Pineapple™
M13A411X  5%" SSDD Soft Sector $2.25 Compatible We did it once, response was great!
M43A411X — 5% SSDD 10 Hard Sector $2.25 & 10-09 = Now we are doing it again, don't miss it!
M53A411X  5%" SSDD 16 Hard Sector $2.25 Lot $295.00 ea. w/o controller
M14A411X  5%" DSDD Soft Sector $3.65 $385.00 ea w/controller
F111111X 8" SSSD IBM compatible §2.45
F131211X 8" SSDD 26 sectors 128 bytes $3.05 Replacement Keyboard

For Your Apple®Ill Computer

At last! Here's the computer case everyone Got a bad Keyboard? Here's the alternative!
has been looking for! A * Full ASCII code

Ideal for your homebrew A A +* N-key rollover function
*AP-11 6502 MPU based computer. * TTL level output

Made with high impact plastic. + On-Off indicator

Color and shape are compatible * Low power consumption
with the standard Apple ||

* With /1 functi
computers. ith upper/lower case function $99.95 ca.
Introductory Offer
.00 ea. .
Keyboard not included see our Ad in this page. MODEL: AP-II A I gwxghll:‘g P:\;:ar SUPII)IYCFOF t
“AP-1l model is compatible with Apple Il but not manufactured by Apple Computers, pp e=, =i, an neapp e ompu er
Inc. ®Apple or Apple Il is a registered trade mark of Apple Computers, Inc. Compact size switching power supply.
Specification: 4006A 4007A
6502 MPU Based Computer Motherboard! +5V at 3A 5A
You ask for it, you got it! -5V at 2A 3A
* 48K on board memory (4116) +12V at .5A 1A
+* 12K on board EPROM memory | -12V at .5A 1A
(E7A5 0r £135) : 4006A ... $99.00 ea. 4007A ... .. $145.00 ea.
* 8 expansion slots for peripheral
cards Size: Width 32", Depth 9%", Height 24"

* Composite-video output
* size: 14%" x 81"

Size and mounting holes will be same as the one used in
Apple Il.

$99.95 ea.

| "
« Apple 15 a registered trademark of AP E
i : 3 5 Minimum Order $10.00 / Cali! Residents add 6.5% A | STORE HOURS
-t

Sales Tax. Phona Orders Accepled on VISA or MC MON-FRI — 10-7

ONLY, NO COD’'s Prices subject to change 3
without notice n SAT — 106
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SURPLUS COMPUTER BARGAINS!Y
“FROM THE BARGAIN PEOPLE!!” QUALITY / ACTIVE, YOUR

SERVICE /.—I__E NUMBER ONE

SHUGART SA-901 31 SR MPI/COC 9404 AL AR ILITY CHOICE

(BR-803)

«Single sided, single demsity = wSingle sided, single demsity
x 174 Mb capacity 3 Removed from equipment to
»|EM compatible install SO0 drives
 Schematics inc., less #|ncludes data B schematics
power supply case o Untested, complete
wlintested, complete

pus snoping. 2 /319900

~ Extensive, Product Offermg ;
“SELECTRIC” 745 _<Semicondyctoss, Integrated Cirguits, Miro-,

CENTRUNICS NEW ED & computer Bodrds,/Microprocessor and \...

001 Printers @/ I/0 Printers / Suppost Circuits,/Transistors. Digdes.\  \

5 Capacitors Resjstors/ Optgelectronics,
Poientiomete;s Refays Multimeters,
SWITCHES; Krmbs annecmrs Sogkets; P.C.
fBoards, Enclusures, Data and Reference

/ Books So!dering Aids, AND MUCH MORE :

\

N0 time 1o test ‘om

*lnused in original package *2 wire sesial interface .r'?,,nmff,‘:,w 2 SLIPE"QT service

oParallel Cestronics” nteriace o165 cps, 122 colymes ..&. model 745 /0 printer Greater_c_ﬂglce Easier, faster Orderlng and n10re
NEW ONLY m::;“;“:;l:s:’.':" 339900 reliabje deliveries. Active's all NEW comprehenswe
fs ;asrr:;i::g 3650[[] Fully Operational ... / Fall/Winter catalog is now available — FREE OF
Plus Shipping ($20.00 Ea. Pkg,) CHARGE. Circle No. _/3__ on free information cakd or
WRITE or CALL NOW [or our EXCITING BARGAIN-PACKED PERIPHERALS FLYERM ertE torP. CJ ‘BOX 8000 Westbqro MASS) DT S8TUSAC

ﬂmDUlEF I WAREHOUSE: 18 Granite 51, Haverhill, Mass 01831_3 .‘ \

MAIL ORDERS: Box 204. Newton, New Hampshire 03858 / Ca“ To" Free 800 4 4
{.",,”h'i,“r‘:.s& = 617/372-8637 (> |l / 38 087

Sorry. No Collect Calls A e el TS, Y
I'I|l|'!IIlE[| MasterCard & VISA Accepled —f | \
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12” B&W MONITOR cuEx 80_F DOT MATRIX

:] PRINTER

® Interface with Apple,” Centronics
} o At o J_J P Sff H-Hold

RS-232, IEEE-488 ] 5 A
® 9x7 Dot Matrix, 80 CPS, w {
— Bi-Directional Printing -
VIDEO 100 by AMDEK

@ 2K Buffered Memory .
FULL

® 380, 96, 132 Columns, Graphlcs T P
FACTORY $ 7 995 and Block Printing
WARRANTY

@ Selectable Char Pitch, Line 95
Spacing and Feed 3299
COEX Interface CardtoAPPLE $49.95 .

80xgil\lsid!99D§;Ey%(:rd $24 90“

Vista Computer Company's new Vision-80 board is a sophisticated
yet easy to use video display card for the Apple™ computer.

PARALLEL INTERFACE | pRoTOTYPING CARDS | EXTENDER CARDS

NEWE,OP,T,SON 1O 2:§|_LEE for APPLE.... $19.95 for APPLE... $16.95
COEX 34995 CABLE o BT $49.95 for .B.M..... $19.95

“Have You Kissed Your Computer Lately”

Components Express, Inc.

5Y4"Floppy

DISKETTES

All Certified—100% Guaranteed

BOX of 100... 514900

Above with

Hub Rings......... sl 69.00

FLOPPY DISK DRIVE

From Fourth Dimension Systems
with ® Track Zero Micro Switch
eD0S3.2.1&D0OS 3.3
® CP/M and PASCAL

DESIGNED

FOR YOUR $28795
APPLE™ .......

Controller Card
forabove...........

Contiast
Power Bright

for APPLE

16K RAM CARD

Language Transparent

COEX FACTORY a5
WARRANTY *69

>

o)

. . =2

1380 E. Edinger ® Santa Ana, Calif. 92705 @ 714/558-3972 =
Terms of Sale: Cash, Checks, Credit Cards, M.O., C.O.D. Calif. residents add 6% sales tax. ©
0

@
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A\ = [Fit]

PE

G.E. MOV vietatoa Varactor * LIGHT GUARD :
Spike Eliminators a ot dao o 1022 39¢ AUTO LIGHT OFF UNIT
= BLE DELAY —
10/29.90 s1 -29 d Must For Lnasoroe[sg?\i‘;rkpaﬂe 35 Grams ;?‘Jzt\i"sn AMP
uid Solder 6040 Rosin Basa [ RELAY TRIGGERED CIRCUITS :
cABINET injochion Pack” Par Tubs 7 | sets ettt o ELECTRONICS CO.,INC.
{:}
204" X 4" X 2° High ] EooquEEcérogsd Voltage Regulators
E n To Edge Car 5V. 7805
Lo IDC 26 Pin *29.95 “sv. 79M0s
PLASTIC CASES IDC 50 pin (3M) -100 10/.3," 00 : +6Y. 7806
100 pes. 75 $650. / Headers or Sockets E12Y. 7812
3" x a"X 3" uigh 44/ 79¢|!0C 20 PIN e 5/5.50 10/°9.95 +15v.7815
—— MOTOROLA PIEZO SPEAKERS A
115 V. BLOCK FANS F=2ZZ | IDC 34 PIN 29.95 | uira Sonc Transducers
s
IDC 50 PIN KeNIGOok 312" 6.95 32 pages with 47 exciting
Jotaiigion Ribbon Cable per ft. | RESPONSE 10755.00 pag '
3 3-10 Conductor 39¢ | S0TO30.000Hz B700450.00 low cost electronic projects!
ULTRASONIC BUG ELIMINATOR | 14-16 Conductor 49¢ Milton Bradley
cuszcncunt o 657 Condiior 2o [, Computer Pertection at your local
= onductor =
ELIMINATE COCKROACHES, 40-50 Conductor 99¢ new boards w/ microprocessor =
pugads Kit *14.95 | shielded 50 Conductor *1.09 | 10/%6.95 99« electronics store

CALL for store nearest you

1-800-453- 1708
3 SEE

2CPUE MPU Systems/Dual - | 12V. 10 115V. Tripp Lite | ™) Boards 39¢
Fet e Just hook
ocks, ACLU 450 Watt N 89 gam'“\ﬁ',,"-}mmmm:f Fantastic

512 X 8 Bi Polar Rom 50 usec.
12v..9v.,6v.@ 1.5, 34,29 [Murat <
Al ALLL &

& support
ADJUSTABLE BOARDS | TRANSFORMERS

R 29623 Bi Polar Ram
T4L5624 Valt Cont. Osc. 10V, 25A.C.T
54 /BA+ 46V./25A.CT.

_4:5V. to 18V.DC :95 67.9.125@1101.7A,,
s

Dual Computer Chip Set] POWER INVERTER ‘%[i?_ﬁ egulator Wazo Elements

74121 (2) 7413 (2)
29701 64 X B Prom

MC801 Monostable, Retrig, | EulL Worronty Reg OEM $139.95 | RFI FILTERS

Multivibrotor (2 Power Supp! i i
AV i 2o MA op Awe. IR o ly__@| 2 amp. Horkins DUAL DISPLAYS these electronic kits in
£503 CPU ; Choice OF <51 || #F-85010 34 g9 MAN 6710 $1.49 %
i e 9.95 | 1zv.7a 1voa i Bip Tantalum Caps_ | Speciairy Chips Kit Centers throughout the
P bord Inf 5V. 10A. e 6.8, 10, 15, 22, 33, 47, (@ 6.3V, TMSS900KDL CPU  |14.95
R STATTe [eybsvs iarioes $300.00 Orig, Teletyse Cont 22,68 @ 10V i Wustaok skaam 300 US.A.
5 DR 5" XS HighX14” #% 15,33 47,68 @ 168V /29¢ IME402  Uarts $4.95
15 20V, MC10125PBus Driver $3.50 i
= 08 4 WATT AMPLIF 47.68,15,22.33, 47,68 @ asy, |WHooNL ¢y’ $ 59 R Digal :
° 71 SN 76002ND (LM 384/ 99 @ | 22 s, 1 @ s0v and solid 11.;‘&;'3,“;3‘;‘2,‘.,‘.‘.,” e Slot Machine
i [ [ ] dd 0 pping q E T 4116 200NS. B,/15,50 Ram e
8080A CPU 11.95 7
apD O DriQa o =g
B 92-0406

4 D 96 Petersburg prida 08

&anu B2 1200t Coler Organ
CIRCLE 86 ON FREE INFORMATION CARD 53 Spee Wi Gt 34 Thonk v S8
B04 Matal Deteciar 50 Whasper Alarm
B B oo
12VDC DIGITAL CAR CLOCK AND RALLY TIMER 16 b Mow 4 fr T
-.g:._.:cnn nnt 803 LED Penduiem Mstressms 350 534 Velt Reguisted Prwer Sapply
811 Double Decizion Maker 851 Big Seuad Pertable Orges
812 Sirsn Ougiflater 62 Full-wave Motor Spesd Costral
414 Robet Blinker 85 Digital St Maching
READOUTS llD ILY 86 Whini-wing ”Mnh
AY ELAPSED TIVE Foa AALL 318 Fish Coller 70 Nervs Tester
Us1guE B0 Shimmar Lighty 75 E-sigit Dighal Cinck
&1 Christmas Tron 73 Dighal Birg
27 One Chassel Coler Drgan 520 12-veit, 2-amp Rogutated Fowst Lupply
24 Automatic Siren B2 Mual Hera
3 o+ THE UNITS 226 Fuzz Box 384 Sound Activated Coler Organ, 1-chansel
g ot bk ettt d feriimanlisg duseshand]
e e sl N Tk Tk CATST $12.95 e e P oy o
" ™ on 12¥0C. { B35 dchamsal, dcontrel Color Organ 052 Tobaphons Hoid Butten
24 HOUR UNIT *Si B0 Variable Sirobe Light B3 Phaser Goa/Sownd Cenerater
FRONT BEIEL A BUTTONS X L 3 = ¥4 Bimary Clock
L ALK FROWT Bl WITH ‘ =3 s ’
e e M LA L i The \ Also available
T Tons Fom n‘::L::prt: Fom cALL | - Vo r 2
S = F1G s Baslc
c4821 $3.00 426116k 70 T ALiese Kt ¢ H
C4834 $12.95 - Electronics Course
egecooceoooeoReCERECECOQ
174 W RES ASST |GREEN GLOW NEOM| sumBo RED LED 8 s et L L L L L L L LT
L CIALS #
e /ﬂ —E JARGAIN OFFIRS MO NEW
0 L I TORIS ©
Ci440 50/81.00 [ C4451 8/82.00 | caoi1 T/81.00
T ora e CA | ReauLAR Neows | ameo amea iad from PPG Electronics
CHh / = ETCO ELECTRONICS Bo DY
C4534 %100 C4529 8/51.00 | Cc3013 S/81.00 aETiT 582 '°'
TP EE ] [ e ailing List Control Center
?mm 3 Box 840 Gli
= S Champlain, N.Y. 12919

available NOW!
for only

Allow 2 weeks for delivery of your FREE
1982-83 PPG CATALOG.

PPG ELECTRONICS CO., INC.
791 Red Rock Road, St. George, UT 84770
1-801-628-3627

Please rush postpaid

D $1 for 1 year subscription to the worIdI

I IEnclose______ (cash OK);

ALCO KMOB MMl SLIDE SW TR-STATE LED
é o = )

C3831 2/81.00 | C4478 5/81.00 casess Tse f.mous ETcocatalog

D $3 Canadian & Foreign 1 year subscrip-

tion to the ETCO catalog.

D 304 page handbook “‘BUILD YOUR
OWN EARTH STATION"'. (TA025) $10.00

[:] 360 page MASTER HANDBOOK OF
TELEPHONES. (TA001)..........

D FREE - sample copy of the hargaln pac-
ked ETCO catalog.

Name

Address

City

State Zip. I
R Eens EERE fesuew

0 CIRCLE 96 ON FREE INFORMATION CARD CIRCLE 94 ON FREE INFORMATION CARD CIRCLE 82 ON FREE INFORMATION CARD

1000V ZAMP RECT REED SWITCH LED MTO KiITE
-‘\ .-Ia 0:.

C4443 5/81.00 | CIS40 6/8100 | C2TOT 12/91.00
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(602) 266-9758 (602) 234-3026

@ o‘gh ElECr‘P $

\
Q@ SURPLUS 4!
? Wholesale - Retail - Surplus (‘

Electronic Parts
6835 N. 16th Street ® Phoenix, AZ 85016

The Most Unbelievable Electrolytic Sale In The USA!

AXIAL ® RADIAL
33/6.3 12/1.00 1000/10 12/1.00
100/6.3 10/100 9 10/16 30/1.00°
220/6.3 20/1.00* = 47/16 30/1.00*
470/6.3 10/1.00 = 220/16 25/1.00"
220/10 15/1.00 O 470/16 20/1.00°
1000/16 10/1.00° W 47/25 20/1.00"
2200/16 8/1.00° & 1/100 15/1.00
47/35 12/1.00 ¥ 47/100 5/1.00
220/35 10/1.00 @ 100/100 4/1.00
3300/35 1.00each © 4.7/160 10/1.00
15/50 20/1.00* « 10/160 10/1.00
22/50 20/1.00° @ 22/160 10/1.00
47/50 20/1.00* 4,7/250 10/1.00
100/50 107100 ® 10/250 8/1.00
150/60 8/1.00 @ 22/250 5/1.00
220/50 8/1.00 =i 1/350 8/1.00
10/75 127100 < 33/350 6/1.00
47/100 5/1.00° O BI-POLAR
1500/100 2/1.00° W 100/10 10/1.00
2.2/150 12/1.00 @ 4/50 10/1.00
3.3/150 12/1.00 & 10/50 10/1.00
47/200 5/1.00 o 47/75 4/1.00
1/250 15/1.00 © 10/75 4/1.00
2.2/250 12/1.00 & bl &
1/2B0 15/1.00 ¢ Carbide Drill Bits *1.00 sa.
150/350 2/1.00* {various sizes to ")
1/600 12/1.00 @

* Yas All Prices Are Correct! * $10.00 Minimum Order on
All Above Capaci * Some Quantity Pricing Available *

MORE $1.00 SPECIALS

1N4001 16/1.00 2NE055 *1.00
2N3905 65/*1.00 Pwr Darlington T03
ESCBQB 5/%1.00 7 Seg. LED Readout
5/%1.00 HP 5082-7650
5?573 9'0{’ ECG1 23P 5/%1.00
/%1.00 Horz P.C. Trimpots, 2500,

MINI D.P.D.T. Slldu 4/ 5000, 5k(2, 100 4/

D.P.D.T. Rocker Sw MC3420P *1.00
4A. 120 VAC 3/*1.00 SN75150 *1.00
1N4152 25/%1.00 LED's 8/41.00
Similar to 1N914 Transformer *1.00

4 Pos DIP switch 3./%1.00 12 V.C.T. 250 MA
1N5239 20/%1.00 7805 2/%1.00
9 V. ZENER 7812 2/41.00

85¢

SR <ACU-1 75-300Q0 ...

UHF - VHF Splitter/Joiner
$2.95

-

A.B. Coaxial Switch
$2.49

CM1 300-75Q
$1.25~

< 3-Pasition Coaxial
Push-Button Switch
$4.95

FLASHERKIT.............. 95¢
(1) LM 3909 (1)LED (1) 100uF Cap
12 Application Schematics

12V 6 A.H. Re-chargeable
GEL CELL BATTERY
$9.95

25 W. Weller Type Iron
SPECIAL $8.95

4 35 W. Solder Iron ... $4.95

ITEMS MC, VISA,CODVIAUPS ?

@ (Plus Shipping/Handling) TR
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TUSA A WHOLE NEW WORLD OF TV VIEWING WITH TUSA'S UHF While POPULAR IC"s By
- NEW MODEL CYU-49, 49 CHANNEL CABLE TV CONVERTER TUNERS TOP QUALITY
[ B Beceive sl the EXTRA CABLE TV "MIDBAND™ & SUPERBAND | Gontinucus They NO SECONDS
CHANNELS on your UHF DIAL. Tune Moda! aet ==
Eliminates the nasd for renting or lsasing. This stable and 45MMz Output TR DEICAPTION 18 ’-_\IP
rellabie wysiem converis axtra cable TV channels so they can LASBON 2 wall Audio Power Amg 3149 |92
ummmmllwdyﬂwm. - e LM396M3| Low Voltage Audio Amg
A MUST FOR VIDEO-TAPING FROM CABLE TV! SF.— SOOI 19 | 119
mlpmﬂm;mhmmm Py (pay TV dacodt Mu:ﬂ and standard NES8N | Digital Phavs Lecked Loop | 350 | 229
channets meﬁm s you wre LM sash Phasa Locked Loop 149 112
‘watching a differsnt channel on Now 28-95-1 LT3N | Video Amg 109 | 127
MWM_“U """“f“"*""“""’ FLUS POSTAGE MC1330 | Vides Detecter 240 | 147
NOW AVAILABLE $350e | o1 | videsitamg 208 | 185
NEW TUNEABLE DELUXE MODEL cvu-1000  *34.95.. Voo 22250 |1 (aicr ot | e e e k] s
— 30 | Audioil 95 | 148
WINEGARD BRAND NEW UHF AC LINE CORDS MG {3740 | R Mastaio 310 [ 250
75 OHM UHF YARI ANTENNAS VARACTOR TUNERS y LR MC-1430 | Dual Comp. Op Amg 2| o0
- et q-j MC-14084 | Balanced ModDemcdulator | 179 | 134
. o g LMAB00 | PLL Stereo Decoder 440 | 237
S L1809 | Video Moculatee 295 | 2
12 8 GAIN 18 gauge wirs n T LINEAR VOLTAGE RESULATORS
S | 6 1. long cable Li7os | 5 Yok Posue Vil Reg. | 130 | 104
CHANNI - OFTIONAL THO8 | B Vol Positive Voll. Reg. 139 | 104
9806 sa  Vimaowd LnE 1?:':: Chovee :';":";;l E,".'.",f,".;\“’..::‘.'.ﬂ',‘.'_"d 0098 | M7z | 12 voit pouitive Vot Reg. | 139 | 1pe
. M7ats | 15 veit t a0 | 10e
 OR MORE 1B Gain Output  *24.95.. Output 49¢ a. Eat: | e vett x:::: ﬁ. ::: : £ : 04
*{O95en 3995 s Call for Guantity Prices ACHG 12:-Up 309G ee, 24 Volt Positive Voit. Reg. | 139 | 104
pecial PUrchase | gy (gaq caps ~ Adal Lead Caps ——
SPEAKER CABINET Mv-2108 O mid@EY ...... 1-11 $250a. 1000 mid@BOV .. ..1-11 S8 sa
Popular speaker cabinets for o/ 3351 Tening Dlsds 12ccmere iBea of more o
thosa famcus home :inud:dw s gy $600a. | 1mHE i Lo R UL L
ircults, Speakers i ! a6 -
clreults. 8 in / 10-Up ...... 30 ea. e 4o m'"":;’?: in'ku "
Cabinat Dimensions: 5% MICA CAPS 5% S b il et vl <)
THY wide x 0V " Iwnx 5w 1000 A2 on.  SB00M..00¢ o8, i Lo1me 200 15
i, 18" thick s 4300 Meea  1200p1. 804 ea 200mia@ey ... 1+11 1des oo 2 43
back caver. sco0 10‘95“' 11000 . Me oa  J000p! .10 ea O et Lok ::: oatmd 20 ':5
2ormors  “B.85 ea. for Quantity et b A
POPULAR PROJECT
- o e 2 ey
F“'[s raim
POWER TRANSFORMER g Tt
24Y CT, 400 mA. * : -
: 7 L 210 | This box Is 1134 W - 4" H -
Made in USA. Ara i | 64D with a removable
U aluminum U-shaped chassls s
11 - 3%°H - 67D inside. Low Loss 3.5-4 6, Low VSWR
#12.50 ea. Warrprost 19 *2,49 0u.
9360es.  10-48 '275m.  Soormom '2.25e sormors 0950 | M= 10051800
3-POSITION COAXIAL . WINEGARD POPULAR
PUSH-BUTTON SWITCH N T e TR EDE AT
For TV & video cassetta recorders. A-B 15 for
Hanwily sheided. Prosidos mash SWITCH 100 for
man isolation. 4 “F* connectons Yew 10K Thumi
accapt Thohm cosxlal cadle with Handles up to TV-1051 1-12
mlulw.mhhnm:‘wlm 15 watts. 4 Ohms. For 13-Up
e top mounbed. Cutouts for 3 oz Coramic Magnai TV - MATV - VCR Texoids - TI0-1,
mm:... .,,m *1.89 aa. 75 ohm - 90 db [solation - ml'_L.’r%? 4
Position. Size: 3010 x24-x2-.  SWO03  Now '6.95. 0up *1.49 e, White Thay Last %6.950a. | © HNG Up
‘rﬁ‘\ ORDER NOW £ R.F ﬁ@
TOLL FREE - TUES - FAI
mossisess S8 ELECTRONICS W2 e
OUTSIDE CALIFORNIA 1056 N. STATE COLLEGE BLVD., DEPT. R OSED %
714-635-5090 ANAHEIM, CALIFORNIA 82806 s SUN A MoK
SRR CALIEONEA PERSONAL CHECKS HELD FOR CLEARANCE
L_ MAIL ORDERS WELCOME — INCLUDE POSTAGE — SHIPPED SAME DAY RECEIVED — NO MINIMUM ORDER
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Graymark Electronic Kits

Quality Products for 18 Years

TV Sound Enhancer
"Stereo-like" sound from your TV. Hooks up
between TV earphone jack and your stereo
system. Includes all necessary parts, inter-
connecting cables, PCB, and instructions.

Order Model 150C Only §10.90 each

Electronic Whooper Siren

i] Powerful wailing sound from dual

oscillator circuit. Use with any alarm
Order Model 110C Only $7.70 each

circuit. Battery operated. PCB, instruc-
tions, and all parts included.
Color Organ Control
.‘. 3 channels total 600w of pulsing
lights with no direct connection to
id sound source. Separate control for

each channel. AC operated. Parts,
PCB, instructions all included.

Order Model 152C Only $15.90 each

TV Scrambler
Jam the picture on your TV set.
Tunable to all VHF stations. 30 foot
complete with parts, instructions, and
PCB.
Order Model 118C Only $3.90 each
]:_f' Create sounds of phasor guns, sirens,
/ train, prop plane, space ship, and
/"4 more. Battery operated. Comes com-

range, battery operated. Comes
Complex Sound Generator
plete with parts, PCB, instructions.

Order Model 142C Only $14.30 each

800-854-7393

MC & VISA orders only call Toll Free

CA residents add sales tax - We pay shipping on orders

over $25.00, otherwise add $2.50. Sorry no COD.

Gravmark

SATISFACTION

(In CA 714-540-5480)
Send $1.00 for Catalog [over 60 Kits]
(Refundable with 1st Order)

Box 17359 « Irvine, CA 92713
GUARANTEED

€861 IHdY
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$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$
MITSUMI PROFESSIONAL
POPULAR CHIPS UES A55F
2 i SIS Ik TECHNICIANS & SERVICEMEN g
: CHAN. 14-83 WE CAN SUPPLY ALL THE COMPONENTS FOR YOUR
.25
T s B0 OMINELESI7. A5 MAINTENANCE, REPAIR & DESIGN WORK g
NE 564 2.50 ®
L T AP IR seeuacemen For BCGETYPES s exci e
MC 1350 1.00 ;‘5’;‘3;‘;‘*&,’;‘3”““":‘“ PRICE PRICE PRICE g
MC 1358 1.10 COMPUTER-VIDEO $
MC 1458 .49 GAMES. s
MC 1496 1.50 WITH SPECS. $8.95 $
LM 1889 1.85
7808 75 10.75 $
7812 75 GENERAL INST. UHF . $
7815 75 TUNER MECHANICAL 12 712, 1225 $
7818 75 VDC 14-83 DETENT - s 4.95 $
MV 2109 .69 TUNING §4.95 AR 0T S e T R N o el e SR O b et
2N2222A 30 suvsn SPECIAL (in. 5 pc. each) g
3/8" SQ. TRIM POTS TYPE NO. YOUR PRICE $
HOFARUST 276 5.95  EXACTREPLACMENT FOR SG613H 3
5K 20K 79¢ ea. o et Y s By T S e b s e 1) M L e s
R SPECIAL JAPANESE TYPES (Min.5 pes.cach) 3
.33 uh 33 uh : : PANEL MT. 10 TURN 2SCB67A ....2.7T5 AN214Q 1.45 UPC1181H...1.25 $
.47 uh 100 uh T% 500 10K 25C1172B...2.25 M51515BL...2.95 UPC1182....1.25 3
:: G ss::;: 1K 20K  $5.95ea. 2SC1308K...1.95 TA7205AP...1.25 STK435......3.95 £
FORACOMPLETE 1983 COMPONENT CATALOG CALLORWRITE g
VARI CAPS UHF AMP KIT S caLL ToLL FREE 800-526-4928 i
10 - 60 pf 69¢ each 25 db gain Pt U $
30 - 90 pf 69¢ each $9.95 Jaecs = uf;gc IN NEW JERSEY (201) 379-9016 s
Al COD ORDERS WELCOME (525 Min. Order) $
- sa o { 1x s
NETWORK SALES, INC.  Rtornreasisss DIGITRON ELECTRONIC
2343 W. BELMONT AVE. $2.50 Sk for USA Il add 7% 110 Hillside Avenue, Springfield, N.J. 07081 $
CHICAGO, IL. 60618 e Otosc.ony. ot . cG.
312-248-3202 WRITEOF%,:&#:I%.P‘{THLY DIGITRON ELECTEgEI'CSigJgfggsh(;éﬁ?E%FI:}::'\lpﬁkE‘ﬁTH PHILIPS ECG g
$S355$$3SSSSS$9$SSS8$$5558$5$$55SS
CIRCLE 88 ON FREE INFORMATION CARD CIRCLE 87 ON FREE INFORMATION CARD

ELECTRONICS

FULL LINE ALL PARTS & COMPUTER PRODUCTS
INTRODUCING A BRAND NEW MICROCOMPUTER
VENTURE is a single ﬂ’ﬂ'n’upﬂ' 52K RAM, Votrax voice

P.0. Box 4430C
Santa Clara, CA 95054
Will calls: 2322 Walsh Ave.
(408) 988-1640

Same day shipmenl. First line parts only. Factory tested. Guaranteed

money back.
INTEGRATED CIHCUITS

Quality 1C

5§52223§E§§§§§
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5 per typa
Linear CMOS and 7400
complete lines in stock.
Send lor catalog.

Y olemuns oo

=,

Modem Kit $60.00

State of the art, orig., answer. No Iunmg nec-
essary. 103 ¢ le 300 baud. |

acoustic coupler p‘ans included. Bd. Only
$17.00. Article in June '81 Radio Electronics.

280 Microcomputer Kit $69.00

16 bit I/0, 2 MHz clock, 2K RAM, ROM Bread-
board space. Excellent for control. Bare Board
$28.50. Full Kit $79.00. Monitor $20.00. Power
Supply Kit $35.00. Tiny Basic $30.00

-1
lt! 014N 1812

'y watt 5% per type 05
10 per pype 05 7

's and other components at factory prices.

Phone urders only (800) 538-8196

DISPLAY LEDS
M?} T4

U. fD? OLTOTR
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WIRE WRAP TOOLS
Compiete ke of AP Progucts in
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BOARDS
.& ey ASCII mmw 7]
Fuly assembles
Enciequre Pashc
Metai Enclesure

mﬁ'um .

4116 200ns Dynamic RAM__ 8/510,00

MONTHLY SPECIALS

2114 8/8§13.95 2732-2
2114L3 8/814.95  4164-150
2764 $14.50 1T
Z80DMA $8.95 1791
wPD765 $34.95 1793 26.95
LM317K  §1.50 2532 6.50

60 Hz Crystal Time Base Kit $4.40

$10.95
6.75
15.95
24,95

board computer that is an
adventure for the hobbyist
It is a learning training
computer as well as just
plain fun for anyone who
wants to getinto a state-of-
the-art computer at rea-
sonable cost.

VENTURE comes In kit
form or fully assembled and
tested. You can get it in its minimum configu-
ration for as little as $195.00 or take it all the
way to floppy disks and voice. It can be ex-
panded as a kit or fully assembled, at your own
pace and choice

VENTURE is a 16" by 20" main board with
separate ASCIl and HEX keyboards. It runs
fast, almost 4 MHz and has the capability of
putting 1.5 megabytes of RAM and ROM on
the board along with a variety of inexpensive
options
On Board Options
16 channel A to D; 5 slot 60 pin bus, 2 serial
ports, parallelpnrls 4videooptionsincl. color,

synthesaer sound gener-
ator, EPROM; Full Basic,
disassembler, editor, as-
sembler; metal cabinet,
additional power supply,
ASCIl keyboard real time
clock calendar,
Expansion Options
Floppy Disc, EPROM Pro-
grammer, light pen, uni-
versal user programmable music, sound board
high resolution color/grayscale pixel mapped
video board, General Purpose Instrument Bus,
B0B8 co-processor board.
Minimum VENTURE System $195.00
Kit includes CPU and control with 4K of RAM,
1K of scratchpad, 2K monitor, 1861 video
gragh:cs. cassette interface and separate HEX
keyboard with LED displays for address and
output, inersu[lgﬁlyls included along with 2
game cassettes. The main board is 16" x 20"
and includes space for all of the previously
discussed on-board options. Full on-board ex-
;[::anslun can be completed for under $1000.00
all for further details, option prices etc.

RCA Cosmac 1802 Super EIf Computer Kit $106.95

The Super Elf is a tremendous value as it com-
bines video, digital displays, LED displays, and
music, all on a single board for $106.95.

The Super Elf expansion capability is \nr!l.ralljr
unlimited and you can do it inexpensively one
step at a time. Expansion includes cassette
interface, additional memory, color video, Basic,
ASCII keyhoard printer, floppy, §- 100 bus,
RS232,

TheSé)erEchomes complete with power sup-
IJ|E)1! detailed 127 page instruction manual
ich includes over 40 pages of software, in-

280 MicroProfessor $135.00

Single board wmpuler Laarmng teechlng pro-
yping. 2K RAM, k cassette

interface. Tiny BASIC $19. I]G Al fully

assembled.

cluding 2 series of lessons to help get you
started and a music program and graphics tar-
get game. Many schools and universities are
using the Super Elf as a course of study. OEM's
use it for training and R&D. A monthly newslet-
ter, Questdata is devoted exclusively to soft-
ware for the Super Elf and there are many
software books available at low cost,

Free 14 Pa e Brochure

Send or call for a free brochure on all details
and pricing of the Super Elf and its expansion.
“Eal & Run" cassette $14.95

Elf Il Adapter Kit $24.95

UHF Preamplifier Kit $34.95

$2.00 shipping. Improves uhf reception dra-
matically, 25 db gain assem. version $57.50.

Articles Radio Elect. Mar, May, 1981,

TERMS: $5.00 min. order U.S. Funds. Calif. residents add 6% tax.
$10.00 min. VISA and MasterCard accepted. $1.00 insurance optional.
Shipping: Add 5%; orders under $25.00—10%.
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Prices
subject
to change

FREE: Send for your copy of our 1982
QUEST CATALOG. Include 88¢ stamp.

APRIL 1983
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EPROMS STATIC RAMS
C o t 1ns 3.00 2101 450ns 1.85
o Q m pu er (45ns 2.99 21L02 (250ns LP 1.55
5v 450ns 3.49 3111 (450ns 2.49
4] Sv 350ns 7.85 2114 450ns 1.75
5v 450ns 7.85 2114L-3  (300ns LP 1.85
Sv 450ns 6.49 2114L-2  (200ns LP 1.95
ro UCKS 5v450ns)  Call  TMM2016 200ns)  5.49
il o fomsle s eas
AMIC RAMS ns :
HM6116 200ns Call
HM6116 150ns Call
VISIT OUR RETAIL STORE InC. ssong 200 HhEhic 1sons) Gl
" 00ns 1.25
AND RECEIVE A 5% DISCOUNT! ElSOns} 1.75 LP = Low Power
200ns call
3250 KELLER STREET, #9 SANTA CLARA, CA 95050 280 WE Wl LL BEAT
8000 16K APPLE %gg ﬁ g%’ ﬁ'gg r
RAM CARD Z80 A CTC 6.95 ANY COMPETITOR S
1035 6.95 8239 4.75 Call for Complete List
i 738 L 4R Uerseyedacame . PRICES!
& 25 4.90 to fu
R ol Call before you bu
1085 3495 8253 875 | BARE BOARD 14.00 | REAL-TIME cLOCK Y Y
nse  gze sass . a8 | KeLeviBlED & TESTED 200 st
741  39.00 8257 8.50 : 6.90 CRYSTALS
:;gg %g'gg 35?3 33'33 LEDS 6500 UPGRADE
1202 27.95 8275 29.00 el e dals Y 2182 3.90
1205 3.45 8279 9.25 | Jumbo Red 10/1.00 YOUR 10 Wiz 280 D11as B0
1212 1.80 8279-5 9.95 | Jumbo Green 6/1.00 | 6502 5.49 APPLE -8432 . 3 -20
1214 3.75 8282 6.50 | Jumbo Yellow 6/1.00 6502A 9.45 2.0 - 3-38 ?-000 3.00
1216 1.75 8283 6.50 6504 6.90 or 2.097152 3. 2 19: 3.00
1224 2.45 8284 5.50 6505 7.65 2 yia a0 T o a2l
1226 1.80 8286 6.50 CONNECTORS 6507 9.90 TRS-80 3.2ue8 -9 9 3.00
1228 4.50 8287  6.50 6520 435 3579545 300 18432 3.00
1237 B 19100 S 0208 E 25100 RS 532 1 Eonsiet 3i30 | Lenas Zos 1 4106 200ns ) 0 300 32%isa 380
3 . 8289  49.00 § £2335  Hood 120 | é=51 1178 8/10.00 5.0688 3.90  32. 3.90
1771 16.00
1791 27.95
74L.S00 .24 7415123 .95 7415253 .80
el B e R R B 8 (8OO) 538-8800
741502 24 7415125 .95 7415258 .80 1753 4092
741503 24 7415126 .79 7405259 2.80 g
741504 24 7415132 75 7415260 60 Interface
741.S05 24 745136 a9 7415266 49 =
741508 24 7415137 95 7405273 1.60 8T26 1.65
mle oo g nbp oo | HE O LE
v 8T95 .95
Jglar2 SRS 1anR L 10N aLo280 100 8% 98 (CALIFORNIA RESIDENTS)
3 8T9 9
740514 89 7415148 1.20 7405290 1.20 8T98 I ALL MERCHANDISE IS 100% GUARANTEED
74LS15 30 745151 75 7415293 1.79 DM8131  2.90
741520 24 7415153 75 741.5295 99 DS8836 1.25
741521 30 7415154 1.75 7415298 .99
A R
49 |
741827 24 74C2137 175  74U8333 1.4 ['CSockets ST W/
741528 30 7415158 75 7415363 1.49 8 PIN .10 .49
7401530 24 745160 95 7405364 1.95 14 PIN .12 .50
740532 36 7415161 95 7415365 -89 16 PIN .15 .57
74533 55 7415162 95 7415366 -89 18 PIN .20 .85
740537 55 7415163 95 7415367 .69 20 PIN .25 .99
741538 35 7415164 95 7415368 .69 22 PIN .25 1.30
741540 230 7415165 9 7415373 99 24 PIN .25 1.40
741542 ‘a9 7415166 1.95 7415374 1.69 28 PIN .35 1.50
74io4s (73 jarSles 199  7areaza 1as | om0 .80 ;
741549 75 7418170 1.69 7415379 1.35 ST = Soldertail 4015 90 4029 90 4514 1.20
7410551 130 745173 .75 7415385 1.89 | W/W = Wirewrap 4016 .45 4030 45 4515 2.20
741554 .35 7415174 .89 7415386 59 4034 2.90 4516 150
741555 35 7415175 89 7415390 1.79 LINEAR 4035 .85 4518 1.20
741563 1.20 7405181 1.99 7415393 1.79 4040 .90 4519 1.20
740573 -39 745189 9.50 7415395 1.59 4041 1.20 4520 1.20
741574 .44 74L5190 .89 7415399 1.59 LM301 32 LM741 29 4042 .75 4522 1.20
741575 .49 7415191 89 7415424 2:89 | “m3oa ‘78 CM747 25 | 4043 75 4526 1.20
741576 .39 7405192 .89 7415447 75 | Cm30oK ‘58 CM748 23 | 4042 .75 4527 1.90
741578 .49 7415193 .89 7415490 1.89 LM311 ‘64 LM1310 2.45 4046 .90 4528 1.20
74L.S83 .75 74L5194 .89 74L.S668 1.65 LM317T 1.65 MC1330 1.69 4047 .90 4531 .80
741585 .95 74L.5195 .89 7415669 1.85 LM317K 1.70 MC1350 1.25 4049 .50 4532 1.90
741586 .39 74L.5196 .79 74L5670 2.10 LM318 1.49 MC1358 1.69 4050 .50 4538 1.90
741590 65 7415197 79 7415674 950 | "m33z3k 3775 LM1414 149 | 4015 90 4539 1.90
741591 79 7415221 1.10 7415682 2.99 354 59 LM1458 's5 | 4053 90 4543 2.70
74L.592 .65 7415240 .95 74L5683 2.39 LM337K 3.90 LM1488 -95 4060 1.39 4555 .90
741593 59 7415241 .95 74L5684 2.39 LM339 '?g LM1489 '95 4066 .75 4556 .90
741595 .79 745242 1.79 7418685 2.39 | w397 255 CM1800 2728 4068 39 4581 1.90
741596 79 7405243 1.79 7415688 2.39 | "m3s0 158 CMmi8as 545 | 4088 30 4582 190
7405107 .39 7405244 .95 7415689 2.39 | "mM3se 160 CM3900 ‘55 | 4070 35 4584 90
745109 .39 7405245 1.89 CM358 28 CM3909 28 | ao071 30 4585 9
7415112 .39 7415247 .79 811595 1.65 | "mzze &5 CM3014 370 | 4072 ‘30
7405113 39 745248 1.20 811596 165 | w2 52 CM3015 370 | 4073 30 80C07 90
7415114 .49 7405249 .89 811597 1:65' | tmce 1728 CM3o1e 370 | 4075 30 80C95 90
74LS122 .45 7418251 1.25 81598 165l Ezes 50 FEAB1 ‘35 4076 20 80C96 90
LM723 49 75452 .35 4078 .30 J0eaL
LM733 ‘95 75453 35 | 4081 30 80C98  1.15

D H
D “ Computer Products. Inc. -M.-6: .M. TERMS: For shipping include $2.00 for UPS
o u P : L i Ground. $3.00 for UPS Blue Label Air. $10.00
3250 Keller Street, #9 minimum order. Bay Area residents add 6%% Sales
Santa Clara, CA 95050 ANEAN : Tax. California residents add 6% Sales Tax. We

[ rna::ter charqe reserve the right to limit gquantities and substitute
(800) 538-8800 “E TN manufacturer. Prices subject to change without
Local Calif. Residents (405} 988-0697 H notice. Send SASE for complete list.
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raamisys

RADIO-ELECTRONICS

PartNe. **Pins Prics

“*Number ol Pins of sach |0,
for easy Sacket purchass

SNT4T2N
SNTATIN
SHIaTAN
SNTATSN
SHTATEN
SHTATAN
Shraeon
SNT4RZN
SNTARIN
SHTARSH
SNTABEN
SNTARGH
SNT4G0N
SNTAIIN
SNT49IN
SNT43IN
SHTABN

SHT414EN
SNT4150N
SNT4151N
SNTA152N
SNT4153N
SNTaTEEN
SNT4155N

EERRIII

E£]

£

azi

i e

Eg

TaSIM
T45135
T45136
TASIHS
14518
T45140
745151
T45153
245157
145158
745160
45174
45175
Tas188"
745184
45195
T45156
45240
TAS241
145242

== rorera A z
CoEBRRRBEESSERE

683

e s
TR P L L P R L PP PR P T]

SHTAZ2IN
SHTa25IN
SHTAZTEN
SNT42TSH
SHT4283M
SNTAZBAN
SNTAZBAN
SNT4245M
SNT4I0EN
SNTA38TH
SHT4368N
SNT4I90M
SNTE393M

TALS 192

gad

gt

gaessze

&8

BEsrreENEEsEEE

8

745261 18
745251 18
TAS2ET 16
T4S258 16
TASMO0 W
TAS2D W 195
TASZETT 16 16
TASZE' 18 15§
T4E3T

TSI

74537

TASB1 M 248

MC14410 16
MO M 1198
MC14412 18 1354
MC14418 18 794
NCT4423 M 1388
MCI4528 18 119
MO 4 199

i:PU

MPU wiClock |
WP w/Chck &
AP 5. (BME

cry rmeqm YT
CPU w/Basic Micro ntrprtec
J

sEEs

CPU [MICSIEON [ TBOC) ZMH2
Counter Timer Circuit

Dual Asynchreenss Rec. /Trans
Direct Meemaey Access Circull
Paratial |70 Imieriace Controlier

Seral /0 (Lacks DTRE}
Serial 1/0 [Lacks SYNCE)
Sertal 1/0)
Counier Timer Circul
Dual Az i!wri lhc fTrans.
Access Cireuil
Paraftel |/0 Interface Controlisr

Sum 1/0 Lacks DTRE)
Sera 1/0 {Lacks SYNCE)

Serial 110

o |nmm ) BMHz

Counter Timer Circut

Plrx.ul |fu lm..o Conlrofier

CPU hun Seqw

EEEEEnsEuEsans

Iﬂbulh(\xxmlﬂl
1288 St

Iﬂ-lh& Bt HDE L"Cm 8|

'P\—penlnl Adagter

SESTRERENRUEEES

Enhinuaﬁw Coomen it
mlﬂl SERIES

M |np=.|:0u ;01 |?

P‘M\ﬁmmﬂﬁ' T4
1/0 Expander or 40 Saries.

Imurum Cantrel
AT Contrafar

Usar Manual
Usar

nual
1982 Inted Data Bock [ 1405 pg |
mnul CMOS Book (28

1980 Nat. Linear
1983 i

uis. Pratocel Comm Contrader

MICROPROCESSOR COMPONENTS /| bigitalker-

——MICIIOPIII:I CESSOR CHIPS———
Fart s, Prica

m 4ulsh¢|ﬂ§(r.mtm E;I
&1 rem

chig 8- Mlﬁllﬂ Ram)
Wt‘fﬁ i
S 280, ZB0A, ZBOB, Z8000 SERIES ——
Serual 1/0 (TxCH and RaCB Bonded) 1
CPU [MKIBBON- 1:1“ 1} dMHz

St 1/0 {TaCB ana AxCD bondea) 1

I::mnmnm & Para‘al 110 Unit
—— WDUJ’SEDDO SERIES —————

md Il“l\‘ lﬂln- IUCGIZOI

:.mhmnw: SWI mu mnm
mmm

400503 Modulaior
Cuaad 3-state bua. trang, [MCET26)
II"J 16-Dit (BMbr) &

mehronot nuhlnllrlmtsmm
Ds' AAM 1
Dctal 0 Fip nnp Tn—$uh l HCJ T4)

tmcam /Bus Detver (T45428)

6Ky Keyboard Encader {74C922|
20- miwrm ‘1?4E9?3|
1

m:emm. Iinterisce
Trans.

st aikched Peripheral
HQUPROCESSOR HINUILS & IJA'I'R 800

..
1981 tan ‘ﬁ“ﬂﬂmll Dﬂl&ﬂ {828pg )

25 Pin Plug (Mests R5232)
“5 Fin Sucknlilﬂm' RA8232)

HKood tw DI
Hpod fer O
2 perwwa b

o CONNECTORSm

B25 — D Subminiature (meets RS232

I(JI ESIZ)|::l<iIE'I'£5

For Socket Required, See Column After The IC Part No. |Illl
LOW PROFILE (TIN) SOCKETS | WIRE WRAP (GOLD) SOCKETS
LEVEL #3

18 1089 100-898

DT1050 — Applications: Teaching aids,

i clocks,

Iinnl. language trlnsla!ion!. otc.

rdard DIGITALKER kit ancoded with 137 separate

2 tones, and & differant sllence durations. The

v been assigned discrete addresses, making It

possible to outpul single words o words concatenaled Into phrases

of aven seniences. The “voice™ cutput of the DT1080 is a highly In-

felligibla male volce. Female and chiidren's voices can be synthesis-
, The vocabulary is chosen so thal il is applicable to many pro-

ducts and markets,

The DT1050 conaisls of 8 Spaech Profgssor Chip, MMEL104 (40-pin)

and two [3) Speech ROMs MME216458R1 and MM521B458R2

alang with a Nulorwod Ill‘ and 8 recommended schematic

diagram on the application

DT1050 Dlgilalkor“' $34.95 ea.

DT1057 — Expands the DT1050 vocabulary
from 137 to over 260 words. Incl. 2 ROMs and specs.

DYAOST ot s $24.95 ea.

BrEsn=aaE
-

T

Tl [NTERSIL |

2

EEEsRRREEEE

558
BEE

a5
&

Wire Wrap Edge Card

SEUEZNES
EEE5E5555S

a6 "
a1 A8
Bl a1
. =
=) a
an ]
n n
A ar
.&l al

shikiahb

n

Rl

1%

— Soldertall Sland.llﬂ'nll & M Also Available —

Ezeanazsh
EHERIEEREE:
JEEEIEumkks

call tor

Quantit

piscounts
#

$10.00 Minimum Order — U.S. Funds Only
California Residents Add 6%: % Sales Tax
Shipping — Add 5% plus $1.50 Insurance
Send S.A.S.E. for Monthly Sales Flyer!

AT
ameco -

1355 SHOREWAY ROAD, BELMONT, CA 94002
4/83 PHONE ORDERS WELCOME — (415) 592-8097 Telex: 176043

Spec Sheets — 30¢ each
Send $1.00 Postage for your
;:EE 1983 JJIMECg CATALOG

RADIO CONTROL CIRCUITS "

Ideal to usa for:

= Toys, hobby craits, robots, tral
* Burglar alarma + A data fink
* Remote slide prejecter control
+ Cansumar remote data links ©

+ Energy-saving, remotely switched lighting systems L=
A complete B-channel digital encoder and AF transmitter; low power,
al frequancy of 2TMHz of 40MHZ, a Meld strength of 10.0000Y matar

ns

at 3 meters. BV on chip AF on chip
4.5 reguiator. Up to BOMH? carrier fraquency operation.
LM1871N  RC deriT Chip ...$1.95

A complele AF receiveridecoder, used ol either 2TMHZ, 4GMHz of
T2MHz. It provides 4 Independant channels when used wilh LM 1871
{2 analog, 2 dig.) operates from four 1.5V cells, Crystal controlied.

LM1872N _ RC Receiver/Decoder Chip ... ... $2.49
SRX1504  49.435MHz Crystal (LM1872N) . . .$3.95
SRX1505  49.890MHz Crystal (LM1871N) ...$3.95

Fart N **Pins Frics
TOASIM 28 CMOS Prectisca Tener .95
TOASEV/NA" 28 Siepwatch Chwp, XTL 19.95
TI0BCPL 40 3% Digit A/D (LCD Drive) 9.95
TIGBEV/Kie* 40 IC, Circuint Board, Display L]
T1RTCR 48 3% Digf A/D [LED Drnve} 11.95
TIOTEV/KE® 48 G Circuit Baard, Display 2085
THBCAL 40 3% Digit A/D LCD Diy. HLD. 16.95
THITCRL 40 3% Digit A/D LED Dis. HLD. 15.95
T20NUS Low Battery Vot Indicator 2.25
TR0SIPG 24 CMOS LED Stcpwatch/ Timer 1295
T0SEV/KI" 24 Swogwakh Chip, XTL 1455
PE 16 Tone Ganerator 455
JR0ECEV/KN™ 18 Tone Generator Chip, XTL 1.8
T20TAFD " later Controtier 595
TOTAEV/NA" 14 Freq. Counter Chip, XTL 78
Ta08P 28 Seven Decade Counler vrre 1508
8 Clock Generaior 395

T4 4 Furc. CMOS Stopwates CKT 13.95

T4 4 Func. Swopwaich Chip, XTL 48

28 BDwpit Univ, Counter CA. Hen

20 B Digk Frea, Counter C A U5

8 Digst Freq. Counter C.C 19.55

4 Diget LED Up/Down Courter C A 085

4 Dugit LED Up/Dewen Courter C.C. 1195

LCD 4% Digit Up Counter DRI 10.88

40 8 Digit Uny, Counter i 2085

T22BAEV/KA" 5 Funchon Coanter Chip, XTL, 458

AND MORE —
30008 1983 INTERSIL Data Book (1358

2F
T

Pact s

PAL1OHE
PALIZHE
PAL14H4
PALIOLA
PALIZLE
PALI4LA
PALIGLE

Retien
Dectal 10-Ingest AND-OR Gate Array (High Guiput)
Hiex 12-Ingiut AND-OR Gate Asray (High Outpat)
Quad 14-aput AND-OR Gate Array (High Outpet)
Octal 10:Input AMD-CR-invert Gate Array (Lew Output}
Hiex 12-Input AND-OR- Emvrt Gate Array [Low Ouiput)
Ouad 14-Ieput AND-OR:-irvert Gate Asray (Low Dulpet)
Dctad 18-Input AMD OR-Irvert Gate Array (Low Output]
PALIGRE Octal 18-input Regisier AND-OR Gade Array
PALIGRE Hex 16-Inpat Register AND-OR Gatn Array

PAL1SRA Guad 16-Ispul Angister AND-OR Gale Arra
[30012 1982 NATIONAL PAL Data Book 176p) ]
"

T4C00

R

eipabarznichioasiny

g 18 139 80097
| 1938 Nat. CMOS Book s28pg). . ...

TLoTICP NESTON

Tornce LM7D3CN
TLOMEN
TLos1CP

LMMOK-15 135
LM34OT-5
LM3a0T-12

sREa

BRREES

&

EFET

ShsEckisnRs2EsLiLELaRERS

i ke b
RRERERaSE

5 NES29A 255 LM3500N 14
LM320K-15 NESITY 8 285 LMXSOSCH B 1
LM320T-5 ] NES36H 895 LM3SGN B
LM320T-12 n NESH0H 495 LM334N 18 2
LMIXT-15 1] NESE4N 14 295 LM¥ISN 18 3
L3z 5% NESSIA W 188 LMISIGN 18 3
ey % | wesssv o 35 RCAI3N 14 125
LMY 1.9 LMSSEN W 8 RC4ISING B 188
LM338K 695 | NESSIN 18 205 LB 4 255
AMINH 14 68 | LMSESH 14 118 LM13oSON 8 118
LM340K-5 135 | LMSBECN 8 140 LM13800N 18 115

LMM0K-12 1.5 L\_-_I-b-!-?\‘ L) MORE “'l!u._“ .
120003 1982 Nat. Linear Data Book #s2ps ) .81

=Y
-~
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Portable Speakers For ARDS — POWER SUPPLIES 8K, 16K, 32K, 64K
“Walkman” Style Stereos ﬁ DATANETICS 73-KEY KEYBOARD (ASCI) Apple Compatible EPROM Programmer

Il BEE
Nw’ [T I]'ll N m‘f chip (incioted). TI-W Keybeard Matures
Plran KB261 {mmntmm; . S

1TATLx6°W x 1%°H ﬂ!gbla:h

MICRO SWITCH 69-KEY KEYBOARD
e Enry Kaybemrd, Eeceded Outpat sumcr:gngs Julchlug: W ST, 24: Edge

Card C. aanechan
Pm MNo. KBESSD12-2 (Fits into DTE-20 Encl caeo 0o -910.95 gach
WICRO SWITCH 85-KEY KEYBOARD
Kaybsard, 26 Fia Edge Card Connsctivn. Supphy YoRage +5VDC, Main Keybsard
Portable Stereo Speakers with Carrying Case i ,‘:g-_‘m Lk ,,,;’ gt ol 2 -
Alter skating, skilng, ]mlnont;nr ather outaldae activlty, just ﬂluu Part No, B55D18-1. L b e e o) oAl e Gty e S 2L 00 O
1hose portable sterso speaker: into your stereo and you and youl
friands ﬂl&ﬂﬂi?"{?{“‘ﬂl&i‘l‘:‘pﬂ‘l&l cuhc.g! thesa full f#‘ﬂl HI-TEK 58-KEY HE\'BUARD
speakers. . menslthic v, Kiybourd
weigh just 3 Ibs. and m-um&s-r’l XYW 257D, This unit uses 3+ ity ﬂ::'m 18 ieghidusly pirn e st k ool
o .’;.f".";.'.;":“"ti‘u'.‘.’s Sre aly Somker s '""'"SF: Part No. K-58 2708,2716,2732 & 2764 EPROM P
- B 0, K-58 (Fts DTE-14Enchosun) .., . ..., .00 0eenn ... .. 519.95 02Ch iy rogrammer
and signal connector cable. AA" batteries. Can ba used wil
th
ol portabla.siereos srown below, and I3 compaiibis with most HI-TEK 14-XEY NUMERIC KEYPAD JE664 EPROM PROGRAMMER
PartNo.TSU-012 ............... $29.95 crcell b i t meims LTEK K88 Koybor Lsomn). Maasied = | 8K TO 84K EPROMS — 24 AND 28 PIN PACKAQES
AM3-8 8 AA Alkaiine Batteries ... . .. 8'for $7.90 Part No. K-14 .. L e e e SR AR L R e e (T parRlen
d thocks bt d EFROMS = Erwlstes PROM
Stereo ALPS 29-KEY CALCULATOR KEYBOARD o e et -.:::'E:?sé‘ . "‘G’l’aﬂi‘ 3 adlng o Loods ta
mumms uelu awitzh, $o0 3-pasition twitch, and twa 2-peailion switchas, | 42 RAM by keyboard ’F““"'l-""h' '\"Ifi
Cassette Player ZEA e ol st S i B HISVAL, i, 16W powet Caatuphn  Encature, Cole o
b bl b xR Part Ho. KB 207040 {Fits DTE-11 Enclesur) . vier......54.95 each 5‘:._" " pan i e e gy i ouw daind
= POWER SUPPLY +5VOC @ 1 AMP REGULATED Transaction Tech i
* Lightweight Headphones JEG64-A EPROM Programmer . . . .$995.00
» Cri2/Metal/Normal e ﬁ.‘eiﬁmﬂwfﬂu'u"lw%‘:':“gf:l“ﬁ zﬁ“‘a‘ ""‘n"ni::i:ln'" g .—-_—._._.__‘“""“'” & Tested | Includes JM18A Module)
Tape Selector Part No. PS511 ....$19.95each Y JEEGS — RAS232C INTERFACE OPTION — re J:mns::zc Indertace
« AL Raliing Meshanism ﬂw—m SANPREGULATED -~~~ Deitron | SRSE GO TR 05 1 Lo 1 Corptr s e i,
2. UDC Adjriable @ 8 4mp. OVDC (025 amp. Musabi car. | Lot 8t - cad pay. Siop i 2. Opton may b adepled o othr compuate
FEATURES: »Blue camying case, shoulder strap, ball strap, I w2 . Daia shent nloded e JEGEA-ARS raom prog wiiress Optien $1185.00
lightweight headphones, FM stereo tuner pack & instruction manual P'ﬂ No. OPS-1. Eine .$29.95 sach Assembled and Tesled {inchides JM8A Modula)
* Talklino * Tona selector » Cro2iMataliNormal fape seiector « LED POWER SUPPL\' +EVD|: 75 l“P wrchning. | EPROM JUMPER MODULES — The Je664 s JUMPER MODLULE | Persenah
= Builtin microphona » Stopleject, plny @ lz'mc @ ! 5 ““P SWI'ICH!HI! ty Medute) it 3 plug:in Module that pre-sats JEGEA for r rAmminy [’
o 4 Ingai: 115VAC, 50-60Hz @ 3 amp/230VAC, S0H, Fim et gy seec - T EPRORL & o Bsuren EFROLL S fIopE e i
control = Ext, power Inpul jack -Hudnl::.n: ;-ck -Auionlup ] it R . 1 e SW X B e e e LR
Tscianiam (sravenia ot fom aumerivg whes Wk ooaln | | PartNo. PSOVO . ... e B e e —
stc] » Weight: 13 oz. » Requires 4 AA battecies nol included) « Size: POWER SUPPLY 4 Channel s«llchlnn %\m Supplj‘ JMIBA  Z7IBTUSZE  niel Metorola Neiontl NEG.T :L:
B7L % 4"W x 1-U8"H Micepescaser. i <ampute, Iocminal, modica squigment nd praces conrl applcalons MBS TMS2TI6 Moloroia. TI [ 45,12, +12} $14.95
Model TWF-802 $69.95 fie '-"‘ﬂ'?d’""""‘ S g L “"““‘h'ﬂ"&ﬁ'.‘ﬁ rrend ISl S A
s asaesanans = . | Fupisu, NEC. Hitachi, =4 1495
AM3-4 AA Alkaline Batteries ............. 4/53.95 pAAIAIEEL T Gt i o5 uach | Mo Mowesrs M .
atorela $1495
POWER SUPPLY Adjusta Suuhchlng uwnu 05 Ampl INEE 2764 Iniey sm
CREDIT CARD A L20N0C; SYIC @ 5K, 6VIC @ LIAINOE @ LIA, 12900 @3, 10V0C @ 105 240 gl ik 1 #1488
? Daresitge Prescion Inpe: 115VAC 50/63Mz. Dutpu vl witin 20V, B28tLx
AM/FM RADIO 257 1 2257, W, 325 mens g
JEZZAKH . . ......... ..§79.95 sach sz 8" Floppy Disk Drive
World's Thinnest JEZ24A Asombled & Tested . , . e .....5089.95 sach Ve g Shugart 801R
B - 23 * Shugal
' Stereo Hi-Fi 84-Key Keyboard CONTROL 134 -Key Keyboard compatible
This is a pocketable AM/FM stereo radio with a lolding sterso hoad- DATA * Single-Sided
phone. 11 welghs just 5 or and measures 4% "L x 2%"W x %" Thk. « 77 Tracks
Comes compiete with radio, and cane. Uses Data Entry
1w AAA batterles (not Included), Keyboards ) EUCIMU:‘IK Bytes
Part No. TCR-809 $29.95 each Parallel Output ehany
et R b bl R > ol * Industry Standard
CA153A......... $60.95 | FTZshiaided Base |Cpq48 ., ... ...$99.95 v
JOYSTICKS 95Ke . Kovboard SPST Swi 80-Kov Kovboard The FOD1004 3 Flopmy “nlaldmn findustey Standard) foatures
_“TF— - single o doul Iyt
J5-5K HP.:{ = ey heyboa ASCII __ay_ . Sypoar drmnmty Yrcnsl:l r::: Kvgﬁ'sr:ncm:m;ln umuﬂ%‘m talsec,
1;nxr T PEARA e | ¥ & OUTPUT : daute daaslly, The FOGGY s desjgoed to vork m:'r:‘lhu gingle-
J8-100K 1 e Y TIAG & SEore. + 2VOC 8 L VDG 1.3 ampa
TaperPots ... .. ... ! el é’:lﬁlﬂl ‘mu_ unl?as plc!nrad above [dgo: :;i’?::l:‘ﬁ:‘o-:'s‘;oww J:I;D;m%: ’
18-150K }Eu:riiﬂur aw',d'l” cables). Size: 8.55W x 14°L x 4.5°H. Woigha 12 ba. nci
TR - CA154A.........$79.95 Case CA150C Fart o Price
svg-40 40K (2) Video Con- - T FOD1008 Buy1for . .$269.95 each
188K {Pictured) oller inCase. . ... .. $4.95 § Color; keycaps: black, blue, red - cover: black wibeige base. 21%: "x8"x3% *.61bs. | =rpi008 Buy 2for . '$250.95 each
JS KNOB  Knob for JS5K,100K,150K . . ... $.89ea. | BUG BOX™ — 10 individusl campartments  BUG BOX™ ~00 FDD100-8  Buy 10 for $249.95 each
JVC KNOB KnobfordVC-40 ............. $.99 0a. | *Siores 60 Einor30 14 or 1&-pin DIFs « Bug rugs
—| 2Con arced winimvers 130 <+ Comearnert  STORAGE 5% " Mini-Floppy Disk Drive
Digital Thermometer Kit | s a375 x5 deen® Borsie:d873358" - GYGTEMS Fgmgr:;:.;sfﬁgg"g;:gvm%
3 = made: FM single, uble density. Power.
e ?:.ﬁ'rm:'?;.”'ﬂ.m,r;ﬂﬂ Tl pgcl]l}r egu"flaws.ofa; Blue, (A} Red, (W) BUG CAGE'™ (BGC-001-___) with Bug Boxes % HM """‘..,T?,}'ﬁ IM‘IIM\P
el s EMWM—W_M LSI BIG BUG BOX™ — sasigned 1o atore i gy e ek
linvous LED 8” hi. display, [ BOX001 7 5220 | largs |C's, Resisiors, Gapacilors and Diodes = Divic: Brica
Range: -40°F 1o 199 °F, 40°C BGX-0104 10 1w od Into 1hrea compartments measuring 1° % 4,157 x
1o 100°C. Acouracy =1t deep » Three vertical and theee horizental | FD200 51
inals Callb I BGX-001- Ll s sn dividers Included » Bug Rugs nol included « Box | Single-skiud, 40 tracks, 250K byles capachy
- e Fan taninelt rc':l‘:l us, | Baxaio AS | : L LN B LD i FD250. . 199.95
- St Simulated walnut case. A BUG CAGE™ — 12 jocations store Bug Boxes, Plasit :nmh?’ccﬁé?c?ﬁ?'ﬁ[magiﬂfm Red, (W) Double-sided, 35 tracks, 433K byles capaciiy
- wall adaptor included. Sizs: Bug Boxes or Bug Trays * Modular and In- | Lbeoe [} Yeliow : ; —
JE300...... $39.95 ey-Lxainx . '-“Efﬁ:':gu; Ho ;1;%;;1&33;%:3% e OO, OR CODE o EXPAND YOUR MEMORY
- - I T . ..
BOOKS ﬁguanlc:oj p‘ui‘:u specity coler taodr: iB?:NS: ?{"1 :tw;: ) Tievis “‘J 52:: 4 TRS-80 to 16K, 32K, or 48K
NATIONAL SEMICONDUCTOR — INTERSIL — INTEL HRed, (W) Whits, () Yallow i) ANTLSTATIC = :‘:': ; = :“"" :: to Ig: :nqulm (1) One Kit
e Part NoJColor Code cs | BLX0OT{ JAS................. 1 542 odel 3 =  From 4K fo equires (3) Thres Kits
National CMOS Data soomnu 7 Pantoleolortece %%
0 pag 80C00L(  )2Cages (81oc.oa) . §11.05/pkg, | BLXOI04 1AS . 10 3T Color = From 4K to 16K Requites (1) One Kit
BACK PACK™ — sgit-aah s f .
o BUG TRAY™ — Stores in Bug Cage » Molded | back of ICs * Shows mc‘i'.n“ﬂrrf.'n'igé.'c"ﬁfw?’.'.‘uﬂﬂ ! m”:.‘,:ﬁ:}‘.‘;’,,.‘ﬂ:?.,"n':wf‘
National Lin rD.lu Book (1582) . iR Y plastic » Theee slyles: Opan (1 compariment 3.05" x 10 IC pins + 532 labels in each packa I.Incluclnaq
{1376 pages) LM, LF, ADC, DAC, LH Seriss 45':1111- \-'t:«lllc:gl 5 ows:ar;rr:::ml: 5 xg-;g‘ X ﬂs} 3:"2’3" blunnjola:w |?:'-E?:m r;-:k-ac"ﬁr 1 u TRS-16K3 *200ns for Color & Model 11l ...512.95
30004 National Series B0 — Board Lavel Computer (1980) . 5485 .m‘lu;;xr:}u" Trcticars: c&nSmnf. . + \'ur Thes Mabals for TTL and CMOS 1Cs | TRS-16K4 *250ns for Modell,.................$10.95
(224 pages) size: 3.55% x 505" x 6" = Black color anly » Microprocessor package :onlmnn 744 Iannls n
30005 Wational TTL Logic Data Book(1981) .+ ...+ .. ...s 8995 | PARTNO. _ DESCRIPTION PartNo. __Description Price TRS-80 Color 32K or 64K Conversion Kit
T400,LS,LH,S, and DMBOX) Serie: BTHOO1  Horizontal Bug Tray BPT012 T e E T 8735
S5 e T oo s Uogsenl” MBS Dh R s e i e e st ek
30005 Above (3) 30001,3,5 as set ..$24.95 BT0-001  Open Bug Tray . aerneeand BPM-012  Combo .. ooeee-o 1436 itk 0 and E clreult boards, and all new colos computers to 32K.
e i s R LR waps | BTeoes  tofsach Bug Tray(3) ... 408 | BPUO12 5 955 | Minor o 82K mamory will allow Ihg Uno of ail EAKol
{454 pages) RAMs, ROMs, PROMs, EPROMa Serles BUG RUGTM — siatic discharge protection for | BUG TAGS™ — selladhesive, casytoread | o oynamic RAM.
30009 Intersil Data Book (1983) . 3995 | CMOS and MOSFET devices = Pro-cut 1o dimen: | |aieig for marking Bug Box and LSI 81g bug Bax | TRS-64K2 $54.95
o Sata Bek 1R % oo ol Y ::0:’"‘: e z?:cn_“::s.‘ e om0 068 en | TRE-OANZ e v P e mts 5
30010 Matienal Audic/Radio Handbock (1980) . . ....segs || PacMo.  Bemerptlen _________ B4 | o0p0r no,  pEScRIPTION ary. PRICE .
BRG-030 30 foam rectangles for Bug Box $1.88 | == =S 00 28 - - -
(240 pages) Pro-Amps, AM, FM & FM Stareo, Power !mm z 200 . -
2011 Matlona] Linear Application Handbook (1940).. ... . $1645. | 0038 Sloamrec. lorLSIBig Bug Box. 188 | BTLE _Th H0 840 Sprlte StY|9 Faﬂ
(738 pages) Application Notes, Linear Briels, ete, CAGE KEEPER™ — pins column ol Bun BTR-200 LS Scholtky 200 408 = 36cim free air delivery
30012  Naticnal PAL Data Book (1982) A 171 Boxes in Bug Cage BTS-200 cial 700 (K] * 3,125 sq. % 1.665" depth
(176 pages) Data Sheet, PAL Design CKPOOS Sinch ... 5 nwm. BTH-800 Mixer 800 1335 = 10 yrs. cont. duty at 20°C
0013 Zilog Data Book (1983) ... 8T8 CKP-010 10 inch ot ioeoeo. B.90IDkg. MORE BUG TAGS AVAILABLE! » 115V S0/B0Hz

641 pages) Mlcmmomi. s and Sumwi Oﬂlm i
010400 I|| | Component Data Book (1982) ... .. ....... 51485 * * % BUG Box SYSTEMSINTHODUCTORY SPECIAL +* * * PWS2$0?U‘mu;‘.m .05 99502,
w3 Full data shoats for Intal's products incl. mem Towr cholen: regular or anti-tiatie, Inchidee 2-Bug Cages (12 lecalisns); 6-Bog Bexws; 3-LS1 Big Bug Baxes; 1-horizentsl Bug Tray; *PWS2107F Hew £14.95 en.
ces, microproc., pariph. & ind.imil, product: 1-apen Bug Tray; 1-vertical Beg Tray; 1 package Bug Rug ber regular Bug Bexes: 1 package Dug Rug fer L3I Dig Bug Baxes; 1 R~ *"9& ~77 TP ci.iiel 5

a
205610 Intel Peripharal Design Handbook (1881 _..5995 [package Miver Labeis (B0 sach), Coler: Bug Baxes and Coges - Blun, Beg Trays - Black.
{B28 pages) Full data sheets, applicatic

i o SP-BUG Regular (Retalivalue $59.45). . . ... ................Sale Price $49.95 in-
perlpheal devics companents » ™ | sPBUGAS _ AntiStatlc meui vseser Sala Price §59.95 Muffin-style Fan

Anti-Static (Retail value $57.45)
= 105cim free air delwery
Universal |+ 468" 5q. % 1.50" depth.
« 10 yrs. conl. duty at 20°C

Computer Kny‘hurd Enclosures $10.00 Minimum Order — U.S. Funds Only Spec Sheets — 30¢ each
! Busk Desk-Top Enclogures California Residents Add 6': % Sales Tax Send $1.00 Postage for your

e Gevamac ity meaics. | Shipping — Add 8% plus $1.50 FREE 1983 JAMECO CATALOG -
3 ,k‘:",’:c?.:.‘:mmm Send S.A.S.E. for Monthly Siine Fiyer ~  Prices Subject to Change 4 *.Impadancs protecied, smbients 15 707C
i T e [ a1 s Bt vorawo RRANMNP : s g s
i o A o 1200 1 m°’.';u 2l el §‘ 1, Y MUZALU Geeedd | s3g5ea.

celor) e bes! paied ashasion e mod call for Tolar W "MU2AIN  Wow. .. oooaans $14.95 ea. >
iy A Rq':nmmm o] m’“m"“ Qlﬂnll“ = '-"mi-n;”mh 0
P — Fisamors intrucient cused piscounts, 17 76043 Mostek DC/DC Converter )
DTES [PanelWIINTE! oo ocovonsce ::.82485 ELECTRONICS +5 VOLTS TO -9 VOLTS =
DTE-14 Panel Width 135 .. .. 529,95 1355 SHOREWAY ROAD, BELMONT, CA 94002 Pinied cicult mounting Setissens i ). @
DTE-20 Panel Width 19.25% ............ $34.95 |4/a3 PHONE ORDERS WELCOME — (415) 592-8097 Telex: 176043 DCH0 ...... $2.95 ea. or 2/$4.95 *
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RADIO-ELECTRONICS

@ SANYO
AFFORDABLE,
HIGH
PERFORMANCE -,
COMPUTE MBC 1000
Special Soft Package Included
»Z-80 CPU e CP/M
064 KB RAM e S BASIC
0328 KB FLOPPY e WORDSTAR
® 12" GREEN e CALCSTAR
SCREEN (80x25) ® MAILMERGE
® CENTRONICS/ ® SPELLSTAR
SPeciAL $1,995

PRINTERS

EPSON MX-80+ Ill w/Graftrax . ... $579

EPSON MX-BOFT+ Ill w/Graftrax $629
849

EPSON MX-100+w/Graftrax ... ... S
OKIDATA dual mode printer (near letter
quality) #92A.............cuoeis $625
OKIDATA #82A (814").. $419
OKIDATA#83A (15") ... . $699
OKIDATA #84P............ $1,039
CENTRONICS 122 Parallel .... ... $869
CENTRONICS 352 S/P 200CPS §$1,609

Signalman Mark | Modem-$99
Direct connect modem/RS-232C; Built in
interface cable and connector; Light, com-
pact, Bell 103 compatible Data/voice switch

BMC-12A
12" Gman’Phosphor Monitor $99

PERIPHERAL DRIVER IC's
UHP 400, 401, 402, 403, 407, 408 & 432
Applications: driving stepping motors, re-
i:ﬁv,;se. incandescent lamps, solenoids and
r interface devices with Upto 1 AMP
output current per package.
75¢ each 10/$5.00

Have Some Fun...Fun...Fun!
PROGRAMMABLE MESSAGES
IN SP&CE,K ‘?1"33 SPACE WRITER

MICRO-CONTROLLER BOARD
(Kit/$98.50)

® Controls lights, relays, swilches,

appliances

Built in basic interpreter

Supports 20K M

Provides 4K to 16K EPROM

2716 & 2764

@ Supports Real Time Clock (option)

®RS232 Serial Port

24 lines 1/O

o Parallel printer port

© Built in EPROM programmer

o5/ opetation (supply ot ncl
operation (su not incl,

o PC ﬂrd. Compongnts. Instr{:ctions

REAL-TIME CALENDAR CLOCK
MODULE —Kit/$39.50

o Turn equipment & lights on/off under
« Monhor times.of events &
onitor times of events uip. usaj

@ Date & time-stamp files & gﬁnt?ou!s e

@ Provide time: year, month, day and day-
of-week

© Automatically adjusts for number days
in month/leap year

® Register-oriented for direct microproc-
essor interface

© CMOS design for low power cansump-
tion and battery backup

@ Internal pullups to safeguard data

. r::émack signal it data changes during

® Fast 500ns accesstime & compact plug
in design

APPLE

Heart Rate Monitor

UHF-TV PREAMP

(As featured in Radio Electronics March/
May articles, 1982)

This 15ive d pre-
amp can add more than 25 dB of gain to
your system. Lots of satisfied customers
and repeal orders for this high quality kit,
which includes all component parts, PC
BD, Case, Power Supplyand Balun $34.50
A bled Version $57.50

KIT-§39.95

Terms: MICRO-MART accepts Visa, MC and telephone COD's. Minimum order $10.00. Shipping—
US, orders, $2.00. Canada and other countries $3.50 (includes ins.). Shipping rate adjusted where

applicable. NJ residents add 5% sales tax.

MICRO-MART @ 508 CENTRAL AVE., WESTFIELD, NJ 07090 e (201) 654-6008

CIRCLE 90 ON FREE INFORMATION CARD

DON’T
FORGET

YOUR
READER
SERVICE

CARD

P PHASOR PAIN FIELD — Fatented and recently developed
in our labs is being tested by Gov't for riot control. Soon to come
(5 § under weapons restrictions as an infernal machine. Easily hand-
held. Hazardous IF NOT USED WITH DISCRETION
AfLEH PLANS (sold for animal control). . . ....515.00
INVISIBLE PAIN FIELD GENERATOR — Produces a di-
rectional field of moderately intense pain to back of head up to

(0] 50 Cigarette pack size enclosure is easily hidden.
R IPG-3 PLANS . . . $7.00 IPG-3K KIT & PLANS . . . $44.50
IPG-30 (assembled for animal control) ... . . . . $50.50

S

PHASOR STUN/BURNING WAND — Produces sufficient
electrical energy capable of burning flesh. Intended as a person-

al defense device.
PSW-3PLANS .$8.00 PSW-3K KIT & PLANS . . $50.50

RUBY LASER RAY PISTOL — [ntense visible red, burns.

hazardous, with parls sources.

RUBY PLANS (includes all part sources) . . .. ....5$15.00

CARBON DIOXIDE LASER — Generates 20-40 watts of

continuous power capable of burning, cutting, hazardous. (with

=] all part scumesg ey Cas L. .$15.00
LASER RIFLE — Produces 200-3000 puises of 30 watt opti-

R cal energy. Portable and easily hand-held

S .. $10.00

L
A
S

LAG-3 PLANS s ST

LRG-3K KIT PLANS (minus diode) ceieeen., $120.50
LASER — For the beginner, visible red "‘optical

version'*, non-hazardous

LHC-2 .....$5.00 LHC-2K KIT & PLANS . . .. .$24.50

HIGH POWERED PORTABLE ENERGY SOURCE

FOR LASERS AND MAGNETIC WEAPONS — Explod-

ing wires, shockwave, etc. Miniature size.

HPS-1 PLANS. . . $8.00 HPS-1K KIT & PLANS. . . $49.50

PARTICLE BEAM WEAPON — PLANS . ....515.00

INFINITY XMTR — Uses telephane lines for sélective home
or office listening while away on business or vacation.

INF-1 PLANS . . . Bl : : .$15.00
SEE IN DARK — Long range, total darkness
SD-4 PLANS . . . $10.00

LONG RANGE WIRELESS MIKE — Crystal clear quality
— miniature,

FBT-7 PLANS $7.00 FBT-7K PLANS & KIT. . . $34.50
WIRELESS TELEPHONE TRANSMITTER — Long
range, automatic
VWPM-5 PLANS $10.00 VWPM-5K PLANS & KIT $34.50

Send tor FREE catalog descripton of above plus hundreds more
plans, kits and completed items. We accept MC or Visa or when
ordering, send check or money order. We pay shipping charges
‘on orders over $50.00, otherwise include 10% with remittance.
SENDTO: SCIENTIFIC SYSTEMS

DEPT. RS, BOX 716, AMHERST, N.H. 03031

DISCOUNT TEST EQUIPMENT

LOWEST PRICES AND IMMEDIATE DELIVERY FOR

OVER 40 YEARS

KEITHLEY COMPLETE LINE OF
132C 132F INSTRUMENTATION
Temp. Gauge AT TH E MOST
1670 + 10 remp cauge | COMPETITIVE PRICES
DOV + TAMS * 157 Resalu- including
A YousoRe Features Of AMPROBE
il A
Drop Proof » B&K
;z::igraﬂ, In- $1 85-70 BEgllggﬁN
FLUKE
TRIPLETT ﬁ'&%ﬁi
3500 3550 LEADER
MURA
avtorenge o | P "SoAR
range selects =_ . [ (200uaACIDC TRIPLETT
Range annun- r = Blr;::léocgenzk. VIZ
m: -8 airenges | CALL TOLL FREE FOR
. SAME DAY SHIPMENT
$121 $73.50 SAME DAY SAVINGS

HICKOCK

LX-306

3% Digit « New VARI-PITCH
Full Function, Variable Audi-
ble Tone *0.25% Accuracy ®
AC/DC Volts * AC/DC Cur-
rent * Resistance And Diode
Test = Low Battery Indicator
* Sustains 4' Drop

$139

New Model = 20 MHz
Dual Trace * 0.5 mV Sen-
sitivity = More

LEADER

LBO 524L

New Model = 35 MHz
Dual Trace * 0.5 mV Sen-
sitivity » More

$690 $915

WM. B. ALLEN SUPPLY

1601 Basin Street, New Orleans,

Over 70,
in stock for immediate delivery.

LA 701
000 electronic items

16

CALL TOLL FREE

800 535-9593

LOUISIANA TOLL FREE 800 462-9520
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16K Apple Ramcard |&

LIST 195
ACP

85995

® Full 1 year warranty

® Top quality — gold fingers
® Expand Apple |l 48K to 64K
@ Compatible with Z-80 Softcard™
@ Allows system to run with CP/M™, PASCAL,
DOS 3.3, COBAL, Visicalc, etc.
@ Supplied with extra 16K RAM & has (2) LED's

32K STATIC RAM
2 or 4 MHz
Expandable

Uses
2114L's
18K 4 MHz Kit $150.95
§120.95

® 339.00
BOARD 30.95
Bare Bdw/allparts less mem,  99.65

217.85
26806,

REPEAT OF SELL-OUT
58 Key Unencoded Keyboard

This is a naw 58 key terminal Keyboard

& majpor [
It Is uncoded with SPST keys unat-
tached to any PC board. Solid molded
plastic 11* x 4* base,

Unencoded
Key Pad

18 key Keypad with
1-10 keys and tab,
retum, (-, (Jand ().

ﬁ.'o“u

64K CMOS

RAMCARD
|IEEE
ompatible
Uses
Low Power
6116 IC's

$ Sviolt
Single Supply
Assm and Tested

INTEL “5&ad°
Super Fast!

Super
Low Power

Part No. 2147 ......$1.95 ea.

UV “EPROM”
ERASER

Model

DE-4

$89.95

Holdl 4EPHOM'I

Model 5-52T !335 00

STEPPER MOTOR

f' Operates by applying
5 . 12VDC in one direc-
tion and then revers-
ing polarity (or square
wave). Uses 12VDC,
Clock Wise Rotation,
Rated 3 RPM at 4
ACP P.P.5. with a 5 degree
PRICE stapping angle.

95
$3ea. 10 for $34.95

16K Memory

Expansion Kits
for Apple/TRS-80

pes 4116 16K $1 2-95

200/250nS
CALL FOR VOLUME PRICING

R8232 SIEIIM. TESTEH
X RS232

| Lme Tester
|| (7) LED Indicators

w '24%

on
Other Styles Also Available

Specily computer
CORCOM FILTER

‘ Popular

CORCOM
Compatible Line Cord Add ... $3.50

INTEL CODEC IC
P/N 2910A
For Digital

Voice

PR
Agj._ac RF Modulator
b s for
Eagy “ 37 COLOR
B g

L B/W
P/N 1082 Channel 3 o 4 $695

AMD MODEM IC

P/N AM7910
1200Baud
5 Volts

Special ACP Price‘sgu

é SURGE
|
15 Amps 250 Volts

18
For Filter P/N 28124 ... $4.95 es.
SUPPRESSOR
“Surgeonics”
Power Sentry
. irgz;slen? suppression
Low Price ’39“
co N N ECTO RS
DB25P (RS232)
DE25S Fomale
Hood
Set with Hood, Sale
22/44 ST, KIM
43/86 5/T, MOT
50/100 5-100 Connetior W/W
50/100 5-100 Connector 5/T

B118/2018 57 .05
B2B4-84K

41182 l
AHB—E a/1295
W

28888888

=
=1 382588

8155 50,85
8158 045

5212
8214

50 2805
MOS PROMS

2764 [BKx8) TS S$£9085 2708 (460nS)
2732 (4Kx8) TS 1295 2708 (850nS)
2716/2516, 5V 17024

(2KxB) TS TE5  MMS203A0
TMS2716,6V, 12V 17.95 |MM52040
2758, 5V, (450n5) 350

2513001 (5V) Upeer 3850 DACOS
2513:005 (5V) Lowse. 1095 DAC100
2513-ADM3 {5V) Lowee 1465 BO38 Funchon Gererator
MCMESTIOASCH Shited 1295 MCAD2 VOO
MCMESTAD Math Symbal 1355 LMSES VO

oniral 1345 XAZI06

S5.75
525
575

1450

177101 07 & Minftiogpy 2455 TRIGO2D (SY, 12v)
1781 Dual Floppy 2085 AYSI012 15V, 129
179101 Dusl Flopoy. 3655 AYS1014AIBI2 (5144
ATO1-02 Dusl Floppy 4405 AYSTDISAIRED i5W)
1792 0O, 05 Fioppy 495 M0

1797 DO. DS Flegpy 95 e

1691 Data Separator 1895 2350 USAT

2143 Clock Gonerater 1895 16718 Adbos

B700 8 bt Binary 1350 W

B701 10 bt Binary 200 4702

T8 TS 1250 Woisd1

400 Voil o Freq Coow. 725 COMSOIE

8750 3% Dgit BCO 1385 INS8230

140816 6 Bt 395 AYS2T6

140818 8 il 585  AYS-3600

DACOI Do A 595  MMST40AAC

LOW PROFILE

[ S e e e

h P i I e e S R YT e Ty eyl ¥
R reBESRRR RN RRERRSdnBRSRBRESRRE

By
= hato
G

LM741CHN/H
LM741CN-14

HRNNBEShEEARRANAEERRES

LM1414M

gRohZRBEERREEL.

PR = e
RS

—omamoam
Rd28

Beassnbabs

8T8

BRANBREREEABRBRYBEE;

8 pin LP
14 pin LP
18 pin LP
18 pinLP
20 pin LP
22 pinLP
24 pin LP
28 pin LP
40 pin LP

3L HIIIEWIMP
SOCKETS (GOLD)

1-24

N
]

25-40
B pin WW

10 pin WW (Tin)

14 pin WW.

16 pin WW

5‘_2

Bak

25888

SWITCHES

2Position § .89
4 Position
5 Poaition

6 Position

8 Poaition
9 Poaition
10 Position

MUFFI

N°® FAN

The dependable, low
cost, largest sellingfan
for commercial cooling
applications.

® 105cim free air delivery
® 468" sq x1.50" deop.

Weight - 17 oz

SPECIAL PURCHASE
ﬁ’\ $g 505

PARALLEL ALPHA NUMERIC

PRINTER

18 Column Printer prints 16 nuinerical columns plus 3
columns which have math, alpha and other notations.
Each wheel has 12 DGG"]m with position 12 blank.

Position 11 onr

decimal point or #. Wilizes 2.75"

have
wide adding machine tape and a dual cu!or ink ribbon IrIDut data paralle!

feurbit BCD ¢ tor cincuit(se

d). Print rate, 3 lines

per second. Operating voitage 22-28VDC with typical cycle time of

340mS: Size 6Y2"W x 3%"H x 5%"Dp. New.

$9.95 ea. 3/827

SUPER IC CLOSEOUT SPECIALS

14411
T4LSS68
TALSATT
TALS241
8259
B561 RAM
LM733CH
LM323K

$7.95
a/1.89
2/1.90
2M1.99
6,85
205
/1.99
395

TOLL FREE

B5T1A
SIG 2652
8253

$6.95

800-854-8230

910-595-1565

BOBOA CPU
2102 RAM
4060 RAM
2732
UPD410
UPD411
2708 EPROM B/2095
2114 B/14.50

5295
75

140

5027 CAT 5895
2001 395
8029

MM5320

9131 RAM
EMM4402

10415

BTOOA/D 216 95

Mall Order: P.0. Box 17329 Irvine, CA 82713
Retall: 1310BE. Edinger, Santa Ana CA 82705

(714) 558-8813

542 W. Trimble, San Jose, CA 85131

(408) 946-7010
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T4161 8
T4182
74163
TA1E4
TA165
74188

~sm@mn o e : :
oo SRRRAd R RESBREATTER
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sarvice charge. Add 3% shipping & handiing or $2.50,

Prices subject to change without natice Soﬂw items
subject 1o prior sale Wae reserve the right tosubstitule
manufacturer. Rotall prices may vary.
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ature Connectors
5,76, 25,27, and 18 contast sckde pod cxntacts

entified by the HANDLING CHARGES VOLUME DISCOUNT

e items. Than

Add $2.00 8  0.00-% 99.99 .

- s . . .75 % 100. X

o Hi. csll 210631 y madl send your .d.. to: nln XY, Hnghuq- 32 Sesth, Th p..., WA 56700 3 25.00-549.99 :M" o n.nn g
DJGl‘ H’EY GUA.N'ANI’E.E « $ 50.00-599.99 .. Add $0.25 $ 500.00.5999.9
iRl $100.00& Up. . . ... .NoCharge $1000.00 & Up
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BUY QUALITY ELECTRONIC &
INDUSTRIAL COMPONENTS
__From the Source!
THIS MONTH'S SPECIALS!
POWER SUPPLY MODULE
WIDE RANGE INPUT 3-TERMINAL
SWITCHING REGULATOR
BOSCHERT 3T12AP
Input DC voltage +10V to 60V,
Output DC voltage adjustment

y range +4.5V to 30V, Dutput
A current 0-12A. Dimensions: 57L

SR < AW % |‘."H.1595 EACH
DC Series Regulator OC Power Supply
POWER 1B5-6 POWER-ONE
Input DC vollage 40V, _HN5-9/0VP

outpul DC voitage +4.5V
to +65V. Input-output 47-440 Hz Output
miggdiit 4 VoC .| +5vDC at 94, Dimen-
Dimensions 24" = 24" = T'H.| o2 “=etliy 25 ey

1350 gach 199 eacH
MUFFIN FANS 115 vac 50/60 Hz

IMPEDANCE PROTECTED.
HOWARD 4%" Sq.*1%"115 CFMLike New.... 8.95 ea.
IMC

Input: 115/230 VAC

#4" $q.%1%"115 CFMNew......... 10.95 ea.
ETRI 3%" 8q.%1" 21 CFMNew......... .95 ea.
220/240 Vac 50/60 Hz-IMPEDANCE PROTECTED
IMC %" Sq, % 14115 CFMNew. ........ 9.95 ea.
IMC 10" 0.D.*3%"230 CFM New.........19.95 ea.
1882 GTE SYLWANINA AUDIO DUTPUT
COLOR TV PARTS TRANSFORMERS

Remote Control Amplifier Miniature-500 OHMS to B
wi/Infrared Pre Amp 9.95/Set| OHMS. P.C |eads .29¢ ea.

MECHANICAL TRANSFORMERS
TU TUNER Dual PRI-115/230
Ghannels 2-83, Sylvania Sec-6V-3A

part No. 54-43617 10.95 ea. | 1B8VCT-3A... 3.75

RELAY GD #1077
SPST[23 MADC Coil=P.C leads 14" x 14" x %" 98¢ ea.

PAT. #4,259,705 !
VE S Ae l

4

DON’T

SOFTWARE! e

Power Line Spikes and Hash often cause
memory loss or erratic operation. Often
floppies, printer & processor interact!

OUR patented ISOLATORS eliminate
equipment interaction AND curb damag-
ing Power Line Spikes, Surges and Hash.

Filtered 3-prong sockets and integral
Spike Suppression. 126 VAC, 15 Amp,
1875 W Total - 1 KW per socket.

ISO-1 ISOLATOR. 3 Filtered Sockets;
1000 Amp 8/20 usec Spike Sup-
pressor ....... AT $76.95

ISO-4 ISOLATOR. 6 Filtered Sockets;
1000 Amp 8/20 usec Spike Sup-
PreSSOM n e aios $128.95

1ISO-3 SUPER-ISOLATOR. 3 DUAL fil-
tered Sockets; 2000 Amp 8/20 usec
Spike Suppressor . ..... $115.95

ISO-7 SUPER-ISOLATOR. 5 DUAL fil-
tered Sockets; 2000 Amp 8/20 usec
Spike Suppresor ....... $186.95

Master-Charge, Visa, American Express

TOLL FREE ORDER DESK 1-800-225-4876
(except AK, HI, MA, PR & Canada)

ELECTRONIC KITS

FROM HAL-TRONIX

2304 MHZ DOWN CONVERTERS. TUNES IN ON
CHANNELS 2 TO 7 ON YOUR OWN HOME T.V. HAS
FREQUENCY RANGE FROM 2000 MHZ TO 2500
MHZ. EASY TO CONSTRUCT AND COMES COM-
PLETE WITH ALL PARTS INCLUDING A DIE-CAST
ALUM CASE AND COAX FITTINGS, REQUIRE A
VARIABLE FOWER SUPLY AND ANTENNA {Antenna
can be a dish type or coffee can type depending on the
signal strength in your area.)

2304 MOD 1 (Basic Kit) $19.95
[Less case & Mtings

2304 MOD 2 (BasicPre-amp) $29.95
(less case & fitings)

2304 MOD 3 (Hi-Gain Pre-amp) $39.95

[inciudes case & Mungs)
POWER SUPPLY FOR EITHER MODEL ABOVE IS
AVAILABLE. COMES COMPLETE WITH ALL PARTS,
CASE, TRANSFORMER, ANTENNA SWITCH AND

CONNECTORS (Kit) $24.95

A L L S W S $34.95

Slotted Microwave Antenna For Above

DOWNVEIEIS oo s raiensvrvsiesmnsansnes .$39.95
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 op-
erates on 8 to 18 volts at 10 ma. Complete unh $12.95.
(The abave units are ideal for receivers, counters, etc.)

16 LINE TOUCH TONE DECODE KIT WITH P.C.
BOARD AND PARTS .....ooovierieinnnriesissesssinns $69.95

12 LINE TOUCH TONE DECODER KIT WITH P.C,

BOARD AND PARTS L. o eevserssreesnreessesssasenss $39.95
16 LINE ENCODER KIT, COMPLETE WITH CASE,
PAD AND COMPONENTS........c.cvviiemmnrsssionns §39.95

12 LINE ENCODER KIT, COMPLETE WITH CASE,
PAD AND COMPONENTS. $29.95

saRaRNRsasRRbEnE

Complete Sets of P.C. Boards Available For: Unicorn
Robot Project and Heart-A-Matic Project.
MANY, MANY OTHER KITS AVAILABLE

Zand 39 cais stamp or SALL for inbeemation and fyer on sthee
HAL-TRONDX procusts. Ta evder by phens: 1313205178

HAL-TRONIX

RADIO-ELECTRONICS

-
=]

Electronic Specialists, Inc.

=8 P.O. Box 1104
s wain ¢ wowion  Southgate, Ml 48195

waZEW

:
=Y 5]

300 Adams Blvd,, Farmingdale, N.Y. 11735
516/694-4100 ® Toll Free 800/645-9060

171 South Main Street. Natick. MA 01760
ORDERS OVEN 125 00 WILL BE SHIPPED POSTPAID EXCEPT
OM ITEMS WHERE ADDITIONAL CHARGES ARE REGUESTED.

Technical & Non-B0O: 1-617-655-1532 SHIPRING
IFORMATION, &1 525 FOR RANDL S Ay b HCLUDE ABOITION:

CIRCLE 95 ON FREE INFORMATION CARD

Q o HCKR=90 MYLAR CAPACITOR KIT $17.75% :
g 90 radial printed circuit :
bypass and coupling mylar -
J Al Mick-180 533_50 type capacitors.mave f..u. HCER-90 £l
3
Yy i :
A

Ejﬂwmmmﬁm ELECTRONIC

CIRCLE 97 ON FREE INFORMATION CARD CIRCLE 92 ON FREE INFORMATION CARD

VISIT OUR M| TRIMMER POTENTIOMETERS some polyester etc,

L FT, ! .18 5 ALL GOOD  FOR EVERY DAY
YOUR PARTS SUPERMARRET SAMPLE STORE™| sinjature controls,both

PROJECTS. A ﬁ
I'EXACT FOR THE POCKETBOOK - i
horiz mounts ; :
:35: ;;azsgragsonmsnﬂ packed in a plastic,clear g
go P B o 0 RO

tray with hinged 1id
1B TYFES (5) EACH

{50 2ND AVE SOUTH,  NASEVILLE TENN. 3720l

“-
00-251-5566_TOLL FREE ORDER LINE 108 pov- axial tesd POLY_* 22"
- = = - . ‘ pos. axial lead POLY
18 TENNESSEE RESIDENTS 1-615-244-b4ki $15.00.minimum or der CAPS.asdorted uf s and
. leages. . these are the
N iMING CHARGES: $2.75 TUTAL REGARDLES OF WEIGHT AND SIZE OF ORDER. ya
c:)ﬁflsislﬁ.?s TOTAL SHIPPING: QUANTITY ORDERS NECOTIATED F.0.B SHIPPER s caps which :::giﬁ:;"
PRINTED CIRCUIT BOARD PRINTED CIRCUIT BOARD PRIRTED CIRCULT BOARD AEREEh ks (¥ ovenives roe - | and low fallure rate. A '
e ———— il TRLE e “l"'?ﬂ,:;ﬂ‘" "=t )| 18 TPYES of (8) PCS. r'xﬁ it
g noTor wivren rurs wi.coes || 108 POLYSYPRENE CAPS Jlcbidd 3
WGE= WHITE GLASS EPOXY BGE=BLUE GLASS EPOXY  P=PHENOLIC v weries || SO HEL b 35
rPe1601 FUEL SAVER again packed In a re- "'
ALL DIMEWSIONS ARE IN INCHES : 7S B D ke e NG
# % 1% K17, - -
DESC. DIMENSIONS PRICE ] URDER LINE _BOU-251-3353 B -a— X
JAVAR (ORDED. ¢ e A2 09d 1N MUSIC CITY WE WILL g
PCB-1001 MW 12 x 18 4.00 ECK-200 CAPACITOR KIT FIDDLE WITH THE PRICES -«
PCR-1002 fce 'E 364 x 2t 1. 40y LI_r YOU NEED QUANTITY. - p
PCB-1003 WGE 12 3/8 x 4 5/8 .90 _1. T l-—-—- e i a— DCK-270 pPc LEAD CEramIc pIscs si12.75 |
PCB- 1004 BGE (-1 7/8 x 17k 1.00 ' r ] 270 ceramic disc capacitors
PCR-1005 P 4k x 3 3/8 1.40 L) f \ printed circuir leads
PeD-1006 ’ % 24k 2.80 " ; GOOD USEABLE VALUES,price
PCB-1007 P x Tt -ag ; L includes, 18 secrion clear
ﬁ..{g‘gg : 50'819”“ !.;o == 2 gé;s:lc‘bozluish hinged i
B- * 1 .Teuseable for many
PCB-1010 P £ 16k x 6 3/16 120 200 LYTICS | NFu-1FUSE HOLDER (3)for 52,00 =2 3
PFCB-1011 P a 18k x 3 . v 3 OVERALL LENGTH, INC.HOLDER (13) TYPES of 15 PCS.
ey 1012 Co3 A T 5: 48 IECK-200 $8 : 50 60 INCHES, DUAL MIRES. o e
rcB-1014 B 6 CHH e A INLINE Fust HoLpeR” TE lCATALOG $2 .00
PCB-101 i T o i
PCB-1016 BGE 25/8 x 9 -30 )r
Mo M ¥y 13§40 PG.CATALOG CRAMMED w/GOODTES (EREE W/ORDER
018 ? x : R e =S e EC e at
:?:::}ou WGE gox 12 2‘:"0 TR-54 $6.50 (3) FOR 513,00 -
PCB-1020 BGE = 2 x 12 . a2 THIS VERSATILE TRANSFORMER CAN PRODUCE &V, 12V,18V,24v
PCB-1021 WGE == 4 1/16 x 36t 2.80 5 30V, 36V, 42V, JUST BY COMBINING THE WINDINGS YOU CAN
PCB-1022 BGE d: Tk x 24 3.30 3 g MAKE JUST ABOUT ANY TRANSTSTOR POWER SUPPLY YOU WANT
PCB-1023 P 18 x 24 8.60 TO FIGURE THE D.C. OUTPUT UNDER LOAD, USING A BRIDGE
—— RECTIFIER, MULTIPLY AC VOLTAGE BY 1.1 LESS ABOUT 1%
ELS-K72 SLIDE SWITCH KIT $18.75 'ﬁ‘ o VOLTS FOR RECTIFIER DROP,
S LIDELSHITCHES ' ECKA-72 MINI-AXIAL K :
: - A 1T 56.85
g;’:r 11‘§l"3‘;:;3:3‘ 1;';3'::‘“:", ) L o e 72 axial lytics,price a FCKR-72 MINI-LYTIC KIT 56,85
A L : coTTRet el includes 1B section cont- ) 72 radial electrolytics.
switches ea. o yp . @lner,with hinged 1lid and q: S price includes handy re-
(10) coaTRoLs B34 reuseable, for many things useable 18 section cont-
. et IITAN AXIAL MUST!1! <O} |ainer with hinged Lid. .
I FORMED 5 E=i]4 ea. 8 types .
= — X LEAD PC |t LiniT PER ORDER (T DT TS VT Tou 3146
Sy et 9.5, BOARD 1/4 WHILE THEY LAST.(BUY SFVERAL) Toes Cxslcs 160 AtaTrs roatis .
L L3
ELSK-72 SLIDE SWITCH KIT §18.75 B s 52 [
P2 s1ide switches,price IN 18 SECT L ic .
includes ,handy reuseable Yoo ] =
slastic tray,with hinged L7 59.75 G L
L83 atcess o any swicch (HERBRY | 120 resen itval- |1 o (R
. SWITCHES OF A TYPE IN Y4l M ; ; 2 i
N 18 SECT.DIVIDED TRAY. FEEE, jLACAIIS e NS ERTIONT ] <7l “ b,_!___“’ /
G‘L——"— : mes=- - =
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ramse2y  the first name in Counters !
9 DIGITS 600 MHz $129%

SPECIFICATIONS:

Range:
Sensitivity:

WIRED

20 Hz to 600 MHz

Less than 10 MV to 150 MHz

Less than 50 MV to 500 MHz

0.1 Hz (10 MHz range)

1.0 Hz (60 MHz range)

10.0 Hz (600 MHz range)

9 digits 0.4" LED

Standard-10.000 mHz, 1.0 ppm 20-40°C,
Optional Micro-power oven-0.1 ppm 20-40°C
8-15 VAC @ 250 ma

The CT-90 is the most versatile, feature packed counter available for less
than $300.00! Ad d design f include; three sel le gate times,
nine digits, gate indicator and a unique display hold function which holds the
displayed count after the input signal is removed Also, a10mHz TCXO time
base is used which enables easy zero beat calibration checks against WWV.
1295 Optionally; an internal nicad battery pack, external time base input and Micro-
power high stability crystal oven time base are available. The CT-90,
performance you can count on!

7 DIGITS 525 MHz $992

SPECIFICATIONS:

T50 wired, | yoar warranty 129,93 Resolution:
CT-50 Kie 50 day parts war

ramty 109,95
AC-1 AC sdapéar 393
BRI Nicad pack +AC Display:
Adugeer’ Charges -

OV-1, Micro power Oven Time base:
Eme base 4998
Exornal teme base sput 1495

Power.

WIRED

PRICES:

Range 20 Hz to 525 MHz .
Sensitivity:

Less than 50 MV to 150 MHz

Less than 150 MV to 500 MHz

Resolution: 1.0 Hz (5 MHz range)

10.0 Hz (50 MHz range)
100.0 Hz (500 MHz range)

The CT-70 breaks the price barrier on lab quality frequency counters.
Deluxe features such as; three frequency ranges - each with pre-amplification,
dual selectable gate times, and gate activity indication make 1
snap, The wide freq y range enables you to ly signals

from audio thru UHF with 1.0 ppm accuracy - that's .0001%! The CT-70 is

CT-70 wired, | year warranty

$99.95

CT-70 Kit, 90 day parts war-

ranty
AC-1 AC adapter

84.95
3.95

BP-1 Nicad pack + AC

7 digits 0.4” LED the answer to all your measurement needs, in the field, lab or ham shack adapter/charger 12.95

1.0 ppm TCXO 20-40°C
12 VAC @ 250 ma

Display:
Time base:
Power.

JE8 7 DIGITS 500 MHz $799%

WIRED

SPECIFICATIONS:

Range 1 MHz to 500 MHz
Sensitivity:  Less than 25 MV
Resolution: 100 Hz (slow gate)
1.0 KHz (fast gate)
7 digits, 0.4" LED
2.0 ppm 20-40°C

5 VDC @ 200 ma

Here's a handy, general purpose counter that provides most counter

at an unbelievable price. The MINE100 doesn't have the full
frequency range or input impedance qualities found in higher price units, but
for basic RF signal measurements, it can't be beat! Accurate measurements
can be made from 1 MHz all the way up to 500 MHz with excellent sensitivity
throughout the range, and the two gate times let you select the resolution
desired. Add the nicad pack option and the MINI-100 makes an ideal addition
to your tool box for “in-the-field" frequency checks and repairs.

8 DIGITS 600 MHz $159%

WIRED
SPECIFICATIONS:

20 Hz to 600 MHz The CT-50 is a versatile lab bench counter that will measure up to 600 MHz
Less than 25 mv to 150 MHz  with 8 digit precision. And, one of its best features is the Receive Frequency
:“E”H":;‘;o] 51&[-?:::0 630 MHZ Agapter, which tums the CT-50 into a digital readout for any receiver. The
10.0 Hz (600 hﬂ{:::nge] adapter is easily programmed for any receiver and a simple connection to the
8 digits 0.4” LED receiver's VFO is all thatis required for use. Adding the receiver adapter inno
2.0 ppm 20-40°C way limits the operation of the CT-50, the adapter can be conveniently
switched on or off. The CT-50, a counter that can work double-duty!

&

MTNl-lm wired, 1 year
warran

$79.95
AC-Z Ac adapter for MINI-
100

3.95
BP-Z Nicad pack and AC

adapter/ charger 12,95

Display:
Time base:
Power.

Range:
Sensitivity:

CT-50 wired, | yearwarranty  $159.95
CT-50 Kit, 90 day parts
warranty

RA-1, receiver adapter kit
RA-| wired and pre-program-
med (send copy of receiver
schematic)

Resolution: 119.95

14.95
Display:
Time base:

Power. 110 YAC or 12 VDC

29.95

DIGITAL MULTIMETER $99 .:p

The DM-T00 offers professional quality performance at a hobbyist price.
Features include; 26 different ranges and 5 functions, all arranged in a
convenient, easy to use format. Measurements are displayed on a large 314

SPECIFICATIONS:
DC/AC volts: 100uV w0 1 KV, 5 ranges

$99.95 DC/AC

DM-700 wired, 1 year warmanty

DM-700 Kit, 90 day parts
warranty

AC-1, AC adaptor

BP-3, Nicad pack +AC
adapter/charger

MP-1, Probe kit

79.95
3.95

19.95
2.95

digit, ¥ inch LED readout with automatic decimal placement, automatic
polarity, overrange indication and overload protection upto 1250 volts on all
ranges, making it virtually goof-proof! The DM-700 looks grear, a handsome,
jet black, rugged ABS case with convenient retractable tilt bail makes'it an
ideal addition to any shop.

current

Resistance:

Input

impedance:

Accuracy:
Power:

0.1uA to 2.0 Amps, 5 ranges
0.1 ohms to 20 Megohms, 6 ranges

10 Megohms, DC/AC volts
0.1% basic DC volts
4°C cells

AUDIO SCALER

For high resolution audio measurements, multiplies

UPin frequency.
® Great for PL tones
@ Multiplies by 10 or 100
® 0.01 Hz resolution!
$29.95 Kit

$39.95 Wired

5 [

ACCESS ORIE S

Telescopic whip antenna- BNC plug
High impedance probe, light loading
Low pass probe, for audio measurements. .
Direct probe, general purpose usage
Tilt bail, for CT 70, 90, MINI-100
Color burst calibration unit, calibrates counter

against color TV signal.

[ e ]

ez | O
/ 1452 PHONE ORDERS
Y 14526 CALL 716-586-3950

CIRCLE 68 ON FREE INFORMATION CARD

COUNTER PREAMP

For measuring extremely weak signals from 10 to 1,000
MH:. Small size, powered by plug transformer-included.
® Flat 25 db gain
® BNC Connectors
® Great for sniffing RF with pick-up loop

insurone

$34.95 Kit

$44.95 Wired

guoronteed . examine for 10 doyx if not p

ol form for refund Add 5

toomaximemof 310 Overieos odd 15

for s

pir
con

$2 Orden under 310 odd §1.50 NY resident add 7% tox
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RADIO-ELECTRONICS

oK

MP Systems

'; > " MP Systems

N

p:}" MP Systems
MP Systems

Fast, Reliable Service is Our
Specialty.

MP SYSTEMS
WILL IMPROVE
YOUR MEMORY ...

64K EXPANSION KIT
9 pcs 4164 200 ns

$74.25

16K EXPANSION KIT
8 pcs 4116 200 ns

$11.95

AND DRIVE YOU

IMI's™ Industry Standard 5 1. 4" Winchester Disk

Drive
6mB . . : - e $865 00
Siemens™ 8 Fioppy Disk Drive
FDD 100-8 . $30000
FRANKLIN ACE 1000
$1350.00
APPLE CLOCKCHIP
MMS58167AN S 1500
EPROMS
2708 565 2716 550
2132 900 2532 1200
DB CONNECTOR
DB25P (AS232) $295
DB25S (Female) : 425
Hood - 180
DB9P b 250
DBa9s 3.37
Cover 110
DB15F o
DB155 . 3 421
Cover 1125
6500 FAMILY
RE502P $ 695
RE511P 34 55
R6520P A 400
RE522P. 620
RE532F : 8 55
RE545P 17 65
RE551F ! vere 8BTS
LPS lI®
High resolution high speed lignl pen for Apple 11™
computers Compatible with Frankhn Ace 1000
5349.00

ASK FOR FREE FLYER
ASK FOR QUANTITY PRICING

$100.00 minimum order.
Terms C.0.D. Prepaid or credit to rated firms.
F.0.B.: Laguna Hills, CA.

Shipping charges will be added.

All pricing subject to change without notice.
Call for quantity pricing.

Bank cards accepted: MasterCard, Visa

. MP Systems

/23341 DEL LAGO

“ LAGUNA HILLS, CA 92653
(714) 770-6411

182 CIRCLE 81 ON FREE INFORMATION CARD

MORE GAIN
THAN A VARACTOR UHF TUNER

SATISFACTION
i
e GUARANTEED
$15.00
Freq. Range UHF470-
BB9YMHz Channels 14-83
Output Channel 3.
Part No. B20 Available on request: Ch 2 or 4.

Modified High Gain Tuner. . ......... $15.00

1. The first thing we do is change the standard
diode found in every tuner to a Hot Carrier
Diode.

2. The tuners output is then measured and
compared to our computer derived chart
from which we determine the comrect
value coil o add across the IF output for
maximum Pre-Peaked gain.

3. The tuner is fed a standard 10db antenna
input, and while monitoring the output on
our Spectrum Analyzer, the tuner is tuned
to the desired channel and its oscillator is
offset for the desired output frequency as
follows:

Ch. 2:58Mhz Ch. 3: 63Mhz Ch. 4: 68Mhz

We call this step peaking because the tuners output looks like

a peak on our spectrum analyzer and the highest point of that
peak is actually adjusted for the desired output.

4. Finally, we measure the tuners output one
more time which is again compared to our
computer derived performance chart to
ascertain the correct value of the second
coil which is added to the tuners internal

connections.
This procedure was developed by GILCO and its our computer
derived performance charts that make our tuner better. That's
becausa almost every tuner gets a different valua coil before
it's peaked and then a different value coil after it's peaked. The
combinations are endless and the way we determine the values
is our secret.

PRINTED CIRCUIT BOARDS
Part No. B21 Printed Circurt Boara. . . . .
1. This Printed Circuit Board uses only one
jumper, others use 9.
2. The component layout is screen printed on
the Component side of the pre-drilled P/C

Board. !
The solder side of the P/C Board is covered
with High Temperature Solder Resist for
ease of assembly.
This P/C board was designed to take advan-
tage of the Gilco High Gain Tuner which
means its circuitry is simpler and more
efficient than those circuits that require
inferior Varactor Tuners.

ELECTRONIC PARTS KITS
Part No. B22 Complete Parts Kit. . . . . . $80.00
All resistors (30), Potentiometers (1-5K, 3-10K), Panel Mount
P (10K), Electrolytic Capacitors (6), Ceramic and
Mylar Disc Capacitors (35), Variable Capacitors (4), All inter-
grated Circuits (7), Voltage Regulator, Heat Sink, Diodes (4), IC
Sockets (4-8 pin, 3-14 pin), Power Transformer (24V/1A), Coil
Kit with No. 26 wire (4), Speaker (4'-3 0z.), Standoffs, Coaxial
cable, All misc. Hardware, etc. All parts are individually
packaged and labeled.
All luding the wire, Coaxial Cable and
heat sinks are included in the parts kit. This means your as-
sembly time from start to finish is only 4 hours.

Order all 3, B20, B21,B22. ... ......

o

-

Order 5 each, B20, B21, B22. . . . .. 95.00/set

Part No.

A02 New 2 Stage Low Kit $18.00
Noise 28db gain RF
Amplifier Specially
designed for kit builders

A03 New 1 Stage Low Kit $10.50
Noise 14db gain
Amplifier

AD4 75-300 OHM matching $1.00
Transformer,

F59 Coaxial Connectors. . .

Mall order only. Send check or money order ln-:
GILCO INTERNATIONAL, INC.
P. 0. Box 8817, Coral Gables, FL 33124
Tel. (305) 823-5891 For COD orders add 10% shipping
and handling or for orders over $50, add 5%.
FL residents add 5% sabes tax. Piease write for more inlormation

FUJITECH aubio kiTs

LATEST AUDIO TECHNOLOGY
FROM JAPAN

|

Model A501 Power Amp

* Pure Class A 25W + 25W

* Switchable to Class AB 100W + 100W
Switchable to Bridge Class A 100W mono
* Switchable to Bridge Class AB 300W mono
* Frequency Response 5-200KHz (-1dB)
* Signal-to-Noise Ratio 120dB
Non-magnetic Chassis
“QOut-board’ comprehensive protection
circuitry
* DC circuitry with limited use of NFB
3 Hli-ﬁ;‘ Efficiency Fluid Convection Cooling
* Tl under 0.007%

. .

KIT ONLY
$299.00

Model A502 DC Stereo Control Center
* Direct DC coupling from Input to Output
DC servo circuitry
Cascade FET Input in all stages
* Separate Moving Coil RIAA amplifier
Distortion below 0.005% (3V)
Max OQutput 15V
* Frequency Response 20Hz-20KHz £0.2 dB
Maximum Phono Input
MC = 16mv RMS (1KHz)
MM = 270mv RMS (1KHz)
Built-in Headphone amplifier
Reélay Output Muting

KIT ONLY
$349.00

o

$349.00

Model A1033 Integrated Tube Amplifier
* Latest Japanese Design
* Distortionless Output Transformer using
special winding techniques
* Most circuitry on PCB for easy assembly
and humfree performance
* QOutput 30W = 2 Ultra Linear
(Switchable to Triode)
15W x 2 Triode Output
(near class A performance)
* THD under 0.4%
* Frequency Response 30~30,000 Hz (-1dB)
Separate Pre-Out and Main-In KIT ONLY
$499.00

$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.
st s s e — s o= ]



Parts Values for Builders and Fixers

In Stock! High Quality! Big Selection! Personal Service!
Two-for-One! Programming Téah'gig.r Computer Connectors

Books for Your TRS-80%

1495

Indicates “opens”,
“shorts" and cur-
rent gain in small-
signal and power

TRS-B0O

Solder 25 D-Submini Peripheral

types, PNP and
NPN. In or out of

Connectors. Use optional hood when
less than 25 conductors are required.

AZAE : ElMale: 276-1547 .. .. .oviivs 2.99
circuit. R
VAR battery. GlFemale. 276-1548 .......... 3.99
22-025 ...14.95 [HIHood. 276-1549 , .. ......... 2.19

Quality Microwave Devices

Fe— B Project Enclosures
%
RGQ 7.95 Each For 795 31% Off

[AlHome Computer Programs. House-
hold hints let you use your Model III

for home finance, meal planning, lawn
and plant care, tutorial math problems,
Christmas card mailings, even bingo and
darts. 330 pages. 62-2069

[BlIntroduction to TRS-80 Graphics.
Explores the computer’s ability to create
appealing graphs, outlines and many
more special effects using line printer,
character and pixel graphics. For BASIC.

O]
“Silver"" finish, aluminum
chassis, vented steel top.

[Cl21/2x51/16 x 45/16" Reg. 6.95.
PTO:2007 . AP vt rpyieian s or T Sale 4.77

[D]31/ax 71/2x57/s" Reg. 9.95.
270-229

Panel Lettering

[JIMRF-901. Low-noise NPN for small-
signal RF use to beyond 2 GHz. Manufac-
turer's prime. 300 mW. 276-2044 ... 2.99
H-P 5082-2835. Schottky barrier di-

odes. Ideal for UHF and SHF mixers. 1pF

[E] Panel Transfers. 4 sheets. 270-201 . . . . 2.59

134 pages. 62-2073

max. 276-1124 ......... Pkg. of 2/1.99

Capacitors Miniature 4PDT Relays Audio Connectors Crystal Mike Element
For PC or Socket Mounts For Stereo Hookup 69 g
- 499 NEW 1
1 : < r For projects that call
12VDC. Swiiches for sound. High mpe-[
Mylar and ceramic discs. up to 4 circuits. dance. Perfect for re- \
Includes NPOs, Hi-Qs, N-750s. Rated 3A at 125 placement.
272-801 ...... Set of 100/1.98 gﬁc-;ﬁimﬂ- 160- 270-088 ....... 1.60 SN
m 1.
12VDC Solenoid f;gﬁ;; ..4.99 Axial-Lead RF Chokes
399 4500-ohm coil. [CIDIN Plugs. For speaker con- Low As
275-212 . . 4.99 nection to car stereos, European 79@ E%
“G" frame. For 1 2;:-%?]38!: Solder-type. e
J | . 0 |9V | 274008 ... ... ...,

I?at;ggcgb?rﬁgz Each M/ DIN Inline Jacks. Solder-type. For RF bypass, filtering and peaking,

valves, more. Relay Socket. 27400905 1, IR 2/79¢ 10 pH. 1.5 amps. /4" dia. x 7/8" long.

31-ohm, 430 mA Rated 3A. For [N] Stereo Playback Y-Adapter. 273101 .. ..o hi 79¢

coil. above. Adapts phono plugs to '/a" mike 100 pH. 2.0 amps. 516" dia. x 11/4"

273-251 . .3.99 275-221..1.49 jack. 274-369 . ........... 1.99 [0 aTe B S | o S e 99¢
Project LED Lamps 30-Gauge Solid Buss Wire Micro SPDT
Cut ¢ Kynar® Wire 5VDC Relay

b, Reg. 99¢ §0 49

i 39 949
TLG-107. Light it up 50 Feet 2
with LEDs. High 0 Feet
brightness. Mounts in Cf’m‘;’ g:; :;1 ? .
3/16" hole. 2V at 20 White 278.507 Makes ground wiring easy. For Perf~-  Just 11/32 x 3/g x /4" Contacts: 1 amp
mA typ. Green. Blue 278-503 Board and PC projects. Pretinned at 125VAC. 55-chm, 90 mA coil. .100"
276-034 . . Sale Pkg. 2/69¢ Yellow 278-504 24-ga. copper, 278-1341 .. .. . 1.49  centers. 275-240 .............2.49

8-Position DIP Switch ~ Assorted Magnet Wire Rainbow Wire Packs Fast PIN Photodiode

199 IFcnr digital or 3 Spaols b M 2 Save Reg. 99¢
ow-current .

5 use. Mounts 399 Each 50¢ 1. 49
in 16-pin DIP
socket or on 2‘?‘&” ﬁl:?goﬁ;rs Eoriogiyollage TIL413. High linearity. PRV:
PC board. 40 ft. of 22-ga., 75 ft. of 26-ga., 200 A 30. Diss: 150 mW. Perfect
275-1301, ft. of 30 ga. daal for w1ndtng coils. 2-Conductor. 35 278-755 .. 2.39 for IR communications,
1.99 278-1345 .. . 3 Spools/Sale 3.99 | 4-Conductor. 25! 278-757 ...2.39 even music. 276-144 .. 99¢

Radioe fhaek

A DIVISION OF TANDY CORPORATION « OVER 8700 LOCATIONS WORLDWIDE

Retail prices may vary at individual stores and dealers
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6 AM
4164 “zi 5625 TMM2016 s 4%
ALL MERCHANDISE 100% GUARANTEED! CALL US FOR VOLUME QUOTES
STATIC RAMS ¥ isc o Z-80 8000 6800

2101 256 x 4 (450ns) 1.95 j 8035 5.95 68000 59.95
5101 256 x 4 (450ns) (cmos) 3.95 :;;} st zwgp?_, Phs 2.95 8039 6.85 6800 4.95
2102-1 1024 x 1 (450ns) 89 1793 ; e : INS-8060 17.95 802 7,95
2102L-4 1024 x 1 (450ns) (LP) 1.29 1795 SERE 5.9 INS-8073 24.95 6808 13.90
2102L-2 1024 x 1 (250ns) (LP) 1.69 1797 i ZBO-DARTESS15.25 8080 3.95 S80oE o.5s
2111 256 x 4 (450ns) 2.99 6843 34.95 Z80-DMA 17.50 8085 5.95 3

2112 256 x 4 (450ns) 2.98 8272 39.95 Z80-PIO 5.75 8085A-2 11.85 £809 o
2114 1024 x4 (450ns) 8/14.95 UPD765 39.95 Z80-510/0  18.50 3088 G ar 810 2.95
2114L-4 1024 x 4 (450ns) (LP) B/15.25 1691 18.95 Z80-S10/1 18.50 5087 ALl 6820 4.95
2114L-3 1024 x 4 (300ns) (LP) 8/15.45 2143 18.95 Z80-510/2 18.50 AT 2968 6821 3.25
i:: :L-z 133; x : (200ns) (LP) 8/15.95 INTERFACE Z80-510/9 16.95 iR S :::: 1;-::

4 x (55ns) 4.95 8T26 1.69 : 12.

TMS4044-4 4096 x 1 (450ns) 3.49 8728 2.49 4.0 Mhz s o 6843 34.95
TMS4044-3 4096 x 1 (300ns) 3.99 8795 99 . 6844 25.95
TMS4044-2 4096 x 1 (200ns) 4.49 8796 .99 L80ASCEL 800 8185 20.95 6845 14.95
MK4118 1024 x 8 (250ns) 9.95 8797 ; LT eSS 8185-2 39.95 6847 12.25
erperibotial oobd bl o] b DMB131 i Z80A-DMA 27,50 s i £950 A8
TMM2016-100 2048 x 8 Emo::; ;:1: DF8304 : ZBOA-PIO 6.00 :;;: i:::: s Sie
HME116-4 2048 x 8 (200ns) (cmos) 4.95 ogead . ZBOA-SIO/0 2250 6860 9.95
HME116-3 2048 x 8 (150ns) (cmos) 5.95 MiSC Z8OA-SI0/1 2250 L ik
HM6116-2 2048 x 8 (120ns) (cmos) 8.95 = ZB0A-SIO/2  22.50 e 6875 8.95
HME116LP-4 2048 x 8 (200ns) (cmos)(LP) 6.95 3242 . Z8OA-SI0/9  19.95 8200 pRcd 23
HME116LP-3 2048 x 8 (150ns) (cmos)(LP) 8.95 A o ¥ 8202 29.95 6883 24.95
HME116LP-2 2048 x 8 (120ns) (cmas)(LP) 10.95 : 6.0 Mhz 8203 29.95 68047 24.95
Z-6132 4096 x 8 (300ns) (Qstat) 34.95 Z80B-CPU  17.95 8205 3.50 68408 19.95

LP = Low Power Qstat = Quasi-Static Z80B-CTC  15.50 8212 1.80 6800 = 1MHZ

2513-001 UP
Z80B-PIO 1550 8214 3.85 68800 10.95
Eaacnbait O NInG 95 8216 175 68802 22.25

DYNAM I C RAMS ?35?7‘7’"0 cng ZILOG 8224 2.25 68B0SE 29.95

TMS4027 4096 x 1 (250ns) { s tif - 26132 34.95 8226 1.80 pongs 29958
UPDA411 4096 x 1 (300ns) i T 10 28671 39,05 8228 3.49 68810 7.95
MK410s  8192x1 (20008 Z WSS Sd. 523 e
MM5298 8192 x1 (250ns) ! CRT CRYSTALS 8243 4.45 68B50 12.95

4116-300 16384 x 1 (300ns .
4116-250 16384 x 1 5250:“; Es?sNTROLLERS 32.768 khz 1.95 8250 10.95 6BBOD = 2 MHZ

4116-200 16384 x 1 (200ns) j e M 1.0 mhz 4.95 8251 4.49
4116-150 16384 x 1 (150ns) . HD465055P 15:95 1.8432 4.95 8253 6.95
4116-120 16384 x 1 (120ns) ] ; 2.0 3.95 8253-5 7.95

2118 16384 x 1 (150n3) (5v) 2.09715 8255 4.49
4164-200 65536 x 1 (200ns) (5v) 68047 ’ 2.45?5 2 3:: 8255-5 5.25
4164-150 65536 x 1 (150ns) (5v) . 3.2758 3‘95 8257 7‘95

A= ainaies voltaupply - 3.579535 3.95 8257-5 8.95
i 4.0 3.95 8259 6.90
5.0 3.95 8259-5 7.50
E P R 0 M S DP8350 5.0688 3.95 8271 39.95
1702 256 x 8  (1us) BIT-RATE 5.185 3.95 8272 39,95
2708 1024 x 8 (450ns) GENERATORS 5.7143 3.95 8275 29.95
2758 1024 x 8 (450ns)(5v) MC14411 11.95 6.0 3.95 8279 8.95
27186 2048 x 8 (450ns)(5v) BR1941 11,95 6,144 3.95 8279-5 10.00
2716-1 2048 x 8 (350ns)(5v) 4702 12.95 6.5536 3.95 8282 6.50
TMS2518 2048 x 8 (450ns)(5v) COM5016 16.95 8.0 3.95 8283 6.50
TMS2716 2048 x 8 (450ns) COMs116 10,85 10.738635 1.95 8284 5.50
TMS2532 4096 x 8 (450ns)(5v) MMs307 10.85 14.31818 .95 8286 6.50
2732 4096 x 8 (450ns)(5v) UARTS 5o ST 8287 6.50
2732-250 4096 x 8 (250ns)(5v) AY3-1014 6.95 Fi e 8288 o
2732-200 4096 x 8 (200ns)(5v) AY5-1013 3.95 17.430 3.95 8289 49.95
2764 8192 x 8 (450ns)(5v) i AY3-1015 6.95 ’ : =
2764-250 8192 x 8 (250ns)(5v) PT1472 9.95 18.0 3.95
2764-200 8192 x 8 (200ns)(5v) TR1602 3.95 18.432 3.95 FUNCTION
TMS2564 8192 x B (450ns)(5v) 2350 9.95 20.0 3.95
MCEBB764 8192 x 8 (450ns)(5v)(24 pin) 2651 8.95 22.1184 3.95 GENERATORS

TMS6011 5.95
5v = Single 5 Volt Supply IMB402 705 32.0 3.85 MC4024 395

IME403 8.95 LMS5E6 149
INS8250 14.95 DATA XR2206 3.75

EPROM ERASERS KEYBOARD ACQUISITION 2038 395

Capacity Intensity CHIPS :ggg:gﬂ 1:2:
Timer Chip  (UW/Cm?) T 4 ADC0809 449 INTERSIL 9000 SERIES
PE-14 6 5,200 83.00 CLOCK ADC0817 9.95 9316 1.00

PE-14T 6 5200 119.00 s DAC0800 495 il o 9334 2.50

DAC0806 1.95
PE-24T 9 6,700 175.00 MM5314 4.95 DAC0808 2.95 ICL7107 12.95 ng 3::2
PL-265T 6,700 255.00 MM5369 3,95 DAC1020 825 ICL7860 2.95 9601 s

MMS375 4.85 DAC1022 5.95 ICL8038 3.85
i : : 9602 1.50
PR-125T 15,000 349.00 MMS58167 8.95 MC1408L6 1.95 ICM7207A 5.59 96502 1.95

PR-320 15,000 595.00 :g‘a‘;}};"‘z 1;’.:3 MC1408L8 2.95 ICM7208 15.95
VISIT OUR S o P

JDR MICRODEVICES, INC. RETAIL STORE T-Thiné?;.':'sg;iﬁ.a

1224 S. Bascom Avenue PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING
San J ose, CA 95128 TERMS: For shipping include $2 for UPS Ground or $3 for UPS Blue

Label Air. Items over 5 pounds require additional shipping charges.
00-538-5000 L] 800-662-—6279 (CA] Foreign crders. include sulficient amount for shipping. Ther $10
= minimum order. Bay Area and Los Angeles Counlies add 6%, Sales
{408] 995-5430 ® Telex 1 ? 1 ‘1 10 Tax. Other California residents add 2 Sales Tax. We reserve the
right to subshitule manutaciurer. Nol responsible tor typographical
£1982 JOR MICRODEVICES, INC. errors. Prices are subject to change without nolice. We will maich or

beal any competiior's price provided il is nol below our cost

CIRCLE 86 ON FREE INFORMATION CARD



271 6 16K EPROMS $3 EACH

ALL MERCHANDISE 100% GUARANTEED!
74LSOO

74LS00
74LS01
74LS02
74LS03
T4LS04
T4LS05
74LS08
T74LS09
74LS10
74LS11
74L812
T4LS13
74LS14
T4LS15
T4LS20
T4LS21
T4L522
T4L526
74LS827
74LS28
T74LS30
74LS32
74LS33
T4LS3T
74L538
74LS40
74LS42
74LS4T
74LS48
T74LS49
T4LS51
T4LS54
T4LS55
T4LSE3
T4LST3
T4LST4
T4LSTS
T4LST6
T4LST8
T4LS83
T4LS85

74500
74502
74503
74504
74505
74508
74509
74510
74511
74815
74520
74522
74530
74832
74537
74538
74540
74551
74564
74565
74574
74585
74586
745112
745113
745114
745124
745132
745133
745134
745135
745138
745139
745140
745151
745153
745157
745158
745161
745162

.32
.35
.35
.35
.35
.35
.40
.35
.35
.35
.35
.35
.35
.40
.88
.85
.35
.35
.40
.40
-50

1.99
.50
.50
.50
55

2.75

1.24
A5
.50
.89
.85
.85
.55
.85
.95
95
.85

1.95

1.95

T74LS86

74LS90

T74LS91

74L592

74L593

T4LS595

T4LS96

T74LS107
T4LS109
74LS112
74LS113
74L5114
74LS122
74L5123
74LS124
T74L5125
T4LS126
74LS5132
74LS133
T74LS136
T74LS137
T4LS138
74LS139
T74LS145
74L5147
74L5148
T4LS151
T4LS153
TALS154
TALS155
TALS156
T4LS157
74L5158
74LS160
T4LS5161
74LS162
T4LS163
T4LS164
T4LS165
T4LS166
T4LS5168

Prices Slashed!
74S00

745163
745168
745169
748174
748175
745181
745182
745188
745189
745194
745195
745196
745197
745201
748225
745240
745241
745244
745251
745253
745257
745258
745260
745274
745275
745280
745287
745288
745289
745301
748373
745374
745381
745387
745412
748471
745472
748474
745482
748570
745571

1.85
1.75

1.95
3.95
3.95
.95
.95
3.95
2.95
1.95
6.95
1.49
1.49
1.49
1.49
6.95
7.95
220
2.20
2.20
.95
.95
.85
.95
.79
19.95
19.95
1.95
1.90
1.90
6.89
6.95
245
245
7.95
1.95
2.98
4.95
4.95
4.95
15.25
2.95
2.95

IC SOCKETS
199 100

74LS169 175  74LS323 3.50
7as170 149 7atsa2e 175 M SPRST G5 LT 18 e s WO
74LS173 .69  74LS352 1.29 16pinST 17 13 1. 1 s 50 o
74LS174 55 74LS353 1.29 18pinST .20 .18 e 19 ma s 4008
74LS175 .55  74LS363 1.35 20pin ST 29 .27 e 1o a2 295 07
74LS181 215 74LS364 1.95 22pinST .30 .27 74143 295 1506
74LS189 895 74LS365 .49 24pinST .30 .27 7‘3: 25 74145 .60 4005
74LS190 .89  T4LS366 .49 28pinST 40 .32 L 29 74147 175 4010
74LS191 .89  74LS367 .45 40 pin ST 49 .39 7407 29 74148 120
7aLs192 .79  74Ls368 .45 [l 64pinST 425 call 7408 24 74950 135 )
: : ; 4012
74LS193 .79  74LS373 .99 ST = SOLDERTAIL 7409 19 74151 55
Bpin WW .59 .49 7410 19 4013
T4L5194 69 TALS3T4 .99 14 74152 65
pin WW .68 .52 7411 25 4014
74LS195 .69  74LS377 1.39 16 pinWW 69 .58 u 74153 55
. . 412 30 4015
74LS196 .79  74LS378 1.18 1BpinWW 99 .90 ni X s 125 o1e
74LS197 .79  74LS379 135 20pin WW 108 .98 Loiix S 7188 75 P
74Ls221 .89 T74LS385 1.90 22 pin WW  1.39 1.28 7416 25 74156 .85 4018
74LS240 .95 74LS386 .45 24 pin WW  1.49 1.35 Lo - 74157 55 io1g
74LS241 .99  74LS390 1.19 28 pin WW  1.69 1.49 L ;a f: 74159 165 G20
7405242 .99  74LS393 1.19 40 pin WW  1.99 1.80 4 . 74160 85 P
74LS243 .99  74LS395 1.19 WW = WIREWRAP 7421 35 74161 69 i
74LS244 .99  74LS399 1.49 16pin ZIF  6.75 call 7422 35 7a162 85
24pin ZIF  9.95 call 7423 29 74163 69 4023
74LS245 1.49  74LS424 295 ZIEgne 3 v = i uak
7405247 .75  74LS447 37 28pin ZIF 10.95 call 4 74164 85 e
74LS248 .99  74LS490 1.95 ZIF = TEXTOOL 7426 29 74165 .85 Aot
7415249 99 74LS624 3.99 (Zero Insertion Force) 7427 29 74166  1.00 e
74LS251 .59  74LS668 1.69 7428 -‘:: 74167 295 e
74LS253 .59  74LS669 1.89 o 055
74L5257 .58  74LS670 1.49 -
7as2s8 59 7aisera oss Jl CONNECTORS 45 030
74LS258 275 74LS682 320 [l RS232MALE 295 29 4034
; 4035
RS232 FEMALE 350 29
74LS260 .59  74LS683 3.20 e
74LS266 .55  TALSEB4  3.20 RS$232 FEMALE : A
74LS273 1.49  74LS685 3.20 RIGHT ANGLE 525 4042
74LS275 3.35 74LS688  2.40 RS232 HOOD 1.25 PP
74LS279 .49  74LS689  3.20 $-100 ST 395 P
74LS280 1.98  74LS783 24.95 5-100 WW 495 P
74LS283 .69  BILS95  1.49 e
74LS290 .89  B81LS96  1.49 red!
74LS293 .89  BILS97  1.49 DIP A0
74LS295 .99 B1LS98  1.49 osd
74L5298 .89  25LS2521 2.80 SWITCHES 4053
T4LS299 1.75 250L52569 4.25 4 POSITION .85 4060
5 POSITION .90 4066
6 POSITION .90 4068
7 POSITION .95 4069
8 POSITION 4070
4071
MasterCard :g::
SN 4075
4076
4078
4081
ORDER TOLL FREE o
4085
4086
4093
= = 4098
4099
14409
14410
i - 14411
(CALIFORNIA RESIDENTS) it
¥ : 14433
IF YOU CAN FIND A PRICE LOWER :gg:
ELSEWHERE, LET US KNOW AND 4508
WE'LL MEET ORBEAT THEIR PRICE! 4510
(SEE TERMS BELOW) ::};
* Computer managed inventory— o1
virtually no back orders! 4518
* Very competitive prices! 15
* Fri I 4520
Friendly staff! i

* Fast service — most orders

shipped within 24 hours!

PN2222 NPN SWITCH TO-92
PN2907 PNP SWITCH TO-92
LED DISPLAYS 2N2222 NPN SWITCH TO-18

2N2907 PNP SWITCH TO-18
HP 5082-7760 B cc 123 2N3055 NPN POWER TO-3
MAN 72 3" CA 99 3055T NPN POWER TO-220
MAN 74 3" cc 99 2N3904 NPN SWITCH TO-92
FND-357 (359) 375" CC 1.25 2N3906 NPN SWITCH TO-82
FND-500 (503) 5" CC 149 IN4148 (IN914) SWITCHING
FND-507 (510) 5" CA 1.49 Yellow .18 A5 IN4004 RECTIFIER

1982 JDR MICRODEVICES, INC.

CIRCLE 66 ON FREE INFORMATION CARD

TRANSISTORS DIODES

2732 32K EPROMS $49§ACH

CALL US FOR VOLUME QUOTES

CMOS

4527 1.95
.2 5 4528 1.19
25 4531 .95
.89 4532 1.95
.29 4538 1.95
.85 4539 1.95
.39 4541 2.64
45 4543 1.18
.25 4553 5.79
.25 4555 .95
.38 4556 .85
.79 4581 1.95
.39 4582 1.85
.39 4584 .75
.69 4585 75
79 4702 12.95
.39 74C00 .35
75 74C02 .35
.79 T74C04 .35
.79 74C08 .35

.29 74C10 .35
.65 74C14 .59

.29 T4C20 .35
1.65 T74C30 .35
45  T4C32 .39
.69 74C42 129
.79 74C48  1.99
.39 74C73 .65
1.95 T74CT4 .65
.85 T74CTe .80
75 74C83 1.95
.75 74C85 1.95
.69 74CB6 .39
.85 74C89 4.50
.79 74C%0 119
.85 74C83 175

85  74C95 .99
.35 74C107 .89

.35 74C150 5.75
.79 T4C151 225
.79 74C154 3.25
.89 74C157 1.75
.39 74C160 1.19
.39 74C161 119
.29 74C162 1.19
.35 74C163 1.19
.29 T74C164 1.39
29 74C185 2.00
29 74C173 .79
.29 TAC17T4 1.19
.79 74C175 1.19
29  T74C192 1.49
29 74C193 149
.29  74C195 1.39
.85 74C200 5.75
.85  74C221 1.75
49 T74C373 245
249 T4C3T74 245
1.95 74CS01 .39
1295 74C802 .85
1295 74C903 .85
1185 74C905 10.95
12.95 74C906 .95
7.85 74CS07 1.00
418 74C908 2.00
.85 T74C909 275
65 T4C911 B.95
1.95 74C912 8.95
.85 T74C914 195
.85 74C915 1,19
.85 74C918 275
1.25 74C920 17.95
1.79  74C921 15.95
1.55 74C922 4.49
.89 74C923 4.95
.39  T74C925 5.95
.79 74C926 7.95
1.25 74C928

74C929

10/1.00 100/8.99
10/1.25 100/10.99
.25 50/10.99
25 50/10.99
79 10/6.99
89 10/5.99
10/1.00 100/8.99
10/1.00 100/8.99
25/1.00 1000/35.00
10/1.00 100/8.99



LINEAR

NE564
LM565
LM566
LM567
NE570
NEST1
NE592
LM703
LM709
LM710
LM711
LM723
LM723H
LM733
LM741

LM301

LM301H

LM307

LM308

LM308H
LM305H
LM309K

LM310

LM311

LM311H
LM312H
LM317K
LM317T

LM318

LM318H
LM319H

LM319 1.25
LM320 (see T900)
LM322 1.65
LM323K

LM324

LMm329

LM331

LM334

LM335

LM336

LM337K
LM337T
LM33EK

LM339

LM340 (see T800)

LM348
LM350K
LM3asoT
LM358
LM358
LM376
LM377
LM378
LM379
LM380
LM3B0ON-8
LM3B1
LM382
LM383
LM384
LM386
LM387
LM38s
LM390
LMm3s2
LM394H
LM398H
NES531
NES536
MNE555
NES56
NES558
NESS55
NES556
NES558
NES561

4.95

LM741H
LM747

LM748

LM1014
LM1303
LM1310
MC1330
MC1349
MC1350
MC1358
MC1372
LM1414
LM1458
LM1488

24.95 LM1489

H=TO-5 CAN T=TO-220

RIBBON CABLE

LM741N-14 .

LM1496
LM1558H
LM1800
LM1812
LM1830
LM1871
LM1872
LM1877
LM1889
LM1896
LM2877
LM2878
LM2800
LM2901
LM3800
LM3905
LM3909
LM3911
LM3914
LM3815
LM3916
MC4024
MC4044
RC4136
RC4151
LM4250
LM4500
LM13080
LM13600
LM13700

K=TO-3

SINGLE COLOR

COLOR CODED

CONTACTS |5 o -

10'

10 .50 4.40 .83
.65 5.70 1.25
a5 6.60 1.32
.98 8.60 1.65

1.32 11.60 1.92

1.38 12.10 2.50

7.30
11.00
11.60
14.50
16.80
22.00

WIREWRAP CARDS

FR-4 Epoxy Glass Laminate
With Gold Plated Contact Fingers

S-100 BUSS
Bare — No Foil Pads
Horizontal BUSS
Vertical BUSS

P100-1
P100-2
P100-3
P100-4

APPLE

Bare — No Foil Pads
Horizontal BUSS

P500-1
P500-3
P500-4

IBM-PR BUSS Lines + Pads

Single Foil Pads Per Hole .. ..

Single Foil Pads Per Hole .. ..

GENERAL PURPOSE
22/44 PIN (.156” SPACING)

P441-3
P442-3

Vertical BUSS, 4.5" x 6"
Vertical BUSS, 4.5" x 9"

36/72 PIN ( .1" SPACING)

P721-3
P722-3

Vertical BUSS, 4.5" x 6"
Vertical BUSS, 4.5" x 9"

23.95

.85
3.10
2.37
8.25
3.50
5.49
5.49
3.25
1.95
1.75
2.05
2.25

.B5
1.00

.59
1.25

98

CA 3023
CA 3039
CA 3046
CA 3058
CA 3060
CA 3065
CA 3080
CA 3081

WE HAVE THE
COMPLETE LINE
OF IDC AND
D-SUBMINIATURE
CONNECTORS

BEST SELLING

BOOKS
OSBORNE/MC GRAW-HILL

Apple Il User's Guide 16.9
CRT Controller's Handbook ... ..... 9.95
68000 Assembly Language

Programming
CBASIC User Guide

Your Your First Computer

The CP/M Handbook

The PASCAL Handbook

Microprocessor Interfacing
Technigues

MICROCOMPUTER
HARDWARE HANDBOOK
FROM ELCOMP — $14.95

Over B0OO pages of manufacturers data

sheets on most commonly used IC’s.

Includes:

* TTL — 74/74LS and 74F

* CMOS

* Voltage Regulators

* Memory — RAM, ROM, EPROM

* CPU's — 6800, 6500, Z80, 8080,
8085, 8086/8

* MPU support & interface — 6800,
6500, Z80, 8200, etc.

VISIT OUR
RETAIL STORE

VOLTAGE
REGULATORS

T7805T .8 T905T
T808T T908T
78127 T912T
7815T T915T
78247 79247

T805K 705K
7812K 7912K
7815K T915K
T824K T7924K

78BLOS 79L05
T8L12 78L12
T8L1S T9L15
TBHOSK LM323K
T8H12K UATBS40

K=T0-3

.69
.69
.69

9.95
9.95

T=T0-220
L=TO-92

DISK DRIVES

TANDON

TM100-1 s (For iem ssiop 229.00

TM100-2 5% (For 1em) ps/op 295.00
SHUGART

SA 400L s (40 TRACK) ss/op 199.95
SIEMENS

FD100-8 & ssiop

(801 REPLACEMENT)
PERTEC

FD-200 5" ss/op

FN-250 5. ps/op

259.00

179.95
199.95

CABINET FOR 5%"
DISK DRIVE

* COLOR MATCHES APPLE
* FITS SHUGART

SPECIAL — %29.95

BYPASS CAPS

.01 UF DISC 100/6.00
.1 UF DISC 100/8.00
.1 UF MONOLITHIC 100/15.00

WE NOW STOCK A
COMPLETE LINE OF
DISC, ELECTROLYTIC,
MONOLITHIC AND
TANTALUM CAPACITORS

RESISTORS
% WATT 5% CARBON FILM ALL
STANDARD VALUES
FROM 1 OHM TO 10 MEG OHM
50 PCS. SAME VALUE .025 EA.
100 PCS. SAME VALUE .02 EA.
1000 PCS. SAME VALUE .015 EA.

— NEW HOURS —
M-W-F, 9-5

JDR MICRODEVICES, INC.

1224 S. Bascom Avenue
San Jose, CA 95128
800-538-5000 e 800-662-6279 (CA)
(408) 995-5430 @ Telex 171-110

T-Th..9-9 Sat.11-3
PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING

TERMS For shupping include 52 lor UPS Ground or 53 tor UPS Bive
Label Air llems over 5 pounds require addilional shipping charges
Foreign crders. include sullicient amount lor shipping. There s a$10
minimum order Bay Area and Los Angeles Counties add 6'.° Sales
Tax, Other Calilornia residents add 6°. Sales Tax. We reserve the
right to substitute manulacturer. Nol responsible lor typagraphical
errors. Prices are subject 1o change without nolice. We will malch ar

©1982 JDR MICRODEVICES, INC. beal any compelilor s price provided il is not below our cost

CIRCLE 66 ON FREE INFORMATION CARD



4116 16k DYNAMIC RAMS 250Ns 8/°1192,

ALL MERCHANDISE 100% GUARANTEED! CALL US FOR VOLUME QUOTES
wew VIEWMAX 80 DISK DRIVE JDR 16K RAMCARD

: For Apple II*
A Full Function 80 column card * Fully Apple* compatible * Expand your 48K Apple to 64K
features with any other: tracksl * Fully compatible with Apple
racks: Language System — Use in
* Use with our controller place of Apple Language card
(call for price) or with * Provides extra memory for
your Apple controller Visicalc™
* Price includes case and * Run PASCAL, FORTRAN,
cable — ready to plug in Integer Basic with appropriate
* Attractive cabinet

software
matches Apple drive * Highest quality card features:
* 90-Day Warranty

gold edge connector, sockets
529995

* 7x9 dot matrix; Upper and
lower case with true
descenders

* Soft Video switch
* Inverse video characters
* Shift key support

* Fully compatible with Apple*
DOS, CP/M*, PASCAL, and
most popular word
processors

* 2 YEAR WARRANTY

521905

forall IC’s
NOW WITH 2 YEAR WARRANTY

ASSEMBLED & TESTED
WITH WARRANTY .........

KIT — INCLUDES ALL
PARTS & INSTRUCTIONS. .. S4’095

BARE PC CARD
WITH INSTRUCTIONS ....... $1 495

ORDER TOLL FREE
800-538-5000
800-662-6279 M=

(CALIFORNIA RESIDENTS)

JDR COOLING FAN
FOR YOUR APPLE I

= Easy installation — no
modification of Apple

required IF YOU CAN FIND A PRICE LOWER MONITORS
* Eliminates overheating ELSEWHERE, LET US KNOW AND
Brobloms WE LL MEET OR BEAT THEIR PRICE! GREEN PHOSRHOR
* Switch on front controls fan, eEEEhMIBEC ! $ 00
Apple, and extra outlet * Computer managed inventory— NEC ssiz0m 169
* Rotron whisper fan is the virtually no back orders! ZENITH zvm121 $11990
quietest, most reliable on the * Very competitive prices! COLOR
market s 9 Friendly staff!
69 S Fast service — most orders AMDEK coor1 $335%°

shipped within 24 hours!

OKIDATA PRINTERS

* 120 cps, 9x9 Dot Matrix

* 50% faster than EPSON

* Parallel and Serial interfaces
are standard

ML-82A .......... $4795°
ML-83A.......... $6999%
ML-84 paraLter ... $105909°

CALLFORPRICES ON82ATRACTOR OPTION
AND 82A, 83A GRAPHICS OPTION. CABLES
AND INTERFACE CARDS AVAILABLE

NEWPORT
PROSTICK

* Professional Quality
Atari-Type Joystick

* Extremely Rugged — Actual
Arcade game Joystick

* All parts are replaceable

* 6 Month Warranty

$31%0ea $59%pg

5" DISKETTES

ATHANA SSSDSOFT ... 24.95
MEMOREX ss SD SOFT 26.95
VERBATIM ss oD soFT  29.95
VERBATIM 10 SECT. HARD 29.95

NASHUA

TOP QUALITY — LOW PRICE!
Single Sided, Single Density
Soft Sectored with Hub Ring

$19.95 Box OF 10

POWER SUPPLY $39% SPECIAL THANKS TO

MANUFACTURED BY CONVE MARGANDALEOR

ACTU R

R BT THEIR HARD WORK
£12 VOLT 1 AMP AND DEDICATION

"APPLE IS A TRADEMARK OF APPLE COMPUTER. INC. #1982 JDR MICRODEVICES, INC.

CIRCLE 66 ON FREE INFORMATION CARD



RADIO-ELECTRONICS

—
w

SPARTAN Electronics Inc.

P May,

(516) 499-9500

6094 Jericho Tpke.
Commack, N.Y. 11725

creR  Philips Remote

< ’ Cable Converter
® Micro computer lechnalogy  Ouartz controiled
4 IC’s lock in picture & prevent drft » 50 channel

seiechons & Programmable time on & oft @ 24
hour LED digital clock @ Favorite channel mem-

ory & recall plus scan ® Wireizss hand held
1 39 95 infra-red’” fransmitter system & Automabic fine
tune » Adaptable 1o any brand television » One

year warranty service

CABLE TV ACCESSORIES

95
S0
25
- .99,
95
85

2-WAY SWITCH for

printers, modems,
& computers
(RS232)

$119.95

Sleek Basic Phone
» Soft touch keyboard  Uni- sfll 9 i 95 ﬂ

versal dial (works on all phone
lines) ® 2 tone electronic ringer
@ Wall hook (included) e Use
as desk or wall phone.

Four (4) memory phone - $26.95

g=SCOTCH DISKETTES

5Y4 SSDD Soft Box 10 $29.95
— 514 DSDD Soft Box 10 $39.95

HEFURBISHED =
MONITORS

9", 12", Commercial Grade

as Iow as $4g 95

EPSON PRINTERS
MX80 F/T
with Graftrax Plus

$529.00

Portable IC IS Precision |

Color Pattern Generator ==

8 g

® Generates 10 stabie patterns including cross-
hateh, 7311 dot, gated rainbow and purty »
Compact for convenient field service use » Very
fugged aluminum and steel case for reliabeity

and shieidng @ Selects outputs on 3 channels »
Adjistable AF output into 75 ohm load for a N:ODEL 1210
sirong signal with any TV sef @ NTSC compatéle 135. Uu

Jerrold 36 Channel
Remote CATV

Converter =
w/on/off Fine Tuning $94.95
58 Channel Wireless $109.95

40 Channel VHF to UHF

28.95 Ea.
24954 & up

Deluxe Version - Features fine tuning knob,
matching X former & 2 cables $38.95

Discounts

(516)
499-9500 9-8 9-6

MonTh TuWF Sa
9:30-5

CIRCLE 84 ON FREE INFORMATION CARD

ADVERTISING INDEX

RADIO-ELECTRONICS does not assume any responsibility for errors that may appear
in the index below.

Free Information Number

56
3

72
21
75
45
51
85
13
71
24
35
9
37

38
14
78
99

79
4
100
65
87
41
70
60,61
28
92
40
9
39
43
9
69
111
11
20
95
5,6
23
48

53

115

59
107
31
62,63

Page
Abex .. : e . 158
Active Flectmmc balcs Corp ......... 169
Advance Electronics.......... 42,148,149
Advanced Computer Products....... 177
Albia Electronics .................. . 151
All Electronics Corp ... 166
AMC Sales ..o =] 5
Anders Precision Instrument Co.... 159
Arizona Electronic Surplus........... 171
Beckman Instruments, Inc .... Cover Il
Beta Electronics ........ 167

B&K Precision Dynascan Corp

Cambridge Learning Inc.. 489
C&D Electronics, Inc. ..... 166
Chaney Electronics Inc. 170
Chemtronies ..o 157
CIE, Cleveland Institute of
Electronics, Inc.................... 34-37
Command Productions .... 156

Communications Electronics 5,
Components Express Inc.............. 169
Computer Products &

Peripherals Unlimited............... 169
Concord Computer Products ......... 72
Cooper Tools ....................... Cover 11
CRT Factory (Lakeside) .............. 159
Digi-Key Corporation ... 178-179

Digitron Electronic .....................
Direct Video Sales
Dokay Computer Products, Inc..... 173
DX Tele-Labs .. e o
EduCALC Publlcanons

Electronic Rainbow Inc. ..
Electronic Specialists, Inc....
Electronic Technology Today ..
Enterprise Developmem Corp
Etco Electronics....................
Etronix..
Firestick Amennn (,umpany

Fordham Radio..

Formula International Inc.
Gilco International, Inc. .............. 182
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International Test
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New Horizons ..... ... 145
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NTS Schools .......... 120-123
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OK Industries Inc..... 5
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49 Philmetrics ...

97 Plymouth Elcctmmcs Co
12 Pomona Electronics.........
82 PPG Electronics Co., Inc.
22 Protecto Enterprises.....
76 Quest Electronics..

—_ Radio-Electronics Bonksturc
17,67 Radio Shack

68 Ramsey Electronics, Inc

83 R.F. Electronics...................

44 Rhoades National Corporation ...... 156

34 Robotics Age ......................... 131

7,30 Sams Books........ 97-105,30
Scientific Systems ....................... 176

93 SCR Electronics Center
16,89 111 e el i e, 1
— Simple Simon Electronic

ICIES TG S =y T e i W 143
—_ Sinclair Research Litd. 94,95
25 Sintec Co. ................ vene 26
112 SJB Distributors, Inc. ................. 11I
73 Solid State Sales...............cceeunne. 164
33 Sony Video............ vveet 24
84 Spartan Electronics Inc . .. 188
74 Stavis Electronics, Inc. .... ... 165
50 Symmetric Sound Systems............ 159
— Tektronix? .. . . e
58 Teltone Corp. ..
—_ Timex/Sinclair User Mag
27 Triton Marketing Corp... Y
57 Ungar:... et
29 f T RO e B e e
26 Vector Electronics Co.
19 Yiz Mfg. ..
42 Wersi ..

32,80 “Illlﬂ.m B -\Il:n bupply

Check These Prices On Faclory Prime Parts
* AUTHORIZED MAIL ORDER DISTRIBUTORS
* MOTOROLA MRO DISTRIBUTOR
~ DON'T SEE IT?? GIVE US A CALL!!
POPULAR MICROWAVE DEVICES —
MAF 901 5215 MRFO11 §2.15
2NBE03 NEC 02135

(replaces MRF 9021 $9.75 high gain/low naise
MBD 101 § 45 83

LINEAR IC'S —

MC 1330A1P $175 MC 1350P

MC 1349P MC 1358P

MC 1374P MC 1496P
MC 1458CP1

NE 564 MC 4558CP1

LOW PROFILE SOLDER TYPE IC SOCKETS —

8 pin to 40 pin

MISCELLANEQUS —
POLARIZED LINE CORD - 5 FT.
75 - 300 OHM MATCHING TRANSFORMER S 50

@ KCS Electronics Corp.
P.0. Box 33205

W Phoenix, Arizona 85067
W (602) 274-2885

coDn's ;
Special Quantity Pricing. Min. Credit

Card Order $15.00. No Min. on COD or Prepaid.
Prepaid Orders Add $2.50 Ship.. Ins.. Handling

1 per pin (20 pin = 20¢)




Beckman DMMs
stay on the job when
others call it quits.
They're a hard-nosed
breed of 3% digit hand-
held multimeters you can
always count on for out-
standing performance.

Staying power
Beckman DMMs
work up to 2000 hours
on a common 9V battery.
That’s ten times longer
than other DMMs. And

to prevent burnout on

rkaholics.

SELECTION CHART And to make sure

that the job is done
right the first time,
Beckman DMMs have
superior RF shield-
ing, and an impressive

Tech 300 Basic six functions 0.5% $120 92 Meg-ohm input
Tech 310 Added features 0.25% » - 145 : mpe dance that re-
Tech 310UL | UL-listed 0.25% | s v 155 | duces circuit loading
Tech 320B | Audible continuity beeper 0.1% » v 189 to er_lsure accurate
Tech 330 | High accuracy & true RMS readings.

(AC & DC) 0.1% - 219 No matter how
HD-100 Heavy duty (drop-proof, much the job de-

contamination-proof) 0.25% » 169 mands, you can count
HD-110 Heavy duty, plus 10 Amps 0.25% - - 189 on Beckman DMMs

the job, Beckman DMMs can withstand 1500 Vdc loads
and 6kV transients. Current ranges are protected with a
2A/250V fuse, and resistance ranges are protected up

to 500 Vdc.
Easy to work with

No matter how hard they work, they’re never hard to
work with. Their single rotary switch makes function and
range selection simple and sure. For your added conve-
nience, most Beckman DMMs have built-in 10-Amp capa-
bility and Insta-ohms® continuity indication. That means
you never have to carry an accessory shunt or wait for a

continuity check.

to see you through.

There’s a Beckman DMM just right for every application.
Use the selection chart to find the model best for you.

For a closer look at the workaholics, see your
local Beckman distributor today. To locate the one nearest
you, call or write Beckman Instruments, Inc.,
Instrumentation Operations, 210 S. Ranger Street, Brea,
CA 92621. (714) 993-8803.

BECKMAN
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FORGETS?

MORE THAN JUST ANOTHER PRETTY FAGE.

Says who? Says ANSI.

Specifically, subcommittee X3B8 of the American
National Standards Institute (ANSI) says so. The fact
is all Elephant™ floppies meet or exceed the specs
required to meet or exceed all their standards.

But just who is “subcommittee X3B8" to issue such
pronouncements?

They're a group of people representing a large,
well-balanced cross section of disciplines—from
academia, government agencies, and the computer
industry. People from places like IBM, Hewlett-Packard,
3M, Lawrence Livermore Labs, The U.S. Depariment
of Defense, Honeywell and The Association of Com-
puter Programmers and Analysts. In short, it's a bunch
of high-caliber nitpickers whose mission, it seems, in
order to make better disks for consumers, is also to

make life miserable for everyone in the disk-making
business.

How? By gathering together periodically (often,
one suspects, under the full moon) to concoct more
and more rules to increase the quality of flexible
disks. Their most recent rule book runs over 20 single-
spaced pages—listing, and insisting upon—hundreds
upon hundreds of standards a disk must meet in
order to be blessed by ANSI. (And thereby be taken
seriously by people who take disks seriously.)

In fact, if you'd like a copy of this formidable docu-
ment, for free, just let us know and well send you
one. Because once you know what it takes to make
an Elephant for ANSI . . .

We think you'll want us to make some Elephants
for you.

- ELEPHANT. HEAVY DUTY DISKS.

For a free poster-size portrait of our powerful pachyderm, please write us.
Dlsh'lbUTEd Exclusively by Leading Edge Products, Inc., 225 Turnpike Street, Canton, Massachusetts 02021
Call: toll-free 1-800-343-6833; or in Mcssochusetfs call collect (617) 828- 8150 Telex 951-624.
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