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Make waves with an Apple.
If you'd like to spend more of your research budget on
research and less on computer costs, consider the discoveries
of Dr. John Lilly and the Human /Dolphin Foundation.
Dolphins vocalize at 2,000- 40,000 Hz (compared with
300 -3,000 Hz for humans) and `converse" 10 -15 times faster
than their bipedal brethren.
In 1968, Dr. Lilly's interspecies communication experiments stalled for lack of affordable computer power to bridge
this gap. But today, with the help of Apple Personal Computers
and a DEC' PDP/11, things are going swimmingly.
A new program called JANUS (Joint Analog Numeric
Understanding System) uses a 48K Apple II Plus to generate
dolphin- comprehensible wave forms matched to dolphin-

viewable symbols on an underwater
screen. Dolphin responses are analyzed
through a PDP/11. A second Apple
monitors and analyzes data from all
phases of the experiment.
The objective is to create an
artificial language that is mutually
intelligible to both species, with
a beginning vocabu ary of 48 sound /symbol morphemes
associated with objects, locations and actions.
But, with all the micros available, why pick Apples?
Because they're inexpensive enough to allow the use
of a stand -alone computing system for dedicated functions.
Because they're portable and rugged enough for
field use in a wide range of environments.
And because they can be configured for many scientific
APPLE
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Maximum RAM
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expansion
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face card wil program and
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any other microcomputer on
the market. And more full service dealers worldwide.
Communicate with one and find out how an Apple
can make waves for you, whatever your, ah ... porpoise.
III

II

64K

256K

slots

8

4

slots

for

Disk Drives

to 6 140K

disks
printer.
Built -in 140K

to

3

5MB

Languages

disk.

BASIC, Pascal;"
Assembly.
II.

Pascal"
Assembly.
Fully
128-

The personal co m pu ter

.

C

pe

The Human/Dolphin Foundation is a non -profit research organization. For more information, write Dr. John Lilly, P.O. Box 4172, Malibu, CA 90265.
For the authorized Apple dealer nearest you, call (800)538-9696.1n California, call (800)662-9238. Or write: Apple Computer Inc., 10260 Bandley Dr., Cupertino, CA 95014.
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COMPUTERS -WHICH ONE IS FOR YOU ? /Joe Desposito
A guide to making a wise computer buying decision.

Feature Articles
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LEARNING QUIZ FOR ELECTRONICS /Fredrick W. Hughes
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DIGITAL AUTOMOTIVE TUNE -UP METER /C. R. Ball
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Measures dwell angle, engine rpm and voltage.
EXPERIMENTING WITH FIBER OPTICS / TJ Byers
SOUND -ACTIVATED PHOTO FLASH /Niel Ulevich
Simple circuit freezes the action in milliseconds.

63
69

/Martin Nagel
Provides switching capability, precision performance and extremely low noise.

HOW TO SWEETEN THE SOUND OF YOUR PHONO CARTRIDGE

TEACH YOUR DIGITAL CLOCK TO CONTROL APPLIANCES /Robert Colwell
Turn a standard clock module into a versatile control center.

70

73

Equipment Reviews
ACOUSTIC RESEARCH AR48s THREE-WAY SPEAKER SYSTEM
SYLVANIA 13" COLOR TV RECEIVER
RADIO SHACK TRS-80 MODEL III DESKTOP COMPUTER
KROHN -HITE MODEL 4400 ULTRA -LOW DISTORTION OSCILLATOR

Learn via
Control Room & Console Labs
Studio Synthesizer Lab

Digital Logic Lab

ENTERTAINMENT ELECTRONICS /Len Feldman

Listening Locations Equalized Digitally.
COMPUTER BITS /Carl Warren
Latest Micros Offer Power and Graphics.
COMPUTER SOURCES /Leslie Solomon
HOBBY SCENE /Joe

Disc Cutting Lab
Obtain your Diploma in
Multi-track Recording Technology
n one year, or
3.S. Degree in Music Technology
n tour years
via the Institute of Audio ResearchNew York University joint program.

Summer '82 Quarter starts
Tuesday, July 6th.

'82 Quarter starts
Thursday, September 30th.

Desposito

SOLID-STATE DEVELOPMENTS /Forrest M. Mims
The Rainbow LED.
DX LISTENING /Glenn

Hauser
Taiwan Gets American Relay Station.
EXPERIMENTER'S CORNER /Forrest M. Mims
Experimenting with Low -Power Integrated Circuits.

/Forrest M. Mims
Dual -Polarity Five -Volt Power Supply.
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Introducinc the Enhancer l[: a new
Standard which is improving the
relationship between Humans and
Apples. The Enhancer ][ can help
your Apple ]['s keyboard become
more sociable by remembering
words o, phrases which can be
entered into the Apple by the mere
touch of a key. Life can become
even easier because the Enhancer l[
can remember what you typed
while your Apple was busy talking
to your disc (or doing other things).
Naturally, it knows the difference
between upper and lower case
letters and what shift keys are
supposed to do. It even knows to
auto repeat any key held down. The
Enhancer ][ replaces the encoder
board making installation simple.
Suggested retail price: $149.00.

r

VIDEOTERM

SOFT VIDEO
SWITCH

KEYBOARD AND
ENHANCER

p' '1PLAY

The Soft
Video
Switch is
an automatic version of the

The time tested Videoterm 80
column card:
80 characters x 24 nes
True decenders
7 x 9 character reso ution
Low power consumpt on
Compatible with most word
I

processors
Softcard and CP /M compatible
Modem compatible
Mbst popular character set of
any 80 column card
Al-.emote character fonts available
Suggested retail price $245.00

CIRCLE

64

popular

Switch plate. It
knows

V

whether it should display 40 or 80
columns or Apple graphics. It does
the tedious work of switching video out signals so you don't have to. The
Soft Video Switch can be controlled
by software. Any Videoterm with
Firmware 2.0 or greater may be
used with the Soft Video Switch.
The single wire shift mod is also supported. Package price is $35.00.

The original keyboard and Display
Enhancer is still available fcr Revision 0 -6 Apples (on which tie new
Enhancer )[ will not fit). These
Apples have memory select sockets
at chip locations Dl. El & F1. The
Keyboard and Display Emancer
allows entry and display of tpper &
lower case letters with fully functional shift keys. It does NCT have
user definable <eys nor a type ahead
buffer. The price is $129.00
.end

Apple

II

ACCESSORIES:
Videotern Utilities Disc

$37.00

(includes)
Fort Editor
Pascal Mid -Res Graphcs
AprIesoft Read Screen Utility
Top S. Bottom Scrolling
Pascal Vidpatch
Graphics Template
Character Set EPROMs $29.00 ea
Half Intensity
Inverse
German
Katekana (Japanese)
Line Crawing Graphics
(Expanded)
Spanish
Frencn
Math 3 Greek Symbols
Super & Subscript
Dvorak EPROM
(Enhancer)
$29.00
Lower Cae e Chip
$29.00

are registered

adern 3r4.s of Apple Luniput.ei Ini.

Introducing
the Sinclair ZX81
If you're ever going to buy
personal computer, now is the
time to do it.
The new Sinclair ZX81 is the
most powerful, yet easy -to -use
computer ever offered for anywhere
near the price: only $149.95* completely
assembled.
Don't let the price fool you. The
ZX81 has just about everything you
could ask for in a personal computer.
a

A breakthrough
personal computers
The ZX81 is a major advance over
the original Sinclair ZX80 -the world's
largest selling personal computer and
the first for under $200.
In fact, the ZX81's new 8K Extended
BASIC offers features found only on computers costing two or three times as much.
Just look at what you get:
Continuous display, including moving
graphics
Multi-dimensional string and numerical
arrays
In

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

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

Mathematical and scientific functions
accurate to 8 cecimal places
Unique one -touch entry of key words
like PRINT, RUN and LIST

Automatic syntax error detection and
easy editing

Randomize function useful for both
games and serious applications
Built -in interface for ZX Printer
1K of memory expandable to 16K
The ZX81 is also very convenient
to use. It hooks up to any television set
to produce a clear 32-column by 24 -line
display. And you can use a regular
cassette recorder to store and recall
programs by name.

ZX PRINTER: The Sinclair ZX
Printer will work with your ZX81,
or ZX80 with 8K BASIC. It will
be available in the near future
and will cost less than $100.

If you already own a ZX80
The 8K Extended BASIC
chip used in the ZX81 is available
as a plug -in replacement for your
ZX80 for only $39.95, plus shipping
and handling -complete with new keyboard overlay and the ZX81 manual.
So in just a few minutes, with no
special skills or tools required, you can
upgrade your ZX80 to have all the
powerful features of the ZX81. (You'll
have everything except continuous display, but you can still use the PAUSE
and SCROLL commands to get moving
graphics.)
With the 8K BASIC chip, your
ZX80 will also be equipped to use the
ZX Printer and Sinclair software.

Warranty and Service Program**
The Sinclair ZX81 is covered by a
10 -day money-back guarantee and a
limited 90 -day warranty that includes free
parts and labor through our national
service -by -mail facilities.
"Does not apply to

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

ZX81 kits

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

Introducing
the ZX81 kit
If you really want to
save money, and you enjoy
building electronic kits, you
can order the ZX81 in kit form

for the incredible price of just
$99.95' It's the same, full- featured
computer, only you put it together
yourself. Well send complete, easy to-follow instructiors on how you can
assemble your ZX81 in just a few hours.
All you have to supply is the soldering iron.
How to order
Sinclair Research is the world's largest manufacturer of personal computers.
The ZX81 represents the latest
technology in microelectronics, and it
picks up right where the ZX80 left off.
Thousands are selling every week.
We urge you to place your order
for the new ZX81 today. The sooner you
order, the sooner you can start enjoying
your own computer.
To order, simply call our toll free
number, and use your MasterCard or VISA.
To order by moil, please use the
oupon. And send your check or money
order. We regret that we cannot accept
purchase orders or C.O.D's.

PRICEf

CALL 800 -543 -3000. Ask for operator #509. In Ohio call 800 -582 -1364.
In Canada call 513 -729 -4300. Ask for
operator #509. Phones open 24 hours
a day, 7 days a week Have your MasterCard or VISA ready.
These numbers are for orders
only. For information, you must write to
Sinclair Research Ltd., One Sinclair Plaza,
Nashua, NH 03061.

sinlair

ZX81

$149.95

ZX81 Kit

99.95

8K BASIC Chip (for ZX80)

39.95

16K Memory Module (for ZX81 or ZX80)

99.95

Shipping and Handling

4.95

To

ship outside USA

adi

QTY.

AMOUNT

$4.95

$10.00
TOTAL

MAIL TO: Sinclair Research Ltd, One Sinclair Plaza. Nashua, NH 03061.
NAME
ADDRESS
CITY /STATE /ZIP
t

U

S

Dollars
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The Two-Way Editorial Street
Editing is a two-way street. We try our best
to respond to your needs as cited by you in
letters, phone calls, and reader studies.
There are ways you can help us to assist you
faster and better, though, as follows.
If you wish to get an old issue of PE,
please order it through Consumer Services
Division, P.O. Box 278, Pratt Station,
Brooklyn, NY 11205. Cost is $3.00 ($4.50
foreign) per copy, which includes postage
and handling. Copies are available of issues
dated from August 1978 to the present.
Should you have a subscription problem -not receiving an issue, receiving two in
the same month, etc.-don't call an editor.
Instead, dial 212- 725 -3628 or 4197. You'll
reach someone who talks to the demon computer that makes it happen.
Photocopies of articles are no longer
available from us. Government regulations
made it prohibitive since our modest 250
charge requires maintaining sales tax information for each and every one. So check
your library or order a back issue for this
purpose. Sorry.
Owing to the great volume of mail we
receive from our more than 500,000 readers,
we cannot help you modify a published
design or provide circuit details for an idea
you have.
In most cases, we can't answer questions
by phone and meet copy deadlines at the

Popular Electronics
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same time. It's best to send a letter with a
self- addressed envelope for reply. No SASE,
and it's likely to be round-filed.
You should assume that information
published constitutes everything we have in
our files. To research beyond what appeared
will jeopardize our magazine deadlines,
which is tantamount to attacking motherhood or apple pie.
If you wish to contact a columnist or
other author, address the mailing envelope to
the author, C/O POPULAR ELECTRONICS, and
enclose your letter in a SASE. We'll forward
it. But don't expect him to act as your personal design consulting service, to perform
prodigious research tasks, or to give you a
short correspondence course on the subject
he wrote about.
If you're looking for a specific article
from a past issue, before writing with your
inquiry, refer to the annual index we publish
in our December issues.
If you're a writer, here are ways to
increase your chances of having an article
accepted as well as speeding up evaluation
response time.
TYPE your manuscript and DOUBLE SPACE lines. Handwritten manuscripts are
not accepted! We love wide margins, too,
and give extra points for them.
Be sure that you use a fresh typewriter
ribbon. Reading faded print is like reading

Editorial and Executive Offices
One Park Avenue
New York, New York 10016
212 725 -3500
Publisher
Joe E. Mesics
212 725 -3568
New York Office

Advertising Manager:
Richard Govatski (725 -7460)
Sales:
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Ken Lipka (725 -3580)
Midwestern Office
Suite 1400, 180 N. Michigan Ave.,
Chicago, IL 60601 (312 346 -2600)
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Representation In Japan
J. S. Yagi
Iwai Trading Co., Ltd.
603 Ginza Sky Heights Bldg.
18 -13, Ginza 7 -Chome
Tokyo, Japan 104

in the dark. Should a word -processing system be used with a dot -matrix printer for
hard copy, it's doubly important that a fresh

ribbon be used. If you have an overstrike
capability, this should be employed. Moreover, if your printer has a coarse matrix pattern, it might be best not to use it at all for
lengthy manuscripts, fresh ribbon or no.
No upper- case-only letters, please. Upper- and lower -case, hopefully with descenders for the latter, are required.
If your article involves wiring diagrams
or other types of drawings, please make
them neat. However, don't waste time trying
to make the drawings reproducible since we
redraw almost everything to our standards.
If you want to include a photograph,
fine; but if we are to reproduce it, it must be
a good, well -lighted, in -focus glossy print.
For a project, it's better to send us the working model to photograph and examine.
Whatever you do, don't submit your
article to two publishers at the same time.
Paying attention to the foregoing reasonable practices will enable the editors here to
handle your requests with greater efficiency.
Thanks for your cooperation.
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with reasonable care; however, publisher assumes no responsibility for return or safety of manuscripts, art work, or
models submitted.
I

The publisher has no knowledge of any proprietary rights
which will be violated by the making or using of any items
disclosed in this issue.
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TEK

THE PERFORMANCE/
PRICE STANDARD

DUAL TRACE OSCILLOSCOPES

Introducing a direct line
to a 60 MHz Tektronix scope
built for your bench!
From the world's most
respected name in oscilloscopes: a new scope,
plus a new direct order
number, that finally
makes it practical to put
Tektronix quality on your
bench... at work or home.
Among professional engineers and technicians
there is no substitute for the
performance and reliability
of Tektronix oscilloscopes.
Now, for the first time,
Tektronix is offering an advanced scope at an unprecedented low price
and has a direct order line
that lets you get your order
processed today!
The scope: the 2213.
Its radical new design

-

brings you Tektronix
quality for well below
what you would pay for

lesser -name scopes.

2 mV /div to 10 mV/div).

The 2213's practical design includes 65% fewer
mechanical parts, fewer

Sweep speeds: Sweeps

circuit boards, electrical
connectors and cabling.
Result: a lower price for you
plus far greater reliability.
Yet

performance is pure

Tektronix: there's 60 MHz

from 0.5 s to 50 ns (to 5
ns /div with X10 mag).
Sensitivity: Scale factors
from 100 V/div (10X probe)
to 2 mV/div (1X probe). Accurate to ± 3 %. Ac or dc
coupling.
Delayed sweep measurements: Standard
sweep, intensified after
delay, and delayed.
(Need dual time-base
performance and timing
accuracy to ± 1.5%? Ask
about our 2215 priced at
$1400.)

bandwidth for digital and
high -speed analog circuits.
The sensitivity for low signal
measurements. The sweep
speeds for fast logic families.
A complete trigger system
for digital, analog or video
waveforms. And new high performance Tektronix
Complete trigger system:
probes are included!
Modes include TV field,
2213 PERFORMANCE
normal, vertical mode, and
DATA

Bandwidth: Two channels,

dc-60 MHz from 10 V/div
to 20 mV/div. (50 MHz from

`Price F.O.B.. Beaverton. OR

automatic; internal, external, and line sources; variable holdoff.
Probes: High perform-

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

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

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

800 -547-1845
Ask for Department A02
(In Oregon, Alaska and

Hawaii: 1- 503 -627 -5402
collect.) Lines are open
from 8 am EST to 5 pm PST

Tektronix'
COMMIT TED TO EXCEL

Copyright ©1982 Tektronix. Inc. All rights reserved. 121
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WHY K40

BECAME THE
LARGEST
SELLING
CB ANTENNA LETTERS
IN JUST
ONE YEAR!
Ve6464"
Wrong Wow and Flutter

In the review of the Realistic SCT -32
cassette deck, the figure given for wow

and flutter should have been 0.06% not
0.6 %. -M. Winston, Radio Shack, Ft.
Worth, TX.

OFFEPS
..

Bass Boost and Distortion

A
MONEY BACK
.

DOUBLE GUARANTEE

TRANSMITS
FARTHER
RECEIVES
CLEARER
...THAN ANY ANTENNA
IT REPLACES!

l

Gam"

efe/twe

AN AMERICAN MADE PRODUCT
FROM AN AMERICAN COMPANY.

Call your local CB Dealer

For a FREE demo!

AMERK

© Copyright
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1979 American Antenna Elgin, Illinois
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Re "Electronic Bass Boost for Woofers" (November 1981), distortion is proportional to how far the diaphragm
moves. Including greater motion by
"equalizing" or whatever other means
must inevitably create an increase in
modulation distortion.
Harmonic distortion in loudspeakers,
even up to several percent, may be
ignored because the frequencies generated are harmonically related to the
input frequencies. But modulation distortion, even in amounts of a fraction of
a percent, causes objectionable effects.
Certain reviews deny the audibility
and even the existence of modulation
distortion, although both frequency modulation distortion and amplitude modulation distortion have been measured and demonstrated to be audibly
perceived. For those who are deaf to distortion, bass boost is the way to go.Paul W. Klipsch, Klipsch and Associates, Hope, AK.
Author's reply: Distortion is only indirectly related to diaphragm excursion.
A driver's range of linear (undistorted)
motion may be limited by its suspension,
by voice coil overhang, and by the non linearity of air under compression in the
speaker enclosure. Larger drivers do not
automatically guarantee lower distortion. Small drivers will often exhibit less
transient, harmonic, and intermodulation distortion than larger drivers that
have less cone motion due to imperfect
piston motion of larger diaphragms. Intermodulation is normally present in
music, but can be aggravated by cone
breakup in larger diaphragms.
Equalization does not necessarily increase cone motion at a given cutoff frequency (for drivers of the same size)
where one driver is equalized and the
other is not. It can be demonstrated that
equalization masks some forms of distortion. Any modulation distortion produced by bass boost is present only during the presence of deep bass in program
material. My listening tests have shown
this condition to be preferable to a lack
of bass reproduction. For example, the
lowest note on a piano is 27.5 Hz. If
your speakers can't reproduce that note,
pianos just won't sound real. (Even

when bass keys aren't struck, their
strings resonate, adding to richness of
sound.)
This is not to imply that my speakers
now equal a pair three times as large
with twice as many drivers, costing tdn
times as much. But distortion becomes
noticeable only at sound levels far louder
than what I would care to listen to.
Speaker design is very much a series
of compromises, of trade-offs between
different parameters. Bass equalization
is certainly worthy of consideration for
high -fidelity applications where healthy
bass response is desired from reasonable-size speakers -even though the
price is a greater power requirement. It
is not necessary to accept high levels of
distortion as a trade-off.- Richard
Kaufman, New York, NY.
CP /M Users Address

In the January 1982 issue (p 30) the
address for the CP /M Users Group,
from which Computer Languages for
CP /M use are available, should be 1651
Third Ave., New York, NY 10028.

Stan Veit, New York, NY.

-

Tax Tips

Your editorial "The IRS Cometh"
(December 1981) is well- taken. I hope
your readers will see it and heed its
advice because it can save them some
money. -W. R. Ham, Jr., Milton, WV.
Making PC Boards

In building projects from your magazine, I have developed a process for
making pc boards that, I think, is simple
and does not require any special photographic equipment. First, make a copy
of the foil pattern on a photo-copying
machine. Use a machine that produces
clean white areas and a solid black
trace. Second, make a negative on high contrast film by direct-contact printing.
The exposure is made with the photocopy face down against the emulsion on
the film. Experiment with exposure
times to get the best contrast. Finally,
make the pc board from the negative,
using negative photo-sensitive resist. To
improve this process even more, it would
be helpful if you printed the patterns
with nothing on the reverse side 'so the
photocopy step could be omitted and the
negative made by direct -copy printing
through the page.-Kenrick Chin,

Hamilton. Ontario, Canada.
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Introducing incrediole tuning accuracy at an incredibly
communications accurately with BFO Pitch Control.
affordable price The Command Series RF -3100
Want to bring in your favorite programs without lifting
3- -band AM FM SW receiver* No
a -finger? Then consider the Panasonic
other shortwave receiver brings in
RF -6300 8 -band 4M FM SW receiver
PLL quartz synt- esized tuning and
(1.6 to 30 MHz) has microcomputerized
al -band digital readout for as low a
preset pushbutton tun ng, for program price. The tuner tracks aid "locks'
m ng 12 different broadcasts, or the
onto your signal and the 5 -digit dissame broadcast 12 days in a row. Autoplay shows exactly what f-equency
matically. It ever has a quartz alarm
you're on.
clock that turns the radio on and off to
There are other ways the RF -3100
play your favorite croadcasts.
commands the airways: It can travel
The Commard Series RF -3100 and
RF-6300 8-ban d AM FM SVJ
the full length of the shortwave band
RF -6300. Two mcre ways to roam the
(that's 1.6 to 30 MHz). It el minates interference when
globe at the speed of sound. Only from Panasonic.
stations overlap oy narrowing the broadcast band.
Shortwave reception will vari with antenna weatne- condi -ions. operators
geographic location and other factors. An outside antenna may be required for
It improves recepticn in stro -g signal areas with RF
maximum shortwave -eceptón.
Gain Control. Ard the RF -3100 catches Morse
Based on a comparison of s iggested retail prices.

This Panasonic Command Series'
shortwave receiver brings the state of the art
closer to the state of your pocketbook.

Nn-MwStt at84JiD

RECEIVER/ Sw

DOME

a>ERMETEROOYIIE

Panasonic

With PLL Quartz Synthesized Tuning and Digital Frequency Readout.

Panasonic

.

just slightly ahead of our time.
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Flat 2 -inch TV Receiver
Sony's FD -200 (FD for Flat Display) is
an ultra -thin, 2 -in. screen, black -andwhite TV that can be operated in the palm
of one's hand. According to Sony, the
small size is made possible by positioning
the electron gun parallel to instead of
behind the phosphor screen. Also by using
a miniturized flyback transformer, a very
thin deflection yoke, and extensive use of
ICs in the power supply circuit. The unit
features electronic tuning, and a sound only switch -permitting the picture to be
turned off while only the TV sound is
heard. An ear- receiver (MDR-E3) is supplied for private listening; and the unit
will also accommodate Walkman -type
headphones. Power consumption is 1.8 W
when video operates. There are four possible power sources: four AA batteries, an
optional rechargeable BP-82 battery,
household power (a power adapter is supplied), and a car battery (an external antenna jack accommodates a car antenna).
Dimensions : 31/2"W x 33/4 "H x 1/4"D;
weight is 1.2 lb. $240.

Additional information on new products
covered in this section is available from the
manufacturers. Either circle the item's code
number on the Free Information Card
or write to the manufacturer at the
address given.

MOSFET- Output AM /FM

Receiver
Cybernet's Kyocera Model R -451 is a 45W/ch receiver rated at a frequency response from 20- 20,000 Hz with a THD of
0.015%. Weighted S/N is 80 dB for

1
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phono and 95 dB for other amplifier func
tions. The amplifier section uses a MOS
FET output that is said to extend the pow
er bandwidth to the higher frequencies
The FM tuner features linear i-f filters
and a quartz PLL to give an S/N of 80 dB
in mono and 74 dB in stereo. A fluoroscan

digital read -out displays station frequencies; automatic or manual tuning allows
pne to program up to seven AM and seven
FM stations (14 in all). Bass and treble
tone controls provide sound shaping at
± 10 dB (100 Hz for bass and 10 KHz for
treble). Also included is a subsonic filter
of 12 dB /octave, and a high -frequency filter of 6 dB /octave. The system has two
tape inputs with dubbing facilities. Function controls are soft -touch. $570.

NR /Dynamic Range System
dbx, Inc. has integrated its noise reduction
system with dynamic range expansion circuitry. According to dbx, the new Model
228 Tape Noise Reduction /Dynamic
Range Expansion System is suitable for
use with two-head recorders, and can provide full monitoring capability with threehead recorders. The unit is reported to
offer noise reduction of 30 dB for tapes
recorded on dbx equipment; 20 dB for FM
broadcasts, pre- recorded tapes, and conventional LPs. Dynamic range is stated as

110 dB; and a dynamic range increase of
50% for commercially recorded music and

FM broadcasts. Frequency response is
given as 20- 20,000 Hz ± 1.0 dB for the
expander section; 40- 20,000 Hz ±0.5 dB
for the noise reduction section. Expander
section THD: 0.1% at 1.0 expansion; noise
reduction THD: 0.1% from 100 to 20,000
Hz. IM distortion is 0.2%. Standard 19"
rack mounts are supplied; wood sides
available at additional cost. $500.
CIRCLE NO. 91 ON FREE INFORMATION CARD
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Portable Mike Mixer

Inductive -coupled Modem

The MFJ -1230 Originate /Answer Modem resembles an acoustic modem, and
functions the same way; but it uses an
inductive -coupling technique for receiving. This technique is reported to give a
more reliable data transfer by eliminating
room noise and vibration errors. Bell 10310

compatible, the MFJ -1230 can operate at
up to 300 baud, in half- and full -duplex
modes, and has a six -pole active -bandpass
filter to handle weak signals. It provides
TTL and CMOS inputs and outputs, as
well as RS -232 compatibility-covering
the interfaces of almost all computers.
Also, input /output ports for a cassette
recorder let you save data for reloading or
retransmission. A carrier -detect LED indicates when a signal has adequate
strength for data recognition; there is no
audio tone during a no-connect condition.
The unit uses 110 V ac, or two internal
9 -V batteries. $130.
CIRCLE NO. 88 ON FREE INFORMATION CARD

The Shure Brothers compact M267 microphone mixer has four inputs that are

switchable to provide simplex power for
condenser microphones. Featuring balanced, transformer-coupled line- and microphone -level outputs, specifications for
the M267 are: frequency response 30 to
20,000 Hz ± 2 dB; total harmonic distortion, less than 0.35 %; intermodulation distortion less than 0.5 %; and maximum out POPULAR ELECTRONICS

Why use their flexible discs:
Athana, BASF, Control Data, Dysan, IBM, Maxell, Nashua,
Scotch, Shugart, Syncom, 3M, Verbatim or Wabash

when you could be using

MEMOREX
high quality error free discs?
CE quant.

Part #

Product Description

8"
8"
8"
8"
8"
8"
8"
8"
8"
8"

SSSD IBM Compatible (128 B /S, 26 Sectors)
SSSD Shugart Compatible, 32 Hard Sector
SSDD IBM Compatible (128 B /S, 26 Sectors)
DSDD Soft Sector (Unformatted)
DSDD Soft Sector (128 B /S, 26 Sectors)
DSDD Soft Sector (256 B /S, 26 Sectors)
DSDD Soft Sector (512 B /S, 15 Sectors)
DSDD Soft Sector (1024 B /S, 8 Sectors)
DSDD Burroughs B -80 Comp., 32 Hard Sector
DSDD Shugart Compatible, 32 Hard Sector
51/4" SSSD Soft Sector (Unformatted)
51/4" SSDD Soft Sector w /Hub Ring
51/4" SSDD 10 Hard Sector w/Hub Ring
51/4" SSDD 16 Hard Sector w/Hub Ring
51/4" DSDD Soft Sector w/Hub Ring
51/4" DSDD 10 Hard Sector w /Hub Ring
51/4" DSDD 16 Hard Sector w /Hub Ring

3062
3015
3090
3102
3115
3103
3114
3104
3092
3181
3401
3481

3483
3485
3491

3493
3495

100 price
per disc ($)

2.09
2.09
2.74
3.34
3.34
3.34
3.34
3.34
3.34
3.34
1.94
2.34
2.34
2.34
3.09
3.09
3.09

SSSD = Single Sided Single Density; SSDD = Single Sided Double Density

DSDD = Double Sided Double Density

Memorex Flexible Discs...The Ultimate in Memory Excellence
Quality
Memorex means quality products that you can depend
on. Quality control at Memorex means starting with the
best materials available. Continual surveillance throughout the entire manufacturing process. The benefit of
Memorex's years of experience in magnetic media production, resulting, for instance, in proprietary coating
formulations. The most sophisticated testing procedures you'll find anywhere in the business.
100 Percent Error Free
Each and every Memorex Flexible Disc is certified to be
100 percent error free. Each track of each flexible disc
is tested, individually, to Memorex's stringent standards
of excellence. They test signal amplitude, resolution,
low-pass modulation, overwrite, missing pulse error
and extra pulse error. They are torque-tested, and
competitively tested on drives available from almost
every major drive manufacturer in the industry including drives that Memorex manufacturers. Rigid quality
audits are built into every step of the manmanufacturing
process and stringent testing result in a standard of
excellence that assures you, our customer, of a quality
product designed for increased data reliability and
consistent top performance.

Customer -Oriented Packaging
Memorex's commitment to excellent does not stop
with a quality product. They are proud of their flexible
discs and they package them with pride. Both their
packaging and their labeling have been designed with
your ease of identification and use in mind. The desktop box containing ten discs is convenient for filing and
storage. Both box labels and jacket labels provide full
information on compatibility, density, sectoring, and
record length. Envelopes with multi-language care and
handling instructions and and color-coded removable
labels are included. A write -protect feature is available
to provide data security.
Full One Year Warranty- YourAssura nce of Quality
Memorex Flexible Discs will be replaced free of charge
by Memorex if they are found to be defective in materials
or workmanship within one year of the date of purchase.
Other than replacement, Memorex will not be responsible for any damages or losses (including consequential
damages) caused by the use of Memorex Flexible
Discs.

Quantity Discounts Available
Memorex Flexible Discs are packed 10 discs to a carton
and 10 cartons to a case. Please order only in Increments
of 100 units for quantity 100 pricing. 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 available. Order
500 or more discs at the 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 6 %; 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 Memorex
Flexible Discs 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 Memorex compatibility hotline. Dial toll -free
800-538-8080 and ask for the flexible disc hotline extension
0997. In California dial 800-672-3525 extension 0997.
Outside the U.S.A. dial 408 -987 -0997.

Buy with Confidence
To get the fastest delivery from CE of your Memorex
Flexible Discs, 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. Written purchase orders are
accepted 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. Out of stock items will be
placed on backorder automatically unless CE is instructed
differently. Minimum 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.O.B. Ann Arbor,
Michigan. No COD's please. Non -certified and foreign
checks require bank clearance.
Mail orders to: Communications Electronics, Box 1002,
Ann Arbor, Michigan 48106 U.S.A. Add $8.00 per case or
partial -case of 100 8 -Inch discs or $6.00 per case or partial
case of 10051/4-inch mini-discs for U.P.S. ground shipping and
handling in the continental U.S.A. If you have a Master Card or
Visa card, you may call anytime 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.Orderyour
high quality, error free Memorex discs today.
Copyr,gnt 41982 Communical,ons EPectro,,cs'

CIRCLE NO.
MAY

1982

1

AO

.30882

High Quality
Error Free
VISA

41*

Order Toll -Free!
(800) 521 -4414
In

Michigan (313) 994 -4444

For Data Reliability- Memorex Flexible Discs

// COMMUNICATIONS
ICS'

ELECTRON
Computer Products Division

854 Phoenix O Box 1002 D Ann Arbor, Michigan 48106 U.S.A.
Call TOLL-FREE (800) 521-4414 or outside U.S.A. (3131924-4444
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new products
put hum /noise, -53 dBV (master control
up, input controls down). Each of the
M267's four balanced microphone inputs
has its own volume control, low -cut filter
switch, and line /mic switch. The master
volume control sets the overall program
output level ( +18 dBm maximum). A
switchable, fast -attack limiter cuts output
overload distortion during loud program
segments without affecting normal program levels. In addition to its illuminated
VU meter, the mixer has an LED peak
indicator that indicates limiter operation.
An automatic muting circuit eliminates
audible "clicks" and "thumps" during
turn -on and turn -off, and the headphone
jack doubles as a separate unbalanced line
feed. A bûilt-in 1000-Hz tone oscillator
(front -panel switchable) permits line test
and level checks. The unit is powered by
120-V ac, an integral battery pack, or any
external 30 -V dc source. $395
CIRCLE NO. 92 ON FREE INFORMATION CARD
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Dot Matrix Printer

Developed by Star Micronics, Inc., the
Model DP-8480 is an 80- column dot ma-

Microcomputer Board

Logic Trainer
The Broder Logic Trainer Model 100 is
said to reduce the time required for a student to learn how gates and flip -flops
function in circuits. The Trainer covers
the following subjects: switch circuits,
Venn diagrams, binary and BCD counting, relay logic, diodes, bipolar transistors,
and nonlinear FETs. The student solves
digital circuit problems by manipulating
any of eight external switches; no wire or
component manipulation is necessary.
The Model 100 uses PMOS LSI circuitry,
with an LCD. A 9 -V battery is included.
$169.

Commodore Semiconductor has introduced the MMS 6508/1 Micromodule for

CIRCLE NO. 93 ON FREE INFORMATION CARD

trix impact printer that features: bi- directional printing with a logic- seeking carriage control; 96- character ASCII, alpha/
numeric, and non -Roman alphabet fonts;
block graphics capacity; standard parallel
interface with optional EIA RS -232C,
IEEE-488, and 20 mA interfaces; software- selectable character pitches -10,
12, or 16.7 CPI, with a maximum yield of
132 characters per line; replaceable printing head with a life expectancy given as
100 million characters; and a built -in self test mode. Dimensions are: 15.3 "W x
12.2 "D x 4.9 "H. Paper width is 8" to 10"
for sprocket -fed paper with the optional
tractor -feed assembly. $575; $590 with
tractor -feed.
CIRCLE NO. 95 ON FREE INFORMATION CARD

control applications that require only a
moderate amount of program storage and
read/write memory. Employing a 6508
microprocessor and the new 6525 Tri -port
Interface chip, the board is compatible
with the 6525 processor, and four 8 -bit
I/O ports. Sockets are provided for up to
16 K bytes of ROM or EPROM; and
there are 1280 bytes of RAM. The edge
connector is optimized for direct control
rather than system expansion -consisting
of the I/O ports, four pins for +5 -V dc
input power, four ground pins, a RESET
line, and two clock phases (01 and 02) for
use in peripheral synchronization. The I/
O ports may be configured as either 32
I/O lines, or as 24 I/O lines with two
handshake lines and five priority interrupts. $99.
CIRCLE NO. 96 ON FREE INFORMATION CARD

Cassette Deck with Super -D Noise Reduction

Low Voltage
Soldering Irons
The "Soldr- Mite" from Wall Lenk is a
miniature soldering tool that is claimed to

Sanyo's Plus 90 cassette deck is said to be
capable of providing a dynamic range of
110 dB, with a signal -to-noise ratio of 100
dB with metal tape. In addition to Super D noise reduction (which is used in conjunction with Dolby B/C NR), the Plus
90 offers the following: soft -touch, ICcontrolled transport; 15- program Automatic Music-Select System (AMSS)
which scans the tape at high speed (forward and reverse) and automatically
plays the next recorded selection; a mute

control for inserting the blank tape gaps
necessary for AMSS operation; LED
function indicators for AMSS and tape
selection (normal, Cr02, and and metal),
separate input and output level controls,
left /right mic input jacks, headphone
jack, digital tape counter, wide -range
peak VU meters, and defeatable FM multiplex filter. Frequency response is given
as 30- 19,000 Hz ±3 dB; wow and flutter
is 0.5 %. The Plus 90 uses a two -motor
drive. $380.
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heat quickly (25 to 50s) from a potentia
of 6 V. Available in six models, from 4.5
POPULAR ELECTRONICS

Pocket Convert
Plus
FM
NOW WITH

STEREO

JUST $695°

DAK was in trouble. Our Pocket Concert cassette players
were selling like crazy. Orders were coming from everywhere.
We were able to get 24,000 players, but it wasn't enough. We
stopped advertising but the orders still kept coming.
We were in a jam. We had angry cutomers everywhere. We
couldn't find a new player good enough to satisfy our customers, or for that matter ourselves. After all, we had promised
a player that could equal the sound of the Sony Walkman.
Well, money talks. Not only did we find a great replacement, but we've even got one with an FM module. It's smaller, lighter and the sound is fabulous. Because of DAK's massive buying ability, (an opening order of 10,000 players), we
were able to bargain such a low price that we can offer the
new Pocket Concert -Plus FM to you for just 50 cents more
than our original cassette -only player.
Don't be confused
This is no cheap $69 retail player.
For example, Pacific Stereo, the gigantic California chain,
sold this fine unit in their 'Super Sale' ad of December 20,
1981 for more than 140% of our low discount price. This is a
state of the art, musical component you'll enjoy for years.
EXTRA HOME BONUS
Here's a cable system that lets
you plug the Pocket Concert Plus into any 'aux' inputs it
your home stereo, so you can copy cassettes by playing them
on the Pocket Concert Plus and recording them on your main
deck, or just listen through your main

--

--

system. The sound
($1 P &H)

is

great. Just add $4

for the cable. Ord. No. 9200.

It's uncanny. You can sit, walk, ski or
mow the lawn. And think of it, you can
do it all in an environment controlled
totally by YOU.
You can be doing the most mundane
task, but your mind may be soaring
thousands of miles away. It's no fluke
that Sony has sold hundreds of thousands of their Walkman Cassette Players.
The power of music has been used for
centuries to rouse the troups and relax
the kings. But, only now with the new
11/2 oz. Samarium
Cobalt headphones
are you able to get such a kaleidoscope
of sound that the outside world seems
to literally disappear.
And, the effect is so total that there
are even laws to stop you from wearing
these remarkable players while you ride
a bike or drive a car.
WHAT SOUND
The sound is easily equal to a several
thousand dollar home stereo system.
Yet, the new Pocket Concert Plus with
both cassette and FM stereo weighs only
121/2 oz. and is so small you'll hardly
know that you're wearing it.
The Pocket Concert Plus goes where
you go with a protective leatherette case
that easily hangs on your belt or rides
comfortably in your pocket. It also has
an adjustable shoulder strap.
So, whether you're into long walks,
sitting in airplanes or washing your car,
you'll enjoy the unbelievably rich stereo
sound of the Pocket Concert Plus.
ENGINEERED FOR STRESS
Most fine stereo equipment is designed
to be lovingly placed on a sheif and then
never moved. Obviously, this isn't a
practical way to listen when you're
walking your dog or jogging.
The Pocket Concert Plus is specifically
designed for rough treatment. Many
other machines are really redesigned dictation recorders. The Pocket Concert
Plus is designed to provide superb stable
stereo music while you're on the move.

SPEAKER BONUS

$5

Wow. Now personal stereo for one can
for all. The same mylar
diaphragm technology that makes possible the fabulous feather -weight headphones now makes possible these great
be stereo music

monitor speakers.

These speakers are less than 4" tall,
and come complete with a connecting

cable. They are so efficient that they require no additional amplification and
plug in just like the headphones.
For serious listening you will still use
your headphones, but for casual listening of portable radio quality, you'll be
amazed at the volume level and sound
quality of these new feather -weight
speakers. With your order for the Pocket Concert Plus only, just add $5 plus
($1 Post. & Handling) for your pair of
bonus speakers. Order Number 9334.

MUSIC AT YOUR COMMAND
You won't be 'roughing it' when you
leave home. You can play all your cassettes since there is an equalization
switch for Metal /Chrome or standard.
The sound is crisp and clean with a
wide frequency response. It's operated
by 3AA batteries, not included. There
are convenient lock -in fast forward and
rewind buttons, plus cue and review.
CIRCLE NO. 61 ON FREE INFORMATION CARD

You can listen to the outside world by
pushing the Mute -FM/Tape switch without taking off the feather -light stereo phones. Dual volume controls auto stop and a LED operation indicator
round out the convenience features.
PLUS FM STEREO
Just pop in the FM stereo module
instead of a cassette and you'll be tuning in your favorite FM stereo stations.
The FM module automatically direct couples with the cassette deck so it
works off the deck's power. It feeds the
FM signal directly to the amplifier, not
through the head for great fidelity.
The headphone cable is used as the
antenna for FM reception that is equal
to the 'FM only' units on the market.
The Pocket Concert Plus utilizes superb
electronics and an all new state of the
art tape transport for stability. It is
manufactured by Unipacific and backed
by a standard limited factory warranty.
TRY THE POCKET CONCERT PLUS
RISK FREE
Take your Pocket Concert Plus as you
commute or on walks. Enjoy breathtaking stereo music wherever you are.
If for any reason you aren't 100% satisfied, simply return it in its original box
within 30 days for a courteous refund.
To order your Pocket Concert Plus including the FM module, risk free with
your credit card, call our toll free hotline, or send your check for just $69.50.
Plus $2.50 postage and handling. Order
Number 9303. If you wish the optional
home cable and /or speaker bonuses, see
above for their price and order numbers.
Calif. residents please add 6% sales tax.
You'll be in control of your own environment and enjoying your favorite
cassette and FM stereo music with the
great sound of the Pocket Concert Plus.

B(' DAK

INDUSTRIES
INCORPORATED

Call TOLL -FREE
(800) 423-2636
In California Call
(213) 984-1559
10845 Vanowen St., North Hollywood, CA 91605

nets

-'

N

r

w o AK
to 5

o

C

Memory
4116.250nS
4116 -200nS

8/14.95
8/17.95

2114L
6116 2K x 8 CMOS RAM 200nS
2708 EPROM
2716 EPROM
2732 EPROM
2764 EPROM
Z6132 4K x 8 Quasi- Static RAM

8/17.95

....

1

3.49
5.49
12.99
34.95
24.95

21L02
2112

34.95 6850
49 8085A

4.49 INS8250
8.95 MM58167

39 8212
5.49 8214
12 99 8216

2.75
3.95
2.75
3.29
2.79

1

.

2516.

.

2532
2651
40441 -2
6502

2

12 95

8224.

2.49 8226
8 99 8228
..
6.99 8251
95 8255
19.95 AV5 -101 3A
4 95 AY5-2376

6800
6802
6809
6821

1

1

3.99
14 90

TMS9900
TR1602B

8.75
29.95
2 49

SC -01

55.00

280A-CPII

7.95
7 49
19.95
7 49

ZIOACTC

4.49 Z804Dan
6.95 ZBOAPIO
6.49 ZBOASIO
4.95 Z8603
14.95 2867,

17 95
74 95
.

",95

Amp TO-220 Voltage Regulators

1

i

PART

1

18.49 OAC -0800.

24 50 6845

771
791

7805
7812
7815
7818

-24

1

(1M340T-5)
(LM340T-12)
(LM340T -15)
(LM340T -18)

25-99 100 -499

.85
.85
.85
.85

.75
.75
.75
.75

.65
.65
.65
.65

95 LM393
75 LM733
29 1M741 -8
39 1M741.14
45 1M747
49 LM748.
95 LM1310
1.75 LM1458
90 LM1800
79 LM1818
90 LM1889
249 LM2900
1 25
LM3900
89 LM3905
329 LM3914
195 LM3915
99 LM3916
49 LM4500
3

LF351

LF353
LF357
LM301
1M307
LM311
LM318

1

1

LM324
LM339
LM358
LM377
LM380N-14
LM381

1

LM383
LM384

LM386.
LM387

1

transformer with lighted ON -OFF switch,
and a separate tool holder with sponge.
Address: Wall Lenk Corp., Box 3349,
Kinston, NC 28502 -3349

97
99
35
35

MC3302
MC1458
MC1514
NE555
77 NE556
49 NE565
249 NE5534
69 14E5538...
2.49 SSM2010.
349 SSM2020
2.99 SSM2030...
69 SSM2040
89 SSM2044
49 SSM2055 ..
3.79 XR2206
3.79 XR4136
3.79 XR4741
3.29 XR558
1
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Talking Pocket
Calculator

Beckman DMM

Incorporating voice -synthesis technology,
Sharp Electronics has introduced the
Model EL -620 pocket -size calculator. It is
said to deliver a clear "voice" announcement of whatever numeral has been depressed on the keyboard, as well as indicating which arithmetic operation has
been selected. The answer, expressed in
the proper units (hundred, thousand, million) is also announced. Other keyed
entries are announced by a musical beep
tone for verification. The EL -620 operates
from three mercury batteries or an optional ac adapter. The 8 -digit LCD model
accommodates the four arithmetic functions, percent, square root, and a 4 -key
51/2

a

"H

x

carry-
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90
59
1.39
45
.98
1.25
2.35
2.25
7.50
7.50
7.50
7.50
5.75

41M

Video Display Terminal

6.50
5.19
99
1.95
1

99

5% Carbon Film Resistors
We stock all 5% standard values between
Meg Ohm.
Ohm and
1

1

Y.

Watt
20
1.65
12.00

Package of 5
Package of 100 (one value)
Package of 1000 (one value)
V:

Watt
.25
1.75

IMF

15.00

Lighted CB Antenna

Sampler box consisting of 5 each of all 145
Ohm and
standard 5% values between
1

1

Meg Ohm.
Y. Watt Sampler Box
Y. Watt Sampler Box

25-49 99

22.00
27.00

Minimum Order 810.00
Shipping
3 00 Above 50 00
50 C O D
1

FREE

Add

1

65

WESTLAND ELECTRONICS
37387 Ford

Rd.

-

Westland. Mi 48185

-0664
Michigan - 313 -728 -0650

Order Line
In

1. 800.521
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The new TechTM 320B portable digital
multimeter from Beckman Instruments
has both visual and audible indication of
continuity. That is, the meter will alert
the user with a single "beep" tone when
continuity is detected. Continuity is indicated visually by the appearance of an
ohms omega in the corner of the LCD.
The 320B has 29 ranges, with overload
protection: voltage is protected to 1,500 V
dc/ 1,000 V ac; resistance is protected to
500 V; current ranges are protected with a
2 -A /250 -V fuse, and are rated up to 20 A
for 30 s. Resistance measurements are
said to be sensitive enough to operate incircuit (without turning on the diodes or
semiconductors of the circuit being
tested). A separate semiconductor test
function provides a 0 -2 -V, 2 -mA constant
test current. Basic accuracy is given as
0.1%. $189.
CIRCLE NO. 99 ON FREE INFORMATION CARD

Package of 5
Package of 100 (one value)
Package of 1000 (one value)

1024.99

numbers 0-9, period, comma, minus, and
enter /tab. Functional command, editing,
and cursor keys allow editing options as
well as "send" and "print." The display is
also capable of line drawing and horizontal /vertical split screen with independent
scrolling. The Altos I uses 15 transmission baud rates from 50 to 9600 cps via a
standard RS -232C interface. The printer
port allows data transfers at the same
rates. $995.

memory. Dimensions are: 3 "W x
1/2 "D. The calculator comes with
ing wallet.

Linear Integrated Circuits
8038

to 18.0W, with rated tip temperatures
from 630' F to 960' F, each iron weighs
less than 3/4 oz. The thin shaft is said to
afford improved visibility of the work
area. Options include a variety of tips, a

12 95

Microprocessor ft Interface
1

products

Altos Computer Systems has introduced
its first video terminal, the Altos 1. It has
a detached keyboard with a tillable, rotating, green-phosphor display. The typewriter- style board (105 keys) is connected
to the display via a 6 -ft. cable. It can
format 24 lines with 80 characters per
row, with two additional lines for messages and function key identification.
Eight program keys plus a function key
provide up to 96 codes; 14 keys include the

The Laser Rod is a tunable-tip CB antenna with 500 W of power. It can light up
with a parallel array of replaceable bulbs
(red, blue, green, amber, or clear), adding, it is claimed, to the visibility and
bodaciousness of your rig. Available in 2'
and 3' lengths, it transmits or receives
with the lights on or off. Options include a
switch and bracket, extra conductor wire,
and cigarette lighter plug. $28 for the
two -footer; $30 for the three.
CIRCLE NO. 100 ON FREE INFORMATION CARD
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PEOPLE WHO OWN A
FOX SCANNER...
TURN ON TO ADVENTURE
is packed with professional
features -Skip, Action and Pause capabilities,
two full watts of audio, complete 10 channel
programmability and lots more. Scanning
has never been easier, or more fun.

The FOX BMP 10/60

LOVE ITS SIZE
The Fox BMP 10/60 is the smallest,
lightest base station on the

market today.

GETA FREE S15
SPEAKER
Buy the BMP 10/60 now,
and we'll send you a
4 watt Mini - Speaker free.
Offer expires June 30,1982.
Ask

your dealer for full details.

for the dealer
nearest you, or ask about
ordering directly from
our factory.

Call 800- 543 -7892

USE IT ANYWHERE
The Fox BMP 10/60 is the
most versatile scanner in the

world. With our optional
Porta -Pac, it can be easily carried over your shoulder.* With our
optional Mobile Mounting Bracket, it's
a snap to attach it to your car.

Fox Marketing, Inc.
4518 Taylorsville Road

Dayton, Ohio 45424

Some states may prohibit use of scanners in mobile or
portable applications. Check your local laws.
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Listening Locations Equalized Digitally

WHILE everyone is busy predicting the "marriage" of audio and

video, there has been little mention of a
more obvious combining of technologies:
audio and computers. To date, the incorporation of computer technology into
audio gear has been almost crude, in
terms of the microcomputer's true potential. Various memorizing functions
(pre- setting of favorite stations on a frequency- synthesizing tuner), and timing
functions (pre -programming of a video
cassette recorder) have constituted the
chief uses of microprocessors in audio/
video applications.
If Acoustic Research, the well -known
speaker system manufacturer, has its
way, all of that is about to change. In
last month's column I touched briefly
upon AR's Adaptive Digital Signal Pro-

cessor (ADSP), a "smart digital audio
component" that can recognize and automatically correct frequency response
errors in a sound reproduction system.
According to AR's director of research,

HOW THE ADSP HANDLES
ROOM REFLECTIONS
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Effect before and aller (top and
bottom) of ADSP on a typical speaker.
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Bob Berkovitz, the ADSP is especially
effective in correcting loudspeaker
shortcomings and errors related to non -

ideal room acoustics.
The ADSP derives its "intelligence"
from a novel computer program developed at AR. The program employs
mathematical techniques which have,
until now, been used primarily for
speech synthesis and economic modeling. The millions of calculations required to execute the program are performed by a new 16 -bit NMOS microcomputer chip produced by Texas Instruments, who worked on the project
with the AR research team.
While first impressions of the ADSP
suggest a glorified graphic or parametric equalizer, it is actually quite different from any analog equalizer. For
example, it has no fixed -frequency characteristics, such as a definite number of
bands, center frequencies, or filter bandwidths. The ADSP operates in a time
domain, dividing the program into thou-

The ADSP hardware, as presently configured, consists of Texas Instruments'
TMS -9995 NMOS microprocessor and
more than 100 integrated circuits driven by
AR's proprietary software program. Unlike
analog devices that may use microprocessors (and are often referred to as computer-operated components), the ADSP is en-

tirely software -dependent.
To give an idea of how the system
actually works, consider a good audiophile
speaker in a typical listening room. The
speaker, if measured in an anechoic chamber, would have yielded a uniform response
to below 50 Hz. Yet, when measured in the
listening room, the response is far from
smooth (shown at top). After the application of the ADSP filter, however, a much
flatter curve was obtained (shown at bottom). The important point to observe here
is that the degree of detail provided by the
ADSP correction is far greater than that
provided by any analog equalizer available
for home or professional use.

sands of fragments per second, through
digital sampling. It then adds error correction to each fragment and finally
reassembles them back into recognizable analog music signals. But for all the
complexity of its computer program, the
ADSP is as easy to use as some of the
self-analyzing analog equalizer systems
now available.
To activate the ADSP while listening
to music, you simply press a button on a
small hand -held module which also
houses a tiny microphone. The music is
then temporarily interrupted and the
computer in the ADSP converts a series
of numbers in its memory into a test signal which sounds a bit like white noise.
This test signal is heard briefly from
each of the two loudspeakers and is
picked up by the hand -held microphone.
The signal is then converted into a series
of several thousand numbers which are
stored in memory. These numbers are
analyzed by the ADSP's computer for a
mathematical order that indicates regular patterns. Patterns discovered in this
way are then used by the computer to
design a correction filter.
During this complex process (some of
which AR left intentionally vague since
full patent protection is still being obtained), numbers in another part of the
ADSP's memory converge to a code that
is a mirror image of the sonic errors produced by the loudspeaker /room -acoustics combination. The ADSP adds these
"opposite errors" to the music signal.
Now when music is played through the
sound system and into the room, the two
sets of errors cancel. The sound reaching
the listener (at the position where the
microphone module was originally held)
is thus a more faithful reproduction of
the original music. Because ADSP has
no preset filter bands or adjustments, it
can synthesize as many digital filters as
are needed -normally a far greater
number than the usual eight or ten
bands associated with analog graphic
equalizers. Typically, the ADSP will be
called upon to provide extremely narrow
filters, with more than fifty peaks and
dips in a 1000 -Hz bandwidth.
However, ADSP works only in the
frequency region below kHz. This represents about five out of ten octaves of
the audio spectrum. But AR's research
people maintain that errors in system
response above 1 kHz in a typical listening room are affected more by a turn of
the listener's head than by room acoustics. Flat response above that midpoint,
they claim, is largely a matter of the
manufacturer's choosing the correct
combination of midrange and tweeter
drivers when designing the speakers.
Failing this, correction above I kHz is
most easily accomplished using ordinary
tone controls, since sharp peaks and valleys caused by room resonances are not
commonly found in these upper frequency ranges.
The ADSP is not available yet, but
AR hopes to have a first version of
the device at retail outlets by mid -1982.
The projected price should be under
$2000.
1
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Here's a professional, portable
DC -20 MHz Oscilloscope with
build-it-yourself Heathkit savings

Compact enough tc fit under an airplane
seat, the Heathkit 10 -3220 represents outstanding value in its class. Weighing only
16 pounds, the 10 -3220 is designed for field
service troubleshowers who need a light,
portable battery -operated scope for use
were AC power is not available.
Dual -trace versatility: The 10 -3220 allows you to compare two different signals simultaneously- to make input/
output comparisons, check phase relationships and
accomplish other complex measurements. Algebraic
functions add versatility.

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

X -Y inputs for Lissajous measurements:
Feed two separate input signals to the ICI -3220.

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

Outstanding sensitivity: Vertical signals as
low as 2 millivolts can be accurately measured
by the very sensitive 10 -3220. Accuracy is as
high as 3 percent (from 20 -30 deg. C), on both vertical

and horizontal measurements.

Save more than 30% when you guild it yourself: The
10 -3220 Portable 20 MHz Oscilloscope Kit is value-priced
at just $689.95.x

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

FREE CATALOG
Complete details on Heathkit oscilloscopes
and nearly 400 other electronic kits for your
home, work or pleasure - are in the new
Heathkit catalog. Send the coupon at right for
yours today, or pick one up at any of the 65
convenient Heathkit Electronic Centers "'
located throughout the U.S. and Canada.
If coupon is missing, write Heath Co., Dept.
010 -896, Benton Harbor, Ml 49022. In Canada
write Heath Co., 1480 Dundas St. E., Mississauga, Ont. L4X 2R7.

-

Ileathki t

a

Mail Order, F.O.B. Benton Harbor, MI.
Also available assembled, rr ail order priced at $995.00, F.O.B. Prices, specifications
and product availability subject to change without notice. "See the white pages of
you- telephone book for the Heathkit Electronic Center nearest you. Heathkit Electronic Centers in the U.S. are operated by Veritechnology Electronics Corporation,
a wholly -owned subsidiary of Zenith Radio Corporation.
GX-387
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MAIL TO: Heath Company, Dept. oio -a9E
Benton Harbor, MI 49022
L] YES, Please send me your free Heathkit Catalog.
I'm not currently receiving your catalog.

Name
Address
City

State

GX -387
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Acoustic Research AR48s
Three-Way Speaker System

T

HE AR48s is one of the largest
"bookshelf speaker systems currently available from Acoustic Research. It is a three -way system. employing a 10 -in. acoustic suspension
woofer in a 1.32 -liter sealed enclosure, a
newly designed four -in. midrange cone
driver in a sealed enclosure, and a one in. dome high -frequency radiator. The
crossover frequencies are 400 and 2500
Hz, and rated 3 -dB bandwidth is 45 to
24,000 Hz.
Nominally a 6 -ohm system, the
AR48s has a rated minimum impedance
of 4.8 ohms. The cabinet, covered with
walnut -grain vinyl veneer, measures 25"
x 14" x 10eá' and has a dark brown
cloth grille retained by plastic snaps.
The speaker system weighs 38 lb. Suggested retail price is $210.

'

General Description. Although the
AR48s is not too different from its predecessors, rat is novel in at least two
areas: the new 4-in. midrange driver and
the computer -designed crossover network described below.
The midrange (roughly 300 to 3000
Hz) is the most critical part of the audio
spectrum for natural reproduction of the
human voice. AR designed its 4 -in. driver to cover this entire band, avoiding
aberrations that could otherwise result
from a crossover between drivers.
To obtain a smooth, uncolored output
from a driver, it is necessary to suppress
any resonant modes in its cone. These
modes can introduce dips and peaks
toward the higher end of the speaker's
operating range that the crossover network cannot remove without sacrificing

the driver's high - frequency response.
AR cones, in general, are designed to
be mechanically "lossy," and thus absorb internal reflections that could
roughen their response. This is one reason for their continuing use of the paper
cone (instead of plastic and metallic
cone materials). They treat the paper
cone with proprietary damping liquids
that, once absorbed, deaden acoustic
transmission.
A different method is used in the new
AR 4 -in. driver. Its cone is made of a
fibrous material that is inherently lossy
throughout its entire thickness and requires no additional treatment to
achieve the desired low "Q." According
to AR, this gives the small cone more
consistent performance than would be
possible with treated paper. To the
touch, the AR midrange driver cone has
a felt -like texture and consistency.
The AR48s crossover network has an
unusual design. Its 12 -dB -per- octave
rolloff would normally call for four
inductors and four capacitors, but by
using a series configuraton for the two
lower frequency speakers and a parallel
network for the tweeter, the two 3.8 -mH
:oils needed for the 400 -Hz crossover
are replaced by a single 2.3 -mH inductor. And since air -core windings are
used, the savings in copper for the smaller inductor are appreciable.
The AR48s has been designed to give
its flattest overall response with either of
two room placements: against a wall at
approximately ear height, and on the
floor next to the wall. However, placing
the speaker on a stand (or a foot or two
from the wall) will permit cancellations
from floor or wall reflections to degrade
bass performance.
For an acoustic suspension speaker
system. the AR48s is moderately efficient. Its rated voltage sensitivity is 88
dB Sound Pressure Level (SPL) at
meter on axis with 2.83 V applied. The
recommended range of amplifier power
is 15 to 100 W per channel. Acoustic
Research defines very specific high1
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audio
power limitations: the AR48s can handle 100 W of continuous power, with the
amplifier being driven into clipping no
more than 10% of the time on normal
speech and music in noncommercial applications (no public address or disco
service). Since the AR48s's frequency
response has been optimized by careful
design of the drivers and crossover network, no user -accessible balance controls are provided. The input connectors
are insulated spring clips with holes that
accept stripped wires.

Laboratory

Measurements. The
room response of two AR48s's was measured with the speakers against a wall
(about 28 inches above the floor), and
the microphone on the axis of one and
about 30 degrees off the axis of the other. The averaged response w as almost
perfectly flat, with small fluctuations
that are characteristic of a "live room"
measurement. The left and right speaker curves did not diverge appreciably
until the test frequency exceeded 10,000
Hz, indicating very good tweeter dispersion characteristics.
The bass response was measured with
close microphone spacing to eliminate
room interactions and give a true anechoic response. Speaker output was
maximum at 80 Hz, falling off gradually at higher frequencies and at 12 dB per
octave at lower frequencies. Combining
the bass and room response to create a
composite frequency characteristic resulted in an impressively uniform curve
that varied only ±2.5 dB from 45 to
20,000 Hz. Using our analysis program
with an Apple II computer, we were
able to measure the anechoic frequency
response of the AR48s from 180 to
17,000 Hz (these frequency limits are
set by the measurement system, not the
speaker). There were fairly narrow response dips at 3500 and 650Ó Hz, and a
peak of about 3 dB at 16,000 Hz, but the
overall response (on axis) was within
± 3 dB from 180 to 17,000 Hz.
The bass distortion, also measured
with close microphone spacing, was very
low. At a 2.83 -V (nominal 2 -W) drive
level the distortion was less than 0.5%
everywhere down to 60 Hz, I% at 50
Hz, and 3.6% at 40 Hz. A 10 -dB level
increase (nominal 10 W) made little difference. Distortion was about 1% everywhere down to 60 Hz, 2.5% at 50 Hz,
and 5.6% at 40 Hz.
The AR48s's impedance was slightly
lower than rated, reaching a minimum
of 3.5 ohms from 700 to 900 Hz. Over
the remaining audio range it was typically 4.5 to 9 ohms, with a maximum of
15 ohms at 56 Hz. Voltage sensitivity
was exactly as rated, 88 dB SPL at
meter when driven by 2.83 V of random
noise in the octave centered at kHz.

more in line with what we have come to
expect from good-quality speakers, and
the overall sound quality was consistent
with the measured performance. In other words, the sound of the AR48s was
excellent in every respect.
We also listened to several other
speakers, both bookshelf and floor standing types, priced well above and
below the AR48s. And with respect to
cleanness and natural sound balance,
the AR48s certainly held its own. It has
a slight tendency toward warmth, depending on the program material (the
AR48's bass response is somewhat better than that of most speakers in its price

range), but above all the sound is
smooth and not at all tiring.
The current AR product line includes
both floor- standing and bookshelf
speakers. A purchasing decision should
probably be made on the basis of individual installation requirements. Although the AR48s is one of the larger
"bookshelf' speakers, it is not too big or
heavy for wall mounting (don't use a
standard bookshelf, however, since it
won't be deep enough). The AR tradition of honest value and accurate specifications is certainly evident in this fine,
up -to -date product. -Julian D. Hirsch
CIRCLE NO. 101 ON FREE INFORMATION CARD

YOU'LL NEVER OUTGROW THE

NOVICE OR PRO, the Hobby Blox system can offer you exciting
modular component challenges.
The 14 color -coded and cross -

indexed modular units in the
Hobby -Blox system can create
projects as simple or complex
as you want them to be.

GROWS ALONG WITH

..,

YOU as you learn and do
more. From Digital Volt meters, Pulse Generators, even Slot Machines
And solderless, reusable modules compatible with DIP's of all
_.
sizes make even
the most elaborate systems a

t,\

snap.
Patents Pending.
©A P PRODUCTS
INCORPORATED 1980.

-

FREE CATALOG and the name of your nearest Hobby -Blox
dealer
call toll -free [800] 32^ -9668. In Ohio, call collect

[216] 354-2101.

1

A P PRODUCTS INCORPORATED
9450 Pineneedle Drive
P.O. Box 603
Mentor, Ohio 44060

1

User Comment. The AR48s shares a
basic quality of all AR speakers: deep,
clean, effortless bass. In fact, bass was
essentially equivalent to AR's former
top -of- the -line AR3a. The smoothness
and range of the higher frequencies are
MAY

[216] 354-2101
TWX: 810 -425 -2250
In Europe,

contact A

Baeumlesweg 21

P PRODUCTS GmbH
1
W. Germany

D -7031 Weil

1982
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RECEIVER
RADAR WARNING

What makes this radar detector
so desirable that people
used to willingly wait months for it?
a conventional passive radar
detector knows that they don't work over hills, around
corners, or from behind. The ESCORT' radar warning
receiver does. Its uncanny sensitivity enables it to pick
up radar traps 3 to 5 times farther than common detectors. It detects the thinly scattered residue of a radar
beam like the glow of headlights on a dark, foggy road.
You don't need to be in the direct beam. Conventional
detectors do. Plus, ESCORT's extraordinary range
doesn't come at the expense of more false alarms. In
fact, ESCORT has fewer types and sources of false
alarms than do the lower technology units. Here's how
we do it.

Anyone who has used

of speaking with the most knowledgable experts available and saving us both money at the same time. Further,
in the unlikely event that your ESCORT ever needs repair, our service professionals are at your personal
disposal. Everything you need is only a phone call or
parcel delivery away.

Carrying case
and
visor clip
included

The unfair advantage
ESCORT's secret weapon is its superheterodyne
receiving circuitry. The technique was discovered by
Signal Corps Capt. Edwin H. Armstrong in the military's
quest for more sensitive receiving equipment. ESCORT's
Varactor -Tuned Gunn Oscillator singles out X and K
band (10.525 and 24.150Hz) radar frequencies for close,
careful, and timely examination. Only ESCORT uses this
costly, exacting component. But now the dilemma.

The right stuff
ESCORT looks and feels right. Its inconspicious size

(1.5Hx5.25Wx5D), cigarlighterpowerconnectorandhook
and loop or visor clip mounting make installation easy,
flexible, and attractive. The aural alarm is volume adjustable and the alert lamp is photoelectrically dimmed
after dark to preserve your night vision. And, a unique
city /highway switch adjusts X band sensitivity for
fewer distractions from radar burglar alarms that share
the police frequency while leaving K band at full strength.

Corroborating evidence

...

"Ranked according to perforCAR and DRIVER
it looks like
mance, the ESCORT is first choice
precision equipment, has a convenient visor mount,
and has the most informative warning system of any

...

...

the ESCORT boasts the most
unit on the market
careful and clever planning, the most pleasing packaging, and the most solid construction of the lot:'
BMWCCA ROUNDEL ... "The volume control has a
'silky' feel to it; in fact, the entire unit does. If you want
the best, this is it. There is nothing else like it:'
(are)
PLAYBOY
"ESCORT radar detectors
generally acknowledged to be the finest, most sensitive,
most uncompromising effort at high technology in the

...

...

Another nice thing about owning an ESCORT is that
you deal directly with the factory. You get the advantage

You don't have to wait
Just send the following to the address below:
Your name and complete street address.
How many ESCORTs you want.
Any special shipping instructions.
Your daytime telephone number.
A check or money order.

Visa and MasterCard buyers may substitute
their credit card number and expiration date for
the check. Or call us toll free and save the trip
to the mail box.

CALL TOLL FREE.... 800-543 -1608
800-582 -2696
IN OHIO CALL
ESCORT (Includes everything).... $245.00
Ohio residents add $13.48 sales tax.

Extra speedy delivery
If you order with a bank check, money order,

Visa, or MasterCard, yotir order is processed for
shipping immediately. Personal or company
checks require an additional 18 days.

field:'
PENTHOUSE ... " ESCORT's performance stood out
like an F -15 in a covey of Sabrajets :'
AUTOWEEK... "The ESCORT detector by Cincinnati
is still the most sensitive, versatile
Microwave
detector of the lot:'

...

The acid test
Made in Cincinnati

know which one you'll keep. As further insurance for
your investment, ESCORT comes with a full one year
limited warranty on both parts and labor. This doesn't
worry us either because ESCORT has a reputation for
reliability. We know that once you try an ESCORT,
radar will never be the same again. So go ahead and
do it. Order today.

(

The Lady or The Tiger
At the instant of contact, how can you tell a faint
glimmer from an intense radar beam? Is it a far away
glint or a trigger type radar dead ahead? With ESCORT
it's easy: smooth, accurate signal strength information.
A soothing, variable speed beep reacts to radar like a
Geiger counter, while an illuminated meter registers fine
gradations. You'll know whether the radar is miles away
or right next to you. In addition, the sound you'll hear is
different for each radar band. K band doesn't travel as
far, so its sound is more urgent. ESCORT keeps you
totally informed.

your purchase as well as pay for your postage costs to
return it. In fact, try an ESCORT and any other detector
of your choice. Test them both for 30 days and return
the one you don't like. We're not worried because we

There's only one way to really find out what ESCORT
is all about. We'll give you 30 days to test it for
yourself. If you're not absolutely satisfied, we'll refund

ESCORT.

RADAR WARNING RECEIVER
CINCINNATI MICROWAVE
Department 531
255 Northland Boulevard
Cincinnati, Ohio 45246
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Sylvania 13" (JoFor TV Receiver
THE Model CAA118WR

is Sylvania's recent contribution to the expanding market for 13 -in. receivers,
which often serve as second color -TV
sets. It features a new chassis (Model
E31 -02) with automatically regulated
black- and -white and color :levels, automatic fine tuning (aft), automatic gain
control (age), ambient light compensation, and a new horizontal /vertical
countdown IC that eliminates manual
picture -hold controls. Its infrared remote control has both direct -address
and channel -scan, while the 105 -channel tuner accepts uhf, vhf, and CATV
inputs. Rear -panel controls allow the
user to adjust sharpness, picture, color,
nd tint. The Chroma -Line picture tube
the dark -faceplate variety. Dimenis
sion s are 131/2" H X 191/2" W X 15 "D;
weig t is 27 lb. Suggested retail: $480.

f

General Deserlptlon. The main chasconsists of a single board for the signal- processirne and deflection circuits. It
is colored blue ,with easy -to -read white
lettering for corn oonent and test-point
identification. The chassis may be unplugged from the deflection yoke, cathode -ray tube (CRT), and tuner -permitting easy service (if its well -laid -out
components. (Most It are in sockets.)
The dc voltages are plainly marked, and
component positions :,re legibly shown
on the pc board's bottom.
sis

MAY

1982

The set's power supply input has both
line and choke transient protection and
a 4 -A ac fuse. A bridge -type rectifier
and large filter capacitors supply full wave dc rectification and filtering to a
three- transistor, single silicon -controlled
rectifier (SCR) circuit that regulates
the main 112-V dc power bus. A phase
detector and zener -clamped error amplifier sense any voltage changes and furnish the necessary correction to the SCR
driver -controlling SCR conduction
time. Anode potential for this SCR is
derived from the flyback transformer at
the horizontal scanning frequency.
There is also automatic shutdown (in
the event of excess high voltage) in the
horizontal oscillator startup circuit. This
circuit consists of two zener diodes and
an SCR. When the flyback transformer's 220 -V output varies enough to cause
gate turn -on, the SCR shuts down the
horizontal oscillator, taking out both
raster and sound.
The receiver's preamplifier has a surface acoustic -wave filter input to reject
adjacent-channel and CB interference.
Also, the fullwave video detector permits a maximum bandpass output. Unfortunately, there is no comb filter, so
even with a highly effective auto/manual sharpness control, just 3 MHz of video is delivered to the CRT.

Integrated Circuits. All six of the TV

chassis's ICs are interesting, but two are
of particular significance. (Sylvania's
project engineering manager, George
Kent, was kind enough to help. . . .)
The IC700 chip (Fig. 1) eliminates
the need for vertical and horizontal hold
controls. It receives separate horizontal
and vertical sync via ac coupling to the
horizontal automatic phase detector and
vertical timing counter, respectively. A
503.5 -kHz voltage -controlled oscillator
(vco) and ceramic resonator determine
the clock rate for this proprietary IC.
The 503.5 kHz is first divided by 16 and
then by 2 to establish the horizontal
sweep rate of 15,734.375 Hz.
The vco frequency accuracy is derived
from a standard automatic phase control (ape) that compares horizontal timing from the receiver with broadcast
horizontal timing pulses from the sync
separator. If there is no phase- match,
the ape generates a dc voltage. This dc,
delivered to the horizontal driver, corrects the receiver's horizontal timing
output. The horizontal ape also controls
the first chroma amplifier and color killer with a gated pulse burst to the
IC600's internal keyer.
The IC900 chip (Fig. 2), the automatic video -chroma processor, corrects
black-and-white level variations, has an
automatic color -level detector, automatic peak- detector, and an automatic
black -level control.
(Cont'd on p. 28)
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At CIE,you get

electronics

career
training

front
specialists.
If you're interested in learning how to fix air
conditioning, service cars or install heating systems talk to some other school. But if you're serious
about electronics... even earning an Associate Degree ...
come to CIE -The Electronics Specialists.

Special Projects Director
Cleveland Insti lilt c iif Electronics
POPULAR ELECTRONICS

father always told me that
there were certain advantages to putting all your eggs in one
basket. "John," he said, "learn to
do one important thing better than
anyone else, and you'll always be
in demand."
I believe he was right. Today is
the age of specialization. And I
think that's a very good thing.
Consider doctors. You wouldn't
expect your family doctor to perform
open heart surgery or your dentist to
set a broken bone, either. Would you?
For these things, you'd want a
specialist. And you'd trust him. Because you'd know if he weren't any
good, he'd be out of business.
My

Why trust your education

and career future to
anything less than a
specialist?

shouldn't. And you certainly
don't have to.
FACT: CIE is the largest independent 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
You

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

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.

You work with experi-

Associate Degree

enced specialists.

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

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 specialists best qualified to handle
your question.

towards the Associate Degree.

Find out more Mail this

.

card for your FREE
CATALOG today:

People who have known
us a long time, think of us
as the "FCC License
School."
We don't mind. We have a fine
record of preparing people to take ..
and pass... the government administered FCC License exams.
In fact, in continuing surveys nearly
4 out of 5 of our graduates who take

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
orange for a CIE representative to
contact you to answer any questions
you may have.
Remember, if you are serious
about learning electronics ... or
building upon your present skills,
your best bet is to go with the electronics specialists- CIE. Mail the
card or coupon today or write CIL
(and mention the name and date of
this magazine), 1776 East 17th
Street, Cleveland, Ohio 44114.

.

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 transistors. Electronics is interesting because 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 completely... 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
you take, you'll do most of the basic
things professionals do every day
even use a Digital Learning Laboratory
to apply the digital theory essential
today to keep pact with electronics
in the eighties.

-

Pattern shown on oscilloscope screen is simulated.

o

CIE

Cleveland Institute of Electronics, Inc.

PE -62

1776 East 17th Street, Cleveland, Oho 44114

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

-

-

Address

Apt

City

_tip

State
Agc

Check box for G.I. Bill information:

Mail today:

Phone (area code)
Veteran

Active Duty
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R734

1. Digital sync eliminates
manual controls for vertical
and horizontal holds.

Fig.
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Fig. 2. Both color and luminance are controlled by this processor.
(Continued from page 23)

The IC900 also contains a dc aperture
corrector that receives composite video
from the second video amplifier (not
shown) and is, in turn, controlled by the
automatic peak detector and the manual
sharpness control.
Common components C910, L904,
and R927 form a short, unterminated
delay line. Delayed and non -delayed
video are matrixed to produce aperture
correction, equalizing preshoot and
overshoot characteristics to give faster
rise and fall times for video transitions.
The automatic level detector is actually a feedback arrangement from the
color amplifier. Having a color -level
threshold control and an agc circuit to
monitor chroma gain, it holds chroma
level constant in response to the manual
adjustment of the "color" control.
Both the horizontal and vertical
blanking pulses are joined in the IC900,
forming a pedestal for the video output
and black level. In this way, blanking
pedestal heights are controlled to maintain a black -level clamp for overall picture stability. The Vertical Interval Test
and Reference Signals transmitted during vertical blanking intervals remain
unblanked, and can be seen in the video
output. During active line periods, video
is sampled outside the IC900 and reintroduced into the picture as a black reference signal.
28

Remote Control. The receiver's

remote- control section contains an infrared detector and amplifiers and a
data set /reset NAND -gate flip-flop
that is controlled by a microprocessor.
This microprocessor carries out commands from either the remote keyboard
or the keyboard on the receiver's front
panel. When a command is received, it

selects the channel via an IC frequency
synthesizer and a shift register and then
generates the channel number on an
LED display. The same register also
provides 64-step up /down volume adjustment through a control buffer. A
synthesizer compares tuner frequencies
with the output of a crystal -controlled
oscillator. A dc difference voltage is
then routed to aft, which makes the necessary fine -tuning correction.
The remote keyboard has column and
row identification, a clock generator,
program controller with parallel- to-serial conversion, and pulse amplifiers for
three infrared diodes and their driver. In
practical terms, this means that the keyboard can handle channel -select (direct address and scan), on /off, and volume
up /down. You can also program access
to a second channel (other than the one
you're watching) onto the receiver, and
the remote keyboard will call it up anytime you want a quick look.

POPULAR ELECTRONICS

Practical Advice From Isaac Asimov:

"A TRS-80 Color Computer
Combines Out-of-This -World Fun

With Down -to -Earth Practicality!"

-

Isaac Asimov

Renowned Science and
ience Fiction Author

"Indulge Your Imagination With Radio Shack's $399 Color Computer!"
"It's ike having the cosmos at your fingertips!" That's
what Isaac Asimov says about tl-e incredible Radio
Shade TRS -8C® Color Compute -. "I just plug in an
instant -loading Program Paktt for a rousing game of
Space Assault;' Asimov explains. "Then it's up to me to
repel invading aliens:'
"It's also

a very serious hard -working computer :' Radio
Shac< offers Program Paks for everything from personal
finance to word processing. And the electronic filing
program lets me keep an insurance inventory of my
personal possessions
the event of invading earthlings!' Or program the Color Computer yourself in Color
BASIC. "Color makes it fun to learn programming.
And tie excellent 308 -page manual makes it easy:'

-in

"We have entered into the Computer Age:' And Radio

Shack rrakes the transition a smooth one. The Color
Computer attaches to any TV set. And he Program
Paks are remarkably inexpensive. When you are ready
to expand into tomorrow, add up to
four disk drives for greater storage.
See the remarkable TRS -80 Color
Computer at your nearest Radio
Shack store. dealer or Computer

Center today.
I

NAME
ADDRESS
CITY

little computers

A DMSION OF TANDY CORPORATION

worker- that's a lot of fun! Send

Mall To: Radio Shack, Dept. 82-A -495
1300 One Tandy Center, Fort Worth, -eras 76102

ftadie IhaeK

The biggest name in

want a hard

me your free TRS -80 Computer Catalog!

STATE

ZIP

L
Detail prices may vary at individual stores In

i dealers.

J

NO.

1

INA SERIES

GUARDING
YOUR

MILITARY

EXPERIENCE
EXTRA INCOME
If you have experience in any

branch of the Armed Forces, you have
the chance to earn good extra income
while you hold one of the most important jobs in America. In an Army
National Guard unit close to home.
Take income. In the Army National
Guard, the work you 've put into military
service can really go to work for you.
For instance, if you left as an E -4 with
three years experience, you can earn
over S 1500 a year. As an E -5 with 6
years experience, over S 1700. And, if
you have a critical skill you may also
qualify for a cash bonus. To see exactly
how far your rank and experience can
take you, check out the chart below.
PER YEAR (Including)

Annual Training

E -3 with

+ years

3+ years
E -4 with
3+ years
4+ years
E -5 with
rs

6+ years

S1375.68
1427.34
1519.92
1630.17
1687.11
1789.80

Plus, a part-time job in the Army
National Guard fits in well with your
current lifestyle. Because all it takes is
two days a month of your time, along
with 15 days annual training. And, in
the Guard, you're serving close to home,
helping the people in your community
and state when natural disasters or
emergencies occur.
Extra income that's important to
you, in a job that's important to your
community. It's just one reason to Guard
your military experience in the Army
National Guard.
To learn about other reasons- from
benefits to new skills- contact your local
Guard recruiter, or call toll-free
800- 638 -7600.
°In Hawaii: 737 -5255; Puerto Rico: 723 -4450; Virgin
Islands(St. Croix): 773 -6438; Maryland: 728 -3388; in
Alaska, consult local phone directory.

The Guard is
America at its best.

ARMY

NATIONAL

GUARD
CIRCLE NO. 33 ON FREE INFORMATION CARD
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video
Laboratory Measurements.

As preof video
stated, only 3
information is delivered to the CRT.
The intensity of luminance is 7000 ° K,
producing a sharp, bold picture. (Note
that degrees Kelvin in this instance is
not.a temperature, but a scale of brightness -7000
being at the high end of
the scale for a CRT.) The regulation of
high and low voltages is good- ranging
between 96 and 100% in all instances.
Video signal -to -noise ratio is 42 dB, and

MHz

viously

°

K

dc restoration is a quite adequate 88 %.
Convergence ranks with the finest: 99 %.

Tuner

sensitivity

is

satisfactory,

there is very good protection from
interference.

and

CB

..

f:

1IÌ
!+t..t

04

wistramim

Mu/tiburst test shows 4 MHz at
video detector, 3 MHz at CRT.

Comments.

This is a well -built chassis
uses the latest of Sylvania's advanced integrated circuits. These chips
are augmented with a surface acoustic wave input filter, overload protection,
and a sharpness circuit that senses weak
signal conditions and compensates by
rolling off high frequencies and masking
also like the Refma-Tint
the noise.
that

We

automatically "holding"
should you need to
adjust this manually, the rear -panel
controls are easy to reach.
The versatile remote -control keyboard, however, is large and a bit
unwieldy, with a left- handed scan button position and a "zero" key in the middle. Its quick -view position to glimpse a
second programmed channel is a plus. It
would be nice if Sylvania would add a
4 -MHz comb filter to the set. Overall,
though, the receiver offers good video
color and a steady picture that's remarkof luminance
ably crisp for 3
bandwidth. In practical terms, therefore, the smallness of the screen reduces
the need for a 4 -MHz comb filter for
standard -picture viewing, with savings
passed on to the consumer.
feature

for

fleshtones.

And

Swept chroma measurements show good
vector and little rollot/ at 4.08 MHz.

MHz

-Stan

Prentiss

A 42 -dB video signal -to -noise

ratio rates with the best.

CIRCLE NO. 103 ON FREE INFORMATION CARD

SYLVANIA MODEL CAA118WR
13" COLOR TV RECEIVER
LABORATORY DATA
Parameter

Measurement

vhf (Ch. 6): -5.5 dBmV
dBmv
uhf (Ch. 30):
Low voltage: 24 -V supply -1000/o
112 -V supply- 98.8%
High voltage: 26 -kV supply -96%
42 dB
Video S / N at CRT:
3 MHz
Luminance bandpass at CRT:
Luminance bandpass at video detecto r: 4 MHz
88%
Dc restoration:
62.5 dB (min.)
Agc swing from saturation to cutoff:
7000 °K
CRT color temperature:
12%
Horizontal overscan:

Tuner /receiver sensitivity
(before snow):
Voltage regulation w /signal input:

Convergence:

Power requirements (signal applied):

-3

99%
95 W (avg.)

Note: Instruments used in these measurements are: Tektronix 7L5, 7L12 spectrum analyzers; Telequipment
066. D87A oscilloscopes; Sadelco FS -30 VU f/s meter; Winegard DX -300 amplifier; Data Precision 245, 258,
1750 muhimeters; 88K-Precision 1250 and 3020 NTSC and sweep /function generators; Sencore VÁ48 (mod
ified), CG189 video 8 color bar generators and PR58 variable power supply; Tektronix C -5A, Minolta XD -11
cameras; and Gossen Luna-Pro light meter.
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Radio S/mcii TRS-80 Model III
Desktop computer
THE Radio Shack TRS -80 Model
III offers more capability than the
older Model I, yet Model III users can
enjoy all the older machine's programming options since the units are software- compatible. Also, the Model III's
self- contained packaging eliminates the
unsightly external cabling required for
the Model I.
The basic Model III features a high resolution 12 -in. black -and -white video
monitor that can display 64 characters
per line (the full display height is 16
lines) from a selection of 96 text characters, 64 graphics characters, and 160
"special" characters. Also, there is a 65key board which includes a 12 -key numeric pad, a cassette port (cassette
recorder optional) capable of handling
250 baud with Level I BASIC, a parallel
printer interface, a buffered bus for
external expansion, and provisions for
adding two internal and two external
double- density 51/4" disk drives and an
RS -232 port. A Z80 CPU operating at
2.03 MHz, 4K bytes of RAM internally
expandable to 48K bytes, and 4K bytes
of ROM expandable to 14K bytes are
the principal electronic features.
Level I BASIC, stored in the 4K -byte
ROM, features most standard BASIC
commands, a screen display of 16 lines
of 64 upper -case characters, 48 x 128

video graphics, a 250 -baud cassette I/O
rate, floating -point arithmetic, six -digit
numeric accuracy, single- dimension arrays, limited string variables, command
abbreviations, and simplified error
codes. It also includes such printer commands as LUST and LPRINT.
The optional Model III BASIC is
stored in 14K bytes of ROM and
requires 16K bytes of RAM to store
variables. Execution time is about 30%
faster than Level I and more features
are available-repeating keys, a screen
format of 16 lines of either 32 or 64
upper /lower -case characters,
autoscrolling, and a screen print command.
The cassette baud rate is user -selectable
(500 or 1500 baud), and you get multidimensional arrays, definable cursor,

comprehensive string variable handling,
automatic line numbering, extensive
editing commands, TRACE /PEEK /POKE
for machine -language routines, initialization of the optional RS -232 port, 23
error codes, and a special graphics set.
Accuracy is 16 digits, and there is compressed storage for video display text.
Program lines and string variables may
contain up to 255 characters.
The Model III can control four double-density disk drives, each having 40
tracks of eighteen 256 -byte sectors. The
first drive (installed within the system)

MAY 1982

contains TRSDOS and Disk BASIC
and allows 131K bytes of user space.
Each of the other three drives provide
175K bytes. (Certain system information must be stored on every diskette.)
Two disk drives can be installed within
the Model III's cabinet, while two more
can be externally mounted.
The unadorned Model III with 4Kbyte Level I BASIC is priced at $699,
the 16K -byte Model III BASIC system
is tagged at $999 (more RAM can be
added in 16K -byte increments at $99
each), and the RS -232 Serial Interface
costs $99. The first internally mounted
disk drive-including TRSDOS and
Disk BASIC
$849, and a second
internally mounted drive is $399. Each
external disk drive costs $499.
Several Model III configurations are
also available-from a "starter" system
to a full -blown business package -along
with a considerable variety of software.

-is

Expansion. It

is very easy to expand or
add peripherals to the Model III. If you
want to add extra RAM or disks, the
necessary items are available at your
local Radio Shack store. However, be
aware that the warranty is broken once
you open the case.
For peripherals like printers, external
disk drives, or a modem, the Model III
31
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OMPUTCR
BITS
By Carl Warren

Latest Micros Offer Power and Graphics
E microcomputer race is running
at even a faster pace than it was just
a few months ago. Already, a number of
manufacturers are responding to IBM
by offering 16 -bit power, while others
are enhancing 8 -bit designs with graphics functionality or lowering of costs.
The most notable entry in the last few
months is the Model 16 from Tandy/
Radio Shack.
Introduced this past January, the
Model 16 is a "downward- compatible"
machine to the Model II. Employing
both the 16/32 -bit Motorola 68000 and
a Zilog 8 -bit Z80A microprocessor, the
system supports up to 512K bytes of
user memory and is software compatible
to the Model II. Besides serving as the
"engine" in the 8 -bit mode, the Z80
assumes the additional task of handling
I/O duties, screen refresh, and general
system housekeeping.
The Model 16 has a starter price of
$4999 for 128K bytes of memory, a single 1.25M -byte Tandon 8 -in. drive, and
one parallel and two serial RS -232C
ports, one of which is capable of
bisynchronous operation with IBM and
other mainframes. A hard -disk port can
be added to permit up to four 8.4 -megabyte drives. Provisions have been made
to use the ARCNET local network,
which can support any combination of
T11

255 Model II and Model 16 computers.
Adding memory is done in 128K increments with the first add -on costing $499
for the 128K RAM chip set. Adding the
final 256K costs an additional $1200,
$699 for the board with 128K and $499
for the final 128K RAM set. An additional drive is priced at $799 for a full

system price of $7495. Adding the
8.4M -byte hard -disk system brings the
price to $9993.
For those applications that require
graphics display, Radio Shack has the
high -resolution graphics board for $499.
The board which is designed to fit on the
backplane of either the Model 16 or
Model II contains 153,600 bits of refresh memory to maintain the display.
Cables are connected to the video board
so the graphics screen is synchronized
with the character video screen.
Working in tandem with the video
board is an enhanced BASIC either for
the Z80A or 68000 that provides such
graphics attributes as: LINE, CIRCLE,
PAINT, and GET and PUT.
Since the operating system for the
Model 16 supports both multiuser and
multitasking operations, you can attach
either two additional TRS -80s or the
TRS-80 Model DT -1 Video Data Terminal for $699 each.
This 8 -bit microprocessor -controlled

Radio Shack TRS-80 Model 16 Microcomputer
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terminal emulates a Televideo 910,
Adds 25, Lear Siegler ADM -5, or Hazeltine 1410. Terminal characteristics
are saved during setup in EPROMs,
thus eliminating the necessity of having
DIP switches.
Should you already have a Model II
and want the additional power offered
by the 68000 microprocessor you can
purchase the $1499 Model 16 enhancement option. This two -board option fits
into the backplane of a Model II, and
contains a Z80A and 68000, plus necessary serial I /O. The memory board
comes with 128K of memory expandable to 256K, which is the maximum
permissable on the Model II due to power supply considerations.
To take advantage of all the attributes
available in the system, Radio Shack
has developed a multiuser /multitasking
operating system. Even though they
present the machine as being able to use
all current Model II software, they have
or are developing a number of application packages to take advantage of the
68000. You should, for example, be able
to purchase now a 16 -bit version of the
popular ScripSit wordprocessing package, Profile database handler, and powerful communication software, that
gives you IBM bisync compatibility.
Even more is available, from the
Texas giant to enhance your data -processing capability. Introduced at the
same time as the Model 16, the TRS -80
Pocket Computer Model PC -2 is priced
at $279.95. The PC -2 comes with a 16K
ROM BASIC that is equivalent to that
available on the Model III and uses a
proprietary 8 -bit CMOS microprocessor
operating at 1.25 MHz. Four AA alkaline batteries supply power.
In addition, the powerful hand -held
has programmable function keys. The
LCD display has 26 character positions
with upper /lower case, and the 7 x 156
dot matrix is completely controllable by
BASIC for the generation of special
characters including Greek math symbols. Furthermore, the display has an
80- character buffer with automatic
scrolling for lines over 26 characters.
The basic unit comes with 2K of user
memory, expandable to over 18K with a
unique cartridge system that plugs into
the back of the unit. Currently, you can
purchase a 4K RAM module for $69.95
with larger modules as well as special
ROM modules available soon.
To further increase the functionality
and expandability of the PC -2, there is a
60-pin I/O bus containing address,
data, and control signals that enable
connection to a wide range of peripheral
modules. One of the first add -ons, is a
printer that has 9 different character
sizes with up to 36 characters per line in
four colors on standard -cash register-2.25 -in. paper. Any one of the four
colors (red, blue, green, or black) can be
selected under software control for
creating graphics plots with resolution
as fine as 200 x 500 points. When you
add this $239.95 option to the PC -2, you
also get an additional 25 commands to
enhance BASIC with special graphics.
POPULAR ELECTRONICS
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In addition to the above, Radio Shack

is offering a low -cost

networking scheme
called Network III, priced at $599. This
clever device is a software -controlled
RS -232 serial multiplexer that allows as
many as 16 users to share resources at
data rates up to 19.2K baud.
Interestingly,
the Network III,
doesn't necessarily require a TRS -80.
Therefore, it may make an ideal solution
for networking a number of different
systems. Be aware, however, that software is required to handle the polling
function, and currently it's only available for Radio Shack equipment.

More for the home than the office, is
Commodore Business Machines Inc.'s
Ultimax and Commodore -64.
The Ultimax, which has a planned
selling price of $149.95, is a programmable color computer, which will compete with sophisticated video game machines like those offered by Atari and
Intellivision. The Ultimax connects to
any TV set, features a flat membrane
keyboard, is programmed in BASIC and
uses both ROM cartridges and tape cassettes for games, programming and music synthesis. In addition, you can add
joysticks, paddles and light pens to
enhance the "entertainability" of the
machine.
To match the low end of the small
business world, there is the Commodore 64 that has a price of $595. This system
is to compete with the Apple II+ and
similar machines. It has a CP /M option
and comes with 64K of memory and a
66 -key keyboard with upper and lower
case capability.

Color appears to be the rising

attraction as

a user -oriented feature.
And Astrovision with the Astroarcade is
prepared to cash in on the capability it

Turn your TV into a time -sharing
videotex display for $399:
Now you can connect your family to
the informative and entertain ng world
of CompuServe, The Source, Dow
Jones News/Retrieval and other timesharing and data -base networks.
All you need is the RCA V° -3501
Videotex Data Terminal (witf built -in
modem and RF modulatcr), your telephone and your TV set. You can get
instant access to regional newspapers
and newsletters...weathe- reports and
sports results...computer games and
more. You can use the VP -3501 to
make airline reservations...fi-id restaurant recommendations in cities around
the world. Plus stock market and corporate data. Or access your school or
business computer. You car even
send electronic mail and ouy products.

In addition to information retrieval,
the VP -3501 provides ful' interactive
communications with a hast computer.
What you have working for you is a
versatile. feature -packed interactive
data terminal which can be worth far
more to you than its low
Its
unique color -locking circuitry gives you
sharp color graphics and rainbow -free
characters. You get 20- and 40- character formats in one of eight foreground colors and separate color
backgrounds.

pri.

The Astroarcade is a Z80 based add -

on system starting at $299 for the basic
game unit with a $599 keyboard unit
that houses a disk controller. It also has

MAY

The VP -3501 is truly a fine Videotex
Data Terminal. And don't forget, it's
made by RCA. .the first name in television...now tie foremost nane in
videotex terrr irals.
See a derroistration at yoar computer or electrcnics dealer, or contact
RCA. Order new and you'll get a free
password ani a free hour's time -sharing on both CompuServe and Dow
Jones News/Retrieval! (Limited time
offer.)

For more information or to order, call
toll -free. 800 -233 -0094. (In Pennsylvania, call 717 -393- 0446.) Visa or MasterCard orders accepted by phone. Or
send a check iicluding $3.00 delivery
charge plus vcur local sales -ax to

RCA MicroComputer Products, New
Holland AvenLe, Lancaster, PA 17604.
'Suggested Use - Price.

%Mt

offers.

serial ports, cassette tape controller and
voice synthesizer, and is totally oriented
toward color.
The system, designed by Jeff Frederiksen, developer of the coin- operated circuitry used in Bally arcade games, says
it's the only personal computer that
approaches the realism and animation
capability found on coin -operated arcade machines. This wizardry is
achieved by employing three microprocessors, 4K of RAM, 8K of ROM (expandable to 32K), and an optional Astro
BASIC in ROM cartridge.
The custom -designed video processor
chip, operating at 7 MHz, handles all
color manipulation and NTSC broadcast quality video. The result is a color
display that rivals even expensive commercial graphics processors.
In operation, you can select from a
pallete of 256 colors (four at a time in
video games or two at a time with Astro
BASIC). The screen is continually
mapped in 4K RAM allowing for corn -

With reverse video, you can emphasize certain letters, words, or sentences. A buil= -in tone genera :or...plus
a white noise generator. .let you create
everything frorr the sound of explosions to the sot_nd of music. The spill proof, easy -tc -clean keyboard is highly
suitable for hostile environments. And
its membrane key switches grve you a
natural feel.
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computers
plex imagery that approaches that found
on expensive CAD graphics systems.
The second processor, also a custom
I/O chip, handles the interfacing to

FOR MORE INFORMATION

hand -held controls, and is responsible
for producing music equal to that available on expensive music synthesizers.
Attaching the Arcade to the ZGrass32 (keyboard element) computer gives
you Z80 power and the use of other
peripherals including disks, printers,
and modems. (See the color photo in
"The Electronic World," made by Real
Time Design, Inc., with this system.)

To get more information on items mentioned in this column, contact the following
manufacturers directly.
Astrovision Inc.
6460 Busch Blvd., Suite 215
Columbus, OH 43229
800- 848 -6989
Commodore Business Machines Inc.
681 Moore Rd.
King of Prussia, PA 19406
215- 337 -7100

For business applications, there is
the Toshiba Model T100. This powerful
system built around a 4 -MHz Z80A,
sells for about $800 with keyboard, 64K
RAM, 32K ROM, and audio cassette
interface. For $1450 you can add disk
storage and $900 attaches the C. Itoh
Model 8510 dot -matrix printer.
The display system can either be your
home TV or a $900 color monitor. The
display is an 80- character x 24 -line display and 25th status line, as well as the
choice of 8 colors and graphics with
resolutions as high as 640 x 200 dots.
By employing the yet unpriced expansion unit, you can add communication
interfaces, and special controller cards
such as an IEEE-488 board.
To ensure compatibility to a wide
range of user software, Toshiba has
elected to employ Digital Research's
CP/M operating system, with a special
BIOS to enhance the user interface via
menu selection.
Although the T -100 was shown at the
January CES, it isn't planned for full
scale availability until sometime after
NCC this June.

General Consumer Electronics Corp.
233 Wilshire Blvd.
Santa Monica, CA 90401
213 -394 -9667

Panasonic
Panasonic Way
Secaucus, NJ 07094
201- 348 -7000
1

Tandy Corp. /Radio Shack
1800 One Tandy Center
Fort Worth, TX 76102
817 -390 -3300
Tatung Co. of America Inc.
2131 Gladwick St.
Compton, CA 90220
213-637-2105
Toshiba America Inc.
Information Processing Systems
2441 Michelle Dr.
Tustine, CA 92680
714- 730 -5000

8085 microprocessor based intelligent
terminal, which has a price of under
$1000 for a version with 8K RAM (expandable to 32K).

memory management
Using a
scheme, for the 4116, 16K, 200 -ns
RAM, the unit is able to effectively handle the necessary switching of memory
banks to accommodate the needs of
MP/M II.

Even the Chinese are joining the
race with a system from Tatung Company of America Inc. Their Model
MCS -32xx series, built in Taipei Republic of China, is based on a Z80A
4 -MHz single -board computer that supports up to 208K bytes of user memory,
parallel port and a hard 6 serial ports,
disk interface. A typical configuration is
the Mode MCS- 3240 -4 with two quad density, 8 -in floppies for 2M bytes storage, 64K RAM, and a parallel port. It
can support two users under Digital
Research's MP /M II O /S, for under
$10,000 including the Model VT -8210

Should small size and small price
be what you're looking for, then take a
look at Panasonic's JR -100 priced at
$199. Employing a Motorola 6802 microprocessor, it has 16K RAM (expandable to 32K) an 8K ROM operating system with integer BASIC, and attaches

1

.
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Radio Shack's
Model PC-2
provides
pocket -size
high -level
data processing.

used to provide voice synthesis and
recognition, and joystick I/O and serial
I/O ports for hanging on printers and
modems. Power to the system is supplied
via an ac adaptor with a more hefty
power supply apparently required for
the optional high -speed cassette.
Although Panasonic officials were reluctant to discuss the attributes of the
machine, they did say that formal introduction is planned for about July with
production models being available shortly thereafter. Apparent hang -ups center
around the lack of FCC registration and
paucity of software. One package that
you might expect though is a $10 word processing system.

Getting even smaller, there is a
microcomputer that fits on your wrist.
So if you want to wipe out a few
hundred alien invaders while sitting on
an airplane, or pit your athletic prowess
against the onslaught of nerveless electronic sportsmen, then you're a candidate for a wristwatch microcomputer.
These marvels of electronics couple a
quartz watch with a 12x24 cell LCD
display and are available from General

Consumer Electronics Corp. (GEC) in a
game -playing series of watches aptly
called: Game -Time, Arcade -Time, and
Sports -Time.
Each of these unique watches is priced
at under $40 and plays multiple challenging games in the electronic field.
The Arcade- Time watch, for example,
comes with Hyperblast, Planet Raiders,
Galaxy Gunner, and Cosmic Clash.
While playing the games, you can use
the built -in micro -joystick and firing
button to maneuver your missiles and
guns to just the right position to wipe out
the opposing side. And as you tire of one
game, a touch of another button sends
you off on a new adventure.
If you're more addicted to the excitement of sport and want to pit your abilities against electronic Abdul Jabars,
then select Sports -Time. With this
watch you can play football, basketball,
or soccer. Using the joystick, you can
move in for that all important goal, hat
trick, or out -fox the computer.
The game characters are depicted in
multiple cell graphics symbols on the
LCD display and interact with your
moves. To increase excitement, sound is
added as you unleash your weaponry
against the unyielding foe.
To keep you in touch with reality, the
watch even tells the time and date.
Of course you may have more important things to do in between playing
games, like adding up the total of your
expense account. GEC has the answer
for this also with their under $40 Chase N- Counter calculators.
As with the watches, you can tell the
time, have a quick game of Star -Sweep
(a Star Trek type of game), or add up
your wins using the calculator keypad.
A game -playing microcomputer on
your wrist may seem frivolous now; but
so was the Altair microcomputer introduced in POPULAR ELECTRONICS just SiX
years ago.
POPULAR ELECTRONICS
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DIGITAL AITO VOI VE

P METER

Use it to measure and adjust dwell, rpm, voltage
on your car, boat, cycle, or lawn mower
BY C. R. BALL

IT's costly to have

a mechanic tune up
your automobile regularly so that it
can run smoothly and use gasoline efficiently. You can do it yourself, however,
with no great investment in tools or
training. All that's generally needed is a
single combination instrument that will
measure dwell angle, engine rpm, and
voltage.
Such an instrument is the DATUM
(Digital Automotive Tune -Up Meter)
described here. Featuring a digital readout, it's easier to use and is capable of

better accuracy than analog-type meters
since there are no scales to be interpolated and there's freedom from parallax
error. Cost to build is only about $70.
The DATUM uses a 3- digit, 7 -segment LED display, and can measure 0
to 9999 rpm, dwell angles from 0 to
99.9 °, and dc levels from -9.9 to 99.9
volts. The instrument is compatible with
most factory and add -on electronic ignition systems, as well as conventional
Kettering (points /breaker) ignition.
Any engine (4 -, 6 -, or 8- cylinder, 2- or

4-stroke) can be tuned up using this
instrument. Therefore it is useful for
motorcycles, boats and lawn mowers, as
well as cars.

Circuit Operation. The basic voltage measuring circuit (Fig. 1) is designed
around ICI, a dual-slope, A/D converter, and IC2, a BCD -to- seven -segment
decoder /driver. The latter drives the
parallel- connected segments of DISI
through DIS3, while QI through Q3
provide the digit enable. This chipset,

tune-up meter
originally developed for an RCA digital
voltmeter, provides a full -scale sensitivity of 999 mV and is used for all
DATUM measurements: VOLTS, DWELL,
and TACH (rpm). In the VOLTS mode, the
input signal applied between J4 and J3
is scaled by a 100:1 precision divider
(R14 and R1.5) to yield a full -scale reading of 99.9 V. In this mode, SIC provides the decimal point via R3.
The TACH and DWELL modes share a
common conditioning stage (C8, R10,
D2, R8, and Q4) in which the input signal from the distributor is standardized
in height and shape. In the DWELL mode,
the low- impedance output from the collector of Q4 (across R11) is routed via
DWELL CAL potentiometer R12 and series resistor R13 through switch S/A to
the network consisting of R16 through
R20 and C9 which averages the value of
the distributor duty cycle. Scaling is
achieved by R19 and R20 in conjunction
with the precision divider network R16,
R17, and R18. The proper scale factor is
selected by S2B for 4 -, 6 -, or 8- cylinder
engines. The signal selected by SI is
then applied to the input of IC1.
In the TACH mode, the signal from Q4
triggers one -shot multivibrator IC3 with
each point closure. Extraneous triggering from the ignition system ringing is
avoided by using a second one -shot within IC3 to disable the first when the
points open. A CMOS one -shot is used
because a MOSFET device output does
not have the inherent Vie (SAT) offset
of bipolar devices. The CMOS thus
allows proper zero. The tachometer signal is also routed via R9 and SI to C9
for averaging, and application to the dc
voltmeter chipset.
Five -volt operating power is provided
by regulator IC4, which is driven from
battery BI or an external 12 -V input
applied via JI. Diode DI protects the
circuit from accidental reverse voltage
application at JI.

Construction. Although the circuit
can be hardwired, the use of a double sided glass -epoxy pc board (as shown in
Figs. 2 and 3) is suggested. Two separate pc boards can be fabricated (one for
the top and the other for the bottom foil
pattern) and used "back -to- back" with
interconnections between the boards
made via the component leads and IC
socket pins (the three ICs should be
mounted in sockets). In either case, drill
all required holes.
Mount the components on the two
sides of the pc board as shown in Figs. 4
and 5. Observe correct component polarity, soldering on both sides of the pc
board where required. Make sure that
there are no solder bridges between
adjacent copper traces. Since ICI, pin
11, has a very high input resistance (ap38
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Schematic diagram of the digital tune-up meter.

PARTS LIST

-Six AA cells, alkaline
C1- 0.27 -µF, 100 -V Mylar
B1

or NiCd

capacitor
C2, C5, C8, C10- 0.1 -µF, 25 -V ceramic
capacitor
C3- 100 -µF, 16 -V aluminum electrolytic
C4- 220 -µF, 10 -V aluminum electrolytic
C6- 0.05 -µF, 100-V Mylar capacitor
C7- 0.1 -MF, 100 -V Mylar capacitor
C9- 1.0 -µF, 100 -V Mylar capacitor
D1- N4001 rectifier diode
D2 -1 N914 signal diode
1

R5 -not used
kSt
R6, R9
R8, R10
kI2

-10
-22

R11-470

-1

1.44 MO)
R17 -930 kSt, 1% metal film (calculated

910

DIS1 through DIS3- Common -anode seven-segment LED display, (Fairchild FND

R18

507 or similar)
CA3162E, A / D converter
IC
IC2- CA3161E, seven -segment decoder/
driver
IC3- 74C221, dual monostable
IC4 -7805, 5 -V regulator
J1- miniature closed-circuit jack
J2, J3, J4- Banana jack (H. H. Smith 1509
or similar)
Q1 through Q4- 2N2907A transistor
The following are 5%, v4 -W resistors unless noted otherwise.
R1, R7- 10 -k12, cermet trimpot (SangamoWeston 593-84OP -10K)
R2, R12-50-1(12, cermet trimpot (Sangamo- Weston 593- 840P50K)

R19

1-

R3 -560 O
R4 -7.5 k12

S2

R13 -270 kß
R14
kS2, 1% metal film
R15, R20 -100 162, 1 D/o metal film
R16 -1.5 MO, 1D/o metal film (calculated

k12)

-2 MO, 1% metal film (calculated 2.06

MO)

-1

MO, 1% metal film

-3 -pole, 4- position pc-mount
switch (C &K 304- 15- N -C -Q)
S2 -2 -pole, 6- position pc -mount
S1

rotary

rotary
switch (C &K 206- 15- N -C -Q)
Misc.- Enclosure (H.H. Smith 2257), heat
sink for IC4, knobs (2), battery holder.
Note: The following are available from
Ballaba-Atlanta, P.O.B. 776, Duluth,

30136: Complete kit of parts
including enclosure for $69.95 plus $3
postage /handling. Also available separately: pc board (810403) for $9.95
plus $1 postage/handling; two rotary
switches (DSS) for $5 plus $1 postage/handling; IC1, IC2, and IC3 (DIC)
for $12.50 plus $1 postage /handling.
Georgia residents add 3% tax.
GA
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proximately 100 megohms), be certain
all solder flux is removed from between
this IC socket pin and adjacent foil
traces. Other than the ICs that will be
plugged in later, the remaining semiconductors- including the three displays-

can be soldered in place. Check that the
displays are properly oriented.
Before installing the rotary switches
suggested for SI and S2, note that they
have adjustable stops. These are set for
the proper number of positions by re-

moving the nut and washer and repositioning the stop tab. The circuit board
has been designed so that the switches
called for in the Parts List cannot be
improperly installed. Drill the three 25/
64" holes shown in Fig. 4 for easy wiring

Figs. 2 and 3. Foil patterns for the two sides of the printed circuit board.
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to the three front -panel input connectors: T /D, GND, and v +.
The finished pc board can be tested,
before final installation, by connecting a
12 -volt dc source across the proper J1
inputs (Fig. 5).
Look for 5 volts at the output of volt-

age regulator IC4. If this voltage is present, temporarily short pins 10 and 11 of
ICI. The display may show a three -digit
number (see Fig. 6F), positive over range, or a minus sign and two digits
(or Fig. 6E), negative overrange. In
either case, adjust ZERO potentiometer
R2 until the display shows 000. If any
digits or segments are missing, check all
connections to IC1, IC2, the digit driver
transistors, and the displays.
Once the pc board is working, then
the front panel can be drilled. (Note
that the board is slightly smaller than
the front panel of the suggested enclosure). Using the finished board as a
guide, drill holes for JI, J2, J3, and J4,
the two switches, and a rectangular
cutout for the three displays. The display opening is covered with a piece of
polarizing filter that's epoxied on the
rear of the front panel.
After cutting the two switch shafts to
length, knobs are installed, and each

stop position is identified. The six AA
cells are installed in a battery holder
secured to the bottom of the enclosure
housing. Suitable lengths of color -coded
lead connect the battery to the pc board.
Diode DI prevents damage in the case of
inadvertant reverse -polarity installation.
Before securing the board to the enclosure, test and calibration procedure
should be done, as follows.

Test and Calibration. With the
DATUM powered from either the internal battery, or from a 9- to -15 -V external dc source at JI, note that the three
displays illuminate. If 000 is not lit,
readjust ZERO potentiometer R2 for this
display.
Apply a known dc voltage (less than
99.9 V) to GND (J3) and V+ (J4).
Adjust GAIN potentiometer RI until the
display indicates the known input voltage (do not readjust ZERO control R2).
Error displays indicating an overvoltage
condition and /or lead reversal are as
shown in Fig. 6E and Fig. 6F.
Place CYLINDER switch S2 in the 4
position, and set FUNCTION switch SI to
DWELL. Allow a few seconds for the system to stabilize, then short the T/D and
GND

jacks together. Adjust

Fig. 4. This side of board goes against front panel.
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DWELL CAL

potentiometer R12 until the display
shows 90.0 ± count. Rotate CYLINDER
switch S2 to 6, and with the T/D and
GND still shorted, note a display of 60.0
± count. Then, with S2 at 8, the display should indicate 45.0 ± count.
If any variation is greater than one
count in the 6 or 8 CYLINDERS position,
check the divider network of R16, R17,
and RIB. To verify the conditioning and
averaging circuit, use the test signal
source of Fig. 7 connected between the
T/D and GND connectors. The display
should show one -half the previously
mentioned indications.
The circuit of Fig. 7 can also be used
to check the tachometer portion of the
DATUM. The TACH X10 display (rpm)
is derived from (600 x frequency of test
generator) /(sparks /second at 600 rpm).
Since the output frequency of the test
circuit is 60 Hz, and there are 40 sparks
per second at 600 rpm for an 8-cylinder
4- stroke engine, the formula yields 900
rpm. The Table gives some pertinent
engine ignition information.
With the test generator connected to
the T/D and GND front -panel connectors,
place the CYLINDER switch at 8 and the
FUNCTION Switch at TACH X10. Adjust
TACH CAL potentiometer R7, for a dis1

1

1

Fig. 5. Component layout for back of pc board.
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Fig. 6. Typical DATUM displays for different modes of operation.
(Note: Setting of CYLINDERS switch is not important for voltage measurement.)
(A). Battery voltage

of a 12 -V system
with engine running (voL rs function).
(B). Dwell of 4- stroke, 8- cylinder
engine (DWELL function, 8 cylinders)
Note: the ". 1" is insignificant since
meter accuracy is specified 1-1 digit.

play of 090. Note that the least- significant digit is not displayed, and all rpm
values must be multiplied by 10 in this
mode. With the CYLINDER switch set to
6, the display should show 120; when set
to 4, the display should read 180.
Once calibration has been performed,
place a small drop of adhesive or nail
polish on each rotating shaft of the calibration potentiometers to eliminate the
possibility of motion with vibration.

Tune -Up Tips. The DATUM is used in
much the same way as any conventional
analog tune -up meter. Space does not
permit detailed information on all ignition systems, so only three basic systems
will be referred to as examples (Fig. 8).
Here are the basic tune -up procedures
as related to the DATUM:
Always refer to your owner's manual, shop manual, or engine nameplate
for the specifications applicable to your
vehicle, bike, or boat. Obtain manufacturer's literature for add -on capacitive
discharge ignition (CDI) systems.
For continuity checks, use only the
Datum's batteries and disconnect the
negative lead of the vehicle battery.
Our discussion assumes a negativeground system. For positive -ground systems, all lead connections mentioned
here should be reversed.
Some 24 -V systems may have different specifications. Refer to the owner's manual.
Dwell, rpm, and timing are interac-

(C). Reading of rpm of a 4- stroke engine

(E). Negative overrange display. Indicates

(8 cylinders, TACH X10 function).
Note: Must be multiplied by 10,
yielding 990 rpm.
(D). Negative voltage measurement or
accidental lead reversal (oars function).

reversed leads and voltage outside
meter's range (voi rs function).
(F.) Positive overrange display indicates
voltage outside meter's range but
proper lead orientation (volrs function).

tive. Dwell should be adjusted before
timing since the dwell angle will affect
the timing measurement. The best procedure is to repeat all measurements in
sequence, trimming the adjustments until all readings are correct.

Continuity Checks. Although the
DATUM does not have an ohmmeter
function, it can still make continuity
checks on wiring, bulbs, fuses, and
diodes. Position the CYLINDERS switch to
8, and with the leads plugged into the
T/D and GND jacks and shorted together,
the DATUM should display 45.0
To check for continuity, connect the
leads across the bulb, fuse, or diode of
interest. A "good" fuse, bulb, etc., will
display 45.0, while a defective or open
unit will display 00.0 A "good" diode

DATUM

AUTOMOTIVEDIGITAL
TUNE -UP
4

60Hz

Fig. 7. Use this circuit to obtain a
60-Hz square -wave test signal for the meter.
MAY
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Voltage Checks. The DATUM can

measure voltages from -9.9 to 99.9 V
dc with the test leads connected to the
v+ and GND jacks. Negative overrange
is indicated by three minus signs and a
decimal point (Fig. 6E), while positive
overrange is shown by three Es and a
decimal point (Fig. 6F).
With the engine off and no load, the
normal battery voltage in a 12 -V (6 -V)
system should be between 12.2 (6.1) V
and 12.8 (6.4) V. Readings below these
values indicate a need for battery or
charging-system maintenance.
Battery voltage drops significantly

c c

METER

DWELL
6
OFFVOLT
jACH

Its
117V

1

will indicate 45.0 in one direction and
00.0 with the leads reversed. All bulbs,
fuses, and diodes should be checked out of- circuit to obtain valid readings.
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t
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Front and rear (with back removed) views of the assembled meter.
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during cranking due to the high current
drawn by the starter motor. In cold
weather, this current is even higher
because of bearing shrinkage and increased oil viscosity. An adequate 12 -V
(6 -V) battery will measure about 9.5 V
(4.75 V) during normal engine cranking
at 25°C. Lower voltage measurements
may indicate a defective battery, corroded battery posts (or cable), a worn
starter, or improper ignition timing.
With the engine running and all
accessories off, a fully- charged 12 -V
(6 -V) battery should measure between
13.2 (6.6) and 15.2 V (7.6 V) depending
upon ambient temperature. Voltage
readings less then 13.2 V (6.6 V) indicate a fault in the electrical system, battery, regulator, alternator /generator, or
fan belt. Measurements in excess of
15.2 V (7.6 V) indicate a defective or
improperly adjusted regulator, a defective battery, or wiring problems.

Dwell Measurements. Dwell refers
to the amount of time the distributor
points (or an equivalent electronic
switching circuit) remains closed, supplying current to the ignition coil's primary winding. When the points open,
the magnetic field created by the primary coil winding collapses, inducing a
high voltage in the secondary winding
that provides the spark. In capacitive discharge ignitions (CDI) the energy
stored in a capacitor is fed to the coil
primary when the points open. Again,
the coil is used as a pulse -type step -up
transformer to generate the required
spark voltage.
If the dwell time is not long enough,
the magnetic field created by the primary winding will not contain the correct
amount of energy and a weak, intermittent, or nonexistent spark will result. At
higher rpms, improper dwell can cause
misfiring and poor gas economy. In cold
weather, starting difficulty may occur.
To adjust dwell, connect the DATUM
GND jack to the vehicle ground and the
T/D jack to the points side of the distributor (Fig. 8). Place the CYLINDERS
switch to the appropriate position and
the function switch to DWELL. Engines
with conventional ignitions must have
their breaker -point gap set to establish
the correct dwell time. Some have
"windows" that allow this dwell adjustment while the engine is running. Others
require that the engine be turned off and
the distributor cap and rotor button
removed so that the gap (dwell) can be
manually set. (Now this engine may be
cranked and the dwell set without the
engine starting.) Some breakerless electronic systems have adjustments for
dwell. Dwell- extender CDI's must be
removed from the circuit when the unit
is used to adjust dwell.
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Fig. 8. Connections for testing three basic ignition systems.
(A) Conventional Kettering system. (B) Typical add -on
capacitive- discharge system. (C) General Motors' High -Energy System.

Although dwell angle is independent
of engine rpm, the display will normally
fluctuate slightly. Large, rapid readout
fluctuations suggest that the points are
bouncing. Increasing the tension on the
point spring should alleviate this problem. Large gradual fluctuations in the
display may indicate a worn and wobbling distributor shaft.
RPM Measurements. Rpm is the
number of revolutions -per- minute an

engine crank shaft makes. Most electrical (and some mechanical) adjustments
are specified at a given rpm. For example, alternator /generator output must
be checked at the rpm indicated by the
manufacturer. Idle speed adjustments
are particularly critical. The fast (cold
weather) idle adjustment must allow the

engine to run while the automatic choke
releases with increasing engine temperature. Normal idle allows the engine to
run at the most economical rpm and not
stall with accessory loading. Most carburetors have one or two idle- mixture
adjustments.
To adjust rpm, connect the DATUM
as you would for dwell. Then position
the CYLINDERS switch to the appropriate
number and the FUNCTION switch to
TACH XIO. All rpm measurements are
made with the engine running and at
normal operating temperature except
fast idle, which should be adjusted when
the engine has just started and is still
cold. Caution: Although the DATUM
will measure rpm as high as 9999, do not
operate any engine above 3000 rpm
under no -load conditions.

AUTOMOTIVE IGNITION INFORMATION
Two -cycle

Parameter
Cylinders
Sparks /revolution
Sparks /second at 600 rpm
Sparks /second at 6000 rpm
Cam degrees/spark
Crank degrees /spark

2

2

20
200
180
180

Four -cycle

4
4

6

2

4

6

1

2

40
400

60
600
60
60

90
90

8
4

40
400

100
180

90

30
300
60

360

180

120

10

20
200

6
3

45
90

For 2- stroke engines, rpm displayed must be mufipBed by 2.
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When it comes to microcomputers,
we wrote the book.

If you're looking for understandable information on business or personal computers,
remember the name SYBEX. We have the

most compehensive library of computer
books you can find ...from introductory
and business books to hardware, programming and assembly language titles; al!I written by computer professionals. Since 1976
SYBEX books have received consistently
high ratings from computer specialists
and non-technical people alike Why?
Because our thorough, readable approach
is unsurpassed. Hundreds of colleges and
universit es have adopted Sy3ex books as
required reading.
Order today
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t
and find out
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FROM THE ZAKS INTRODUCTORY SERIES
The CP /M Handbook, R. Zaks, $14.95, Ref. C300.
Complete reference guide to CP/M-the standard microcomputer operating system. Says 80 MicroComputing,

"If your future

in computing goes beyond playing games,
you'd better have a copy of this book on your shelf."

International Microcomputer Dictionary, $3.95, Ref. X2.
Just released! A handy pocket guide. Has definitions of
all important terms used in "micro" jargon. Contains
a 10- language vocabulary of essential computer words.
From Chips to Systems: An Introduction to Microprocessors, R. Zaks, $14.95, Ref. C201A. This book
takes you on a fast -paced, beautifully illustrated jourley
through the world of microprocessors. You'll discover
how a computer system actually works and how the first
microprocessor was (accidentally) developed. "...one of
the best introductory texts to the hardware end of thi igs"
says Elementary Electronics. "For beginners in the field, a
cover -to -cover reading would be well worthwhile," claims
Interface Age.
Your First Computer, R. Zaks, $8.95, Ref. C200A. Tt e Los
Angeles Times claimed that this book is "...an indis3ensable guide to buying, using and understanding the new
generation of small computers ..." Said I/O News, it "..
belongs not just in every public library, but in the library of
every business that needs, or will need computers."
.

DON'T! (or How to care for your computer), R. Zaks
$11.95, Ref. C400. Did you know that most compute -

CIRCLE
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failures are caused by ignorance or negligence? Don't
explains how to eliminate all common computer problems.
All the do's and don'ts of caring for a small system.
". Zaks has written another winner," says the American
Library Association Booklist.
.

To order SYBEX books or get a free catalog, fill out
the coupon, or call TOLL-FREE 800 -227 -2346
(Within California 415 -848- i3233).
Send me:

free catalog

Microcomputer Dictionary $3.95
/M Handbook $14.95
Don't! $11.95

From Chips to Systems $14.95

CP

Your First Computer $8.95

$1.50/Bode UPS
7503ook 4th Class
$8.00/Book )verseas Mail
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"My computer helped me write
The Final Encyclopedia. I wouldn't trust
anything less than Scotch Brand Diskettes
to make a long story short:'
Gordon R. Dickson,
Science Fiction Author,
Minneapolis, Minnesota
Gordon Dickson: a small businessman whose product is his own
imagination. He's written more than
40 novels and 150 short stories;
his newest work is The Final
Encyclopedia. He uses his personal
computer and word processing
software to maximize his production.
All his words -his product
are stored on diskettes. He calls up
sentences and paragraphs on
demand, and gets more rewrite out
of the time available. So he depends
on Scotch diskettes to save himself
production time.
Dependable Scotch media can
work just as hard for you. Each
Scotch diskette is tested before it
leaves our factory, and certified
error -free. So you can expect it to
perform exactly right.
Scotch 8" and 51/4" diskettes are
compatible with computer /diskette
systems like TRS -80, Apple, PET,
Wang and many others. Get them

-

from your local 3M distributor. For
the one nearest you, call toll -free:
800/328 -1300. (In Minnesota, call
collect: 612/736 -9625.) Ask for the
Data Recording Products Division.
In Canada, contact 3M Canada,
Inc., Ontario.

it's worth remembering,
it's worth Scotch
Data Recording Products.
If
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THE ELECTRONIC WORLD
washing machine can only wash clothes), a computer
capable of performing a variety of tasks from entertainment to record -keeping, to teaching, to communications, etc.
Personal computers come in all sizes and prices so
making a decision about which model to buy can be very
confusing at times. The uppermost consideration is
determining your individual needs, both present and
near-future. This will help you narrow your field of
choices, and you can make it even smaller by focusing
your attention on one of the following areas: personal,
professional, education, and small business. You could
consider building a kit, too, in the interests of saving
money and to provide ease of servicing (should it be
required) and hardware education.
a

The electronic digital computer has been affecting
our lives ever since the room-sized ENIAC fired up its
tubes and spewed out answers to complex technical
problems more than 30 years ago. In recent years, electronic miniaturization has shrunk the size and cost of the

is

basic unit to the point where virtually anyone can own
and use a computer. The problem now is not buying a
computer, but buying one that best meets an individual's
needs.
A computer purchase follows the same laws as purget value, you have
chases of many other products
to weigh factors like price, performance, and desired
functions. However, unlike most electrical and electronic
products which are "dedicated" systems (for example,
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oERSONAL
We will define a personal computer user as someone who plans to use a microcomputer primarily in the
home. We'll divide personal users further into two
groups: those who want to make a minimal investment in
hardware ($100 -500) and those who want to make a
more sizable investment (more than $1000).
People in the first group can get quite a bit of computing power for their dollar if they know what they want.
Let's take a look at the general features available at this
level to see how "what you want" can help you deter-

mine "what you get."
Computers that sell for less than $500 can accomplish a variety of things. For example, they can help you
become computer literate; they can perform calculations; they can entertain and teach you; and they can
give you access to data networks by phone. However,
not all of the machines in their basic configurations can
do all of these things.
Let's consider computer literacy. Many people want
to learn about computers and /or want to introduce their
children to computer programming, BASIC, RAM, ROM,
46
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bits, bytes, input, and output. Low -cost computers can
do a thorough job of making a person computer literate.
The Sinclair ZX81, for example, sells for less than $150
(assembled), but goes a long way toward educating you
in the benefits of having a computer in the home. The
unit includes an r -f modulator that's used to connect the
computer to your TV set. With the addition of an ordinary
cassette tape recorder, you have the essentials of a
computing system: a central processing unit, a display
for input and output, and a storage medium for any programs that you want to save. How far can you go with
this little system? You can learn BASIC and begin writing
programs, and you can use pre -packaged software

available for this computer (several companies provide
such software). If, after a while, you begin to outgrow the
basic system, you can add a 16K memory module and a
small printer. Even with these add -ons, the system costs
less than $350.
However, if you want to play computer games like
"Super Bustout" and "Blue Meanies from Outer Space"
on your color TV, you'll have to look further than the
ZX81. Examples of low-cost computers that offer color
graphics are the Commodore VIC -20 for $299.95 and
Radio Shack's Color Computer for $399. Both systems
offer education and personal finance programs as well
as the BASIC language that you can use to develop your
POPULAR ELECTRONICS
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own programs. The VIC-20 needs an optional cassette
recorder to store programs, while the Radio Shack model, which also has an optional cassette machine available, has provisions for using plug -in ROMs called "Program Paks." This is a factor to consider when looking at
base prices. Among other considerations would be the
quality and function of the keyboards, and video alphanumeric resolution.
If you're on a low budget now but would like to expand
your horizons later, you might consider starting out with
either the TI 99/4A from Texas Instruments or the Super board II from Ohio Scientific. The TI 99/4A, which "lists"
at about $600, but is heavily discounted, can get you
started in computing. Like the Radio Shack Color Corn puter, it uses ROMs that plug into the console so you
don't have to buy a cassette recorder immediately.
These plug -in ROMs are great for children who might find
it difficult to use a tape unit. The basic unit includes 16K
of RAM memory, which is considerably more than the
other computers mentioned thus far offer with their basic
units, though they're all expandable. Probably the most
important feature of this machine, for those with expansion in mind, is that it can run LOGO, an innovative language used for educational purposes.
If you're interested in computer music but want to
avoid the expense of add -on music synthesizers, the
VIC -20, the Color Computer, and TI 99/4A have tone
generators that can be programmed to play songs or
make other sounds such as whistles or explosions.
The Superboard II is a "bare bones'' computer for
$329, which comes without case or power supply. If you
enjoy looking at the innards of the machine while working, this is the one for you. The addition of a power supply and r -f modulator (another $80) will get you rolling.
This machine starts you off with the basics, yet offers a
great deal of expandability when needed. (The Superboard II is essentially the "guts" of the Ohio Scientific
Challenger 1P).
One note of caution. Of the five computers mentioned
(and this does not cover every low-cost model available), all have expansion capabilities such as adding a
printer. However, expansion means money! If you think
you will eventually spend $1000 or more on a system,
you owe it to yourself to check into some of the higher priced systems before you buy. In general, the latter
offer more variety of software and peripherals which, in
turn, gives a computer more flexibility and power.
Before we discuss higher-priced computer systems,
let's examine another type of low-cost item. If you're not
interested in programming but would like to hook into
one of the giant data networks like CompuServe and
The Source, you might consider either the RCA VP3501
Video Data Terminal or Radio Shack's TRS -80 Videotex
terminal (each at $399). These are not versatile computers, but they are capable of "plugging into" the big computer telephone networks. Both of these terminals have
built-in modems and r -f modulators. This means that you
just plug a phone cord into the terminal, connect the terminal to your TV set, and you're ready for action. The
data networks offer an incredible amount of information
and services. For example, they provide news, weather
and sports from many major newspapers and international news services such as Associated Press and UPI.
They offer financial information (with updates) and historical information on stocks, bonds, and mutual funds.
In the entertainment field they provide theater, book,
movie, and restaurant reviews. Electronic mail service is
available so you can send and receive messages from
other network users. In addition, they have challenging
games, programming languages, word processing, and
business and education programs. You can even get
parts of computer -related editorial matter from PE.
One of the differences between the two terminals is
the keyboard. The RCA model has a flat, touch -sensitive
MAY 1982

board that's impervious to liquid spills, while the Radio
Shack model has a standard typewriter -style keyboard.
If you're a touch typist, a difference like this would be
important to you. Both terminals are portable, so you
can take them wherever you go as long as a telephone
and TV are available when you get there.
Clearly, there's quite a bit you can do with a low-cost
computer or terminal. But, if you want to spend more
money, you can buy a personal computer that is more
sophisticated than those mentioned thus far.
To get the most out of a computer, however, you will
need to add some peripherals and develop a software
base. In general, a substantial system should include a
printer, one or more disk drives, a modem (for communications), and maybe a few other accessories such as
joysticks, a voice synthesizer, a music synthesizer, a
light pen, or a graphics tablet. Of course, adding all
these peripherals to your system will skyrocket its cost
into the thousands of dollars -and we haven't even considered software yet.
You could write your own programs, but it's more like-
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ly that you'll buy most of the software you need. Some of
the top software packages are Word Star and Scripsit
for word processing, VisiCalc for financial applications,
and CP /M for the computer's basic operating system.
Besides these, there are thousands of other software
packages to enable your computer to work harder for
you As we observed before, though, your own needs
must be considered before you purchase anything.
Sometimes a particular software package will run on
one machine but not on another (although most major
computers have comparable software packages). Keep
this in mind because it might influence you to buy one
computer rather than another. (Since usefulness or utility
is probably more important than price at this level, we will
not make price comparisons among the different computer systems in the following section.)
If you plan on spending more than $1000 on a computer system, some of the models available include the
Apple II Plus, the Hdath /Zenith Z89, the Atari 800, the
TRS -80 Model III from Radio Shack, the IBM Personal
Computer, and the NEC PC8001A. To make an intelligent buying decision, you have to look at some of the
unique features of the machines that might be highly
appealing to you.
If your main interest is color graphics, here are some
features to consider. Color is available on all models
except the TRS -80 Model Ill and the Z89, both of which
come equipped with their own built -in monochrome monitors. High -resolution graphics are available on all models except the TRS -80 Model III. The difference between
47
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you want to expand your system with the other computers in this group, you may need an I/O interface, which
usually entails an investment of a few hundred dollars.
The Z89 is the only one of these computers that includes
an RS -232C port as a standard feature (it has three); the
others offer it as an option. The RS -232 is the EIA standard serial interface.
The keyboards differ significantly on these computers. For example, a built -in calculator keypad is available
only with the IBM, Radio Shack, NEC, and Heath /Zenith
models. Some of the computers include user -definable
function keys on the keyboard: the IBM has ten, the Z89
has eight, and the NEC has five. All models, except the
Apple, include lower case letters as a standard feature.
The IBM has many keys which have four selectable functions. This particular feature, it should be noted, is also
available on two low-end computers, the VIC -20 and the
ZX81.
The TRS -80 Model III and Z89 offer a compact design

0

high- and low- resolution graphics is the number of points
or pixels on the screen that can be addressed by the
computer (turned on or off). The screen is divided into a
certain number of pixels. A typical low- resolution number
might be 128 x 48 (6144 pixels), while a high -resolution
number might be 280 x 192 (53,760 pixels). The higher
the number of pixels, the smaller the individual area that
is being addressed. The high -resolution feature allows
you to produce sophisticated graphics for animation or
detailed figures.
Computers have different ways of displaying text.
For example, the Z89, PC- 8001A, and IBM Personal
Computer have displays that are 80 characters across
and 25 lines down. However, the TRS -80 Model Ill has a
display that is 64 characters by 16 lines, while the Apple
and Atari use 40 characters by 24 lines. In general, you
need a video monitor if you want to work with a line that
has more than 40 characters. A television set can't handle lines with more than 40 characters too well because
of bandwidth limitations, so the letters are not sharply
defined. If you want to use your computer with a high quality color monitor, the Atari 800, NEC PC- 8001A, and
IBM Personal Computer provide an RGB (not the usual
NTSC or composite signal) video output as a standard
feature.
When examining the general quality of a text display,
you should consider characteristics such as space
between lines, sharpness of characters, and whether
lower -case letters like g, j, p, q, y have true descenders;
that is, the "tails" of the letters fall below the line as they
should.
If you want an "intelligent" terminal, the Z89 is the only
model of this group that offers this feature. This terminal
has its own microprocessor and can perform operations
separately from the computer. The most obvious advantage of this is increased speed since the computer
doesn't have to share its processing power with the terminal. In addition, through relative or direct cursor
addressing, you can insert and delete characters or lines
anywhere on the screen, or erase a line or a page. The
terminal also provides automatic scrolling and reverse
video among other functions.
If you want a computer with expansion slots that are
easily accessible, then the Apple or IBM models hold an
advantage. The Apple II Plus has eight expansion slots
attached to the motherboard while the IBM has five. If
48

that includes a standard keyboard, a calculator keypad,
a video monitor and space for a disk drive in one unit.
(The TRS -80 has space for two drives.) Should you want
a computer that runs a diagnostic test on itself before
commencing operation, the IBM is the only one of this
group that can.
If game and music playing are high on the list of things
you want to do with a computer, the Apple II Plus and
Atari 800 are your best choices at this time. Paddles or
joysticks can be connected to these units to enhance
your game -playing pleasure. Atari is the only one of this
group that accepts plug -in modules for game playing
(however, modules from their popular video game are
not compatible with the computer). The Apple II Plus
includes a speaker and tone generator for music and
sound generation, while the Atari has a speaker and a
four -voice sound generator with four octaves per voice.
The TRS -80 Model III, because its software is compatible
with the pioneer Model I, has many games available for it
although you must use the keyboard for input and control of the games, which are in black and white. The IBM
computer will be good for games and music, eventually.
This computer has excellent graphics capabilities, and a
sound generator with one voice and 32 tones. However,
because it is a relatively new entry to the market, it lacks
the software support of the others.
If home business and professional use are your main
concerns, any of these computers can handle word -processing, financial, and data -base management tasks.
However, machines like the Z89, NEC, and IBM have an
advantage because they have an 80- column format,
which is ideal for running programs like Word Star, VisiCalc and DB Master. Also, these computers are CP /M
compatible, which opens up a world of software for the
machines. To use CP /M on the Apple, you have to purchase a plug -in module.
The TRS -80 Model Ill and Apple II Plus have the most
software support at the present time, although the
Heath /Zenith, Atari, and NEC models have a generous
amount. It's anticipated that IBM will, too, in a year or
two. Again, when attempting to make your choice, you
should consider the features that you want both in terms
of hardware and software before you make a purchasing decision.

PROFESSIONAL
In the last few years, the personal computer has
blossomed into a serious tool for professional use. It's
being used not only by engineers, scientists, and businessmen, but also by writers, artists, musicians, doctors,
POPULAR ELECTRONICS
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dentists and many others. Usually, no computer knowledge is required because the software is "menu" driven.
In other words, a list of options is presented and you
need only select the option you want to operate the
desired program.
Although the needs of an engineer differ from those of
a musician, both can use the microcomputer as an aid to
their work. In fact, many professionals are "writing off"
the cost of a computer as work -related expense, which
indeed it is. Since their needs are different, we'll discuss
each area individually.
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Scientists were probably the first group of professionals to use electronic computing power in their work,
though they used monster -size computers. Nowadays,
engineers as well as scientists use micros for complex
calculations, design analysis, graphs, control of experiments, etc. There are tons of programs available, both
prepackaged and in books, to accomplish almost any
kind of mathematical calculations. The personal computer is a whiz at analyzing the relationships between variables and, in fact, many companies offer software that
performs complex chores like linear programming, multiple regression analysis, and circuit analysis. Another
great attribute of a micro is that, after all the calculations
are made, you can display your results in the form of a
graph for visual analysis of the result and communicate
with various "mainframes" or with other people.
In addition to the software, there are many electronic
instruments available that feed information directly into
the computer so that it can be used as a lab instrument
for data -recording and device -control applications.
These instruments measure temperature and pressure,
and sense electrical currents and voltages among other
things. The computer acts as a controller that reacts to
these inputs by switching circuits on and off to regulate
temperature, pressure, etc. The computer can also
record, store, analyze, and display the data it
receives.
Usually, these instruments are connected to a computer via the IEEE -488 bus. Also known as the General
Purpose Interface Bus (GPIB), it is an 8- bit -parallel, byte serial, standard digital interface that allows your computer to communicate with up to 15 programmable instruments. Using this interface, your computer can control
instruments such as logic analyzers, frequency counters,
digital multimeters, thermometers, and many others that
are manufactured for compatibility with this bus.
When choosing a micro to use in scientific applications, you have to consider carefully what you want to do
with it Some computers, like the HP -85 from Hewlett Packard, are geared to the technical professional. This
MAY 1982

computer has a compact design that includes a 5" video
display, a data cartridge tape drive, a keyboard with programmable keys and a calculator keypad, and a thermal
printer. The HP -85 has excellent graphics capabilities so
that you can easily print out complex graphs. It also has
four levels of security protection for files on its data cartridges if you are security conscious. The company also
provides an excellent assortment of technical software
packages. There are good business packages, too.
The Apple II Plus, TRS -80 Model III, and Zenith Data
Systems' assembled Z -89, because of their wide software bases, are likely to be used for technical applications. However, there are other computers available for
this type of work so you should hold off buying anything
until you've found the software and peripherals that will
meet your needs.
Engineers and scientists are not the only professionals who can take advantage of a personal computer.
Medical people like doctors and dentists are finding that
computers can help clear up the logjam of paperwork
which often overloads their staffs. Billings, for instance,
are a source of an endless amount of work that's basically repetitive. Besides using software that is aimed at
tackling this kind of work, the computer can be applied
to tasks such as appointment scheduling, data management, and word processing. There are also several medical /dental computer bulletin boards that can be
accessed by using a modem.
Other people such as writers, artists, and musicians
can do wonderful things with a computer. Writers are
obvious candidates for word -processing programs. Using a program like Word Star, they can type their manuscripts, edit them on the computer and print them out.
Other programs like Spell Star can check a manuscript
for spelling errors -it's almost like having a built -in
proofreader.
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Artists are finding that the computer is offering them a
new mode of expression. Instead of a brush and paints,
the artist is equipped with an electronic pen and tablet.
Commercial artists can take advantage of the animation
properties that a personal computer can provide. Software packages like Painter Power, Micro Painter, Electric Painter, Electric Crayon, and Micro Angelo are
designed specifically to exploit a computer's graphic
capabilities.
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Musicians can also use the microcomputer as a new
mode of expression. There are synthesizers available
which allow you to enter a musical score and listen to it
or play along if you like. A musician can enter his own
compositions into the computer and it will give him a concrete example of what's been playing in his head. Some
of the popular music synthesizers are Music System from
Mountain Hardware, the Music Composer cartridge from
Atari, Casheab (for serious computer musicians) and the
Alf Music Synthesizer.
If you want to buy a computer for word -processing
applications, you can select any model which is compatible with the software and printer that you want. Art and
music applications narrow your choices down to the
Apple and Atari because most of the software is written
for these machines.
One of the professional types we haven't discussed
yet is the businessman. The person that were talking
about here is someone like an accountant, marketing
manager, actuary, etc. This is to distinguish these
people from the businessman who owns a small business (to be discussed later).
Businessmen, like other professionals, have certain
needs in terms of software and peripherals. They might
use a personal computer for scheduling, forward planning, investment analysis, income tax preparation, calculations, etc. Many standard programs are available in
books and magazines. In addition, software manufacturers offer an enormous selection of pre -packaged programs. A businessman who travels frequently might do
well to consider some of the portable computers that are
on the market. The largest portable computer is the
Osborne I. This is a full- fledged computer that is approximately the size of a piece of luggage. Not only can you
travel with this system, but it includes two disk drives, a
standard keyboard, a numeric keypad, and a monitor,
plus a CP /M operating system, Word Star, and SuperCalc as standard features.
Although the Osborne is portable and can run on
batteries, you may want a computer that is small enough
to be stowed in a briefcase. Computers that fit this
description are pocket models like the TRS -80 Pocket
Computer (Sharp also markets this model), the Panasonic HHC (also marketed by Quasar), the Hewlett Packard HP -41, and the Casio FX -702P. If you require
your hand -held to interface with a TV set or a modem,
then you should investigate the HHC model. Otherwise,
all these models offer a printer and cassette -tape storage as options.
I
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EDUCATIONAL
It would seem that the role of the personal computer
education will be a monumental one, eventually. However, at the present time, educators are still struggling
with the best ways to implement this powerful new tool in
the everyday curriculum. Where do you fit into the educational picture? Even if you're not a teacher or adminin

istrator, you may want to use the computer in an educational way. Suppose, for example, you are a parent who
is being bombarded by words like LOGO, PILOT, tapes,
disks, cartridges, and the like when the kids come home
from school. You may want to take a more active part in
their computer coursework and may even want to supplement it with a system at home that offers comparable
material. If your main interest is in the educational uses of
the computer there are some things you should know.
If you're hearing words like LOGO or PILOT being
bandied about by your children, the school is using one
of the innovative languages developed especially for
education. LOGO is a language that helps children
improve their problem solving abilities. It encourages a
child to analyze a task, try different strategies, and modify a strategy until the task is completed. If you wanted to
use LOGO with your child, you would need either a TI99/4A or Apple II Plus because the language is available
only for these computers at the present time. To run
LOGO on the TI- 99/4A, you would have to invest about
$300 in a TI LOGO command module Other requirePOPULAR ELECTRONICS

HEATH /ZENITH &YOU, INC.
ONE STRONG PARTNERSHIP
A computer purchase is the beginning of a long -term partner-

ship between you and the people you buy from. Your ongoing
need for software, peripherals and accessories requires a
partner who will stand by you with a growing line of products
to meet your needs. Heath /Zenith will be that strong partner
for you. Look what we have to offer.
THE ALL -IN -ONE COMPUTER - The heart of the Heath/
Zenith line is the stand -alone 89 Computer. It's a complete
system with built -in 5.25 -inch floppy disk drive, professional
keyboard and keypad, smart video terminal, two Z-80 microprocessors and three RS -232C Serial I/O Ports. It comes
with 48K bytes of RAM, expandable to 64K.

PERIPHERALS AND ACCESSORIES - These include the
popular Heath /Zenith 19 Smart Video
]

OPERATING SYSTEMS - Three versatile systems give you
the capability to perform your specific tasks. CP /M by Digital
Research makes your system compatible with thousands of
popular CP /M programs. UCSD P- System with Pascal is a
complete program development and execution environment.
HDOS, Heath Disk Operating System gives you a sophisticated flexible environment for program construction, storage,
and editing.
DISK SYSTEMS - The new Heath/
Zenith 67 Winchester Disk System,
for commercial use, adds nearly
11 megabytes of storage to your 89
computer. It includes an 8 -inch
floppy disk drive for data portability. The

new 5.25 -inch 37 disk system, available
with 1 or 2 drives, adds up to 1.28 megabytes of storage. Both plug-in systems
have write protection.

Terminal, loaded with professional features.
We also offer color and black and white
monitors, modems, computer language courses, and high -speed

Il

typewriter -quality ,¡
i
printers.
SOFTWARE - New software, in- +tes
cludes the SuperCalc Spreadsheet and Condor Data Base
Management System. Word processing, including
three different programs. Small Business Programs. feature
Peachtree's Series 5, Softstuff's General Ledger and Inventory Control. HUG, Heath Users' Group, offers members a
library of over 500 low -cost programs for home, work or play.

PROGRAMMING LANGUAGES For your own custom programs,
Microsoft languages are available in
BASIC (compiler and interpreter),
FORTRAN and COBOL.
APPLICATIONS SOFTWARE - Expand the-performance
range of your computer with a broad selection of software,
including the best of Digital Research and Micropro - as
well as the complete line of SoftstuffTM products.

SERVICE AND SUPPORT- Prompt and professional service and assistance is available nationally through Heathkit
Electronics Centers, Zenith Data Systems for commercial
users or through Heath factory servicing and phone -in technical assistance.
Complete, integrated computer hardware and software, designed to serve and grow with you - that's what to look for in
a strong partner. And with Heath /Zenith you get it all.
Heath /Zenith computer products are

sold nationwide through Heathkit
Electronic Centers* (check your white
pages for locations). For a FREE
catalog and mail order service, write:
Heath Co., Dept. 010 -894,
Benton Harbor, MI 49022.

HEATH /ZENITH
Your strong partner

Product specifications are subject to change without notuce.
`Heathkit Electronic Centers are operated by Veritechnology Electronics
Corporation, a wholly -owned subsidiary of Zenith Radio Corporation.
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ments are a color monitor, disk drive, disk controller,
and memory expansion unit. To run LOGO on the Apple,
you would have to purchase a LOGO disk. In addition,
you would need 48K bytes of memory, a color monitor,
one disk drive, and an Apple language card.
PILOT is another language used for educational purposes. It is an interactive language that introduces students to the fundamentals of computer performance. It is
available from Atari in cartridge format, from Apple in
disk format, and from other sources.
If you're interested in buying other educational software, you should be forewarned that good software is
hard to come by. There are many so- called educational
programs that just reprint a textbook on the screen rather than taking full advantage of the capabilities of the
computer.
If your child's school is not using computers right now,
you may want to start a computer literacy program of
your own. Traditional group activities like the Boy
Scouts, Girl Scouts, Boys Club and 4 -H Club offer a convenient vehicle for introducing children to computer fundamentals. If you're thinking of making a hardware purchase, you might consider trading off quality for quantity.
Instead of having 20 people huddled around an Apple,
you may be better off having five groups of four people
working with Sinclair ZX81s.
Education, of course, is not just for children. You may
have in mind furthering your own education or using a
computer in an adult education program. Software is
available for most subject areas, although as mentioned
previously, much of it is not top -quality material. Because
of the popularity of the Apple and Radio Shack computers, you'll find that most of the software available is written for these machines. Heath is coming up fast in this
area, though.
In general, before purchasing any hardware, you
should find the software that interests you. It will be written for a certain machine or machines, will require certain peripherals, and need a certain amount of memory.
For example, if you're interested in programs from the
Minnesota Educational Computer Consortium (MECC)
software library, you'll need an Apple II Plus with a disk
drive and a minimum of 48K memory. MECC software is
not available for any other computers as of this writing.
It's evident that knowing what you want in terms of software can be a big help in hardware decision making.
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SMALL
BUSINESS
For the person who owns a small business, runs a
business from the home, or wants to computerize a
small department of a large corporation, selecting hardware can sometimes be a treacherous undertaking. If
things don't work out when you buy a computer for home
use, you can always stash it in the closet. But, if you're
making a major investment in hardware to help increase
the productivity of your business, you can't just throw the
computer away if it doesn't do what you want.
A broad strategy for computerizing a small business is
to divide the problem in the following way: making the
system work and keeping it that way. Making the system
work entails the hardware and software aspects of the
system, while keeping the system working concerns the
service, training, expansion capabilities, and data -protection procedures of the system.
The first thing to consider is whether or not you can
make the system work for you. You have to choose the
software package that's right for you and you have to
find the hardware to run it.
Some of the most popular business packages available are Word Star, Spell Star, and Scripsit for word processing; VisiCalc and SuperCalc for financial applications; and DB Master for data -base management. Other
important software is the computer's operating system.
The most popular operating system is CP /M, which is
available for most computers. Other operating systems
are available, too. Besides CP /M, the Apple III offers the
SOS operating system, while Radio Shack offers
TRSDOS (NEWDOS and LOOS are also available). Of
course, if you can't find pre -packaged software that
you're satisfied with, you may have to hire programmers
to custom design a software package for you.
As far as hardware goes, you will have to think about
peripherals as well as the main computing unit. If you buy
a computer like the Northstar or Cromemco, which have
an S -100 bus architecture, you will need a video terminal.
A "smart" terminal offers features like relative and direct
cursor addressing, dual intensity, and underlining among
other things. This type of terminal can even change its
parameters through software control. Disk storage is
also an important factor to consider. Disk drives can be
single- sided, single- density; single- sided, double- density; or double- sided, double- density. Also, they come in
two sizes, 51/4 inches or 8 inches. Note that disk drives,
software, and interfaces must all be compatible for a
particular system.
Other peripherals that a small business might need
that most people wouldn't are a hard -disk drive and a
daisywheel printer. The hard -disk drive is usually a
sealed unit that stores at least five megabytes of information. Hard disks are important for applications that
deal with large amounts of data because they make the
operation much more efficient. A daisywheel printer
offers true letter -quality printing for use in business correspondence and other applications. Its quality is, of
course, reflected in its price.
Keep in mind that the largest share of the microcomputer market is the small- business market. As a result,
there is a much greater selection of computers geared
for business use than for any other, and it follows that
more disk software is available for business purposes
than any other. Some popular very -small- business cornputers are the Apple III, the Xerox 820, the IBM Personal
POPULAR ELECTRONICS

Wabash

Breakthrough:

Improved Coaling
Formulation
Refined Burnishing
Technique
More Than 10.)00.000
Test Passes W thout Error
Endorsement From The
World's Most Prestigious
Drive Manufac_urers

Compatible With All °Mice,
Personal, Radiograph c
And Desk Tcp
Computer Equipment
More Reliable
Than Ever
Available Now
In Our Innovative
New Package

For new brochure call (800) 323 -9868 or (312) 298-8585 or write Wabash DataTech Inc., 2700 Des Plaine; Ave., Des Plaines, IL 60018
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Computer, the Northstar Horizon, the Commodore CBM,
the NEC PC- 8001A, the Radio Shack Model II, the Cromemco System One, and the Heath /Zenith Z89.
The main factors to consider after hardware and software are equipment service, personnel training, expansion capabilities of the system, and data and information
protection procedures.
Once your system is in operation, your company will
depend on it. When it goes down, you will need quick
and efficient service to get it running again. You won't be
able to wait two or three weeks for a part to arrive. Thus,
when purchasing your computer you should pay close
attention to the service -contract part of the deal. This is
also true of any peripherals you purchase.
When your system first arrives, you'll have to train
people to use both the hardware and software. If you
want the transition period to be as painless as possible,

I

Month
i8
17

.ds.i

11111111

15
14

II
12

_._.F_

15
18g

8
6

Ma

4
2
1

NIT BUILDERS

_
18

28

38
;eu

48

50

78

68

88

98 188 118 128 138 148 158 168

Product (P) / Monthly R.O.T.

is-

good idea to have key personnel involved -in the
decision- making process from the start. After all, they
are the people most familiar with the day -to -day details
of the job and they are the ones who will use the system.
It's a good idea to think about the "creature comforts"
of the system. How does the keyboard feel? Is the system easy to use? Will you need a green monitor to
reduce eye- strain? These and other questions should be
considered before you buy.
Keep in mind also that documentation should be clear
and easy to understand. If a new person is hired after the
system is in operation, he or she may have no other
recourse than to "read the book" to learn about specific
procedures of the system.
When making your decision this year, don't forget
about next year. A system that is operating smoothly and
efficiently is a likely candidate for more work. Will you be

its

able to expand your system if you want to or need to?
Are capabilities like networking available for the system
that you buy? It was only this past year that Radio Shack
announced that it had developed a networking system
for its TRS -80 computer.
Once your system is operating efficiently, you want to
keep it that way. Inadequate data -protection practices
could not only slow you down, they could ruin your business. One of the things you have to think about is a file
back -up system. When considering hardware and software needs, you have to think about the need for more
than one set of files to protect you against disasters like
fire and theft. This may affect your hardware considerations. If, for example, you plan on buying just two disk
drives, you have to realize that time must be allowed so
that the drives can be used just for making a duplicate
copy of the files. When considering the cost of the system, all these things have to be taken into account.
The systems available for small- business applications
are the most sophisticated microcomputers on the market so we're not going to try to direct you to one
machine or another based on hypothetical needs. However, you do have specific needs and by analyzing them
carefully and taking into account some of the factors
presented above you can make an intelligent choice.

a

Building a computer from a kit will appeal to those
who want a better understanding of computers. They're
interested in the type of microprocessor used and its
instruction set; they're perhaps interested in machine
language and assembly coding; and they're interested in
building a computer from scratch and want to save money in the process.
Kit builders are concerned with either low -cost training
computers or full -fledged systems comparable to those
discussed in the "personal" users section. There are a
number of computers available in both classes. We'll discuss some of the more popular ones.
Some kit builders want to learn the basics of computer
operation without making a major investment. They want
a "training computer," which is generally a single -board
unit that uses a hex -keypad for program and data entry.
In the old days (about six or seven years ago), when
micros were in their infancy, you had to program them
with switches. In a sense, you had to feed the computer
a bunch of ones and zeroes (switches that were either
on or oft) before you could get the computer to do anything for you. The hex -keypad that's popular today is

BUY DIRECT

TRS-80TM DISCOUNT

AT WHOLESALE PRICES
1- 800 -841 -0860

PERSONAL COMPUTERS

COLOR COMPUTER

WE CARRY THE FULL
LINE OF TRS -80's

26-3001 4K
26 -3002 16K Ext. Basic
26-3003 32K Ext. Basic

MODEL II

Drive
Ask About Hard Drives
26 -4002 64K

MODEL
26-1062

I

53279

26.3022 Color Drive

26 -1066 48K with
2 Drives, RS232

MICRO MANAGEMENT
SYSTEMS, INC.
DEPT NO. i 2

5 819

52049

Downtown Plaza Shopping Center
Cairo, Georgia 31728

'115C Second Ave. S.W.

TANDY CORPORATION
COPY OF WARRANTY UPON REQUEST
TM

FREE

912- 377 -7120 Ga. Phone No.
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ANNOUNCING ANOTHER NEW IDEA
FROM TELEVIDEO.
THE SMART 910 PLUS.
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Our new ideas have a way of sweeping the market. In just a few years,
TeleVideo has come from nowhere
to become the No. l independent
in CRT terminals. The reason: we offer
exceptional quality, reliability and
usability at a price no one can beat.
(In fact, we use the same high
quality modules, from keyboards to
monitors, throughout the entire line.)
The smart 910 Plus Block Mode
terminal is our latest innovation. For
the money, you'll find nothing that
outperforms it. For example, simply
by touching a key you can activate
its gated printer port.
Another point: since service is a

major concern, we have ours handled
nationwide by one of the best:
General Electric's Instrumentation
and Communication Equipment
Service Centers. Right now, we have
the new 910 Plus ready for immediate
delivery. To order or have questions
answered call 800- 538 -8725
(toll -free outside California.) Since
it's priced at just $699 per unit,
your decision should be very easy

(èTeleVideo
TeleVideo Systems, Inc
1170 Morse Avenue, Sunnyvale, CA 94086

910

Plus Features

Block mode
Off -line editing
10 programmed function codes
Changeable codes
Protected fields
5 screen attributes (blink, blank,

reverse, underline: half intensity)
15 baud rates (50b te 10.2Kó)
Gated printer port
Typewriter-style keyboard
Typewriter tabs
Erase to end line

Erase to end of page
Self -test

Monitor mode
4

strappable languages

800-538 -87255 (toll -free outside California)

CALIFORNIA Santa Ana 714/557 -6095; Sunnyvale 408/745 -7760 GEORGIA Atlanta 404/255 -9338 TEXAS Dallas 214/980-9978 ILLINOIS Chcago Area 312/351 -9350
MASSACHUSETTS Boston 6.7/668-6891 NEW YORK /NEW JERSEY 201/267 -8805 UNITED KINGDOM West End Surrey 44-9905-6464
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one step removed from the switch arrangement. This
keypad contains the numbers 0 through 9, as well as
letters A through F. To program a training computer, one
of the things you have to do is enter commands and data
in hexadecimal codes like Al or 11 or 4C (which stand
for 10100001, 00010001, and 01001100, respectively).
(Continued on page 60)
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Your Choice

NEW HP- 87.... CALL

SAMPLE CHECKLIST

53/4"

Dual Master Disk Drive
8" Dual Master Disk Drive

CALL
CALL

5meg WINCHESTER Hard Disk
5meg WIN. w /51/4 DSDD floppy

$3599
$4399

APPLE II PLUS, 48K
APPLE III

CALL
CALL

TI 9914

$367
$255
$989
$2489
$3095

COMMODORE VIC-20
NEC PC- 8001 -A, 32K

¡,EROX 820 5W' Disk Drives
XEROX 820 8" Disk Drives
TI CALCULATORS
TIP -55 -I1
TIP- Business Analysis
TIP -58C
TIP -59

$36
$36
$79
$169
$149

II

TIP- P -100C

HP- 41CVwith five times more
memory built in.
List $325

40 *249

H P41 C
List $250

$ 189

HP -41CV Printer
HP -41CV Quad Memory
HP -41CV CardReader
HP82160A HP -IL Module

HP82161A Digital Cassette
HP11C
HP12C
HP33C
HP34C

ATARI ®800
...,.,or- \

$289.00
883.95
$167.95
$99.00
$449.00
$107.95
$119.95
$74.95
$117.95

Drive..

.Limited tone only

JUV,, aVU

e'

V

i

ATARI 400

ATARF

$349
$145
$565
$69
$419

omputQr
Systems
.

.

(315) 475-6800

For Placing Orders Only

Audio
Sound generator
Number of voices

Speaker

D Music synthesizer
Game Playing
Cartridge slot
Paddles

Joysticks

Software availability
Word processing
Financial applications
Data -base management
Games
Other

Peripherals
5144-inch

TV output

disk drive

B/W video output

D

NTSC output
RGB output

output
Cassette port
Disk -drive port
Printer port
D Modem port
RS -232 interface
IEEE -488 interface

Television
Monitor
Modem
D Printer
Graphics tablet
Music synthesizer
Cassette recorder
D Speech synthesizer
Speech recognition system

Graphics

General

Display resolution
Number of colors

P.O. Box 1073
Syracuse, N Y 13201

Highlighting
Inverse video
General display quality

Graphics characters
Function keys
D Calculator keypad
Typing feel

Hi -fi

rs on a l

(8001448-5259

FORTRAN
D COBOL
Pascal
LOGO
PILOT
D Other
Operating system (standard)
Operating systems available

Input /Output

Atari 830 Acoustic Modem
Atari 825 80 Col. Impf. Ptr
Atari 410 Prog. Recorder
Atari 810 Disk Drive

PQ

Main Features
Microprocessor(s)
RAM (standard)
RAM (maximum)
Language (standard)
Languages available

Keyboard
D u/I case

$689

016400

O

After you've narrowed your choices to two or three
computers, you'll want to take a closer look at each
before making your final choice. The checklist shown
below is a sample of what you might use to choose
among a few high -level personal computers. In this case,
the computer is to be used primarily in the home for a
range of activities from word processing to game playing, with mailing -list maintenance in between. As you
consider each item in the list, check it off. If a particular
feature is not standard, but available as an option, note
its cost. You may want to keep a notebook to record
your observations as you go through the list.

Text
Number of characters /line
Number of lines
Lower -case descenders

8 -inch disk drive

Computer clubs

D Software exchange
Service availability
Manufacturer's /dealer's reputation
D Warranty
Documentation
Cost

Prices do not include shipping bt UPS. All prices and
offers are subject to change without notice

lki
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WHAT A SMART INVESTMENT!!!

28K

For Students and Schools
Learn to program a computer

PERSONAL
COMPUTER

Learn to operate a computer
For Programmers & Teachers

Only

For Labs, Engineers, Etc.
For Small Businesses
For The Home Owner

$299°°

Special Sale Price

GREATEST BUY IN AMERICA
It has color, sound and music with a
powerful 6502 microprocessor (Like Apple). 20,000 Bytes ROM with a 16K
microsoft extended Level II Basic built in,
8,000 Bytes RAM plug in expandable to
32K RAM, Cursor, Real time, Full size easy
to use 66 key professional typewriter
keyboard, 62 keys with graphics symbols,

programmable function keys. High
resolution graphics, 512 displayable

4

characters, Text display is 23 lines 22
characters, 16 colors. Will accept Tape,
Disk -Plug In Cartridges. Has low priced
plug in peripherals, Connects to any TV or

monitor,

Includes AC adapter, RF

modulator, Switch box, Cables and self
teaching instruction book - all in a
beautiful Creme Colored Console Case.
This is a powerful -full sized -extra featured
computer for only $299.00
WHY SUCH A LOW PRICE

Selling on a direct to customer basis, we
save you the profit margin normally made
by computer stores and distributors. We
are willing to take a small margin to
develop volume to cut our cost of operation.
COMPETITIVE LIST PRICES
APPLE $1125, T. I. $525, ATARI $399.95,
RADIO SHACK TRS 80 color with only 12K
memory sells for $399.50.
LOW COST PLUG IN EXPANSION
Expansion accessories plug directly into
this computer, extra RAM memory, Controllers, a Cassette, A Telephone Modem
for only $109.00, an 80 Column Printer for
$375.00, even the 170K Disk Drive plugs in
direct. You do not have to buy an expensive expansion interface.
GET JOB OPPORTUNITIES NOW
Every newspaper has several pages of
want ads for computer people. You can
learn to operate and program a computer

for these opportunities available to those
who prepare for the computer revolution.
This computer has extended Level II Basic
with floating point decimal, Integer and
String Arrays, Trig functions, Direct Statement Execution, Multi- statement Lines,
Cursor, Full screen editing, Color Command Keys, Graphics, Scrolling, File
Management, Upper -Lower Case, Direct
Memory Access, Peek and Poke and much
more! Assembly machine language is

r

we are

available. We have easy to follow self
teaching books and programs.
INVEST IN YOUR CHILDREN
Educate your children while they play.
Every kid wants to play electronic games.
(We have some of the best). The next
natural step for their curiosity is to try
simple programming. They can do this in
20 minutes with our simple self teaching
instruction book. High schools are
teaching computer math, science and programming - some start in grammar school.
If you provide this computer as a Teacher
and Tutor at home, before you know it
your child will be writing computer programs. You can use your T.V. to EDUCATE
not frustrate your family and eliminate
T.V. boredom with programs that
challenge, stimulate and entertain the
whole family. We have a wide variety of
games, recreational, home finance and
educational programs to choose from.
Why pay $140.00 to $295.00 for an electronic game when you can buy this powerful computer for only $299.00.

experts!!

owners register with
us for new product
and program information.

SPECIAL SALE PRICE $299.00
For only $299.00 you get the powerful 28K
COMMODORE VIC with 20K ROM, 8K
RAM and Extended Level II Basic, The professional 66 keyboard, color, sound,
music, self teaching instruction book, AC
adapter, RF modulator, TV switch box,
owners manual, plus all of the other extra
features listed, in a beautiful Creme Colored Console Case.
SPECIAL SALE PRICE $379.00
For only $379.00 you get the more powerful 41K COMMODORE VIC with 20K ROM,
21K RAM and Extended Level II BASIC,
plus all of the extra features shown for the
28K COMMODORE VIC!

r

COMMUNICATE WITH THE WORLD
Plug in your VIC telephone modem. Now
you can get a world of information through
your telephone, plus electronic mail. Just
dial up the information you want. UPI wire
service, stock market, historical information by topic from over 60 magazines, including New York times. Airline information, order tickets, get weather information anywhere in the world, restaurant and

hotel

information, thousands of

categories are on line for you, business,
finance, education, entertainment, games
etc. YOU'LL BE THE TALK OF YOUR
NEIGHBORHOOD. Our telephone modem
price is by far the lowest available.

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 "immediately" send you a replacement computer at no charge via United
Parcel Service prepaid. No one we know
gives you this kind of warranty service.
Most computer warranty service takes 30
to 90 days to handle - this fantastic "immediate replacement warranty" is backed
by COMMODORE COMPUTER, a MAJOR L
national brand electronics manufacturer.

commodore VIC

VIC 20

MAY 1982

PLUG IN EXPANSION

"15 DAY FREE TRIAL"
DON'T MISS THIS SALE -ORDER NOW
Please send me the 28K
Commodore VIC Computer for
$299.00
PJease send me the 41K
Commodore VIC Computer for
$379.00
Special Data Cassette $69.00
We ship C.O.D. and honor Visa and
Master Card.
Name

Address
City
State
VISA

Zip Code
MASTER CARD

C.O.D.

Credit Card No

Expiration Date
Add $10.00 for shipping, handling and Insurance. Illinois residents please add
6% tax. Add $20.00 for CANADA, PUERTO RICO, HAWAII orders. WE DO NO EXPORT TO OTHER COUNTRIES.

Enclose Cashiers Check, Money Order or
Personal Check. Allow 14 days for
delivery (21 days for Personal Check
orders,) 2 to 7 days for phone orders.
Canada orders must be in U.S. dollars.

PRDTECTD
T P
S
EN

ER

R IZE

(FACTORY- DIRECT)

BOX 550, BARRINGTON, ILLINOIS 60010
Phone 312/382.5244 to order
CIRCLE NO. 39 ON FREE INFORMATION CARO
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INDUCTIVE
COUPLED
MODEM

Eliminates noise, vibration problems. Originate/
Answer. Bell 103. Cassette port saves data.

L7
129

Money back if
not delighted

95

MFJ -1230 INDUCTIVE COUPLED MODEM eliminates room noise, vibration caused by acoustic
coupling. Gives more reliable data transfer.
Used like acoustic modem. 0 -300 Baud, Bell 103
compatible. Originate /answer. Half /full duplex.
RS -232, TTL, CMOS compatible. Use any computer. Cassette tape ports save data. 110 VAC or
9 V batteries. Crystal controlled. Carrier detect,
power LEDs. 9x1'/2x4 ". MFJ -1231, $39.95. Optional cable, software for Apple II, Il Plus. Plugs
into game port. No serial board needed.

s

MFJ -1108 AC POWER CENTER. Adds convenience, prevents data loss, head bounce,
equipment damage. Relay latches power off during power
transients. Multi filters isolate equipment, eliminate interaction, noise,
Ihash. Varistors suppress spikes. 3
isolated, switched socket pairs. One
unswitched for clock, etc. Lighted
power, reset switch. Pop -out fuse. 3
wire, 6 ft. cord. 15 A/125 V, 1875
watts. Aluminum case. Black. 18x23/4
x2 in. MFJ -1107, $79.95. Like 1108
less relay. 8 sockets. 2 unswitched.
Other models available.

9 9 95
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THE ELECTRONIC WORLD

Then the hex numbers are translated into binary numbers, which are the computer's "machine language "
Originally. the program is coded in assembly language, which uses mnemonics as an aid to programming The mnemonics represent the instruction set of a
particular microprocessor and are unique to that microprocessor Each mnemonic has a hexadecimal code
associated with it which, as we said. gets translated into
the binary code
Two of the popular training computers are the Elf from
Netronics and Quest. and the ET -3400 from Heath
When buying a training computer, some important items
to look for are the type of microprocessor it uses and the
documentation supplied by the manufacturer You may
want to learn more about a particular microprocessor
because It's in one of the larger computers For example. the Z80 microprocessor is used in the Radio Shack
and Heath Zenith models, while the 6502 microprocessor is used in the Apple. Commodore, and Atari computers You might be interested in a microprocessor for other reasons, too For example. the 6800 and 1802 microprocessors are great for use in control applications
It you are an accomplished kit builder and want to
construct something more substantial than a training
computer, there are a few kits available that can satisfy
your desire for computer expandability and power Why
would anybody want to build this type of computer from
scratch's Two of the main reasons are the challenge and
the cost savings To give you an idea of the cost savings
Involved, the Heath Zenith H -89 is $1895 in kit form,
while the assembled version (Z -89) is $2895
The two full -blown computers in kit form are the H -89,
which we've lust mentioned, and the Explorer -85 (8085
CPU) from Netronics Both systems are computers for
serious users They can compete with other top models
on the market, and often surpass them
Another popular kits the Sinclair ZX81 At $99 95 for
the basic computer, you will be hard pressed to find a
better value Though this computer is excellent at its own
level, It's obviously not in the same class as the H -89 and
Explorer -85
For more power than either the H -89 or Explorer -85.
in a kit -form computer, you might also consider the
Heath copy of DEC's very popular PDP -11, the Heathkit
H -1 A This is really a minicomputer. which at $2995
represents a saving of about $2300 over the assembled
version of the computer
1
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SWITCH

It's like having

57 9
7 95

an extra port

MFJ -1240 RS -232 TRANSFER SWITCH. Switches computer between 2 peripherals (printer,
terminal, modem, etc.). Like having extra port.
Push button switches 10 lines (pins 2,3,4,5,6,8,
11,15,17,20). Change plug or cable to substitute
other lines. Push button reverses transmit receive lines. LEDs monitor pins 2,3,4,5,6,8,20.
PC board eliminates wiring, crosstalk, line interference. 3 RS -232 25 pin connectors. 7x2x6 in.
Order from MFJ and try it. It not delighted.
return within 30 days for refund (less shipping)
One year unconditional guarantee.
Order yours today. Call toll free 800 -647-1800.
Charge VISA. MC Or mail check, money order
Add $4 00 each for 'hglpin) dnd handling

CALL TOLL FREE

...

800 -647 -1800

323 5869 for ter hart al information, or
der/repair status Also call 601 323 5869 out
aide continental IlA and 'n Mr'.i' lute
Can 601

MFJENTERPRISES,
INCORPORATED
921
60

Louisville Road, Starkville, MS 39759
CIRCLE NO. 31 ON FREE INFORMATION CARD

CONCLUSION
we've tried to Illustrate

in this article is that
shapes and sizes and can perform an amazing number of tasks In order to choose
wisely when buying a computer. there are a great number of factors to consider The bottom line, however, is
individual needs You want a computer to do something
for you If you keep that first in your mind and consider
everything else second. you are more likely to be a satisfied buyer
The computers mentioned throughout this article are
some of the more popular models available, but obviously are not the only ones on the market Others not mentioned here may be more suitable for your particular purpose Also. new computers are coming out all the time.
not only from new companies, but from companies that
are improving or expanding their existing line It's wise to
check the features of these new entrants before making
a final decision Also. prices cited are suggested retail
selling prices only and you will find that they likely differ
from one dealer to another

What

computers come

in all

POPULAR ELECTRONICS

ANNOUNCING TWO
NEW TERMINALS
Smart

Fast

Netronics announces a state of the art
breakthrough in terminals, now at prices you
can afford. you can go online with data -bank
and computer phone-line services Its ail
yours'. "electronic newspapers," educational
services. Dow -Jones stock reports, games.
recipes, personal computing with any levei
language. program exchanges. electronic bulletin boards
and more every day!,,
.

EXPLORER /85

fiere s the low

.

rugged steel cabinet and power supply. The
simplest one FASTERM-64, is a 16 line by 64 or 32 character per line unit, with a serial
printer port for making hard copy of all incoming data, and optional provisions for block and
special character graphics. The-smart" version. SMARTERM -80. features either 24 line by BO
characters per line or 16 by 40 characters per line, it offers on- screen editing with page-at -a.
time printing. 12.000 pixel graphics. line graphics, absolute cursor addressing, underlining.
reverse video, one -half intensity and much more .. simply plug them into your computer or
our phone modem and be on -line instantly. Use your TV set (RF modulator required) or our
delve green-phosphor monitor pictured above. For hard copy lust add our matched printer
Price breakthrough!!! Own the FASTERM-64. a complete terminal kit, ready to plug in for
lust $799.95 or order the SMARTERM -80 kit for lust $299.95, (both available wired and tested.)
Be on -line with the million-dollar computers and data services today
we even supply the
necessary subscription forms.
More good news; All the components in our terminals are available separately (see
coupon). so you buy only what you need!',
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a

plus 33 P&L
Level A kd,Hex Keypad /Display V'ronn)
$129.45
plus 53 Pal'
LEVEL B
This "budding block converts the mother
hoard into a Iwo -slot S100 hus (industry standard' computer Now you can plug in any of the hunrlmds of S100
card., available
O level B kit
$49.95 plus $2 PA
O St00 bus connectors two requtreril
$4.35 each
postpaid

-

LEVEL C
Add still more
umputing power: this "build.

rig block' mounts dtnntly

To Order From Connecticut Or For Tech. Assist. Call (203) 354 -9375

R

&D LTD.

Dept. PE

333 Litchfield Road, New Milford, CT 06776
Please send the items checked below:

.

PSI

postpaid
LEVEL
When you mach the ioni in learning that re.
,pores more memory. we IL
coo choirs either add 4k
of .i memory dt
y on the ni,nherhoard or add 16k In
iH k of memory by means t,l single 51110 -,rd our famous
TAWS"
Level D kit (CHECK ONE)
4k on -homer
$49.45
plus 52 Nil'.
silk Star LAWS
5149.95 plus 52
PA I'. O 32k SI001AWS
5199.95 plus 52 PA I.O 48k
SI(111'-IAWS'
$249.95 plus 52 PAI'
64k iron
LAWS.'
$299.93 plus 52 PAI'
LEVEL E
An important imilding
ii activates
,he Ilk ROM/EPROMspacr on the mrnherlcranl Now lust
plug in n r 8k Mii:rosofi BASIC or your own custom
,'o rams u
level E kit
$5.95 plus relic PA
Microsoft BAS,(:
It's the language that allows you to
talk English to your computer' h is ,n,111
three ways
ek cassette version of Mirmsnfl BAbll: r, Nut res Irsel
H and 12k of RAM minimum.
wI. .off, al a 16k 51101
LAWS"
see above)
3 $4.95 pogo
II Ilk ROM version of Mir mull BASIC manures Errol B
A Level E and 4k RAM. lust plug into your Level E sockets
We suggest either the 41, level D RAM expansion or a Ink
S100 "TAWS' -I
599.95 plus 52 PAI
O Disk version of Microsoft BASIC (requires hovel H
.12k of RAM. floppy disk coot roller e" floppy disk dnvnI
$325 postpaid
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DOT MATRIX PRINTER Comet 1... wired & tested $299.95 plus $10 P &I
RF MODULATOR MOD RF -1 ... kit only $8.95 plus $1 PSI
3FT -25 LEAD MODEM/TERMINAL OR PRINTER/TERMINAL CONNECTOR
CABLE ... $14.95 ea plus $2 P &1

I

rl

,

$69.95 plus $2

TERMINAL

PR

IT

(.

21

r

',Jeanne :r

ha an RF' modulator(

.

'DC

I.4

n, ,,wr1

.

or u.r

Steei Cat
Power Supply
plus EJ PAI

St l9 us

R F' Mudulatur kn (allows you
mitorl
$9.95 poslpaul

Ir,

,tse s, u

n

er

7 12"

Video Monitor I10MHr. handwimlthl
piirs 55 PRI
7 Deluxe SOSl Cabinet lor Ih,.
Explorer/A5
$49.95 phis S.
Ph]
_ Fan for cabinet
515.09
plus 51 5r1 pal

t

as .t

5139.95

ORDER A SPECIAL. -PRICE
EXPLORERI65 PAK- THERE'S
ONE FOR EVERY NEED.

I

Smmna' Listing. and AP -1,.5 -amp power
I

I

i

(Reg 5439 7111 SPECIAL. $329.95 plus $7 POI
Li Add a Rom -Version text Editor /Assembler (Requires
levels 9 and D or 5100 Memoryl
$99.95 plus $2 PBl

Starer e" Di.k System - Includes level A. B floppy disk
controller. one CD(: it" disk- drive. Iwo -driva, Labre two
S100 ronnn. lore Just add your own power .supplies
mahmris and hardware
!Reg SHris 1101 SPECIAL
: 12k Starter System. $1015.95
plus $13 PSI' O Onk Seaver System $1095.9$ plus Ell
Pal i7 64k Slaver System. $1145.95 plis 511 Pal
Add to any of ab mvr Explorer steel m,ahnet. AP I fixe
imp power .supply Level (: with Iwo 57011 connectors
risk dove c,hmei and power supply two .euh -D conne
Ion for connecting your printer ;in,1 terminal
,Reg
5225 451 SPECIAL $109.95 plea 81.8 PA'
Compete 64K System lc ved a -rested
$1650.00
plus $26 PA
-7 Spec Rd' Complete Ihlsm.a 'software Rik (Say..

$989.95 plus 513 PA

[2

56,- yen(-

-.,,m req sires lerrl
and 8k (min 1of RAM- we ,,egged Ink "TAWS'
above)
359.95 plus 52 Pal

-

Editor/Assembler (ROAt i ersinn supplier on an SIO0
aryl requires level Band 41. RAM min
we suggest
either Level D or Ink 'JAWS
$99.45 ',Ins $2 PAI'
IC FLOPPY DISK
nmarkahle 'bolding [Auk
Add our 8' guppy disk when soli need dog., oprrannn
more
et program storage perhaps a business appl eat bin and ariesx to ibe btrrally Ihmm,,,.ands of programs
and program languages avatlahlr,mdas You simply plug
i

-A

i-

-

63 PAI
El Drive Cahles Iren op for two drives)
St .w PA

-- \11, r,solt
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To Order From Connecticut,
or For Technical Assistance,

Call (203) 354 -9375

*

CP /M is

e

reg

trademark ill Digoal Res,ar, h
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SEND ME THE ITEMS CHECKED ABOVE
-vital Enm.kosed (Conn Resdenl.s.ulml sale. Iix) 5
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Personal Check

I
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Ghn. k /Money ()otto

525.00 plus

Disk Operating System inc holes Text

2 2

rat

TO ORDER
Call Toll Free:
800 -243 -7428

I

them into your ExpBlyykppr/9.5 did system
o accepts all
IHM (into your Cxplogrogramx
e" Floppy Disk Drive
$499.95 plus 512 PAI'
:J Floppy Controller Card
5199.95 plus 52 PAI '
Disk Drive Cabinet A Power Supply
S69 95 plus

O
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Editor /Assembler (Cassette
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Ife Index
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ROM versant
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l with Hen Keypad,
Ihsplay. Intel 9085 I leer Manual Level A Hex Monitor
supply
,Reg
5279 95) SPECIAL 5219.95 plus Sc Pal '
Special Microsoft BASIC Pak Save 5111;1106- You Or,
IrvIs A (Terminal Version) B. D 14k RAM E. Bk
Microsoft in ROM. Intel 8085 i set Manual. level A Mont
5 damp power supply
lor 'bocce Listing. and AP

Lier Keypad /Display Vrsmon
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The ,door /assemlder
software toed a pi, Rr.mm des wed h, simplify the task
of a writing programs As weir programs become longer
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nt programming n
softwaree in
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or program that enters i , programs psi write. makes
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$4.85 each

TEXT EDITOR ASSEMBLER

I- COMPLETE FASTERM -64 TERMINAL (includes FASTVID -64 video board
ASCII -3 keyboard, steel cabinet and power supply) ... kit $199.95 plus $3 P81
... wired & tested $249.95 plus $3 P &1 ... graphics option: add $19.95 to
each of above
COMPLETE SMARTERM -80 TERMINAL (includes SMARTVID-80 video
board, ASCII -3 keyboard, steel cabinet and power supply) ... kit $299.95 plus
$3 P &I ... wired and tested $369.95 plus $3 P &I
FASTVID -64 VIDEO BOARD (requires +5 & -12V DC) ... kit $99.95 plus $3
P &I ... graphics option add $19.95 ... wired & tested $129.95 plus $3 P &I ..
graphics option add $19.95
SMARTVID -80 VIDEO BOARD (requires +5 & +/ -12V DC) ... kit $199.95
plus $3 PSI ... wired & tested $249.95 plus $3 P &I
DELUXE STEEL TERMINAL CABINET ... $19.95 plus $3 P &I
ASCII -3 KEYBOARD (requires +5 & -12VDC) ... kit $69.95 plus $3 P &I ..
wired and tested $89.95 plus $3 P &I
POWER SUPPLY (powers ASCII -3 keyboard & video boards) ... kit only
$19.95 plus $2 P &I
ZENITH VIDEO MONITOR (high resolution green phosphor) ... wired &
tested $149.95 plus $6 PSI
TELEPHONE MODEM MODEL 103 O/A ... wired & tested $189.95 plus $3

ur or

FASTERM

I
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Beginner Pak ISaye $n, 001 - torn grI level A ,Ter
maul Version) with Monitor Source Lading ($25 value)
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the motherboard and expands
the 5100 bus to six sluts
O level C kit
$39.95 plus S2
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ASCII KEYBOARD ASCII.3
56 KEY/t28 CHARACTER ASCII
ENCODED
UPPER & LOWER CASE
FULLY DEBOUNCED
2 KEY ROLLOVER
POS OR NEO LOGIC WITH POS STROBE
REQUIRES +5 8 -12V DC (SUPPLIED FROM VIDEO BOARDS)
PRINTER COMET
SERIAL I10 TO 9600 BAUD
80
CHARACTER COLUMN (132 COMPRESSED)
10" TRACTOR FEED
INDUSTRY STANDARD RIBBONS
UPPER /LOWER CASE
4 CHARACTER SIZES
9 BY 7 DOT MATRIX
BIDIRECTIONAL
PRINTING
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cost way to learn the fundamentals of con.

puling the all. important haste, you'll need more and
more as you advance in computer skills. For lust 5129.95
you gel the advanced-design Explorer /85 motherboard
with all the features you need to learn how to write and
use programs And it can grow into a system Thal is
match for any personal computer on the market Look at
these features 9095 Centro/ Processing eerier, hr
microprocessor "heart' of the Explorer /55 (loin the
millions who will buy and use the 0041/9085 this year
alone)
Finir Alit plies one fi-h9 inpuUnulprd ports from
which you can input and output your progra
well as
control exterior swr,.bs nlays. lights. etcros acassette
interface that lets y ,rr su,rr and reload programs you've
lea rned to write
,xe 2.000 leaf oprrunng
system /mender makes it easy to learn computing in
several important ways
It allows simpler. faster writ
ing and entering of programs
II permits access by you
Mall pans of the system so you can check on the status of
any point to the program
It allows tracing each program step by step. with provision for displaying all the
room ers of the CPU (registers flags. etc
and it
does much more
You get all this in the staning lecci (level At of the
Explorer/85 for only 3129.93. Incredible' To Use lust
plug in
r 8VDC power supply and terminal or
keybord /display
if youdon have them. see our
special offers be
O Level A computer kit ) lerminal Vs-m ret
$129.95

Netronics offers two new terminals. both
feature a full 56 key /128 character typewriterstyle keyboard. baud rates to 19.2 kilobaud. a

FASTERM -84
DISPLAY FORMAT: 64 or 32 characters /line by 16 lines
96 displayable
ASCII characters (upper 8 lower case)
8 baud rates. 150. 300. 600. 1200, 2400 4800. 9600.
19, 200, (switch seta) ... LINE OUTPUT: RS2321C or 20 ma current loop
VIDEO OUTPUT. 1V
PIP (EIA RS-170) ... CURSOR MODES: home 8 clear screen, erase to end of line. erase cursor
line, cursor up 8 down, auto carriage return/line teed at end of tine 8 auto scrolling
REVERSE VIDEO
BLINKING CURSOR ... PARITY- oil, even or odd
STOP BITS.
I 5
2
DATA BITS PER CHARACTER 5, 6. 7 or 8
CHARACTER OUTPUT 5 by 7 dot matrl,
in a 7 by 12 cell
PRINTER OUTPUT: prints all incoming data
1K ON BOARD RAM
2K ON BOARD ROM .. CRYSTAL CONTROLLED
COMPLETE WITH POWER SUPPLY
OPTIONAL GRAPHICS MODE- includes 34 Greek 8 math characters plus 30 special graphics
characters
ASCII ENCODED KEYBOARD: 56 key /128 characters.
SMARTERM -80
DISPLAY FORMAT: BO characters by 24 lines or 40 characters by 16 lines
128 displayable ASCII characters (upper 8 lower case) 8 baud rates'. 110, 300, 600, 1200. 2400.
4800, 9600. 19, 200
LINE OUTPUT: RS2321C or 20 ma current loop
VIDEO OUTPUT. 1V
pp (EIA RS-170) ... EDITING FEATURES' insert/delete line, Insert/delete character, forward/back tab
LINE OR PAGE TRANSMIT
PAGE PRINT FUNCTION .. CURSOR POSI.
TIONING' up. down. right, left. plus absolute cursor positioning with read back
VISUAL
ATTRIBUTES: underline, blink, reverse video, half intensity. 8 blank
GRAPHICS. 12,000
pixel resolution block plus line graphics .. ON- SCREEN PARITY INDICATOR
PARITY off,
even or odd
STOP BITS 110 baud 2. all others 1
CHAR OUTPUT 7 by 11 character in
a 9 by 12 block
PRINTER OUTPUT
60 OR 50 Hz VERTICAL REFRESH
BLINKING
BLOCK CURSOR
CRYSTAL CONTROLLED
2K ON BOARD RAM.
ASCII ENCODED
KEYBOARD: 56 key /128 character
41( ON BOARD ROM
COMPLETE WITH POWER
SUPPLY
TELEPHONE MODEM 103 OFA
FULL DUPLEX. FCC APPROVED
DATA RATE 300 baud
INTERFACES. RS232/C and TTY
CONTROLS: talk /data switch Inc need to connect and
disconnect phone), onginate/answer switch on rear panel
NO POWER SUPPLY RE

_ß

Build a Computer kil that grows
with you, and can expand to 64k
RAM, Microsoft BASIC, 7ìßx1 Edilor/Assemhler, Word Processor,
Floppy Disks and more.

Matching Modem and $295 Printer

Graphics

.

VISA

lour /Assembler. dynamic dehriae, .rod other features
that give your F.xplorerl115 access to thousands of existing
CP /M -haled programs
5750101 pustpatd

Acct Nu

NEED A POWER SUPPLY? Doomier our AP
II can
supply all the power you need for a fully expanded Explorer /X.5l note disk drive. hare Theo own power supply)
Plus the AP.1 fins neatly into the attractive Explorer scowl
cabinet (see Itrlow l
rJ AP -1 Power Supply him Ins' e .unp,111110.00le stool
nhinea
°-,. v%'_
539.95 plus $2 PAl'
NEED A TERMINAL? We
,nh.r yap i.hmm:r>s the hest ex
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E MASTER CARD (Bank No
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1

For Canadian orders, double the postage

.

Conn. res. add sales tax.

Total Enclosed $
'7 Personal Check
Cashier's Check /Money Order
VISA
MasterCard (Bank No.
Acct. No.
Exp. Date
Signature
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Address
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State
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-

.

-

S

FOR ONLY $129.95 Learn Computing
From The Ground Up
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t`URRENT -LIMIT mr
Techniques
How to protect power transistors
from overload damage
supplies, like audio power

POWER
amplifiers, are designed to deliver a

selected maximum current to a load. If
for any reason the load should draw
more current than the supply can safely
deliver, severe damage can occur.
To prevent this from happening, fuses
are usually used at the input to the power supply. However, thermal lag and
overrating to accommodate turn -on
surges often allow damage to occur
before the fuse link pops. To overcome
this deficiency, more and more designers
are turning to fast -acting current- limiting circuits.
In this approach, a circuit is incorporated within the power supply to allow
only a preset amount of current to flow
to the load. If excessive loading occurs,
the circuit will automatically limit the
current to a safe value. When the excessive drain is removed, the supply resumes normal operation.
One commonly used technique, shown
in Fig. for both an audio amplifier (A)
and a power supply (B), requires insertion of low -value resistance RL in series
with the load and power supply. In both
cases, transistor QI (and its associated
components) acts as a high -speed switch
that controls base current to the power
1

transistor.
Note that

DRIVE

RL is

connected between

Ql 's emitter and base, with the Q1 collector connected to the base of the power
transistor to be protected. When load
current IL flows through RL the voltage
generated across it is equal to ILRL. The
load is selected so that when the desired
maximum current flows, the developed
voltage will turn QI on. When this
occurs, QI will shunt the base drive to
the power transistor and, in effect, hold
it off for as long as load current demand
is excessive. Current limiting occurs
when the voltage drop across RL is equal
to about 0.6V, the barrier potential of a
silicon junction. Therefore, RL
The value of RL can be quite small and
often will have an odd, difficult -tolocate value.
To prevent Ql from switching so rapidly that the circuit becomes unstable,
parasitic- suppression resistor RB is included in the current -limiting circuit. (If
RB does not exist in your circuit, you can
add one having a value between 100 and
1000 ohms.) The presence of RB also
allows voltage- divider resistor RD to be
added between the base and emitter of
current -limiting transistor Ql. This in
turn allows use of a higher resistance
value for RL. The simplified schematic
of Fig. A shown in Fig. 2 is similar to
that of Fig. 1B, except that /L flows in
the opposite direction and an npn tran1

tuntm,
no

J

VRL

02

POWER

TRANSISTOR

A
+V

02
PASS

TRANSISTOR
VIN

VRL

VOUT

=

ILRL

=

VRL/(RB+RD)
RD= RBVBE/(VRL -VBE
I

470

Fig. 2. Simplified schematic of Fig. 1A.

f1

DRIVE

1. Typical audio amplifier (A)
and power supply (B) circuits.

Fig.
B
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(1)
(2)
(3)

sistor is used for Ql instead of pnp type.
This does not affect the following computations since only magnitudes are being considered.
The following example illustrates one
method for calculating the correct value
for RD so that it will work with the value
of the RL you have. Assume that IL
3.3 amperes, RL is 0.18 ohm, and we
have only a 0.27 -ohm resistor on hand.
The 0.27 -ohm resistor will decrease the
current limit to 2.2 amperes, but the
addition of RD will increase the limit to
any value within the capabilities of the
pass transistor and the power source. At
3.3 amperes current flow (IL), the voltage (VRL) across the 0.27 -ohm resistor
can be calculated from VRL =IL RL (Eq.
1) which works out to 0.89 V.
Since control transistor QI is silicon,
it will turn on when its base is biased at
0.6 volt (VBE). This 0.6 -volt must be
dropped across RB when 3.3 amperes
flows through RL. Resistor RD must
then drop VBE or 0.6 volt at this current
flow. See Eq. 3.
Using Fig. lA as an example, RD =
0.6), or 188 ohms.
(91 X 0.6)/(0.89
Using Fig. 1B as the example, RD works
out close to 970 ohms. In either case, one
would use the closest standard value, or
a slightly lower value with a series trimmer potentiometer for "fine tuning" if
desired. A half-watt rating will be sufficient. To calculate the current flow
through the R8, RD network, use Eq.2.
To provide an optional variable current limit, a suitably valued potentiometer can be used for RD. However, if this
potentiometer is set to too low a resistance value, excessive current can flow.
For safety, insert a low -value resistance
in series with the RD potentiometer. The
value of this resistance should be selected so that slightly less than maximum
current flows when the potentiometer is
set to zero resistance. Be sure to use a
resistor with sufficient dissipation capacity for RL. Failure of this resistor
may cause serious damage elsewhere in
the circuit.

-

In Conclusion. The protective circuitry shown here may not work for a load
that demands large, rapid changes in
current, nor for wide -band width, high powered audio amplifiers that may feed
highly reactive loads.
Difficulties may also arise if the pass
transistor (Q2) operates very close to its
maximum ratings or is driven from a
three -terminal regulator. In the latter
case, the sum of the current rating of QI
and the current drawn by the base of Q2
at maximum output current must exceed the maximum current delivered by
the regulator. In general, the circuit will
work satisfactorily for moderate variations in load current that do not occur
extremely rapidly.
POPULAR ELECTRONICS
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Add audio capabií?y to a dig;tal fiber ink
arra met harrds -cn experience with the
latest ccrrynun ?c at'cns techndogy
BY TJ BYE RS

EF O?TIKS is fast boring a
rkjo-component ofc)Yrrt.a_ceton
systems tna: nave traditi-nna.Iy -e.lei on
copper wniic:o-s. That's 1:=ause a
beano of light traversing a ; as iber no
larger than a barren :ta r ca. carry
FI1

more afcrn -at oa than a 1-<l' -in.l. coaxial cable! Arc arnv the ea-pe-irterter/
hobbyist can easily get s -r a lands-on
expe-:enoe wi-.h th s new teraolooy,

thane to the Eva.iaoilit ' of mccerately

prices fitter-cptic kits. 1wlctor©k Semi condaator, 'cr eranple_ dTetòs such a
kit, tke Link I=_ f r $99Designed as a tctal ;o r_n.ir :cation
systern tke Motorola link i:s+el' is transparen to the
All he need; be know
is wl-ene t_ne signal goes .r arc w ìe-c it
comes ou=.
The Link II kit ;entails a TT L -wnpatittle or-ical tr3r_s hitter, a T TL
patibl. optical receiier, ani ter meters
of alteady ter n-ina-ei
gas fiber.
All are- assembled and react' to use.
The gl- intcad. to be er en r e-ing
evalcatioa kit, _Ili: Link H s far nacre
than a 3etrel
Several practical
.

-n-

appl cations ate easily implenteated
once a basic und3staad:rtg of the link's
operation has b.e%t acquired.

How the Optical Link Works. In a
typical fiber -ortic cowmanicatioi ink
(Fig 1), an e ee.roric signal is pro xased
to modulate a :fight- em.tting s.curce,
usually operating it t -t rrfrared region.
(The light suirae n the Link II happens
to be an infrared LED, 'gut lasers are
ofter used. This s part ailarly t-ue in
telephone ci)atmaniCati3ls where band widtns and c-r:
..es
are much
grea .er.)
Next, the. ligrrt is coupled t_ the
optical fiber, wt-Lit will carry the in -ormatìon. This irterface is critical. unless
a vir ually pe-fte: o, :ical coupling exists
between emitter ani fber, much :f the
light energy will 3e loot due to dispersion. This problem had been minimized
with fiber- aligrec LEDs and close -_ ierance ferrule correctors.
Ar identical fe --1.1.e. connection is pro videc at the recent rig end of the fiber
cable to interface wish a PIN :iode.
-

FIBEF

This photodiode detects the incoming
photons and con,+ers them into a current. The output ircu changes the current into a v-o tage and ire signal
emerges from the r.c iver as electrical
information.
Two met:nods a-e comrrcnly employed to modulate the transmitted
light: amplitude-4r ntensity -modulation, and d_gita ercoding. The Link II
uses the _atter.
bc< inside the link
modules shows low this electrical -tolight transformation takes place.
Since the Link II i! intended to process digital data. asst.me (for this discussion) that all sign: s are TTL level,
including input and output Start.ng
with the trarrsm tier t-e signal goes to a
NAND Schmitz trigg~r (Fig. 2) The
Schmitt gate has a larme hystersis swing,
with trip -points typic.11y set at /4Ve,
and 3/4Vcc. which conctions the ircaming signal by reiroving unwanted -noise.
And, since one ir.iut tied to V , this
gate also inverts :tie w aveforn
At this point, the signal is split, with
part of it going tc another invert_ng
:

ï

I

OnIc

TRAhSMR'ER
MFCIL(á:T

FIBER OPTIC
RECEIVER

fiber optics

J

OPTICAL
FIBER

SOURCE

DRIVER

FIBER
TO

1.

LR

OUTPUT
CIRCUIT

DETECTOR

DETECTOR
NTERFACE

TRANSMITTER

L

Fig.

TO
FIBER
INTERFACE

SOURCE

CEIVER

The typical fiber-optic link with light modulator and demodulator and a length of optical fiber.

NAND gate. Now both the input signal
and its complement are available. These
complementary signals are then differentiated by a pair of 250 -pF capacitors
and fed to a bridge rectifier. This produces a positive pulse for every positive or negative -going transition of the input
signal.
These positive pulses are sent to a
MC 14528 monostable multivibrator
(only one of the two available monostable circuits is used.) The one-shot multivibrator is programmed with an external resistor and capacitor (8.2 kilohms
and 250 pF) to deliver one 2 -µs output
pulse per event. These pulses drive the
transmitter's infrared LED.
However, rather than drive the LED
directly from the 2 -us monostable
pulses, the LED draws continuous idle
current while its modulated output is
determined by the transistor driver circuit. The NAND logic is such that one
driver transistor is on while the other is
off under no- signal conditions. This supplies about 50 mA to the LED through
one of the two current -limiting resistors
producing a continuous optical output.
When the input waveform goes positive, a 2 -µs pulse is generated by the
monostable. This 2 -µs pulse is passed
along to the NAND driver #2 and compared to the input signal. The resultant
logic turns off the idle current transistor,
thus shutting down the LED. So, for a
period of 2 us no light is emitted.
During a negative transition of the
input waveform, the 2 -µs monostable
pulse is logically compared to the input
in the Schmitt NAND gates. The result
causes LED driver transistor #1 to turn
on. Now twice the idle current (100
mA) passes through the LED, doubling
its light output.
With this modulation technique, the
receiver senses a constant optical input
and reacts only to relative changes in
light intensity. System sensitivity to
variations in cable performance is thereby eliminated.
At the receiver, a PIN photodiode
detects the incoming light and converts
it to a current (Fig. 3). This current is
changed to a voltage by op amp ICIA. It
is programmed by a feedback resistor to
produce V output for every 4µA input.
This voltage is amplified by IC1 D which
has a gain of 20.
Depending upon the length and optical properties of the fiber cable, there

signal enters another comparator, IC2B,
which improves rise time and inverts the
waveform. Now the received signal is in
phase with the transmitted signal.

will be a rather wide variation in the

received light intensity-and therefore
the output voltage level of ICI D. To
overcome this problem, an integrator
formed by ICI C clamps the reference
output of ICID (no signal) to 1/2N/cc. The
integrator allows the amplifier to respond to any rapid changes in light
intensity, but smooths out all long -term
variations, thereby setting a constant
quiescent level over a wide range of idlecurrent light conditions (very similar to
an automatic gain control).
Comparator IC2A is used to reconstruct the original signal. A hystersis
bandwidth is programmed into IC2A by
the 470-kilohm feedback resistor, and
the reference voltage is set to IhVc, with
buffer amplifier ICI B. Pulse polarity
can now be sensed; a positive pulse, for
instance, flips the comparator output to
negative. However, if the pulse is removed, the comparator output remains
negative (due to hystersis) until a negative pulse comes along. This drives the
comparator output positive, where it
latches anew. Boosted to TTL levels, the

Digital Applications. Since the Link
II kit is built using CMOS chips, both
the transmitter and receiver operate
from a 5 -V supply. This makes it very
easy to add them to an existing TTL system. One word of caution: the transmitter and receiver modules must be operated from separate power supplies. Although you may be tempted to use only
one supply, don't. During switching periods, the large transmitter currents
generate glitches on the Vec bus. This
noise can easily create false signals
inside the sensitive receiver if it shares
the same bus. Fortunately, the receiver
draws little power and will operate from
a 9 -V battery supply. (Fig. 4).
Get a feel for the kit by building a
simple evaluation circuit such as that
shown in Fig. 5. The CD4049 chip operates as a very low- frequency square wave generator (about one pulse every
NC

Fig. 2. The input to the

Link ll's transmitter
circuit is TTL binary data
and the first stage is a
NAND Schmitt trigger.

NC

NC
16

VCC

NC

8.2K

'14
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* =IN914B
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WAV5

I

VCC

25OPF
i

15í

101

8.2
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VCC.4
(MC14573C)

(MCI4573C)

T.IyF

emit radiation either, a characteristic
suggesting security applications. Eavesdropping is difficult at best, making it
unlikely that sensitive information could
be intercepted. A "secure" data transfer
system using conventional electronics
would be extremely costly perhaps im-

y

(MC14574C)
8

10K

9
9

4.7N
SIR

4

AMMNVCC

possible.

Fiber -optic links also have no electrical isolation problems (input to output).
With only a strand of glass connecting
the active circuits, isolations of thousands of volts are possible. And optical
coupling isn't limited to simple isolation;
it is also capable of providing an interface for incompatible computer /peripheral formats.
For instance, a hardcopy printer often
costs more than the processor and many
hobbyists turn to substitutes. But these
alternatives frequently present voltage level and /or ground -loop problems.
A teletype typewriter (TTY), for in-

Fig. 3. The light is converted to a current by a PIN diode in the receiver.

+5V

+5V

9 VOLT

BATTERY

100yF

IOUF

ON.)

Fig. 4. Do not operate transmitter and
receiver from the same power supply.
Use a bench supply for transmitter and

build this simple circuit for receiver.

three seconds) whose output state is
monitored by an LED. This pulse generator connects directly to the Link II
transmitter module. Both the generator
circuit and transmitter module are powered by a single, regulated 5 -V, 500 -mA
power supply. A single LED monitor is
the only addition to the battery -powered
Link II receiver module.
Now simply connect the optical cable
between the mating connectors on the
Link II modules. When the transmitter's input (pin 5) goes low, its LED
monitor goes on, and the LED monitoring the receiver's output (pin 8) also
lights. (The receiver output will drop as
much as 10 mA.) This little setup quickly demonstrates link operation, and suggests how easily the Link II might interface with TTL logic.
An important factor in the development of fiber -optic technology is its
immunity to external interference (and
thereby error). It is quite easy for a standard coaxial cable to pick up stray signals (error bits), or have its data masked
with nearby noise. However, glass fibers
are immune to external radio-frequency
or electromagnetic interference, so data
transfer in noisy environments is error free. For example the system in Fig. 6
transmits data from the computer to the
terminal (reverse the modules and information will flow from the terminal to
the computer).
Optical communication links do not
MAY 1982

FIBER

Fig. 5. Build this simple evaluation circuit to get to know the kit's features.
COMPUTER

TERMINAL

FIBER

Fig. 6. Using a fiber -optic link between a computer and a terminal.

COMPUTER
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it., 1

+12V

/IOOVF
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5

TRÑ Q1llË

R
FIBER

GND

Fig.

7. A

teletypewriter can be used at the receiver with suitable interfacing.
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+5V

+5V

!kHz

IK

.10µF

1.5 kHz

1.5K

3kHz

12K

.10µF
.03AF

I

Fig. 8. An analog tone- signal link
converts the input to a square
wave for transmission. The tone
decoder in the receiver
circuit produces an output
when the incoming frequency
is with its bandwidth
as determined by the
components given in table.

data
input. Very few personal computers
have provisions for a 20 -mA loop. However, the circuit in Fig. 7 isolates the
computer and TTY electrically and
changes format. The transmitter module
is driven directly from the computer I/O
port. At the receiving end, transistor Q2
is biased ON with no signal present. This
supplies a current of 20 mA to the TTY
through the 240 -ohm limiting resistor.
When a pulse appears at the receiver
output, QI conducts, shorting Q2's bias
and interrupting the 20 -mA flow momentarily. The TTY decodes these
pulses and interprets them as characters
and instructions.
stance, requires a 20 -mA loop for

+ 6V

CI

150mV
INPUT
(ANALOG
AUDIO)

56F

RI

R4

22K

15K

(DIGITAL AUDIO)

C2

1000

LINK II
TRANSMITTER
MODULE

pF

9E v

5

C3

R2
150K

R3

150 pF

4,7

Fig. 9. Addition of a digitizer

circuit to the transmitter provides
half of an FM audio link.
-6V

PARTS LIST (Fig. 9)
C1

-5 -/4F,

16 -V

R1-22-1(11 resistor

capacitor

C2- 1000 -pF capacitor
C3- 150 -pF capacitor

R2-150-161 resistor
R3- 4.7 -k51 resistor
R4-15-161 resistor

ICI -LM566 voltage -controlled oscillator

LINK II
TRANSMITTER

R2

LM566(

-C2- -C 3.
RI
I

R4
I

-C1-

Some Analog Uses. Although the
Link II was designed with digital applications in mind, it will also handle analog signals. Of course the Schmitt trigger in the Link II transmitter will
change any applied sine wave into a
square wave, but in many instances this
doesn't affect system performance. Here
are two circuits that prove the point.
In the analog tone -signal link shown
in Fig. 8, the input sine wave is boosted
to 3.5 V rms and applied to the transmitter module, where it's converted to a
square wave and relayed over the glass
fiber. The receiver reconstructs the
square wave which is sent to the LM567
tone decoder. The latter produces an
output whenever the incoming signal's
frequency falls within the detector's
bandwidth.
Fig. 10. Use the foil pattern at left

and component layout above left
to build the circuit shown in Fig. 9.
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Fig. 11. An FM receiver
circuit to go with the
transmitter in Fig. 9.

TO

SPKR

PARTS LIST (Fig. 11)

C4- 1000-pF capacitor
C5- 47 -µF, 16 -V capacitor
C6- 1000 -pF capacitor
C7- 2200 -pF capacitor
C8- 100 -pF capacitor
C9

-5 -µF,

16 -V capacitor
16 -V capacitor

C10- 220 -µF,
Cl

1-

510 -pF capacitor
IC2 -78L05 voltage regulator
IC3 -LM565 phase -locked loop
IC4 -LM386 audio amplifier
R5 -5.6 kS2
R6 -1.5 kS2
R7,R8 -680
R9

-33 161

R10-4.7

S2

kS2

The frequency window of the LM567
R and C using the formula fo =
1.1 /RC, where R ranges between 2 and
20 kilohms. When the decoder senses an
input frequency within its specified
bandwidth, its output goes low. Bandwidth is determined by the loop filter
capacitor C2, and is adjustable from 0 to
14 %. This is an inverse function; the
larger the capacitor, the narrower the
bandwidth.
Although it might be said that this is
not a full- fledged analog application, the

Note: The Link II kit (MFOL02) is available directly from Motorola for
$99.00. Write to: Motorola Semiconductor Products, Inc., P.O. Box 20912,
Phoenix, AZ 85036. Also available for
$40 postpaid from Danacinths, Inc.,
P.O. Box 261, Westland, MI 48185 is a
complete kit of parts for the FM voice
link, including a pair of etched and
drilled circuit boards. The PC boards
are also available separately from the
same source for $16 postpaid (request part number RW -109). Michigan
residents please add 4% sales tax.

C8

is set by

FM voice /music link in Figs. 9 and 11
certainly is. It has a flat frequency
response from 20 Hz to 20 kHz. The
voice signal (about 150 mV) modulates
an LM566 voltage -controlled oscillator.
The oscillator frequency is determined
by R4 and C3 but it isn't particularly
critical (about 100 kHz). Two power
supplies are used ( ± 6 V) rather than
one 12 -V source to circumvent interface
problems. Ordinarily, when a 12 -V
source is used, the LM566 vco square wave output swings between 6 and 11 V.
But, by placing the Link II module
ground at the power-supply common,
the vco output can be connected directly
to the transmitter. The transmitter input
now fluctuates between ground and 5 V.
A full -size etching and drilling guide
and a components placement guide for
this circuit appear in Fig. 10.
The FM receiver (Fig. 11) contains a
companion chip, the LM565 phaselocked loop, which demodulates and amplifies the square -wave output from the
receiver. First, a divider network (R5
and R6) reduces the square -wave signal
to V for input to the PLL through C4.
The 78L05 voltage regulator supplies
power for the module and establishes a
bias current for the LM565.
1

The PLL center frequency

is

deter-

C5
I

CI9

R9

C7

I

I

Ca

04386(

C6

LM565

V

C
R7

RI

R5

LINK IT
RECEIVER

CIO

RIO

78L05

Fig. 12. Foil pattern
(right) and component
layout (above)
for circuit in Fig. 11.
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fiber ()Wks
mined by RIO and Cll; however, its
capture range is ± 40 kHz. Some distortion and noise may result if the PLL has
to search extensively before locking. Resistor RIO can be replaced by a 10kilohm trimpot if fine adjustment is
desired.
The PLL's audio output is filtered and
passed along to an LM386 audio amplifier, which can deliver 250 mW to an
8 -ohm speaker. Audiophiles should note
that, if the LM565 audio output is sampled before the power amplifier, a signal -to -noise ratio in excess of 100 dB is
available. Refer to Fig. 12 for etching,
drilling, and component placement.

Longer Links, Greater Bandwidth.
As it comes from the manufacturer, the
Link II system is capable of a 200 -kHz
bandwidth over several hundred meters almost a half-mile! But, there are
improvements which you can make to
increase both parameters.
First, and easiest, involves the optical
output of the transmitter. Motorola
makes an improved version of the
transmitting LED, designated the
M FOE 106F, with increased optical
power for greater distance. By substituting the brighter LED, operation is extended to several kilometers with no loss
in bandwidth.
This distance can be extended even
further by increasing the value of the
!CIA's feedback resistor and thus improving (by as much as three times) the
sensitivity of the receiver. A maximum
of megohm is suggested. Unfortunately, this modification introduces instability and a 2 -pF capacitor across the feedback resistor may be required.
Bandwidth can also be increased. Although 200 kHz is suitable for most
applications, the limiting factor here is
the transmission rate. This is controlled
by the monostable multivibrator in the
transmitter module. With a clock pulse
width of 2 µs, you can't get data through
any faster than 200 kHz.
But, if you decrease the transmitter
module's 250 -pF capacitor (narrowing
the trigger -pulse width), the data transmission rate increases. A -µs pulse
width will double it (400 kHz). This
may be tricky, since all transmitter
modules do not respond equally to
increased data flow, and you'll have to
experiment. Also, increasing bandwidth
while extending fiber length isn't always
possible. Due to modal dispersion in the
glass fiber, and decreasing sensitivity at
the receiver, a conflict between link
length and data rate inevitably develops,
and a compromise is necessary.
The foregoing gives you a chance to
work with state-of- the -art devices that
will undoubtedly shape the future of
communications.
1

1
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FIBER -OPTIC THEORY
ANYONE who has ever seen a sunset
across water has witnessed the
operating principle that makes fiber op-

tics possible. Basically, it involves the
mechanics of refraction (the bending of
light as it passes from one transparent
material into another).
Light travels at a speed of 186,000
miles per second in a vacuum. However,
when a ray of light (or photon) encounters anything other than a vacuum, it
slows down, which creates refraction.
Take air and water as an example. The
speed of light in air can be considered
equivalent to that in a vacuum. However,
light travels much slower in water.
The relationship between this decrease in light speed (relative to the
speed in a vacuum) is the material's
refractive index. When light passes between materials with different indexes

(air to water), the change in speed shifts
the original direction of travel. According
to Snell's law, the amount of deviation is
dependent upon the ratio between the
refractive indexes involved and the angle at which the light strikes the boundary, or interface between materials. The
light, therefore, enters at one angle and
emerges at another.
However, at a certain angle of attack,
light will not enter the second substance.
Instead, all incident light bounces off the
interface. This is called the critical angle, and all light approaching at an angle
greater than this is reflected.
Now think of the sunset over water.
While the sun is high (any angle less
than the critical angle), sunlight enters
the water, is refracted, and finally absorbed. However, as the sun drops
toward the horizon the critical angle is
reached and all the light reflects off the
water instead of refracting into
creating those breathtaking scenes.
This is exactly what happens in the
typical optical fiber. The fiber core (the
actual path traversed by the light) is
usually made of silica glass (although
plastic can be, and is, used). Upon that
is bonded a cladding of silica glass with
a different refractive index. It's the air to -water interface all over again, only
this time it involves two types of glass.

it-

light entering the center core
It can (1) travel the entire length of the fiber unscathed (highly unlikely); (2) strike the
glass /glass interface and be refracted
(eventually to be absorbed by the protective outer jacket); or (3) bounce off
the interface "wall" and continue on.
Some opitcal paths will contain more
reflections than others, depending upon
the initial encounter angle. Light beams
that make just a few bounces go the
shortest distance and require the least
travel time. This effect is called modal
dispersion, and it tends to stretch the
information pulse (see diagram).
In order to reduce the modal dispersion associated with the simple step index fiber, other types of fibers have
been developed. By reducing the glass
core diameter, it's possible to make the
light "tunnel" so small that it will propagate only those rays with the fewest
reflections. Since the sundry assortment
of reflections has been reduced to very
nearly one, dispersion is greatly improved in this "single- mode" fiber.
Single-mode fiber is extremely thin (2
µm, the size of a human hair), and is difficult to handle. Nevertheless, it is the
most efficient of available fibers and is
used extensively in long- distance wide band telephone communications.
Another way to reduce modal dispersion is to eliminate the reflections altogether, as is done in graded -index
fibers. Even the name gives you a clue;
the higher the refractive index, the slower the light travels. Consequently, the
refractive index of this core isn't uniform,
but is highest at the center, tapering in
value radially. The farther light is from
the fiber center, the faster it travels.
Due to the many refractive gradations,
the light passing through this fiber isn't
simply reflected, but gently bent, with
the longest path also being the fastest.
This causes all the incident light to reach
the end of the fiber at about the same
time. Graded -index fiber is difficult to
manufacture, and therefore more expensive. However, its minimum dispersion
and easy handling characteristics are
making it very popular.
A ray of

has three possible paths.

L
Multimode Step -Index Fiber

L
Single -Mode Fiber

it
nput
pulse

Multimode Graded -Index Fiber

Output
pulse
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PHOTo FLASK
Simple circuit freezes split- second action
BY NEIL ULEVICH

SOUND triggers that activate stop action flash units have been
around for years. However, a couple
of inexpensive integrated circuits
make the circuit described here one
that is easy to build and simple to
operate. The circuit triggers a modern
automatic electronic flash unit that
delivers an ultra -short flash. This, in
turn, freezes action of an event such
as a bursting balloon or a breaking
light bulb.

Circuit Operation. A crystal micro-

also prevents repeat firing of the flash
during the duration of the pulse. The
LED gives visual indication that the
circuit is operating. A single 9 -volt
battery powers the project.

Construction. Point -to -point wiring
works well, or you can design and etch
a simple printed- circuit board. Make
sure you pay attention to the polarity
of the SCR terminals when you connect the flash. Keep the microphone

cord short.

phone senses the sound of the trigger
event and feeds the signal to ICI, an
LM386 low -voltage audio power amplifier. The amplifier, wired for maximum gain (about 200) triggers IC2, a
555 timer which serves as a monostable multivibrator or one -shot. The
timer's output pulse turns on the
SCR, which fires the flash unit and

Photo showing internal
view of the author's prototype.

R2

-

680K

Signal from the sound source is amplified and applied to the one -shot 555.

PARTS LIST

81-9-volt battery
C1-10-AF electrolytic

C2- 250 -µF electrolytic
C3-0.47 -µF electrolytic
C4-0.01 -µF ceramic capacitor
IC 1

-LM386 audio

power amplifier

IC2 -555 timer
J1,
Suitable jacks for microphone input and flash connections

J2-
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Use. Sound is the slowpoke in triggering this solid -state circuit, so adjusting the distance between the crystal microphone and the trigger event
(such as a balloon bursting) gives the
photographer some control over timing. Just remember that sound takes
about a millisecond to travel one
foot.
After testing the circuit for operation by clapping, prefocus the camera
(a tripod or similar brace is mandato-

LEDI

-Red

light- emitting diode

RI-10-1(U variable resistor

R2- 680-k12,

resistor
resistor
SCR1- Silicon -controlled rectifier capable
of handling the necessary voltage (200 V
or more). Radio Shack 276 -1067 or
R3, R4

1i4 -W

-1 -k4,

equivalent.

v4 -W

ry), turn out the lights, open the camera shutter and trigger the circuit
with a loud sound. After the flash,
close the shutter and restore the room
light.
Modern automatic flash units,
many of them moderate in cost, provide the incredibly short flash duration needed to stop most action. A
flash used in the automatic mode at
minimum distance from the subject
can yield a flash as brief as /20,000 of a
second.
Try it for yourself. Milliseconds
never seemed so long!
0
1
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HOW TO SWEETEN
THE SOUND OF YO\JR

PHONO CARTRIDGE
A precision equalizer/preamp pinpoints the truly correct
impedance match between a phono cartridge

and receiver preamp for
the best high - frequency response
BY MARTIN NAGEL
THE BEST LOAD for your cartridge may not be the nominal
47- kilohm phono input impedance
available on most commercial pre amps and receivers. This is important
because incorrect cartridge loading
can needlessly sacrifice high- frequency response. However, it is a relatively
easy task to determine the optimum
loading with a simple RC network.
All that is required is an RIAA equalizer /preamp that can be switched between an equalized and a flat response, a flat -recorded test record,
and an ac voltmeter or oscilloscope.
For about $50, a compact state -ofthe -art RIAA equalizer /preamp can
be built that offers the required
switching capability plus precision
performance and extremely low noise
(actually less than the thermal noise
generated by a moving- magnet car-

tridge). The design also includes two
20 -Hz rolloff switches (one for each
stereo channel) that can selectively
attenuate sub -audible record warp
signals, and a stereo /mono switch to
accommodate monophonic records or
reduce noise when worn stereo records
are played back in mono. Simple
plug -in operation is accomplished via
the auxiliary input jacks on your present preamp, receiver, etc. You will
need to provide a ± 15 -V dc supply to
power the unit, and a CBS STR 100
test record to use as a signal source.

Circuit Description.

A dual low -

noise operational amplifier, the Exar
XR- 5532AN, is especially suited to
this equalizer /preamp design. The
chip offers extremely low noise (input
noise voltage specified as 5 nV/ /Hz
at kHz), high open -loop gain (typi1

IN

IN

EQUALIZED

STEREO

FLAT

MONO

EQUALIZED

FLAT

RIAA PHONO
EQUALIZER

/

PREAMP

cally 100 dB at low frequencies and
40 dB at 20 kHz), and high slew rate
(9 V /µs). The device's power bandwidth (140 kHz) and unity -gain
bandwidth (10 MHz) preclude any
type of transient or slew- induced distortion. And the chip's unusually good
low- impedance drive capability (10 V
peak into 600 ohms) means that long
cables connected to the equalizer/
preamp outputs will not attenuate
high- frequency response.
In Fig. 1, R and C represent the
load on the stereo cartridge. The
printed -circuit layout of Fig. 2 was
designed assuming that R and C are
external to the equalizer. For example, R and C could be soldered inside
a phono jack shell, with a phone plug
on one enc and a phono jack on the
other. A load made in this manner
would be fully shielded, and is especially convenient if you have two or
more different cartridges each needing a different load for best high -frequency response. Furthermore when
the cartridge loads are external, the
equalizer can be used as a very low noise microphone or oscilloscope
preamp if the EQUALIZED /FLAT
switches are set at the FLAT position
and dc offset at the preamp output is
not excessive. However, when just one
cartridge is to be used, it is perfectly
acceptable to solder R and C inside
the equalizer.
With the equalizer /preamp's inputs
connected to a stereo cartridge, the
in the
EQUALIZED /FLAT switches
EQUALIZED position, and the 20 -Hz
rolloff switches in the upper (no roll off) position, or 2 volts of dc at the
output can be expected. Therefore, it
is recommended that the equalizer/
preamp be connected to capacitor1

tam= 20 Hz ROLLOFF
OUT
70
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C5
.025F

PARTS LIST
Cl ,C3-0.0036-AF, 25 -V,

IN

OUT

2

CI

.0036

FLAT
EQUALIZED
C2

SHIELDED

00I6F

PHONO
CARTRIDGE
LOADS

MONO

STEREO

20Hz ROLLOFF

R3

976
IN

C3

.0036
µF
ICI

=

S

XR5532

EQUALIZED

R5

75K

C4

.0010
ROLLOFF

R6

Fig.

1.

The operational amplifier IC

2OHz

976K

used is especially suited to
equalizer design.

+
Ce

8.2µF

-Exar XR- 5532AN or XR-5532AP or Signetics NE5532AN
dual low -noise operational amplifier
R1,R4- 887 -ki2, "a-W, 1% metal -film resistor
R2,R5- 75 -kt2, us -W, 1% metal -film resistor
R3,R6- 97642, vs -W, 1% metal -film resistor
S1 through S5 -Spdt toggle switch
(Alcoswitch TT 1 1 DG -PC-1 or C&K T 101 MH9CB)
Misc.- Fiberboard insulation, pc board, 4 chassis mount phono jacks, Bud CU-3000A aluminum minibox,
decal, wire, ± 15 -V regulated power supply, etc.
Note -The following are available from Consumer Electronics Development Corp., 8136 Music Street, Chagrin
Falls, OH 44022: Complete kit of parts (#RL4AE0-1),
including cut and drilled pc board and enclosure (less
power supply), $50; 115-V wallmount regulated power
supply, 840; CBS STR 100 test record, $15. Prices
include UPS shipping In the U.S. when prepaid by check
or money order. Ohio residents add 5% sales tax.

holes are 0.035" diameter ( #65
drill).
Components are located as shown
in Fig. 3. The colored band (outside
foil) end of capacitors Cl, C2, C3, and
C4 should be nearest the center of the
pc board. Do not mount ICI backwards or it may burn out when the
power is applied. Note the ground
wire that is soldered to the case of all
five switches. The purpose of this wire
is to prevent hum pickup when the
switches are touched (in the event the
switch cases do not make good contact
with the enclosure).
Mount the pc board in a suitable
enclosure as shown in the photograph.
Use fiberboard insulation between the
board and the enclosure. Drill holes
on the top for the switches and on the
sides for the input and output jacks
and power supply leads. Place a
ground lug under the mounting nut of
one of the output jacks.

Construction. The

Installation. The outputs of the
equalizer /preamp should not be con-

foil pattern for

capacitor

IC 1

coupled inputs with a time constant of
65 ms (0.1 dB loss at 16 Hz) or
greater, and an input impedance of
600 ohms or greater. Most preamplifier or receiver "auxiliary" or "line level" inputs meet these conditions.
The equalizer /preamp's low -frequency ROLLOFF switches provide a
response that is flat to dc in the "up"
position or rolled off 3 dB at 20 Hz in
the "down" position. This rolloff attenuates subsonic signals from
warped records. Unchecked, these signals can cause intermodulation distortion due to excessive woofer -cone motion. The dc output offset voltage is
also reduced when the rolloff position
is selected. Since the International
Electro Technical Commission (IEC)
recommends a rolloff time constant of
7.95 ms (which produces a -3 -dB
frequency of 20 Hz), C7 and C8 of
Fig. 1 are chosen so that R3C7 =
R6C8 _ 7.95 ms.

the pc board is shown in Fig. 2. All

1% polystyrene film

C2,C4- 0.001 -µF, 25 -V, 1% polystyrene film capacitor
C5,C6- 0.02-µF, 50 -V, +80/ -20% ceramic capacitor
C7,C8- 8.2 -µF, 20 -V, ±5% tantalum capacitor

nected to the "phono" inputs of a
standard preamplifier or receiver
since these inputs are designed to
receive signals directly from the stereo cartridge. Instead, connect the outputs of the equalizer /preamp to one
of the high-level inputs ( "aux,"
"tape," "line," etc.). Now when playing records, simply select the appropriate high -level input instead of
"phono."
To avoid hum pickup, a separate
± 15 -V regulated dc power supply is
required for the equalizer /preamp. Be
sure to observe proper polarity when
connecting the two -wire power supply
cord from the equalizer /preamp to
this supply. The cons terminal of the
power supply should be connected to
the chassis of your existing preamplifier or receiver, and the power supply
should be plugged into a switched
courtesy outlet. With this arrangement, the equalizer /preamp is connected to the power supply ground
through the output cables that plug
into the "auxiliary," "tape," or "line-

53E--

SI

\

IN

1

C2>S2

ICI

4111-..C3-.

S5

F

MAY 1982

n
C6

(01T 11

-CI

OlT

PS4

+15V -15V

GND

Fig. 2. Same -size foil pattern for pc board.

C5

DC

DC

GND

Fig. 3. Component layout for the pc board.
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equalizer
level" inputs of your existing preamplifier or receiver.
The equalizer /preamp will not
overload when using high- output stereo cartridges and heavily recorded
records. However, the output of the
equalizer (which on very rare occasions can reach 5 V peak) may overload the inputs of certain preamplifiers or receivers. If this occurs, it can
be corrected by adding resistive dividers at the equalizer /preamp's output.

Optimum Cartridge Loading. If
you have an ac voltmeter or an oscilloscope with flat frequency response
from
kHz to at least 20 kHz, you
can now determine the load which
produces the flattest high -frequency
response from your stereo cartridge.
Place a CBS STR 100 test record on
your turntable. This record has frequency sweeps from 500 to 20,000 Hz
recorded without equalization. Therefore, when playing these sweeps, a flat
response should be observed with an
ac voltmeter (or oscilloscope) connected to the outputs of the equalizer/
preamp with the EQUALIZED /FLAT
switches set to the FLAT position. This
technique drastically reduces the low frequency "jitter" that would be present if an RIAA- equalized test record
were used. (This is because RIAA
playback equalization involves considerable low- frequency boost).
Most stereo cartridge manufacturers recommend a load of 47 kilohms in
parallel with a capacitance of 200 to
500 pF (which includes the capacitance of the cable from the cartridge
to the load). However, it is sometimes
possible to get much flatter high -frequency response by choosing the total
cartridge load capacitance to resonate
with the inductance of the cartridge at
1

TYPICAL PHONO
EQUALIZER
PERFORMANCE
(All switches

in

"up" position)

Equalization error: ±0.1 dB (0 to 20,000
Hz)

Hum and noise: 87 dB (A -wtd) below
10 mV rms input
dB (A -wtd) per
81
IHF -A -202
Total Harmonic distortion: 0.01% (0 to

20,000 Hz)
Gain (equalized): 100 (40 dB) at 1000
Hz

Gain (flat): 78 (38 dB) (0 to 140,000
Hz)

Input overload level: 100 mV peak at
1000 Hz

Output drive capability:

10 V peak into

600 ohms

Channel separation: 80 dB at 1000
Hz

Channel balance: ±0.1 dB
Low -frequency response: Flat to dc or
-3 dB rolloff at 20 Hz (switch selectable)
Recommended power supply: -± 15 V
regulated
Current drain: 8 mA

start with 47 kilohms in parallel with
a capacitance of 330 pF. Run a sweep
with the CBS STR 100 test record
and note the high- frequency response.
If there is a rolloff in the 15 -20 -kHz
region (10 dB worst case) or a 5 -8 -dB
peak somewhere around 10 to 12 kHz,
adjusting the load can definitely improve the response flatness.
In the case where a rolloff exists at
15 to 20 kHz, the load has too much
capacitance and /or too little resistance. Cut back the 330 pF by 20 %,
and repeat the sweep test. Next,
increase the 47- kilohm resistor and
again repeat the sweep. Experiment
until you are satisfied that the high frequency response is correct.
If a peak (resonance) at 10 to 12
kHz is evident, try decreasing the load
capacitance and resistance alternately
in 20% increments. This should move
the peak higher in frequency as its
amplitude is diminished. Too much
capacitance and too little resistance
will produce a high- frequency rolloff,
so again a trial- and -error procedure is
necessary. (If you wish to forego
optimizing the cartridge load, then a
47- kilohm ± 10 %, /4 -W carbon resistor in parallel with a 330 -pF, ± 10%
polystyrene capacitor soldered between each input and ground inside
the equalizer /preamp is recommended and will provide reasonably
flat high- frequency response with
practically all moving- magnet stereo
cartridges.)
1

10 to 12 kHz and then choosing the
load resistance that provides the flattest high- frequency response. (A low noise resistor is not required here
because the resistor is in parallel with
the much lower cartridge impedance,
and no dc voltage appears across the
resistor to generate current noise.
However, because a polystyrene capacitor has a much lower dielectric
absorption, it should be used-instead
of a ceramic capacitor -for lowest
distortion).
To optimize the cartridge load,

Moving -Coll Needs More Gain.
Owing to the very low output of moving -coil cartridges, an additional gain
stage is needed between the cartridge
and the equalizer /preamp. Because of
its extremely low noise, a second
equalizer /preamp is perfect for this
function. This second unit should be

its
EQUALIZED /FLAT
used
with
switches in the FLAT position and its
output modified from direct -coupled
to capacitor-coupled. Solder an 8.2

Photo of the interior
of the author's prototype
shows one way to
lay out the project.
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µF, ± 5 %, 20 -V tantalum capacitor in
series with each output jack and a 47kilohm ± 10 %, 1/4 -W carbon resistor
from each output jack to ground. Both
equalizer /preamps may be powered
from the same ± 15 -V supply.
The gain of the second equalizer/
preamp is given by (R2 + R3) /R3
and can be changed, if necessary, by
changing the value of R3. This gain
should be chosen so that the unit
delivers about 5 mV rms when the
moving -coil cartridge is playing sinusoidal record grooves recorded at 3.5cm /second rms velocity. Again, the
CBS STR 100 test record can be used
for this check.
POPULAR ELECTRONICS

BY ROBERT P. COLWELL

TEACH YOUR DIGITAL CLOCK
TO CO\TROL APRLA\CPS
A few simple additions turn a standard
clock module into a versatile control center
ADIGITAL alarm clock can control
your electronic appliances if you
add a simple circuit to the clock module.
The circuit, which consists of just one IC
and a few other components, transforms
the clock into a flexible and useful timing- control device. But before we discuss
the circuit, let's take a closer look at the
clock module.

The digital alarm -clock module used
for this project is National Semiconductor's MA1020. The MA1020 is a complete 12/24 -hour digital clock with a
full range of alarm functions and includes a 0.84 -inch, red LED display.
To use the alarm function, an output
device like a buzzer, radio or relay must
be connected to the clock so that something happens at the "appointed time."
The MA 1020 can sound a buzzer or
turn on a low -power radio if the buzzer
(a small, eight -ohm speaker) or the
radio and its power supply are connected
to the module as shown in Fig. 1.
To control ac loads such as a stereo
system, a lamp or television set, some
type of interface circuitry must be provided so that the low MOS signal levels
of the MA1020 can switch the 117 -V ac
power to the load. Besides low signal levels, one other difficulty arises with the

TI

MA1020. Its radio output signal (the
alarm indication) lasts a maximum of
59 minutes. Thus, if you relied on the
MA1020 to turn your stereo off for the
night, you would be disappointed because after 59 minutes the stereo would
come back on.
To solve this problem, a flip-flop that
"remembers" that the alarm has gone
off (even after 59 minutes) must be
added to the circuit (Fig. 2). The flip flop outputs to a transistor-controlled
relay to switch the ac load.

the emitter tied to a positive voltage supply and the collector tied to ground
through a resistor, we have converted
the base current to a voltage that a
CMOS gate will recognize as a logical
one or zero. Thus, when the radio output
is active, base current is supplied to this
transistor, turning it on. When this transistor is on, it effectively "pulls up"
(CIA's inputs to a logical one. If the
transistor is off (no base current) resistor RI "pulls down" (CIA's inputs to a
logical zero.
Of course, we'd like the radio output,
when active, to set the flip-flop. Since
the flip -flop sets when any ICIB inputs
are logic zeroes, we must invert the
radio output signal through ICIA. An
active radio output signal therefore
causes a logic zero at pin 5 of ICIB.
Meanwhile, IC/ C has logical ones at
pins I and 2 (assuming that both the
ALARM -OFF switch and the SNOOZE
switch are open), and its other input (pin
8) has just gone high as well due to
ICIB's switching as described above. So
with all of its inputs at logic one, ICI C's
output is a logic zero.
This completes the flip -flop action because ICIB now has a zero at its pin 3
input (because of ICIC's low output).

Circuit Operation. The main element
of the circuit in Fig. 2 is the set /reset
flip-flop (ICJB and ICIC). Any low
inputs to ICIB cause the flip-flop to be
set (ICIB's output high), and low inputs
to ICI C cause the flip -flop to be reset
(IC/B's output low). When the flip -flop

set, ICJB's output is a logical one,
transistor QI turns on, and the relay is
energized.
The MA1020 indicates that the alarm
has gone off by supplying base current
to a bipolar transistor within the
MA1020 module. The emitter and collector leads of this transistor are brought
out to pins 23 and 22, respectively. If we
connect this transistor as in Fig. 2, with
is
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1. These basic
additions to the
clock module will
allow you to control
a radio and a
buzzer alarm.
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clock Cn_nt,rnj
So even after 59 minutes have elapsed
and the MA1020 has removed its radio
output, the flip-flop stays in its set state

and the relay remains energized. (The
stereo stays off as planned.)
Activating the snooze input or shutting off the alarm will reset the flip-flop.
The flip -flop can also be manually overridden by inputting a logical zero directly into IC /B via switch S2. This switch
can be very convenient if you want the
appliance being controlled to be on or
off regardless of the time (and you don't
want to unplug the appliance from the
clock).

Other Clock Features. Another feature of this clock module is a programmable 59- minute interval timer, which
can be used to turn an appliance on or
off for a period of up to 59 minutes, after
which it will be returned to its original

-

grammed) and the reset "wins" thereafter. The net effect is just what we
wanted -the relay energizes only for the
interval that the radio output is active.
The interval can be terminated prematurely by momentarily closing the
snooze switch, S3.
The MA1020 also has battery backup
capability. All you need add to the module to take advantage of this feature is a
standard 9 -volt battery and a 5- megohm
potentiometer (Fig. 3).
Normally, the MA1020 bases its
time -keeping on the 60 -Hz ac line frequency, which permits it to maintain
excellent long-term accuracy. However,
if the ac power is lost, the MA1020 can
switch automatically to a backup oscillator and the 9 -volt battery so that it
won't forget what time it is. Relatively
high -power parts of the clock module
such as the LED display and the relay

state. This feature could save energy
(if you forget to turn off a lamp, the
MA1020 will do it for you).
To use the interval timer, first close
the ALARM -OFF switch, S4. Besides disabling the alarm inside the MA1020, this
puts a logic zero on pin 2 of ICI C
reset. Normally this is enough to keep
the flip -flop in its reset state. However,
momentarily closing the SLEEP- DISPLAY
switch activates the interval timer inside
the MA 1020, and the radio output goes
active. This supplies a set input to ICI B,
pin 5, as described earlier.
The flip -flop now has both a set and a
reset. What will it do? Both pin 6 and
pin 9 will go high as long as the set and
reset are still present. But the final state
of the flip -flop depends on which of
those two inputs lasts longest. In this
case, the set input is removed after 59
minutes (or the interval you pro-

--a

(Continued on page 80)
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Fig. 2. To control ac appliances, an interface circuit must be added.

PARTS LIST

81-9-V

transistor radio battery
16 -V electrolytic
C2- 100 -12F, 16 -V electrolytic
CL 1- National Semiconductor's MA 1020
clock module
D1-1N4000 series, -A rectifier
IC1-CD4012, CMOS triple, 3 -input NAND
gate

CI-220-AF,

1

74

K1

-5 -V, 44042, spdt relay with 3-A,

1

17 -V

contacts
R 1,

R2,
R6

R5- 10 -k12, I4-W,
R3, R4- 100-kt

-5 -M4,

,

1

10% resistor
/4 -W resistor

potentiometer
Si, S3, S5, S6, S8, S9- Momentary-contact, normally open switch
1

/4 -W

S2, S4, S7 -spst switch
-12, 2 -inch audio speaker
SPKR 1
T1 -Digi -Key MA 1020T transformer
line cord, 3 -A fuse and holder, 2
Misc.
ac outlets, suitable enclosure, strain relief, pc or vector- board, 14 -pin DIP IC
socket, hookup wire, solder, etc.

-8

-Ac
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very good reasons to try
Book Club
Electronics
Blue Ridge Summit, PA 17214

Reduced Member Prices. Save up to 75% on books sure to
increase your know-how.
Satisfaction Guaranteed. All books returnable within 10
days without obligation
Club News Bulletins. All about current selections- mains,
alternates, extras -plus bonus offers. Comes 13 times a year
with dozens of up- to-the- minute titles you can pick from
"Automatic Order ". Do nothing, and the Main selection
will be shipped automatically! But ... if you want an Alternate selection -or no books at all -we'll follow the instructions you give on the reply form provided with every News
Bulletin
Continuing Benefits. Get a Dividend Certificate with every
book purchased after fulfilling membership obligation, and
qualify for discounts on many other volumes
Bonus Specials. Take advantage of sales, events, and
added -value promotions
Exceptional Quality. All books are first -rate publisher's
editions, filled with useful, up- to-the- minute info
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806 1060 1070 1108 1128 1169 1199 1211 1230
1245 1249 1250 1258 1277 1283 1288 1306 1316
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CIRCLE NO- 46 ON FREE INFORMATION CARD

Zip
PE-382 II

Choose your training!

Only NRI gives you
so many wayslo get started
on your
Video/Audio
servicing career.

¡/

Only NRI gives you such a choice
of practical experience projects with
your training in servicing TV, videocassette recorders and disc units, and
audio systems. You can elect to build

NRI's 25" (diagonal) color TV with
state -of-the- art fully- computerized
programmable controls. Or, take your
bench training on the latest model RCA
programmable videocassette recorder
Train with this programmable

cassete recorder

RCA

video-

with exclusive videotaped lessons. Or
concentrate on the world of audio as
you work with a complete AM /FM stereo
sound system. Any way you go, it's your
choice... more choices than any other
school.

Each Course Complete
No matter which hands -on
training program you select, your
NRI course is complete. You get all 58

lessons covering every aspect of the
field. TV audio, and videocassette are
just a start. You learn to install and
service car radios and stereo systems...
antenna systems including satellite
TV...video disc players...cable TV...
microprocessor controls and much
more. NRI training is complete,
thorough, and effective.

Learn at Home
in Your Spare Time
NRI trains you at home, at your
convenience. No need to quit your job
or tie up your evenings with night

Train as you assemble this fully computerized, programmable 25"
diagonal color TV

Professional
Instruments Included
You'll work with the famous NRI
Discovery Lab where theory comes

Learn by doing with NRI hands -on projects
and professional instruments that you use

and keep.

school pressures. NRI "fast- track"
training makes learning easier...
Action Audio Cassettes guide you step
by step... NRI "hands -on" projects give
you practical bench experience as
you progress. You not only get
theory, you actually build and test
electronic circuits using professional equipment included with
your course.

alive, exploring concepts and learning by doing. You'll use the Beckman
LCD digital multimeter to read
currents and resistances, keep it for
professional troubleshooting. You'll
build a CMOS digital frequency counter,
another valuable servicing tool. And,
depending on which experience project
you choose, you'll also build your ow5" solid -state oscilloscope °° '
function 'IV pattPuse them
for learn.e them for earning.

NRI Picked

by the Pros
A

national sur-

vey of successful TV

more than half had home-study training, and among them, it's NRI 3 to 1
over any other school. That's why, more
than 67 years and a million and a
quarter students later, NRI is still the
leader. You can't beat the up- to-theminute training for effectiveness and
value. See how NRI can do it for you.

Send for Free Catalog...
No Salesman Will Call
Send today for our free

t^'

catalog which show` -. -"J lesson
and equine-.eident time payment
Or check out other fast- moving
opportunity fields like Microcomputers
& Microprocessors, Electronic Design
11'chnology, Digital and Communications Electronics, and more. Mail the
postage -paid card today and choose
your training. If card has been removed,
please write.

repairmen shows that
NRI Schools
McGraw -Hill Continuing
Education Center
3939 Wisconsin Ave.
Washington, D.C. 20016

We'll give you tomorrow.
Train on this AM/FM stereo system
complete with speakers

SIMPLE SIMON ELECTRONIC KITS, Inc.
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(Continued from page 74)
coil are turned off so that

VARACTOR

UHF TUNER

EN
AMATEUR
MDS
32 ELEMENT YAGI ANTENNA

Model UES -A56F

$34.95
Freq. Range UHF470

889MHz

-

Antenna Input 75 ohms
Channe& 14-83 Output Channel 3

jl\

ml

PANT

Na

NOT A KIT

1

1.9-2.5 GHz

CB1

3

TP7-SW

23 dB AVERAGE GAIN

P.C.B. Potentiometers,

5

PT1

-SW

6

PP2

-SW

7

SS14 -SW

250ma

6 95

Panel Mount Potentiometers and Knobs,
1

5 95

4-ps.

Regulators 2-pm

29.95

-pue

12

ICS -SW

I

C.

Sockets, Tin iday. 8 -pin 5 -pieces

-SW

14-pin

Speaker,

2 -pieces

4a6"

14.95

MISC -SW Misc. Parts Kit Includes Hardware, (6/32, 8/32
Nuts, b Bolts). Hookup Wire, Ant. Terms. OPOT

When Ordering All Items,

(1

AT/A
VHF-UHF WIOEBAND

ANTENNA AMPLIFIER
MODEL ALL -1

Model

50 MHz

-900

MHz

12 dB GAIN ±

VS-125

0

5d

A Revolutionary New
One Stage HYBRID
IC Broadband Amplifier

Simple Simon Video Stabilizer, Model VS -125,
eliminates the vertical roll and jitter from "copy
guard " video tapes when playing through large
screen projectors or on another 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.
$54.95
VS-125 Video Stabilizer wired

This unit is not available anywhere else in the world. One unit
serves many purposes and is available in Kit or Assembled
form. Ideal for outdoor or indoor use. Input-output impedance
is 75 ohms. Amplifier includes separate co -ax feed power
supply. Easily assembled in 25 minutes. No coils, capacitors
etc. to tune or adjust.
$24.95
ALL-1 Complete Kit with power supply
$34.95
ALL-1 Wired and Tested with power supply

Our New STVA 14.5 dB GAIN,
14 ELEMENT CORNER REFLECTOR
YAGI ANTENNA

SIMPLE SIMON VIDEO
SWITCHING BOX
Model VSB-300
The

YagrAntenna

Affordable

14.5

.S7VA-N

Video

di

ohm. Clan 60- 66...516.95

Yap Antenna,

14.518. 75 olen, Chan.

44-52...

$16.95

Control Center!
Excellent in isolation and no loss routing system.
Simple Simons VSB -300 Video Switching Box
enables you to bring a variety of video components
together for easy viewing/dubbing. Also you gain
the ability to record one channel while viewing
another. Unit includes two F-type quick connector
ended cables.
VSB -300 Video Switching Box wired .... $19.95
Available by Mail Order Only

-

STVA-1

RG -59/U 75 ohm Low
F

-59

S

Coax Cable

MT -1

Special UHF 15 -300 ohm Matching Transformer, an

ALL -1

HYBRID IC Wdeband VHF- UHF -FM Antenna Amplifier KM

ALL-1

HYBRID IC Wdeoand VHF- UHF-FM

.12

p/Il
1.16

...24.lá

Ant Amp. Assembled

.

34.15

Send Check or Money Order To:

Calif. Orders:

80

Lou

59.95

75 oho, Chan 42 -54

Coaxial Connectors, ea

SIMPLE SIMON ELECTRONIC KITS; Inc.
3871 S. Valley View, Suite 12
Las Vegas, Nevada 89103
Tel: (702) 322 -5273

YagAtmisa. 11.5 dB,

11850 S. Hawthorne, Blvd.
Hawthorne, Calif. 90250
Tel: (213) 675 -3347

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. Catalog $1.00.
VISA and Mastercard Acceptable

-

BI

STANDBY
OSCILLATOR

ADJUST FOR
20 Ha HERE

9 95

13915

thru 14), Total Price

UHF ANTENNAS and ACCESSORIES

SIMPLE SIMON VIDEO
STABILIZER

_

19V

etc

Am. Switch, Fuse, Fuseholder,

VTR ACCESSORIES

95

1

Oval and Prepinched

Wood Enclosure
14

MA1020

595

6- peces.

Cal Kit, 18mhs 2- pese..22p.hs 1 -pace (Rewound
inductors) and 1 T37 -12 Ferrite Tonoid
5.00
Core with 3 R. of ií26 agira

L4 -SW

SR

7.95

Variole Ceramic Trimmer Capacitor Kit.

-SW

and
13

95

5

Electrolytic Ceramic', Kit, 9 -plems

CC33 -SW Ceramic Disk Capacitor Kit. 50 W.V., 33- pieces....

INCLUDES MOUNTING HARDWARE

$19.95

Diodes
1

battery life is
maximized.
The 5- megohm pot determines the
frequency of the backup oscillator,
which directly affects the timekeeping
accuracy when the module is running on
backup power. Adjust this pot so that a
20-Hz signal appears at pin 5 for
optimal accuracy. (If you don't have a
frequency counter handy, you can set
this frequency by trial -and-error. Just
set the clock to the correct time, adjust
the pot, turn off the ac power to the

-11(13T

-SKAT w/Switch
7 -pcs,

IC's

1

CE9 -SW

CT

95

415

9

11

MAE -1

-1K, and
5

5- 65ptd,

ONLY

1

8

10

MODEL NO.

-20k.

Wan, 5% Carbon Film, 32- pieces...
Resistor Kit.
Power Transformer, PR1- 117VAC, SEC- 24VAC,
Y.

Neat Sink

COMMERCIAL GRADE

1

5-10K ohms, 7 -pieces

and

DIE CAST WATERPROOF HOUSING
FOR ELECTRONIC CIRCUITRY

11115

Printed Ciaurt Board. Pre-Onikd

4 FR35 -SW

381/2" LENGTH

$34.95

Varedto, UHF Tuner, Model UES -A56F

-SW

2

MICE

DESCRIPTION

NO

V11 -SW

1

clock control

-

Fig. 3. A battery backup circuit
can be added as shown here.

module, and wait a few minutes. When
you turn on the ac power again, compare
the time the module thinks it is to the
correct time. Adjust the pot and try
again, but leave the power off longer for
each try.)

Use. One precaution that must be taken
with this design: the ac load that is
switched by the relay must not exceed
the rating of the relay contacts. The
relay specified in the parts list is rated
for 3 A, 117 V, noninductive loads. This
means that the relay will handle most
lamps, radios, etc. But if you plug in
your toaster, air conditioner, or washing
machine you'll blow the fuse and may
destroy the relay.
When you construct the physical
housing for the timer, you may want to
place the snooze switch in a place that is
easy to reach. I mounted the switch
under the top door of the housing so that
pushing down on any part of the clock
would activate the snooze feature.
Take the usual precautions that
CMOS or NMOS deserve. For instance,
the clock module is shipped wrapped in
aluminum foil to prevent any possible
damage from static electricity. It's prudent to keep this foil on the module until
you're ready to wire it up. Also, avoid
touching the pins of the CD4023 or the
MA1020 as much as possible.
There are more modes and features
built into the clock module than were
described here. The documentation that
accompanies the module covers them all
and also describes tests to verify the
0
health of the clock module.
POPULAR ELECTRONICS

test equipment

Popular Electronics Tests
Kto/In -Hile Model 4400

Ultra -Loin Distortion Oscillator
mmacc.szzapgAtAtsMaSPYMmuy.

CERTIFICATE OF CALIBRATION
LOCKHEED ELECTRONICS COMPANY, INC.

THE Krohn -Hite Model 4400 Ultra Low Distortion Oscillator covers
the range from Hz to 110 kHz
with less than 0.001% distortion and just
± 0.05 dB variation in frequency response. This makes the Model 4400
ideal for testing all types of audio equipment, including the latest state- of-theart systems. It measures 3.5" H x 9" W
x 8.5" D, and weighs 5 pounds. Suggested retail price is $600.

trots are on the front panel. These
include the FREQUENCY HZ controls that
allow two digits of frequency, calibrated
in I- and 0.1 -Hz increments with a calibrated vernier between the 0.1 -Hz steps,
and a 5-decade pushbutton multiplier
providing x1, xio, X100, XIK, and XIOK
steps. The output amplitude is a 7 -V rms
sine wave controlled by a 4- position
pushbutton attenuator switch calibrated
in 20 -dB steps between 0 and 60 dB.
There is a separate vernier providing an
additional 30 dB of coverage, for a total

1

General Description. All major con-

MANUFACTURER'S SPECIFICATIONS
Frequency range: Hz to 110 kHz, 3 -digit resolution
Frequency control: 1- and 0.1 -Hz steps plus vernier, 5- decade
pushbutton multiplier
Frequency accuracy: ± 1% of frequency setting
Frequency stability:
Vs. time: 0.01 ° /o in
hr or less
Vs. temperature: 0.05 °!o! °C
Vs. line: <0.001% for 10% voltage change
Maximum output: 7 V rms open circuit, 3.5 V rms (+ 13 dBm)
into 600 -ohm load
Amplitude control: Four -position pushbutton attenuator calibrated in 20 -dB steps from 0 to 60 dB; accuracy is ± 0.25
dB per 20-dB steps; voLrs RMS control greater than 30 -dB
coverage, accuracy ± 20% of setting. Minimum output less
than 0.2 mV
Amplitude flatness:
Main /inverted outputs: ±0.05 dB,
to 110 kHz
Quadrature output: ±2 dB, to 110 kHz
Amplitude stability:
Vs. time: 0.01% in
hr or less
Vs. temperature: 0.05 %! °C
Vs. line: <0.001% for 10% voltage change
Output distortion:
Main /inverted outputs:
1

1

1

1

1

MAY 1982

dynamic range of 90 dB. The output
impedance is 600 ohms.
Simultaneous quadrature (90 °) and
inverted (180°) outputs are provided for
multi -phase applications. Each of these
outputs delivers a fixed 7 V rms from a
600 -ohm source impedance. All outputs
are via BNC connectors.
The rear apron contains a pair of
screwdriver- adjust potentiometers for
setting level, a slide switch for circuit
ground selection, a 120/240 -V line selection switch, the fuse, and a three-

-95

to 10 Hz: 0.0018% (
10 Hz to 10 kHz: 0.001%
10 to 20 kHz: 0.0018% (
20 to 50 kHz: 0.0056% (
1

dB)

(- 100 dB)

-95 dB)
-85 dB)
( -80 dB)

50 to 110 kHz: 0.01 °Ao
Quadrature output:
to 10 Hz: 0.0056% ( -85 dB)
10 Hz to 10 kHz: 0.0031% (-90 dB)
10 to 20 kHz: 0.0056% ( -85 dB)
20 to 50 kHz: 0.0174% ( -75 db)
50 to 110 kHz: 0.031% ( -70 dB)
Output impedance: 600 ohms, ±10A)
Phase accuracy:
Inverted output:
Hz to 10 kHz, ±0.2°
10 to 110 kHz, ±1°
Quadrature output:
Hz to
kHz, ± 0.2°
to 10 kHz, ± 1°
10 to 110 kHz, ±10°
Hum and noise: Greater than 100 dB below signal (10 Hz to 20
kHz detector bandwidth)
Ambient Temperature range: 0 °C to 50 °C
Power requirements: 90 to 132 or 180 to 264 V, single phase,
1

1

1

1

1

50/60

Hz, 6 W.

Floating ground: Switch -selectable
ground to 100 V

float -from

chassis

J
81

test equipment
pin power socket. Four large rubber feet
and a tilt stand are located on the underside. Complete specifications are given
in the Table.

Comments. The Model 4400 Ultra Low Distortion Oscillator was checked
by the Lockheed Electronics Instrumen-

4.
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The dbx 20/20 Computerized Equalizer/
Analyzer can analyze and equalize up to 10
room locations perfectly And automatically.
It will also remember those 10 settings and
call them up automatically. And perfectly.
Among equalizers, he dbx Model 20/20 has
ro equal.

dbx, Inc., 71 Chapel SI., Box 100C, Newton, Mass. 02195 U.S.A. Tel. (617) 964 -3210, In Canada: BSR (Canada) Ltd.
CIRCLE NO. 9 ON FREE INFORMATION CARD

Laboratory
tation
Measurements
(Plainfield, NJ) against a cesium -beam
frequency standard (HP 5062C) traceable to the National Bureau of Standards. The Model 4400 met or exceeded
its claimed specifications in all respects.
And we found that the Model 4400
specifications are equal to or better than
the specifications of much more costly
instruments.
Since the Model 4400 is an excellent
source of very low distortion sine waves,
it was put to use in testing and adjusting
some audio systems we had on the
bench. Before we used it, however, we
succumbed to the desire to compare the
Model 4400 sine waves with the sine
waves we were getting from our bench
audio generator (about half the price of
the Model 4400). We used a dual -trace
scope, with both traces superimposed.
Although we could not see any real difference between the two waveforms on
the CRT display, our distortion analyzer
told a different story. The audio generator produced a small but measurable
distortion, while the 4400's output barely moved the analyzer's analog meter
on- scale.
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Although some might question the use
of such a low-distortion audio generator
for general -purpose bench work, we feel
that test equipment is not "transparent"
unless its specs are at least one order of
magnitude better than the device being
tested. Thus when problems are encountered, suspicion remains focused on the
device under test, and is not easily
diverted to the test equipment.
We used the Model 4400 to "tweak" a
couple of high -quality audio systems.
Although the results were not dramatic
(our old audio generator was OK), there
was enough change to hear.
Not only do we work with audio systems, we also handle ham slow -scan
television, radio control, and other
equipment using audio filters. Once
such filters have been aligned using the
Model 4400 low- distortion audio generator, we feel confident that an almost ideal sine wave has been used to align
the filter close to perfection -even
though the real -world signal it typically
works with is never this clean.
One major "problem" we encountered
(as far as money is concerned) was that
our audio distortion analyzer must now
be replaced so we cantake full advantage of the Model 4400 ultra -low distortion audio generator! We have encountered this phenomenon before. As we
acquire state -of the -art test equipment
and put it to work, older companion
equipment soon comes up short. This is
the price to be paid for continuous technical improvement. -Les Solomon
CIRCLE NO. 104 ON FREE INFORMATION CARD
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QUALITY parts at
DISCOUNT PRICES!
4 CHANNEL 8 TRACK
-.

HOME UNIT

BRAND NEW UNITS...
ASSEMBLY INCLUDES;
TAPE HEAD, MOTOR P.

41N"`,

110c;

COMPUTER
SOURCES

SOLENOID AND OTHER
USEFUL PARTS....
AN EXCEPTIONAL BUY!

4PDT
RELAY
.top.
contacts

'a.oldc

or

coming data rate, and firmware routines
to pulse -dial calls onto the international
Telex -TWX network. $199.95. Address:
Intra Computer, 120 -10 Audiey St.,
Kew Gardens, New York, NY 11415
(Tel: 212- 947 -5533).

nL...

11

1

to 3 volts 754 e.
WITH WIRE LEADS

to 3 volts 75Cea

3 to 7 volts
WITH PIN TERMINALS

al. The disk software includes material
usage, cost; length, distance, and perimeter; area of irregular polygon; display
XY coordinates to 0.001 inch; etc. A 22
function menu is provided, eleven predefined and eleven user defined. Requires
an IBM Personal Computer, disk drive,
and RS232 Interface. $1419 with 11" x
11" digitizer; $2606 with 11" x 17 "; or
$3025 with a 20" x 20" translucent digitizer. Address: GTCO Corp., 1055 First
St., Rockville, MD 20850 (Tel: 301279- 9550).

$ 4.75 each

S.P.DT (ON -ON)
.p1

C

A-reeSE40

loo In, 575.00

PAGE CATALOG Flee e

L.E. D: s

r1700 mfd. 150 VDC
X

$2.00

RED

3/4" HIGH

4

3,600 mfd.

oll

$1.00

o

X

BI POLAR LE D

1/4" HIGH

4

SUB MINI LED

" DIA. X 71/2" HIGH $2.00
22,000 mfd.15 VDC
2" uv. X 2 I/2'... , $2.00
22,000 mfd.40VDC

4

X

3

/8" HIGH

72,000 mfd. 15 VDC
1,1.:.

.

.079" X .09V'
20mA at 1.75v
FOR

4" 51f,,,

175.5'

crjA

$121

(ULTRAVIOLET)

C..E.

r
4

6 VOLTS 81150 mA
$1.25
12 V. C.T. 81 500 mA
$2.50
16.5 V. at 3 AMPS
$6.50
18 VOLTS at 350 MA
$2.00
$4.50
18 VOLTS at 1 AMP
25.2 VCT at 2.8 AMP $5.50

SLIDE POT
2

7/5"
3/4"

I

v

757

IENCTH

TRAVFI
FACH

MRF 901

2" ALLIGATOR CLIPS P1

Inc., 170 N. Wolfe Rd., Sunnyvale, CA
94086 (Tel: 408 -730 -0216). The SEMI DISK is an S -100 bus version having
512K bytes of storage. This requires an
IEEE S-100, CP /M 2.x and 8080/
8085/Z -80 system. Up to 32 can be
linked for 16 megabytes. Operation

7

clips for $1.00'

S

s

MICROWAVE
TRANSISTOR

100 clips for $12.00
X500 clips for $50.00

$2.50 EA.

ALL ELECTROAICS
905 S. Vermont Ave.

20406

P.O. BOX

Los Angeles, Calif. 90006
(213) 380.8000

Mon. Fri.

9AM5PM
CIRCLE NO.

10
2

$2.50 each

120 volt

$11.00

-

F6TSBL

primaries

1/4" DIA.
EACH

SOO K LINEAR

,I

a

TRANSFORMERS

47.00

750 MFD 330 V
PHOTO FLASH
10 FOR

/

!NT

10 for $19.00

170 MFD 330V

XI

IAI'If

BLACK LIGHT

PHOTO -FLASH

HIGH

I

$2.00 EACH

SUPER SMALL

,.

.

S15.00

ICES AVA

CANNON XLRA -3 -13
CONNECTOR

CLAMPS TO FIT CAPACtT0n550s ea

I

51

ESSE

lagn

6" HIGH

25,000 mfd.75 VDC $4.50
DIA

FOR

JUMBO SIZE
51.70

2

X

10

i

52.00
52.00

5 VOLT OPERATION

18,000 mfd. 75 VDC $ 4.00
2
1/2" DIA X 4 1/2" HUM
20,000 mfd. 25VDC

2" DIA.

FOR

FLASHER LED ill

12,000 mfd. 40 VDC $ 3.00
DIA

511

,

H

I

YELLOW

60VDC
$2.50
38"u X 4 If4' I 1
2"

.

GREEN

6,400 mfd.
I

1

STANDARD JUMBOI
DIFFUSED

CAPACITOR
DIA

7101

10 for S 8.50

COMPUTER
GRADE
1/2'

1711

K

E

f1.00 EACH

$220.00

10 for

2

AMP

`

V

$ 25.00 each

51.25
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POTS

45.000 mfd. 25VDC

battery system. Software includes diagnostics, fast load and copy routines, and
business applications. Address: Axion

\DE

FLAT LEVER
MINI- TOGGLE

A

Pascal 1.1, Applesoft, and Integer BASIC. It provides full EIA RS -232 DTE
interface to most modems, printers, and
terminals, as well as an opto- isolated
current loop for full or half duplex,
active or passive, 2- or 4 -wire, and 20- or
60-mA. An on -board 1K ROM enables
user-programmable printer width control, delay after carriage return, automatic line -feed generation, and video
display. Serial character format is alterable. Baud rate is to 19.2K. Also featured is Automatic recognition of in-

.

-

TAPPED ALPS

UES -A55F

VARACTOR UHF TUNER

i"

Apple I/O Board. The Programmable
Serial I/O Board is fully compatible
with current Apple software including

TICK

cE...

MITSUMI

MODEL

40VDC

Solid -State Disk. The RAMDISK is
a 320K memory system that functions
like two 35 -track floppy disk drives. The
200 ns RAM is compatible with Apple
DOS 3.3 and Apple Pascal 1.1 while
reserving 32K of RAM for advanced
programming. It includes a slot -independent board that takes no power from
the computer, memory refresh -even
with the Apple turned off, and a built -in

R ECI SION

v1CONTAINS 4
50K CENTER

750each

cJ

e

PJOY S

WITH PIN TERMINALS

T

.:

o
ó'r
0,'r

e

BLACK PLASTIC ENCLOSURE
ADJUSTABLE HEIGHT FROM
1.63" TO 2.93"; WIDTH
6.85 "; DEPTH 8". BUILT IN STAND OFFS FOR P.C.
BOARDS. .FRONT AND BACK
PANELS NOT INCLUDED..
55.25 PER CASE

MINI SIZE
BUZZERS

Color Monitor. The ECM 1302 -2
Color Video Monitor produces 580 x
235 pixels at a 10 -MHz bandwidth.
Input is RGB (TTL level) or NTSC via
an optional module. Sync is either composite on NTSC or separate on RGB.
High -voltage regulation is within 3%,
geometric distortion is less than 3% of
picture height, and linearity is maximum 10%, worst -case. The ECM 13022 is compatible with the Apple III, and
with the NTSC option, with the Apple
Ii. $950. Address: Sigma Communications Associates, 59 Remington Blvd.,
Ronkonkoma, NY 11797 (Tel: 516 -5856800).

ABLE

1

-.0'

A

V

$1.70 EACH
.'tTna

/

PAC -TEC
SERIES r

m.onaa

Used but hilly tested

LARRGE

munications interface cable, and manu-

BLACK PLASTIC
CASE

stvte

3am

GEUi

IBM Computer Digitizer. The Graphics Analysis Package #1 includes a digitizer having 0.001" resolution (sizes of
11" x 11" to 42" x 60" active area also
available), a stylus, power supply, com-

PER ASSEMBLY

57.25

By Leslie Solomon
Technical Director

Hardware

110VAC MOTOR, PRE
LIGHTS, SWITCHES,

?

Saturday
AM- 3PM

CORP.
TERMS

Quantities Limilad
Min Order 510.00
Add $ 2.50
Shipping USA
Calif Ras. Add 6°
Prompt Shipping
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computers
speed of these systems is claimed to be
50 and 500 times faster than an 8"
drive, between 100 and 2000 times faster than a minifloppy, and up to 30
times faster than a hard. Address: Semi Disk Systems, P.O. Box GG, Beaverton,
OR 97075.

controller, voice synthesizer, IEEE 488
interface, several A/D and D/A converters, music synthesizer, extender
board, memory boards, and I/O interfaces. Address: Tecmar Inc., Personal
Computer Products Div., 23600 Mercantile Rd., Cleveland, OH 44122 (Tel:
216 -464- 7410).

IBM Hardware. A line of add -on and
add-in hardware for the IBM Personal
Computer has been announced as the
TecMate series. There are more than 20
such items in the list covering a broad
variety of applications. For example,
there is an expansion chassis, BSR X10

General Hardware. Building on its
TRS -80 "work -a- like" computer (the
AN -7000) that is compatible with Model I, Level II software, Design Solution
Inc. is offering a number of hardware

options. They include: AN -587 Inter-

The professional
breadboard.
(No matter what your profession.)
Our PB -203A
Proto-Board! The
solderless breadboard that set the
industry standard for
speed, versatility and

convenience. With a
capacity up to twenty four 14-pin DIPs and three
regulated power supplies
(one fixed, two variable), the
203A features a large array of
sockets and bus strips that emulates standard PC layouts. Permitting instant insertion and removal
of virtually any component from the
largest DIP to the smallest discretes.
Helping you design, assemble, test and
modify circuits almost as fast as you can
think. And built with professional durability,
for all types of applications.
Our PB -203A. Only $174* (kit $149.95 *) or
PB -203 with single 5V supply, $133.* One more
reason so many people say "Proto- Board" for solder less breadboarding.

GLOBAL SPECIALTIES
CORPORATION
70 Fulton Terr.. New Haven, CT 06509 (203) 624 -3103. TWX 710 -465 -1227
OTHER OFFICES: San Francisco (415) 648 -0611 ,TWX 910-372 -7992, Europe: Phone Saffron- Walden 0799-21682, TLX 817477
Canada: Len Finkler Ltd. Downsview, Ontario

Call toll -free for details 1- 800-243-6077
During business hours

*Suggested U.S. resale. Prices, specifications subject to change without notice.
© Copyright 1981 Global Specialties Corporation.
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face using a port address isolation technique that automatically masks reserved
port address to prevent bus conflicts;
AN -549 12 -bit Analog Interface; AN435 Printer /RTC Interface; AN -511
Digital Port Interface; AN -890 32K
RAM Expansion Interface; AN -610
Audio Signal Processor; AN -538 8 -bit
Analog Interface; AN -213 Address Data Buffer; AN -460 8-Channel MUX
ADC Interface; AN -760 Disk Controller Interface; AN -920 Double Density

Converter; AN -522 8K Firmware Interface; AN -551 EPROM Programmer;
AN -1000 DSI Megadrive; AN -464 RS232 Interface; EE -1670 Multi -Range
DVM Interface; and the EE -1470 Multi- Programmer. Address: Design Solution, Inc., Box 1225, Fayetteville, AR
72702 (Tel: 501 -521- 0281).

TRS-80 Hard Disk. The TRS -80
Model II Hard Disk System features an
8 -inch Winchester that permits the storage of over 8.4 million characters on
each drive. Up to three secondary hard
disks can be added for a total storage of
over 33 megabytes. TRSDOS is used,
with two new utilities -Save and Restore. The Save utility saves data from
the hard disk to one or more backup
floppies, while Restore writes data from
a floppy to the hard disk. $4,495 with
secondary disk units at $3,495. Address:
Radio Shack Computer Centers and
dealers.
IBM Memory. The DSI -xx RAM
Boards are a series of memory expansion
plug -ins for the IBM Personal Computer. The DSI -64K is $395, the DSI -192K
board is $845, with the DSI -256K board
selling at $1075. Each board is completely compatible with the IBM Personal Computer software and hardware,
and can be placed in any free slot.
Address: Davong Systems, Inc., 1061
Terra Bella Ave., Mountain View, CA
94043 (Tel: 415- 965- 7130).

VIC -20 Modem. The VICMODEM is
a plug -in to the user port of the Commodore VIC -20 computer and is a direct
connect, 300-baud modem having originate /answer and half/full duplex capability. $109.95. Address: Commodore
Business Machines, Inc., Computer Systems Div., 681 Moore Rd., King of Prussia, PA 19406 (Tel: 215- 337 -7100).
POPULAR ELECTRONICS

computers
Software
Sinclair Extensions. SUPER Z

is a

program for the Sinclair ZX -80 and
MicroAce computers that adds TAB,
SCROLL, MEM PAUSE, READ, RESTORE and
DATA to the BASIC. The statements are
contained in a machine -code module
that is invisible to the user. $9.95.
Address: Lamo -Lem Laboratories, Box
2382, La Jolla, CA 92038 (Tel: 714262- 5681).

Spelling Proofreader. "Spell" is
available for CP /M and HDOS sys-

tems. It detects misspelled words in documents such as WordStar and Magic
Wand. Effective dictionary size is over
50,000 words with a user -expandable
prefix /suffix table. Spell processes 4000
input words per minute and requires
48K of RAM. $49.95 plus $3 shipping.
On 8" CP /M or 5" Heath /Zenith
CP /M or HDOS. Address: The Software Toolworks, 14478 Glorietta Drive.,
Sherman Oaks, CA 91423 (Tel: 213986- 4885).

Learning Software. "Counting Bee"
designed for children ages 3 to 6 and
introduces them to counting, addition,
and subtraction. It features a learning
management mode that allows parents
and teachers to preset the system with
emphasis and duration tailored to individual needs. Requires Applesoft, 48K,
DOS 3.2 or 3.3. $29.95. Address: EduWare Services, Inc., 22222 Sherman
Way, Suite 203, Canoga Park, CA
91303 (Tel: 213 -346 -6783).
is

Communications Package. "Inter-

com" is a communications package for
CP /M and is written in 8080 code.
Designed for interactive communications as well as verified quantity file
transfers (including object files) it uses
several standard protocols. Features include four auto sign -on routines, four
user-definable routines, batch mode for
unattended operation, CP /M system
level commands including directory with
disk space utilization. $75. Address: End
of File, Inc., 3140 E. Shadowlawn Ave.,
Atlanta, GA 30305 (Tel: 404 -2339825).'

Apple WP. "Word Three"

is a full -

screen editor designed for the Apple
computer. Users can scroll forward or
backward; modify or replace text; insert
and delete characters, lines, paragraphs;
insert or append text from other files;
move blocks of text; set margins, tabs,
page length; perform line centering, indenting, and justifying; and make automatic text search and replace. Multiple
files can be printed, starting on any
page. $195. Address: Westico, Inc., 25
Van Zant St., Norwalk, CT 06855 (Tel:
203 -853- 6880).

Electronic Spread Sheet. CalcStar

Hayward, CA 94545 (Tel: 415 -887-

is

8080).

an electronic spreadsheet based on
CP /M and is useful for projects such as
budget plans, sales forecasts, cash flow
analysis, and evaluating the potential
effect of financial decisions with speed
and accuracy. Column widths may vary
from 3 to 63 characters and as many as
600 figures can be entered in one spread
sheet. Precision is to 12 digits. It also
provides for AVERAGE, MINIMUM, MAXIMUM, TRIGONOMETRIC functions, and
REGRESSION ANALYSIS. It can be used
with WordStar. Requires CP /M, 48K
memory, 80- column terminal. Soon to
be available for Apple II and TRS -80,
as well as UCSD Pascal. $295. Address:
MicroPro International Corp., 1299
Fourth St., San Rafael, CA 94901 (Tel:
415- 499 -0919).

Osborne 1 Utility. Micro-Link is a
communications package for the Osborne
that supports communication
with bulletin boards and information
retrieval services, as well as send and
receive files from other computers. It
uses the RS-232 port with a standard
modem. It supports originate and answer mode, full and half duplex, and
operates at 300 baud. Files can be transmitted in character, line, or memory
block protocols. $89. Address: Osborne
Computer Corp., 26500 Corporate Ave.,
1

For more
information
on

advertised
products,
equipment
tested, etc.,
circle
appropriate
number
on

postpaid
Free
Information
Card.

TRS -80 Business Package. CBP
(cassette business package) runs on a
TRS -80 Model III with 16K and consists of a data base manager, word processor, inventory control system, stock
management program, check balancer,
label printer, deposit calculator, a statistics program, a sort utility, and a key
access utility. $59. Address: Micro Architect Inc., 96 Dothan St., Arlington,
MA 02174 (Tel: 617-643 -4713).

Apple Atlas. What's Where

in the
Apple? is a comprehensive reference of
Apple II firmware and hardware listing
memory locations of PEEKS, POKES, and
CALLS. A numerical atlas having 2,293
entries and an alphabetical Gazetteer
with 1,419 entries provide names and
locations of various monitor, DOS, Integer BASIC, and Applesoft routines
and show what they are used for. Applesoft and Integer BASIC users will find
information which will enable them to
speed up programs. Assembly language
users can simplify coding and interfacing. 128 pages. $14.95. Address: Micro
Ink, Inc., 34 Chelmsford St., P.O. Box
6502, Chelmsford, MA 01824 (Tel:
617 -256 -5515).

EXPAND YOUR
ATARI 400`
TO 32K!
FOR ONLY

5119.95

Now with the Mosaic Expander and your
own Atari 16K RAM board you'll have 32K
RAM. Plus all the famous Mosaic quality

features: Four year warranty, bus compatability, highest quality components, complete instructions. All for
S119.95. Call toll free for your nearest
Mosaic dealer.

FOR NOW AND INTO THE FUTURE.

MOSAIC

ELECTRONICS
1- 800-547

-2807
P.O. Box 748, Oregon City, Oregon 97045 503- 655 -9574
' Trade Mark of Atar, Inc.
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LEARNING QUIZZES
FOR ELECTRO\CS
By FREDRICK W. HUGHES

Optoelectronics Quiz
Optoelectronics consists of two types of devices, sensors (photodiode, phototransistor, photoFet, LASCR, light activated
resistor, solar cell) and emitters (incandescent lamp, LED).
When light strikes a sensor, its resistance decreases (except
for a solar cell which produces a small voltage). When voltage

+12v

+12V

is applied to an emitter it produces light. Which of the two
choices shown below is the output voltage of the following
circuits when light strikes the optoelectronic device? (Consider the device's internal resistance to be zero ohms when conducting and infinite when not conducting.)

+12v

10K

10K

Vow-

VOUT

IM

+I 2V

+12v

10K
VOUT

VOUT

VOUT

$ IOK
IOK

1.

=

2.

5.

+12V

+5V

+12V

+12V

3308

10K

10K

VOUT
VOUT
VOUT

J

10K

6.

7.

+5V

8.

+5V

+12V

r

+12V

1
33011

10K

1

L
VOUT

+

I

1

V

+IV
10K

9.

Choices: a.

0

V

b. + 12

68K

10K

J

10.

V
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Thyristors Quiz

Thyristors are solid -state switches. Match the following symbols, graphs, and statements with the correct device given in
the choices.

+I

+I

+V

-V

+V

-V

+V

1
-I

5

6

7

8. The device that conducts only in one direction and can be
turned on with a negative pulse.

11. The device that conducts only in one direction and can be
turned on by a positive pulse.

9. The device that conducts in both directions and can be
turned on by a negative or positive pulse.

12. The device that is most likely to be found as the active
switch in a relaxation oscillator.

10. The device

reached.

that conducts only when breakover voltage

'q 'ZL 'B "LI.

'Q

'OL 'P

'6

g

Choices: a. SCR b. PUT c. DIAC d. TRIAC

is

'8 'B'L

'Q

'9

'P 'S 'P

'b 'e '£

'g 'Z '0

L

:SJeMSUd

Flip -Flop Quiz
Flip -flops can be turned on and off in various ways, depending
on the type of flip-flop. A bubble at the input means a negative going pulse will cause the appropriate action. When a
flip -flop is off, its Q output = 0 and its complementary Q

output =
that Q =

When a flip -flop is on, its outputs switch states so
and Q = O. With the input pulses shown, determine which choice represents the state of the outputs for each
circuit. Consider all flip -flops initially off.
1.
1

3
FFI

FF2

0

Q

4

5

Choices: a.Q= 1,5 =0,b.Q=O,15 =
ilo
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AMAZING
DEVICES
- -

41111t

PHASORSISHOCKWAVE

Is being tested by Gov't for not control Soon
PHASOR PAIN FIELD
to come under weapons restrictions as an infernal machine Easily hand -held.
Hazardous
Use with discretion. SOLD ONLY FOR ANIMAL CONTROL
PLANS,.
$15.00
PPF -1
Produces directional Held
IPG -3 INVISIBLE PAIN FIELD GENERATOR
of moderately intense pain to lower back of head up to 50 It Cigarette pack sized
enclosure is easily hidden.
PLANS
KIT
$39.50
$7.00 IPO.3K
PPF -1.

-

-

IP03
IP030

..

$49.50

-

ASSEMBLED FOR ANIMAL CONTROL

Produces directional 130
HUG -1 HIGH POWERED ULTRASONIC GUN
dbs of sound pressure energy at 20.24 kHz. Hand-held. intended tor lab use

HUO.1

..

PLANS

HOBBY

SENC
By Joe Desposito

$10.00

Technical Editor

LASERS
PARTICLE BEAM WEAPON
LHP-2.

$15.00

PLANS

BEGINNER VISIBLE RED NON -HAZARDOUS OPTICAL

DEVICE. Adjustable pulse.
KIT
PLANS..
L1111-2K
LHP -2
$7.00
LP- 3/LR6 -3. LASER PISTOL AND RIFLE COMBINATION
of Infrared energy.

-

$39.50
7-24 watts

PLANS
$10.00
LP.3ILRO.3
LGU-1
VISIBLE RED LASER GUN for holography. special effects, cloud

writing, etc.
LOU-1
LC -1
LC -1

PLANS

BURNING /CUTTING CO2 LASER

RUB -1.

.

-

$10.00
10-40 watts continuous

..

$15.00

WELDING/DRILLING RUBYIYAG LASER. intense red

...

RUB-1
HPS -1.

PLANS

$15.00

PLANS

HIGH POWERED PORTABLE ENERGY SOURCE FOR

LASERS S MAGNETIC WEAPONS exploding wires. shock waves. etc
KIT,
PLANS
..56.00
HPS-1K
$49.50
HPS-1
SECURITYIPERSONAL PROTECTION

-

INFINITY TRANSMITTER Uses telephone lines for selective home
or office listening while away on business or vacation.
$15.00
.. PLANS
INFO
PLANS
Device. long range. 50.4
$10.00
SD -4. SEE IN THE DARK
Long range
VWPM -5. WIRELESS TELEPHONE TRANSMITTER
VWPM -5K
KIT
PLANS
$34.50
VWPM 5
$10.00
INF -1.

-

-

-

Extended range
WIRELESS MICROPHONE
KIT...
PLANS.
FBT.TK
FIST-7
.$7.00
$34.50
HOD-1/TT-6 ELECTRONIC TRACKING AND HOMING DEVICE
KIT
PLANS
HOD- 1KITT -6K
$39.50
HOD-1/TT-6
$6.00
TAT -2 TALK AND TELL
Device records telephone when in use.
KIT.
$14.50
PLANS.
$5.00
TAT-2K
TAT -2
Produces energy capable of burning flesh.
PSW -3. PHASOR STUN WAND
FBT -7.

-

Intended as

PSW.3

a

Simple FS Meter
Q. My club does a lot of radio control
flying/car racing. Although most of the
guys keep their batteries charged, it
often appears that some transmitters are
not tuned for maximum output. Since
commercial field strength meters are
somewhat expensive, do you have a lowcost substitute? -Karl Elder, Mobile,
AL

A. The simple circuit shown here is a
voltage- doubling field strength meter

-

SHORT

ANTENNA

-

last resort personnel defense weapon
PLANS
PSW -3K
..$5.00

KIT

$59.50

001 pF

Send for hoe catalog descriptions al above items, kits and parts, plus hundreds
more. We accept, Hasler Charge and VISA or when ordering send check or money

order to

SCIENTIFIC SYSTEMS
DEPT.

Si

01, BOX 716, AMHERST N.H. 03031

/Ge

5K

SN76488. It says in your article to consult the Texas Instruments data sheet for
more information. I am interested in
making the project, but do not know
where to get this component (or where to
get the Texas Instruments data sheet).
Mark Scalise, Titusville, PA.

-

A. The chip

is available from some of
the companies that advertise in the back
of this magazine. Data sheets can be
purchased in book form (for example,
Radio Shack sells the Archer "Semiconductor Replacement Guide ") or ordered directly from the manufacturer.
However, most electronics retailers will
include the data sheet with the chip if
you request it.
If you don't live near a good electronics parts store, it would be wise to stock
up on catalogs from parts manufacturers. This way you will have a handy reference whenever you need parts.

PHONES

- -J
that requires no battery. The pot acts as

a sensitivity control, and almost any

low- current meter indicates relative
field strength. You can use an earphone
to listen to the modulation if desired. To
use, place the FS meter a few feet from

the transmitter, then touch up the output for maximum field strength.

The Drake DM2350 Digital Multimeter is a

convenient, small handheld liquid crystal
display meter ideal for the serviceman or
hobbyist. This 31/z digit meter is auto -ranging.
auto -zeroing. has polarity indication, and an
over-range warning signal. Battery life is
greater than 300 hours with a "low battery"
indicator. A continuity test sounds a signal
when circuit resistance is less than 20 ohms.
Dc accuracy is a basic 0.8 %.
Batteries, probes, 20 amp current shunt, spare
fuse and soft carrying case all included at $95.95
Add $2.50 shipping and handling per order.
Send check with order and provide street address
for UPS shipment. Ohio residents add Sales Tax.

Charge card buyers may call toll free:

In Ohio, or for

information call:

DRAKE
^

1

513 866 2421

R. L. DRAKE COMPANY
540 Richard Street, Miamisburg, Ohio 45342
INSTITUTIONAL AND DEALER INOUIRIES INVITED,
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A. Here is your circuit. All parts are
readily available. The battery could be
TEST

50A
3A

zn

Power -Supply Design
Q. I would like to build a regulated power supply. Specs: 0 to 50 V dc, 0 to 5 A.
It should include voltage and current
meters for output. I want to use it for
transistor work. -S. Thompson, New
York, NY.

A.

I question your power supply specs.
Do you really need the power you're asking for? If not, the "1982 Electronic
Experimenter's Handbook" on the

newsstands includes the complete design
of a power supply that is adjustable
from 11/4 to 33 volts and delivers up to
11/2 amperes with excellent regulation.
I'm fairly sure that this supply will meet
most of your needs if you are working
with transistors.

any lead -acid ranging from automotive,
motorcycle, through garden tractor variety. The battery will be kept on charge
as long as the commercial power is on.
To test the system, depress the normally
closed pushbutton switch. The lamp
should light.

Bomb -Burst Synthesizer
Q. I'm writing you in regard to the
"Project of the Month" in the February
1982 issue. The project is a bomb -burst
synthesizer, and the main component is a
Texas Instruments sound generator chip,

Have a problem or question in circuitry, components, parts availability, etc? Send it to the Hobby
Scene Editor, POPULAR ELECTRONICS, One Park Ave.,
New York, N.Y. 10016. Though all letters can't be
answered individually, those with wide interest will
be published.

1-800-543-5612

41»

Emergency Light System
I would like to make my own emergency light system -the kind that turns
on a battery -powered lamp when the
commercial power goes down. Do you
have a circuit ? -Alexander Olson,
Rochester, NY
Q.

POPULAR ELECTRONICS

SOLID-SVIlE
The newest in home

DENCLOPMCNTS

computers, fine stereo
components, color TV,
HAM radio, precision
test equipment,
innovative electronics
for the home -all in
easy -to- build,
money- saving kits.

By Forrest M. Mims

The Rainbow LED
ALIGHT- EMITTING diode capable of emitting each of the three
primary colors (red, yellow and blue) in
any combination would be an optical display designer's dream. Such a LED
would be far more than a tri -color emitter, for it could generate any color or
hue. With all three colors activated, it
would appear to be a white light.
So far, the rainbow LED remains an
elusive goal. The major obstacle is the
design of an effective blue emitter. Experimental gallium- nitride and silicon carbide blue -emitting diodes have been
demonstrated, but they are very difficult
to make. A mass -produced blue LED
has yet to appear.
I'm convinced that a practical rainbow LED will someday be developed. In
the meantime, the next best substitute
may be a gallium -phosphide (GaP) multicolor LED developed by Takao Yamaguchi and Tatsuhiko Niina of the Sanyo
Electric Co., Ltd. (Hashiridani, Hirakata, Osaka, Japan). This new LED consists of a stacked pair of pn junctions
arranged as shown in Fig. 1.
The new LED is constructed by first
depositing n- and p -type layers of crystalline GaP on an n -type GaP substrate.
The resulting pn junction emits red light
when forward biased.
Next, a second pair of n- and p-type
layers is deposited over the first two
layers. This junction emits green light
when forward biased. It also permits the
passage of red light emitted by the
underlying junction.
The green- emitting GaP layers block
electrical access to the p -side of the redemitting junction. Therefore, it is necessary to etch through the uppermost ntype layer to provide electrical access to
the top side of the red junction. This
explains the mesa structure in Fig. 1.
A non -mesa or planar diode may be
formed by etching channels through the
uppermost n -type layer. Contacts are
more easily applied to a planar version
of the diode.
GREEN

You may be wondering why the first
GaP pn junction emits red light while
the second junction emits green. The key
is the doping of the GaP crystalline
layers, which are epitaxially deposited
(grown) over the GaP substrate. When
oxygen is added to p -type GaP, a redemitting junction is formed. A greenemitting junction is formed when nitrogen is added to both p- and n-type
GaP.
Either junction of this new LED may
be biased independently of the other.
This permits the diode to function as an
emitter of either red or green light.
When both junctions are simultaneously
forward biased at various current levels,
the eye perceives the resulting two -color
combinations as red, orange, yellow or
green. The perceived hue is determined
by the relative brightness of the two
junctions.
An identical effect can be obtained by
switching each junction on and off at a
rate greater than about 20 Hz. Even
though only one junction is biased at any
given instant, the human eye's persis-

Send today
for your

FREE

Heathkit
Catalog

tence of vision causes the red and green
to merge into intermediate hues. The
color perceived is governed by the duty
cycle and current level through each

junction.
Applications for Sanyo's new LED
include multi -color indicators and displays. The most interesting applications
will incorporate arrays of the new diodes
to form multi -color characters, digits,
and even images.
Yamaguchi and Niina have published
an interesting paper that describes in
detail the construction and operation of
this new LED. Entitled "A High Brightness GaP Multicolor LED," it appeared
in the IEEE Transactions on Electron
Devices (Vol. ED -28, No. 5, May 1981,
pp. 588 -592). You can find this journal
at most technical libraries.

Conventional Multicolor LEDs. Until LEDs like the one in Fig.

1

become

coupon is missing, write
Heath Co., Dept. 010 -892
Benton Harbor, MI 49022

If

Send to: Heath Co., Dept.010 -892
Benton Harbor, MI 49022.
Send my free Heathkit Catalog now.
am not currently receiving your
catalog.
I
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1. Cross section of
the new monolithic
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dual color LED.
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solid-state developments
available commercially, you can experiment with two -chip versions that are
available now. These devices are made
by installing red- and green- emitting
chips side -by -side on a single LED integrated circuit header.
Dual -chip LEDs made in this manner
are called bi -color or tri -state LEDs.
Tri -state refers to the possibility of
obtaining a third color, yellbw, by biasing both diodes simultaneously or in rapid sequence.
You can obtain bi -color LEDs from
Radio Shack, Opcoa (330 Talmadge
Rd., Edison, NJ 08817), AEG -Telefunken (Rt. 22, Orr Drive, Somerville,
NJ 08876), and possibly other sources.
The Radio Shack and Opcoa diodes are
two -lead devices in which the two chips
are internally connected in reverseparallel. This means the direction of
current flow must be reversed to switch
colors. For the intermediate color of yellow, an ac bias must be provided.
Figure 2 shows a simple circuit to
apply an ac bias to two -chip diodes like
these. The two TTL gates form an astable multivibrator whose switching rate is
controlled by potentiometer Rl. At slow
switching rates, the diode alternates between red and green. The effect is quite
striking. At fapter rates, the two colors
merge into a washed -out orange or yellow hue.
For more information about this circuit and driving such dual -chip LEDs,

+sv

Fig. 2. Simple bicolor LED driver.

see "Tri -State LED Demonstrator," the

"Project of the Month" in the September, 1979 issue of this magazine.
AEG -Telefunken's dual-chip LED,
designated the V 518 P, incorporates
separate anode connections to each of
the two chips. The header to which the
chips are soldered serves as a common
cathode. Though I've not yet experimented with this new LED, I suspect it
is better suited for the production of yellow than the two -lead, tri -state LEDs. A
simple battery and potentiometer arrangement should be all that is necessary to produce red, yellow, green and
intermediate hues.
A High- Quality Audio Amplifier. In
an era of increasingly low-cost audio

... in the comfort of your own home
or office, you'll be able to shop and bank
electronically, read instantly updated major
newswires, analyze the performance of a
stock that interests you, send electronic mail
to business associates across the country,
then play Bridge with your best friend in San
Francisco and two strangers in Chicago and
Dallas.

SOMEDAY

amplifier integrated circuits, who would
spend $52 for a hybrid amplifier? Apparently, dedicated audiophiles and
those requiring very- high -quality audio
amplification.
Modular Audio Products, a unit of
Modular Devices, Inc. (50 Orville Drive,
Airport International Plaza, Bohemia,
NY 11716), recently introduced the
Model 5008 Hybrid Dual Balanced
Transformerless Amplifier. The amplifier is housed in a nine -pin package
measuring 1 inch by 0.8 inch by 0.25
inch.
The 5008 will operate from a bipolar
supply of 12 to 20 V. The equivalent
input noise is an exceptionally low
-110 dB. Total harmonic distortion is
0.05% over a range of 20 to 20,000 Hz.
The frequency response over this range
varies within ±0.25 dB. Crosstalk between the two channels is -80 dB at 20
kHz.
Modular Audio Products notes that
the 5008 can be used in many different
audio applications. For example, it can
provide a pair of noninverting, high impedance input amplifiers with up to
40 dB of gain, or it can be used to make
a pair of inverting summing amplifiers.
It can also be used in various differential
input /single- and double-ended output
applications. Write the company for
more information.

Sensitive -Gate

Triacs.

Motorola

(Box 20912, Phoenix, AZ 85036) has
announced a new family of triacs designed to be triggered directly by microprocessors and microcontrollers. The
new triacs, which will switch up to 8 A,
can also be interfaced directly with 5volt, low -level logic.
The MAC228 -2 through MAC22810 have a gate sensitivity of only 5 mA
and can switch a maximum of 50 to 800
V, depending upon the device.
These new triacs range in price from
75¢ to $2.55 in quantities of 100. They
are well- suited for interfacing home
computers with ac line- operated appliances and devices.

High-Power Light- Activated
SCR. Low -power light- activated SCRs
(LASCRs) have been available for
A

WELCOME TO SOMEDAY
Someday is today with the CompuServe Information Service. All this
and more can be accessed with a local phone call in most major
U.S. cities. For hardware you need a terminal or personal computer
and a modem. The CompuServe Information Service costs only $5.00
per hour, billed in minute increments to your charge card.
Ask for a demonstration at a Radio Shack Computer Center.
Videotex software is available for various brands of personal
computers. CompuServe Information Service, 5000 Arlington Centre
Blvd., Columbus, Ohio 43220. (614) 457 -8650.

CompuServe
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many years. They are often used to
make remote photographic flash units
(slave units), which fire when a master
flash unit is activated some distance
away.
An
important application for
LASCRs is in circuits susceptible to
noise-induced false triggering. Ordinary
SCRs are highly susceptible to false
triggering.
Westinghouse Electric (Pittsburgh,
PA 15222) has gone a step farther by
making a high -power LASCR capable
of switching up to 800 A at 3000 V. A
standard SCR was used to make the
new light- triggered version. The gate
region of all SCRs is light sensitive.
Westinghouse exploited this fact by
placing one end of an optical fiber adjacent to the light-sensitive region of an
existing SCR. The SCR is triggered by
POPULAR ELECTRONICS
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infrared from a semiconductor
laser.
Westinghouse plans to use the modified SCR in ac power- transmission systems. Though the light- triggered unit is
more costly than the standard version,
overall cost is lower since elaborate
noise - reduction circuitry is no longer
needed.
Light- activated SCRs are very useful
for many hobbyist and experimenter applications. I last covered their use in the
"Experimenter's Corner" published in
this magazine in November, 1975 (pp.
109 -110). If you cannot find this issue at
a library, the column has been reprinted
in 103 Projects for Electronics Experimenters (Tab Books, Inc., 1981). If
there is sufficient reader interest, I'll
work up some new LASCR circuits and
describe them in another column.
a pulse of

0
Q

"only" $1 per digit in large quantities.
Recently I received from Jameco
Electronics (1355 Shoreway Road, Belmont, CA 94002) a flyer offering dozens
of different kinds of LED displays at
closeout prices as low as 5.50 per digit!
For example, the National NSA198 9digit multiplexed common -cathode display can be purchased at two for 990.
I assume these displays are being
"dumped" as a direct result of the virtual demise of LED calculators and
clocks. Liquid -crystal displays have almost taken over this market because
they use much less current than LED
versions. But at these ultra -low prices, I
plan to stock up on some LED displays!
They are very handy for circuits designed for operation at night or in darkrooms. They're very small and can be
operated at 5 to 10 mA in many cases. If
that's too much current drain, it's possible to switch the display on for brief
viewing periods every few seconds.
Jameco has a minimum order requirement of $10. Their flyer reports only
limited quantities available so act fast if
you intend to order.

CHANEY
}Inc.
electronics

Minimum Order $9.00
Please include 51.50 for shipping (UPS4
We accept VISA and MASTERCHARGE
EXTRA FAST SERVICE

PHONE ORDERS:

óP.O. BOX 27038. DENVER, COLO. 80227
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LED Numeric Display Price Breakthrough. Remember MITS, Inc., the
company that introduced the first complete hobby computer kit? Before developing the Altair 8800, MITS developed
several versions of a kit calculator. I well
remember how Ed Roberts, then president of MITS, longed for the time when
LED displays would be available for
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3VDC ELECTRONIC WARNING FLASHER KIT
This portable battery operated device continuously
' r`\\\\
emits
be of
in, light at a nces
rate, Can he seen for great distances making it a
great safety device Features xenon flashcube. Operates
on 3VDC (two 5V Batteries) Size of board 2421 e 2 "W
C3207 $7.95
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FASCINATION STAR KIT
Produces an "exploding stare visual effect using 25
LEDS andgro pof Lry Sli center LED lights firstsethen
the next group of LEDS light and then another set of
lights until the outer edge of the star lights up The
process then reverses itself Operates from 9V battery. C4432
510.95
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3CHANNEL COLOR ORGAN
Very popular 3 channel color organ causes lights of your choice
flash to

1

Q

y pQ

SOUND EFFECTS GENERATOR KIT
r- Iv
Exciting sound effects kit uses the popular 1176477
UV
chip to develop phasor, locomotive, siren. tweeting
bird. organ. Model T. etc sounds Uses dip switchI
for simple programming of the generator. Operates
from 9V battery Size of board. 3 25" a 2'
C4422
512.95
PHASOR GUN SOUND AND LIGHT KIT
Here's a simple kit which makes an excellect first project Uses speci.
IC.
space hasortransistor and LED
produng
"outer space phasor gun" sound and flasNng
red light. Operates from 9V battery Size of
board 1" e 1.2"
cs
04484
54.00
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10 WATT SIREN KIT
Kit provides a loud alternating tone output Uses two IC's and a pow r
transistor to provide a reliable performance Features variable sourd
control and 6 to 12VDC operation. Requires 8 ohm
speaker Size of board. 3.5" e LS"

C.

SEQUENTIAL LED FLASHER KIT
This kit combines IC circuitry ani 10 jumbo red
to produce a unique visua display. LEOS
continuously light sequentially f-om right to left Easy to
build kit. Operates from 9V battery Size of board- 5 25"
C4431
$6.75
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PHOTO SLAVE TRIGGER KIT
Probably the most sensitive slave trigger kit on
the market Simply Connect to the strobe that will
be used as the slave. When the raster strobe
is fired the slave strobe will also flash Size of
board: 1 5" x 1"
,,
6.00

Q

coi

-\ ,.
/r

QLEDS

0

0

ELECTRONIC WHEEL OF FORTUNE KIT
, Push the start button and a bright red ball (LEDS)
B
0
r,
appear to spin around ten numbers When you release
'
the button the electronic ball appears to slow down
and finally comes to a stop on one number As the ball
spins a small speaker emits a ticking sound in synchronization Unit
o,erateslrom 9V battery. Size of board. 2 9" x 2 6" C3806 fs.99
AC FAILURE ALARM KIT
Have you ever been late because the AC went off and your clock raao
w
diy
this Well. to theneed not happen
Sim) Ply plug this urn into the wall outlet and d the AC
goes off the unit emits a tone. Features green
ready light and piezoelectric tone device OperC4483
ates on 9V battery Size of board. 2.B" e 2.3"
S475

.-
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STROBOSCOPE KIT
Reliable IC design kit tor use m physics experiments or
troubleshooting. Optically stops motion of fans.
wheels. pullys, flywheels, etc The stroboscope
operates from standard 120VAC and features bright
xenon flash tube and IC design. Size of board: 3 5" x 4 75"
29.95
C4070

p

303 -781 -5750

SEND FOR OUR COMPLETE ' CATALOG OF KITS AND PARTS.

120VAC VARIABLE STROBE UGHT KIT
Complete variable rate strobe Sght kit produces britliant flashes of light. Operates from standard
120VAC. Reliable design -thousands of these are
in use throughout the world. Overall size of com
pleted board: 3"L e 2"W e 31H
C3071
57.50

0

p

beat of

music. Features

level control

and 3

separate AC outlets to connect Christmas lights.
lamps, etc. Operates from 120VAC Size of board.
3" x 5"
04530
68.50
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McIntosh
STEREO CATALOG
and FM DIRECTORY
Get all the newest and latest information on the new
McIntosh stereo equipment in the McIntosh catalog. In
addition you will receive an FM station directory that
covers all of North America.

A New Timer. Panasonic (division of

Matsushita Corp.,
Panasonic Way,
Box 1503, Secaucus, NJ 07094) has
introduced a long -period timer in a 7 -pin
SIP (single in -line package). Designated
the AN6780, the new timer can provide
1

delays lasting one second to one week
depending on the values of an external
resistor and capacitor.
The timer consumes a maximum of 10
mA and can be operated from 4.5 to 12
V. It can directly drive a low-power
relay. I haven't determined the single unit cost of this new chip, but in 1000unit quantities the AN6780 can be purchased for only $1.05. For pricing and a
data sheet, write Panasonic.

0

pQS

r
SEND

McIntosh Laboratory, Inc.
East Side Staion P.O. Box 96
Binghamton, N.Y. 13904-0096

PE

1

NAME

TODAU!

ADDRESS

LCITY

STATE

If you are in a hurry for your catalog please send the coupon to McIntosh.
For non rush service send the Reader Service Card to the magazine.
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SEE YOUR DEALER TODAY
DEMAND THE ORIGINAL

Í'FirestiK'
ANTENNAS
ACCESSORIES)

LET THE OTHERS

LISTENING
By Glenn Hauser

PLAY GAMES!
WE MANUFACTURE
ONLY THE VERY BEST
ANTENNAS!
AM /FM AUTO RADIO

CITIZENS BAND
CORDLESS TELEPHONE
Dealer & Distributor Inquiries Invited
SEND FOR FREE CATALOG
'Flresttk' Antenne Company
2614 East Adams /Phoenix, AZ 85034

Name
Street

State

Zip
Serving the CB and

Communications Market Since 1962.
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SAVE!
TIME

MONEY

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:
1

PIONEER

JVC

KENWOOD

TEAC

MARANTZ

SANSUI

TECHNICS

SONY

AND MORE THAN 50 OTHERS
BUY THE MODERN WAY
BY MAIL

FROM

BANK CARDS ACCEPTED
12 East Delaware

Chicago, Illinois 60611
312 -664 -0020

800 -621 -8042
CIRCLE NO 22 ON FREE INFORMATION CARD
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1 Taiwan,

HE Voice of Free China, Taipei,
has broadcast to North
America in English for many years. But
because of relatively low power, unfavorable program scheduling, and poor
propagation conditions, it has been particularly difficult to hear, especially
along the eastern seaboard.
All this changed dramatically January 1, 1982, when WYFR (Family Radio) in Okeechobee, Florida, started relaying VOFC programs. There was no
advance notice, and the move took
everyone by surprise. This is the first
time, to our knowledge
least since
World War II -that a private U.S.
shortwave broadcaster has relayed programs for a foreign station.
WYFR believes in expanding its services. But just as the VOFC is tough to
hear in eastern North America, WYFR
has the same problems being heard in
China and India. The only practical
solution is to broadcast from a point
closer to the target area, either by building a new relay station or by using an
existing facility. WYFR had approached
several other overseas stations about
swapping program material (among
them Israel Radio), but the first mutually satisfactory agreement involves
the Nationalist Chinese.
The VOFC's facilities carry WYFR
broadcasts in Mandarin and English to
China and India, for approximately the
same number of hours that the VOFC is
heard over WYFR. (WYFR says no
money is changing hands.) However,
this is not the first time the Broadcasting Corporation of China has carried a
U.S. station's programs. Until a few
years ago, several Taiwanese transmitters were at the disposal of Radio Liberty, so it could reach the Soviet Union
from the east as well as the west.
The program trade did not begin until
WYFR had an additional transmitter in
use at Okeechobee, so there would be no
net loss in its own broadcast time. The
arrangement has raised some eyebrows
in Washington, DC, since U.S. broadcasters, including shortwave, are supposed to operate in the "public interest,
convenience and necessity," and not
serve as foreign propaganda outlets. But
lately, the FCC has attempted to limit
its authority to technical matters, staying out of programming decisions. Three
weeks after the VOFC broadcasts were
first heard on WYFR, an FCC spokesman publicly stated that the Commis-

-at

City

k

Taiwan Gets American Relay Station
sion did "not officially know about" the

arrangement.

The initial schedule for VOFC-viaWYFR (which by now may have made
seasonal frequency changes, if the experiment has continued) included English at 0200-0300 GMT on 11,740
kHz, and 0300-0400 on 5985 kHz; three
different Chinese dialects at 0000 -0300
GMT on 5985 kHz; more Chinese at
2200 -2300 GMT on 15,130 kHz; and
Spanish at 2100 -2200 GMT on 15,130
and 0400-0500 GMT on 11,740.
To keep programs timely and costs
down, only the news portion of each
broadcast is fed via satellite telephone;
the remainder of the hour -long programs are on pre- shipped tapes. WYFR
is well acquainted with this technique
since all its regular programming is produced and recorded 3000 miles away in

Oakland, California.
Starting a couple of weeks before the
WYFR program swaps was another new
shortwave English broadcast to North
America. Muammar Qaddafi authorized his Radio Jamahariyah to insert
an hour of English into its already
extensive schedule of Arabic broadcasts,
at 2300 -2400 GMT on 11,815 kHz. At
first the audio quality was incredibly
bad. The programs include lots of material on U.S.- Libyan relations (mostly
negative), readings from the Green
Book, and news at 2330 GMT. Bending
over backwards to attract an American
audience, the station also plays Western
music during this hour.
Americans who understand only English also benefit from the brief English
segments broadcast by the Nicaraguan
clandestine station, Radio Quince de
Septiembre, 5565 kHz (variable). However, the accent is rather heavy, as the
material is intended for the Caribbean
minority along Nicaragua's east coast.
These English segments are heard at
various times (such as 1220 and 0355
GMT) within longer programs that are
mainly in Spanish.
On the minus side, Radio Free Europe has dropped its weekly ten minutes
in English because it wasn't getting
much response from Czechoslovakia,
the broadcast's target area. This program could be heard quite well even in
the U.S. (except wintertime).
In December 1981, the Salvadorian
government swept through a rebel
stronghold in an effort to put clandestine station Radio Venceremos off the
POPULAR ELECTRONICS

air. Though the station disappeared for
a couple of weeks, it came back with a
stronger signal around 6907 kHz at
0000 and 1200 GMT and was soon
joined by two more allied stations: Radio Farabundo Marti, first on 6914 and
then on 6900 kHz at 1100 -1200 and
0130 -0230 GMT; and Radio Unidad,
around 7000 kHz, which at first confined its broadcasts to weekends at
about 2100 GMT.

Traveler's Information Service.

Besides the Caribbean Beacon, Anguilla, on 1610 kHz (which plans to add
1570 kHz from Grand Turk), there are
an unknown number of very -low -power
stations in the U.S. on this same frequency. They are Travelers' Information Service (TIS) stations, each with
just a few watts of power for local reception. But under quiet nighttime conditions they can be heard hundreds of
miles away. Programming is limited to a
brief, repetitive tape loop.
We uncovered a few of these stations
during a vacation trip last summer
(some may be active only in the summer). There's one in Davenport, IA,

advertising about highway construction
much farther west on the Interstate.
Devil's Tower National Monument
sported signs about such a station, but it
was not heard, and Mount Rainier is
supposed to have a TIS station at its
southwest and northwest entrances. Just
southeast of the mountain, on U.S. 12
near Naches, another TIS transmitter
advises about fire dangers in the national forest.
Yellowstone National Park has several such stations, one at each entrance
and at major stops inside the park. (The
transmitters at Old Faithful and Uncle
Tom's Parking Lot were slightly off frequency- around 1609.8 kHz.) A new
TIS station just went on the air this past
July at Curecanti NRA, at the Elk
Creek Visitor Center on U.S. 50 west of
Gunnison, CO. The Elk Creek unit is
mounted on a pole, including the solar
cell power supply! Other TIS stations
reportedly operate from the Sierra Nevadas, Cape Canaveral National Seashore, and airports in Cincinnati, OH,
and Tampa, FL.
At the bottom of the AM band (530
kHz) are more stations of this type,
along with Highway Advisory Radio
(HAR) outlets. There's an HAR station
in Atlanta, GA, at the southern junction
of 1 -75 and 1 -285, and another one
recently appeared between Dallas and
Fort Worth in Texas. Recently, Knoxville, TN, used a cluster of synchronized
HAR transmitters while extensive construction to correct "Malfunction Junction" was underway. These have been
heard as far away as Maryland and
Florida. And at least one such outlet
may continue to help expedite the 11million visitors expected for the 1982
World's Fair opening in Knoxville for a
six -month run starting May 1. Another
low -power 530-kHz transmitter promotes the facilities at Gatlinburg.
0
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Jerry Willis and Merl Miller
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Four -Drive Double -Density Disk Controller
for H /Z -89 Includes Parallel Printer Port

$249.95

40- and 80 -Track Add -On Drives
for the H Z -89 and H -8

from $399
Now! Percom Disk Storage for Your Heath Computer.
Percom we've been making mini -disk systems since 1977.
Our proven disk controller design, featuring digital phase -lock loop data separation,
gives rock -solid performance.
Every Percom drive sold is double tested to Percom specifications.
And every drive receives a 48 -hour operating bum -in, a qc check that virtually
eliminates the possibility of shipping drives with latent defects.
Get all the details about Percom's new
Z line of quality mini -disk systems for Heath
Yes...Fd like to know more about Percom Z drives and
the Percom Z controller.
computers.
Rush me free literature.
Fill out and mail us the coupon now.
Send
At

to

PERCOM DATA COMPANY, Inc., Dept 26P01
1122(1 Pagemill Road. Dallas TX 75243

PERCOM'
...ARGON. DATA COMPANY. INC
11220 O.a.+la Real Ulm, Tom 75213

name
-

Toll -Free Order Number: 1- 800 -527 -1222

street

city

/ip
PRICES AND SPECIFICATIONS SUBJECT
TO CHANGE WITHOUT NOTICE.
C 1981 PERCOM DATA COMPANY, Inc.
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EQUIPMENT AND TRAINING
NO OTHER SCHOOL CAN MATCH.
NTS HOME BARING INVITES YOU TO EXPLORE MICROCOMPUTERS,
DIGITAL SYSTEMS AND MORE, WITH STATE -OF-THE -ART EQUIPMENT
YOU ASSEMBLE AND KEEP
Without question, microcomputers are the
state of the art in electronics. And NTS is the
only home study school that enables you to
train for this booming field by working with
your own production -model microcomputer.
We'll explain the principles of troubleshooting 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

Send for the full color catalog in the electronics area of your choice -discover all the
advantages of home study with NTS!
NTS also offers courses in Auto Mechanics,
Air Conditioning and Home Appliances. Check
card for more information.
1.

and solve

them.

We

believe

that training
on production model equipment,
rather than home -made learning devices,
makes home study more exciting and relevant. That's why you'll find such gear in most
of NTS's electronics programs.
For instance, to learn Color TV Servicing
you'll build and keep the 25-inch (diagonal)
NTS /HEATH digital color TV.
In Communications Electronics you'll be
able to assemble and keep your own
NTS /HEATH 2 -meter FM transceiver, plus test
equipment.
But no matter which program you choose,
NTS's Project Method of instruction helps you
quickly to acquire practical know -how.
sK
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Simulated TV Reception

4.

/ 3.

NATIONAL
TECHNICAL

NTS Training
n

and
tndustriN E1aCfronlp

SCHOOLS
TECHNICAL -TRADE TRAINING SINCE 1905

Resident and Home -Study Schools

4000 S0. FIGUEROA ST.. LOS ANGELES. CA. 90037
1.

The NTS /Rockwell AIM 65
Microcomputer A single board unit
with on -board 20 column alphanumeric
pr nter and 20 character display. A 6502 -based
unit 4K RAM, expandable. 2. The NTS /KIM -1
Microcomputer A single board unit with 6 digit
LED display and on -board 24 key hexadecimal
calculator-type keyboard. A 6502 based
microcomputer with 1K RAM, expandable.
3. The NTS/HEATH H -89 Microcomputer
features floppy disk storage, "smart"
video terminal, two Z80 micro-

processors, 16K RAM memory, expandable to 48K. 4. The NTS/HEATH GR2001 Digital Color TV (25" diagonal)
features specialized AGC -SYNC muting,
filtered color and new solid -state high
voltage tripler rectifier.
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NATIONAL TECHNICAL SCHOOLS
Dept 205 -052
4000 South Figueroa Street.
Los Angeles. California 90037

Please rush FREE color catalog on course checked below
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MicroComputers /MlcroProcessors
;11 Air Conditioning
Communications Electronics
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Digital Electronics
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Check if interested ONLY in classroom training in Los Angeles
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Experimenting with Low -Power Integrated Circuits
INTEGRATED circuits did not replace discrete component
circuits overnight. While it's true that some of the delay in
switching to ICs was caused by resistance to new technology,
early integrated circuits were often slower and more expensive, and usually required more power than their discrete
transistor counterparts.
Today's ICs are far less costly than those sold a decade ago.
They also operate at much faster speeds. Recently, considerable attention has been given the development of new ICs that
consume much less power than their predecessors.
Though CMOS technology is the best known low -power IC
technology, other kinds of micropower integrated circuits
have been developed. Some combine conventional bipolar and
MOS transistors. Others employ conventional bipolar fabrication in circuits optimized for low -power operation.
Though many one -of-a -kind low -power linear (analog) and
digital chips have been available for some time, several semiconductor companies have concentrated on the development
of low -power versions of existing conventional chips. The new
chips can usually be substituted directly for their power -hungry predecessors.
Although low -power versions of existing chips often cost
more, they pay their own way with the extension of battery
life they provide. Keep this in mind as we examine several
circuits before and after a low -power IC has been substituted
for a functionally similar, or even identical, conventional IC.

555/7555 Bouncefree Switch. Figure

1

shows a

straightforward bounceless pushbutton made by connecting a
555 timer or its low -power equivalent, the 7555, as a mono%/cc

(7'3 ro f/SV)

Vcc

ator resets the flip -flop, thereby turning on the transistor
across Cl. This discharges Cl and forces pin 3 low.
The time constant of the circuit is 0.69 x RI Cl. Therefore,
when Rl is 100,000 ohms and Cl is 0.1 microfarad, the positive output pulse at pin 3 will be about 7 milliseconds.
Since the timing cycle does not begin until the trigger pulse
is complete, momentary spikes such as those which accompany the closure of most mechanical switches will have no effect
on the circuit's operation. They will merely reset the oneshot.
I have tried both 555 and 7555 versions of the circuit in
Fig. 1. The 555 version worked perfectly the first time, but a
problem developed when I exchanged the 555 for a 7555. The
output remained high indefinitely. Sometimes it even switched
from high to low for no apparent reason.
Since the low -power 7555 is 'supposed to be a direct replacement for the standard 555, I could not understand this problem. Besides, I have used the 7555 in various other circuits
with no problems whatever.
Then I recalled the trigger input of the 7555 is a MOS
transistor having a very high input (gate) impedance. When
such an input is allowed to float, as when the input switch is
open, the lead connecting pin 2 to the switch acts as an antenna which couples stray signals directly to the trigger input

transistor. This explains the erratic operation of the circuit.
I solved the problem by inserting a 10- kilohm resistor
between the trigger input and Vcc. This resistor forces the
trigger input high when the switch is not depressed. It can be
used with the 555 version also, but my 555 version did not
trigger on stray signals.
As you can see, the 7555 is not necessarily a direct substitute for the 555 in all applications. Its use, however, does not
always mean additional components are required. For example, in the free -running astable mode, the 7555 does not
require a decoupling capacitor between the control -voltage
input (pin 5) and ground. Furthermore, the 7555 has a wider
supply voltage range (2 to 18 volts) and can operate at a speed
of up to 500 kHz. It also requires much smaller trigger,
threshold and reset currents, typically 20 picoamperes.
How do the supply currents differ? The standby current
drain of the circuit in Fig. is 6.7 milliamperes when a 555 is
installed but only 0.16 milliamperes when a 7555 is used.
When the output is triggered high the drain of the 555 version
falls to 5.5 mA while that of the 7555 rises to 1.1 mA.
Obviously, the very low current consumption of the 7555
version makes the circuit in Fig. well suited for battery powered operation. The 555 version consumes 42 times more current in the standby mode!
Though the 7555 typically costs twice the price of the 555,
I've had very good success using it in a wide range of circuits,
and I plan to use it in all battery powered circuits which
require 555 timer chips.
The 7555 is made by Intersil (10710 N. Tantau Ave.,
Cupertino, CA 95014) and Exar (750 Palomar Ave., Sunnyvale, CA 94088). It's available from Jameco, Radio Shack,
and other companies that advertise in this magazine.
1

1

WNEN 7555
(SEE TEXT)

*USE
Fig.

1.

SELECTED

Adjustable-output bouncefree switch.

stable multivibrator. Initially, CI is short -circuited by a transistor in the timer. This forces the output (pin 3) to go low.
A negative pulse at the trigger input (pin 2) sets an internal
flip -flop which turns off the transistor across CI. This causes
the output to go high and allows CI to charge through RI.
When the voltage on Cl reaches 2/3 Vec, an internal compar98

567/XR -L567 Tone Decoder. Figure

2 shows a basic
tone -decoder circuit that uses either a 567 or its low -power
counterpart, the XR -L567, to detect a signal having a frePOPULAR ELECTRONICS

experimenter's corner
quency of about 10 -kHz. The L567 achieves low -power operation by means of high -value resistors. Conventional on -chip
resistors cannot have high values without taking up considerable space. However, the L567 employs ion implantation, a
method of selectively disrupting the silicon surface with an ion
beam, to produce small resistors with high resistances.
I've had mixed results using the L567. The circuit in Fig. 2
t9V
cd
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7N

5-67/ L 5-67
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c/0021T
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Fig. 2. A 10 -kHz tone decoder.

works fine with either the 567 or L567. No component
changes are necessary. The frequency responses of the two
versions, however, are slightly different. The 567 version turns
on the output LED when the input signal is about 10.3 kHz.
The L567 actuates the LED when the input signal is about 9.1
kHz. This means exact substitutions may not be possible since
trimming of some external components may be required
before the L567 version will respond to the same frequency as
the 567 version.

STOP PAYING RENT TO THE
PHONE COMPANY!!!

For more

information
on
advertised
products,
equipment
tested, etc.,
circle

appropriate
number

The phone company is charging you as much as $7.77
a month for each telephone that you are renting. It
makes good sense to return those outdated phones to
"Ma Bell ', and do away with rental fees forever.
Invest in the phones of the future from US Tron'''
Phonanza Model P.H. 111 will automatically redial the last
number you have dialed and simplify the calling of busy
numbers. The mute switch gives you privacy. All this at
the remarkable price of $24.95- Buy your first Phonanza
at $24.95 and we will otter you a second one at only
$19.95 This will include two tree wall holsters which
value at $6.95 each

Low -Power Op-Amps. Many different low -power operational amplifiers are available. RCA's CA3440 BiMOS (bipolar /CMOS), for example, dissipates only 500 nanowatts.
RCA also makes a low -power version of the 741. Designated
the CA3420, the chip operates from as little as ± volt and
draws only 350 microamperes. National's LF441 is a low power version of the LM148, which draws only 150 ALA.
One of my favorite low -power op -amps is the LM 108/208/
308. This family of op -amps will operate over a supply voltage
range of ± 2 to ± 20 volts. The maximum supply current is
1
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counterpart.
The L567 is made by Exar (see the address given above). It
costs about 50 percent more than the 567. In quantities of
100, the price is $1.23. Contact an Exar distributor for current pricing and availability. Jameco stocks Exar chips and
might have the L567 available. Their latest catalog, however,
doesn't list this relatively new chip.

Everyone's talking about U.S. Tron'" being the
Innovator In the telephone Industry. Shouldn't you
have your own U.S. Tron'" phone to talk on?

If

on

Current consumption of the L567 circuit in the standby
mode is a very low 0.97 mA when Vcc is 7 volts. When a signal
is detected and the LED is glowing, the current drain rises to
.6.8 mA.
The standard 567 consumes much more current. During
standby the drain is 10.4 mA. This rises to 22.5 mA when the
LED is on.
Though the circuit in Fig. 2 works well, I've not been able to
get the L567 version to respond to a 1 -kHz signal. For this
experiment, RI was changed to 10 kilohms, Cl to 0.1 p,F, C2
to 2.2 µF, and C3 to 1µF. Though the 567 version of the
circuit responded well (at about 1.1 kHz), the L567 version
failed to respond. I intend to continue working with the L567
in an effort to better understand this problem. Since many
applications for this chip involve very low signal frequencies,
it is imperative that the L567 work as well as its high -power

Please add $2.50 for insured postage and handling for
first product and $1.00 for each additional product.
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The high input resistance of this op-amp family (70
megohms for the LM108/208 and 40 megohms for the
LM308) allows its use in applications normally filled by FET
amplifiers.
Figure 3 shows a high -performance, photodiode amplifier
designed around an LM308. Though many different op amps
can be used in this circuit, including the popular 74I C, the
LM308 provides superior gain (up to 300 V /mV), low -noise
operation (about 300 µV at 10 kHz), and reasonably good
frequency response (a unity -gain frequency of nearly
MHz).
1

Fig. 3. An op amp photodiode amplifier.

The circuit in Fig. 3 consumes 230 µA when the supply
provides 6 V. When a 741C is substituted for the LM308, the
current consumption rises to about 600 µA. In addition, the
noise level rises when a 741C is used, and both the frequency
response and the gain fall. Obviously the LM308 is superior to

the more economical 741C in this and many other applications. The 741C, however, does not require an external frequency compensation capacitor (C2).
Incidentally, C2 can be connected to the LM308 in one of
two ways. One enhances the chip's frequency response while
the other reduces noise coupled from the power supply. See
the LM108/208/308 data sheet for specific information.
The circuit in Fig. 3 is designed to receive pulsed lightwave
signals. For dc applications, such as detecting starlight,
remove CI and connect the photodiode directly to the inverting input (pin 2) of the op amp. In either mode, the circuit
functions as a current -to- voltage converter with gain. The
output voltage is the product of the photodiode current and
the feedback resistor (R1). When used with an LM308, this
circuit provides the input stage for an exceptionally sensitive,
high -performance, lightwave receiver.
TTL vs TTL LS. TTL is well liked for its fast switching speed
(10 nanoseconds propagation delay per gate). However TTL
is power hungry. The four gates in a 7400 Quad NAND gate
package, for example, consume a total of 4 ALA when all four
outputs are high. The drain rises to 12 µA when all four outputs are low.
Low -power Schottky TTL preserves the very fast switching
speed of conventional TTL but provides much lower current
consumption. The 74LS00, for example, consumes a total of
0.8 µA when all outputs are high and 2.4 mA when all outputs are low. This is only one -fifth the current required by the
TTL 7400. Although TTL LS costs more than standard TTL,
the low power consumption is worth the added price. Battery powered operation becomes a real possibility for many TTL
LS circuits.

Parallel, TTL Input I/O "Selectric "®

CMOS. The advantages of CMOS have been proclaimed
many times in this column. Consider, for example, the 74C00,
which is the CMOS equivalent of the 7400/74LS00 described
above. This gate package typically consumes a minuscule
0.01 AA and a maximum of 15 MA. What's more, CMOS ICs
can operate over a supply voltage range of about 3 to 15 V.
CMOS is also characterized by its high noise immunity.

The manufacturer put 'em into storage to
depreciate 'em... Now they're FINALLY

Summing Up. Low -power chips represent one of the most
important trends in today's integrated circuit technology. In
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coming years you can expect to see much more emphasis on
CMOS and less on TTL or even TTL LS. You can also expect
to see more low- and micropower versions of many kinds of
linear ICs.

-

Pay Shipping on Delivery

WORD PROCESSOR CPU ASSEMBLY
Linked to and used with the above machine, this unit
completes a system which originally sold for over
$4000.00 each! Features include: standard cassette
deck, auto centering, auto repeat. auto underline,
suppressed notations. record /playback. auto
merge, editing. margin adjusting and much, much
more. Parts include tape deck, cabinet, !ans, power
supply, mother board, connectors. cables, LEDs
and more. Worth much more than our price for the
parts alone. Includes schematics and data Tested
and functional plus one free cassette

Only

Add 020 for pkg. and handling

$1

99.00 ea.

Pay shipping on delivery

Additional Cassette Deck
"Add -On" Assembly
Add -on package includes everything you need to
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and pertinent data S.J. Dennis. 164 -B Bradford St., Provincetown, MA 02657.

Heathklt Model W5M amplifier and Model WAP2 preamplifier. Need schematics or assembly manuals. F.N. Lockwood
WA6UCP, 910 Jack Londcn Dr Santa Rosa, CA 95405.
,

Hoffman Model TS- 323/AU frequency meter. Need manuals.
Bill O'Meara. 807 E. Seminary Ave., Towson, MD 21204.

Tektronix Model 454 oscilloscope. Need manuals and schematics. John Gedor, Box 1174, Gaylord. MI 49735.

OPC RATON
you need info/mat on on outdated or rare
equipment -a schematic parts hat. etc -another reader
might be able to assist Simply send a postcard to Operation Assist. POPULAR ELECTRONICS Park Ave New York.
1

NV 10016 For those who can help readers. please respond directly to them They II apprecrate it (Only those

'ferns regarding equipment not available from normal
sources are published

Hammariund Model HO-129X shortwave receiver. Need
instruction book or Sams Photo Fact. James F. Quinney,
Carlson Rd., Hampton. NH 03842.

Deimonico Nivico Model CT-151 Run #3 color TV. Need
schematics and repair manual. Phillip Dumey, 412 S. Missou-

7

ri, Cape Cirardeeu, MO 63701.

Anaiex Model 4.1000 high -speed printer. Need microprocessor controller plane and interlace to RS -232 plane. Mario
Pineire, 1237 Castre Barros 1224, Buenos Aires, Republica

Sierra Electronics Model TS- 1836 transistor tester. Need
operations manual, schematic, and parts list. Also for Precision Apparatus Model CR -60 picture tube tester -rejuvenator.
Joseph Chiaravolloti, 1212 Bullens La., Woodlyn, PA

Argentina.

Macom Inc. Model 2001 and 300t name caller automatic
phone dialer. Need schematic and instructions. Bob Anderson, 1095 Dewey, Plymouth, MI 48170.

19094.

Minshall-Estey Model "S" electronic organ. Need schematic
and any other information. Richard Wood, 3636 W. 11th,
Topeka. KS 66604.

Rauland Corp. Model BC -1306 receiver and transmitter.
Need operating instructions and any operating information.
Bill Olson, 11765 Kelley-Ree Dr., Hayden Lake, ID 83835.

Crosiey Model 649 -A radio. chassis #649. Need schematic

1

We're Number One In Quick Service Top Quality Printed Circuit Boards!!!

Hewlett- Packard Model 410C voltmeter. Need owner's manual, service manual, and schematics. J. Douglas Heath, 1602

ship most boards from your artwork in as little as
days, or our experienced designers can pro duce a

We can

Pat Dr., St. Joseph. MO 64506.

7

Sinclair Project 605, 606, & 608. Need manuals, schematics,
or any technical information. Funk Ink Industries. P.O. Box

finished artwork and manufacturing drawings from your
schematic. The printed circuit board forms
the basis for your product, so make your
product a winner by going with a winner.
11
Timely Deliveries Precision Work
Reasonable Prices

275, Downsview, Ontario. Canada M3M 2A6.

National Semiconductor Model SC /MP ISP- 8A/ 500D microprocessor IC and SC/ MP kit. Need data sheet and technical description for IC, user's manual, and assembly language manual for kit. Michael F. Morra, 450 Villa Ave.. Fairfield, CT 06432.

1;7

RCA Model MI- 31023 -A distortion and modulation test unit,

DuMont Model 333 oscilloscope (dual trace), and Analab
Model 1100 oscilloscope with #600 plug -in. Need manuals
and schematics. Glenn Gordon, 31722 W. Lk. Ketchum Rd.,
Stanwood, WN 98292.

disitronics
P.O. BOX 2494

TOLEDO, OH 43606

(419) 473 -0985

Collins R388 /URR communications receiver. Need operation
manual, gear and front end alignment. Errol May, 74, Delhi,
Ontario, Canada N482Wa
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RemoveVrocals

Maranta Model 250M power amp. Need service manual and
output transistors marked F649 461 -2010 and F7í8 -4622021. Winifried Kramer. Rua D. Pedro II, 798, Porto Alegre
90000, Rio Grande do Sul, Brasil.

FREE!

Remove the lead vocal and substitute your
own voice with most stereo recordings us
mg our new, low cost 'JOCAL ZAPPERTM
Great for practice, pro`essjonal demos or
just for fun.

RCA Model AR77 8 GRtO receiver, and BC 733 -D receiver.
Also. NARCO Omnigator KM II transceiver and modulator.
Need schematics and service manuals. A.J. Kammersgaard,
RR3, Lanark, Ontario. Canada.

1982

DISCOUNT

ELECTRONICS
CATALOG
,JOIN THE PAK!

Sansul Model UE -930 AM /FM multiplex stereo. Need schematic. Roy H. Wilkinson, 10041 Penn Ave. S., Bloomington,
MN 55431.

Send for our Free catalog and become

Sencore Model P5120 oscilloscope. Need 3RPI CRT tube.

members receive Poly Paks'

R.W. Beck, 466 Sharon. San Antonio, TX 78216.

Vitro Electronics Type

1432 Hems

receiver. Need schematic. Wesley
Springfield, MO 65802.

D.

a

member of our exclusive Pak. Our

exciting catalog several
times a year. We offer:

Clarke phase -lock
Lord, 2231 W. Page,

Penny Sales, Free
EMC Model 215 tube and transistor checker. Need new setup manual. Ed Tanrath, 3035 LaSalle Ave., Rockford, IL
61111

Premiums and Low,

Fisher Model

Electronic Products such as Computer Periph-

Low Prices on

receiver. Marantz Model No FA -247
mobile equalizer. RCA Victor Model GL66L color TV, Sylvania Type 106 oscilloscope, and Heathklt Model EA -3 mono
amp. Need schematics. Andy Gregory, 4 Nibang Ave.. Old
Gaybrook, CT 06473.
BOOT,

a

wide variety of

erals, Integrated

Circuits, Speakers, Audio

Equipment, Rechargeable Batteries, Solar Products, Semiconductors, and much, much more!

Inland Dynatronics Model 206 auto radio. Need parts.
Thomas R. Loch, Box 818, Valier, MT 59486.

CHARGE TO VISA OR MC TOLL- FREE
1- 800 - 654 -8657 9AM to 5PM CST MON-FRI

Concord VTR -700 video tape recorder and Hughes t05AR
Memo -Scope. Need schematics and manuals. K.R. Johnson,
Box t0063, Austin, TX 78766.
Monsanto Model 114A frequency counter. Need schematic
and service manual. Robert Bollinger, 823 Belvedere St., Carlisle, PA 17013.

Yankee Model 1254 electronic siren. Need schematic and
owner's manual. AIC Kenneth K. Jones, PSC Box 3758, APO
San Franciso, CA 96328.

gram. R. Craig Bracken,

99122.
MAY 1982

Rt. 2. Box 64A, Davenport,

WA

foremost Supplier of discount electronics.
RUSH ME YOUR FREE DISCOUNT CATALOG!

DIRECT INOUIRIES TO'

r

BIM Electronics, Inc.
1020 W

Wilshire

.

Oklahoma City. OK

73116

Rush my Vocal Zapper Kit, $24 95 plus $3 postage
8 handling enclosed.
Send assembled Vocal Zapper, $39.95 plus $3 post
age enclosed
Send Free Catalog

ADDRESS.
CITY.

-

STATE:

ZIP-

CLIP AND MAIL COUPON TODAY TO:

POLY PAKS. INC.

942, P0-5
LYNNFIELD, MA. 01940

P.O. BOX

S.

address

city

NAME.

(405)8a3 0626

name

Sabtronlcs Model 1011C transceiver. Need schematic dia-

Take advantage of our 25 years as America's

state

(617) 245-

3828

zip

PAIIAElectronicss dept SP. 1020W Wilshire Okla City OK 73116
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Ling- Temco-Vought Model LTV G 175-H 30-MHz to 260 -MHz
vhf receiver. Need schematic, manual, and service information. Duane Manchester,
49441.

2258

Warren,

Muskegon,

Walter H. Walkup, 1035 Arlington Ave., Apartment 402, St.
Petersburg, FL 33705.

Lectrotech Model 7060 oscilloscope. Need circuit or sche-

MI

Sabtronlcs Model 2000 DMM. Need source, schematic and
parts list for PS -1 dc to dc converter. Michael Dornbusch,
7249 Summerdale Dr., Dayton, OH 45424.
Paco Model Z-80 audio -r-f signal tracer. Need schematic.
Clifford V. Rowe, 1675 Berkeley AP26, Pomona, CA 91788.

CMI Electronics Model SG -410 2- channel power amplifier.
Need schematic and owner's manual. K. Phelan, 75 Davis St.,
Revere, MA 02151.

Computer Measurement Systems Model 204 -A frequency
counter. Need schematic and manual. Andy Sporner, RR3,
Box 202, Walkerton, IN 46574.

15905.

Electro Instruments Model 8409 digital voltmeter. Need ser-

amp and 8.3 U @ .8A, or plans for a power supply: +420 and
1300 vdc. John F. Jarrett, Box 1222, Showlow, AZ
85901.

-

vice manual and schematic. A. Reges, 16W761 White Pines,
Bensenville, IL 80106.

Halllcrafters Model S -120A 4 -band receiver. Need schematic. K. Berkeley, 57 Cedar St., Cambridge, MA 02140.
Federal Model 804 -CS1 signal generator. Need instruction

Elen Model 470 oscilloscope. Need schematic. D.R. Christensen, 10134 Ladybird Dr., Auburn, CA 95063.

manual. John Phelps, 2025 Thousand Oaks Dr., Orange, TX
77630.

Lafayette Model

Conar Instruments Model 255 oscilloscope. Need schematic and service manual. James W. Lee, 8725 Spoonwood Ln.,
Fort Worth, TX 78137.

1TE -55 99 -5011 tube tester. Need original
tube chart. Also, Lafayette Model KT -202 VTVM operating
instructions. Frank S. Bunting, 61 Ward Ave., Mt. Kisco, NY

10549.

Flexowrtter Model FL recorder- reproducer. Need mainteElco Model 753 ham transceiver. Require assembly manuals
and vfo pc board, part #82520-1. Rick Gerson, The Ontario

nance and repair manual. Harry Mazur, 1450 Chestnut Pl.,
Boulder, CO 80302.

Cancer Institute, Physics Dept., 500 Sherboume St., Toronto.
Canada M4X1K9.

Dstectron Model DS -222 geiger counter. Need schematic

Heathklt Model V-7A VTVM. Need schematic and operating

and manual. T. Lindquist, 1740 Beachwood Ave., St. Paul,
MN 55118.

manual. Walter M. Signmund, 132 Spring St., Syracuse, NY
13208.
H.

National Model NC -88 SW receiver. Need operation manual
and schematic. Vito Paul Mamone, 497 S. Meadow Rd., N.
Merrick, NY 11566.

Concord Model 1207 -inch reel. Need complete set of belts.

Video Brain Model 1001 computer. Need schematic, accessories, cartridges, and any other information. Donald Camp-

Hallicrafters Model S388 radio. Need schematic. John
Taylor, Box 360 RD2, Glen Mills, PA 19342.

CALCULATOR SAVINGS
HEWLETT
PACKARD
104.95
Scientific
Financial
114.95
Solution Bk Free with 11C/12C
HP -32E Scientific
42 95
HP -33C Progrmble
68.95
HP -34C Progrmble
114.95
HP-41C Alpha Prog
184.95
HP -41CV Full Memory
237 95
PnrI.X- Tender to 10 pis 169.95

nnnnr-tnnrninrt

821040 Card Reader ... 164.95
82143A Ponter
284.95
82153A Wand
92.95
82160A HP -IL Module ... 94.95
82161A Cassette Drive 419.95
82162A HP -IL Printer .. 369.95
Quad Memory /41C
74.95
Extended Functions
62.95
Extended Memory
62.95
Time Module
62.95
HP -41 System Case
39.95
Call for Law Prices on all

PC-100C.. 159.95
.

59.95

PC -1211

Sharp

1979.00
149.95

HP -87 Computer

179900

32K Memory /87
64K Memory /87

229.95
349.95
619.95
389.95
319.95
1999.00
1749.00

128K Memory/87
CP /M Module /87
Series 80 Modem
HP -125 Computer

82901M Dual Disc Dr
82905A Dot Matrix Pr ..629.95
7470A 2-pen Plotter .. 119990
4.6MB Winchester Or 3295.00
9135A Winch /Floppy .4295.00
2601A Daisywheel Pr 299900
Accessories and Software
.

.

Culo

Handheld Computer. 1424 Steps

Memory Expansion for
Memory Expansion for

109.95
249.95
199.95
64.95
129.95

PC- 1500
PC -1500

99.95

159.95
42.95
79.95
134.95
MT -40 Keyboard with Bass and Rhythms
159.95
449.95
CT-403 Home Entertainment Keyboard
CT -701 Advanced Electronic Organ with Memory 799.95
CA -85 Calculator Alarm Chronograph Watch
34.95
S202 Microcassette Recorder, One Hour
S802 Two -speed. Two Hour Recorder
5901 Two -speed. Compact. Memory Rewind

corder

X -01

Olivetti

r

For

Praxis 35 Electronic Portable Typewriter

fairer delivery ,
yaw order (0375

add 6%

79.95
99.95
139.95
199.95

Ultra -thin All Electronic

of

Sublect to

ORDER
TOLL -FREE

a

Fa.
;iti

i

e

;NCCPOCAATo

I

7- earn

e

a-

r

- 11 ö

CONVERTERS
DESCRAMBLERS
Largest Selection
of Equipment Available
$ Buy Warehouse Direct & Save $
complete

12131

6333282

40 channel

converter
CLOSE OUT

SPECIAL

$3895
36 channel
wired remote
converter

ONLY

$9495
Send $2 for complete catalog
of converters and unscramblers

499.95

wens order Add shipping
v ro/ Rio adder SO Cures
MC accepted
usu Prices

800- 421 -5188
Inlarmnion line

tam'5

Oursde
CA

AK. Ni

Tam's Inc, Dept. PE -5
14932 Garfield Ave.
Paramount, CA 90723
(213) 633 -3262
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RIM

1

S14995

FX -602P Slim Programmable, 512 Steps
FX -702P Handheld Computer. 1680 Seps
FA -2 Cassette Interface for 6021702
FP -10 Printer for 602 /702
MT -31 Compact Musical Keyboard

Purl-

m

Visa Master Charge
shipping -Mich. residents add 4mn sales tax

Quantity Discounts
Add

5Ma

matic. H. E. Pierce, RFD.

1,

Box 232, Lamar, AR 72846.

Crown Model SX824 open reel tape deck. Need schematic
or manual. Bill Stottlemyer, Rt.
38834.

1,

Box

125, Corinth, MA

Symphonic Model 112- 235001 stereo with changer. Need
schematic and power transformer. Leon Weston, PO Box 13,
Winthrop, ME 04364.

Allied Model 333 stereo receiver. Need schematic and service information. John Beard, 1210 Willow, Pekin, IL 81554.

Precision Model E420 white dot and bar generator. Need
schematic and any other manuals. Vernal Wood, 1002 E. Mill brook Way, Bountiful, UT 84010.

Hlckock Model 750 Dynamic Mutual Conductance tube tester. Need schematic, operating instruction, and tube -checker
guide. Michael Crain, RD1, Box 472, Harveys Lake, PA
18618.

Bradfor Model 1405C30 AM /FM stereo. Need owner's
manual, service manual, and schematic. Mike Little, 4440 NW
171

Terrace, Opa- Locke, FL 33055.

Pilot Model 4024 stereo receiver. Need schematic and service manual. Randy J. Chartier, 5913 Craig St., Springfield,
VA 22150.

Tennelec Model MCP -1 programmable scanner. Need schematic. service manual, and technical information. Bud Wintcher, 4714 Oklahoma Ave., Tampa, FL 33616.

Extsnsys Model RM -850 memory board for S-100 bus. Need

.

CE-122 Cassette Interface /Printer
PC -1500 Advanced Handheld Computer
CE-150 Cassette Intrlc/ 4 -color Printer-Plotter

CE-151 4K
CE-155 8K

/

a

11

.... 64.95
.... 174.95

LCD Prog

a

-99/40 pncl TV Adaptor)
1329.95
Extended BASIC Module
76.95
32K Memory Expansion
289.95
P -Code Peripheral for Pascal
299.95
Free modules from TI with 58C/59 purchase.

i42.95

TI-58C
TI-59

HP -85 Computer
16K Memory /85

-

-ìa vial";I

iñ--la
a1- a

Flnrllim¡,Dt7mmrl
paaagF7l'lnmratr

.

.

1, ate

nnr9riE4P7P1mrMl

HP -11C
HP -12C

matic. Alberto Gomez C. Apolinario Figuero, 1.390 -1B, Buenos Aires, Argentina 1418.

Gregory Model 22A musical instrument amplifier. Need scheMiller Model 585 high fidelity- germanium -crystal tuner. Need
schematic and parta layout. Robert M. Holberg, 805 Harris
St., Lansing, MI 48908.

Hazeltine Model 1200 video terminal- keyboard. 300/ 1200
baud -upper and lower case. Need schematic and service
manual. Joe F. Sobieski, 2277 Menoher Blvd., Johnstown, PA

Heathklt Model 0-11 oscilloscope. Need power transformer:
400 -0 -400 @ 80 MA, 650 @ 3 MA, .825 @ .BA, 6.3 UCT @ 3.5

bell, 1818 Reed St., Kalamazoo, MI 49001.

C &D Electronics, Inc.
P.O. Box 21, Denison, MI 49428
(616) 669-2440

documentation and schematic. W.R. Crawford, 6973 Miami
Bluff Dr., Cincinnati, OH 45227.

FIVE FOREIGN
BANK NOTES -10C
BANK iNliiON LSiA

SEPULUH SEN

w

í,'
f

ás;r-i

H
ONE

te.,

Money! Money! Money! It makes the
world go around -and here's a collection of real foreign money that will bring you around to the exciting world
of Foreign Bank Note collecting.
You'll travel back in time to World
War Il with a Japanese occupation
note of Malaya. You'll get a strange
little note from Hong Kong. You'll
also receive three other notes from
Indonesia, China and Bulgaria -all for
only 10C. Also Fine Bank Notes from
our approval service. Buy only what
you like. Return balance promptly.
Thank you. Order now!

Jamestown Stamp Co., B52PE,
Jamestown, NY 14701
MEMBER ASDA

APS

SPA
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POPULAR ELECTRONICS

Power Line Noise

NEW
LflEPe1ThRE

Having trouble with power line noise?
Topaz Electronics has a new ac Line
Noise Suppression Reference Manual, a
basic text on the protection of sensitive
electronic equipment from line transients and spikes; it covers protection
from lightning strikes, too. Address: Topaz Electronics Division, 9192 Topaz
Way, San Diego, CA 92123.

Peripherals

Personal computer disk systems, add -on
drives, LSI 11- compatible disk systems,
backup system products, network multiplexers and interface cards, cables,
demo kits, software, and manuals are
among the products described in a new
free product catalog from Corvus Systems. Address: Corvus Systems, 2029
O'Toole Ave., San Jose, CA 95131.
Analog and Digital Multitesters

A 16 -page catalog from the Soltec cor-

poration features the new Sanwa line of
multitesters, insulation and ground testers, clamp meters, and accessories. Included in the catalog is information concerning sensitivity, operating parameters, physical dimensions, and power requirements. Address: Soltec Corporation, 11684 Pendleton St., Sun Valley,
CA 91352.

Fluke's standard handheld DMMs. The
instruments feature high -speed (50 Ms)
response time, continuity beepers, and a
two -year warranty. Also described are
four new DMM probes designed to be
used as voltmeter accessories.
Address: John Fluke Mfg. Co., Inc.,
P.O. Box C9090, Everett, WA 98206.

Solution to Static
A four -page brochure from 3M's

Test Equipment Brochure

Global Specialties Corporation announces the availability of its new, four page brochure detailing the company's
line of portable logic- oriented test equipment. Included are descriptions and
specs on a full line of logic probes, pulsers, monitors, and logic analysis kits;
along with information on the new LM4 Logic Monitor and LP -4 ECL Logic
Probe. Address: Global Specialties Corporation, 70 Fulton Terrace, P.O. Box
1942, New Haven, CT 06509.

Static

Control System's Department offers
what it claims is a solution to static caused problems with commercial electronic equipment. Namely, mats for
stand -up and sit -down applications in
several colors and sizes. 3M points out
that the mats are conductive and not
merely anti- static.
Address: 3M, P.O. Box 33600, St. Paul,
MN 55133.

Federal Frequency Directory
Fluke DMMs

A twelve -page brochure from Fluke describes the company's entire line of
seven handheld and bench /portable
DMMs. Included is the new 8020BSeries -said to be improved versions of

BYTE'S Best

Cellar

Covering the EMR spectrum from 2420 MHz, this recently declassified directory contains 100,000 frequencies,
together with the locations of the U.S.
agencies associated with them. The listings are compiled exclusively from official Government files, and include as-

List
Ciarcia's Circuit Cellar,
Volumes I, I1, & III
by Steve Ciarcia

Collections of Steve Ciarcia's perennially popular columns from BYTE Magazine, these
three volumes are sure to please home computer users and electronic hobbyists. Volume I include power conversions, programming EPROMs, remote terminal interfacing, touch -input
video display, and more. Volume II, focusing on projects which interface the personal computer with the home, features useful applications such as computer -controlled home security
system, computerizing appliances, input -output expansion for the TRS -80, and even a
computer -controlled wood stove. Volume III offers low -cost construction projects such as an
ultrasonic rangefinder, handheld remote computer control, two speech synthesizers, and a
remote -control motorized platform, to name just a few.

Build Your Own Z80 Computer
by Steve Ciarcia
This complete guide to building a working computer offers engineers, students, and hobbyists an exciting
alternative to buying a computer. With clear instructions, Steve Ciarcia fully explains how to build a basic
single -board microcomputer based on the Zilog Z80 microprocessor. The finished product features
a
I K -byte operating system, serial and parallel ports, hexadecimal display,
audio cassette mass storage, and
easy expansion to include a video terminal.

.I

Please send

rj

1:11

Ciarcia's Circuit Cellar, Vol. I $8.00
Ciarcia's Circuit Cellar, Vol. II S12.95

Ciarcia's Circuit Cellar, Vol. III $12.95
Build Your Own Z80 Computer

Name

Check Enclosed

Bill Visa/
MasterCard

Address

City
BYTE Books 70 Main Street

State

Zip

N

Expiration Date

Peterborough, N.H. 03458
CIRCLE NO

MAY 1982

Call Toll -Free 800/258 -5420

Please add 1.00 per book to cover shipping cost.
4 ON FREE
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Popular Electronics
ADVERTISERS INDEX
2

All Electronics Corp.

3
6

American Antenna
AP Products
Apple Computer

4

Byte

103
102

53
59
66

Electronics
Classified Advertising
Chaney Electronics
Cincinnati Microwave
Cleveland Institute of
Electronics, Inc
Communications Electronics
CompuServe
Computers, Peripherals, Unlimited
Consumer Wholesalers

61
9
10

DAK
DBX
Digi-Key Corp.

5

7

1

Cover 3
60
99

National Guard, Army
Natl.' Technical Schools
NEC America
Netronics, R & D Ltd.
NRI Schools

30
94 -97
Cover 4

33
42

22

34
35

24 -27

92
2

new literature
signments for the Armed Forces, Coast
Guard, Treasury, Postal Service,
NASA, and others. It costs $14.95.
Address: Grove Enterprises, Inc., Route
1, Brasstown, NC 28902.

112, 113
102
110, 111

82

91

56
85

33, 61

76-79

PAIA

101

90
100
99

36
38
39

Panasonic
Percom
Personal Computer Systems
Poly Paks
Protecto Enterprises

13

41

Quest Electronics

11

9

93
58
101

59

Computer Supplies Relays

A new catalog from Universal Relay Co.
is now available. It includes information
on relays such as: solid- state, printed

circuit, hermetically sealed, high speed,
power, etc. There are also stepping
switches. Universal points out that fluctuation in the prices of precious metals
has invalidated some of the prices
quoted in the catalog; and the reader
should call for an update. Address: Universal Relay Corp., 42 White St., N.Y.,
NY 10013.

114

82
93
88,107

Edmund Scientific

Radio Shack

40

Firestik
Fireworks Unlimited

43
44

Shure Bros.
Sinclair Research
Simple Simon Kits
Sybex

55

Focus
Fox Marketing

93

Global Specialties
Grantham College of Engineering

84

45

92
107

46
47

15

17, 51 -53, 89

THE SEEKER® Microwave Oven Radiation Tester lets you guard against
harmful radiation leaks ... and save on
costly service calls!
A simple, safety- conscious operation
that takes just seconds
The Seeker® fits in the palm of your
hand
no batteries needed
Judged by a St. Louis independent
testing lab to be the equal of the $450
NARDA unit appliance service companies use
Conforms to FDA standards for

-

radiation testing

The microwave oven is one of the
greatest labor and time- saving devices
of the 20th century ... but it has to be

18, 19

4, 5

80
43

Tab Books
Tams
Tektronics
TeleVideo

48
58
64

107

29, 109
35

RCA

107

15

ORDER TODAY

Magnavox
MFJ Enterprises
Micro Computing Distributing
McIntosh Laboratory, Inc.
Micro Management Systems
Mosaic

91

101

Heath Co.

28

115

Digitronics
Dilithium Press
12, 13 R.L. Drake

19, 28,

Jameco Electronics
Jamestown Stamp Co.
JDR Microdevices
J &R Music World

30
32
85

116-121

11

18

24
25
26
27

8

21
Cover 2, 1

60

17

Illinois Audio
Institute of Audio Research

31

83
8

C & D

22
23

75
102
7

57
44

3 -M

Videx

49
50

3

Wabash Tape
Westland Electronics

55
14

Energy Management

Hy -Cal Engineering has released a six page bulletin describing a family of sensors and signal conditioning devices designed for installers of energy management and control systems, i.e., the products are for measuring and monitoring
temperature, humidity, and solar energy. Information is also included on the
calibration facilities for in -house testing
at Hy-Cal, as well as calibration systems
for the users' test laboratories. Address:
Hy -Cal Engineering, 12105 Los Nietos
Road, Santa Fe Springs, CA 90670.

used with caution. Over time, the oven
seals, hinges and latches may dry out
or wear, causing leaks which could

allow harmful radiation to threaten your
family's health.
Until now, the only way to check your
microwave for leaks was to call a
serviceman
often at a cost of $35 or
more. But now with the $24.95 Seeker®
Microwave Oven Tester, you can check
your own oven for leaks any time you
wish
simply, and safely.
You owe it to yourself and your
family to test for microwave radiation
leaks regularly. So save time and money
and order The Seeker ®. It will bring
you real peace of mind ... every time
you use your microwave.

PROMPT SHIPMENTS

-

-

NO C.O.D.'S PLEASE

PROTECTION CONSULTANTS, INC.
5483 Northwest Highway, Dept. PE42 , Chicago, IL 60630
Please send me
SEEKERS at $24.95 (shipping included) IL
residents add $1.50 each, 6% sales tax.
Check or money order enclosed. Total Amount $
Charge to my
MasterCard
Visa
Card #
Exp
Ship to attached list of names and addresses.
Name
Address
City /State /Zip

i

.ÿ

z.
y.
yy

CALL TOLL FREE
Or Mail Coupon Now!
Illinois Residents
800 -572 -0444

All Others 800 -621-0660
Your Guarantee of Satisfaction
5

Years' Service

Protection Consultants, Inc.
guarantees The Seeker® for five
years of regular use. If The
Seeker® should stop performing within that period, simply
return it for a prompt refund or
replacement to PROTECTION
CONSULTANTS, INC., 5483
Northwest Highway, Chicago,

1,4

MtC,tA

p`

RISO1/4

IL 60630.

POPULAR ELECTRONICS

Power Line
Filters

Free!
Edmund Scientific

CLECThONCS

Model
LF6

Catalog

LIDBABY
Model
L

These filters protect any sensitive electronic
equipment from power line transient damage
and radio frequency interference. Both
models offer common mode and differential
mode surge suppression for power line
"spikes". Rf interference is suppressed using
both inductive and capacitive components.
Ideal for computers, test equipment or TV.
LF2 a duplex outlet,120V, 8 amps

max... $39.95

LF6 three separately filtered duplex outlets.
120 V, total fused capacity 15 amps.
power switch and indicator lamp ...
$59.95

Add $2.50 shipping and handling per order.
Send check with order and provide street address
for UPS shipment. Ohio residents add Sales Tax.
Charge card buyers may call toll free:

1. 800.543.5612

ctlo

In Ohio, or for

information call:
1.513.866.2421

R. L. DRAKE COMPANY
540 Richard Street, Miamisburg, Ohio 45342
INSTITUTIONAL AND DEALER INQUIRIES

The BASIC Handbook -2nd Edition

F2

INVITED.

CIRCLE NO. 12 ON FREE INFORMATION CARD

Put Professional Knowledge and a

COLLEGE DEGREE
in your Electronics Career through

by David A. Lien
The BASIC Handbook (1st edition) was
written in 1978. Since then, the BASIC
language has undergone substantial
change-hundreds of new computers
were introduced over the last four years,
and the BASIC vocabulary has expanded accordingly. Thus, the 2nd edition
has been fully revised to document and
explain the nearly 500 BASIC words
(238 of them not included in the 1st edition) used by businessmen, programmers, and students who employ micro,
mini, and mainframe computers. The
focus of the book is on providing information to help users solve the problem
of program incompatibility due to the
existence of so many BASIC dialects.
Each word, therefore, is defined in plain
English, and cross-referenced against
possible alternate spellings and variations in usage. Especially helpful is the
test program, which allows a user to
enter a brief program into his computer
to see if the interpreter or compiler recognizes the word in question. Another
section offers advice, i.e., a roughly
equivalent word, if your computer does
not have the word you looked up.
Published by: CompuSoft Publishing,
1050 E. Pioneer Way, El Cajon, CA
92020; Soft covers. 480 pages. $19.95.

Astronomy, Microscopy, Biofeedback,
Weather, Alternate Energy, Binoculars
Optics, Magnets, Magnifiers, Tools,
Unique Lighting, Lao Equipment, and
much more. Over 4,000 unique and
fascinating products. Send for our
FREE, colorful 1982 Edmund Scientific

Catalog...Today!
Rush me your free catalog!
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Edmund Scientific Co., Dept. 8211AV10
Edscorp Bldg., Barrington, N.J. 08007
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Interference Handbook

Earn Your

DEGREE
No commuting to class. Study at your
own pace, while continuing your present
job. Learn from easy -to- understand lessons, 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 accredited 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 ET -R2.
Grantham College of Engineering
2500 So. LaCienega Blvd.
Los Angeles, California 90034

by William R. Nelson
RFI is everywhere. Everyone has heard
static on a radio, or seen "snow" on a
TV caused by radio frequency interference. This book explains the effects of
virtually all the usual sources of RFI,
and suggests remedies in plain, non technical language. If you have only a
minimal background in electronics,
you'll find the sections explaining the
physics of interference informative and
easy -to- understand. If your electronics
background is more extensive, the circuit and block diagrams for defeating
RFI will be useful. Barry Goldwater,
Chairman of the Senate Communications Subcommittee, calls the book "a
tremendous help to me and my staff."
Published by: Radio Publications, Inc.,
Box 149, Wilton, CT 06897. Soft cover.
247 pages. $8.95.

Full Color Catalog Kit -$2.00
REFUNDABLE WITH YOUR FIRST ORDER

Toll Free Nationwide
1

-800-321 -6001

_____

MAIOR CREDIT CARDS ACCEPTED

by Morris Tischler

This book is part of the

LINEAR INTEGRATED CIRCUITS APPLICATIONS SERIES

that

is aimed at presenting linear ICs in
variety of applications. Here, telecommunications is covered. Some back (Continued on page 114)
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A Dual- Polarity Five -Volt Power Supply

Apositive 5 -volt power supply is
required for TTL and low -power

Schottky TTL integrated circuits.
Many op -amp and MOS chips can be
powered by a dual polarity, 5 -volt
supply; and most CMOS circuits can
be powered by 5 volts. All these power- supply needs can be met by a very
simple circuit assembled from a handful of components. Figure 1, for example, is a straightforward dual polarity, 5 -volt supply designed
around a pair of fixed output, integrated voltage regulators.
The supply's positive output is provided by a 7805 5 -volt regulator. The
output of this chip is from 4.8 to 5.2
volts at a current up to one ampere. It
requires a minimum input voltage of
7.3 V, and it can withstand a maximum input of 35 V.
An external heat sink is required for
maximum power output. If the area of
the heat sink is insufficient to dissipate the heat generated within the IC,
an automatic thermal shutdown circuit will turn off the 7805 and prevent
it from being damaged.
The power supply's negative output
is provided by a 7905 -5 -volt regulator. This chip provides from -4.8 to
-5.2 volts at a current up to 1.5
amperes. It requires a minimum input
of about -7 V, and it can tolerate a
maximum input of -35 V. Like the
7805, the 7905 includes on -chip thermal shutdown circuitry.
Operation of the circuit in Fig. is
straightforward. Transformer TI
drops the line voltage to 12.6 V. It
also provides isolation from the ac
line. A full -wave rectifier bridge, BI,
converts the low- voltage ac from Tl
into a series of dc pulsations.
Since the secondary of TI is center tapped, it can be used to form a
ground (0- volt). Both positive and
negative dc pulsations can then be
obtained by referencing the respective
positive and negative outputs of BI to
ground.

The positive and negative excursions from 131 are applied to the
inputs of, respectively, the 7805 and
7905 regulator chips. Capacitors Cl
and C3 serve as filters to smooth out
the voltage pulsations from BI into a
reasonably steady dc.
Incidentally, if the connections between C3 and the 7905 regulator chip
exceed several inches in length, a
capacitor having a value of at least 25
µF (aluminum electrolytic) or 2.2 µF
(solid tantalum) must be connected
from close to the chip's input to
ground.
The 7805 can tolerate more distance between its input and the positive supply. If considerable separation
is involved, connect a 0.22 µF capacitor from close to the chip's input to
ground.
Though output capacitor C2 improves the transient response of the
7805, this chip will operate without it.
The 7905, however, requires output
capacitor C4 for operating stability.
Always exercise caution when
building line -operated power supplies!

5/

In particular, the connections between
the power cord and the circuit should
be secure and well- insulated to provide short circuit protection. Likewise, the connections between power
switch (S1), fuse (FI), and transformer (TI) should be well insulated.
For best results, assemble the supply on a perforated or etched circuit
board and install it in an enclosure. It
is essential to use an insulated strain
relief (Radio Shack 278 -1636 or similar) when connecting a power cord to
a circuit housed in a metal enclosure.
Failure to follow these safety precautions can pose a dangerous or even
fatal shock hazard!
Both the 7805 and 7905 are available in 12- and 15 -volt versions (7812,
7815, 7912 and 7915). You can use
these chips in the circuit in Fig. 1 to
obtain higher output voltages as long
as a transformer capable of supplying
the required input voltage is used. Of
course, the voltage ratings for 131 and
all the capacitors will have to be

adjusted upward.
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Schematic of a standard dual -polarity 5 -volt power supply.

POPULAR ELECTRONICS

Radio Shack Parts Bring Your Ideas to Life!
No Waiting! No Minimum Order!
Solar Power Demo Kit

NEW!

Design and Debug Your Circuit On a
Socket, Transfer It to the PC Board
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By Forrest Mims

-

III

Gives you practical circuits for most analog and digital
ICs. A wealth of information, presented in an easy-to -read
format. 128 pages. Punched for three -ring binder.
2 49
276-5002

ture propeller, color wheels, illustrated booklet.
9 95

..

toy

249

914,

top-quality solar cell pre -wired to a precision DC motor
ready for your creative ideas! Great for building into model
windmills, boats, radiometers and more. Includes miniaA

*NV, isi7

Only

l'I If!iFl!19!l0}{i.

Ready to Use
Ideal for Models

Now That It's Working

Engineer's Notebook II

Here's a Fast, Easy Way
To Design and Build!

NEW!

277-1201

Low Prices!

.
0

°<
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o

Computer Connectors

r

Solderless, Reusable Type

A
...

y

O Pre- Drilled

0 995

NEW! ©

695

Dress up that special project! Both of these deluxe enclosures feature vented steel top, easy -to-work aluminum
chassis, removable rubber feet and great -looking
'TRS-80 gray" styling.
Fig.
Each
Size
Cat. No.

7,h x 57/e"
2'h x 5%. x 45he"

270 -229
270 -228

31/. x

A
B

9.95
6.95

0

Fig.
A
B
C
D

Description
Male for RS -232
25 -Pin D -Sub Female
40- Position Card -Edge
34- Position Card -Edge
D -Sub

.

495

NEW!

795

Template

Coil. Sensitive. Submini size and ideal for PC board or
DIP socket mounting ye x 5/e x rhs ".
..2.99
275-216
5 DC, 56-Ohm

Micronta® Test Equipment Values

Xenon Strobe Flachtube. Bright, long -

11

life. Great for projects or replacement use.
Trigger voltage: 4kV. Anode: 300V maxi-

89°

mum. 200V min. With specs.
2 99
272 -1145
4kV Trigger Coil. Use with ftashtube
(above). Requires 200- 300VDC primary
source. With wiring diagrams.
1 49
272 -1146
0 LASCR Photo Detector. Fast response
makes it ideal for "slave" photoflash units.
1 99
TO -92 case. 278 -1095

i]

This submini gravity- actuated switch is ideal
for tamper alarms, position detecting and
more Rated 100 milliamps at 24VDC.
894
275 -025

Micro Test Clips

149
Pkg. of 2

Insulated
Spring- action -ideal for testing

on hi -density PC boards. 1,/z" long. Solder type.
One red, one black.
Pkg. of 2/1.49
270 -370

L8'

Digital Logic Probe. Simplifies digital troubleshooting by indicating high, low or pulsed logic states
with LEDs. Powered by circuit under test.
19.95
22 -301
0 27-Range VOM. Measures AC /DC volts, ohms, DC
milliamps, decibels. Big 4" mirrored scale. 30,000
ohms per volt DC sensitivity. With leads, manual. Re34.95
quires "AA" and 9V batteries. 22 -203 ....

IC

Protector Mat

'Phone Adapters

Only

896

2

5" conductive foam mat protects sensitive ICs from static charges. Pays for
itself with the first chip it saves!
89c
276 -2400
5 x

5 -Volt

Reed Relay

Only

996
DPST contacts rated 0.5 amp at 125VAC
5 -volt, 180 -ohm coil. PC board mountable,
275 -228
996

DC Microammeter

NEW!

139
Secure contact with push to release. Accept up to 14 -gauge wire. Includes one
red, one black. 274 -660 .. Pkg. of 211.39

3495

1995

Binding Post Set
= Pkg. of

4.99
4.99
4.95
4.95

Contacts Rated
1 Amp at 125VAC

Great for video games, computers, radio
control and more! Twin 100,000 -ohm linear pots. 1"-long control. 271 -1705... 4.95

Mercury Switch

Each

276-1559
276-1565
276-1558
276 -1564

'111'
rw

Includes
Mounting

10-3 Casa

Cat. No.

Photo Bargains!

SPDT DIP Relay

TV Horizontal
Output Transistor

2SC1308. Top-quality NPN replaces
ECG -238, GE -38, SK -3115 in many 19"
color sets. With insulator, bushings. Why
7 95
pay more? 276 -2055

PC Board. Holes match sockets (Cep
and 0) for easy transfer. 2 1,6 x 5'hs x ,Ire ", with 0.3"
DIP center. 550 connection points. 276-170 ... 3.29
Ll Modular IC Breadboard Socket. DIP center.
These boards snap together for larger projects and
accept 30 to 22-gauge solic wire. Two busses, 550
indexed connection points. 2,/a x 6 ". 276 -174... 10.95
El Modular IC Breadboarc Socket. As above, but
with 270 indexed connection points. 2Ve x 3518 ".
6 49
276.175
Accessory Panel. Snaps into interlock groove of
readB. Allows you to mount controls, switches and
1.99
outs. 54e x 2,4". 276 -171

Cut 33%

°gr.'"4©
V." Stereo Phone Jack to Va"
Stereo Phone Plug. Use standard
stereo headphones with the new mini
2 59
portables. 274 -368
0 Ve" Stereo Jack to V." Stereo
Plug. Use "mini" headphones with
2 39
std. jacks. 274 -367

Reg. 8.95

595

7k1

0 to 50 Microamps DC. Precision jeweled

movement and easy -to -read face.
Sale 5.95
270 -1751

ftadue $haeK

A DIVISION OF TANDY CORPORATION

OVER 8200 LOCATIONS IN 76 COUNTRIES

Retail prices may vary at individual stores and dealers
MAY 1982
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Memory

16K

4116

ALL MERCHANDISE 100% GUARANTEED!

I

EPROMS
1702
2708
2758

256
1024
1024
2048

TMS2516

2716

(5V)
(5V)
(5V)
(5V)

x 8

8

x

2048 x 8
2048 x 8
2048 x 8

2716-1

TMS2716
TMS2532
2732
2764

x 8
x 8

Each
4.95
2.99
9.95

(1ns)
(450ns)
(450ns)
(450ns)
(450ns)
(350ns)

6.95
5.50
9.00
9.95

(45Ons)

4096 x 8
4096 x 8
8192 x 8

(5V) (450ns)
12.95
(5V) (450ns) (200ns)

(w) (450ns)

DYNAMIC RAMS
4027
4116 -120
4116 -150
4116-200
4116-300
4164

4096 x
16,384 x
16,384 x
16,384 x
16,384 x
64,536 x

1

(250ns)
(120ns)

1

(15Ons)

1

2.50

8/29.95
8/18.95
8/15.95
8/14.95

1
1

2114L-3
2114L-4
2147
TMS4044-4
TMS4044-3
TMS40L44-2
TMM2016
HM6116

256 x
1024 x
1024 x
1024 x
256 x
256 x
1024 x
1024 x
1024 x
1024 x
4096 x
4096 x

4096
4096
2048
2048

1

1

4
4

(LP)
(LP)
(LP)

4
4
4
1

1

x

1

x

1

1.95
.89
1.29
1.69

(LP) (450ns)
(LP) (250ns)

1

4

(LP)

x 8
x 8

2.00
CALL

74LS83

74LS85
74LS86
74LS90
74LS91

1.15
.40
.65
.89
.70
.65
.85
.95
.40
.40
.45
.45
.50
.45
.95

74LS92
74LS93
74LS95
74LS96
74LS107
74LS109
74LS112
74LS113
74LS114
74LS122
74L5123
74LS124 2.99
74LS125
.95
74LS126
.85
74LS132
.75
74LS136
.55
74LS137
.99
74LS138
.75
74LS139
.75
74LS145 1.20
74LS147 2.49
74LS148 1.35
74LS151
.75
74LS153
.75
74LS154 2.35
74LS155 1.15
74LS156
.95
74LS157
.75
74LS158
75
74LS160
.90
74LS161
95
.95
74LS162
74LS163
.95
95
74LS164
74LS165
.95

HOURS: Mon.

-

2.40
1.75
1.75
1.75
.80
.95
.95
2.15

74LS191

1.00
.85
.95

9.95
1.00

1.00
.95
.85
.85
1.20
.99
.99
1.85
1.85
.99
1.90
.76
1.25
.99
1.30

85
.85
.85

2.85
.65
.55
1.65
3 35
55

198
1.00
1.25

74LS293
74 LS295

74LS298
74LS324
74LS352
74LS353
74LS363
74LS364
74LS365
74LS366
74L5367
74LS368
74LS373
74LS374
74LS377
74LS378
74LS379
74LS385
74LS386
74LS390
74LS393
74LS395
74LS399
74LS424
74LS447
74LS490
74LS668
74LS669
74LS670
74LS674
74LS682
74LS683
74LS684
74LS685
74LS688
74LS689
81LS95
81LS96
81LS97
81LS98

12.50
13.95
4.95
7.95
9.00

MC4024
MC4044

3.95
4.50

.95
.95
.70
.70

AY3-1014
AY5-1013
TR1602
1M6402

.99
1.75
1.45
1.18
1.35
1.90

*
*
*

8726
8728
8795
8T96
8797
8798
DM8131
DS8836

2.95
.37
1.95
1.69'

MM5369
MM5375
M SM5832

9.65
3.20
2.30
2.40
2 40

7207
7208

40

1.69
1.69
1.69

69ii

9.50
9.95
12.95
3.95
3.95
7.99
1.50

L

1

MC1408 L8
DAC -0800
ADC -0804

4

L6551

r

6.95
12.95
6.95
8.95
9.95
4.35
9.95
14.95
11.85.4

Z80

Z80-CPU
Z80A-CPU
Z80-P10
Z80A-P10
Z80-CTC
280A-CTC
Z80-DART
Z80A-DART
Z80-DMA

1

8.95
6.00
6.50
6.00
5.95
8.65
15.25
18.75
17.50
Z80A-DMA 27.50
Z80-S10/0
23.95
Z80A-S10/0 28.95
Z80-S10/1
23.95
Z80A-S10/1
28.95
Z80-510/2
23.95
Z80A-S10/2 28.95
Z80-S10/09 17.95
Z80A-S10/9 22.95

40.00
89.95
109.95
24.95
3.49
4.95
2.99
.99

4

Z80B-CPU
Z808-CTC
Z80B-P10

18,95
17.95
17.95

28671

39.95

6132

34.92A

CMOS
74CO2

74C04
74C08
74C10
74C14
74C20
74C30
74C32
74C42
74C48
74C73
74C74
74C76
74C83
74C85
74C86
74C89
74C90
74C93
74C95
74C107
74C150
74C151
74C154
74C157
74C160
74C161
74C162
76C163
74C164
74C165
74C173
74C174
74C175
74C192
74C193

24.95
36.95
44.95
54.95
39.95

6.95
3.95
4.95
7 95

1.69
2 49
99

99
.99
.99

2.95
1.29

3.95
3.95
7.45
7.50
15.95

4 95

'74C195
74C200

4.95

74 C221

4

74C373

-954

.35
.35
.35
.35

.35
1.50
.35
.35
.50
1.75
2.10
.65
.85
.80
1.95
1.95
.95

4.50
1.75
1.75
1.75
1.00

5.75
2.25
3.25
1.75

74C374

2.75

74C901

.80
.85
.85

4019
4020

74C902
74C903
74C905 10.95
74C906
.95
74C907
1.00
74C908
2.00
74C909
2.75
74C910
9.95
74C911 10.00
74C912 10.00
74C914
1.95
74C915
2.00
74C918
2.75
74C920 17.95

4021

74C921

15.95

74C922
74C923
74C925
74C926
74C927
74C928
74C929
74C930
4000

5.95
5.95
6.75
7.95
7.95
7.95
19.95
19.95
.35
.35
.25
.95
.29

4042
4043
4044
4046
4047
4049
4050
4051
4053
4060
4066
4068
4069
4070

95

4071

.45
.45
.35
.25

4072
4073
4075
4076
4078

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.25
2.25
2.25
2.25
2.25
5.75

4001

2.25
2.75

4017
4018

4002
4006
4007
4008
4009
4010
4011

4012
4013
4014
4015
4016

.45
.95
.95
.45
1.15
.95

4022
4023
4024
4025
4026
4027
4028
4029
4030
4034
4035
4040
4041

4081

4082
4085
4086
4093

.45
.95
.95

1.15
.35
.75
.35

1.65
.65
.80
.95
.45
2.95
.85
.95
1.25
.75
.85
.85
.95
.95
.55
.55
.95
.95

1.45
.75
.40
35
.35
30
.30
.30
.30
.95
.30
.30
.30
.95
.95
.95

4098
4099
14409

14410
14411
14412
14419
4502
4503
4508

4510
4511

4512
4514
4515
4516
4518
4519
4520
4522
4526
4527
4528
4531

4532
4538
4539
4543
4555
4556
4581

4582
4584

4585
4702
4724

80007
80C95
80C96
80C97
80C98

2.49
1.95
12.95
12.95
11.95
12.95

4.95
.95
.65
1.95
.95
.95
.95
1.25

2.25
1.55
1.25
1.25
1.25
1.25
1.25
1.95
1.25
.95
1.95
1.95
1.95
2.70
.95
.95
1.95
1.95
.95
.95
12.95
1.50
.95
.85
.95
.95
1.20

VISIT OUR RETAIL STORE!

3

JDR MICRODEVICES, INC.
mauer charge

$

Specials end May 31. 1982. Please state
"May Specials" when ordering.

74C00

CONVERTERS

2 40

to full

Pascal.
Available as bare board, kit, or completed and tested board

6883
SAM
RS232 FEMALE
RS232 RIGHT ANGLE
FEMALE
RS232 MALE
RS232 HOOD

CLOCK
CIRCUITS

1.89
2.20

II

Fully software and hardware cornpatible with Apple language card
and microsoft 280 card.
Eliminates the need for Applesoft
or Integer Basic ROM card when
used in conjunction with DOS 3.3.
Allows you to run Apple Fortran or

BARE BOARD
KIT
ASSEMBLED &
TESTED

INTERFACE

.65
1.90
1.90
1.65
1.70

1

*

UARTS

1.95Í

Upgrade your 48K Apple

6502

6502
6502-A
6504
6505
6507
6520
6522
6532

64K.

DISC CONTROLLERS
1771
1791
1793
1797
UPD765

r

16K APPLE* RAM CARD

*

3,95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95

11C90
XR2206
3242
3480

7103
7106
7107
76477
8038

1.85
1.05
1.20
1.75
1.55
1.55
1.35

2

5PECJFIL51

MISC.
AY5-2376

95H90
9602

74LS166
74LS168
74L6169
74LS170
74LS173
74LS174
74LS175
74LS181
74LS189
74LS190

Fri., 9 to 5; Sat., 11 to

3.95

22.1184
32.0

1.85
.85
1.15
1.55

(450ns)
2.99
2.49
(450ns)
2.99
2.79
(450ns)
1.95
8/16.95
(200ns)
8/19.95
2.35
(300ns)
8/18.95
2.25
(450ns)
8/17.95
2.10
(55ns)
9.95
CALL
(450ns)
3.49
3.25
(300ns)
3.99
3.75
(200ns)
4.49
4.25
(200ns) (15Ons)
CALL
(200ns) (15Ons) (12Ons) CALL

74LS192
74LS193
74LS194
74LS195
74LS196
74LS197
74LS221
74L5240
74LS241
74LS242
74LS243
74LS244
74LS245
74LS247
74LS248
74LS249
74LS251
74LS253
74LS257
74LS258
74LS259
74LS260
74LS266
74LS273
74LS275
74LS279
74LS280
74LS283
74LS290

3.95

2.097152
2.4576
3.2768
3.579545

18.0
18.432
20.0

r74LSOO SERIES
25
.25
.25
.25
.25
.25
35
.25
.35
35
45
1.00
.35
.25
.35
25
35
.35
35
.25
.35
55
.55
35
.35
55
.75
75
75
25
35
35
1 25
40
45
50
.40
50
75

2.0

14.31818

LP = LOW POWER

74LS00
74LS01
74LS02
74LS03
74LSO4
74LS05
74LS08
74LS10
74LS11
74LS12
74LS13
74LS14
74LS15
74LS20
74LS21
74LS22
74LS26
74LS27
74LS28
74LS30
74LS32
74LS33
74LS37
74LS38
74LS40
74LS42
74LS47
74LS48
74LS49
74LS51
74LS54
74LS55
74L563
74LS73
74LS74
74LS75
74LS76
74LS78

3.95
4.95
4.95

10.0

1.95
1.80
1.75

100 pes

(450ns)
(450ns)

4

CRYSTALS

32.768 KHZ
to MHZ
1.8432

5.0688
5.185
5.7143
6.5536
8.0

CALL

STATIC RAMS
2101
2102-1
21 L02-4
21 L02-2
2111
2112
2114
2114L-2

CALL US FOR VOLUME QUOTES

4.0
5.0

CALL
CALL
100 pcs

(200ns)
(300ns)
(200ns)

1

r

pcs
4.50
2.75
8.95
5.95
4.95
8.50
8.95
11.95
8

.200..8115.95

1224 So. Bascom Ave.
San Jose, CA 95128
800 -538.5000
800-662 -6279 (CA)
(408) 995 -5430
Telex 171 -110

TERMS: For shipping include $2.00 for UPS ground, $3.00
for UPS Blue Label air. $10.00 minimum order. Bay Area
residents add 61/2% sales tax. California residents add 6%
sales tax. We reserve the right to limit quantities and substitute manufacturer. Prices subject to change without
notice. Send SASE for complete list.

814.95 ea.

2716 EPROMS 450NS (5V)

CALL US FOR VOLUME QUOTES

ALL MERCHANDISE 100% GUARANTEED!

8035
8039
8080A
8085
8085A-2
8086
8088
8155
8156
8185
8185-2
8741

8748

8755

r

6808

6809
6809E
6810
6820
6821
6828
6834

6840
6843
6844
6845
6847
6850
6852
6860
6862
6875
6880

68B00
68821

L68850

r

78202

16.95
19.95
12.95
16.95
99.95
39.95
11.95
11.95
29.95
39.95
39.95
29.95

44.954

1.85
3.85
1.80
2.50
1.80
4.90
19.95

8251

8253
8253 -5
8255
8255-5
8257
8259
8272
8275
8279
8279 -5
8282
8283
8284
8286
8287
8288

.1
5.70

10.95
9.95

24.95
29.95
4.60
4.95
4.95
14.95
16.95
14.95

MC1330
MC1350
MC1358
LM380
LM386
LM565
LM741
LM 1310
LM1800

.289

4.95
4.85
4.45
14.95
4.75
9.25
9.85
4.75
5.25
8.75
6.90
39.95
29.95
9.50
10.50
6.65
6.65
5.70
6.65
6.50
25.00

6.1:M1889

EXTRA PLUG -IN CARDS CAN
CAUSE YOUR APPLE TO
OVERHEAT

1.89
1.29
1.79
1.29
1.50
.99
.29
2.90
2.99
2.49

ULTRA -QUIET APPLE FAN
DRAWS COOL AIR THROUGH
YOUR COMPUTER
ELIMINATES DOWN TIME

-

EPROM ERASERS

800 -538-5000
800 -662-6279
{CALIFORNIA RESIDENTS)

WE WILL BEAT ANY COMPETITORS' PRICES

r LINEAR,

VOLTAGE REG's

10.95
11.95
6.95
2.95

10.95
12.95

12.95A

LEDS
10/1.00

6/1.00
6 /1.00

5082-7760.43'CC.

.79
.99
.79
.99
.99

7805K
7812K
7815K
78LO5
78L12
78L15

1.39
1.39
1.39
.69
.69
69

LM309K
LM317T

.79
.99

1MAN74.3'CC
LMAN72.3'CA

7805T
7808T
78121
78157
7824T

7905T
7912T

7915T
7924T

1.49
1.95

T = TO-220

.89
.89
1.19
1.19

7905K
7912K
79LO5
79L12
79L15

1.49
1.49
.79
.79
.79

LM317K
LM323K
LM337K

3.95
4.95
3.95

K = TO-3

L=

TO-92

74S00 SERIES
74502
74503
74SO4

74S05
74508
74509
74S10
74S11
74S15

74520
74S22
74S30
74532
74S37
74S38
74S40
74551
74S64
74565

L

.44
.48
.48
.79
.79
.48
.98
.69

71574
74585
71586
71S112
715113
715114
715124
715132

.88
.70
.68
.98

71S133
74S134

.48
.98
1.87
1.68
.44
.78
.79
1.25

.69
2.39
1.44
1.59
1.98
1.50
2.77
1.24
.98
.69
1.48
1.08
1.25
1.45
1.19
1.19
1.19
1.45

71S135
715138
715139
715140
715151
715153
71S157
715158
715161
715162

HOURS: Mon.

2.85
3.70

-

745163
745168
74S169
745174
74S175

3.75
4.65
5.44

74S181

4.47
2.95
3.95
14.95
2.95

745182
74S188
745189
74S194

745195
745196
74S197
745201
74S225
745240
74S241

74S244
74S251
74S253

Fri., 9 to 5; Sat.

1.09
1.09

1.89

4.90
4.25
14.95
8.95
3.98
3.75
3.98
1.90
7.45

11

to

745257
745258
745260
74S274
745275
74S280
745287
74S288
74S289
74S301
74S373
74S374
74S381
74S387
74S412
745471
74S472
745474
74S482
74S570
74S571

1.39
1.49
1.83

19.95
19.95
2.90
4.75
4.45
6.98
6.95
3.45
3.45
7.95
5.75
2.98
9.95
16.85
17.85
15.60
7.80
7.80,

LM301V
LM308V
LM309K
LM311
LM317T
LM317K
LM318
LM323K
LM324
LM337K
LM339
LM377
LM380
LM386V
LM555V
LM556
LM565
LM566V
LM567V
LM723
LM733
LM741V
LM747
LM748V
LM1310
MC1330V
MC1350V
MC1358
LM1414
LM1458V
LM1488
LM 1489

LM1800
LM1889
LM3900
LM3909V
LM3914
LM3915
LM3916
75451V
75452V

`5453V

10/1.00
2N2222
.25
.25
2N2907
.79
2N3055
10/1.00
2N3904
10/1.00
2N3906
1N4148(1N914)

1N4004

ow
CIIr1r9e

+ .u. co

_

8 pin WW
14 pin WW

.49
.52
.58
.90
.98

16 pin WW
18

20
22
24
28
40

.34
.98
1.49
.64
1.95

7400

3.95

7401

1.49

7402
7403
7404
7405
7406
7407
7408
7409
7410

4.95
.59

3.95
.99

2.29
1.29
1.50
.39
.69
.99
1.49
1.29
.49
.98
.29
.79
.59
2.90
1.89
1.29
1.79
1.59
.69

99
99

2.99
2.49
.59
.98

3.95
3.95
3.95
.39
.39

.394

1.00

1.004

.59
.69
.69
.99
1.09
1.39
1.49
1.69
1.99

pin WW
pin WW
1.28
pin WW
1.35
pin WW
1.49
pin WW
1.80
pin WW
WW = WIREWRAP

RS232 MALE
RS232 FEMALE
RS232 HOOD
S -100 ST
S -100 WW

3.25
3.75
1.25
3.95

495

DIP SWITCHES

50/10.99
6.99
8.99
8.99
101

.27
.32
.39

CONNECTORS

100/ 8.99
50110.99
10/
100/
100/
25/

.12
.13
.18
.27
.27

5

POSITION
POSITION

85
90
90
95
95

6 POSITION

L
7

POSITION
POSITION

84

7400 SERIES

7411

7412
7413
7414
7416
7417
7420
7421

7422
7423
7425
7426
7427
7428
7430
7432
7433
7437
7438
7440
7442
7443
7444
7445
7446
7447
7448
7450

.19
.19
.19
.19
.19
.22
.22
.22
.24
.19
.19
.25
.30
.35
.55
.25
.25
.19
.35
.29
.29
.29
.29
.29
.45
.19
.29
.45
.29
.29
.19
.49
.65
.69
.69
.59
.69
.69
19

7451

7453
7454
7460
7470
7472
7473
7474

7475
7476
7480
7481
7482
7483
7485
7486
7489
7490

.23
.23
.23
.23
.35
.29
.34
.35
.49
.35
.59
1.10
.95
.50
.65
.35

4.95

7495
7496

.35
.40
.50
.49
.65
.55
.70

7497

2.75

74100
74107
74109
74110

1.00
.30
.45
.45
.55
1.55
1.20
.29
.45
.55
.45
.45
.55
.45

7491
7492
7493
7494

74111

74116
74120
74121

74122
74123
74125
74126
74128
74132

74136
74141

.50
.65

74142
74143
74144
74145
74147
74148
74150

2.95
2.95
2.95

74151

74152
74153
74154

74155
74156
74157
74159
74160
74161

74162
74163
74164
74165
74166
74167

74170
74172
74173
74174
74175
74176
74177
74178
74179
74180
74181

74182
74184
74185

.60
1.75
1.20
1.35
.65
.65
.55
1.40
.75
.65
.55
1.65
.85
.70
.85
.85
.85
.85
1.00

2.95
1.65

5.95
.75
.89
.89
.89
.75
1.15
1.75
.75
2.25
.75
2.00

2.00

74186
74190
74191
74192
74193
74194
74195
74196
74197

74198
74199
74221

74246
74247
74248
74249
74251

18.50
1.15
1.15
.79
.79
.85
.85
.79
.75
1.35
1.35
1.35
1.35
1.25
1.85
1.95
.75

74259
74265
74273
74276
74279
74283
74284
74285
74290
74293
74298

2.25

74351

2.25

74365
74366
74367
74368
74376
74390
74393
74425
74426
74490

.65
.65
.65
.65

1.35
1.95
1.25
.75

2.00
3.75
3.75
.95
.75
.85

2.20
1.75
1.35

3.15
.85
2.55

VISIT OUR RETAIL STORE!

3

JDR MICRODEVICES, INC.
mager

.11

rTRANSISTORS

CALL JDR BEFORE YOU BUY!

16.95
15.95
4.75
5.75

8 pin ST
.13
pin ST
.15
pin ST
.17
18 pin ST
.20
.29
20 pin ST
.30
22 pin ST
.30
24 pin ST
28 pin ST
.40
40 pin ST
.49
ST = SOLDERTAIL

OF APPLE COMPUTER INC.

P N 2222

100

14
16

APPLE IS A TRADEMARK

ALL ARE HIGH QUALITY UNITS ENCLOSED IN
BLACK ANODIZED ALUMINUM ENCLOSURE

LA

49.99

1.99

78.50
108.50
154.50

PE -14
PE -14T (with timer)
PE -24T (with timer)

42.95
44.95

Jumbo Red
Jumbo Green
Jumbo Yellow

74S00

SAVES REPAIR CHARGES
INCREASES RELIABILITY
NO HOLES OR
CLIPS ON
SCREWS
COLOR MATCHES APPLE
LONG LIFE LOW NOISE
MOTOR

1

IC SOCKETS

$69.00

APPLE FAN

TV

CIRCUITS

45.00
3.50

8205
8212
8214
8216
8224
8226
8228
8237
8238
8239
8243
8250

3.95

6800

6800
6802

r

8200

8000

1224 S. Bascom Ave.
San Jose, CA 95128
800-538-5000
800 -662 -6279 (CA)
(408) 995 -5430
Telex 171 -110
CIRCLE NO 26 ON FREE INFORMATION CARD

TERMS: For shipping include $2.00 for UPS Ground, $3.00
for UPS Blue Label Air. $10.00 minimum order. Bay Area
residents add 61/2% sales tax. California residents add 6%
sales tax. We reserve the right to limit quantities and substitute manufacturer. Prices subject to change. without
notice. Send SASE for complete list.

7400
SN7400N
SN740IN
SN7402N
5N7403N
SN7101N

SN746N
SN7406N
SN7407N
SN1401N
SN7409N
SN7410N
SN7411N
SN7412N
SN7413N
SN7411N
SN7416N
SN7417N
SN7420N

SN742IN
SN7422N
SN7423N
SN7425N
SN7426N
5N7427N
SN7428N
SN7430N
SN7432N
SN7437N
SN7438N
SN7439N
SN7440N
SN7441N
SN7442N
SN7443N
SN7444N
5N7115N
SN7446N
SN7447N
SN7448N
SN7450N
SN7451N
SN7453N
SN7454N
SN7159A
SN7460N
SN7470N

7iL501

.20
.20
.25
.25
.25
.29
.35
.35
.29
.29

.á

.29

.%
.40
.69
.29
.29
.25
.29
.45
.29
.29
.29
.25
.49
.25
.29
.25
.40
.25
.20
.89
.59
1.10
1.10
.89
.79
.69
.79
.20
.20
.20
.20
.25

711_513

74L514
74L515
71L520
74L521
74L522

7/L521
7/L5287

74LS30
74L532
74LS33
71L537
71L538
74L540
74L542
74LS47
74LS48
74LS49
74L551
74L554
74L555
741.573
74L574
74L575

.35
.35
.35
.35
.39
.36
.59
.99
.35
.35
.35
.35
.35
.35
.35
.35
.35
.59
.45
.39
.35
.89

.9

71L53

1.15
1.15
.35
.35
.35
.45
.45
.59
.45

74L578

.49

ML583

74L56

74LS86
74LS%
74500
74502
74503
74501

745%
74508
74509
74510
74511

74515
74520
74522
74530
74532

74538
74540
74551
74564

.89
1.25
.49
.69

C04000
CD1001

CDI%2
C 04006

CD4007

C0409
C04010
CD4011
C134012
C 01013

C04014
C01015
C04016
C134017

CD1018
C04019
C01020
C04021
CD1022

C0/023

.69
.69

3.00
1.49
.88
.89
.35
.39
1.95
.39
.55
.59
.49

.49
.75
.75
.99
3.25
3.49
3.49
.79
1.96
1.29
1.25
.69
.69
.79
1.25
.79

74L519

71L5112
74LS113
74LS114
71L5122
711-5123

74L5125
74LS126
74L5132
74LS133
74L5136
71L5138
74L5133
74L5151
71L5153
74L5154
74L5155
74L5156
74L5157
74L5166
74LSI60
74L5161
74L5162
74L5163
71L5164
74LS165
74L5166
74L5169
71L5170
74L5173
74LSI74

74LS13
741.5181

74L5190
74L5191

.3
.3
.99
1.15
.45
.45
.45
.49
.49
.89
1.25
.59
.59
99

.89
.49
.89
.89
.69
.69

1.3

.89
.89

9

.89
1.15
1.15
1.15
1.15
1.15
1.15
1.19
1.19
1.95
.99
.99
.99
2.95
1.25
1.75

74S
745124

3.95

.55
1.25
.50
.45

745158
745160
745174
745175

1.35
2.95

.50

715166
745191
7451%

2.95
1.95
1.95

7451%

1.%

745240
745241
745742

2.95
2.95

.6

.A
.99
2.15
3.25
2.49
1.35
1.30
3.25
.39
.39
.39
1.19
.25
.49
.49

.39

.9
1.39
1.19
.59
1.19

.99
1.19
1.39
1.19
.29

.A

CA3060N
CA3080H
CA3011N
CA311B2N

CA309N
CA3086N

1.35

1.59

1.9

33

SN74156N
SN74157N
SN74160N
SN74161N
SN74162N
SN71163N
SN7416/N
SN7/166N
SN7/166N
SN74167N
SN74170N
SN74172N

SN74I73N

SN7/17/N

SN74I3N
SN7413N
5N71177N
5N7/179N
SN74180N
SN74181N
SN74182N
SN74184N

SN741%N
SN74196N
SN74197N
SN74198N

SN7419N

SN74279N
SN74283N
SN7/284N

SN7426N
SN74365N

SN7436N
SN74367N
SN74368N
SN74390N

1.39
.99
.89
.79
.79

71L5273

74LS2%
741_5293

74LS298
74LS352
74L5353

145365

73L5366
74 LS367
74LS366
74L5373
74L5374
14L5375

7/L536

.áp.RruSSñaLm

.

{

.

,..r,

I

C0/013

745287

.., w .

...
"m"

LEO

9.7 RS
MUM

Sew

e

3.25
1.25
2.00
2.00
1.60
.85

CA3600N

1.49
.99
.89

CD

40%

CD/506
C04507
C045011
C 04510

C 040ä

.9

C01511
C04512

1.79

CO611

C04017

2.50

C04515
C04516
C 04519
C 04519

C 04044

C 040ä

C04019
CDW60
C04051
C

0462

C041A7
C 04056
C 13409
C04060
C04066

C0468
C0469
C0W70

CDIOZP
CD4030

1.49
.49

C

0403
CDW3

CDIa71
CDI036

349

C04078

.99

CD461

L49

C 04082
C 04093

1.35
.49
.69
1.19
1.19
1.19

2.95
9.95
1.49
.79
.39
.45
.55
.49
.49
.39
.39
1.39
.55
.39
.39
.99

C 04520
CD1526
C 04528
C 04529
C 04543
C 04562
C 0456

C 04583

C04584
C 04723
C 04724

MC1449
MC14410
MC14411
MC14412
MC14419
MC14433
MC14538
MC14541

9

se

m

cc

os..

-

SIMI

ïn°pr.

8999

xm
MOW

,aRe

o-..

wean-

tIM

75651PA
75561PD

/Kit

Rs-

e

c

Illifle

CC

CA

221a

I

w

..
..
o

a'o

wvoc

+sa..

PRICE

159
210

MED

t40

to

9b
2b

130

295

3

6

11.00
+13.00

.be

b

190

pin
pin
pin
pin
pin
pin
pin
pin
pin

LP
LP
LP
LP
LP
LP
LP
LP
LP
Pin LP

16
18

20
22
24
28
35

40

!bb

8

12.%

14

5.%
5.%

16

9.95

24

9.%
315

28
36

3.15

40

18

.28
.32
.36
.37
.44
.59
.62

.39
.49
.54
.59
.79
1.10
1.65
1.75

18

24

28
36

40

5ea.

2.49

5

110 MO
190.000
MO

II

90

295
295

9
1

15
20

ST
ST
ST
ST
ST
ST
ST

.71
.30
.35
.49
.99
1.39
1.59

1

16

pin
pin
pin
pin

18

PIn

20

pin
pin
pin
pin
pin
pin

8
14

.31
.41
.44

22

.69
.90
1.26

24

1_45

40

28
36

WW
WW
WW
WW
WW
WW
WW
WW
WW
WW
WW

-24

3

25.49

501110

.á

.24

.27
.32
.45

.E

.%

.81

1.26
1.45

1.15
1.30

.99
1.19
1.49

1.35

1.23

1.39
1.69
2.19

1.26
1.53
1.99

1.14
1.38
1.79

2.29

2.09

1.89

1.8K

15K

4.7K

5.6K

15

39

100

270
680

Ohm 18
Ohm 47
Ohm 120
Ohm 330
Ohm 820

12K

15K

33K
82K

39K

4725

100K

120K

ASST.G

5ea.

150K
390K

180K
470K

1M

12M

1.5M

ASST.

5ea.

2.7M

3.3M

19M

U.S. Funds Only

Sop«.

16K

$1.95

$1.95
$1.95

1.8M
4.7M

2.2M
5.6M

50pac

-

$1.95
$10.95 ea.

Spec Sheets
25e
Send 884 Postage for your
FREE 1982 JAMECO CATALOG

Subject to Change
90

ELECTRONICS

-

3.95

LM323K
LM324N
LM329OZ

LM33IN
LM334Z
LM335Z
LM3962
LM337T
LM337MP
LM338K
LM339N

LM340Ki
LM340K-12
LM340 K-15

2.95
2.95

74C221

1.%

74C240
74C244
74C373
71C374
74C901
74C903
74C911
71C912
71C915
74C917
74C922
74C923

2.25
2.25
2.49
2 :59
99

.9

10.95
10.96
1.69
10.95
5.49
5.75
7.50
7.50
.79
.79

74C9á
71C926
ac1C95

80C97

LM702H
LM703CN

.79
.89
.29
.79
.79
.69
1.00
1.19
.35

1.6

LM79N

LM310T-12
LM340T-IS
LM34IP-5
LM341P-12

1.25
1.29
.75

LM710N

LM341P-1S
LM342P-5
LM342P-12
LM342P-15

.75
.69
.69
.69
1.25

LM723N
LM733N
LM739N
LM741CN
MCI74ISCG 3.00
LM747N
.79
LM748N
.59

5.75

LMIOI/N

2.75

.60
1.00
1.10
1.10
1.00
1.19
4.49
3.25

LM1310N
LM1158CN

1.95
.59
1.25
1.25
1.95
1.75

.3

LF3%N

LF36N

LM366N
LM359N
LM370N
LM373N
LM377N
LM380N
LM382N
LM384N

1.95

LM36N-3

1.%

LM387N
LM392N

LM148N
LM149N
LM1496N

LMI56V
LMIBOON

2.96
5.49
5.49

1.25
1.95
1.79

LMI877N9

3.3

LM1889N

3.20

1.%

LM196N

1.3

LM2002T
LM2877P
LM2678P

1.49

1.29
1.45
1.35
.69

LM39N

LM7IIN

LM1871N
LM1872N

2.%

LM3BIN

1.35
1.35
1.35
1.25
1.25
1.25

21.60
2.50

2.05
2.25
2.25
2.95

LM2396P-1
LM3189N
LM3900N

LF3%N

4.00

5.%

5.95
.99

LM399H
TL494CN
TL496CP
NE510A
NE529A

1.%

NE531H
NE536H
NESIOH
NES44N
NE560A

LM3914N
LM39ISN
LM3916N

.65
3.95
1.30
1.40
1.75

3.96

RCII36N

1.25

6.00
6.00
4.95

RC4151NB

RC4196TK
LM4501A

3.95
6.95
5.49
3.25

ICL303813

4.95
1.29
1.49

1.%

LM130%N
LM13600N
ß138N
ß450N

4.49
1.75

6.00

LM39119N

NE56V
LM56N

1.30
.39
.99

6.%

NF364N

3.%

LM96N
LM56CN
LM61V

1.25
1.25

75151CN

NE57oN

4.%

75492

.99
1.36
1.35
1.35

3.95

RCI191TK

1.15

1.%

.69
1.25
1.15
3.95
3.95

LM396CN

1.%

.9
.39

.9

CAPACITOR CORNER
50 VOLT CERAMIC DISC CAPACITORS

Value
10

Pf

47

pi

n

19
.08
.08
.08

pl

I% p f

pf
of

.6
.6

1099 100V
.06
.06
.06

.6
.6

.6

value

.0010F

.05

.00470 F

.05

.01µF

.05

.022}4 F

.6

0474F

10-99

100

.08
.08
.08
.09
.09
.15

.06
.06

.05

.13
.21
.27
.33

.11
.17
.23
.27

1-9

.6

.07
.07
.12

.08
.06
.05
.1µF
100 VOLT MYLAR FILM CAPACITORS
.12
.12
.12
.12

.10
.10
.10
.10

.07
.07
.07
.07

.02201
.04701
.1707

.2201

.6
.6
.6
.06
.10

.08
.13
.17
.22

+20% DIPPED TANTALUMS (Solid) CAPACITORS
V
.39
.29
.41
.37
.29
.34
1.5/35V

I

-7 (350 pcs.)

lameco

1.3

LM317K
LM318CN
LM3I9N
LM320K-5
LM320K-12
LM320K-15
LM320T3

.001mf
.0022mí
.004709
,0105

Sopes.

Order ElarvoRl99wonawm9

LM3l7T

$1.95

330K

Plus

LM317MP

LM320T-12
LM320T-15

14.95

LM310T6

LM348N
LM360K
LF351N
LF353N

1.%

.90
2.49
1.15

LM311/CN
LM3I2H

sow..

620K

1.19
2.19
36.80
.99
.35
1.95

1.3

$1.95

Riese.

2.49
35.80

LM310CN

1.19
1.69
1.69
1.59

LINEAR

.79
1.39

LM36CN
LM39H
LM39K

LM307CN

-5%
$1.95

6.85
4.50
4.75
4.95

.99
.45
1.00
1.95
1.25

50pcs.

270K

1

LM301CN
LM302H

220
470

660K

Includes Resistor Assts.

California Residents Add 6% Sales Tax
Postage
Add 5% plus $1.50 Insurance
Send S.A.S.E. for Monthly Sale Flyer!

50pes.

6.8K

27K
66K

220K
560K

50.100

70

10K

5/82

.42

.77
.90
1.66

.6

22K
56K

15.%
7.%
15.%

.%

.67

8.2K

18.95
15.95

9.95
9.74
1215

10

.73

1.5K

972

LM36H
LM36H

.49
.58

674.

1.%
1.%
1795

IlS

.54
.63

1.2K

Ohm 12 Ohm
Ohm 33 Ohm
Ohm 82 Ohm
Ohm 220 Ohm
Ohm 59 Ohm

-

L.M30pH

9.b

25-49

.55
.69

5ea.

-

5.95
5.95
5.95

OR wRRE FOR YOUR REQUIREMENT

ASST. 5

510.00 Minimum Order

n

795

90.000

ASST. 4

ASST. BR

PRICE
2 M

LH0070-OH
TL071CP
TL072CP
TL071CN
LH0062CD
TL082CP
TL661CN
LHOO9ICD

].90

13K

180

54a.

7

LMIICLH

LMIOCLH

tb

1.49
1.69
1.59
1.39

74C1ß

LH0002CN

s'.%

b

74C192
740193
74C1%

.A

E6

1.0

1

6.95
1.29
1.29

9.M

16

15

1.99

74C%

B

x5
25

55.00
90.00
66.00

tlCb

74C160
140161
74C162
74C163
74C164
74C173
74C174

a

09.500

1.b

t el

Ohm 220hm
Ohm 56 Ohm
Ohm 150 Ohm
Ohm 390 Ohm
Ohm
1K
2.2K
27K

27

470

ASST. 3

.

1.59
1.89
2.95
3.%
2.25
1.69
1.60

74CI57

.75
.39
.39
1.39
1.79

74C93

WIRE WRAP SOCKETS
(GOLD) LEVEL #3

50-100

.35
.45
.49
.53
.75
1.00
1.40
1.59

68

2

212;

43 000

199
174

pin
pin
pin
pin
pin
pin
pin

14

10

10

ASST.

'

74C95
74C107
74C151
74C154

.39

74C6
74C9

-.

WVOC
-20

95

.61

25.49

-

18

- CALL

16

SOLDERTAIL (GOLD)
STANDARD

5ea.

1

án

2

400

1.24

.15
.18
.20
.27
.30
.35
.36
.43
.50

.21

-24

-

1/4 WATT RESISTOR ASSORTMENTS
ASST.

21.10

S21Y

SOLDERTAIL
STANDARD (TIN)

.16
.19

.37
.38
.45
.60
.63

pin 5G
pin SG
pin SG
pin SG
pin SG
pin SG
pin SG
pin SG

-

221.4

52c

50100

25 -49

M

1

i

0.001

t

23.009

4 95
r3.099
71158 VALUES AVAILABLE

2

.17
.20
.22
.29

!IF

0

]21%

10

9 49

0

x9419

24 COO

LOW PROFILE
(TIN) SOCKETS
8

0
O

MED

4.;.

13

610

13.00

OVER

;
II
;
19

11.000

8.49

]

NI

11.006

xb

PRICE
219
333

15

í0.Y0

1

10

WVDC

10.000

1.74

n

14

Elf
o

74C04
74C08
74C10
74C14
74C20
71030
74C42
74C46
74C73
74C74

OM

74C

.39
.39
.39
.39

74CO2

COMPUTER GRADE CAPACITORS

eco

1.95

8211CPA
8212CPA
14000

Price

Stopwatch Chip, XTL
24.95
363 Digit A/D (LCD Drive)
16.95
IC, Circuit Board, Display
34.95
363 01916 ND (LED Drive)
15.95
IC, Circuit Board, Display
29.95
365 Digit A/D LCD Oil. HLD.
18.95
31 Digit A/D LED Dis. HLD.
17.95
Low Battery Volt Indicator
2.25
CMOS LED Stopwatch/Timer
1295
Stopwatch Chip, XTL
19.%
Tone Generator
5.15
Tone Generator Chip, XTL
12%
Oscillator Controller
6.50
Freq. Counter Chip, XTL
13.95
Seven D84de Counter
17.95
Clock Generator
3.95
4 Func. CMOS Stopwatch CKT
13.95
4 Func. Stopwatch Chip, XTL
19.95
8 -Digit Univ. Counter C.A.
32.00
8 -Digit Freq. Counter C.A.
26.95
8 -Digit Freq. Counter C.C.
21.95
4-Digit LED Up /Down Counter
12.95
10.%
8-D191t Univ. LED Drive
LCD 4% Digit UP Counter DR!
11.25
&Digit Univ. Counter
31.95
5 Function Counter Chip, XTL
74.95
4.95
CMOS Bin Prog. Timer/Counter
CMOS Divide-by-56 RC Timer
2.05
Prog.
CMOS BCD
Timer /Counter 6.00
CMOS BCD Prog. Timer /Counter 5.25
CMOS 555 Timer II pin)
1.45
CMOS556 Timer (14 pin)
2.20
CMOS Op Amp Comparator 5MV 2.25
CMOS Op Amp Ext. Cmvr.
5MV 2.95
CMOS DWI Op Amp Comp. 5MV 3.95
CMOS Trl Op Amp Comp.
IOMV 5.35
CMOS Quad Op Amp Comp. IOMV 7.50
CMOS Quad Op Amp Comp. IOMV 7.50
Voltage Converter
2.95
Waveform Generator
4.95

Monolithic Logarithmic Amp
50ppm Band-GAP Volt Ref. DIOS.
Volt Ref /Indicator
Volt Ref/indicator

809CCQ

Mil9114

4F...a...

]

899998 cc

2.49
2.49

7641CCPD
7642CCPD
7660CPA
8038CCPD
8048CCPE

v.w

]I1.ta

oa,..s..
uarwr.

c

BOA 419

la

WM.
NMI.

7611BCPA
7612BCPA
7621BCPA

2214

]I.n

O.

39

ri

2.49
1.95

]11M

72501JE
72601JE

61.1.w..no

.rr14v

4JI

1.79
.89
1.29
1.79
1.79
1.95
2.79
11.95
2.79
2.45
.75

72421JÁ

_.-_--s

.. ño

.......

25
40
50

2.95
1.49

72401JE

33ICCPE

....n,
.6r-c.
sos...,r...r,. ~ r,.i,s..r.xo

cc

9e

ee

.op

CC

1.95
1.95
.89
.69

1.29
1.49
3.95

7226AIJL
7226AEV

8/ 0.14

]2199{{

s.

ease

PIMP.
.021.1

0,000
2110

.75
.99
3.95
1.39

72241PL

,..-. ....

to0°"y.o...
l op .o..n

1

3.95
1.39
1.25
1.25
.59
3.50

7218CIJI

]2198

tN.v.,,

aa

IS

33

72171J1

SALE

MULTTMOIT LED NUMERIC p16RLAYa

b

10.95
12.95

7216C1JI
721601P1

7fOR

:

/Kit

7216AIJI

91]a

W

10.%
10.%

.r

,.,

7215EV

ojAl

:.

.7r

voyr.e,.. -

c

.9

349

...

.PV.e
sop
..

.69
.69

3.49
2.95

CA309N

e

wma.ni

.69

745373
745374
745367

72151PG

1.;

Comm Calneas

e..

:',..r.)

mm

899

1.45
1.45
1.35
1.35
.19
2.95

7309IPA

MOAMIC ARRAYS

9.1.7

8 WS IReal

.89
.99
.99
1.25
1.29
1.29

74526

745474
745475
745570
745571
745572
745573
745940
745941

,..

r

w

...-.,

I.

3.25
3.25

72081PI

]21.18

1.49
1.49
1.49
2.95
1.19
1.19
1.19
.99
.99
.89
.69
.69
.69

3.25
2.75

745471
745472
745473

...^

.3........"72....%

°

..... ,..,...w ,....,...,.r. . .T .. ..
NATIONAL Stick Display Sale

>...,tii

149

1.%

745253
745257
745258
745260
745280

.

1905714311117 REFLECTOR

..

1.49

81LS%
81L597

/Kit
/Kit
7207AEV /Kit

-7,-

$69.95 ea. any Model

LITRONIX Stick Display Sale
M. SKIP COLIC.

v,

.69
.69
.69
.69
1.49

249

-.L47-

r1Ya]YT1aBy11°""M87l4

CALL OR SEND ORDER IN REFERENCING TO THIS AD FOR SPECIAL PRICE
Because of Limited Supply, please provide a second and third choice

.79
1.49

74L5393
74LS399
71L5670

745243
745244
745251

-

b91631OwFpW,iilflani0

Your Choice

3.95
3.95

1.15
1.15
1.15
1.18
1.19
1.19

74L566

a

1.49

1.49

741.5279
74L5283

/Kit
/Kit

7106EV
7107CPL
7107EV

7205IPG
7206EV
7206CJPE
7206CEV
7207A1PO

1.95

4.95

71L5192
74L5193
74L5194
74L5195
74L5197
74LS240
74L5241
74L5242
74L5243
74L5244
71L5245
74L5217
74L5218
74L5249
74LS251
74LS253
74L5257
71LS258
74LS2W

7I06CPL

71I6CPL
71I7CPL
720IIDR

SN7/393N

741_5221

CMOS Precision Timer

.89
.89
1.25

l.%

SN74191N
SN74192N
SN74193N
SN74191N

Function

70851PI

279

SN7423N

5N741%N

Part No.

7045EV,KIt

.9

SN74221N
SN74251N

SN7416N

Watches®

Ladies

ONE YEAR FACTORY WARRANTY

.79
.69
.89
.89
.89

.79
2.25
.79
2.49
2.49
1.25
1.25
.89
.89
.89
.69
.89
.89
1.49
1.49
1.25
.99

CA30%N
CA3130H
CA3140H
CA3160H
CA3/01N

CD-CMOS
C134011
C 04042

.6

.9

1.3

CA- LINEAR

C04071
COW72
C 04073

112

.9

.45
.45

.45

.23
2.95

`DIOW

.49
.59
.45
.45

1.35
.79
1.35
1.35
1.35

.45

C134025

CD400e

1.3

745136
745138
745139
745140
745151
745153
745157

.4455

CD1024

C0/026
CD402/

.69
.89
.35

.55
.69
1.19

.75
.79
.79
.79

CA309N

.9

745133
745131
715135

.55
.55
.50

.50

CA3010H
CA3013H
CA3023H
CA3035H
CA3039H
CA3046N

.%
5.00
.50

74LS
74L592
14LS93
74LS%
74L596
71L5107

cAulova Quartz

Pflif)1
.29
.35
.39
.49

1-24

.45

74574
745112
745113
745111

SN7419N

.45
.45

74565

7456

SN7416N
SN74107N

SN7416N

.25

7/L509

SN74104N

.29

7/LS01
74L510
74LS11
74L512

5N7485N
SN7466N
SN7489N
SN7490N
SN7491N
SN7492N
SN7493N
SN7494N
SN74%N
SN7496N
SN7497N
SN741%N

.20

.29
.29

71L56

SN749N

SN74116N
SN74121N
5N71122N
SN74123N
SN74125N
SN74126N
SN74132N
SN74136N
SN71141N
SN74142N
SN74143N
SN74144N
SN74115N
SN74147N
5N74148N
SN74150N
SN74151N
5N74152N
SN74153N
5N74154N

71L502

7/LS6

SN7472N
SN7473N
SN7474N
5N7475N
SN7476N
SN7479N
SN7480N
SN7482N

1355 SHOREWAY ROAD, BELMONT, CA 94002
PHONE ORDERS WELCOME
(415) 592 -8097

22/35V

.39

.34

.29

.33/35V
.47/35V
.68/35V

.39
.39
.39
.39

.34

.29
.29
.29
.29

1.0 / %V

.M
.34

3.3/25V
4.7/25V

.51
53

.63

6.11/15V

.A

.56
.69

.37
.45
.55

15/26V
á2/6V

1.39

1.25

.95

.4477

MINI. ALUMINUM ELECTROLYTIC CAPACITORS
Axial
47/50V
1.0/50v
3.3/50V
4.7/25V
10/25V
10/50V
22/25V
22/50V
/25V
47/50V
100/25V
100/50V
220/25V
220/50V
470/25V
1000 /16V
2200/16V

1-99 100499 500+
.16
.14
.10
.19
.16
.12
.15
.17
.11
.18
.15
.11
.18
.15
.11

Radial

1-99
.15
.16
.15
.16
.17
.15
.16

16.499 500+

.19

.16

.12

.19

.16

.12

.47/25V
47/50V
1.0/16V
1.0/25V
1.0/50V
4.7/16V
4.7/25V

.25

.21

.19

10 /16V

.15

.13

.29

.25

.23

.28

.24
.37
.34
.45

.22
.34
.33

10/25V
10/50V
47/50V
100/16V

.14
.15

.49
.69

.45
.61

.79

.69

.16
.17
.25
.21
.25
.37
.25
.35

.41
.39
.49

..54
.79

.9

Al

100/3V
100/50V
220/16V
470/25V

.13
.14
.13
.14
.15
.13
.14

.12
.13
.12
.13
.14
.12
.13
.12
.13

.21

.17
.23
.34
.21
.31

.14
.19

.14
.21

.31
.19
.277

POPULAR ELECTRONICS

f

-

MICROPROCESSOR
COMPONENTS
80803/eo80A
DATA ACQUISITION ICONTINUEDI-

MINI STEREO
FM RECEIVER
WITH HEADPHONES

pP00

For Joggers, Cyclists,

DM.
Dr

Model 1810

SUM
SMO

Asynchronous Comm. Element

P6ü
M259

.025

MU

M107

Pa7111

9.5

ardEI("ey In1rfa

Pent A0201

2'4" Round

-

Size: 2%" x

5'

Large Ceramic Magnet
Size: 2%" x 2%" x %"

190
5.25
5.25

6800 /6800 SUPPORT DEVICES

7.%

6414v

with Clock and RAM
13011Static RAM
Inter. Adapt (1146Má)

C61301.1

4.5

7.49

13.5
14.93

Asynchronous Comm. Adadter
Adaoter
Synchronous Serial
04.bYS Owi11 MODEM

C6í0
c6102
CBMp
C6062

IN

K.5

Priority Interrupt Controller
1034só
t ROM (14C61.06)

CBM

Ile

Quad 7-State Buc Trens.(MCaT %)

2.25

MICROPROCESSOR CHIPS
CPU (MK2110N)

(ROC)

SNP 17.-11
COMMIS
3160

D2.42901ADC

RAM SALE

INSMbn4
INSMANf

STATIC RAMS
MM2114N -2 4K (200NS(.
IB

EACH 51695/1017 ìì100

........ 82.49 each
EACH 5195.1111o6
....52.95 each

MM2114N -2L 4Kt2200NS) Low Power
IB

EACH 519.9511oó (i

EACH $22500006

MM2147N 4K (70N5)
la EACH $34.95/lot) (100 EACH

MM6116P -4 18K (2200NS)
M EACH s99.95110í (1

EACH $9995606

11

11

.5

PU -LL-811
30 TBM

Kebob

MPU CM9

MM113N

164-811 Dynamic /Accumulator
5./31611 Dynamic

$14.95 each

each

MM90 %H

52.95 each

M .NN
MM501614

51,95 each

175.00I1o6

2501V116131

EN

2527V

Dual 91.81t

2.113

75270
0

Owl 996411
Qua126e8 Static

Stelc
Slain

00

e.

Glue( ben Static

L90

Ua1.)

121

S.W..

eat,

000)140

Iargasl aolung

appllalbna.

Se50H1 l4 Watts, 106cIm
C)tratenkally ceenS a (sled.
115V,

MU2A1

.

-

.... $9.95 ea.

JE215 Adjustable
Dual Power Supply

Ns.

PM.

24002

2

2400.3

2

2400-4

4

2400 -91C0

4

2400 -50

6

Caat)pumien
12
122

0!

I.N
390

4.5

i.A

0

35

-

9.90

9.%
1150

MCMMwO

1260901

13.50

Math Symbol a pine.,
I34907 Alpha.COnirol Char. Gen.

13.1

MICROPROCESSOR MANUALS
7.60

M.COP M02

1.1

lrylr
SPECIAL FUNCTION

5.67

0.11205

Clock Driver (WE)
Dual MOS CIOC4 Driver (9112)
Floppy Disc Controller

3.50
1.90

ariblomr ow own
ru«ner
l

wncowmkN
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TELEPHONE /KEYBOARD CHIPS
CMOS Clock Generator
Hee.are EllePder (M 1010e1

11.5

3.1130063
144604

NN50070 100000 I1 WW1

Te

keys)

0.76

11.1

4.5

Push Button Pulse Dialer
96/I44- 0ay.rie1

- "Mlni-

M

0,

Description: The JE215 is a Dual Power
Supply with independent adjustable positive and negative output voltages. A separate adjustment for each
of the supplies provides the user unlimited applications
for IC current voltage requirements- The supply can
also be used as a general all- purpose variable power
supply.
FEATURES:
Adjustable regulated power supplie,
POS. and nag. 1.2VOC to 15VDC.
Power Output leach supply/:
5VDC ® 500mA, 1OVDC e3750mA,
12VDC QD 500mA, and
15VDCV 175mA.
Two, 3- termine( adj. IC regulators
with thermal overload protection.
Hest sink regulator cooling
LED "on" Indicator
Printed 60erd Construction
120V AC input
Sloe: 3 -1/2 "w e 5.1 /18"L x 2 "1-1

me. 01.10.

K.0.. Encoder

1.0, 1007, 13133,

.1°

011101
.

wiu
114611k1atñ.m.
700

4m

01134

370

100=0

..

^

100,.

40

nie

IOC

FEATURES:

1.00

Imnma.Tl:

010.0 0010

-

3

wane

MISCELLANEOUS

.133

ow
8.00

06127
.17111

me 1,00on

00

@

4amps, a 24000 M
5

%(20./00%

or 230VAC Inpul. Wt. 4 Ibis

:

............ $69.95 each
WRITE FOR INFORMATION

00

ven

701

JE600

Hexadecimal
Encoder Kit
FULL 8-BIT
LATCHED OUTPUT
19-KEY KEYBOARD
The JE600 Encoder Keyboard Kit provides two separate
hexadecimal digits produced from .quentlal key entries

08070

-

Spec Sheets
25c
Send 886 Postage for your
FREE 1982 JAMECO CATALOG
Prices Subject to Change

RONICS
5/82

25amps, 12VDC

x1 %, 012 a 240 out

- MANY OTHERS AVAILABLE

0.000.

100

1ä1thco

.

de

pmteeua. 115

This open frame switching Po
supply provides user with high cue,
requirements common
compact
for mounting into
v
onic'eclossure.
supply has S threaded fasteners (pem nut type) for mounting.
Specification requirement. to be used with ATC enclosed.

Part No. 200.3010

.10
.167

$10.00 Minimum Onde.
U.S. Funds Cnly
California Residents Add 6% Sales Tax
Postage
Add 5% plus $1.50 Insurance
Send S.A.S.E. for Monthly Sale Flyer!

at

2.es

DIODES

11:010,101

5VDC

4,as' x 2.50 x 15.00
'Total average output shall not exceed 210 wane.
General Deaedplion: The "eoschert" Power Supply was originally
designed for application with ITT Advance Terminal Controller ATC.
Sloe:

ai:

001

Voltages'

4amps. Rag. Load: 5V
Mad). Ownoit. a mercan.

aY

0100

0.
3m

-5/8 "H Metal

1

$19.95 ea.

603

em

Ym

x

1,17000,00.600,1

HARDWARE
WARE

000

18/0611.101.01

io

ate

a

5VDC, 12VDC and 24VDC

.

_. _4.a

90wx.1

-

$29.95 ea.
4L1yVLI

LO

006,10 10.1.0 1,00000,10.0

am

.

710

103 ..en

Part No. KB354

Beschert Multi -Voltage Power Supply

sh 10 wen nae,

.131

.173
a1w

Datanectics 74-Key Keyboard

Use EA 20134 Chip (Electronic Arrays) Slaw 163/4"L x 51/2"W x
168 "H. White, black. blue. grey key caps (NO Data Sheet/ -

--

.á Maw '.'""I

em

I7epa11,M.w..me.alulir

M w.

KEYBOARDS

00

SWITCHES

POTENTIOMETERS

'_

JE215 Adj. Dual Power Supply Kit las shown) . . $24.95
(Picture not aSown but similar in construction to above)
JE200 Reg. Power Supply Kit 15VDC, lamp)
$14.95
Adapter Brd. Ito JE200/ '5,29& 012V. $12.95
JE210 Var. Pwr. Sply. Kit, 5- 15VOC,tol.5amp. $19.95

.117

oterbe
061

xwvdRw144rrnnag.

10 mre

(ns)
19.95
16.95
14.95

.

10118

v1_..

pulle1Yi.sDóa.nrW:olag4w.rai".e°U

0.6117

Documentation for conversion
TRS-16K2 15Ons
TRS -18K3 200ns
TRS -16K4 '25005

Oahe (Pictured Above)

APO

asOL11114aí~.kl5krwrrl

06111

Expand your 4K TRS -80 System to 18K
Kit comes complete with
ea. MM5290 (UPD41 6/4118) 16K Dyn. Ram

Part No. KB69SD12-2

Mm

10 es.

R.P.

TRS80
16K Conversion Kit

DIp7M" 2400 Sedes

RESISTORS-

ca10

011122

BNC Plug
BNC Bulkhead

Micro Switch 89-Key Keyboard

wen

011150

.170

$2.95
$1.79
$3.79
S .49

1.5

INTEGRATED CIRCUITS

SI.

$3.55
$3.95

$1.29
$1.60
$1.60
$1.79
$1.29

Uses AMI SW20350K Chip Size : 155581 x 51/4"W
Frame. Light S dark grey key caps (No Data Shst)

-.

Y2o.7oa:ñi
M.Awi«Nr.m-.w...-.,...

cer5

UG260/U
UG1094/U

M

4,11

ap.a

Pam
0146

UHF Adapter
UHF Plug

1!

Kovissara E.COder (6 kwC

are Encar lá

P1.259

PL258

7.23

¡45

Sutton Telephone Dialer

Aviáá

2.570401

$3.95
54.95
15.95
33.95
52.49
59.95
$3.25

$2.95
53.50
2/$.99
$1.75

BNC Plug
BNC Jack
UHF Adapter
UHF Penal Recp

50239

8

Áy+5910

MMS1190N

0-Subminiature Plug
D.Subminlature Socket
Screw Look Hdwr. (2) D825S/P
Cover for OB25P /S
P.C. Edge (22/44 Pin)

OB51226
22/445E
UG88/U
UG89/U
UG 175/U

5

Push

MCM

12VAC 500mA
12VAC 1 amp
9VAC 1.7 amp
8VDC 400mA (belt. charger)
6,9,12VDC 300mA
9VDC 200mA
9VDC 500mA
12VDC 300mA

14411111111111111111110
DB25P
DB25S

769

A0.5.1100

Aye..

12VAC 250mA

CONNECTORS

L90

RAM

chest LED DIIV w/N Buss
b- Sa.VgC Fluor. orlvor 160th 049.1

COMM

I2OVI6OHO

L.

Como atmle Clock
crocontroller with 511111 RAM

COMO.

120V/60Hz

DC1200

115

cro0roupr
Mlu

0404110101

11N/60Hz

DC900

01.5

CHO
111modne.stor
ton Real Time Clock

04.6701

009200

020418-2

121109a3

1015366114

117V/60Hz
117VI6OHz
1200I6014Z
120VM011Z

1170/0001

3.5
16.5

Generator (Upper Case)
Character Generator
Cast

NSIHIN-1

117V/60Hz

AC1000
AC1700
DC 800
0468912 (above)

1435

101500 et .100 s .ate (2.54 a T. 1121 swan PCB M tip
asabbb PM1M.
cWning /Mple9 Mien crab pow 1016661 Total owl we baby sal
Sockel
Pries
xo.
Poo
CaaElatalM S.a95
him
e pin
.79 - I0/ 6.%
24034
6
123424
14 pul
1.e9
10/ 9.95
pin
.19
10/ 7.15
7
1234517
2400.7
14 Ma
1.19
10/11.05
1.29 - 10/11.95
6 pin
99
10/ 6.95
14%-9
12ÑÑ
9
11 pul
1.39
10/12.95
14 pre
109 . 10/ 9.95
2400.10
10
0123456169 20 pM
I.111
10/13.16

m

ce1A

cala

-

Input

Part No.
AC 250
AC 500

14.%

PROM (Open Collector)

Cftectar

MCMM[IOP

Transformers

With Universal Plug ere
99 Battery Snap
selective voltages. 6,9,12VDC.
Polarity selection ) +l -l. six -foot
line from adapter to plugs
sis.
inch line from adapter to battery
snap. 120V/60Hz. 300(15.
Price
Oetmll

11

054371

General

MAY 1982

1.04

...ors

Ce101

105cim free air delivery
4.65" sq. x 1.50" depth. Weight 17 oz
acoustical rating as low as 50.38
more man 10 rrs.
duly at l01C
Iped ti prOled
Ltnt.
for amblents to 70C
UL Y
card recognized a
CSA 110w

I.b

papal

AC and DC Wall

0.95

MCMM110P

1190
19.16
1.15

1614

e
e.5

ROM'S

CAPACITORS

MUFFIN® FAN
704 dependable, low

anloo eommarelsl

30

GRAB BAG
SPECIALS

$5.25
$4.95
$4.95

Video Controller in usa

5.90

2.5%

Touch Tone Low Band FIItr
Touch Tone High Band Filler
00 Amp
Conpant Current Source

components

9.5

565

JVCJO

40K

1%

THE MOST UNIQUE D O SWITCH AVAILABLE)
MIN1.01E is designed to rat Olt Masao( braMS of Dip switches Unique fMlures irolude locking
rod design to prevent accidental actuation aM gold sell-Mang
4
tact sb -pie es housing aand
press Oil lemkrals present ontaminaton 210 station Farm VC and 1.5 station Form "5 "

PM

5K Linear Taper Pots
100K Linear Tapar Pots

- Over

EECO Rocker DIF Switch

Ili

JVC<0

EPROM
EPROM 1048) (Single MV)
MK EPROM (Hitachi 01214627641

7201,1.Stato Bipolar PROM
a1( PROM
More PROMS List. In Our Catalog

DATA ACQUISITION

$79.95
JOYSTICKS

s.n

696 Bipolar PROM

6.36

UVS-11E

9.%

2K UV Erasable PROM
aN EPROM
MK EPROM (4V,
16K EPROM
0301

32x1

0S005CN
DSOMCN

.99

Temperatur
cer
-MET Input 00 AMP
Sample Hold
nIt.
Twer. COMP. Aec.
S ppm/C7
0.4LCN. A/D Cavener H L5111
DACOSSLCN.en DO. Convertor 10.35 Lln.l

-

4.5
9.5

266 PROM

1.5
2.5

02.m.

LM1362
LF7MN
LFSNN

6pin

...12V)

Static

14an Static

2.5

11M7b2

Dynamic

Ste.
IpM Static

(Sin.

L.

1001-. Dynamic

LM1mCH

le

1C

M 304

Universal Active FIIt0r

1.90

14.5

321(

M.2M

welt

2.

f MM52M11

116040461

PROMS/EPROMS

9.95

253,

AF161CS
AFMI.ICJ
AFM.ICJ

Maintains consent exposure distance of one inch.
Spacial conductive foam liner eliminates static build-up.
Builtin safety lock to prevent UV exposure.
Compact only 7 -5/8" x 2-7/8" a 2"
Complete with holding trey for 4 chips.
$16 -95
UVS -11EL Replacement Bulb

15

tO

1%1Pr

Erases 2708, 2716, 1702A, 52030, 52040, ate.
Erases up to 4 chips within 20 minutes.

4K
1K

1.5
9.5

552 -1111

EPROM Erasing Lamp

11..14/MK4Cp
NL
TM5.46

Ylt
n
Dynamic

Octal
Octal 1

He.

251IN

2.%

Full data sheets, appl. notes for IntS pe.pheral device

7.16

9.96

54.96

M.%
Notional TTL Logic Data Book
(624 papal 7400,LS,L,H,S, OM DM1000 Serbs
111.96/let
30006 Buyebove13130001.3,6II ast
54.96
%009 Inbnil Deb Book 11074 meso)
H0.%
010400 (ntel Component Data Catalog
Full data Teets for InS's products Ind. memory devices,
/. produ411328 pages/
peripherals
17.60
200110 ITN Peripheral eign Handbook

1.90

(2Krs) Static 1Mns

16K

M an RAM

3101191)

Dual... Accumulator

NatiorelsHSM- Bord Levo4Compute122 4pages(

14.%
4.90

(Lower
-NMOS READASCII
ONLY MEMORIES
Shifted w/Oree4

36-.1 Dynamic

4.1M11001

IK Dyn.240.

-Sag

04525

31212151

Duel 6Blt Dynamic
0uc156eil Dynamic
Dual 100.11 Static

MM1OISN

EACH $1196.001106

%I

SHIFT REGISTERS

MMOMH

uel

JS-5K
JS-100K

6

DYNAMIC RAMS

EACH $19 95/lot) (100 EACH $225.00(101)
EACH 514.951106

CPU

MUtAtO
MM56N

MM5290N -4 16K t25ONS( 4116
(8

P1p
111rMM-1

..............514.95 each

MM5290N -2 16K (150NS) 4116
(8

2390

a9001 LM, LF, ADC, DOC, LH sapes

2.95
6.95

0001 Dynamic Fully DecodW
2KVl Dynamic
4656.1 Dynamic
MMSAON-2141161 16K Dynamic ISOns II1P0416C31

WAS

Netbnel linear Dab Book

2.3
1.e
2.e

MaSaoRM1

01.6

EACH 51195.00 /Pori

MM4164N.20 64K (200NS)
IB

01..

CPU w /sane Mime interptetar

TMSMOOJL

$4.95 each

3419.95llo6

(104 BYtes RAM)
CPU-44 Bytm RAM

1
1.90

16.15

pages) DP. DS8000, DS3%0, OS/6000, etc.

11376

30054
30006

16.96

National Interface Don Book
1704

30003

(nos

Book
CD4000 and A/O Corwenen

1690 pages/ 74C.

30002

-

Naloal CMOS Data

1.531

0.

CPU

Ln

BOOKS

National Semiconductor - muesli
30001

M615251

3.%5

INSMAN
s.ON

35

2604 Static

5101

-L.l

1145.60714

1.e

Static
101 Static
ÁB04 Slal
are Static MOS
ION. Static Cons
2114E
I02404 Static eons Low Power
2114 -2
IpW Static NeMs
2114,3
IpN 5.0C Nona Low Power
74.0
256e1 Static
201001 IUPD4161 16K Dynamic 26.1161.290.4)
e161NO1
MK Dynamic 26ns
04214114
0%rl Feet Ana

CPUU
16.90
Slice ICOm.Tmp.Ord111.90
CPU
NIPU w/C tick (6K OYU. Memory) U.S

MAU-1.Bit
CPU -S5L cn 10 I-Bn 11á0ytes RAM)

Static

1024.1

11.5
11%
19.6

(211Hr)

CPU (MK11.N4114MHr1

6.90

.1 Dynamic

16

0.5
0.90
10.%

MT

Nepps

CMMA

A National Semiconductor

3.5

COMO.
C6421

pane SF -25016 1.39 1.25
16 Ohm
21/2" Square
.25 Watt (4 mount. holes)

.99
-81.25Ohm

Watt (4" Leads)

.25

2.9

1

9.95
6.90

3.

C6M0

CMIOAPI

24

1

.

1.01

RAM'S

16.96

Interrupt Control

Or./

Mill

SChanner
31. BAUDMUART 1e

261.4 Static

Octal Latched Peripheral Onver
Octal Latched Pripherei

04310

DAC1022CN
0346104CCN

256.1

System Timing Element
I -a BI- OlrocUOnal Receiver
1 -Bit ..Dirmtienal RecIVer
481181- 01rctlonal Racalver

9554

L5

-C.

5.5
9.5

PUN

SPEAKERS

DALKN

Art/Convertor (16-Ch. Mu1111
10.%
10.10 /A Conv. Micro. Comp. 10.615111%
1613ItD /A Cone Micro. Comp.(0.20.1 $.90
113/A Convener Nm5 LIn.)
1.4
10-13.13/A Converter 10.03 Lln.l
5.95
161311D/Á Convertor 10.6N Lin./
9.5
4811

635

CRT Controller

oop:

1ÿ

5..

Convener (a-Ch. Molli.)

I/O (Poll
DMA Control
el

Pre.

0437

.elt 0/0

ADCYNCCN
3046617CCN
DACIMpLCN
DAC11LCre

5.5
5.5

Prog. Comm. I/O (USART)

P1231

ORiM

$29.95

List Price $89.95

5.5
3.e

System Controller/Bus Drirr
System Controller
I/O E.5nder for 46 Sales

PSD1
I

13

Bus Driver

D_

FEATURES: Lightweight headphones. Lettlright
balance control. Full fidelity stereo sound. Additional black soft carrying case & shoulder strap. Belt
clip (hands free). Operates on 3 AA cell batteries (not
incl.). Compact size: 3% x 4%" x 1 ". Wt. 6 oz.

4.95

Inout/OUtout
Priority Interrupt Control
Bh01.Mlonal But Driver
Clock Generator /Driver

1.1211
B

and Skaters!

SUPPORT DEVICES

`Tit
PU

a A

-

1355 SHOREWAY ROAD, BELMONT, CA 94002
PHONE ORDERS WELCOME
(415) 592.8097
CIRCLE NO. 24 ON FREE INFORMATION CARD

to allow direct programming for a -bit microprocessor
or 9-blt memory circuits. Three additional keys are provided for wow
Iona with one having
bistabte
output avalleble. The Outputs are latched and monitored
with 9 LED rSdOots. Also Included Ise key entry strobe.
Feature: Full 6 -bit latched output for microprocessor
use. Three uaI-del. keys with one being bistable
operation. Debounce circuit provided for all 19 keys.
9 LED readouts to verify entries. Easy interfacing with
standard 115yin IC connector. Only e5VDC required
for operation. Size: 315.1-1 x 915 "W x 8 % "D

JE600 /DTE-HK

a:Pf II:etrQaréá áú0/eá) ..
$99.95
19 -Nag HOOlOOC- KeyboaPd.
JE600 Kit pceoardacmpnttteocase)- .$59.95
$14.95
K19 19 -Kay Keyboard (Keyboard only)
DTE -HK (case only - 31/2'HOBWWa80a "D) $44.995
-

.

.

113

library
Rx, Bell Lab's UNIX, Motorola's VERSAdos, and Zilog's RIO /CP and
ZRTS. Each company's system is explained by an employee of that company -which seems to make for a complete, though somewhat biased description -but the listing of competing systems in a single book can facilitate a
more objective comparison on the part
of the reader. The technical focus is on
multitasking, memory management, interfacing, and language support.

(Continued from page 107)
ground in electronics is assumed even

for the simpler experiments, although
the experimental sequence is such that a
student or hobbyist can practice the fun-

damentals of amplifier circuits before
progressing to the electronics of r-f and
touch -tone transmission. Specifically,
the experiments cover such topics as
AM and FM demodulation, SSB product detector demodulation, PLL detectors, touch -tone decoders, etc. Each experiment is presented with a parts list,
and a list of the equipment required to
test a circuit (usually a scope, function
generator, DMM, and power supply).
Self-test sections provide questions and
answers. Device specification sheets are

Published by: Microcomputer Applications, Suisun City, CA 94585. Soft cover. 208 pages. $11.95.
The Complete Handbook

of Magnetic Recording

by Finn Jorgensen
Here is a reference book that covers the
entire field of magnetic recording in
considerable detail. The first part is an
overview of the history of recording.
Then modern recording techniques and
equipment are discussed, along with a
comparison of their technical specifications. Attention is given to the theory of
magnetism and acoustics, with ample
diagrams and equations describing induction, coercivity, retentivity, etc. The
language is clear; even a layman should
be able to understand most of it. But if
your only interest in magnetic recording
is in deciding what tape deck or tape
brand you should buy, you might find it
tedious going through all the theory

included.

Published by McGraw -Hill, 1271 Avenue of the Americas, N.Y., NY, 10020.
Soft cover, 81/2" x 11" size; 186 pages;
$7.95.
Microprocessor Operating Systems

Edited by John Zarrella

This book describes nine of the more
important operating systems for microprocessors. It is intended for anyone
involved in selecting, evaluating, or designing operating systems to support applications software. Included are National Semiconductor's BLMX -80, Intel's iRMX 80/88 and iRMX 86, Data
General's MP /OS, Texas Instruments'

before you get to the pertinent information. This is an excellent books, however,
if you're interested in theory.
Published by TAB Book., Inc., Monterey Ave., Blue Ridge Summit, PA 17214.
Soft cover. 448 pages. $10.95
Computers and the Radio Amateur

by Phil Anderson
Written for the DXer with little background in computing, this book explores
the possibilities that home computers
can offer to the world of ham radio. The
beginning chapters give an overview of
the applications for computer equipment in the hamshack: a memory keyer
for code paddles, a CW keyboard, 24hour clock, RTTY or ASCII terminal,
Morse reader, random code generator,
message taker, QSL generator and filer,
and station logger. The chapters explaining the principles of computer
hardware and software are reasonably
informative, but you're probably better
off getting that kind of instruction from
a source devoted exclusively to teaching
a novice how to use a home micro. Once

you have acquired some knowledge of
computer fundamentals, you should
know enough to go on to the chapter on
interfacing the computer to your DX

equipment.
Published by Prentice-Hall, Inc., Englewood Cliffs, NJ 07632. Hard cover. 208
pages. $18.95.

FULL LINE ALL PARTS & COMPUTER PRODUCTS
P.O. Box 4430C
Santa Clara. CA 95054

Jlii4h111iiiuui

RCA Cosmac 1802 Super Elf Computer Kit

Will calls: 2322 Walsh Ave.

ELECTRONICS

(408) 988-1640

Same day shipment. First line parts only. Factory tested. Guaranteed
money back. Quality IC's and other components at factory prices.

Phone orders only (800) 538 -8196

INTEGRATED CIRCUITS
711500
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MOS MEMORY
HAM

745009

74L502N
'41 SOON

, 95

85
25

,59

25

359

35

210299.21

,IQs
,5139

165

25
45

210x94

7415149
7445209
7415229

99
25

2,0784
2,111
2'12 2

495
375
299

25

745289

2174

35
25
55

1445309

745339
'415389
'415749

210291 -4

2114 300,
21111

450n,

1

2

2

27165 Von
8 2716 5 Von

2732
2758

1451589

19

69
69

14153679

3

50

475

82Iá

9825131
9825137
DM8577

4 95

8216

8 75

2 50

8223

3

8224
8228
8251
8253
8255
8257

8259
802C( olas

6

9368

MM2016

8

12 95

8096
IEROPROCESSOR 80 97
MN
IB 95 8098

65
65
65
65

25

95 8T10
9T13

40

65

95

2801,10

6 50
5

595
8

90
50

8709

1809 PIO

180 C7
1809 CIC

2

8ip

75

Ay5 1013
3341

3

95

6 95

Linear CMOS and 7400
complete lines in stock.

á'1sá

er9e

20
69
95

58
49

OND359

40

3

85

1

80

55

24

57
62

28
HO
w w

4J
W

I

59

1

TO

,8610

3

95
95
95

]

5

MHz
MHz

4

75

8

95

I] MHz
18 MHz

4

75

20 MHz

8 75

32 MOO

3

<n

5.95 MSI
20100 MHt

1013

MHO

5536 MHz

395

2

95

MH1
MHz
MHz
MHz
ms,,,,

4576
52168
50688
2

6

3,816

5°Y pe, lope

05

14
18

Per type

05

221184

99
96

17

50
20

95
3 95
3 95
3 95
3 95
3 95
1 95

0085 516íJ

150 Drece 0404

00
4

MHO

432 MHz
MHO

1

3
3

.010

300
300

D1747 750

CC
CC CO
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Z80 Microcomputer
/O, 2 MHz clock, 2K RAM, ROM Breadboard space. Excellent for control. Bare Board
$28.50. Full Kit $99.00. Monitor $20.00. Power
Supply Kit $35.00. Tiny Basic $30.00

The Super Elf is a tremendous value as it

combines video, digital displays, LED displays, and music, all on a single board for
$106.95. Its unique ability for single step
debugging, display of state and mode of
the computer and display of addressing as
an inexpensive option gives it an "easy to
use" capability not available anywhere at

Inexpensive Expansion
The Super Elf expansion capability is
virtually unlimited and you can do it inexpensively one step at a time. Expansion

includes cassette interface, additional
memory, color video, Basic, ASCII keyboard, printer, floppy, S -100 bus, RS232,
etc.

Strong Software Support

Video Modulator Kit
Bd. Only

Tremendous Value

$9.95

Multi -volt Computer Power Supply
8v 5 amp, ±
-18v .5 amp, 5v 1.5 amp, -5v
5 amp, 12v .5 amp, -12v option. ±5v, .12v
are regulated. Basic Kit $35.95. Kit with chassis
and all hardware 551.95. Add $4.00 shipping.

60 Hz Crystal Time Base Kit $4.40

The Super Elf comes complete with power
supply and detailed 127 page instruction
manual which includes over 40 pages of

Free 14 Page Brochure
Send or call for a free brochure on all
details and pricing of the Super Elf and its
expansion. We will get it right out to you!

Rockwell AIM 65 Computer

Elf II Adapter Kit $24.95

6502 based single board with full ASCII keyboard
and 20 column thermal printer. 20 char. alphanumeric display ROM monitor;, fully expandable.
$419.00. 4K version $449.00. 4K Assembler
$35.00, BK Basic 565.00 FORTH $65.00

assembled. 25 PROM capacity $37.50
(with timer $69.50). 6 PROM capacity OSHA/
UL version $78.50 (with timer $106.50).

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

software, including a series of lessons to
help get you started and a music program
and graphics target 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 newsletter, Questdata is devoted exclusively to software for
the Super Elf and there are many software
books available at low cost. You can do a
tremendous amount with the software
available and there is more coming every
day. Of course, you can do your own
programming which is fun and very
rewarding.

579-95

Convert TV set into a high quality monitor w/o
affecting usage. Comp. kit wlfull instruc.

$17.00. Article in June Radio Electronics.

about computers, from an understanding
of the hardware and how it goes together
to beginning programming with machine
language on up through basic.

the price.
OK WIRE WRAP TOOLS le

State of the art, orig., answer. No tuning necessary. 103 compatible 300 baud. Inexpensive

I

20

60

Modem Kit $60.00

16 bit

20

411ed 4,nUe4mr. 552520 meHM4

Send for catalog.

acoustic coupler plans included
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1750

DISPLAY LEDS
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6 95
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3900

Solder Tin Low Profile

65029

17
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2
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MICROPROCESSOR
6502
6 95

4116 200n.
2 SO
8 4116 KM, .5 40
MM5280
300
MM5321
995

-309
079

50

39 95

35
95
50
60

ST59

1

81119

99

2 24
2

PROM
17029
2532
2108
071671

$106.95

The Ouest Super Elf is the right choice for
the person who has a need to learn more

Prices
subject
to change

PROM Eraser

FREE: Send for your copy of our NEW 1982
QUEST CATALOG. Include 88c stamp.
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POPULAR ELECTRONICS

DIDI-KEY 800-346-5144
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QUALITY
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AS INSTRUMENTS ITT A P PRODUCTS DIA
VISA
SERVICE
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The Digl -Key volume discount and handling charges ore simple to apply. Most items sold by

Staks Most A.P. Products
DIGI -KEY Volume Discount
tee.. so Dune Wen nosey Press

DIGkKEY

Call or Write For Your

FREE DIGI -KEY Catalog

HANDLING CHARGES

igi.Key may be combined for a volume discount. Items that ore not discountable are identified by the
suffix-ND following the part number. After w itirg your order, total all of the discountable items and opply the appropriate discount. TO this subtotal. add the non -discountable items. Then odd
S
0.00 -5 5.90
the handling charge. We pay all shipping on insurance to addresses in the U.S.A.. Cana a and Meslco when check or money order ac ompanies order.
5 25,00- 529.00
RN[N ONDDIMG BY PION!, CALL: 1.109-346-6144 (Me., Ak., MI., all 21$611.9 TI)
weir .5111 veer weer n: OIGINET, *Own 12 Soli, TANI Moo Fels. MN 56701
s 25.00 -549.99
You mos. pay by cheek, money Seder, Master Charge,VISA or C.D.D. 0101 -KEY GUARANTEE: Any parts or products
purchased Iron Digi -Key that prove to be defective will be S 50.00. 599.99
repI000d or refunded if returnçd within 90 days from receipt with o copy of your invoice
5100.00 8 Up
Prices subject to change without notice.
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VOLUME DISCOUNT
0.00.5 99.99

NET

250.00.5499.99
500.00.5999.99
No Cho ge 51000.00 L Up

... Less 15°.
... Less 2O °.

Add 52 OR
Add SO 50
Add 50 50
Add SO 2$

5

5
5
5

250.00.5299.99....

Less 15 °.

less 251.

RATE: Ads are 2" by 3 ". 1 insertion: $550.00. 6 insertions: $525.00 ea. 12 insertions, $500.00 ea. Closing
date: 1st of the 2nd mo. preceding cover date. Send order and remittance to Computer Mart, POPULAR ELECTRONICS.
Park Ave., N.Y., N.Y. 10016. Direct inquiries to (212) 725-3485.

Computer Mart

1

ON -LINE DATABASE

UNIPROM

(topple computer
dea

The ON -LINE DATABASE is designed for high speed retrieval

51

large numbers of records. Using a machine language binary search
and retrieve routing. it will locate any record within a maximum of 3
seconds, with 1000 records on file.
Using an assumed field option, redundant data for each record only
has to be entered once.

flexible report writer allows you to customize your printout.
addition, two built -in mailing label formats are provided.

In

A

Other features include:
user defined sort & retrieval keys
full screen cursor control during entry &

-

UNIPROM board (A & T) with documentation, in-

cluding source listings
$199.00.
UNIPROM disk -based software with source and
listing (specify 5.25" or 8" CDOS or
CP /M, or NORTHSTAR 5.25" CP /M)

-

$38.00.

ES

-

UNIPROM EPROM-based software with source
$55.00.
and bootstrap listing

Price: $100.00

CER -TEK, INC.

Dr.

6020 Doniphan
BLUE

Software is

on a "bootstrappable" EPROM.
COOS and CPIM compatible.
Or

editing of data
print or display option at all times
fully menu driven
The ON -LINE DATABASE is standard DOS 3.3, may be copied for
backup purposes and is listable. No programming knowledge is re,
paired, and a tutorial with sample data is included.

Utilities available include:
file merging
arithmetic operations
flexible mad label formats

THE VERSATILE EPROM HANDLING SYSTEM
Reads /programs 2704, 2708, 2758, 2508, 2516.
2716 (1 supply), 2532 (T. I. pinout) and Intel /NEC
8755A with no personality modules required! All
power is derived from the S-100 bus, all signals are
S -100 compatible. Port mapping occupies NO
memory space!
The UNIPROM software is 8080280 compatible
(2 or 4 mhz.) and includes a "menu" command, "intelligent" EPROM read/write and disk I/O commands, and functions usually found only in
"monitors" and "debuggers."
Software is both on standard diskette formats

El Paso,

Texas 79932

(915) 581 -6697

BLUE LAKES COMPUTING
3240 University Avenue
Madison, WI 53705
1608! 233 -6502

CDOS ,s

a

GPM ,s
INC

a

-
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You can pay more
But you can't get more!

CARD

$310
w /16K Ext. Basic

$459

$2100

$150.00 buys a 4MHz Z80A with
64KB & a real Front Panel
$200.00 buys a Full Function
24x80 CRT with Keyboard

more.

can TOIL FREE

EXAMPLE OF SAVINGS:
I. The ReprogrammaOle Data Base for Apple
II is capable of reprogramming
10.000 different

a

1.800.343-8124

We have the lowest

lar
e'e

osEIGN o,de,s

0
ip
Q

\O

1<

TI

the Apple O
program can

994
s

/.

accept Visa Mastercard and check,

to

plus arar,

or

Wary

ngtwl

DIGATEK CORPORATION
Suite 7
2723 West Butler Drive
Phoenix AZ 85021

bee brochures. call

N. 831

11001124 78811

-

AIMk /8aell 800-8247919
Calllornh m0152,1t17

CREATIVE DISCOUNT SOFTWARE
256 So Robertson Surie 2156

Neveily

111115

ROLL -YOUR -OWN TECHNOLOGY
AND SAVE A BUNDLE

Cal,lor lea 90211
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84444,01,4441r

''

IZXBI
Software
on

cassette.
COMMODOR VIC.

$CALL

APPLE, ALTOS, HP & XEROX
RCA VP-3501 Videotex

Data Terminal

$345.00

Terminals
Adds. Hazeltine, Televideo
TU -300, a radio receiver
and RTTY software for your
computer, you can receive and
transmit radio teletype. The TU -300
interfaces with RS-232 and TTL -type
IIO's. 170 Hz standard, 425hz1850hz
optional
Fully assembled or easy -to -build kit.

With the

OFresher Corporation
507 leekson Po Box 97r,
Topeka Kansos 66601
telex 4371
913.234 -0198
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Call or write
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3193
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,_

delay,

Acs ounhng

are

Sake

a

PI US

Sy0ß

don l

contractors.
Construction

possible fully
Write for your
warranteed prices
and a full complement free catalog.
245A Great Road
of Radio Shack Software.
Littleton. MA
686

be running Fortran, Basic, Pascal, etc.
If you get our

omoufe your lob costs payroll and overhead
-ipenses Retail 555000 take off 257.

TOLL FREE

617

You can have your own computer and

types al data Package also Includes a 1.
lesson program to teach 5A5IC APplespl;
remands Retail 5150 W Take oil 781,
2

few of our great
offers which include Printers, Modems, Computers, Peripherals, Disc Drives, Software and
BUY DIRECT. These are 'ust

27 ON FREE INFORMATION CARO

YES you can save up to 90% on a
computer system of your own.

t
Color Computer 4K

DigiByte Systems Corp
East 31st Street, New York
480 Lexington Ave., New York
21 West Street, New York
31

SAVE 90%

TAKE IT OFF

Model III 16K
Model Ill 48K
2 disc & RS232C

COMPUTER CENTER

CIRCLE NO

The Retail Price

$839

for ATARI APPLE PET
HEWLETT PACKARD
for brochure write or call

TRS -80

Outside New York
Call Toll Free (800) 221 -3144

registered trademark or NORTHSTAR

is

'IMPUTER INC

SOFTWARE
PROGRAMS
IM STOCK

In New York Call (212) 889 -8130

registered trademark of CROMECO. INC
registered trademark of DIGITAL RESEARCH.

`'RTHSTAR

OVER 2,000
DIFFERENT

Calculators
H

& Sharp

Video Recorders
Mitsubishi (MGA). RCA & Sony

Scotch
Data Diskettes

&

VCR Tapes

Mail Order: FUTRA COMPANY
P.O. Box 4380 -P, Torrance, CA 90510

(213) 328 -8951
Retail: OMC

(800) 421 -5006

20695 S. Western Ave #124,
Torrance, CA 90501
TWX 910 349-6211 AGENFTRA TRNC
I.'nt,Lo

rect.

tas

5.051

rPitc 1NrONMATION CARD

MULTIFILE Data Storage System A versal,le muni purpose IN
,ng system for 16K ZX81 Menu driven The number, sme and
heading si Iller
serdebnable Flies may be created.
moddred, replacedfeand searched. ana
protected by a
slardy lock Output to Z8 printer is provided MULTIFILE ,s
upplied on assette wí111 three blank cassettes for data
storage, and packed in an attractive permanent storage case
Supplied w11h eelensrse documentation describing applica
eons IOr both business and personal use 029.95
r

ZXAS Machine Code Assembler (165)
19.95
ZXDe Machine Code Disassemblerloebugger I16K1
99.95
ZX CHESS! Your choice of 7 levels of play, while or black. sel
up any positron to be analyzed, change levels of play during a
game swap sides. and more (16K)
124.95
INVADERS! Ten levels of play, (161)
19.95
STARTREK Trek across the galaxy (16K)
19.95

ADVENTURE: Damsel and the Beast 11651
111 PROGRAM PACK 8 compact. entertaining programs
16K PROGRAM PACK. Four enlerlamrng programs
10 EXCITING ZX81 PROGRAMS

11495
19.95
99.95
S14.95

Books
30 Programs for the Z7(81 (1K)
114.95
Unsforslandloo YourzX8/ ROM
119.95
2X81 ROM Disassembly Part A
914.95
rtta replacement warranty all tapes
te lof our FREE SOFTWARE CATALOGUE loi ZX81

GLaDSTO/1E

Gladstone Electronics 901 Fuhrmann 81ad Burlalo. NY14203
rerepnone Orders 171E015.9 0735 V15AIMC No CODs please
Man Orders Send check. money Order, Visa or MC number
Sr 50 per older nandl,ng
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POPULAR ELECTRONICS

CROSS ASSEMBLERS

RAM

WRITTEN IN FORTRAN IV
two different cross -assemblers for each al
following microprocessors'.
6800 6801 6805 6809 68000 808085 6502 1802
NOW AVAILABLE

tr

Manufacturer's complete instruction set
Long error messages. free -format input
In

48K RAM BOARD FOR THE 400

LOWEST PRICES ON PARTS!

"HOBBYIST"

MACRO-

ASSEMBLERS

ASSEMBLERS
9200 00

$400,00
350.00

6809 or 6502
Other 8 -bit
16 -bit

150.00
250.00

500 00

48K Board

(400)

32K Board

(400.800)

Same -day EXPRESS MAIL

shipping. for no extra charge. Call today -your program will arrive
tomor rowl

Anoka, MN 55303
(612) 427 -0787 8:00

-

DOUBLE DENSITY
DISK CONTROLLER
51/4" & 8"

drives

$595 complete

including CP /MTM2 2

CP /M is a

trademark of Digital Research

CIRCLE NO, 137 ON FREE INFORMATION CARD

4.60
6.50

7812
7815

600

7905
7912
7915

12.00

12.00

.75
.75
.75
.85
.85
.85

DISKETTES
CASSETTES
Error -Free 51/4 -inch Diskettes (MD5) single- sided, soft sector, single or
double density, reinforced hub.

MICROPROCESSORS

11

Z -80A -CPU

8/14.00
8 /16.00
8/18.00

CIRCLE NO

5.50
2.25
7.00

8080A
8085A

136 ON FREE INFORMATION CARD

Item

Qty 10

Qty 50

SPEND YOUR TAX DOLLARS WITH US. WE SPE

MD -5

$25.00
$ 7.50
9.00
11.50
15.00

$110.00

CIALIZE IN QUALITY APPLE SOFTWARE FOR THE

C -10
C -20
C -60
C -90

114
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We also accept checks. Visa and Mastercard.

UPS SHIPPING INCLUDED
in Continental USA
CA Customers add taxes

Call TOLL

FREE

(000) 854 -0561
For

MAGNOLIA MICROSYSTEMS, INC
2264 - 15th Ave W.. Seattle 98119
'06) 285 -7266
(800) 426 -2841

7805

TERMS: Check. Visa. Mastercard Call for C.OD.
U S Funds only California Residents add 6% SalesTa,
SHIPPING: Add $2 00 for Ground $5.00 for Air
ALL MAJOR MANUFACTURERS
ALL PARTS 100% GUARANTEED

CIRCLE NO 135 ON FREE INFORMATION CARD

the '89 from

MICROSYSTEMS

only

ATARI, 400, 800 or. Trademarks of ATARI, Inc.

NEW! for

MAGNOLIA

for both

/11

(714) 864-5269

12 Noon

CIRCLE NO. 134 ON FREE INFORMATION CARD

01\

4116(200ns)
4116(150ns)
2114(200ns)

3389 Del. Rosa Avenue
San Bernardino, CA 92404

INTELLIGENT DEVICES OF MINNESOTA
P.O. Box 492

IDM

2.60

RAMS

PERIPHERALS
CORP

from stock,
SPECIAL ON PREPAID ORDERS

$299
$150

ill

REGULATORS

EPROMS

2708
2716
2716- 1(350ns)
TMS 2716
2732
2532

INTEC

Prices include source code on tape and in printed form. User's Manual, shipping (USA), and program support. All programs shipped

'

'

Highest quality available
Reduces power consumption
Reduces heat

Industrial's Macroassemblers also feature macros. condition.
assembly, relocatable oblect code
'

-INDUSTRIAL"

8921 S. Sepulveda *208
Los Angeles, CA 90045
(213) 641 -3101 (800) 421

WHY PAY MORE? SAVE MONEY!

1966 ANSI standard FORTRAN IV

(Target
Machlne(a))

MIIM1
LEO ELECTRONICS, INC.

_

For ATARI

Two -pass assembly. w forward references

Written

4
^_

fol Complimenl,lly Brochure
In CP 18001 432-7257 Ext.802

further information call 17141365-6668

MICRDSETTE
475 Ellis St., Mt. View,
(415) 968-1604

COMPUTER SERVICE

CA 94043

CIRCLE NO. 138 ON FREE INFORMATION CARD

CIRCLE NO. 139 ON FREE INFORMATION CARD

ONE STOP FOR

REAL ESTATE SOFTWARE
for APPLE. TES-NO

PET

PROPERTY MANAGEMENT SYSTEM.
Tenant Nhw9
08/nersm0 FM
Leo flee Repu
Bolling Rows

8325

UIadis

Winne Rear
Anie UM Chap
*Anna Caftas

Tac Expanse

Rawl

Panto Nocella

OAE's PP- Series EPROM Programmers plug
directly into any vacant EPROM socket and
allow you to transfer data directly from RAM
to EPROMs. No additional power supplies are
required. All timing & control sequences are
handled by the programmer. Each unit includes internal DC to DC switching regulator,
ZIF socket and 4 ft. ribbon cable terminated
with a 24 pin plug. Programmers are available
for all EPROMs from 2708's thru 2532's.

Oliver Advanced Engineering, Inc.

676 W. Wilson Ave., Glendale, CA 91203
(213) 240-0080 or Telex 194773
PP SERIES PROGRAMMERS
CIRCLE NO. 140 ON FREE INFORMATION CARD
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Super Invasion
Space Trek
and many more.
All Programs on Cassette

WRITE FOR FREE CATALOG
AND FREE PROGRAM
LISTING OF MASTERMIND

INC.

4

9419

Suite F, Dept P 1116 -8th St., Manhattan Beach, CA 902hÁ
CIRCLE NO. 141 ON FREE 8NFO

The Complete Basic Course
Machine Language
Programming

CashM

RI:AI. ESTATI: ANALISI3 MODULES.

11ORO PRO( ESSOR

Including

PRIM Checks

PROPERTY LISTINGS /(DMPARABLES
-SCREEN S1-

EDUCATIONAL PROGRAMS
GAMES AND BOOKS

8..,I

Vacancy Maan

SINCLAIR ZX81
SOFTWARE

PQ Bcse 48Q Murray Hill Station,
New York, NY. 10156 (212) 685 -2080

PHlllt

NV. 14Z Lin 1-Rtt INFURMAINN GAnu
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SUPER SALE

UNBELIEVABLE!

*MICROCOMPUTER*

EPROM

Sierra Data Sciences
Single Board Computer

BUSINESS
SOFTWARE

2716
2732

1-7

8 up

50 up

4.15
9.70

3.90
8.85

CALL
CALL

A complete Z-80

microcomputer
on one S -100 board

16K RAM EXPANSION KIT

4or6MHz

For TRS -80 Model Ill
Set of 8 pieces UPD41 6 -2 (200nS)

64K memory

disc controller for up to
2 serial ports
parallel ports
and more ...

2

WRITE FOR FREE CATALOG

i

ei

SUNTRONICS CO.,

HAW7HORNE, CALIFORNIA 90250
IELICATED NEXT ,o FoaMUU NTtnv, >.l,..
,m
,.
M. r.. ie ..

STONE HOU RS

1213) 644 -1149

OUTSIDE CALIFORNIA TOLL FREI

1- 800 -421-5775

Mail Order-Minimum Ortler RIO Send Money Ortler or Chur
PO BOX
O% 1957 -Dept. P HAWTHORNE, CA 90250. Use
HA , ,r Mas ,rnrll
in i1e n.l,retion tlarel Arin g.'

AND MUCH MORE

PRICE? UNDER $900
Write for more information
SYNAPSE VIDEO
123 East 89th Street
New York, N.Y. 10028
(212) 860 -5776

INC.

12621 CRENSHAW BOULEVARD

IN CALIFORNIA

drives

4

_..

Circle No. 143 on Free Information Card

MEDICAL MGMT...
DENTAL MGMT...
INSURANCE AGENT
LEGAL BILLING
PROPERTY MGMT..
!

UNIVAIR INTERNATIONAL
10327 Lambert International Airport
ST. LOUIS, MISSOURI U.S.A.

63145

(314) 426 -1099

Circle No. 144 on Free Information Card

Circle No. 145 on

Frei

I

formation Card

Electronics Classified
CLASSIFIED RATES: Per Word, 15 Word Minimum. COMMERCIAL: $3.50. EXPAND -AD $5.25. DISPLAY: 1" x 21/4 ", $425.00. 2" x 21/4', $850.00. 3" x 21/4',
$1,275.00. Ads set in all bold type (a 20% premium. Ads set with background screen (i 25% premium. GENERAL INFORMATION: Frequency rates and prepayment
discounts available. Payment must accompany order except credit card -Am. Ex., Diners, MC, VISA (include exp. date)
accredited ad agency insertions. Copy
subject to publisher's approval; must be typewritten or printed. First word set in caps. Advertisers using P.O. Boxes MUST supply permanent address and telephone
number. Orders not acknowledged. They will appear in next available issue after receipt. Closing date: 1st of the 2nd month preceding cover date (e.g., Mar. issue
closes Jan. 1). Send order & remittance to: Classified Advertising, Popular Electronics Magazine, Park Avenue, New York, NY 10016. Direct inquiries to Rose Lynch,
(212) 725 -7686.

-or

1

FOR SALE
FREE DISCOUNT ELECTRONICS CATALOG. Over 41/2 million satisfied customers. Low, low prices on I.C.'s LED readouts, computer peripherals, audio components, solar products and much, much more. Poly Paks, Box 942 PEC, Lynn field, Mass. 01940.

GOVERNMENT and industrial surplus receivers, transmitters,
snooperscopes, electronic parts, Picture Catalog 25 cents.
Meshna, Nahant, Mass. 01908.
ELECTRONIC PARTS, semiconductors, kits. FREE FLYER.

Large catalog $1.00 deposit. BIGELOW ELECTRONICS,
Bluffton, Ohio 45817.

ELECTRONIC CATALOG. Over4,500 items. Parts, & components. Everything needed by the hobbyist or technician. $2.00
postage & handling (United States Only), refundable with
first $15.00 order. T & M Electronics, 472 East Main St.,
Patchogue, NY 11772. (516) 289 -2520.

Telephone Listening Device
Record telephone conversations in your
office or home. Connects between any
cassette or tape recorder and your
telephone or telephone LINE. Starts
automatically when phone is answered.
Records both sides of phone conversation.
Stops recorder when phone is hung up.
This device is not an answering service.

Sales, 3730 Nautilus Ave., Brooklyn, NY 11224. Phone: (212)
372 -0349.

nir 1cu

Each

$19.95
Oly

DISC

Avall

Super Powerful

Wireless Mic

TELETYPE EQUIPMENT: Copy Military, Press, Weather,
WEATHER -MAP RECORDERS: Copy Satellite Photographs,
National -Local Weather Maps. Learn How! $1.00. Atlantic

times more powerful than other miss.
Transmits up to 4t mile to any FM radio.
Easy to assemble kit. 15v battery (not incl.)
10

Call (305) 725 -1000 or send 819.95+ $1.00 shipping per
ham to USI Corp., P.O.Box PE-2052, MNboume,FL 32901.
COO'S aoospt. For catalog of transmitters,voice scramblers
and other specialty items. enclose $2.00 to USI Corp.

BUILD AND SAVE. TV EARTH STATION. DETECTIVE
ELECTRONICS. Video Recorders, Color Cameras, advanced
Telephone Projects. BROADCAST Electronics. 50 page color
catalog of unusual electronic projects AIR MAILED $3.00:
with 3 hour audio cassette dramatization of our catalog $5.00.
Don Britton Enterprises, PO Drawer G, Waikiki, Hawaii
96815.
POLICE /FIRE SCANNERS, crystals, antennas, CBs, Radar
Detectors. HPR, Box 19224, Denver, CO 80219.
PRINTED CIRCUIT supplies, chemicals. tools, artwork, plating solutions. Major credit cards. Catalog $2.00, refundable.
CIRCOLEX, Box 198, Marcy, NY 13403.

RECONDITIONED TEST EQUIPMENT $1.00 for catalog.
WALTER'S TEST EQUIPMENT, 2697 Nickel, San Pablo, CA
94806, (415) 758 -1050.
NEW ELECTRONIC PARTS. Continuously stocked. Stamp
brings catalog. Daytapro Electronics, 3029 N. Wilshire Ln., Arlington Hts., IL 60004.
PRINTED CIRCUIT BOARDS, your artwork. Quick delivery.
Reasonable. Atlas Circuits, Box 892, Lincolnton, NC 28092.
(704) 735 -3943.
118

FOR THE HOME

Sick of Network TV?

SAVE UP TO 50% on name brand test equipment. Free catalog and price list. Salen Electronics, Box 82, Skokie, IL 60077.

Amateur, Commercial Transmissions. Catalog $1.00.

Satellite TV
Our receiver lets you get
over 75 channels of television directly from earth orbiting cable TV satellites!: HBO, Showti me, super stations, sports and
movies worldwide.

We don't just

sell information!
We Manufacture

From offshore oil rigs,
data links to hotels
and backyard installations, we wrote the
book. Constantly up-

Hardware!
dated, our 94 Page
technical information book and catalog gives you all
the facts. Inexpensive dishes, feeds, telemetry software, kits and more. Recommended reading by NASA, The Office
of Consumer Affairs and quality companies like Rockwell /Collins. Send
$7.95 today!
CALL
h,
24 -hrs. C.O.D. Hotline
(305) 339 -7600

CHEMICALS, Apparatus, Project Books, Wide Selection.
Catalog send $1.00 to Pioneer Corp., 14a Hughey Street,
Nashua, NH 03060.

SPACECOAST
RESEARCH CORPORATION

P.O. Box 442-A, Altamonte Spgs, FL 32701

ROBOT KITS, PARTS, MATERIALS BOOKS. Send $3 for
subscription to catalog and newsletter. ROBOT MART, 19
West 34th St., New York, NY 10001.

SATELLITE TELEVISION ... HOWARD /COLEMAN boards
to build your own receiver. For more information write ...
ROBERT COLEMAN, Rt. 3, Box 58-APE, Travelers Rest,
S.C. 29690.

UHF GATED PULSE SUPPRESSED KIT $39.00. UHF
SINEWAVE SUPPRESSED KIT, $37.00. Both include parts,
manual, and Etched Board. Manual only $4 60. Catalog
$2.00. J &W Electronics, P.O. Box 61, Cumberland, RI 02864.
SATELLITE TELEVISION INFORMATION $4. Build or buy
your Earth Station. Satellite Television, RD 3, Oxford. NY
13830.
FREE CATALOG 99 cent kits. Parts. Bargains Galore! ALL KIT, 434 West 4th St., West Islip, New York 11795.

WEATHER SATELLITE

WEATHER SATELLITE
Wire the leading manufacturer of GOES

a METEO
SAT WEFAX Satellite Antenna Systems. Our new
illustrated WEATHER SAT Manual fully explains the
technology, with a Geo- telemetry program In Basic.
Complete information, $9.95. Specify WEATHER SAT
on above Holline. SAVE - both manuals, St 5.

RF POWER TRANSISTOR - TUBE CATALOG FREE.
MRF453 /MR F455A/SK1451 - $14.00; MRF454/SRF2072/
MRF2769
$17.00; MRF2451MRF247 - $27.00; 2N4048 $6.20; Exclusive Repair Center for PALOMAR PRIDE, etc.
1320
Westcom,
Grand, San Marcos, CA 92069. (714) 7440728.

-

POPULAR ELECTRONICS

Latest m¢rostrlp model of the 'original"

MICIIWAVE TV :YUE

KIT
LT -13 Down Converter with Preamp

del Slotted Antenna
Deluxe Power Supply KO
All Coaxial Cables Included
2000 2600 MHz Tuning Range
16

516495
.400

shipping

-

O
Buy

Gov't

Surplus
SAVE
To
B5'Ia

M

LAB - TRONICS, INC.
P O

Box 171

Rogers. MN 55374

428-4226

612

ABFX

SUAVH114
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AN 100LS

SURPLUS CENTER

Speakerlab speakers feature recent
technology like polypropylene
woofers, Samarium cobalt leaf
tweeters, edgeless box construction,
passive radiators and ports. They're
styled in slim oak veneer or rosewood
Clearseal° enclosures. Send for our
FREE catalog and see our completely
new line plus our huge offering of raw
parts which now include musical
instrument speakers and high-end car
stereo speakers.
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Soo 12209-pE

Linloln, Nebraska
Zip Code 68501

FREE KIT CATALOG contains test equipment. Phone 415447 -3433. DAGE SCIENTIFIC INSTRUMENTS, Box 1054P,
Livermore, CA 94550.
AMATEUR MICROWAVE T.V. ANTENNAS. Receive uninterrupted movies, fully guaranteed. Also in kit form. For information and plans send $8.00 to: MDS Specialist, P.O. Box 67,
Southaven, MS 38671.
LOOKING FOR THE BEST BUYS in transistors, IC's, diodes.
Call 800-458 -6053, in PA (814) 837 -6820. MC /VISA honored.
Saving, service, quality, as only B &D can do. B & D Enterprises, P.O. Box 305, Kane, PA 16735.
SATELLITE T.V. Books, parts, low noise microwave transistors. Specs and catalog $2.00. Elite Electronics, RR1 St.
George, Ontario, Canada NOE1NO. U.S. Inquiries.

-

SOUND SYNTHESIZER KITS
Surf $19.95, Wind $19.95,
Wind Chimes $24.95, Musical Accessories, many more.
Catalog free. PAIA Electronics, Box J14359, Oklahoma City,
OK 73114.
RESISTORS, '/NW, 1/2W5 % C.F. 30ea., 1% Metal films. NO
MINIMUMS, Cabinet Assortments. Quantity Discounts. Details from: JR INDUSTRIES, 5834 -E, Swancreek, Toledo, OH
43614.
SCANNER ACCESSORIES, both kits and factory assembled.
Free catalog. Capri Electronics, Route 1P, Canon, GA 30520.

SUBSCRIPTION TELEVISION SYSTEMS.

SYSTEMS; 2300 MHZ MICROWAVE

SINEWAVE

DOWNCON-

available; no internal connections to TV! Plans $10.00 each; both $15.00.
PARTS, KITS AVAILABLE; MC /VISA accepted on parts
purchases. Send SASE for parts pricing and more
information on these and other unique plans.
COLLINS ELECTRONICS, Box 6424, San Bernadino,
VERTER. Best systems

CA

92412.

INTERCOM! -Your pushbutton telephones can double as an
intercom for under $20.00 in parts! Plans and instructions.
$5.00. dB Enterprises, Box 453, Westwood, NJ 07675.
BOOTLEGGERS BIBLE FOR CB MODIFICATIONS, $12.95.
CB Radio Repair Manual, $8.95, Linear Plan Book, $11.95.
Also Kits, complete units, and more. Catalog $1.00 at: A.P.
Systems, POB 263PE, Newport, RI 02840.

SATELLITE TV
FANTASTIC 80

In

CHANNELS

New antenna construction plans plus big 8 x t
book loaded with aiming info, kits. LNAS and receivers at wholesale prices. Far better than cable
TV! Enjoy crystal clear reception. Send $9.95 today. Add $2.00 for 1st class (air mail) or call our
24 hr. COD order line (305)862 -5068 Now.
1

Global TV Electronics. P.O Box 219 -E. Maitland. FL 32751

VARIETY ELECTRONIC SURPLUS parts and pieces. Monthly picture flyer. Send $2.00 for 6 issues. Star -Tronics, P.O.
Box 683, McMinnville, OR 97128.
DECODE Morse, RTTY, and ASCII

signals from air-

waves with new CODE *STAR. LED readout or con-

nect your computer /printer. Keyboard, other items
also available. Kits or assembled. MICROCRAFT,
Box 513R, Thiensville, WI 53092. (414) 241 -8144.

UNSCRAMBLE CODED MESSAGES from police, fire

and medical channels. Also telephone recording
adaptor. Same day service. Satisfaction guaranteed. Don Nobles Electronics, Inc. Rt. 7, Box 610 -A,
Hot Springs, AR 71901. (501) 623 -6027.
MAY 1982

speolccrlbb
MODULATORS for SATELLITE TELEVISION,

MI-

CCTV. Also monitors,

cameras,
kits. FREE CATALOG. Phone (402) 987 -3771. Dealers Welcomed. ATV RESEARCH, 13 -P Broadway, Dakota City, NE 68731.
CROCOMPUTERS

-

WHOLESALE RADAR DETECTORS, POLICE /FIRE SCANNERS, CB accessories
Whistler 01000 $199.99: Q1000R
Remote $219.99; Fox Vixen $209.99: SuperFox Remote
$224.99; Bearcat 100 $295.99. Bearcat 300 $336.99; plus
$3.00 shipping
VISA/MC/COD
Free catalogue- Scanner
World, 10 -PE New Scotland, Albany, NY 12208 (518) 436-

-

GRAVITY

ELECTRONIC

LEVITATION

ELECTRICAL WALL PLUG, PATENTED to test for grounded
neutral-wire in 110 volts AC recepticles. No other tester can
do this. Tests for all other wiring faults in ground, neutral, hot
terminals. Order Ppd., C.O.D., VISA/MC from: SADCO,
(same co. that sells the fringe TV /FM slotted antenna array
ppd. for $25.00), 11621 Hughes Ave. N.E., Albuquerque, NM
87112. (505) 294 -2935.

-

plans to build a 12 foot,
SATELLITE ANTENNA MANUAL
screened, all- aluminum, parabolic antenna with polar mount,
only $24.95. More information send $1.00, refunded with order. SAE, Box 277, South Milwaukee, WI 53172.
LOW, LOW COMPONENT PRICES! Ask for free flyer. Write:
EEP, 11 Revere Place, Tappan, NY 10983.

POWER SUPPLY PLANS AND I.C.'s $15.00. Build a dual
meter, 100 WATT, filtered DC, 0-100V, variable voltage and
variable current limiting, 0 -1 amp, versatile supply from common spare parts. MIDWEST SEMICONDUCTOR PRODUCTS, 3832 W. Lisbon, Milwaukee, WI 53208.

Dept. CPE25, 735 N. Northlake Way
Seattle, Washington
98103

RF

ANTI

No moving parts, magnets. gases or exotic fuels. BUILD FLYING
MODELS. Plans. schematics, diagrams, performance charts 8 more in
PRIMER VOL. 105 pgs 8 x 10 mimeo $20 ppd. GUARANTEED! VISA
MC add $5, FOREIGN ADD $10. SAUCER TECHNOLOGY, Boo
132 -M, Eureka Springs, Ark. 72632

Fresh on your Ears.

Send 60e For Big Bargain Catalog
1000'. Of bargain.: Surplus, Excess Inventory,
brand Name New Equipment
CUaPINSSO,
nMUNSNIS

P

MICROWAVE TV ANTENNA
$169 95
18" Dish Type Antenna. Probe Mounted
Down Converter. 6 Month Warranty
MICROWAVE TV MANUAL
516 25
Plans and Concepts
SUBSCRIPTION TV MANUAL
$14 95
Theory. Schematics. Etc.
?KITS AVAILABLE
INFORMATION PACKAGE_
$2.00
Send Check or MO Add 5% Shipping CA
Residents Add Tax
0 Box 26601-PE San Francisco CA 94126

-

MICROWAVE MICROSTRIP TV DOWNCONVERTER
PLANS, INCLUDES 3 SPECIAL TRANSISTORS, $25.00.
Variable 2,000 mhz - 2,400 mhz. Newest design and built with
under 40 spare electronic parts. MIDWEST SEMICONDUCTOR PRODUCTS, 3832 West Lisbon, Milwaukee, WI 53208.
MODEL ROCKET ELECTRONIC novelty schematics 5 designs $2.50. DL2, P.O. Box 3432, Quincy, Illinois 62305.
PRINTED CIRCUIT BOARDS solder plated & drilled from any
artwork in this issue $19.96. Other types per quote. Gemini
Projects, P.O. Box #72100, Roselle, Illinois 60172.

9606.

Be an ELECTRICIAN

-

CORDLESS TELEPHONES. Low prices, all major brands. Inquires or Visa/Mastercard orders
(206) 743 -3977. TRINE TICS, Box 6005, Lynwood, WA 98036.

-

LASER POWER SUPPLIES - Ne,He 1 through 5 milliwatt
$125 ea. New with 90 -day guarantee. Specify laser manufacturer and model. M.T.I., 6929 North Ave., Lemon Grove, CA
92045.

MICROWAVE 2Ghz. BEST IN THE WEST! Downconverter
kits $39.00. Complete with antenna and control box $99.00.
Factory assembled - 90 day warranty. $159.00. GALAXY
ELECTRONICS, 6007N. 61st Ave., Glendale, AZ 85301.

(602)247 -1151.

TI)

Skilled Electricians Awrag Over $11 an Hour
Learn at home in spare time with no previous ex-

//

perience.

We

encourage you to check on the job

market in your arta and send for employment succoot figures of our graduates. Learn installation,
maintenance, construction, lighting, heating, air
conditioning applications. Slid
FREE FACTS.
Electrician's Sckbd, Deg PD0425
ICS Center, Scranton. PA 18515

:

r

m

L.

.

PAY TV ENCODING /DECODING.

Latest systems cov-

ered, $8.95. G.A.M. Engineering, 706 Akron Blvd,
Kent, OH 44240.
SATELLITE TV LOW NOISE AMPLIFIER, Build for under
$100! Satisfaction guaranteed. Complete instruction manual
$7.00. XANDI, Box 25647, Dept 22, Tempe, AZ 85282.

MINIATURE PRINTED
CIRCUIT CARD
RACK
Scan enough to
carry In briefcase
or hang in filing
cabinet.

CABLE TV CONVERTERS & EQUIPMENT. Plans and
'°

.

parts. Build or buy. For more information send

CARD RACK

FREE CATALOG!

Ac

ssnois.

TELEDATE'

$2.00:
Pc CAROB, ETC.

Am 173, meant NJ 86173
TN: 2018466162

BEARCAT SCANNERS - 10% ABOVE COST... Free details.
20/20 VIDEO, Dept. E5, Box 60132, Chicago, IL 60660.
OVER 200 PROJECTS and kits, send stamp for list. MATCO
ELECTRONICS, Box 316P, Cadillac, MI 49601.
BUYER BEWARE - Consumer guide to SATELLITE TELEVISION - $3. Ghosttighters, Route 2, Box 136B, Stevensville,
Montana 59870.

SUBSCRIPTION TELEVISION Microwave Downconverters:
UHF Sinewave Systems using Advanced Circuitry and Technology. External TV connections. Fifty other complete Kits
available. Send $10.00 for ALL PLANS AND PRICES to:
BETA ELECTRONICS, 2081 -G, 3rd Street, Riverside, CA
92507.

MAGNIFIERS /GIFTS- hobbies, shop, school. Full line magnifiers, talking watch, clock, calculators, unusual gift items.
Packet includes page magnifier, descriptive literature, catalogue, vision aid pamphlet, $2.00. SFB PRODUCTS, Box
144, Southeastern, PA 19399.

SEND 91/2' SASE for Free Electronic Surplus equipment:
parts catalog. Williams, P.O. 7057, Norfolk, Virginia 23509.
INTEGRATED CIRCUITS compare our prices with anyone's.
We have no minimum purchase. Buy only what you need. We
also give quantity discounts so buy more for less. Send for
free copy of our price listings. Chips Galore, P.O. Box 20362,
Kansas City, MO 64195.

C

&

D

ELECTRONICS INC., P.O. Box 21, Jeni-

son, MI 49428.
MICROWAVE TV DOWNCONVERTERS, Downconverter
board, power supply board, Antenna Cookbook, with detailed
plans, $20.00. Downconverter parts $15.00, power supply
parts $15.00. Micro Engineering, P.O. Box 17231, Minneapolis. MN 55417.

FOIL COPYGUARD kit. VHS/Beta compatible. Professional
results. Easy assembly. Kit includes PC board, components
and instruction manual. 14 -day money -back guarantee
$52.95 ppd. CA add $3.00. VIDEO TECHNICA, Box 2108,
Downey, CA 90242.
PRINTED

CIRCUIT BOARD GRAB-BAG

$3.50 plus

5N postage and handling.

Ideal for the Home Experimenter! Bag contains nine P.C.B. - Size ranges

from 2''x2'1 to 6rrx6 ". Glasteel Laminates,
Buena Vista St., Duarte, CA 91010.

1727

GATED PULSE KIT. Watch uninterrupted Movies, Sports on
T.V. Heavy Duty factory built units Available. Send $2.00 for
price catalog: MELI -TRON Div., Box 250, Trenton, MI 48183.
EXPERIMENTAL FREQUENCY CONTROL MODULE. Finest available in either Sine Wave or Gated Pulse. Kits, plans
or factory built. Information package $2.00 refundable. LEE TRONICS, P.O. Box 253, Taylor, MI 48180.
RADIO -T.V. Tubes- 49 cents each. Send for free catalog.
Cornell, 4213 University, San Diego, Calif. 92105.
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GIANT SCREEN TV projection system converts any television into 7 -foot picture. Lens & instructions $14.95. (Dealers
welcome). Bell Video, 4616 Belair Rd., Baltimore, MD 21206.

COMPUTER EQUIPMENT
SAVE 90% Build Your own Minicomputer. Free Details. Digatek, 2723 West Butler Dr., Suite 20C, Phoenix, AZ 85021.

SIMPLIFY digital testing with Octatrace. Converts any oscilloscope to display 8 channels of TTL signals. Board, case, manual- $25.00. AB COMPUTER PRODUCTS, P.O. Box 571,
Jackson, NJ 08527, (201) 370 -9889.

FM STEREO TRANSMITTER KIT. Range up to 1/3 mile,
broadcast quality, 30 db separation, 300 nix audio input sensitivity. Tunes 88 -108 Mhz, highly stable, 50 ohm out. Requires
+ -15V. Complete kit 89.95. Commercial quality AM TRANS-

Compact s,ze Only 2 x n ,
Transmit
to FM rack, 88108 MHz E.cepuonal
dudo quality Transmits stable sgnal up
to 900 It Complete k,t mcl case battery
8 instructions Only $13 95 Assembled
$18 95 Add $1 55 Seal ea Send 18c
stamp for brochure
S.E. Corp.. Box 16969 -P
Temple Terrace. Fl 33687
1

TI -99/4A USERS, six super programs plus list $5.95. Cash,
check, MO; PROGRAMS, 1425 Burnley Sq. N., Columbus,

Ohio 43229

USED COMPUTER TERMINALS. Printers, Modems, Surplus
Electronic Parts. Catalog $1.00. SPECIAL: Daisy Wheel Printer $400.00, Xerox 820 CPU Board $150.00. RONDURE
COMPANY, THE COMPUTER ROOM, 2522-PE, Butler St.,
Dallas, TX 75235. (214) 630 -4621.
IBM PERSONAL COMPUTER and 8088 boards and plug -ins
in kit form. Build it yourself and save. Free information. Compatible Computer Corp., Dept. PE1, Box 51102, Seattle, WA
98115.

AMATEUR RADIO
RADIO AMATEUR CALLBOOKS: 1982 Directories of Radio
Amateurs around the world. U.S. Callbook $22.00; Foreign
Callbook $21.00, shipping included. See your dealer or write
for FREE catalog. Radio Amateur Callbook, Dept. PE, 925
Sherwood Dr., Lake Bluff, IL 60044.

PLAY YOUR TAPES, records, T.V. on any F.M. radio in your
house - wireless - simple hook -up. Satisfaction guaranteed.
$24.95. Port-o -Sound Co., Box 279A, Howard Beach, NY
11414.

CALL US FIRST. For low Ham prices. All major brands. Call
TOLL FREE 7PM-10PM. Central. Mon/Wed /Fri - 1- 800 -2313057. Madison Electronics, 1508 McKinney, Houston, TX
77010. Daytime:1- 713 -658-0268.
NO SALES TAX IN MONTANA. Spring Special: Kenwood R-

1000; $429. and with Kenwood coupon save additional $30.
through June 15th. Send $1.00 for 1982 Catalog. CONLEY
RADIO, 318 -P N. 16th, Billings, MT 59101. (406) 259 -9554.

C.B. EQUIPMENT
GET MORE CB CHANNELS AND RANGE! Frequency Expanders, speech processors, secret FM converters, how -tobooks, plans, modifications. Catalog $2. CB CITY, Box
31500PE, Phoenix, AZ 85046.

BOOTLEGGERS BIBLE FOR CB MODIFICATIONS. $12.95,
CB Radio Repair Manual, $8.95. Linear Plan Book, $11.95.
Also Kits, complete units and more. Catalog $1.00 at A.P.
Systems. POB 263PE, Newport, RI 02840.

UNIQUE TV CIRCUIT plugs between UHF and VHF tuners on
tube or solid state sets. Plans $3.95. Drilled etched printed circuit boards $23.00. HELICO ANTENNA receives multi polarized signals. Plans $3.95. Antenna Kit $19.95. Information
$2.00. HELICO, P.O. Box 304, Bridgewater, MA 02324.

-

TESLA COIL
40' SPARKS! Plans $7.50. Information 75
cents. Huntington Electronics, Box 2009 -P, Huntington, Conn.
06484.

amplifier under
$25.00. Plan $5.00. OHTS, Box 83058, San Diego,
CA 92138.
BUILD A MOVING coil cartridge

HOW TO BUILD DATA SPLITTER, WYE CABLE, Line Driver,
ASCII character generator, and their power supplies. SCHEMATICS. ASCII Waveform chart. EIA specs. $14.95. JOHN
MUIR, Box 1274, Victorville, CA 92392.

CABLE TV
CONVERTER

'L©-I

ORDER No. 198ÁE047

ROUTE 9N,
PLATTSBURGH. N.Y. 12901
Tel 15181 561 8700.

UFREEAGE

ELECTRONICPARTS
CATAlO.
6 IOEAS
.

PE, Box 261,

Westland, MI 48185.

LASERS HANDBOOK with burning, cutting, Ruby Reds, CO's
complete plans, books, and parts. Send $4.00 to: Famco,
Dept. PE, Box 1902, Rochester, NH 03867.

HIGH FIDELITY
TOP QUALITY SPEAKERS AND KITS. Send $2.00. Speaker
Warehouse, 801 North Route 441, Hollywood, FL 33021.

DIAMOND NEEDLES and STEREO CARTRIDGES at DISCOUNT PRICES for SHURE, PICKERING, STANTON, EMPIRE, GRADO, AUDIO TECHNICA, ORTOFON, ACUTEX
and ADC. Write for free catalog. LYLE CARTRIDGES. Dept.
S., Box 69, Brooklyn, NY 11218. For fast COD service Toll
Free 800 -221 -0906. 9AM - 8PM except Sunday.

WANTED
GOLD, Silver, Platinum, Mercury, Tantalum wanted. Highest
prices paid by refinery. Ores assayed. Free circular. Mercury
Terminal, Box 191, Norwood, MA 02062.

TUBES

TELEVISION to oscilloscope conversion. No modifications to
TV. Plans and PC board $8.50. MICROGRID, Box 613B, Itha-

TUBES -RECEIVING, Industrial and Semiconductors Factory
Boxed. Free price sheet including TV, Radio and audio parts
list. Transleteronic, Inc., 1365 39th St., Brooklyn, New York
11218. Telephone: (212) 633 -2800. Toll free: 800- 221 -5802.

ca, NY 14850.

ROBOTS, eproms, PC Boards, games, tools, more. Catalog
$2. Cosmic Enterprises, Box 9045, Stockton, CA 95208.
PROJECTION TV ... Convert your TV to project 7 Foot picture ... Results equal to $2,500 projector ... Total cost less
than $20.00. PLANS & LENS $16.00. Illustrated information
FREE. Macrocomcii. Washington Crossing. Pennsylvania
18977. Creditcard orders 24 hours. 215- 736 -3979.

AMAZING ELECTRONIC DICE GAME- LED display, complete kit $12.95- Kit $39.95. D R DESIGN, P.O. Box 401382,
Garland, Texas 75040.
DETECT BIRD CALLS from several hundred yards. Conversation from several hundred feet. Complete, easy to follow
instructions. Money back guarantee. $4.99. MAP, 2962 Yellowtail, Los Alamitos, CA.

x8995

600, Rochester, MI
313-375 -9730

48063/

GOVERNMENT SURPLUS
GOVERNMENT SURPLUS! Millions of items (including

Jeeps)... low as

1c on dollar! Most complete Directory available, $2.00. DISPOSAL, Box 19107 -HE, Washington, DC
20036.

GOVERNMENT SURPLUS ELECTRONICS!

JEEPS!

900,000 Items! Complete Information Your Area. LARGEST
OFFICIAL DIRECTORY. $2.00 (Guarenteed). GOVERNMENT REPRINTS, Department A -76, 4620 Wisconsin Northwest, Washington, DC 20016.

MAKE FRIENDS WORLDWIDE through international correspondence, illustrated brochure free. Hermes -Vertag, Box
110660/Z, D -1000 Berlin 11, W. Germany.

CONVERTS
MICROWAVE TO
VHF TELEVISION
COMPLETE INSTRUCTIONS,
HARDWARE, POWER SUPPLY
& YAGI ANTENNA.
CLEAR -VUE ELECTRONICS

HUGE INVENTORY! Thousands of types. Wholesale prices.
FREE CATALOG! ETCO Electronics, DEPT. 290, Plattsburgh, NY 12901.

PERSONALS

CORRESPONDENCE FOR FRIENDSHIP IN PHILIPPINES,
MALAYSIA. Free information. AACC -(PE), Box 1542, Canoga
Park, Calif. 91304.

PENFRIENDS

-

-

ENGLAND
USA, through correspondence. Send age, interests. Free reply. Harmony, Box 89PE,
Brooklyn, New York, 11235.

j

SUBSCRIPTION TELEVISION EDUCATION MANUAL.
Complete theory and circuits $9.95. Parts and kits available.
D & S Enterprises, P.O. Box 110901PE, Nashville, Tennessee 37211.
LOGIC ANALYZER - SCOPE ATTACHMENT, 8- channel, ingenious design, very inexpensive to build. Plans $2.50. TMZ,
184 Hillcrest Ave., Providence, RI 02909.

PROFESSIONAL LIMITER -COMPRESSOR- EXPANDER
KITS. Pro specs and features, balanced input, adjustable
threshold, slope (1:1 to 100:1). attack and release. Models

ALARMS

from $79 and up. Rack mounting available. Free Info. STELLATRON, 4942, Whitsett-205, N. Hollywood, CA 91607.

BURGLAR, FIRE, CAR! Finest equipment! Save! Free Catalog. AAS, 186A Oxmoor Road. B'ham, AL 35209.
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Lincoln, Ne. 68501

UNIQUE ALARM. Connect your telephone with tape recorder
through special connector to your burglar or smoke alarm.
Your telephone will call automatically to any chosen number.
Parts under $15.00. Procedure and plans $8.50. Monotron,
Box 626, stn -H, Montreal, Canada H3G 2L5. U.S. Inquiries.

TUBES: "Oldies ", Latest. Supplies, components, schematics.
Catalog Free (stamp appreciated). Steinmetz, 7519 -PE Maplewood, Hammond, Ind. 46324.

PLANS AND KITS

Kit projects. Free details. DANOCINTHS Inc., Dept.

Box 82802- PE

CUSTOM TV SCHEDULES for HBO or Showtime or The
Movie Channel, $15.00 /yr. or send for free sample to: P.O.
Box 947, Gresham, OR 97030-0192.

P.O. Box

PRINTED CIRCUIT Boards from sketch or artwork.

CATALOG bvieaiN1
et e"^
xl-., sn,. -..,r a.ir..

RADIO & T.V. Tubes -49 cents each. Send for free Catalog.
Cornell, 4213 University, San Diego, Calif. 92105.

MICROWAVE KIT
30 CHANNEL

FREE

PCB'S FIVE DAY SERVICE! Kit projects or artwork, no drilling
charge, guaranteed quality, DITEK CORPORATION, 6244
Colby, Lincoln, NE 68505.

azoIIIIIIIIII
CABLE TV

Our catalog shows how. Install your own
alarm systems and devices and save SSSS. We
offer FREE write -in engineering service.

Burdes Security Co.

MINI FM MIC

Protection

Protect Tour life, Home, Business, Auto, etc.

FIRE

MITTERS also available. Free info. STELLATRON, 4942
Whitsett-205, N. Hollywood, CA 91607. 213/506 -0415

COMPUTER EQUIPMENT. New/Used. For Sale through
COMPUTER SHOPPER Magazine. Its like belonging to a
buyers club, 6 months trial, only $6. COMPUTER SHOPPER,
Box F198,'Titusville, FL 32780, 1- 800 -327 -9920.

GAMES for TRS -80 color, free information, or send $5.95 for
cassette with 3 programs, Riemann, 4747 E. Lee, Tucson.
Arizona 85712.

Blurglaar -Fire

CORRESPONDENCE for friendship! Mexico, Philippines, Europe, USA. Free information. International, Box 1716 -EL,
Chula Vista, CA 92012.
UNATTACHED - Meet friendly interesting single people nationwide. Free details. THE ARTS WORLD, Box 833, Amityville, NY 11701.

UNIVERSITY DEGREES BY MAIL! Bachelors, Mas-

ters, Ph.D.'s

...Free revealing details, Counseling,

Box 317 -EP5, Tustin, California 92680.

INSTRUCTION
LEARN ELECTRONIC ORGAN SERVICING at home. Completely revised course covers latest models including digital,
LSI's, synthesizers, etc. NILES BRYANT SCHOOL, PO Box
20153, Sacramento, CA 95820.
POPULAR ELECTRONICS

LEARN WHILE ASLEEP! HYPNOTIZE! Astonishing details,
strange catalog free! Autosuggestion, Box 24 -ZD, Olympia,
Washington 98507.

BORROW BY MAIL! $500.00 $50,000.00. No collateral, bad
credit no problem!!! Write: Gelco Financial Services, Box
34293 -PE, Indpls., IN 46234.

MUSICAL INSTRUMENTS

UNIVERSITY DEGREES BY MAIL! Bachelors, Mas-

BORROW $25,000 "OVERNIGHT." Any purpose. Keep indefinitely! Free Report! Success Research, Box 29070-GE,
Indianapolis, IN 46229.

MUSICAL INSTRUMENTS' HOT LINE! Incredible prices:
Amps, PA gear. All instruments. Huge selection. Sam Ash,
established 1924. 800- 645 -3518. NYS: (212) 347 -7757.

BUMPER STICKER PRINTING DEVICE. Cheap, Simple,
Portable. Free details, Bumper, POU 22791 (PE), Tampa, FL
33622.

MOTION PICTURE/VIDEO

MAKE MONEY, sell electronic energysaving devices. Sales
guaranteed. Send $5.95 to: RAL, Box 263, Duluth, MN 55801.

VIDEOTAPES - 8MM /16MM MOVIES. TWO 72 page catalogs $1.00. Both $1.50. Reelimages, Box 137-PE, Monroe,
Connecticut 06468.

ters, Ph.D.'s. Free revealing details. Counseling,
Box 317 -PE05, Tustin, California 92680.

Be an FCC LICENSED
wa..y....
Electronic Technician

Earn up to $600

a Week & More!
No costly school
The Original FCC Tests
Answers exam manual that prepares you at
home for FCC General Radiotelephone License.
Newly revised multiple -choice exams cover all
areas tested on the actual FCC Govt exam!
No pravlous exparlance required. $12.95 post.
pal Moneybac Guarentss,

-

Dept.

P

fLEVN=

RADIOT

-

CmisalD

PIOornmano
P.O. Box 28348, San Francisco, CA 94126

MEDICAL ELECTRONICS TECHNOLOGY, home study.
Troubleshoot medical instruments. WTI, P.O. Box 124, Pine dale, CA 93650.
COLLEGE DEGREES BY SPECIAL EVALUATION of EXISTING Credentials & Job Experience. Fast, Inexpensive, (614)
863 -1791. Guidance, Box 13151 -A5, Columbus, Ohio 43213.

YOUR OWN RADIO STATION! AM, FM, cable, licensed, unlicensed, low cost transmitters! Free information. Broadcasting, Box 130 -A5, Paradise, CA 95969.

-

UNIQUE OPPORTUNITY! Radio Broadcasting Engineering.
Uncrowded field
Excellent Compensation. Information: Somich. 3620 Barham #Y -308A, Hollywood, California 90068.

DOCTORAL OR MASTERS DEGREE

Counseling Psychology-Education
-Health Svcs Mgmt

For professionals with extensive exp. who are licensed in their
field & who want to enhance their career position by earning a

degree through our Guided Independent Study Program (GISP).
No residency. One -on -one faculty counseling. For no -cost personal evaluation send resume or call (213) 278-1094 COMFIT
UNIVERSITY, 9100 Wilshire Blvd., Dept. 70, Beverly Hills, CA

BUSINESS IN JAPAN - Hermanos Miwa Co. of Nagoya, Japan invites inquiries either from manufacturers seeking outlets in Japan for their products or from companies searching
for specific products in Japan. Contact our representative Hisao Miwa, 5 Carey Ave., Watertown, MA 02172.
ONE MAN CRT FACTORY. T.V.'s, Business machines, Monitors, Scopes, VDT's. $3.00 rebuilding nets $100 -$500 each
tube. Higher profits overseas. New /used. FACTORY, 1909
Louise, Crystal Lake, IL 60014. (815) 459 -0666.

... Make $200.00 + per evening assembling Projectors ... Easy ... Results equal to $2,500 projectors ... Your total cost less than $15.00- PLANS. LENS &
Dealers Information $14.00... Illustrated information FREE
PROJECTION TV

.

Macrocomciix. Washington Crossing, Pennsylvania

18977. Creditcard orders 24 hours 215 -736-2880.

HAVE MADE A FORTUNE in Mail Order, selling information.
Let me show you how. Write: Kash, PE-701, Box 31051, Indianapolis, IN 46241.

FREE CONSULTATION
Disclosure registration

NO

Potential cash

OF

IDEA TOO SMALL

AUTOMOBILE RETUNING FOR MAXIMIZED ECONOMY.
DETAILS FREE! Techneering, Box 1506DD, Princeton, NJ
08540.

KALSOT EARTH' SHOES, Boots, Sandals! Our Catalog:
25e, Shoeworks, 3930E South Troost, Tulsa, OK 74105.
(918) 252 -5120.

POPULAR
ELECTRONICS
IN YOUR STORE!

NATIONWIDE listings of major companies employing Engineers and Technicians. Free Details! AVI, Box 264 -PE5, Buffalo, NY 14215.

Big profits on

-

OVERSEAS! Vital Employment Guide. 60
Companies. $15: AJK -PEE, Box 32378, Washington, DC
20007.

royalties from manufacturers seeMmg new

ideas for tree information on how to register your ideas. Call or write

$349.95, Kirby, Filter Queen, Compact, Details: ABC Vacuum
Warehouse, 7021 Burnet -PE, Austin, Texas 78757.

TIES. Report on jobs now open. Details FREE. Aviation Employment Information Service, Box 240E, Northport, New
York 11768.

SAUDI ARABIA

INVENTIONS WANTED

VACUUM CLEANERS "Discount Prices" New Rainbow

I

ELECTRONICS /AVIONICS EMPLOYMENT OPPORTUNI-

10007. (212) 267 -5252.

12540.

USED TV's - Tougher The Economy - More The Demand, Get
Started in this lucrative part or full time business out of your
own home. Complete details, how to buy, sell, price, service
tips, much more. $5.00, USED TV'S, P.O. Box 19754, Indianapolis, IN 46219.

EMPLOYMENT OPPORTUNITIES

PATENT AND DEVELOP your invention. Registered Patent
Agent and Licensed Professional Engineer, Send for FREE
PATENT INFORMATION every inventor should have. Richard L Miller, P.E., 3612 -E Woolworth Building, New York, NY

-

MPG INCREASED! Bypass Pollution Devices easily. REVERSIBLY!! Free details
Posco GEES, LaGrangeville, NY

LOANS-BY -MAIL you may borrow up to $10,000.00. No collateral required! Write for free details: F.C.A. Signature Loans,
Box 6006, Lanc, PA 17603.

90212.

FOR INVENTORS

MISCELLANEOUS

DO -IT- YOURSELF

sales

Q

FREE display rack

AMERICAN INVENTORS CORP.
59 Interstate Dr. Dept
West

Springe de

PE

A

1

737-5376

aMed S0m10p89
Cm4p1a3y

INVENTORS: INVENTIONS: Commercial feasibility evaluations. Evaluate before you invest. Confidential. For brochure
write: Wisconsin Innovation Service Center, College of Business and Economics, University of Wisconsin -Whitewater,
Whitewater, WI 53190-1790.

FREE UPIR DA,AGED TAPES? Cassette, 8 Track Tape Repair Kits. $4.95 each. Guaranteed. Visa, Mastercard. KITS,
Box 127, Sumner, WA 98390.

REAL ESTATE

Ideas, inventions, new products wanted! Call toll free 1-800 528-6050. In Arizona, 1- 800 -352 -0458. Extension 831.

NEW, FREE, SUMMER CATALOG! Top real estate values
coast to coast! Please specify types, property and location desired, UNITED FARM AGENCY, 612 -EP West 47th, Kansas
City, MO 64112.

BUSINESS OPPORTUNITIES

BOOKS AND MAGAZINES

FREE CATALOGS. Repair air conditioning, refrigeration.
Tools, supplies, full instructions. Doolin, 2016 Canton, Dallas,
Texas 75201.

SATELLITES complete programs listings, 12 monthly issues
$65.00, SATELLITE TV GUIDE, Box 53, Ayden, NC 285130053.

-

MECHANICALLY INCLINED individuals desiring ownership
of Small Electronics Manufacturing Business
without investment. Write: BUSINESSES, 92 -K5 Brighton 11th, Brook-

-

FREE BOOK "2042 Unique Proven Enterprises." Fabulous
"unknowns," second inflation income. Haylings -M. Carlsbad,

CA 92008.
MAILORDER OPPORTUNITY! Start profitable home business without experience or capital. Write for free book, case
histories, plus complete details. No obligation. Mail Order Associates, Dept 708, Montvale, NJ 07645.
BORROW $30,000 without interest! All eligible. Repay anytime. Free details. Infohouse, Box 1004 -PE5, New York, NY
10003.
MAY 1982

Min. order
8 copies
per issue.
FOR DETAILS,
CALL COLLECT:

(212)
725-7518

ZD
ZIFF -DAVIS PUBLISHING COMPANY

THE MASTERMIND - The art of trouble shooting in engineering.120 page manual. $15 00. Free info. BOTTAI, 4020 Brandongate #10, Melton, Ontario L4T-3W8. U.S. Inquiries.

lyn, New York 11235.

ERASE DEBTS with little-known law- create wealth!! Details
FREE
Blueprints, No. EE5, LaGrangeville, NY 12540.

We pay shipping

RUBBER STAMPS

Nehologgtodag CASSETTES
PSYCHOLOGY

TODAY offers a tree catalog which
complete up to date listing of cassettes
tapes feature leading authorities
who share their ideas and findings on a wide range
of important topics In all areas of the behavioral and

includes

RUBBER STAMPS, BUSINESS CARDS. Many new products. Catalog. Jackson's, E-100, Brownsville Rd., Mt. Vernon,
Ill. 62864.

REPAIRS & SERVICES
D &A EQUIPMENT REPAIRED: Virginia Sabala, D &A s head
technician 15 years, is now operating a parts and repair service. Communications Unlimited, 1217 Ave C, Scottsblurl, NE
69361. Phone: (308) 635 -7365.

available.

a

These

social sciences.
To obtain the Psychology Today Cassette catalog.
FREE -0FiCHARGE, write toCASSETTE CATALOG.
P. 0. Boa 278, Pratt Station. Brooklyn, N.Y. 11205.

more attention to your Expand-ad °? Put it in all BOLD type! Call 725 -3921
for more information.
HOW CAN YOU DRAW
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Electronics News

A COMPUTER REASONING PROGRAM has

been developed at the Department of Energy's
Argonne National Lab and Northern Illinois U. Called AURA, for "AUtomated Reasoning
Assistant," it's being used as an intelligent colleague instead of being just a number cruncher.
The new program is said to suggest paths of inquiry for a scientist to investigate, and has
already been used to solve problems in formal logic and abstract math, as well as help design
more efficient electronic circuits. It does this, say its developers, by inferences, as would a
human, rather than by an exhaustive testing of all the possibilities, as, for example, in a chess
program.
LOW-COST SCOPE SALES TO ZOOM, according to a recent Dataquest study. From $26.1
million sales in 1974, projections are for $171.5 million in 1984. With industry estimates that
a sales call costs about $130, the study observes that, for low -cost oscilloscopes, direct sales
channels are advantageous. Test -instrument makers have been taking this route for some
time, and have recently been joined in this distribution method by Tektronix, which has
telephones (1 -800- 547 -1845) manned by sales engineers to provide immediate technical
consultation and applications assistance for its new low -cost line of scopes. (They'll take your

order, too.)

ATARI'S $25,000 STAR AWARD has been

presented to Fernando Herrera, creator of My
First Alphabet'" an educational computer
program for children. Herrera, of Elmhurst,
NY, submitted the program to the 1981
Atari Software Acquisition Contest, which
offers cash and equipment prizes totaling
$100,000 annually to developers of programs
for Atari 400 and Atari 800 home computers.
Contest winners are selected from among
those whose programs have been chosen for
publication in the Atari Program Exchange
Catalog. My First Alphabet was originally
designed to help Herrera's visually-impaired
son learn to read, but Atari believes that its
innovative graphics and large, colorful letters and numerals make it a useful learning
aid for all children between the ages of two
and eight.
,

CUBAN INTERFERENCE TO AM STATIONS has been the subject of a strongly worded condemnation by the National Association of Broadcasters (NAB ). Accordingly, the NAB has

instructed the Task Force on Radio Allocations to confer with representatives of Congress, the
State Department, the National Telecommunications and Information Administration, and
the FCC on ways to deal with the problem. The Cuban delegation to the Region II Conference on
Medium Frequency Broadcasting has already "walked out."
against Consumers Union, the publisher of Consumer Reports magazine. The damages, in the amount of $115,296, is the first libel suit Consumers
Union has lost in its 45 -year history. The court ruled that the Union "published a false
statement of material fact with the knowledge that it was false or with reckless disregard of its
truth or falsity." In May 1970 Consumer Reports stated that instruments heard through the
Bose 901 speaker "tended to wander about the room." Chief Judge Gaffery noted that prior to
publication of the article, the Bose 901 had received outstanding reviews from other sources.
BOSE CORP. WINS JUDGEMENT

MANUFACTURING ENGINEERING, which once took a back seat to less prosaic tasks such as

sending men to the moon, has acquired a new status at engineering schools. The change,
according to the New York Times, comes about largely in response to increased foreign competition in consumer electronics. Attention is being focused on robotics especially the socalled third- generation robots that will be able to collect sensory information and act on it in a
factory setting. Top academies are also incorporating computer -aided -design, materials
science, and business management into their manufacturing engineering programs.
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DON'T BUYA MAGNAVISION
JUST BECAUSE IT PLAYS MOVIES.
Watch your favorite movie on Magnavision
and you'll hardly recognize it.
Because Magnavision gives you a sharp,
astonishingly clear picture- better than any
VCR can deliver. And most discs are recorded
in brilliant stereo sound as well, so you can
hear your movie sound track the way it was
meant to be heard... a whole new dimension in
video /audio entertainment systems.
But we didn't develop Magnavision just for
movies.
Magnavision is a LaserVision player.
And you'll be able to do things with the
LaserVision system that are impossible with

other systems.

It all starts with a laser beam: the heart of
Magnavision.
The laser beam picks up a picture from a
special video disc (it's about the same size as
a long-playing record, but it's made of tough
aluminum plated acrylic).
Nothing touches the disc except a tightly
focused beam of light which reads the 0.4
micrometer pit on the disc. So there's nothing
to wear out, and you can expect to see the
same sharp, clear picture time after time.
Variable speed slow motion, jitter -free
freeze -frame on any of the standard disc's
54,000 individual frames, and a "Rapid
Search" button let you find just the place you
want, when you want it-in seconds.
This advanced technology also gives you
room filling stereo sound (you can play it

through your own stereo system-frequency
response is 40 to 20,000 HZ ± 3db).
You can enjoy movies, shows and concerts
(wait till you hear Olivia Newton -John's* new
video Physical disc in stereo!).
And the list grows longer every day.
There are also more and more "interactive"
laser discs available- that's where the fun
begins.

These are discs that let you participate,
using the Magnavision wireless Infrared
Remote Control.
You can learn How to Watch Pro Footballs
(and be quizzed afterwards); or try all the
games and puzzles on the Grammy nominated
The

First National Kidiscs.
art gallery tours and attend

You can go on

classical, pop or rock concerts.
Don't know how to filet a flounder? Take
the Master Cooking Course from Craig
Claiborne and Pierre Franey. Just put your
Magnavision into "Slow Motion" and they'll
show you exactly how it's done.
You can see it all on Magnavision right now.
Just stop in at your nearest Magnavision
Dealer, push the "PLAY" button, and step into
the future. To find your nearest dealer, call
tollfree 800- 447-4700.
1982 NAP CONSUMER ELECTRONICS CORP
A NORTH AMERICAN PHILIPS COMPANY
'Olivia Newton -John
MCA tOptical Programming Associates

MAGNAVISION
MAGNAVOX
isommalmo
The brightest ideas in the

are here today.
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CIRCLE NO. 56 ON FREE INFORMATION CARD

world

An unprecedented thre Aimensìons
of management ,.information.

f
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AI those legendary electronic spread
sheets that have been making other
kinds of personal computers so useful
for managers are now literally flat
by comparison to the remarkable
combination of Report Manager`" and
the NEC PC -8000 Personal Computer.

Here you get the power and versatility
of an electronic book, not a mere
electronic page. An axis of depth joins
the horizontal and vertical -so you car,
for instance, track a number of differenprofit centers over the same period of
time ... or follow actual performance
against projections by both department
and time frame.
is that any sort of planning
work you find useful in two dimensiors,
you will find that much more useful it
three. The program allows you to see
four separate "slices " of your3- E5"Da-a
Cube - "on one screen, for fast, real time

The fact

comparisons. There are, besides dozens
of math and editing functions, built -in
clock and calendar functions, too
an immensely useful convenience for
scheduling, flow-charting, project
management, and the like.

-

Watch Report Manager run -easy a
A, B, C and powerful as X, Y, Z -on the
PC -8000 at any NEC HomeSlectrorics
(USA) dealer.

Productivity
at your fingertips
USA
Home Electronics (USA)
Personal Computer Division
Sample

printout showing use of X,

Y,

and

Z

axes.

Report Manager and Data Cube are trademarks of The Image Producers, Inc.
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