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1. SENSITIVITY: Superb amplifier circuitry with performance
that can’t be matched at twice the price. Average sensitivity

of better than 15 mV from 10 Hz to 500 MHz on every model
and better than 30 mV from 500 MHz to 1.1 GHz on the Series
8010A and 8013.

2. RESOLUTION: 0.1 Hz to 12 MHz, 1 Hz to 50 MHz, 10 Hz

over 50 MHz.

3. ALL METAL CASES: Not only are the heavy gauge aluminum
cases rugged and attractive, they provide the RF shielding

and minimize RFI so necessary in many user environments.

4. EXTERNAL CLOCK INPUT/OUTPUT: Standard on the 8010/
8013 series and optional on the 7010 series is a buffered

10 MHz clock time base input/output port on the rear panel.
Numerous uses include phase comparison of counter time
base with WWVB (U.S. National Bureau of Standards). Stand-
ardize calibration of all counters at a facility with a common

10 MHz external clock signal, calibrate scopes and other test
equipment with the output from precision time base in
counter, etc., etc.

5. ACCURACY: A choice of precision to ultra precision time
base oscillators. Our +1PPM TCXO (temperature compen-
sated xtal oscillator)and + 0.1 PPM TCXO are sealed units
tested over 20-40°C. They contain voltage regulation circuitry
for immunity to power variations in main instrumant power
supply, a 10 turn (50 PPM) calibration adjustment for easy,
accurate setability and a heavily buffered output prevents
circuit loads from atfecting oscillator. Available in the 8010 and
8013 series is our new ultra precision micro power proportional
oven oscillator. With + .05 PPM typical stability over 10-45°C,

this new time base incorporates all of the advantages of our

TCXO's and virtually none of the disadvantages of the tradi-

tional ovenized oscillator: Requires less than 4 minutes
warm-up time, small physical size and has a peak current
drain of less than 100 ma.

6. RAPID DISPLAY UPDATE: Internal housekeeping
functions require only .2 seconds between any

gate or sample time

MODEL 7010A 600 MHz
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period. At a 1 second gate time the counter will display a new
count every 1.2 seconds, on a 10 second gate time a new count
is displayed every 10.2 seconds. (10.2 seconds is the maximum
time required between display updates for any resolution on
any model listed).

7. PORTABILITY: All models are delivered witha 115 VAC
aaapter, a 12 VDC cord with plug and may be equipped with

an optional ni-cad rechargeable battery pack installed within
its case. The optional Ni-Cad pack may be recharged with 12
VDC or the AC adapter provided.

8. COMPACT SIZES: State-of-the-Art circuitry and external AC
adapters allowed design of compact easy to use and transport
instruments.

Series 8010/8013: 3" H x 7-1/2" W x 6-1/2"° D

Series 7010: 1-3/4" H x 4-1/4" W x 5-1/4" D

9. MADE IN U.S.A.: All models are designed and manufactured
at our modern 13,000 square foot facility at Ft. Lauderdale,
Florida.

10. CERTIFIED CALIBRATION: All models meet FCC specs
for frequency measurement and provided with each model is a
certificate of NBS traceable calibration.

11. LIFE TIME GUARANTEE: Using the latest State-of-the-Art
LS| circuitry, parts count is kept to a minimum and internal
case temperature is only a few degrees above ambient
resulting in long component life and reliable operation. (No
custom IC's are used.) To demonstrate our confidence in these
designs, all parts (excluding batteries) and service labor

are 100% guaranteed for life to the original purchaser.
(Transportation expense not covered).

12. PRICE: Whether you choose a series 7010 600 MHz
counter or a series 8013 1.3 GHz instrument it will compete

at twice its price for comparable quality and performance.

MODEL 8010A/8013 1.1 GHz/1.3 GHz
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MODEL RANGE 10 MHz TIME BASE AVG. SENSITIVITY GATE RESOLUTION EXT.CLOCK SENSITIVITY NI.CAD
(From10Hz  SraBILITY  AGING ~ DESIGN 10Hzto500MHz 500MHzto1.1GHz  TIMES  12MHz 60 MHz Max. Freq. NPUTIOUTPUT CONTROL BATTERY PACK
7610A = 1 PPM (3) 10Hz YES NO YES
TR 600 MHz oTIEaT 1 PPMIYR  TCXO- 15mv N/A 1.1, 10 sec. (600 MHz) OPTIONAL OPTIONAL
8Q10A +* 1 PPM
TCXO*" (4) 10Hz YES o YES
8010.14 1.1 GHz + 0.1 PPM 1 PPMIYR 15mv 30 mv 01..1. 1. 10 sec (1.1GHz) STANDARD S OPTIONAL
8010.05A + .05PPM OCX0--
8013.1 + 0.1 PPM TCXO* (4) 10 Hz YES YES
— | B SR, R 30mv 01,.1.1, 10 sec (1.3GHz)  STANDARD S DPTIONAL
TCXO = Temperature Compensated Xtal Oscillator “"OCXO = Proportional Oven Centrolled X1al Oscillator
SERIES 7010A SERIES 8010A/8013 ACCESSORIES
#7010A 600 MHz Counter - 1 PPM TCXO $199.95 #8010A 1.1 GHz Counter- 1 PPM TCXO $399.00 #TA-100 Telescope antenna with
#7C10.1A 600 MHz Counter - 0.1 PPM TCXO  $249.95 #8010.1A 1.1 GHz Counter - 0.1 PPM TCXO $450.00 right angle BNC $ 9.95
OPTICNS: #8010.05A 1.3 GHz Counter - .05 PPM Oven  $499.00 #P-100 Probe. 50 Oam. 1X $13.95
#70-H Handle/Tilt Bail (not shown) $2.95 #8013.1 1.3 GHz Counter-0.1 PPM TCXO  $550.00 #P-101 Probe. Lo-Pass X
#N1-Cad-7C1 Ni-Cad Battery Pack & Charging #8013.05 1.3 GHz Counter - .05 PPM Oven  $599.00 Audio Usage $16.95
Circuitry Instalied Inside Unil $19.95 #P-102 Probe. Hi-Z N
#EC-70 External Clock Input/Output $35.00 OPTIONS General Purpose ‘ $16.95
#CC-70 Carry Case - Padded Black Vinyi $9.95 #Ni1-Cad 801 Ni-Cad Battery Pack & Charging $49.65 #LFM:1110 Low Frequency Multiplier
Circuitry Instalied Inside Unit X 10. X 100. X1000 $11995
#CC-80 Carry Case - Padded Black Viny! $ 9.95 For High Resglution of Audio Freq

5821 N.E. 14th Avenue, Fort Lauderdale, Florida 33334

TERMS: Ovders to U.S. and Canada. add 5% tor shioping. handling and insurance to a maximum of $10.00 All other orderz add 15°
C.0.0 collection fee $2.00. Florida orders add 4% state tax Personal checks.must clear before goods are shipped
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You can't buy
frequency

a better
counter than our

new 6001.

Even if you spend $300 more.

Count the extrarange. The extra
precision. The dollars you save. And
you understand why, at $425,* our
new Model 6001 650 MHz Precision
Frequency Counter offers you more
value than those of other leading
manufacturers.

A look at the competitive mod-
els™ from B&K, Ballantine, Data Pre-
cision, Fluke and Hewlett-Packard
will tell you why.

You can spend as much as
$695 and get a range of only 10 Hz
to 600 MHz (as compared with our
guaranteed 5 Hz - 650 MHz).

You can spend

$620 and get only 1/10 the preci-
sion (* 5ppm as compared to our

O.5p$m),

ou can settle for a six- or sev-
en-digit display instead of our eight.
Half the range and one-fifth the ac-
curacy at about the same price. Or
spend considerably more, for equal
precision and extra features you'll
probably never need.

It's this simple: if you're looking
for a high-precision, wide-range
counter, nothing compares to our
Model 6001. With its

CIRCLE 21 ON FREE INFORMATION CARD

70 Fufton Terr . New Haven. CT 06509 (203) 624-3103. TWX 710-465-1227
OTHER OFFICES' San Francisco (415) 421-8872, TWX 910-372-7992
Eurape Phone Sattron-Walden 0799-21682. TLX 817477

Canada. Len Finkler Ltd.. Downsview. Ontario

GLOBAL
SPECIALTIES

CORPORATION

Call toll-free for details

1-800-243-6077

During business hours

switchable audio-band low-pass fil-
ter. Selectable 0.1/1.0/10-sec. gate.
Internal/external timebase selection.
Unit-count mode. High-brightness
display. True TTL inputs. Built-in
temperature-controlled oven. And
NBS-traceable standard. To name
just a few of its many advantages.

Make your own comparison. Ask
us for full specs and a demonstration.

The rest is a matter of dollars
and sense.

*Suggested U.S. resale. Prices, specifications subject to change without notice. + *Comparison based on manufacturers' literature and suggested resale, © Copyright 1980 Global Speciatties: Corporation.
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Beep Free

Doctors use them and so do many businessmen.
The pocket beeper now takes a giant step forward
with the introduction of the own-your-own system.

You're away from your desk in a meeting. .

Suddenly your pocket beeper starts beeping.
You puil it out of your pocket, press a button
and you hear your secretary’s voice with a
message.

“Big deal,” you say. “What's so special
about that. There are thousands of pagers like
itin use.” Yes, but this one is different.

TOTAL CONTROL

In the first place, you own the entire system.
You own the transmitter and the beepers.
Secondly, the system is inexpensive. It costs
less than leasing one traditional beeper for a
year. And finally, it solves the problems that
other pagers can't solve—but more on that
later.

The new Auto Page paging system consists
of a transmitter that sits on your secretary's
desk. When a call comes in, she presses a
button which sends out a signal to your paging
device. The antenna rests on your secretary’s
file cabinet and plugs easily into the trans-
mitter so there's no installation.

MAKES NO SENSE

But like many breakthrough products the
Auto Page System has limitations. The system
was designed for office, factory, farm or home
use. So its range is limited to one mile with
voice and two miiles with tone.

For doctors who are constantly on the road,
the Auto Page does not make sense. For the
business person, however, who moves
frequently through an office or factory, the
system is ideal.

instead of using expensive paging or loud
speaker systems, you can locate and
communicate with your staff in privacy no
matter where they are within your premises.

SERIOUS THOUGHTS

You can use up to six different pagers, each
on different channels, and the entire system
with two beepers costs only $395.00.

Once you own the system there are no
further costs. Conventional pagers rent for up
to $25.00 per month so in eight months the
Auto Page System with two pagers would pay
for itelf and from then on your secretary can
literally ‘beep free.’

Each additional beeper costs $75.00 or the
equivalent of a three month lease on the
typical beeper. But you can'tcompare a typical
beeper with the Auto Page. The Auto Page has
voice transmission. The typical beeper does
not. The Auto Page is a totally personal sys-
tem that can be used anywhere. The typical
beeper must be used near a big city. And
finally, the typical system is expensive —many
times the costof the Auto Page System.

HERE AND THERE

We suggest that before you decide to
purchase, you experience the freedom and
convenience of personal paging. Order a
system from JS&A on our 30-day trial. Give a
beeper to each member of your staff. See how
easy itis to setup a system (just plugitin). And
then actively use it for a month. it personal
paging is not the most convenient and efficient
way to communicate, return it anytime within
30 days for a prompt and courteous refund.

We've tested our system at construction
sites, in large buildings, on farms, in the
country, with motel operators and several
small businesses. Based on our personal
observations and sales success, we are con-
vinced that the Auto Page System of personal
paging is the future of paging.

wWwWw americanradiohistorv com

JS&A is America’s largest single source of
space-age products—further assurance that
your modest investment is well protected.
Service should not be required for many years
as the Auto Page is totally solid state, but if
service is ever required, just pop your receiver
or transmitter in its mailing carton and mail to
the Auto Page service-by-mail center which
will promptly repair and.return your unit.

To order your system, send your check or
money order for $395.00 for a system with two
beepers and $75.00 for each additional beep-
er up to six (Illinois residents add 6% sales tax)
to the address below. Please add $4 for
postage and handling. Credit card buyers may
use our toll-free number below.

We'll send you a transmitter, antenna,
beepers, one-year limited warranty and com-
plete instructions.

Personal paging and low-cost personal
communications are nicely packaged in a
system that will make your company more
efficient from the very first day you test our
system. Order one for your test at no obli-

SN\

Dept. RA One JS&A Plaza
Northbrook . 60062 (312) 564-7000
Call TOLL-FREE ........ 800 323-6400
InlinoisCall .......... (312) 564-7000

©JS&A Group, Inc.,1980
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The second portable combination camera-VCR has made its bid for the home movie market.
Following by two months Sony’s demonstration of its “Video Movie” system (Radio-Electron-
ics, October, 1980), Hitachi showed a working model of its experimental Mag Camera, combin-
ing an MOS solid-state camera with a quarter-inch VCR. Unlike Sony’s unit, which can record
only 20 minutes on a microcassette, the Mag Camera uses a cassette just slightly larger than an
audio cassette for two hours’ recording time. While Sony said that its Video Movie was four to
five years off, Hitachi has a goal of two years for marketing its Mag Camera.

The long-playing mini-cassette will use metal tape, which moves at a slow 0.63 ips. Neverthe-
less, it is capable of high-fidelity stereo sound because the FM audio track is combined with the
video signal on the helical path. A conventional longitudinal sound track is also included for
dubbing. The entire camera-VCR combination weighs about 5.7 pounds. Hitachi also said it
would have a MOS camera on the Japanese and American markets next year at around $1,625; it
weighs about 3.5 pounds, including electronic viewfinder and power zoom lens, or 2.4 pounds
without the viewfinder. It’s the first solid-state camera to have a firm date for the consumer
market. The MOS image sensor is %5 inch in diamater, has 260 lines horizontal resolution, and
avoids the sticking and lag common to vidicon cameras.

The French government telephone system plans to eliminate the telephone directory and substi-
tute electronic terminals in the homes of al! subscribers over the next 10 years, distributing more
than 30,000,000 free terminals. The first test operation is now in effect in several areas of
France, with the first 250,000 terminals to be installed by some time in 1981. Each terminal has
an alphanumeric keyboard to enable the subscriber to type out the category of information
sought—*“restaurants,” for example. Restaurants are then displayed by category, with open
hours, prices, etc. The system also provides the traditional alphabetical listings. France says that
the new system, including the free terminals, is cheaper than printing and distributing phone
books, and has the additional advantage of continuous updating.

The near-certainty of electronic camera-recorders sized to compete with super-8 provoked a
defensive reaction at the Fotokina exposition in Cologne, Germany, with traditional film camera
makers showing devices to play home movies through a television set or dub them onto tape.
Those were shown by Grundig (already in production) and Elmo of Germany and Sankyo,
Yamawa and Goko of Japan. Goko’s unit uses a 24-sided prism in place of a mechanical shutter
and is capable of producing many special effects, including fades, dissolves, and titling on
videotape. It also permits video monitoring of film while editing or inserting special effects.

They may be on the way down, judging from recent developments. Most three-tube TV projec-
tors have been priced in the high three-thousands or lower four-thousands of dollars—except for
Henry Kloss’s Novabeam, which is pegged at $2,995. Pushing for more popular acceptance of
projection, Sony has introduced two new two-piece systems, at $2,495 for a 50-inch picture and
$2,995 for a 72-inch picture. Advent responded with a 72-inch two-piecer with remote control
(which Sony lacks) at a suggested list price of $3,295, but with sufficient promotional allow-
ances to be priced competitively with Sony’s same-sized unit. Other models from different
manufacturers are expected to compete at similar prices. The lowest-priced three-tube unit is
probably still the Heath at $2,195 plus shipping—and plus assembly labor, of course.

If you want a new thrill from your home videocassette recorder, how about objects popping out
of the screen? MCA Videocassette is planning to revive some of the old 3-D movies on cassette,
and at presstime had hoped to have the first two ready before Christmas. They’re the old classics,
“Creature from the Black Lagoon” and “It Came from Outer Space.” Although the movies
originally required polarized glasses for viewing, they have been modified for the use of red and
green glasses on the home screen (you can’t polarize the light on picture tubes). Each movie
cassette will come equipped with four pairs of glasses and will sell for $65.

In time for Christmas, optical videodisc players and discs are generally available in all major
market areas of the United States. The big expansion from a few markets began this fall, when
Pioneer added some 20 new areas, including all of the top 20, with Magnavox’s compatible
players not far behind. Pioneer accompanied its national rollout with an advertising campaign,
designed to increase consumer awareness of the videodisc. About 160 different titles—principal-
ly feature movies—are available now on disc, and player owners are clamoring for more. The
players carry suggested list prices from $749 to $799.

DAVID LACHENBRUCH
CONTRIBUTING EDITOR
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Wevegotitall
together.
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rescen
Lufkin
Nicholson

Weller, Wiss
Xcelite

When you think about tools for a customized
tool kit remember these leading brand names
from Cooper. They ensure uncompromising
quality and years of dependable service.

They are designed to meet your unique ser-
vice, repair and maintenance needs. So, be
sure you specify Cooper Tools when ordering.

And Jon't forget, customized tool kits
containing Cooper Tools are available from a
selected group of Cooper distributors. Don't
take chances on tools. Ask for Cooper tools
or write for the name of the nearest custom
kit supplier.

from Cooper The Toolmalker.

21| The Cooper Group
COOPR | BOKER’® CRESCENT" LUFKIN®

NICHOLSON?® PLUMB® WELLER® WISS* XCELITE*
CIRCLE 7 ON FREE INFORMATION CARD P.O. Box 728, Apex, North Carolina 27502
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“Here’s the best
news yet about
Fluke Digital
Multimeters.
Now you can

carry one
home.”

8l
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Right now, in selected electronics
supply stores across the country, Fluke is
introducing a new line of low-cost CMM’s:
the Fluke Series D. With their distinctive
dark cases and full range of accessories,
these five DMM'’s are cesigned to mreet
the test and measurement needs of -he
uncompromising service technician, home
hobbyist, student or working enginee~,

Fluke perfected the handheld CMM
and set tough standards for accuracy and
reliability that have made analog meters
obsolete, and other digitals seem clumsy
by comparison.

You've probably heard about their
supenor electrical performance, mechanical

-

ruggedness and environmental endurance.
And now you can see for yourself at
your favorite electronics dealer why Fluke
DMM'’s have become the professional’s
choice the world over.

Series D Handheld Models.

D 800: Fluke's lowest-priced DMM, easy
to operate, with six functions, 24 ranges
and 0.5% dc voltage accuracy. Guaranteed
a full year by Fluke. A sure-fire solution
to basic measurement needs. $125.*

D 802: Basic dc accuracy of 0.1% and
conductance for high resistance measure-
ments to 10,000 M @ make this multimeter
a solid price/performance value. $179.*

If your dealer doesn’t carry Series D Multimeters
yet, call this number. We'll be happy to tell you

who does. 1-800-426-9182




D 804: A powerful, versatile handheld
DMM with nine functions, 26 ranges, 0.1%
basic dc accuracy and more. Direct
temperature readings in °C with K-type
thermocouples; peak hold on voltage and
current functions; even an audible indicator
for instant continuity and logic level
detection. Available January 1981. $229.*

Series D Bench/Portables.

D 810: By means of a Fluke-built hybrid
converter, this multi-purpose DMM delivers

True RMS measurements of ac voltage and

current with speed and precision. Also

features conductance, 0.1% basic dc accuracy,

an extra 10A range and diode test. $259.*

CIiRCLE 32 ON FREE INFORMATION CARD

D 811: Same performance features as

the D 810 with the added convenience of
battery power. Rechargeable "C” size Ni-
Cad batteries deliver up to 40 hours
continuous operation. $299.*

Series D Accessories.

A wide range of accessories to extend
the measurement capabilities of your
Series D Multimeter is available, including
temperature and current probes, carrying
cases, deluxe test leads and thermocouples.

With -Series D Multimeters so easy to
find and economical to own, Fluke has

made selecting the right DMM much simpler.

This is your opportunity to own a Fluke.

*suggested U.S. list price.
For technical data circle no. 33

S

MWW americanradiohisto 0

From the world
leader in DMM’s.
Now we've designed
one for you.




RADIO-ELECTRONICS

NRI will train you at home
to be an electronics professional
in the growing world
of communications.

Learn to service, repair, and install everything from microwave antennas
to two-way radios...from radar sets to TV transmitters.

TV Tape Recorders
(o

Antenna Systems

Direction Finders, Loran

wwWw americanradiohistorv com




No other home-study course
gives you such complete, professional
training in so many fields of com-
munication. No other gives you the
actual bench training with kits and
demonstration units specially designed
for learning. Only NRI gives you the
thorough preparation and training
you need to achieve professional
competence in the wide world of
communications.

Learn at Home
in Your Spare Time
Learn at your own pace, right in
your own home. There’s no need to
quit your job or tie up your evenings

Aircraft Guidance &
Landing Systems

L)

Microwave Relay

with night classes. No time or gas
wasted traveling to school...NRI
brings i all to you. You learn with
NRI-pioneered “bite-size” lessons and
proven, practical “power-on” training.

Build Your Own 2-Meter,
Digitally Synthesized
VHF Transceiver
NRI training is “‘hands-on”
training. You get honest bench ex-
perience as you build and test this
industrial-quality two-way radio and
power supply. You reinforce theory les-
sons as you induce and correct faults,
study individual circuits and learn
how they interface with others. Or,
at your option, you can train with a
fully-assembled forty-channel mobile
CB and base-station power supply
converter
You also build and keep for use

| in your work a transistorized volt-ohm

" CB Radio

AM & FM Broadcasting

www americanradiohistorv com

meter and digital CMOS frequency
counter. NRI even gives you special
lessons to get your Amateur License so

you can go on the air with your VHF
transceiver.

FCC License
or Full Refund

In all, you get 48 lessons, 9
special reference texts, and 10 training
kits...the training you need to become
a professional. And NRI includes train-
ing for the required FCC radiotele-
phone license examination. You pass
or your tuition will be refunded in

full. This money-back agreement is
valid for six months after the com-
pletion of your course.

Free Catalog,

No Salesman Will Call

NRI’s free, 100-page full-color
catalog shows all the equipment you
get, describes each lesson and kit in
detail, tells more about the many
specialized fields we train you for. It
includes all facts on other interesting
areas like TV and audio servicing or
digital computer electronics. Mail the
postage-paid card and see how we can
make you a pro.

If the card has been removed,
write to:

NRI Schools
McGraw-Hill Continuing
| Education Center
tﬁ. 3939 Wisconsin Ave.

' Hil ! Washington, D.C. 20016

0861 H3AW303A

-i
-d



whats news

RADIO-ELECTRONICS

Improving boiler safety

Low water levels lead all other causes of
accidents in both industrial boilers and
those used for commercial heating. Sedi-
ment build-up and contamination in me-
chanical and electrical low-water sensors
can cause a false indication of high water,
allowing the true water level to become
dangerously low.

A new electronic probe introduced by
Honeywell solves the contamination prob-
lem. Like the standard probe, it consists of
a metal rod inserted in the boiler through
an insulator, Current flows in a series cir-
cuit through the coil of a relay, through the
probe, then through the water to the boiler
body, which forms the ground and return
circuit. Thus, while the probe touches wa-
ter, the relay remains closed.

THE GUARD-RING midway down the insulator
i8 connected to the electric line and to the input
of the relay coil that holds the circuit closed.
When the insulator is clean, it has no effect. It
conductive contamination builds up on the
insulator, it shunts current around the relay to
cause it to drop out, stopping the burner.

But conductive contamination can build
up on the insulator, between the probe and
the grounded boiler. Current through this
contamination layer can keep the relay
closed and give a false indication of high
water.

In the Honeywell Guard-Ring probe, the
input, instead of going first through the
relay coil, is connected to the ring (see pho-
to) and another lead from the ring goes to
the coil. If contamination builds up between
the ring and probe, and between the ring
and the grounded boiler, shunt circuits are
formed across the relay coil, reducing the
current through it. When the resistance of
these two shunts drops enough, the relay
contacts open and the boiler burner goes

out. Thus—unlike the standard probe—the
Guard-Ring type of boiler low-water probe
is a fail-safe device.

Parental Supervision by Cable

A special feature of a new two-way inter-
active cable-TV system—the TOCOM 55—
is that it includes a *‘parental access’ con-
trol with which parents can pre-select the
programs to be received, thus offering
them a safeguard against inappropriate
programming for their children. The Irving
(Texas) company is in the news because its
system is featured in five of the six bids for
the cable-TV franchise for nearby Dallas —
a system planned to be one of the most
advanced —if not the most advanced—in
the country.

The TOCOM 55 can receive not only 55
TV channels, but 55 channels of “text,”
graphic displays, movies, etc. (The text is
transmitted in the vertical intervals be-
tween fields and frames.) It is on those spe-
cial non-broadcast channels that the par-
ental access control is expected to be most
useful.

Among the other advanced features of
the system are a 24-hour emergency alert
that allows the system center to activate
the TV sets on its circuit and alert all sub-
scribers should any danger—such as tor-
nados or floods—pose a threat to the com-
munity.

Computer security can be provided, with
smoke and intrusion detectors installed in
the home and the central computer send-
ing out a “polling” pulse every few sec-
onds. An alarm is turned in and the subscri-
ber alerted if danger is detected.

Among the “text” displays from which
the subscriber can select are a wide variety
of wire service, financial, weather service,
and community service news, airline sched-
ules, shopping guides, and other features
of general and specialized interest.

With the two-way feature, the viewer can
participate in opinion surveys, call up infor-
mation from data banks and specialized
services, and gain access to pay-per-view
programming, which may include live
events as well as movies. A test of cable
marketing services is expected in the near
future.

Better space satellite forecast

GOES-D, the latest Geostationary Oper-
ational Environmental Satellite, carries new
instrumentation that may help meteorolo-
gists to improve greatly the accuracy of
their weather forecasts.

The primary payload of GOES-D is a visi-
ble and infrared spin-scan radiometer at-
mospheric sounder (VISSR). Built by the
Hughes Santa Barbara Research Center to
provide new data on the vertical structures
of temperature and moisture in the atmo-
sphere, it will increase the information

available to the forecaster.

*Our monitoring of severe storms is lim-
ited to observing the development of tops
of clouds as they build altitude,” says a
leading weather expert. *'If there is what we
call an ‘undercast’ we can’t make sound-
ings beneath the top cloud layer.” Making
measurements literally in depth will greatly
enhance the ability of meteorologists to
determine the intensity of building storms
and to track them as they build.
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THE HUGHES GOES-D SATELLITE, about 12
feet high and 7 feet in diameter, operates in
synchronous orbit 22,300 miles above a spot on
the equator, where it can “see” practically the
whole Western Hemisphere. The spacecraft
spins at 100 rpm, scanning a strip of the planet
for its “cloud pictures” each spin. The antennas
are “de-spun” so that they point constantly at
the earth. The satellite transmits visible imag-
ery with a resolution of 0.6 miles (9 km) and
infrared imagery with a resolution of 4.3 miles
(6.9 km). The vertical atmospheric sounder
(VAS) picks up and transmits data formerly not
collectable.

GOES-E and GOES-F are now under con-
struction. One of them will replace earlier satei-
lites; the other will remain on the ground as a
spare.

The new satellite will not only transmit
data to earth—delivering every 30 minutes
the type of cloud picture familiar to TV
weathercast viewers—it will pick up infor-
mation from earth surface platforms—
which transmit data gathered by such
instruments as river, rain, and tide gauges,
seismometers, and automatic weather sta-
tions—and forward it to various users in
the U.S.

The platforms transmit at regular inter-
vals, or when interrogated by the satellite. If
instruments sense changes beyond normal
parameters, an emergency alarm mode is
entered, transmitting the data as it is
picked up.

continued on page 14
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A sweeping statement about our
new Function Generator:
It provides a clean signal at a carefree price.

Sabtronics can offer low
prices because we sell what we
manufacture, directly to you. And
the 5020A Function Generator
you get fromus is second tonone
in price/performance. We give
you the waveform you want —

1 Hz all the way up to 200 kHz in
five overlapping ranges: stable,
low-distortion sine waves, high
linearity triangle waves, fast
rise/fall-time square waves —
plus a separate TTL square wave
output and high and low level
main outputs. For precise fre-
quency settings we have a fine
control in addition to the usual
primary control found in competi-
tive units.

The sweep input allows
external frequency control and
frequency sweeping over 100:1
range, and control over both the
output amplitude and DC offset is
provided for all wave forms.

REQUENCY RANGE W,

Get a clean signal at a price
that won't clean you out. Send in
the coupon and order your new
5020A Function Generator now.
Credit card holders may call (813)
623-2631.

BRIEF SPECIFICATIONS

Frequency Range: 1 Hz-200 kHz
in 5 overlapping ranges (1 Hz-20Hz,
10Hz-200 Hz, 100Hz-2kHz, 1kHz-
20kHz, 10kHz-200kHz).
Waveforms: Sine wave, square
wave, triangle wave. Outputs
(BNC connector): High:

10V p-p max (600€2), Low: — 40dB

-
1Sabtronics International, Inc., 5709 N. 50th Street, Tampa, FL 33610

of high output (600€2), TTL: Stan-
dard TTL level capable of driving 10
TTL loads. Input: Impedance 27
kQ, DC coupled sweeps the output
frequency <100:1. Power re-
quirement: 105-120V 50/60 Hz,

4 VA max. Dimensions: 8” wide
X 6.5” deep X 3" high (203X 165

X 76mm). Weight: 1.5 Ibs. (680 g).

Making Performance Affordable

sabtronics &

INTERNATIONAL INC.

5709 N. 50th Street,Tampa, FL 33610
(813) 623-2631

! Model 5020A Function Generator kit(s) @ $85.00 .. .. .. ... $
I____ Model 5020A Function Generator(s) assembled @ $99.00 . §

sFor delivery in Florida, add 4% Sales Tax
IShipping and handling @ $6.00 per instrument”
110% deposit for C.O.D.orders ... ..
¥ enclose [] money order [J check.

i(Allow 2-3 weeks for personal checks to clear.)

iCherge: (1 Visa (] Mastercard

Exp. Date

8
1

1Account No.

IName

1Street

iCity State Zip

E_*USA only. Canada $7.50; Overseas airmail $25.00. RE 0
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continued from page 12

whats news

“Deregulation” benefits

The 17 million cable-TV viewers now
have access to a considerably greater
range of services than was possible in the
past, as a result of FCC's deletion of the
rule forbidding cable-TV systems to pick
up most programs from outside their own
areas, and a rule preventing cable stations
from televising programs that are also
shown by local broadcasters.

Cable systems can now carry as many
stations from outside their own areas as
they desire. And by paying a royalty into an
industry fund they can also transmit syndi-
cated programs that up to the present were
available only to the network or indepen-
dent stations that subscribed to them.

The action reverses an FCC trend that
dates back before 1972, when the two rules
were passed. It was felt at the time that the
very existence of broadcasting might be
threatened by the rising cable systems, and
efforts were directed toward protecting the
broadcasters from a danger which—it is
now seen—did not exist. Broadcasting
profits have grown rapidly, in spite of the
rapid expansion of cable.

The broadcasters—understandably—
are unhappy, and “moments after the
Commission made its decision,”” according
to The New York Times, the National Asso-
ciation of Broadcasters (NAB) issued a
strong denunciation of the “irresponsible”
action. It is probable that they will appeal
the decision to the courts.

Programmable car radio

The Clarion PE-959A car-radio receiver/
tape player can be programmed to bring in
up to five AM and five FM stations auto-
matically at predetermined times. “A typi-
cal use of the microprocessor-equipped
PE959,” says the manufacturer, “would be
to set it for a traffic report at 8:00 am, then
let it switch to an FM station for music until
8:30 am, when it would transfer automati-
cally to another station for a news report.”

Other features of the new radio are an
improved signal-actuated stereo control
circuit (SASC), Dolby noise reduction, tape

equalization switch for CrO, and metal
tapes, local/distance switch, separate elec-
tronically controlled bass and treble con-
trols, electronic balance control, and an
auto-reverse cassette mechanism with
locking fast forward and rewind.

All controls except the fast forward and
rewind/eject are solid-state electrical con-
trols, contained on a slender Vs-inch thick
faceplate. The PE-959A mounts in virtually
every car. It includes a low-distortion pre-
amplifier and is equipped for quick, easy
connection to any Clarion power amp.

The new radio is not cheap—the manu-
facturer lists it at $899.95.

Digital disc standard urged

Philips of the Netheriands and Sony of
Japan have announced that they will seek
global acceptance for their Optical Digital
Compact Disc system. They are submitting
it to the coming Digital Audio Disc Stan-
dardization Conference, which has 45
member companies registered at present,
and will make all efforts to promote a com-
mon worldwide specification acceptance.

The recording and reproduction of sound
as coded pulse signals permits wider fre-
quency response and a much greater dy-
namic range than the older analog ap-
proach. Thus, sound quality is improved
and distortion minimized. The non-contact
(optical) pickup system assures a long life
for the disc. Due to the digital technology,
additional information—such as text or
program data—may be incorporated in the
record. The system is compact—though
the disc diameter is only 12 cm (less than 5
inches), 60 minutes of high-density record-
ing may be placed on one side of it. In
short, say the two sponsors, the Optical
Digital Compact Disc system is a break-
through in sound quality.

NATESA'’s 30th convention

The 30th annual convention of the Na-
tional Association of Television and Elec-
tronic Service Associations was held at the
Ramada O’Hare (Chicago) August 7 to 10,

RADIO-ELECTRONICS
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WORLD’S FIRST PROGRAMMABLE CAR RADIO—the Clarion Corporation of America’s PE-959A

1980. Total attendance was 320.

Among the several resolutions voted,
possibly the most important one urged
abolition of the so-called list price sched-
ules on components, and release of those
to the public, because of the wide differ-
ences in legitimate costs of services in-
volved in providing components. Another
urged limiting warranties to 90 days.

An addition to the Code of Ethics re-
quires members to accept judgement of
NATESA’s customer-complaint policing
committees, after proper study of all facets
of complaints. That reinforces customer
protection that is already assured by the
Code of Ethics.

Many subjects discussed officially re-
flected general unhappiness with the direc-
tion of industry practices.

Elected to serve as 1980-81 Officers,
were: Leo Emond Cloutier, Electronic Ser-
vice Center in Los Angeles, President; Ellis
Hall, Hall's Radio & TV Service, Middle-
town, Ohio, Vice President, and Tom Les-
ney, Community Radio & TV of Highiand,
Indiana, Secretary. Richard Ebare, Essex
Junction, Vermont, was retained as Trea-
surer for the fifth term, and Paul F. Kelley of
Warwick, Rhode Island assumes the post of
Immediate Past President. Frank J. Moch &
Associates was retained as Executive Di-
rector.

Philip Horn was named NATESA’s 1980
Friend of Service (FOS). George Weiss,
retiring Immediate Past President, was
awarded NATESA's Shurnavon Award.
Richard Ebare was presented a special
plague in recognition of exceptional service
as Treasurer for five years. Lelia Aunspaw
was presented with a ““conversation piece”
desk pen set as a momento of her two
years service as Secretary. Meal and social
functions were sponsored by PTS Electron-
ics, GTE Sylvania, Magnavox, RCA, Sony,
Zenith, GE, and Sams; Golf was sponsored
by ET/D. Attendance awards were gener-
ously donated by Magnavox, Panasonic,
and Quasar.

The Indian Lakes Resort in Blooming-
dale, IL was confirmed as site of the next
NATESA Convention, on August 19-23rd,
1981.

CBS Supports Antiope

The Columbia Broadcasting System has
recommended to the FCC that it adopt the
French-developed Antiope as a national
standard for a broadcast teletext system.
In so doing, CBS has broken with the rest
of the industry, which has been cooperat-
ing with a committee set up under the aegis
of the Electronic Industries Association to
develop a U.S. teletext standard. The com-
mittee, however, appeared to be making no
progress in agreeing on a standard, which
may have been the main reason for the
CBS action. R-E
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Sabtronics Hand-held Digital Multimeters
Having such excellent instruments makes
it tough to explain our low price.

E g!zv"
- 1000

Accurate performance you can
rely on, time after time. That’s what
you expect from a quality DMM. But
don’t expect to pay as much for it any
more. Because now Sabtronics brings
you top quality DMMs with more fea-
tures and better accuracy than other
comparable units on the market today.
And ours cost surprisingly less!

We cut the price.
Not the quality.

What you get is a precision
crafted instrument that features
single-chip LSI logic, as well as a laser
trimmed resistor network. And a sta-
ble band-gap reference element en-
sures better long-term accuracy.
Basic DCV accuracy is 0.1%. The
Model 2035A gives you 32 measure-
ment ranges and 6 functions. The
Model 2037A has an additional tem-
perature measurement function and
comes complete with a sensor probe.

First in features.
First in price.

Both models feature touch-and-
hold capability with the optional probe
— it’s so convenient, you'll wonder
why the expensive models don’t have
it yet! And two-terminal input for all
measurement functions — this elimi-
nates lead switching and makes your

job easier.
e
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Of course, auto zero, auto polar-
ity and overload protection are stand-
ard. And you get 200 hour operation
from a single 9V transistor battery. A
low battery indicator warns you of the
last 20% of battery life. And the big,
sharp LCD readouts allow easy view-
ing in bright sunshine or low ambient
light. Built-in calibration references
let you calibrate the unit any time,
any place.

You can buy Sabtronics multimet-
ers assembled or in kit form with sim-
ple step-by-step instructions.

Why the low price?
We sell what we manufacture,
directly to you.

Send in the coupon and order
your new digital multimeters now.
Credit card holders may call.

P ey S D D D D D D SR en e D D D ED S5 W D M D D R D S S S G G S SR G5 R S D G G G SR SR D R

1Sabtronics International, Inc., 5709 N. 50th Street, Tampa, FL 33610, (813) 623-2631

’ Please send me the following:

§ — Mode! 2035A Hand-held Multimeter kit(s) @ $74.95each
§ — Model 2035A Hand-held Multimeter(s), assembled @ $99 95 each
1 Model 2037A Hand-held Multimeter kit(s) @ $99.95 each
b Model 2037A Hand-held Multimeter(s). assembled @ $119.95 each

4
§
)

BRIEF SPECIFICATIONS
DC Volts: 100,V to 1000V, 5 ranges;
AC Volts: 100uV to 1000V, 5 ranges;
DC Current: 0.1pA to 24, 5 ranges;
AC Current: 0.1uA to 2A, 5 ranges;
Hi-Ohms: 0.1 to 20M (), 6 ranges;
Lo-Ohms: 0.1} to 20M(}, 6 ranges;
Temperature: —50°C to +150°C
(—58°F to +302°F), 2 ranges (Model
2037A only); Dimensions: 32" wide
X 6% "long X 1% " deep (89 X171 X
36mm); Weight: 11 oz. (excl.
battery); Overload Protection:
1000V DC or AC peak all voltage
ranges, 250V DC or AC peak all Ohms
ranges, 2A/250V fuse all current
ranges.

Making Performance Affordable

sabtronics &

INTERNATIONAL INC.
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]
: —___THP-20 Touch-and-Hold Probe(s) @ $19.95 each :
N Shipping and handiing @ $5.00 per instrument* 1
1 For delivery in Florida, add 4% Sales Tax .. 3
] 10% depositfor C.0.D. orders .. o 1
: lenclose [ check [)money order. (Allow 2 to 3 weeks for personal checks to clear.) L]
lCharge: [ Visa [] Master Charge :
1 Account No Exp. Date 1
] 1
1 Name 1
¥ Address ]
| ] 1
1 City State ZIP 1

V-Continental U.S. only. AK, HI, & PR $6.00. Canada $7.50; overseas air mail $21.00.
[ r r Y Lyl - ---
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editorial

Keep the
Public Airwaves Public

The so called public airways are covered by a complex set of rules
and regulations governing transmissions. Albeit perhaps too com-
plex, those rules and regulations are needed to insure the continued
usefulness of the airways as a medium for the exchange of informa-
tion. The rules and regulations governing the reception of informa-
tion-bearing signals in the U.S. have been virtually non-existant. Then
came subscription TV.

Here, a television station broadcasts encoded program material
that is viewed on a standard TV set. When a prospective viewer signs
up for the subscription TV service, he gets a decoder that is attached
to his TV set. The subscription fee is usually on a monthly basis; it's
like single-channel cable TV without the ‘‘cable.”

Subscription TV has already created a black market for the de-
coders. The decoders are being sold out of basements, garages, and
the like. That has prompted the subscription-TV companies to prosecute
the sellers of the decoders in the courts.

Many electronics people feel that it should be legal to sell the

decoders. After all, the subscription-TV companies are using the

public airways to broadcast their signals and the public has the right
to receive and decode those broadcasts. We agree with that point of
view. The broadcast license granted by the FCC does not give the
subscription-TV companies a monopoly over the reception of its
signals. Fortunately, recent court decisions uphold that point of view.
To grant such control and make reception illegal would set a prece-
dent that would have far-reaching effects, especially in a democracy.

There is, however, another point to consider—theft of service. The
subscription-TV companies are providing a service and using that
service without paying for it is theft. The decoders should be sold
freely on the open market and anyone wishing to buy or build such a
decoder should have the freedom to do so. However, arrangements
should be made between the viewers and the subscription-TV com-
panies to pay for the use of the service.

Let's keep the public airwaves public.

e

ART KLEIMAN
Managing Editor
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DISCWASHER
D4 SYSTEM

discwasher”

™

di-fechnology
Record Sleaning FIVid

SEE DIRECTIONS
ANC CALTION OTHER SID

et Corgente 1.25 1 0z 13697

A NEW STANDARD
OF RECORD CARE

NEW D4 FLUID

Inherently more active against record contamination.
Inherently safe for record vinyl. Preferentially
absorptive formula carries all contamination off the record.

NEW D4 FABRIC

Unique directional fibers preferentially remove fluid
and contamination. D4 fabric results in clearly better
cleaning, better drving and ultimately residue-free surfaces.

UNMATCHED VALUE

The Discwasher D4 System is enhanced by the durability
and aesthetics-of the hand-finished walnut handle.
Included in the D4 System are the DC-1 Pad Cleaner and
new instructions.

cc)

discwasher’

PRODUCTS TO CARE FOR YOUR MUSIC
Discwasher, Inc., 1407 N. Providence Rd., Columbia, MO 65201

CIRCLE 49 ON FREE INFORMATION CARD
WWW americanradiohistorv com
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When you do,you’ll probably pick CIE.
You car’t afford to scttle for
less when it comes to something like
electronics training that could
affect your whole life.



hen you shop around for

tires, you look for a bargain.

After all, if it’s the same brand,
better price—why not save money?

Education’s different. There’s
no such thing as ‘‘same brand’’ No
two schools are alike. And, once
you’ve made your choice, the
training you get stays with you for
the rest of your life.

So, shop around for your
training. Not for the bargain.
For the best. Thorough, profes-
sional training to help give you
pride and confidence.

* * *

If you talked to some of our
graduates, chances are you’d find a
lot of them shopped around for
their training. They pretty much
knew what was available. And they
picked CIE as number one.

Why you should shop
around yourself.

‘We hope you’ll shop around.
Because, frankly, CIE isn’t for
everyone.

There are other options for the
hobbyist. If you’re the ambitious
type—with serious career goals in
electronics—take a close look at

what we’ve planned for you at CIE.

What you should
look for first.

Part of what makes elec-
tronics so interesting is it’s
based on scientific discover-
ies—on ideas! So the first
thing to look for is a
program that starts with
ideas and builds on them!

That’s what happens
with CIE’s Auto-Programmed®
Lessons. Each lesson takes one
or two principles and helps you
master them—Dbefore you start
using them!

How practical
is the training?

This is the next big important
question. After all, your career will
be built on what you can do—and
on how well you do it.

Here are ways some
of CIE’s trouble-
shooting programs
help you
get your
““hands-on’’
training...

With CIE’s

Personal
e

Training ,
Laboratory... ﬁ

you learn and review the basics—
perform dozens of experiments.
Plus, you use a 3-in-1 precision
Multimeter to learn testing,
checking, analyzing!

When you build your own
5 MHz Triggered-Sweep,
Solid-State Oscilloscope

you take your first real professional
step. You use it as a doctor uses an
X-ray machine— to ‘‘read”’
waveform patterns...

lock them in...study, understand
and interpret them!

When you get your
Digital Learning
Laboratory you’ll be into
digital theory—essential
training today for anyone

AW Y
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who wants to keep pace
with the state of the art of
electronics in the eighties. With
CIE’s Digital Lab, you’ll be
applying in dozens of fascinating
ways the theory you’ve learned. For
example, you’ll compare analog
and digital devices. You’ll learn to
make binary to decimal conversions
and to work with semiconductor
devices and circuits. You’ll see how
digital equipment is vital in today’s
exciting, growing fields such as
security where digital
theory provides the
brains for space-age
alarm and protective
devices.

Of course, CIE
offers even more

advanced training
programs, too. But the

main point is simply this:

WWW americanradiohistorv com

All this training takes effort.
But you’ll enjoy it. And it’s a real
plus for a troubleshooting career!

Do you prepare for
your FCC License?

Avoid regrets later. Check this
out before you enroll in any
program.

More than half of CIE’s
courses prepare you for the
government-administered FCC
License exam. In continuing
surveys, nearly 4 out of 5 CIE
graduates who take the exam get
their Licenses!

Associate Degree

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

Shop around...but send
for CIE’s free school
catalog first!

Mail the card. If it’s gone, cut
out and mail the coupon. If you
prefer to write, mention the name
and date of this magazine. We’ll
send you a copy of CIE’s FREE
school catalog—plus a complete
package of independent home study
information! For your convenience,
we’ll try to have a representative
contact you to answer your
questions. Mail the card or

coupon—or write:
CIE, 1776 East 17th St.,
Cleveland, OH 44114.

r - 1. 8 B B B |
Cleveland Institute

l CI of Electronics, Inc.

1776 East 17th Street, Clevaeland, Ohio 4414
Accredited Member National Home Study Council

I [J YES...I’m shopping around for
the right kind of career training in
electronics troubleshooting — and CIE
sounds well worth looking into. Please
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 _ B _Apt

City ___ _ i —
State Zip

Age Phone _

(area code)

Check box for G.I. Bill information:
[J Veteran [] Active Duty

Mail today! RE-02

0861 H3GW303A
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INTERCITY
PAGING

SATELLITE
PIRACY

STILL MORE
PROGRAMMING

AROUND THE
SATELLITE
CIRCUIT

satellite tvinews)

Personal paging via satellite—envisioned by science-fiction writers and *“Dick Tracy” comic
strips—has begun between New York and Chicago, with messages beamed via a Westar circuit.
The venture is called “Sat Alert,” and it was created by Rogers Aircall, a Chicago paging
company which handles the connection in that city. Travelers in New York and Chicago can be
“beeped” even during out-of-town trips as the satellite constantly links the paging systems in the
two cities.

The New York-Chicago link is envisioned as the first phase of a national radio-paging
communications system which will be in place within several years.

An amendment which would have prohibited private reception of satellite signals has been
dropped from pending Communications Act legislation. Intense lobbying by equipment manu-
facturers and private earth-station users is credited for making Congressmen change their minds
about the proposed amendment—although there is still the possibility that it may be reintro-
duced in the future.

Led by the new SPACE association, which looks after the interests of private-terminal users,
opponents of the law said it could hamper development of satellite technology and might even
impede development of direct-to-home broadcast plans. The actual Capitol Hill maneuvering for
the legislation was complicated, and the anti-piracy amendment was shuttled between various
bills in the waning days of this year’s Congressional session.

Despite a constant threat that satellite space for TV programming will soon dry up, more shows
are constantly taking to the skies—and still others are being planned. One indicator of how busy
the skies will be this year is the recent announcement from Western Union that almost all
Westar time is booked for fall and winter. That means little or no time will be available for
individual events; independent TV stations will be especially hard hit by such a situation since
much of their seasonal sports coverage (especially basketball and hockey) would have to return
to terrestrial transmission.

Meanwhile, on cable-TV services, there’s a new load of programming—and, coincidentally,
much of it is sports-oriented. ESPN is now in 24-hour service every day of the week. USA
Network has introduced two new sports series: SportsProbe and Sports Scene. And Modern
Satellite Network has begun carrying a weekly football show on Saturday mornings, with
highlights of week’s games.

Video Sports Network is using time on Satcom I Transponder 16 to carry a 22-game series of
Auburn and Mississippi University football games (on a delayed basis) this fall.

All-movie channel Premiere is still slated to begin service in January 1981, although the
transponder and satellite assignments still hadn’t been made as we went to press. And Premiere
still faces a challenge in the form of a legal antitrust suit, which could postpone or cancel its plans
for first-run movie presentations.

In addition, Satori begins its seventh season of ““Celebrity” magazine, carried on Satellite
Program Network aboard Satcom I. The “Home Shopping Show” a marketing-via-catalog type
program, is also being offered by Modern Satellite Network, and GalaVision Spanish-language
pay TV is presenting an award-winning Brazilian-made dramatic series, “Malu Mujer.”

e Five more international satellites will be going up during the coming years thanks to a recent
decision by Intelsat; each bird will have a capacity of about 15,000 circuits—and much of the
service will be used for hopping signals around within member nations. That means, countries
which don’t have their own domestic satellites will use the Intelsat birds to beam signals (mostly
voice, but also likely to include some TV programming) to distant cities. The new Intelsat
satellites will be Ford Aerospace high-powered vehicles, with more details about placement and
use expected in coming months.

e Even Congress agrees that satellites pose the most promising segment of the communica-
tions revolution. In a proposal for future Federal policies, Capitol Hill’s Office of Technology
Assessment envisions a “trend” toward more satellite activity and a new industry structure.
Among the interesting ripple effects of that shifting communications technology will be “the
creation of a new . . . vocabulary” for dealing with all the changes.

e Comstar D4 is now slated for launch in December, two months earlier than originally
planned. Comsat General, which will launch and operate the satellite, wants to have the bird in
orbit for checkout prior to the Spring eclipse season, which will put a strain on batteries aboard
existing Comtar satellites.

GARY H. ARLEN
CONTRIBUTING EDITOR
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YOU'VE SEEN THE REST...

NOW LOOK
HE BEST!

EZ 6100

DCV 0-1000 5-Autoranges

ACV 0-600 4-Autoranges

DCMA 0-200 2-Ranges

ACMA 0-200 - 2-Ranges

0 0-2000K @ 5-Autoranges

Low Power 2 0-2000K Q
4-Autoranges

Plus Continuity Buzzer

EZ 6200

DCv 0-1000 5-Autoranges
ACV 0-600 4-Autoranges
DCMA 0-200 1-Range
ACMA 0-200 1-Range

0 0-2000K Q' 5-Autoranges
Low Power 2 0-2000KQ
“A-Autoranges
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PHILIPS | HiIckOK

®

New Portable Digital Capacitance Meter

wooeL 820 FLUKE] DIGITAL MULTIMETERS
®

* Measures capicitance
from O.1pF to 1 Farad

* Resolves to 0.1pF « Six functions « 312 digit resolution
* 10 ranges for accuracy dc voltage
and resolution ac voltage * 0.25% basic dc accuracy
* 4 digit easy-to-read LED Model 8022A: dc current « LCD display
display The Troubleshooter ac current '
+ 0.5% accuracy resistance * Overload protection

diode test

* Special lead insertion
jacks ‘or banana jacks $1 39

* Fuse protected

* Uses either rechargeable
or disposabie batteries

Catl For Our Price * Overrange ndication

Model 8020A:

The Analyst
* WIDE RANGING — from 1999 pF full scale
[ i-DA1-A PRECISION (0.1 pF resolution) up to 1999 F full scale, n -
eght ranges. .virtually every capacitance you'l F
MOdeI 938 ever need to measure. $1 79
S * FAST AND EASY TO USE — Direct reading,
0.1 %, 32 'Dlglt, LCD DIGITAL pushoution ranges. Just plug in and read.
CAPACITANCE  EXCEPTIONALLY ACCURATE — prowides
+0.1% basic accuracy.

TOUGH AND COMPACT — Built to take rough

usage without loss of calibration accuracy Fits

and goes anywhere; takes very little bench
space; aways handy for quick capacitance
checkout, matching, calibration, and tracking.

* PORTABLE — Paimsized, lightweight, operates
up to approximately 200 hours on a single V
alkaline battery.

* EASY READING — big. clear, highcontrast
3'%-dgit LCD display, a full 05" high, readable
anywhere.

* VALUE PACKED — Outstanding measurement
capability and dependabiity. Outperforms DC
time-constant meters, and even bridges costing
210 5 times as much,

* RELIABLE — warranteed for 2 full years.

Model 8024A;
The Investigator

. $219

X-Mas Specis!
$149reg. 5179

NEW

« Seven functions

RADIO-ELECTRONICS

N
F -

dc voltage
HICKOK ac voliage
dc current
ac current
LX304 DIGITAL MULTIMETER « Nie functions .« peax o on voriage
diode test dc voltage and current functions
DD (i) gojiciiede * Selectable audibte
FAST, EASY, * 3%-digit resolution :i gﬂ;:z;: ?:,if,f,‘q[ for
* 0.1% basic dc accuracy resistance e i
ONE HAN D N EW « LCD display diode test or level detection
OPERATION conductance (1/Ry * 3'2-digit resolution
* Overload protection logic level and «0.1% basic dc accuracy
+ Free case continuity detect W
AVAILABLE NOW T temperature (K-type * LCD dispiay
* Two year parts X
$8995 and labor warranty thermacouple) * Overload protection
New Low Distortion Function Generator New Sweep/Function Generator

’ mopeL 3020
PRECISION MODEL 301 0 m * Four instruments in one

* Generates sine, square and triangle package—sweep generator, func-
waveforms tion generator. pulse generator.
tone-burst generator

* Covers 0.02Hz-2MHz
* 1000: 1 tuning range

* Variable amplitude and fixed TTL square-
wave outputs

® 0.1 Hz to 1MHz in six ranges
* Push button range and function selection

* Typical sine wave distortion under 0.5%
from 0. 1Hz to 100kHz

* Variable DC ofiset for engineering
applications

VCO external input for sweep-frequency
tests

* | ow-distortion high-accuracy
outputs

* Three-step attenuator pius
vernier control

* Internal linear and log sweeps
* Tone-burst output is front-panel or

externally programmable
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" LEADER | (To=]
wreresysms| \WESTON

(i-DATA PRECISION

%)LSECOPES CGEIRTEY MODEL 130 )
yout " DIGITAL MULTIMETER

RANGE ACCURACY

DC VOLTAGE
[200mv, 2V, 20V, 200V, 1000V | 5% |

near Systems
Single Trace 15MHz

AC VOLTAGE
[?JOmv, 2V, 20V, 200V, 750V [ 1% J

all For Our Prices

MS-230

DC CURRENT
ﬁmA, 20mA, 200mA, 2000mA, 10A | 2% |

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

ce 15 MHz Dual Trace 30MHz | -
N EW RESISTANCE
1 [ 2009, 2kQ, 20kQ, 200kQ, 20M Q | 5% |
SE 1980 B&K OSCILLOSCOPES $ 09

E IN STOCK AND AVAILABLE
=OR IMMEDIATE DELIVERY

V-151B 15 MHz Single Trace
V-152B 15 MHz Dual Trace
V-301B 30 MHz Single Trace
V-302B 30 MHz Dual Trace

' - V-5508 %0 MHz Dual Trace,
.K PRECISION Dual Time Base

Call For
Special Intro
Price Offer

80MHz Counter with Period Function

1479A Dual-Trace 30 MHz mooe. 1820
1477 Dual-Trace 15 MHz * SHz to 8OMHz reacing gusranteed—
1432 Dual-Trace 15 MHz Portable * Period measurements trom SHz
to 1MHz.
1476 Dua|-Trace 10 MHZ * Period average. auto and manual

positions
* One PPM resolution
¢ Totalizes to 999999 plus overflow

¢ Elapsed time measurements from .01
to 9999.99 seconds plus overflow

¢ One-megohm input resistance
* Bright 43" high LED readouts j

1466 Single-Trace 10 MHz
1405 Single-Trace 5 MHz

CALL FOR OUR
Y BIRD SPECIAL LOW PRICE

Call For Our Price

E THE TEST EQUIPMENT SPECIALISTS E g
TOLL FREE HOT LINE &
..800:223:0474 ) o
,N.Y. 10036 212-687-2224 l E m 205
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letters

COMMUNICATIONS RECEIVERS

In regard to Mr. Friedman's comments
on communications receivers (‘““Communi-
cations Corner,” R-E, June 1980), he must
be a lot younger than | thought. While it is
true that the Collins S-line receivers were
the first SSB receivers of merit, the 51-4
series Collins receivers were the pioneer
units in the HF receiver field.

The 51-J-1, 2, 3, and 4 series had a tun-
able PTO ( Permeability Tuned Oscillator), a
crystal-controlled conversion oscillator, as
well as a tunable crystal filter having sever-
al degrees of selectivity.

The mechanical filter did not replace the
crystal filter or the tunable IF. It was an
advance in the state of the art for the
enhancement of IF selectivity. It provided
(for the first time) extremely steep IF skirt
selectivity. The mechanical filter minimized
adjacent channel interference but did noth-
ing for heterodynes or other QRM in the
passband. The Collins 51-J-4 was the first
HF receiver to use mechanical filters, al-
though the J-3 series could be retrofitted
with the three filters in use at that time: 1, 3,
and 6 kHz.

I was privileged to use Collins serial num-
ber 1 of the 51-J-1 series, as well as many
of its successors. Even though they were all
tube-type, as was the early S-line series,
they were exceptionally stable in regard to
frequency drifts, and a fantastic improve-
ment over any other receiver of that or sub-
sequent periods, up to the introduction of
quality, solid-state receivers.

DONALD R. GREENWOOD,
Grants Pass, OR

Ah, yes. The 51-J series—a magnificent
receiver, but also a boat anchor. Actually,
the last of the boat anchors. The fact is, |
used a tunable crystal filter on my first
“good” receiver, a pre-WWIl Hammarlund
HQ-120. (1think it was the 120; things get a
little hazy through the.years.) '

The advantage of the S-line over the 51-J
series was simply that the S-line was virtu-
ally all new technology, or modern applica-
tions of older technologies. The 51-J series
was essentially the best to that date, done
as well as was possible; but with the excep-
tion of the PTO, it wasn't really modern.
Probably we could debate that point forev-

er, and since we both used the same
receivers, we'd probably enjoy reminiscing
about “'gold-plated receivers.”’

HERB FRIEDMAN

Communications Editor

Herb Friedman and Don Greenwood are
either younger than | thought or have
reached the age where the passing of time
has blurred their memories. The 51-J-4 was
not the first receiver in the Collins line that
incorporated a mechanical filter. In 1951/
52, Collins supplied a kit so the owner
could retrofit the 75-A-2 with a mechanical
filter. The 75-A-3 was the first to come off
the production line with a mechanical filter
as a standard feature.

The 75-A-4 is considered, by many who
have used it, to be one of the best amateur-
band receivers ever made. Given a few
minutes to warm up, the 75-A-4’s stability
is as good as many solid-state sets used by
amateurs today. When the going gets
rough, and you have a CB’er next door—or
a couple of strong locals on the band—it
takes the superior overload-immunity of a
tube set such as the 75-A-4 (or Drake 2-B)

| FUN KITS!

' Christm

as Specials!

tronic’s latest kit catalog

LOGIC PROBE $15.95

Find out what’s happening in your digital logic circuitry! This new
. logic probe kit takes only a few minutes to buiid, yet gives readings of pro

S P
(Model No.805)

|

sional quality. Long, slim body makes the probe ideal for crowded circuits.
Works with TTL and CMOS circuitry. Powered by circuit under test. A bar-
gain at the price! Time to bulld: % hour.

DIGITAL CLOCK $39.9§ (Model No, 876)

Here’s a clock you'll be proud to build. 6 large %" numbers show hours. min-
utes and seconds. Great for office, den or shop. Features separate switches
for setting minutes and seconds, plus hold switch for perfect synchronization.
110V AC. An ideal Christmas gift! Time to build: 2 hours.

DIGITAL SLOT MACHINE $39.98 (Mode! No. 866)

Works like a Las Vegas slot machine. 3 LED readouts rotate, stop one at a
time, then four LED flashers blink, if you're a winner! A beautiful kit! A
unique conversation piece! Time to build: 2 hours.

SATISFACTION GUARANTEED

All parts sold by us in kit form are fully guaranteed and are replaced FREE, if
they are ruined during construction, for whatever reason.

2] SPECIAL 3-KIT OFFER! Only $89.95

Q As a special Christmas bonus (good through December 31, 1980), you may

Z purchase all three kits for the low price of only $89.95.

8 Order now to avoid the Christmas rush! .

5 — -/

M *Digital Clock: Bottom Logjc Rasbe e

uwl Digital Slot Machine: Top TO ORDER: Call (213)

) PPG, Mastercarae. VieA ont
to . stercharge, . Dan|

a ELECTRONICS CO., INC. Americard accepted. Add $1.50 shipping c%'narge to order.

é 14663 Lanark St., Van Nuys, CA 91402 - (213) 988-3525 Califomia residents add 6% sales tax. FREE catalog shipped with order. For catalog only send $1.00.

26 CIRCLE 20 ON FREE INFORMATION CARD
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rou 100 percent copy.

think that your solid-state receiver
»st yet, borrow a 75-A-4 or a Drake
1 test it alongside your rig on the
g desk. You’ll soon find out that
n’t always better.”

OTT, W2PWG

a/ Editor (retired)

MUSIC ON HOLD

the article that Bruce L. Mackey
our June 1980 issue about “Music
;" by Jules Gilder.
lackey is right: the device will not
he voltage polarity reverses. When
le device, | had the same problem,
inated it by adding a bridge rectifi-

ONE

BRIDGE
RECTIFIERS o

N 7
\ AUVOIO0
INPUT

ieed not change the device other-
thave music on hold. Just install the
ectifier as shown in the diagram,
rything will work fine.

-MOOR

ands Antilles

~RANGE AUDIO GENERATOR
rding your ““Wide-Range Audio
tor” feature (May, 1980): my com-
5 on an excellent project. | built the
or for about $25, plus my junk-box
ind | feel that it would be hard to
5 performance with any commercial
ent costing less than $100-$150.
ver, | noticed a few minor mistakes
rticle:

Jarity of C9 is backwards on sche-
rigure 2).

and LF limit-trimmer pot labels are
d on parts-placement diagram (Fig-

he parts list: R34, 22 ohms is miss-
D2 read 0.1 volts—that should be
is, and with the knobs, the ‘‘or”’
be changed to “‘and.”
e a few changes from the published
Aounting the board horizontally in-
vertically allowed me to use the
'e smaller Radio Shack case {No.
?). | recommend using a linear taper
R5 (fine-frequency control) as the
iper pot specified put all the charge
2nd of rotation. | was unable to find
-102 FET, so substituted a 2N3819
Shack No. 276-2035); the results
sod. | also changed R2 from a 2.2

megohms to 1.0 megohms to give the fine-
frequency control a bit more range (about
300 Hz). )

Please ask Richard Schroeder to send
you some more construction articles.
PAUL E. PENNINGTON
Martinez, GA.

CABLE TV

| agree with you in regard to “‘Ma Bell and
Cable TV” (your editorial in the August
issue), but in some respects, | disagree.

In principle, you're quite correct in sug-
gesting that cable TV be bound by the
same precepts as ‘“Ma Bell.” In practice—
well, that's something else.

“Ma Bell” is gigantic. It's well estab-
lished. It has grown stepwise over a 100-
year period. It is highly diversified and has

little or no competition in most markets.

On the other hand, cable TV is composed
of hundreds of small firms. Little guys.
Companies often locally owned. In larger
cities, the cable TV competition is stiff, sev-
eral firms competing for the same busi-
ness. In addition, cable TV had to spring up
“full-grown” —no time to start small. It had
to plunge deeply and quickly into the mar-
ket as fast as possible. No time gradually to
plow back revenues to obtain further
growth. Hence, cable TV is more highly
capitalized relative to its young life.

Cable TV needs to be allowed to re-coup
its investment; it needs incentive to encour-
age-entry into the market and to grow. “‘Ma
Bell” does not.

A.C. ACTON
Mialand, MI R-E

indexed. Projects €
easier. )
For the beginnel thereare tw

inte-
acks. One for inf .
Sgggg?jrc?rcuits. one for discret

components. Eachhasits own
10 project pooklet.
t into Hobby-BloX,

ou ge :
\OOQE%E\:. You're govg to 9e

nhooked.

: - :
an obsession-
galog and the _
ﬁ::n: forfwc:inar ne:rﬁs;rl-‘::bby
4]
g:c’:‘ g';?\-es;‘é%a“. in Q‘tgg call
collect (216) 354-2107.

%a?é‘ %SR%GSS‘S% \NCORPORATED

1980

A P PRODUCTS INCORPORATED
9450 Pineneedle Drive
P.O. Box 603
Mentor, Ohio 44060
[rE\"‘IVS 354-2101
1 810-425-2250
In Burope, contact A P PRODUCTS GmbH
Baeumiesweg 21 ¢« 0-7031 Weil 1 « W. Germany

Free Project-of-the-Month to Haobby-Blox purchasers!
CIRCLE 9 ON FREE INFORMATION CARD
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THESE ARE NOT
HOME-MADE TRAINING DEVICES.
THESE ARE PRODUCTION MODEL

MICRO-SYSTEMS.

NO OTHER HOME STUDY SGHOOL
OFFERS THEM EXGEPT NTS.

R Y E I ERRR TR ERRARR AN

RADIO-ELECTRONICS

N
®
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IN FACT, NTS ELECTRONICS
PROGRAMS INCLUDE THE

] WIDEST ARRAY OF SOLID-STATE

" AND DIGITAL EQUIPMENT EVER
OFFERED BY ANY HOME STUDY SCHOOL.

Now, for the first time, you can learn all about micro-
computers by working with your own production model at
home. We'll explain the principles of troubleshooting and
testing this remarkable instrument and, best of all, we'll

show you how to program it to do what you want.

It's the perfect opportunity for you to learn BASIC

high level language programming and assembly

language programming.
hen, to learn how to localize microcomputer problems
slve them, you'll experiment and test with a digital multi-
and other testing gear.
ut most important, you get to assemble and work with
s most sophisticated microcomputers, not home-made
1g devices. We believe this makes learning a lot more
nt and exciting.
1 fact, production-model equipment is featured in all
lectronics programs.
ur Color TV servicing program boasts the NTS/HEATH
color TV (25" diagonal) you actually build and keep.
1 Communications Electronics you'll build and keep an
|[EATH 2-meter FM transceiver, along with digital multimeter and service trainer.
Ihichever NTS electronics program you choose, you can count on working with much
me kind of equipment you'll encounter in the field.

ind out more in our full color catalog on the program of your choice.

NTS also offers course in Auto Mechanics,
Air Conditioning and Home Appliances. Check
card for more information.

2-Meter FM Transceiver

Simulated TV Reception

A

! |

- e vy NATIONAL | izt
I e ETECHNICAL D
P2 SCHOOS ~ © mdik

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

4000 SO. FIGUEROA ST.. LOS ANGELES, CA. 90037

uULﬂ“ma M-1200

TS/HEATH H-89 Microcomputer features floppy disk stor- R it eialiiriggialalall

smart” video terminal, two Z80 microprocessors, 16K RAM H rogg's‘?gﬁ:l;g:igrgggAL ligrgghf e — 40 :
%,rneggtaer:csiable to 48K. Available in NTS's Master Course in : Los Angeles, California o v :
‘TS/RockweII AIM 65 Microcomputer A single board unit : Please rush FREE color catalog on course checked below :
ing an on-board 20 column alphanumeric printer with 20 1 []. MicroComputers/MicroProcessors (] Auto Mechanics 1
ster display. A 6502-based unit 4K RAM, expandable. : [] Communications Electronics [J Air Conditioning :
ble in NTS’s Microprocessor Technology Course. 1 [] Digital Electronics [ Home Appliances '
'S/KIM-1 Microcomputer A single board unit featuring a 1 Olindustrial Technology miColoni¥iServicing] ot
t LED display with an on-board 24 key hexadecimal 1 1
ator-type keyboard. A 6502 based microcomputer with 1K : Name - . Age :

4 memory, expandable. Available in NTS's Master Course in 1 Ad 1 o

»nic and Industrial Technology. g Address . —— ' 5

. Apt. _City e — H @

NO OBLIGATION. NO SALESMAN WILL CALL. (] ] 1 £

APPROVED FOR VETERAN TRAINING. : State S _Zp : @

1 []Check if interested in G.I. information. ! »

: [ Check if interested ONLY in classroom training in Los Angeles. §  ©

31
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perform measurements that in the past may
have required several different (and expensive)
instruments. At first glance the unit looks like
any other new digital voltmeter in a compact
case. However, as one begins to look closer he
suddenly finds that the 80504 will do things
that may surprise him. As with all new techni-
cal equipment, it is urged that the prospective
operator read and thoroughly understand the
instruction manual before making use of the
unit.

The 80504 uses a 4'/>-digit LCD to display
the value of the function chosen by the eleven
pushbuttons on the front panel. In addition to
the usual numerals, the large LCD also is used
to tell the operator that the unit is being used
on a high-voltage circuit by displaying the let-
ters “HV™ following the numbers. Of course,
the polarity is indicated by a plus or minus
sign. There are other indicators provided.

IN THIS DAY OF EXOTIC TEST INSTRU-

ments there never seems to be an end to what

can be accomplished in smaller and smaller
packages. That fact is demonstrated by one of
the slickest pieces of equipment to be placed on
the market in a long time.

The Fluke 80504 Digital Multimeter
(DMM) (John Fluke Mfg. Co,, Inc., P.O. Box
43210, Mountlake Terrfe, WA 98043) will

Those include “dB”, “Rel”, and a battery-test
indication (“BT”) in cases where the battery
option has been added. There are nine func-
tions and 39 ranges that cover just about every
measurement you would require in normal ser-
vicing, experimentation, or in the laboratory.
Aside from the usual features found on any

good DMM, the Fluke 80504 includes some
that may be unique in units of this size and
price range. For instance, have you ever tried
to measure decibels in a particular circuit only
to discover that the source impedance was dif-
ferent from that for which your meter was cal-
ibrated? The problem can be solved by a series
of calculations that will convert your readings
into values which represent those in the actual
circuit. The 80504, however, solves the prob-
lem by offering sixteen standard impedances
stored in its memory. The LCD displays the
impedance you have selected. Those loads
range from 8 ohms to 1200 ohms.

Have you ever needed to compare several
resistors for matching purposes? The proce-
dure can be quite time-consuming, to say the
least. In the 8050A there is a feature that
allows you to store in the instrument’s memory
the value you want to match, and the amount
by which each resistor you check from that
time on deviates from that value will be indi-
cated on the LCD. For instance, you may want
to match a 1,000 ohm resistor. After its value
has been stored in the DMM’s memory, anoth-
er resistor may now give a reading of — 1, and

continued on page 36

INTERNATIONAL FM-2400CH

FREQUENCY METER FOR
TESTING MOBILE TRANSMITTERS
AND RECEIVERS

Portable » Soiid State « Rechargeable Batteries

The FM-2400CH provides an accu-  cies of the receiver between 5 MHz
rate frequency standard for testing and 40 MHz.

and adjustment of mobile transmit- -
f . Frequency stability: +.0005% from
ters and receivers at predetermined +50°to 4 104°F.

frequencies.
¥ ah Frequency stability with built-in ther-

2:19 ngAogggOZCsHtow;tgogsMelz_{x;ended mometer and temperature corrected

g : charts: +.00025% from +25° to
+125° (.000125% special 450 MHz
crystals available).
Tests Predetermined Frequen-
cies 25 to 1000 MHz
Extended Range Covers 950
MHz Band

Pin Diode Attenuator for Full
Range Coverage as Signal
Generator

Measures FM Deviation.

The frequencies can be those of the
radio frequency channels of opera-
tion and/or the intermediate frequen-

Unless you operate a tracking station
for deep-space probes

YOUR BEST BET AMONG ALL-WAVE
RECEIVING ANTENNAS IS THE
NEW IMPROVED COMPACT OUTDOOR

McKAY DYMEK DA100D

Rooftop, balcony,
anywhere outdoors | s jifetime, nonmetallic outdoor
... this tough little
four-footer gives very
high performance in
limited space. Makes
most receivers come
in better. Equals, and
very often outper-
forms, longwire an-
tennas. For con-
venience, price, qual-
ity, performance

For $139.00 you get:

case
neat, newly-designed indoor
control

wide range 50 to 30,000 kHz
shielded, potted amplifier
110-240VAC or 12VDC
attenuator switch to prevent
RF overlioad

satisfaction of joining
thousands of enthusiastic
owners worldwide

... MCKAY DYMEK

FM-2400CH (meter only) ..... $690.49
RF crystals (with temperature

DA100 is the name
to remember.

® 30-day trial option
® plus a dozen or more
other features

BUY FACTORY DIRECT ¢ ORDER NOW

o, Tel 714/621-6711
;] TWX 910-581-4990
z

correction) ............... $28.89 ea.
add $5.00 for shipping
Rigz:c:?(::)ﬂess temperatszu;egz ea calif residents—add 6%
o R —ah  O7CO) €06 S (e
15 IFcrystals ... catalog price
% Write for catalog
o
3
5 McKAY DYMEK CO
i 111 So College Ave.
o P O Box 5000
a Claremont, CA 91711
< INTERNATIONAL CRYSTAL MFG. CO., INC.
o 10 North Lee  Oklahoma Crty, Okla. 73102
32
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an outstanding product on any absolute scale
measurement without regard to price.” -smreoreview

1 more of what Stereo Review magazine had to say about
naha CR-840 receiver:

€ harmonic distortion of the CR-840 was so low that

t the most advanced test instruments it would have been
ible to measure it.”

2n speaking of the OTS (Optimum Tuning System), an
-use Yamaha feature that automatically locks in the exact
of the tuned channel—ifor the lowest possible distortion,
Review said, ''The muting and OTS systems operated
sly.”

png Yamaha’s most significant features is the continuously
e loudness control. By using this control, the frequency

e and volume are adjusted simultaneously to compensate
ear’s insensitivity to high and low frequency sound at low
2 sellings. Thus, you can retain a natural-sounding

e regardless of listening level. As Stereo Review states,
sther uncommon Yamaha feature.”

| there’s more. Like the REC OUT/INPUT SELECT feature.
separate controls allow you to record from one program
while listening to another program source. All without
ing the recording process. Stereo Review's comment was,
tape-recording functions of the CR-840 are virtually
ndent of its receiving functions.” One could not ask for
flexibility.

umming up their reaction to the CR-840, Stereo Review
suffice it to say that they (Yamaha) make it possible for a

moderate-price receiver to provide performance that would have
been unimaginable only a short time ago.”

And the CR-840 is only one example in Yamaha's fine line of
receivers. For instance, High Fidelity magazine’s comment about
the Yamaha CR-640 receiver: "From what we’ve seen, the
Yadmaha CR-640 is unique inits price range.”

And Audio magazine has remarks on the Yamaha CR-2040
receiver: “"Without a doubt, the Yamaha CR-2040 is the most
intelligently engineered receiver that the company has yet
produced, and that’s no small feat, since Yamaha products have,
over the last few years, shown a degree of sophistication, human
engineering, and audio engineering expertise which has set
them apart from run-of-the-mill receivers.”

Now that you've listened to what the three leading audio
magazines had to say about
Yamaha receivers, why not
listen for yourself? Your
Yamaha Audio Specialty
Dealer is listed in the Yellow
Pages.

To obtain the complete test
report on each of these
receivers, write: Yamaha International Corp., Audio Division,
P.O. Box 6600, Buena Park, CA 90622.

Quotes excerpted from June 1979 issues of Stereo Review, High Fidelity and Audio
magazines. All rights reserved.

€ YAMAHA
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¥ RADIO-ELECTRONICS

New 10 Hz-225 MHz
Frequency Counter

$159%

® 10 mV typical sensitivity

¢ Single input gives entire range
¢ Crystal-controlled time base

® 0.1,1.0 second dual time gates
¢ Full voltage protection

* Easy-to-read 8-Digit display

9 3.38"Hx7.25"Wx9.0"D

SM-2410 .. .................... 159.95
($2.30 shipping & handling)
SMA-2400-1,Antenna ............ 9.95

($1.60 shipping & handling)

Heath /Zenith Instruments:

Heath/Zenith instruments are
professional units that give you
good value for your money.

A wide selection to let you choose
the unit with the features you
need — without paying for a lot
of bells and whistles you don'’t.
Manufactured to strict Heath/
Zenith standards. Inspected at
every step of assembly to assure
performance to specifications.
Theyre built to last; built to give

New 5 Hz-512 MHz
Frequency Counter

$299%

¢ Ideal for 2-way UHF work

¢ Ovenized, high-stability,
crystal timebase

® 8-Digit resolution

® 10 mV typical sensitivity

® .01,.1,1,10 second gate times
to fit your needs

¢ Trigger level control

* Frequency ratio function

¢ Period function

®4.25"Hx10.0"Wx13.0"D

SM-2420 ... ... L. 299.95
($2.75 shipping & handling)
SMA-2400-1,Antenna . ........... 9.95

($1.60 shipping & handling)

you reliable service. 61 U.S. and
Canadian locations offer service,
should it ever be necessary.
Whether you need a test instru-
ment for electronics service
work, manufacturing and design,
or serious hobby applications,
Heath/Zenith instruments are

a good choice. The selection
offered here is just part of our
total instrument line. Order
TOLL FREE 800-253-0570.

Hand-held Multimeter gives 0.1% accuracy

512995

* Measure voltage, current, resistance

¢ Easy-to-read Liquid Crystal Display

¢ Five DC voltage ranges — 200mV-1000V

® Five AC voltage ranges — 200mV-750Vrms
¢ Four DC currentranges — 2mA-2000mA
® Four AC current ranges — 2mA-2000mA

* Six resistance ranges — 200 (1-20 M}

® Uses one 9V battery or 120/240 VAC
®20"Hx3.5"Wx7.5"D

SM-2215 ... ... ... 129.95

($1.75 shipping & handling)

IMA-2215-1 Leather Carrying Case . .14.95

($1.60 shipping & handling)

PS-2350 120VAC Battery Eliminator ..4.95

($1.60 shipping & handling)

PS-2450 240VAC Battery Eliminator . . 14.95

($1.60 shipping & handling)

WWW._americanradiohistorv.com

New Hand-held
512 MHz Counter

179%

¢ Easy-to-read 7-digit display

¢ 10 mV typical sensitivity

¢ Includes nickel-cadmium batteries

® AC or battery operation

¢ .1second and 1 second time gates
with automatic decimal point
placement

¢ Leading zero blanking

® Crystal-controlled time base

¢ Full voltage protection

®2.0"Hx3.38"Wx825"D

SM-2400....... ... ...... ..
($1.90 shipping & handling)
PS-2404 120V Battery Eliminator/
Charger (required) . ...... .. ... .. 4.95
($1.60 shipping & handling)

PS-2405 240V Battery Eliminator/
Charger (required) .............. 12.95
($1.60 shipping & handling)

SMA-2400-1 Telescopic

Antenna . ....................... 9.95
($1.60 shipping & handling)




ofessional quality, excellent value

al-purpose
v Supply

ies B +,C— and filament

es

VDC output at 0-100 mA
1uous (125 mA intermittent)
it variation less than 1% from
1d to full load for 100-400VDC

2 less than 10 mVrms
it impedance 10 () from
vHz

iltage 0 to —100 VDC at 1mA |

ent voltage 6.3 VAC at 4 amp.

Tri-Power Supply

¢ Fixed 5 VDC at 1.5A and two contin-
uously-adjustable 0-20 VDC at 500mA

¢ Interconnect outputs in any
combination

¢ Clutch-coupled 20 VDC supplies for
dwal-tracking operation

¢ All outputs short-circuit proof

¢ Ripple and noise less than 5 mVrms

* Load or live regulation provides
less than 0.1% (20 mV) variation on
20V supplies and less than 2%
variation on 5V supply

x13.38"Wx11.25"D f ©4.5"Hx10.75"Wx9.0"D
...................... 210.00 SP-2718 ..................... 185.00
1ipping & handling) I ($3.25 shipping & handling)
¢ 5
race DC-10 MHz
oscope

)00

ertical input channels with
/cm sensitivity

p attenuator for 10mV/cm
‘/cm deflection factors

p horizontal time base from
c¢/cm to 0.2 usec/cm

al accuracy within 3%
rizontal expansion

-ated 1V peak-to-peak square
signal

vertical rise time

1atic triggering

10 VA, switch-selectable
x12.9"Wx19.3"D

ipping & handling)

Sine-square wave
Audio Generator

$185%

¢ 1 Hz-100 kHz frequency range

¢ 0.003-10 Vrms sine wave output
(10k 2 load)

® 0.003-1V sine wave output
(600 Nload)

e Meter calibrated in volts and dB

* —62 to +22 dB ranges

® 0.1-10 V square wave output
(2000 2 load)

® 50 nanosecond risetime

®513"Hx13.25"Wx7.0"D

SG-5218 ................ ... 185.00
($2.85 shipping & handling)

Combination x1, x10
Scope Probe

52,995 [

® Switch-selectable x1 and x10 atten-
uation at probe tip

¢ Center (ground) switch position
allows quick zero level check

e DC to 15 MHz (x1) and DC to 80 MHz
(x10) bandwidths

® 4.0 nS (x10) rise time

¢ Insulating tip, BNC tip adapter,
IC tip, insulated compensation
capacitor adjustment tool, vinyl case

PKW-105 ..................... 29.95
($1.60 shipping & handling)

rder TOLL-FREE:
- 8S00-253-0570

IAM to 8:00 PM Eastern Time M-F. Sory, toll-tree service not
hble in Alaska, Hawaii or Michigan. Call 516-982-3411, 24 hours
seven days a week. TLX: 72-9421

To receive your order faster, charge it!

Use your Visa, MasterCard or Heath Revolving Charge.
Please have your card or account number handy when you call.

| ‘master charge:

THE INTERBANR CARD.

HEATH ]
2= Instruments

For information oa other Heath/Zenith Instruments write:

Dept. 020-720, Benton Harbor, MI 49022
GX-383

61 Service locatior.s
throughout the United
States and Canada
Heathkit Electronic Censers
in the U.S* and Canada are
listed in phone directorr
white pages.
*Units of Veritechnology
Electronics Corporation

wwWw americanradiohistorv com
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EQUIPMENT REPORTS variety for frequencies up to 50 kHz. Ranges for a short time. Better be prepared, though,

continued from page 32 from 10 mV to 750 voits are provided. The DC because you may end up ordering one.  R-E
capability runs from 10 uV to one kV, and
you will know that its value is 999 ohms. If the measurements up to two amps are possible on
reading had been +4, the value would be both AC and DC. Auto-polarity, overload, cl'ncinnaﬁ Electrosystems
1,004 ohms, ctc. That function, called RELA- dual-slope-integration measuring techniques, g 3
TIVE by Fluke is also available on other ranges and overrange indication are all features of the Model 113 Contmuny
such as volts, amps and dB. 8050A. Tester
Resistances can be measured to values as low The cight-position handle also scrves as a
as 10 milliohms, voltages can be checked to a stand to elevate the front of the unit for easicr
resolution of 10 uV and a resolution of 0.01 A viewing. Four rubber-like inserts in the bottom
(10 nanoamps) can be anticipated on the 200 of the gray plastic cabinet hold the unit firmly
uA range. The unit offers two conductance in position when sitting flat on a shelf. As is the “. LOW COMMON  HIGH
ranges, using the international term “sie- casc with most other test equipment today, the
mens.” It can measure conductance to as high test leads are terminated in safety connectors o 13 o
as 100,000 megohms. Another unique feature at the instrument end. There is no danger of . < o >
not often found on DMM’s is the ability of the accidental contact with the ends of those leads B s ! ow  wow
8050A to be used to make beta mecasurements as they fit into recessed jacks on the front pan- o
on transistors with the use of a simple circuit cl. There are also safety rings on the probes B 2 PTYLY
whose construction is outlined in the excellent which preclude the possibility that the fingers MODE VOLUME TURN ON POINT
manual provided with the equipment. will get too near the probe tips. The line cord is
How many manufacturers have invited you of the three-wire grounded type, which further
to evaluate their instruction manuals? Very adds to the safety built into the 8050A. The
few, probably. John Fluke not only invites unit can be adjusted to operate on AC from 90
your comments, but, even provides a special to 270 volts (47 to 440 Hz). It comes complete
page in the manual to assist you in rating the with a “Certificate Of Calibration™ and with a
instructions and giving you the means to list of accessories that can be used with the B o
return your suggestions. The manual is to be meter to obtain more useful and varied mea- il f ottt
commended and is one of the best this reviewer surcments than you could ever dream would be A
has seen in a long time. possible for such a small piece of equipment.
The 80504 watches over those absent- The Fluke 80504 DMM measures 8'/; X
minded technicians, engineers, and hobbyists 2'/2 X 10 inches (22 X 6 X 25 cm) and CIRCLE 102 ON FREE INFORMATION CARD.
who are always forgetting to switch ranges on weighs 2 1bs, 6 oz (1.08 kg). The list price is
the multimeter. This DMM is protected to at $329.00. CINCINNATI ELECTROSYSTEMS INC., 469
least 500 volts on all resistance ranges, to a The best way to appreciate the Fluke 80504 Wards Corner Road, Loveland, OH 45140,
minimum of 750 volts on AC ranges, and to is to get your hands on one for a short time. has an interesting little instrument, their mod-
one kV on the DC ranges. A more complete You'll not want to do without it once you've el 113 Continuity Checker. They also have a
list of the voltages will be found in the manual. become accustomed to using it! If you know sense of humor. This is what they call a part of
The AC voltage ranges are of the true-RMS someone who has one, ask him 1o let you try it continued on page 38

9 * S
1 Microcomputer-Gontrolled
Autoranging DMM wodel 2845

= Computer stabilized accuracy to 0.1% = Long life, high reliability
Auto-perfection Four hermetically sealed reed relays perform
Selects range for maximum resolution range switching with virtually no contact wear.
Audible continuity indicator Microcomputer intelligence
e Built-in audible tone generator Designed around 4-bit microcomputer. Analyzes
s O G-MOV overload protection ) stored data and range that provides greatest
NELLIAMPE Provides AC and DC voltage range protection to display resolution. Program memory capacity
e 1000 VDC or AC peak 1024 x 8 bits of ROM supported by 48 x 4 bits of
AT ConoRsen Shielded in RF fields data memory RAM
26 Accuracy maintained in RF fields

... in stock and available for immediate delivery.

Dual Trace 5" Sweep/Function Semiconductor Portable Digital
30 MHz Triggered Scope Generator Transistor Tester Capacitance Meter
Model 1479A Model 3020 Model 5208 L. Model 820

N i

.>"-.4 : [ ,,.:yl:’ ,",%‘ ,j .—_ =

2 || Order with Confidence and get the Fordham Advantage!
5 || e TOLL FREE FORD“AM g
l:gj .\\(800) nY4SIa§:igf§5]0(§ 855 Conklin St. Farmingdale, N.Y. 11735 m‘a‘s!e"ﬂm'g: E:o?:né)'{:g(:?;der
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Do more
than ever before-

AR

Heath makes the All-In-One Computer more versatile

atisfied customers kncw
akes the risk out of buying a

£d computer system. With the
it All-In-One Compute:, you
Random Access Memory
dable to 48K). keyboard, video
1l and floppy disk system -

ir in one self-contained, com-
fit — for up to hundreds of

less than comparable systems.

gow makes the All-In-One
ter more versatile than ever!
w Heathkit H77 Floppy Disk
-gives the All-In-One even
pta storage and recall capac-
nbined, the All- In-One and
ippy Disk give you up to 300K

bytes of on-line data storage -
enough to hold entire files. You can
mount operating syster and pro-
gram disks at the same time, to make
computing even faster.

You can run programs written in
MICROSOFT™ BASIC™ and As-
sembly Languages, and all current
software written for the popular
Heathkit H8 Computer.

Heath User’s Group (HUG) will share
with you a library of over 500 pro-
grams to make your computer serve
you in ways you never imagined.

There’s no better way to learn about
computer systems - and save money
—than by building one yourself.

Coacise, easy-to-follow Heathkit
assembly manuals show you the
way, from start to finish. And a na-
tionwide network of service centers
prctects your computer investment.

Join the Heathkit computer family
today — and pocket the savings!

For complete details on Heathkit
computer systems, as well as nearly
400 other electronic kits for your
home, work or pleasure, send today
for your free, value-packed Heathkit
catalog. Or pick up your copy at the
nearest Heathkit Electronic Center.

CIRCLE 82 ON FREE INFORMATION CARD

Heathkit

SEND FOR FREE CATALOG | VISIT YOUR HEATHKIT STORE

Write to: HEATH COMPANY,
DEPARTMENT 020724,
BENTON HARBOR, MI 49022

www americanradiohistorv com

In the U.S. and Canada., visit your

nearby Heathkit Electronic Center where

Heathkit products are also displayed.

sold and serviced. See the white pages of

Eour phone book. In the U.S., Heathkit
lectronic Centers are units of

Veritechnology Electronics Corporation.

CP-184
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EQUIPMENT REPORTS
continued from page 36

their Black Box series—and it is. In engineer-
ese a black box is a small box, with only two
terminals, that “does something.” The model
113 is just that; it’s a black box that will fit in
the palm of your hand. (It has three terminals,
but that is immaterial.)

1’s a level-detector for making fast go/no-go
continuity tests. All solid-state, it has two indi-
cators—a LED on the panel, and an audible
tone from a 1.5-inch speaker. Either one may
be used, or both, to indicate continuity. There
are two inputs. The LOW input will give an
indication of continuity in any circuit with
resistance of less than 500 ohms. The HiGH
input is similar, but works from 0 to 100K
ohms.

Each input has an adjustment for the trigger
point, accessible from the front panel. You can
set the LOW input, for example, so it will indi-
cate continuity for any value below 470 ohms,
but not above. The HIGH adjustment works the
same way for that range.

The level of the tone signal can be sct to
MAX ( +75 dBa) or NORM(al) (65 dBa) with a
switch; the center position turns the tone off.
The LED is always activated. You can select
CONT(inuous) output—tone heard as long as
there is continuity—or PULSE a beep that
sounds for one second, then stops. This is used
to save batteries.

Power comes from three 1.5-volt “AA™
alkaline batteries in the case. Battery life is
estimated at from 50,000 to 100,000 opera-
tions, in PULSE mode. There is no switch; the
Modecl 113 is ready to go at any time, and uses

Only VIZ bench DMM's tell so much for so little

o]0}

Sheer magic from
the Wizard of VizZ

Manual ranging

CILTT I T TT T
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WD-760

LED display

$199.95
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Autoranging

WD-763

LCD display

$265

WD-761

LED display

$255

These are all laboratory quality instruments for bench or battery use Supplied with
AC adapter, spare fuse and deluxe probes. Features include:

e Accuracy 0.1% DCV

« Full range hi or o power
ohms, pushbutton selectable

e 10 amp AC or DC
See your local VIZ distributor.

e Fully shielded
against RFI

« Voltage ranges from
0.1mV to 1000V AC & DC.

“ IZ VIZ Mfg. Co., 335 E. Price St., Philadelphia, PA 19144

Over 70 test instruments in the line

CIRCLE 16 ON FREE INFORMATION CARD
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no current unless it is in operation and reading
continuity.

This device can be used for quite a few go/
no-go tests such as continuity in multiconduc-
tor cables, PC-board conductors, diode testing,
and other kinds of routine continuity tests.
Price of the model /73 is $39.95. R-E

Antenna Incorporated
Model 13505 Persuader
CB Antenna

| | Meruatil et

CIRCLE 103 ON FREE INFORMATION CARD

ITS ALWAYS NICE TO HAVE THE FEELING
that you’ve got the edge over the other guy.
The model 13505 Persuader magnet-mount
mobile CB antenna (Antenna Incorporated,
26301 Richmond Road, Cleveland, OH
44146) can give you that feeling.

In test made during a band opening, the Per-
suader was compared with another popular
antenna and was able to pull signals out of the
mud when the other couldn’t hear them at all.
Signals received by the Persuader were always
several S-units stronger than the same signals
picked up by the reference antenna.

Transmitting, the SWR was found to be
nearly flat across the entire band. That may be
due partially to the fact that the antenna is
base-loaded and partially to its longer-than-
normal (approximately 60 inches) length. The
additional length also would account for the
antenna’s greater sensitivity.

The magnetic mount is completely covered
in heavy rubber to avoid marring the surface of
the auto. There scems to be no danger of the
antenna becoming dislodged from the surface
on which it is placed and, indeed, it takes a
rather strong pull to remove it.

The antenna comes with twelve feet of RG-
58U coax, complete with a PL-259 connector
ready to plug into your rig. No tuning of the
antenna was required and it was not found nec-
essary to “prune” the whip for optimum
results. In fact, it is doubtful whether the
SWR could have been any lower than it was
with the antenna right out of the carton.

If you travel in an arca wherc the overpasses
offer little clearance, you may find yourself
with a bit of a problem if you mount the Per-
suader on the roof of a standard-size car.
Because of its extra length, it may, from time
to time, brush against some of those “low
bridges.” No harm will be done, but it could
become an annoyance if it happens too often.

continued on page 40



ive on

anners!
¥ Rebates!

inications Electronics; the
‘gest distributor of radio scan-
orates Christmas early with big
Bearcat synthesized scanners.
»mpany, the manufacturers of
rand scanners is offering con-
)yates on their fantastic line of
sscanners purchased between
ir 15 and November 15, 1980.
rou excellent service because CE
more scanners worldwide than
je. Our warehouse facilities are
o process thousands of scanner
ry week. We also export scanners
10 countries and military instal-
yst items are in stock for quick
Doyour Christmas scannershop-
and order today from CE!

>at?300
ate Synthesized Scanner!
9.95/CE price $329.00/820.00 rebate
ost is a low $309.00
Channel ® Service Search ® No-
nner ® AM Aircraft and Public
nds. ® Priority Channel ® AC/DC
), 118-136 AM, 144-174,421-512 MHz.
arcat 300 is the most advanced auto-
ng radio that has ever been offered to
he Bearcat 300 uses a bright green
digital display, so it's ideal for mobile
. The Bearcat 300 now has these
ies: Service Search, Display Intensity
d Search and Resume Search keys,
nd keys to permit lock-in/lock-out of
more efficient service search.

®
at® 250
9.95/CE price $259.00/$20.00 rebate
ost is a low $239.00
Is ® Crystalless ® Searches
ecalls ® Digital clock ® AC/DC
annel ® 3-Band ® Count Feature.
inge 32-50, 146-174, 420-512 MHz.
250 performs any scanning function you
y want. With push button ease you can
5 50 channels for automatic monitoring.
itomers should order the Bearcat 250FB
ich. This model is like a Bearcat 250, but
nternational operation with220VAC/12V
pply and 66-88 MHz tow band coverage
-50 MHz.

®

sat® 220

9.95/CE price $259.00/820.00 rebate
|st is a low $239.00

! public service monitor. Frequency
118-136 AM, 144-174, 420-512 MHz
220 is one scanner which can monitor all
: bands plus the exciting AM aircraft band
to twenty frequencies may be scanned at
e. Overseas customers should order the
B at $349.00 each. This model is like a
but designed for international operation
/12 v DC power supply and 66-88 MHz
erage instead of 32-50 MHz.

'Bearcat® 210XL

9.95/CE price $209.00/820.00 rebate
)stis a low $189.00

5 ® 3 Bands e Crystalless ® AC/DC
nge: 32-50, 144-174, 421-512 MHz
10XL scanning radiois the secondgener-
r that replaces the popular Bearcat 210
3s almost twice the scanning capacity of
'10 with 18 channels plus dual scanning
| bright green fluorescent display.

gz 154748

D-l/:/hannel Bearcat 300

FREE Bearcat® Rebate Offer
Get a coupon good for a $20 rebate when you purchase a
Bearcat 300, 250, 220 or 210XL. $10 rebate on models 211,
210 and 160. To get your rebate, mail this coupon with your
original dated sales receipt and the Bearcat model number
from the carton to Electra You'll receive your rebate infour
to six weeks. Offer valid only on purchases made betwen
September 15, 1980 and November 15, 1980. All requests
must be postmarked by November 29, 1980. Limit of one
rebate per househoid. Coupon must accompany all rebate
requests and may not be reproduced. Offergood only inthe
U.S.A. Void where taxed or prohibited by law. Resellers,
companies, clubs and organizations-both profit and non-
profit-are not eligible for rebates. Employees of Electra
Company, their advertising agencies, distributors and re-
tailers of Bearcat Scanners are also not eligible for rebates.
Please be sure to send in the correct amount for your
scanner. Pay the listed CE price inthis ad. Do not deduct the
rebate amount since your rebate will be sent directly to you
from Electra. Orders received with insufticient payments will
not be processed and will be returned.

NEW! Bearcat® 160

List price $279.95/CE price $189.00/$10.00 rebate
Your final cost is a low $179.00

18 Channels ® 3 Bands ® AC only ® Priority
Dual Scan Speeds ® Direct Channel Access
Frequency range: 32-40, 144-174, 440-512 MHz.

The Bearcat 160 presents a new dimension inscanning
form and function. The keyboard is smooth. No buttons
to punch. No knobs to turn. Instead, finger-tip pads
provide control of ali scanning operations, including
On/Off, Volume and Squelich. Green easy to read
fluorescent display.

NEW! Bearcat® 5/800 MHz

The world's first 800 MHz. scanner!

This is a new model. Shipments will begin in November, 1980.
List price $179.95/CE price $129.00

8 Crystal Channels ® 4 Bands ® AC only
Frequency range: 33-50, 144-174, 440-512, 806-870 MHz.
The Bearcat 5/800 MHz is the only scanner on the
market today that offers coverage of the 800 MHz.
public service band and the other public service bands.
Individual channel lockout. Scan Delay. Manual Scan.

Bearcat® 5

List price $129.95/CE price $94.00

8 Crystal Channels ® 3 Bands ® AC only
Frequency range: 33-50, 146-174, 450-508 MHz.

The Bearcat 5 is a value-packed crystal scanner built for
the scanning professional — at a price the first-time
buyer can afford. Individual lockout switches.

H . ™
Bearcat® Four-Six ThinScan
List price $179.95/CE price $114.00

Frequency range: 33-47, 152-164, 450-508 MHz.

The incredible, new Bearcat Four-Six Thin Scan”™ is like
having an information center in your pocket. This three
band, 6 channel crystal controlled scanner has patented
Track Tuning on UHF. Scan Delay and Channel Lockout.
Measures 2% x 6% x 17 Includes rubber ducky antenna.
Order crystals for each channel. Made in Japan.

NEW! Fanon Slimline 6-HLU
List price $169.95/CE price $109.00

Low cost 6-channel, 3-band scanner!

The new Fanon Slimline 6-HLU gives you six channels
of crystal controlled excitement. Unique Automatic
Peak Tuning Circuit adjusts the receiver front end for
maximum sensitivity across the entire UHF band. Indi-
vidual channel lockout switches. Frequency range 30-50,
146-175 and 450-512 MHz. Size 2% x6% x 1. Includes
rubber ducky antenna. Order crystal certificates foreach
channel. Made in Japan.

NEW! Fanon Slimline 6-HL

List price $149.95/CE price $99.00

6-Channel performance at 4-channel cost!
Frequency range: 30-50, 146-175 MHz.

It you don’t need the UHF band, get this model and save
money. Same high performance and features as the
model HLU without the UHF band. Order crystal certifi-
cates for each channel. Made in Japan.

FANON SCANNER ACCESSORIES

CHB-6 AC Adapter/Battery Charger ... .....$15.00
CAT-6 Carrying case for Fanon w/Belt Clip........ $15.00
AUC-3 Auto lighter adaptor/Battery Charger....... $15.00

OTHER SCANNER ACCESSORIES
SP50'AC Adapter. .......... Sap o Ia60A00A640000 $12.00

SP51 Battery Charger . .. ........8%12.00
SP58 Carrying Case for Bearcat 4-6 ThinScan™ ... $15.00
FB-E Freguency Directory for Eastern U.S.A. ......$15.00
FB-W Frequency Directory for Western U.S.A......$15.00
FFD Federal Frequency Directory for U.S.A. ..$18.00

B-4 1.2V AAANi-Cad's forThinScan™ and Fanon .... $15.00
A-135¢c Crystal certificate. .. .. . B .$4.00
Add $3.00 shipping for all accessories ordered at the same time.

INCREASED PERFORMANCE ANTENNAS
If you want the utmost in performance from your
scanner, itis essential thatyouusean externalantenna.
We have six base and mobile antennas specifically
designed for receiving all bands. Order #A60 is a
magnet mount mobile antenna. Order #A61 is a gutter
clip mobile antenna. Order #A62 is a trunk-lip mobile
antenna. Order #A63 is a % inch hole mount. Order
#A64 isa ¥ inchsnap-inmount, and #A70isanall band
base station antenna. All antennas are $30.00 and
$3.00 for UPS shipping in the continental United States.

TEST ANY SCANNER
Test any scanner purchased from Communications
Electronics™ for 31 days before you decide to keep it. If for
any reason you are not completely satisfied, return it in
original condition with all parts in 31 days, for a prompt
retund (less shipping/handling charges and rebate credits).
CIRCLE 45 ON FREE INFORMATION CARD
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NEW!Regency® M400
List price $379.95/CE price $259.00
30 Channel ® Synthesized ® Service Search
Digital clock ® Digital timer ® M100 styling
Search/Store ® Priority Channel ® AC/DC
Frequency range: 30-50, 144-174, 440-512 MHz.
The new Regency M400 is a compact programmable
FM monitor receiver foruse at home oron the road.
OTHER REGENCY® SCANNER
Touch K100 ........ ... .. .. .......... .$199.00
Touch M100. ... ... ... ... $199.00

NEW! Telephone Products

Electra's cordless Freedom Phone does everything
anordinary phonedoesand more. Because itiscordless,
you can take it anywhere, inside or outside—on the
patio, by the pool, in the garage, in the workshop...even
next door at the neighbor's.

Model FF-500 haspushbuttondialing. Rechargeable
ni-cad batteries included. Battery low light. Secure
feature. Telescopic antenna. Your cost is $179.00.
Model FF-1500 has the same features as the FF-500
but also includes a charger/cradle that allows the
phone's handset to be recharged away from the base
station. Your cost for this cordless phone is $199.00.
The model FF-3000 has all the standard features
(except chargar/cradle) plus interchangeable telescop-
ic and rubber ducky antenna. Redial feature. Belt clip.
Carrying case. Greater range. Your cost is $229.00.

- - ™

World Scanner Association
The WORLD SCANNER ASSOCIATION is sponsored
as a public service by Communications Electronics”
When you join, you'll receive a one-year membership
and our quarterly newsletter with scanner news and
features. You'll also get a wallet 1.D. card, an Official
WSA Membership Certificate, and more. FREE classi-
fied ads for members so you can contact other scanner
owners when you want to sell or buy a scanner. FREE
membership in the WSA Buyer's Co-op. Your Co-op
membership will altow you to get special discounts on
scanners and scanner related products. Since the WSA
Buyer's Co-op gives you group purchasing power, you
can easily pay for your membership dues the first time
you make a Co-op purchase. To join, send $12.00
($20.00 outside U.S.A)) for your membership materials.

BUY WITH CONFIDENCE

To getthe fastest delivery from CE of any scanner, send
or phone your order directly to our Scanner Distribution
Center” Be sure to calculate your price using the CE prices
in this ad. Michigan residents please add 4% sales tax.
Written purchase orders are accepted from approved gov-
ernment agencies and most well rated firms at a 10%
surcharge for net 30 billing. All sales are subject to availa-
bility. All sales on accessories are flnal. 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. Most products that we sell have
a manufacturer's warranty. Free copies of warranties on
these products are available prior to purchase by writing to
CE. International orders are Invited with a $20.00 surcharge
for speclal 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 five weeks
bank clearance.

Mail orders to: Communications Electronics;
Box 1002, Ann Arbor, Michigan 48106 U.S.A. Add
$6.00 per scanner or phone product for U.P.S.
ground shipping, or $12.00 for faster U.P.8. air
shipping to some locations. If you have a Master
Charge or Visa card, you may call anytime and
place acredit card order. Order toll freeinthe U.S. A
800-521-4414. If you are outside the U.S. or in
Michigan, dial 313-994-4444. Dealer inquiries
invited. All order lines at Communications
Electronics™ are staffed 24 hours.

WSA Scanner Distribution Center™ and CE logos are
trademarks of Communications Electronics”

t Bearcat and Freedom Phone are federally registered
trademarks of Electra Company, a Division of Masco
Corporation of Indiana.

t Regencyis afederally registered trademark of Regency
Etectronics Inc.

Copyright ©1980 Communications Electronics™

™

A COMMUNICATIONS
ELECTRONICS"

854 Phoenix (1 Box 1002 O Ann Arbor, Michigan 48106 U.S.A
Call TOLL-FREE(800) 521-4414 or outside U.5.A.{313)994-4444

We’re first
with the best.

0861 Y3AW3D3A
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BUILD A
MASTERPIECE OF SOUND

percussion and sustain. Wersi's famous

string orchestra and bass guitar. Exclu-

sive Sound Computer for 32-128 “One

k. Stop Sounds” (total organ presets).
” Transposer. And lots more.

Build your own masterpiece of
sound. No technical knowledge re-
quired. Just follow the clearly illus-
trated, easy to understandinstructions.
Step by step. Choose from at least 10
models. (Also factory assembled.)

Send $6.00 with coupon for your Wersi
Demo-Package (LP with 104-page color
catalog).

OUWERSI

Wersi Electronics. Inc Wersi Organs & Kits
Dept. 21 Dept. 21

: : 1720 Hempstead Road 14104 E. Firestone Blvd
Wersi has combined select features of Lancaster. PA 17601

the electronic music field, added its own

I T 104-page color catalog.}
engineers and musicians, to produce an

incomparable line of organs.

Santa Fe Springs. CA 90670
Enclosed is $6.00 for my Demo-Package (LP with

]
1
1
1
i
creations and years of research by top :
1
1
1
1
1
1

Name_
Space-age technology. True-to-life voic- e
ing with full drawbar system. Polyphonic s
City State Zip
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THE LEADER
DOES IT AGAIN!

Always first, PANAVISE proudly presents the two newest additions to their
top quality product line.

Model 333 Rapld Assembly Circult Board Holder

This circuit board holder features eight position
rotating adjustment and six positive lock positions in
the vertical plane. Cross bars are available up to
30 inches inlength to hold circuit boards up to
28 inches in width. €xtra arms can be
added for dual or multiple board holding.
Spring loaded, the 333 features tilt
angle adjustment, height adjustment
and quick board rotations for easiy
component insertion and soldering.

Suggested retail price is $35.95.

Model 376 Self Centering €xtra Wide Opening Head (sase NoT INaLDED)

Double action jaws provide fast opening and closing and
support of heawvy loads. Opens to a full 9 inches. Ribbed
on one side and "V" grooved on the other, the 376's
reversible jow pads firmly hold cylindrical or odd
shaped items. fits all of the Series 300 Bases.

Suggested retail price is $19.95.

For more information contact your local dealer or PRNAVISE. /
Prices are suggested retail and subject to change without notice.

PANRVISE PRODUCTS INC.
2850 € 29th St. Long Beadh, CA 90806
(213) 595-7621

F-3
o
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EQUIPMENT REPORTS
continued from page 38

Also, the whip tends to sway and bend in the
wind when you are traveling at a fair rate of
speed. That presents no practical difficulties,
but can be alarming the first time you notice it
happening.

The Persuader carries a suggested retail
price of $38.48 and could turn your CB rig
into a better performer. You may find that
your rig will have to be readjusted to match the
new antenna, but that is always the case if you
want to obtain the best performance from a
new piece of equipment. And, in this case,
judging from our tests, it's worth it. R-E

Taco/Jerrold Maximizer
TV/FM Preamplifier

CIRCLE 104 ON FREE INFORMATION CARD

IF YOU LIVE IN A TELEVISION RECEPTION
fringe area or if you would like both TV and
FM-radio signal improvement, the new Power-
mate 5000 "“Maximizer” from Taco/Jerrold is
certainly worth investigating.

We decided to test two different models: the
5214 (channels 2-13 and FM), and the 5283-2
(VHF-TV, UHF-TV, and FM). Both modules
were selected for 300-ohm transmission-line
impedance because we felt that this would be
the most typical installation choice for our
readers.

Many other options are available from
Taco/Jerrold (1 Taco St., Sherburne, NY
13460). Their TV accessory line is extremely
broad, allowing for considerable flexibility and
customizing for individual requirements. For
example, UHF-only preamps are available, as
are preamps with impedances of 75 ohms for
coaxial cable runs. Even mixed impedances
(300-ohm antenna input, 75-ohm coax trans-
mission line) are offered.

Antenna preamplifiers should always be
mounted ar the antenna, never at the TV
receiver. The reason is simple. The purpose of
such an amplifying device is to provide gain for
incoming signals. Transmission lines have a
tendency to pick up noise, and even to absorb
weak signals. If the preamplifier is placed at
the receiver, it will amplify not only the
desired signal, but any noise on the line as well.
By mounting the preamplifier at the antenna
(or “masthead”), signals are boosted immedi-
ately upon capture, and “ramrodded” down
the transmission line, overriding noise; they
are strong enough to afford the loss of a little
strength.

In order to avoid having to run 120 volts AC
up to the antenna preamplifier, a separate pow-
er supply is mounted next to the TV receiver.

continued on page 42



Vhy the smallest
digital scanner is also
one of the smartest.

rted with very fast, sophisticated mi-
cessors. Then we made some highly
2X circuitry very simple to operate. Just
ich tells the new M400 to monitor any
police, fire, weather and emergency
ncy in your area. That’s a lot of return
ictically no effort. And it makes the
perfect for your home or car.

.
‘:'gm min

=&, TOUcH M400

Channels, No crystals.

: preprogrammed 545 channels with
only used public service frequencies.
we coded the touch sensitive keyboard
ymbols for police, fire, marine, mobile
one and weather. So all you have to do
:h the symbol for the type of activity and
you want to monitor. The M400 does
st. If you want to search for unknown
:ncies, the M400 lets you do that, too.
or those channels you want to store and
gain, you have 30 programmable chan-
y use. Plus you can use either manual or

scan modes — whichever is best for you.
We’ve also set aside a priority channel so you
can monitor your favorite frequency every
second. There’s even a digital quartz clock
and elapsed timer. And the control panel is
backlighted for the best possible visibility —
day or night.

Take all the
action with you.

With the new Regency Touch M400, you can
have all the action, no matter where you are.
It’s the most complete scanner made pri-
marily for mobile* use. And it works just
great at home. So get the small scanner that’s
very smart. At your Authorized Regency
Scanner Dealer.

v
Reqency.

Regency Electronics, Inc.
7707 Records Street
Indianapolis, Indiana 46226

*Use of mobile scanners prohibited in certain locales.
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Radio-
Eleclronicse
i awailable in
MICROFICHE

from
MICROCARD EDITIONS
A Division of
Information Handling Services
P.O. Box 1154
Englewood, Colorado 80110

BELL & HOWELL CO.
Micro Photo Division
Old Mansfield Road
Wooster, Ohio 44691

Attn.: Mr. Spiers

and in

MICROFORM

from
UNIVERSITY MICROFILMS
300 N. Zeeb Road
Ann Arbor, Michigan 48106
Xerox copies of individual articles can also be
purchased from University Microfilms.
Please write companies
for complete information

ERQUIPMENT REPORTS
continued from page 40

Low-voltage AC (approximately 12 volts for
the 5000 series) is fed up the transmission line
to power the preamplifier, which has a built-in
rectifier circuit. RF-choke coils are used to
isolate the high frequency signals from the
power supply.

The preamplifier circuit contains three bipo-
lar transistors, one for VHF and FM, and two
for UHF. A user-adjustable wavetrap is pro-
vided for notching out interfering signals from
local broadcasters, whether the offending pow-
erhouses are TV or FM stations. (No adjust-
ment is needed if there is no local problem.) A
pair of shunt wires must be clipped to activate
the FM amplification section—otherwise the
factory-tuned trap will null out FM broadcast-
band signals.

Average gain for the Maximizer series is
typically 17-19 dB on VHF, and 15-17 dB on
UHF. Noise figure is 4.5 dB on VHF, and
3.5-6.5dB on UHF. The bipolar transistors are
capable of withstanding up to 50,000-micro-
volt RF signals before —46 dB crossmodula-
tion occurs.

The masthead (preamplifier) portion of the
Maximizers are designed conveniently to ac-
cept either tubular mast mounting or square-
boom mounting. A universal hardware kit is
provided to allow the installer to use either
option as necessary.

The preamp is hinged for quick access to the
binding posts used to attach the transmission
lines. The terminals have toothed washers
which bite securely into the 300-ohm line,
assuring adequate electrical contact with the
conductors without the need of stripping the

insulation from the ends of the lines.

Lightning protection and static discharge
are both provided on the Maximizer. Natural-
ly, no lightning arrestor can protect equipment
from a direct hit, but induced surges from
nearby strokes are thwarted.

Protection against moisture intrusion is pro-
vided by foam ridges along the edges of the
hinged lid. When the lid is screwed shut, the
weatherstripping squeezes down against the
lead-in wires, keeping the weather out of the
innards.

A deep-fringe aréa was selected to test the
Taco-Jerrold Maximizer. A modest log-peri-
odic VHF-TV antenna was provided for recep-
tion of channels 2-13, and a Jerrold “Sharp-
shooter” corner Yagi was used to test system
performance on UHF. A competitive pream-
plifier was used as a standard of performance
to judge the effectiveness of the Maximizer in
doing its job.

There was virtually no difference in perfor-
mance between the Maximizer and the com-
petitive preamp. Unquestionably, both units
performed admirably, boosting signals from
the noise level up to acceptable reception qual-
ity. In some cases, we received signals that in
effect were non-existent before the preampli-
fiers were brought into play.

But performance alone is not the only crite-
rion for judging the acceptability of a product.
Quality of construction is important . . . espe-
cially important where outside exposure is
intended. The Taco-Jerrold 5000 series is rug-
gedly built, functionally designed, and reason-
ably priced—in the $40 range. The Sharp-
shooter UHF corner Yagi is also typical of the
high-quality heavy-duty construction of Taco/
Jerrold TV equipment. R-E

- )l LEADER

instruments Corp.

Model LBO-507

20 MHz, TRIGGERED

= Single trace, automatic trigger for

highly stable. bright display

" 17.5nSec rise time. ® 10mV/cm to
20Vicm Vertical Sensitivity, 11 steps.

NTSC Color Bar Pattern
Generator

Model
LCG-
396

® NTSC cotor bars
 Provide

® Better checking an

VTR equipment

Model LBO-5084

20 MHz, DUAL TRACE

® Add. subtract modes on CH-1 & CH-2
facilitate easy checkout for simultaneous
pulses, signal levels, distortion & noise
cancelling.

Oscllloscopes

Sensitivity.

COLOR BAR GENERATORS, BRIDGES,

Completely Portable, Battery
Operated TV Color Analyzer

oEEEEEL.

..ﬂ.ﬂﬂﬂﬁ-.

® AF_IF composite vioeo oulputs
variable color bust for easy chroma

® 38 convergence patlerns — 10 bar galed 3 bar
9aled and rambow patterns

® 3 dat patterns, 2 crogshaich patterns.

S ® 3vertical ines and 3 horizontal lines plus

® Measures fan
Resistance R, within
* Reacouts varanie wilh bu

® Oscilloscope Ingger outputs ® Loss Factor scale
* Battery operated 3 standard “C' cells. | 5V each ® Operales on 19V batte

Model LBO-515B

30 MHz, VARIABLE DELAYED 35 MHz,
SWEEP, DUAL TRACE

® Built in variable delay circuitry -
1uSec to 5 Sec. » 5mV/Div. Vertical

Transnstonzed LCR Bridge

overrange

2 YEAR WARRANTY

Probes included on all scopes

Model LBO-520A

H

FIXED DELAY, DUAL TRACE

® Dual trace, 35 MHz bandwidth.
= SmVjcm Vertical Sensitivity.» 10.0 ns

TESTERS.

FM Multiptex Stereo
Generator

® RF Composie -
@ Checus seoaratian, . alance an alignmant n
the field or on the

® 13K oiiol wgnal ?qucu racy

® 1Kz audio ngnal
® Comoos te siee0 outgut 67KM2 S € A switch
selectanie

® Exlerna) moou| )

® Seieciavie pre-

Order with Confidence and get the Fordham Advantage!
L fvie 2% FORDHAM = =~
§ ‘X(BOO) 6N\4s§a:|g§75100580 855 Conkiin St. Farmingdale, N.Y. 11735 J Eggicg(tr; f
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AVAILABLE!

ATT WIZARD

ER FACTOR CONTROLLER CUTS
COST OF RUNNING ELECTRIC
IANCES BY AS MUCH AS

-- AND YOU CAN EVEN SEE THE

NGS!

'er a year now, in magazines
spapers the world over, there
in enthusiastic write-ups on a
yle new device that can cut
tric bill while helping the U.S.
e quantities of fuel.
NASA/Nola power saver,”’
dopular Science senior editor,
weloped by Frank Nola at
Flight Center in a program
} power consumption in space-
tors. Nola calls it a PFC —
ctor controller. | prefer to call
{er saver, however, because
at it does."’

- NASA TESTED IT

ling to NASA documents, ‘‘The
ias been tested at Marshall
in over 40 types of motors,
er savings ranging up to 60%,
ig on the loading. The motors
vere both single-phase and
ase, ranging from %2 H.P. to 5
st motors will show up to 40 —
Ings when running lightly load-
vloaded, and some will show
savings at rated load.”’

's Technical Support Package
that ‘“The Power Factor Con-
plies to induction type electric
— the most commonly used
Il major home appliances and
commonly used by industry.”’

OW IT SAVES POWER
ir Electronics explained it this
C induction motors character-
‘un at a nearly constant speed
xed by power-line frequency
ipendent of load and supply
When heavily loaded, the
raws line current that s
phase with the applied volt-
der light load conditions, the
wvelops less torque by allowing
between the voltage and the
This reduces the power factor
aving the current essentially
y in magnitude.
ninimize this waste, Nola’s
jonitors the motor’'s power fac-
/hen it detects light load condi-
-educes the supply voltage......
ent, now more nearly in phase
y voltage, therefore does as
eful work as before, but it and
ige are smaller, resulting in a
igs of electric power."’

Z SAVINGS CAN ADD UP

ost of electric power keeps
.. In 1980-81 and beyond you’ll
2 and more for the privilege of
your electric appliances.

now, the typical consumer pays
i per month to operate a 16.5
ost-free freezer...$10 to run a
tt. frost-free refrigerator...and

National Aeronautics
and Space Administration
Patent No. 4,052,648

about $60 for an air conditioner used
during summer months. That’s what
you're paying to run just one of these
appliances per year.

Nola’s power saver can soon pay for
itself, then start reducing your electric
bills. Until now, the device has not
been available — except for industrial
models priced at $80 or more.

INTRODUCING THE WATT WIZARD

Cynex, an American manufacturer of
electrical and electronic products and a
prime contractor for the U.S. Army,
has been licensed by NASA to manu-
facture Frank Nola's power saver. Cy-
nex calls it the Watt Wizard.

The ‘‘Watt Wizard’' says Ray
Beauchea, the firm’'s Marketing
Director, regulates the voltage fed

into an induction motor making the
motors.run more efficiently and quieter,
while lengthening motor life.

o 4 o

Hirse

The Watt Wizard features a unique, constant
power saving readout. So you can constantly
monitar you're energy savings.

SIMPLE TO USE

Cynex makes several models of the
Watt Wizard (all with solid state de-
sign}, including the 110 v. AC plug-in
model we’re offering. It’s for single
phase fractional H.P. motors (less than
1 H.P.) used in most freezers, refriger-
ators, fans, swimming pool pumps,
vacuum cleaners, sewing machines, etc.

Simply plug the Watt Wizard into
any electrical outlet, then plug the ap-
pliance into the Watt Wizard. There’s
no wiring required. Unlike some com-
petitor's models (if and when available),
the appliance does not have to be
turned on before being plugged into
the power saver. You can leave the
appliance — whether on or off — plug-
ged into the Watt Wizard all the time.
Or you can move the Watt Wizard to
various locations.

OTHER MODELS AVAILABLE
Air conditioners, washers and dryers
require wire-in model. If you lack
mechanical skill, you probably need an
electrician to install it. We also offer it
in 220 VAC single or three-phase.
CIRCLE 10 ON FREE INFORMATION CARD
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EXCLUSIVE ADVANCE FEATURES

The Watt Wizard also includes two
more unique features which no compet-
itor has. It’s fused so if you accidently
overload the device, it won't burn out.
Just change the fuse, which is available
at any auto supply store.

And Watt Wizard features a unique
LED readout, so you can actually tell,
at any moment, exactly how much
power you're saving — 10%, 20%,
30%, 40% or 50%. This feature is
available only on the Watt Wizard.

There’s a ‘‘power-on’’ light, too. And
the Watt Wizard comes with the manu-
facturers 1 year limited warranty.

LOW COST — AND A TAX CREDIT

We're offering the Watt Wizard for
only $39.95, with immediate dellvery.
Want two? Then its just $37.95 each.
Or splurge and get three at $34.95
each. Wire-in models for heavy duty
motors are $6 more for each unit. Add
just $2.50 postage/handling for each
order (not each unit).

And next year, when you fill out your
tax return, you can deduct a full 15%
energy tax credit-for additional savings.

30-DAY MONEY-BACK GUARANTEE

Try the Watt Wizard for up to 30
days. If not completely satisfied, return
it (insured) for a full refund.

The sooner you send for the Watt
Wizard, the more you can save on your
electric bills. To order, send your check
or money order to the address below.
Or charge it toyour Visa, MasterCharge,
American Express, or Carte Blanche
credit card. If using your charge card,
you can also order via our toll-free
phone number:

800-257-7850

(In New Jersey, Call: 800-322-8650)
N.J. residents, add 5% sales tax.

Or mail your order to:
INTERNATIONAL SALES GROUP

melcUlY

THE IMAGINATION PEOPLE®

Dept. RE-12, Lakewood Plaza
Lakewood, New Jersey 08701

8 os6l ¥3aW3I0IAA
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HITACHI OSCILLOSCOPES Hitachi.. The measure

Single and dual trace, 15 and 30 MHz. All four high sensitivity Hitachi 1

oscilloscopes are built to demanding Hitachi quality standards and are Of quallty

backed by a 2-year warranty. They're able to measure signals as low ® V-302B 30 MHz Dual Trace  $995.00
as 1mV/division (with X5 vertical magnifier). It’s a specification you B V-301 30 MHz Single Trace $745.00
won't find on any other 15 or 30 MHz scopes. Plus: Z-axis modulation, B V-152B 15MHzDual Trace  $735.00
trace rotation, front panel X-Y operation for all four scope models, and B V-151B 15MHzSingle Trace $570.00

X10 sweep magnification. And, both 30 MHz oscilloscopes offer internal
signal delay lines. For ease of operation, functionally-related controls

are grouped into three blocks on the color coded front panel. Now here’s H ITAC H I

the clincher: For what you'd expect to pay more, you actually pay less. Hitachi Denshi America,Ltd.
Suggeste list price of our top line V-302B dual trace 30 MHz is only I}?gr m}?rele)i:fognaA;iT?n, conItf)ct
itachi Denshi America, Ltd.,
$995.00. The other models comparably less. Check our scopes before 175 Crossways Park West, Woodbury, N.Y. 11797
you decide. (516) 921.7200.

2] OSciLLoscope. v

-302  30Mpy,

POWER
INTENSITY
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)CESSOR I/O LINES RUN THROUGH
f-the-line dashboards in today’s
dillac, for example, inciuded
ription in a recent press release:
jital instrument-panel cluster,
‘ing digital display of vehicle
|, fuel level, and fuel range is
ard on Elegante and Biarritz
Is...optional on other Seville
Idorado models.”

are a number of reasons for
ectronic, including cost, relia-
nd ‘‘sex appeal’’. We’'re going
i look at the new trends in dash-
lectronics as part of a Radio
nics series on automotive elec-

als

mber, in most cases electronics
ashboard is replacing mechan-
electromechanical instrumen-
n some cases, electronics repre-
righer initial cost—but not in all.
r case, design changes of every
expensive for a carmaker to
:nt, and a decision to do so is
le frivolously.
iler Executive Engineer R. D.
outlines the four key reasons
g more electronic:
ne, to be truly innovative. This
t engineering gimmickry. We
ad to do what electronics does
—-eliminate or reduce noise,
and the chance of malfunc-
and to provide reliable per-
ance.

TMcker and easier

serviceability. One electronic mod-
ule contains.the brains and the
readouts—and | incorporates an
ability to diagnose and pinpoint its
own problems.

Three, to make it a reliable sys-
tem, one which provides a maxi-
mum of accurate information with
an absolute minimum number of
vulnerable internal components.

And four, make the system easy
to use. We call that “humaznistics"'—
a system that requires little driver
participation.”

Walter Doelt of Ford adds a few
very practical points. One is that with
electronics—and especially single-chip
microprocessor approaches—you not
only reduce the number of compo-
nents that can go bad, you also greatly
reduce the number of connections. In
the experience of the automotive in-
dustry, as in that of others, connec-
tions have proven by far the weakest
link in terms of system reliability.

Also, with a microprocessor, (accord-
ing to Doelt) you can freeze a basic
design very early in the design cycle,
then use software updates to fudge in
changes in calibration later, as they
become necessary.

The Chrysler Five

The 1981 Chrysler Imperial features
five digital displays (clock, odometer,
speedometer, gear selector, and fuel
display), separate system indicators
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for the safetv, reminder, and engine
systems, plus a brightness detector,
metric conversion button, and a diag-
nostic unit.

The clock gives time, date, and
elapsed time since the ignition was

turned on.
The odometer features a permanent

semiconductor memory, capable of ex-
tended data retention even with power
removed. That net only eliminates the
noise and wear problems of mechan-
ical mile-minders, it also makes the
odometer virtually tamper-proof. Input
to the odometer is a transmission-
mounted reed-switch. The odometer
“only"" accumulates to 200,000 miles;
replacement odometers include a mod-
ule flag identifying them as such, and
the vehicle’s previously accumulated
mileage is registered with them.

In addition to vehicle mileage, a trip
odometer records up to 2,500 miles.
Also, the driver can call up his trip
average speed.

The speedometer display is front
and center, and updates the selected
format (US-mph or metric-km/h) speed
display every half second. U.S. and
Canadian models read up to 85 mph
(137 km/h); international models of 119
mph (199 km/h).

The *‘P-R-N-D-2-1"’ gear-select indi-
cator looks like today’s mechanical
gizmos, except that the letters are
larger and flagged with backlighted
squares.
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INSTRUMENT CLUSTER of 1981 Chrysler Imperial uses two microprocessors. The first interfaces
primarily with the automobile; the second with the driver.

Speed and Fuel System
Fuei Flow Sensor

Fuel Level Sensor
Speed Sensor

Gear Selector
Switch

—

Electronic Instrument Cluster Module

Switch Module
Headlamp
Switch

A

f

Power

Battery and Ground
ignition
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Seat Occupant Switch
Door Time Delay Relay

ELECTRONIC INSTRUMENT CLUSTER SYSTEM in Chrysler Imperial consists of five digital displays
plus indicators for Safety, Reminder and Engine systems. Some of its sources of data are shown

above.

The electronic fuel gauge displays
FULL as long as 14 or more gallons re-
main in the tank. The numerical value
of the remaining fuel capacity is dis-
played when anything less than 14 gal-
lons (or 53 liters, in case the metric dis-
play format has been selected) remains.
With less than 2 gallons (about 8 liters)
remaining, the display flashes Low at
2-second intervals.

RANGE, PRESENT, and TRIP push-
buttons indicate how much farther the
gas in your tank can take you, your
current miles-per-gallon fuel efficiency
and your trip average fuel efficiency.
If metric units have been selected, the
fuel efficiency is displayed in liters-
per-100-kilometers. Readings are up-
dated every two seconds for present
fuel economy: trip readings are up-
dated every 16 seconds.

The digital displays are vacuum
fluorescent. blue-green, and daylight-
readable. Photoelectric ambient light

sensors and a microprocessor input
from the headlight switch adjust the
display brightness appropriately to
keep it easily visible while not obtru-
sively glaring.

The three system indicators are
panel-lighted with incandescent lamps.
A graphic panel indicates any door
ajar; a BRAKE telltale (the *‘nice’” word
for idiot light) indicates any problem
with one of the brake systems. To-
gether, those are the saferv system
indicators.

The reminder system includes a low
windshield-washer fluid telltale and
a 4-to-8-second FASTEN SEAT BELT light.
[t's accompanied by a pleasant elec-
tronic chime—not so much because of
customer disgust with buzzers. but
because buzzers make for too many
electrical noise problems at virtually
no cost advantage.

The engine systems indicators in-
clude oil pressure, coolant temper-
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ature, and system-voltage telltales.

The Chrysler digital dash includes
an on-board self-test pushbutton that
performs a diagnostic routine to aid
the service man—who usually wouldn't
know a logic probe from a motorized
swizzle stick.

Ford’s ideas

From an electronicist’s point of view,
the advanced Ford Electronic Message
Center is an especially attractive use
of display technology. That blue-green
vacuum fluorescent display offers two
lines of l6-segment alphanumerics.
Ya-inch high. It can display a total of
36 messages using a vocabulary of
77 words.

Electronically, it incorporates a
microprocessor  (6800-series), two
RAM’s, a ROM, two PIA’s, a custom-
gate package, a display assembly with
two latched drivers, a sequencer, dis-
play logic, two regulators, and two
dual op-amps.

Still, like idiot lights, most alerts
are based on threshold measurements.
The idea is to give a driver warning in
plenty of time to avoid system damage,
though not necessarily at the first sign
of trouble—that can turn into an *‘an-
noyance”’ for the driver, the car com-
panies have found.

According to Ford Electrical and
Electronics Division chief engineer
Jerome G. Rivard, '‘The Electronic
Message Center component of the
panel communicates with drivers for
the first time in words, numbers, and
audible tones, providing them with in-
formation never before available in
mass-production vehicles."’

The normal display is a digital clock
with time in numbers plus AM or PM,
the month as an abbreviated word, the
date in numbers and the day-of-the-
week as an abbreviated word.

A problem with brake-system pres-
sure, alternator output, oil pressure, or
the engine temperature is treated by
the message center as ‘‘critical’,
prompting warnings at four-second
intervals accompanied by a one-sec-
ond audio tone.

Low fuel (which is acknowledged
with a display of the remaining dis-
tance the car can be expected to go on
the remaining fuel at current effi-
ciency), door-ajar, and trunk-ajar con-
ditions are ‘‘secondary’, prompting
four-second warnings at 16-second in-
tervals, accompanied by an initial
audible tone.

*‘Auxiliary’’ warnings for low washer
fluid, headlamp failure, taillamp failure,
or brakelight failure appear once for
four seconds when the condition first
occurs. and again each time the engine
1s started.

In addition, the electronic message
center performs what Ford calls *‘trip
log™ functions. Those include distance
traveled, elapsed time, average speed,
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A pushbutton selects English or
metric units for all displays. The mes-
sage center also features extended
self-test capabilities.

Speed, fuel and telitales

If Ford’s dashboard digital speed-
ometer catches on, traffic cops may be
throwing their radar guns away in fa-
vor of just reading your dashboard
from a car or two away! The beast fea-
tures 3V2-inch-tall digits (up to 85 mph
or 137 km/h), plus some smaller letters
to indicate the units of display. The cir-
cuitry includes a custom logic-pack-
age, decoder/driver, regulator, and
quad op-amp. Remember, the speed-
ometer is receiving pulses that relate
to drive shaft position, so the pulse
rate is proportional to speed of the car
and an electronic speedometer is essen-
tially a small frequency counter.

The electronic fuel gauge. on the
other hand, requires a microprocessor,
a display driver, and a dual op-amp—
but it is more than your standard sway-
ing needle. Four bar-graphs are stacked
atop each other. The top represents the
top quarter tank of fuel. The next down,
three-fourths as wide as the top one,
represents the 1/2 to 3/4 tank level. The
next, half as wide as the top bar graph,
represents the Y4 to ¥ tank level. The
bottom bar graph, one-fourth as wide
as the top one, represents the last '4
tank. Each bar-graph segment indi-
cates about 3% of total tank capacity.
Segments are lighted either brightly
(fuel remaining—the bottom segments)
or dimly (fuel depleted—the top seg-
ments). In the case of the last segment
(when just 3% or less of tank capacity
remains) being the only one lighted,
an ISO (International Standards Organ-
ization) low-fuel waming symbol
flashes once per second. In addition,
the display includes ISO symbols for
fuel (a gas pump and hose), plus the
labels F, V2 and E.

Ford is also making extensive use of
the car-silhouette graphic display, with
LED’s positioned at labeled points on
the display to warn of low fuel, low
washer-fluid level, low-beam head-
light failure, tail-lamp failure or brake-
lamp failure. Legends are rear-lighted.
and a pushbutton test switch verifies
LED and driver operation (LED driver,
not the guy behind the wheel) by light-
ing them all.

Lamp failures are detected by moni-
toring current to the lamps. Washer-
fluid level is monitored by a sensor
in the reservoir cap. That graphic dis-
play. of course, is available on models
that don’t already monitor those same
functions through an electronic mes-
sage center.

Aftermarket computer dash

Okay, you've gone drool-happy
about the convenience of microproces-
sor dashboard doo-dahs and you want
one for your old tub at any price. You

ELECTRONIC INSUMENT PANEL witl

oz

h Message Center is typical of what we'll be seeing from

Ford. Row of buttons to right of shift lever is used to select various computer displays.

INSTRUMENT CLUSTER—CHRYSLER IMPERIAL

DISPLAY GRAPHICS tell time, date, trip elapsed time, accumulated mileage, trip mileage, average
speed, fuel level, etc. Note systems warnings at bottom of instrument cluster.

remember the Compu-Cruise intro-
duced by Zemco years ago—a calcu-
lator-size pod with lots of keys to press,
a vacuum fluorescent display, and a
custom version of the National Semi-
conductor COP (Control-Oriented
Processor) doing the work inside.

Now Zemco (12907 Alcosta Blvd.,
San Ramon, CA 94583) offers that
kind of utility in its newest incarnation,
the ZT-1 and ZT-2.

They offer time of day, elapsed time,
a stopwatch with a lap timer, trip time,
time to arrival, time to empty, and an
alarm. Distance traveled since fillup,
distance to destination, and dis’ance
to empty. Fuel used since fillup, fuel
used on trip, fuel needed to reach des-
tination, and fuel remaining to empty.
Current speed and trip average speed.
Engage-at-speed cruise control and
digital key-in-speed cruise control,
both with resume. Current fuel con-
sumption rate, trip average fuel con-
sumption rate, current fuel efficiency,
and trip average fuel efficiency. Inside
and outside temperature. Battery volt-
age. And nighttime display dimming.
Oh, yes—you have your choice of
English or metric units.
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The Price On-board Computer from
Crown Products Group (Division of
Prince Corp.), 35 Madison Avenue,
Holland, MI 49423, is another trip
computer offering fifty functions.

The future

The single most significant change
that technology is likely to bring to an
automotive dashboard in the next few
years is synthetic speech. A talking
dashboard can alert you to problems,
as appropriate, without ever pulling
your eyes away from the road. Trip-
status information can be recited on
command.

The heads-up displays used in mili-
tary jet aircraft make use of special
angled semi-reflective panels. If those
become less expensive in the near
future, digital status displays can be
presented in the driver’s field of view
—the numbers would appear to float
in space in front of the car.

In months to come we'll tell you
how state-of-the-art electronics is
helping your engine run better. and
how it’s making car servicing better
and easier, together with other inter-
esting facts. R-E
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nd the range of June’s Synthe-
1 Function Generator down to
Hz. This accessory is easy to
1 and will give high resolution
out degrading performance.

NSTRUCTION ARTICLE ON THE SFG (SYNTHESIZED FUNC-
nerator) in the June 1980 issue has caused quite a bit of
t in high-performance function generators. But one of
rtcomings of the SFG project is that it won’t go below
.. That is because of the basic design of that instru-
Any changes in circuitry would increase the time it
o lock on frequency and its performance would be
ly degraded.

here is a simple and effective way to extend the SFG's
1cy range down to lower frequencies, and it can be
1 a manner that won’t degrade the performance. That
wrpose of the low-frequency converter. Now you can
rely extend the output of your SFG down to 0.1 Hz.
; a bonus, the original output signals and waveforms
| available to use. Plus, this project is adaptable to
unction generators or signal generators with a range of
0 MHz! The low-frequency converter provides a sym-
il squarewave output signal, the frequency of which is
o the input signal divided by 10, 100, or 1000.
low-frequency converter is inexpensive and easy to
When it comes to the construction, the parts are con-
on a single PC board. And since there are only 5 IC’s
special), the work will go fast and easy. The parts cost
»0 unreasonable either, as a result of using common
Besides the advantage of being able to convert high
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frequencies to low, you’ll like the easy construction and low
cost.

Not to be left out, is the feature of switch-selectable divi-
sors. Thus, you can select whether you want to divide the
input signal by 10, 100, or 1000. And regardless of what posi-
tion you choose, the output will be exactly 1, 2, or 3 decades
less than what you started with! With that, let’s get started
with the project!

How it works

Basically, the low-frequency converter consists of three
decade counters. an output buffer, and a simple regulated
power supply. (See block diagram in Fig. | and schematic in
Fig. 2.) Each counter divides the preceeding signal by 10, and
is tapped off to drive switch S1. Also, the counters have been
wired so that the output signal is symmetrical, in order to
produce a type of waveform useful in more applications.

Switch S| taps off the divided signals and drives inverter
IC4. That device insures that there will be enough output
to drive coax at high frequencies, or TTL devices.

Finally, the converter is completed by a simple regulated
power supply based on a S-volt, 100-mA regulator (ICS). The
AC voltage to run the project comes from a surplus calcula-
tor-battery charging plug. That takes care of the theory. Now
on to the construction’

www americanradiohistorv com
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FIG. 1—BLOCK DIAGRAM of the low-frequency converter, it is used to
divide the input signal by factors of 10, 100, and 1000.

Putting it together

As you can see from the photo, this is a simple project to
build. In fact, you don’t even have to use a PC board unless
you want to! However, a board does give the project a pro-
fessional appearance. So you might want to make yourself a
board from the pattern in Fig. 3 and parts placement guide in
Fig. 4. After exposing. developing, and etching the board,
drill all holes using a number 64 drill for the components and
a Ys-inch drill for the three mounting holes at the edges.

Now you are all set to begin construction. That will be
easy. as you know that the bulk of the components are on the
single PC board. Start by installing 14-pin sockets for IC1, IC2
and IC3. (It is a good idea here nor to shave a few dollars by
eliminating sockets: invariably a soldered IC will be bad')
Then continue by installing the 16-pin socket for IC4. Install
capacitor C1 (0.1 uF) above IC3, then move down to IC1 and
install C3 (10 uF). Note that the positive end faces away from
IC1. Then move to the bottom edge of the board and install
C2 (220 u F), with the positive terminal facing C3. That takes
care of the capacitors.

Now for the resistors. Install R2 (100 ohms) above IC4 in
the center of the board, and R off-board as shown. Leave
the lead full length, put a piece of insulating spaghetti over it,

c1
Auf
)t ’
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= 1 Ic1 1201 ic2 12 ic3 =
741590 74C90 74C90
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FIG. 2—THE CIRCUIT of the converter is relatively simple. Basically, it's
three cascaded decade dividers followed by an inverter.

l<

I‘ 3 INCHES #]I

FIG. 3—FOIL PATTERN for the printed-circuit board. Circuit is so simpie
that using stripboard or perforated board and point-to-point wiring will be
a cinch.

PARTS LIST

C1—0.1 uF disc capacitor

C2—220 uF, 16 volts, electrolytic

C3—10 uF, 6.3 volts, tantalum

D1-D4—1N4002 silicon diodes

IC1—74LS90N low-power Schottky decade counter

IC2-IC3—National MM74C90N CMOS decade counter

1IC4—CD4049 CMOS hex inverter

IC5—MC78L05, 5-volt, 100-mA voltage regulator

J1-J2—BNC connectors

J3—2-terminal connector (see text)

R1—10,000 ohms, % watt, 5% resistor

R2—100 ohms, Ya watt, 5% resistor

S1—Single pole, three-position miniature rotary or toggle switch

Miscellaneous—9-10 volt, 100-300 mA battery charger (see
text), PC board, cabinet, knob for switch, spacers, hardware,
wire, etc.

The PC board is available from Technico Services, 2610 John-
son Ave., La Habra, CA 90631 for $5.50 postpaid. Foreign orders
are $2 additional. California residents add state and local taxes
as applicable.
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YARTS PLACEMENT DIAGRAM aiso shows connections to off-
mponents. Diodes D1-D4 are not needed if DC supply is used.

n solder the end to the IN pad next to IC4. The free
be connected later.
you can install the diodes. Note that most battery
s have a rectifier built in, so check your charger with
Itmeter first. If that is the case, and you get a DC out-
ve off the diodes and skip this part. However, if your
has an AC output (8— 12 volts AC), install the diodes.
)3 and D4 first, with the cathodes (banded ends) point-
he left as shown, then install DI and D2 with the
s pointing in the opposite direction.
h up the board by installing IC5 (78L0S). Note how
spot in the case faces IC4. Then install the rest of the
ginning with IC4. Note that pin 1 has been identified
foil side of the board. As you insert the 7490’s, be sure
1 is the 74L.S90. and that the rest of the 74C90’s go in
> and IC3 positions. Otherwise, the CMQOS version
damaged by static electricity if plugged into the ICI
That finishes up the PC-board assembly. Check it
irefully for errors, and promptly correct any that you
hen set the board aside until after the box is prepared.
case may be nothing more than installing the board in
FG and powering it from the existing power supply.
1aps you would like to use a separate box, as we did.
ter has a big advantage in that you are free to use the
ter with other equipment when not needed with the
\t any rate, the choice of cabinet is up to you.

INSIDE VIEW of the low-frequency converter for use with the synthesized
function generator and other similar generators. You may want to place
the power connector on the end away from the coax connectors.

Start by drilling mounting holes in the box for Sl and J1 10
J3. Note that J3 can be any 2-pin connector that doesn’t
ground a pin to the cabinet, so use whatever is available.
After the holes are drilled and deburred, place the board in-
side the box behind the S1 hole and mark the mounting holes.
Then drill with a Y-inch drill, deburr, and clean up the box.
If desired at this point, you can apply decal labels to improve
the appearance of the box and make the project easier to use.
Use press-on letters and titles from your local electronics
store to do the job.

Now you can assemble the parts in the box and finish the
project. Install S1 first and then the jacks. Then install the
spacers inside the box for the PC board. Since the board
wires to the switch, attach the connecting wires to it first,
and then to the board. After that, install the board on the
spacers and connect the remaining wires to the jacks. Finish
up by installing the board on the spacers with hardware. That
takes care of the construction.

Operating the converter

Using the LFC is a snap! Simply connect the input to any
TTL-compatible signal source, and set the DIVIDE BY switch
for the desired divisor. The output signal will then be exactly
a tenth, hundredth, or a thousandth of the input signal. A
good example of that feature is when the SFG is programmed
for 100 Hz. By connecting this project to the rear-panel con-
nector of the SFG and switching its range-switch to GEN, you
can get outputs of 10 Hz, 1 Hz, and 0.1 Hz. Yet, if desired,
the original 100-Hz sine, triangular and squarewave output is
available. That feature is especially handy for general testing
of several types of circuitry at once. R-E
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)LID STATE NEWS

rocessors
hild's PEP is a low cost develop-
nd evaluation board for the F3870
gcessor. At 3450 it is attractive
ustrial, educational. and hobbyist
er applications. The system is use-
Hebugging hardware and software
70, F3872, F3876 and F3878 sin-
microprocessor systems.
PEP system has a keypad and a
LED display. It interfaces with
™ or current loop terminals at 110,
1200 baud rates. System firmware
s a high speed paper tape reader
iram loading.

The PEP consists of 2K bytes of static
RAM expandable to 4K on board. The
board has a 2K ROM-based monitor,
memory map strapping options, crystal-
controlled system clocks, four general-
purpose programmable timers, and four
general-purpose interrupt controls. The
2K memory simulates the F3870 ROM
and the 4K expansion simulates the larger
F3872, F3878 or F3876 ROM's. An
additional [28-byte workspace is provid-
ed for storing processor registers. Fair-
child Camera and Instrument Corpora-
tion. 464 Eliis St., Mountain View, CA
94042.

Texas Instruments continues to expand
their 16-bit 9900 line with a new 4 MHz

WwWWW._americanradiohistorv.com

processor increasing throughput by one-
third. The TMS9900-40 CPU uses sepa-
rate address and data buses to reduce the
delays associated with sharing these two
functions on the same leads. This new
CPU supports DMA, memory mapped
and CRU 1/O techniques. (CRU is a com-
mand page switching technique allow-
ing memories larger than 65K to be ad-
dressed.) The other devices presently
available in the 4 MHz 9900 family are
the TIM9904-40 clock generator/driver,
the TMS9901-40 peripheral systems in-
terface and the TMS9902-40 asynchro-
nous communications controller. The
9900J-40 JL CPU is priced at $41.25 each
in 100 quantities. R-E
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SOME SAY IT WAS THE ORIGINAL 1973-74
energy crisis and the S5 mile-per-hour
speed limit that first started the auto-
motive hi-fi boom and gave us the so-
called ‘‘minispeaker.”” Qthers believe
that the smaller sizes of urban apart-
ments generated a need for small, high-
performance speakers. And a few

think that the minispeaker is just an
old European concept revived and
cleverly merchandised by a handful
of importers.

Hﬁlﬁll

i

Get big sound from little speakers at a modest
cost. Here’s how to build your own minispeaker
that will rival the performance of commercial ones.

GARY STOCK

Whatever the original source of
the trend, these breadloaf-sized small
speakers have become extremely
popular in the past few years, and
with good reason. They are physically
unobtrusive and easily shoehorned
into any available space. They per-
form admirably in applications ranging
from extension speakers in the home.
to automotive and RV speakers, to
rear-channel speakers in elaborate
time-delay music systems. Most im-
portant, the best of the breed sound
simply astonishing—as open and life-
like as conventional speakers many
times their size.

For less than thirty dollars, you can
build your own high-performance mini-
speaker, and achieve essentially the
same level of performance as found in
the $70 to $150 audio-salon models. It
uses the same basic format as assem-
bled versions: a sturdy cast-aluminum
enclosure having an internal volume
of about two liters, with a 4Y%-inch
bass/midrange speaker and a separate
tweeter. And, it has the same high-
style modernistic appearance as the
hi-fi-store version, with rounded cor-
ners and (if you so choose) a smooth
matte finish.

Before we get into the construction
of the minispeaker, let’s discuss each
of the system’s components, to get an
idea of how it works.

Bass/midrange driver

Like most other speakers of its type,
our minispeaker uses a single small
bass/midrange driver to reproduce
frequencies up to about the 5,000-Hz
crossover point. The driver is rela-
tively small, to fit into the modestly
sized enclosure, and it is thus limited
in the amount of bass energy it can
put out. That is because at bass fre-
quencies either a large cone area or
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the ability of the cone to move a con-
siderable distance back and forth
(called the speaker’s excursion) is
required. The driver’s designers have
alleviated that problem somewhat by
using a so-called ‘‘long throw’’ design,
in which a roll-surround and extra-
long voice coil permit the speaker
cone to travel farther than cones of
conventional 4%2-inch speakers, but
lack of high-level bass output remains
the speaker’s major shortcoming. For
reproduction of music in a normal size
bedroom or den, the speaker will be
limited to output levels of 90 dB SPL
(Sound Pressure Level) or so at low
frequencies. The system’s response
rolls off at 12 dB-per-octave below
approximately 100 Hz.

At high frequencies, the bass/mid-
range driver’s small diameter becomes
an advantage. The degree of direction-
ality or beaminess of any speaker is in-
versely related to its diameter, so a 41%-
inch driver will disperse high frequen-
cies over a wider area than would the
10- or 12-inch driver of a conventional
bookshelf speaker. It is that lack of
directionality that gives the best of
the current minispeakers, and this
unit, their sense of openness and depth.

Treble driver

The minispeaker’s treble driver is a
2-inch, paper cone unit. It operates
over a narrower range than do many
treble units in two-way systems, cover-
ing only the two octaves from 5,000 to
20,000 Hz. Since the power require-
ments at those high frequencies are
fairly low, the driver’s construction
has been oriented toward smooth,
extended response, achieved in this
case through a lightweight aluminum
center-dome and a very lightweight
voice coil, with a thin but well-damped



material for the cone. It is in-
1g to note that, although there
ing in loudspeaker-design theory
ctates that a given driver nust
ow moving-mass in order to
e extended high frequency
se, in practice it usually works
it way: Heavy cones and moving
slies usually decouple from the
coil at high frequencies and
stop moving.

over network

speaker’s crossover network,

in Fig. 1, is a first-order high-
ilter connected to the tweeter,
| series resistor to the tweeter,
:r’s output level (it is several
ire efficient than the bass unit, as
nmonly the case in two-way
s). Acoustically, however, the
rk is somewhat more complex,
t the bass driver has a rolloff
response at about 5,000 Hz as a
of its mechanical characteristics.
/. the voice coil of the bass/
nge driver decouples from the
neck gradually in that range of
:ncies, with a resultant 6 dB-per-
: attenuation at high frequencies.
of the drivers have total power
ases (theoretically, the integrated
f their outputs as measured at an
e number of points in a complete
2 around the speaker—practically
ved by measuring a driver’s out-
several discrete points) that roll
low their fundamental resonances
dB-per-octave. They also roll off
dB-per-octave, above the fre-
.y at which the wavelength is
to the diameter of the cone. Both
ose curves also figure into the
characteristics of the crossover.
: final analysis, both drivers roll
about 12-dB-per-octave outside
respective passbands, although
dual frequency-and phase-re-
;e curves may not reflect that.

sure

;e most small speakers, our mini-
ler uses an acoustic suspension
n; that is to say, its bass driver’s

—CROSSOVER NETWORK uses a 4 uF
itor to limit drive to treble driver.

stiffness is determined not by th€s
ness of the cone edge, but rather b
stiffness of the small volume of air
trapped in its enclosure. Below the
system’s resonant frequency of about
100 Hz, output falls at 12 dB-per-
octave, as it does for all other sealed
speakers. The enclosure itself is excep-
tionally rigid because of its aluminum
construction, and therefore fairly
resistant to the excessive vibration
of panel walls sometimes found in
larger wooden enclosures.

Acoustical treatment of the bass/
midrange driver

During assembly of the minispeaker.

the cone and domed dust-cap of the
bass/midrange driver must be treated
with a damping compound in order to
achieve best response. That compound
has three functions:

1. It adds additional mass to the
cone to balance the factors of
cone stiffness, cone mass, and
cabinet volume for optimal bass
response.

2. It eliminates the tendency of the
cone paper to absorb moisture
under humid conditions and
protects it from response vari-
ations caused by changes in the
weather.

3. It damps out independent mo-
tion of different parts of the
cone. That cone break-up, as it
is called, is a major cause of
peaks and dips in frequency
response and results in unnatu-
ral sound. Four small felt pads
are also cemented to the cone
to reduce break-up.

Assembling the speaker

The first step in constructing the
minispeaker is to prepare the enclo-
sure. Since the enclosure is cast metal,
first remove the rough edges from both
parts of the cabinet using a fine, flat
file. Then, with Fig. 2 as a guide, mark
out the front-panel mounting-holes as
well as the boundaries of the driver
mounting-holes. All of the front-panel
mounting-holes should then be center-
punched and drilled. Use a 3/16-inch
bit and deburr the holes if necessary.
Two additional 21/64-inch holes for the
banana-jack connectors should be
drilled on the rear face of the aluminum
cabinet at this point (locating them at
one corner of the back panel generally
minimizes the wire run down to the
rear deck or shelf, but the position of
the connector holes is not critical). The
same 21/64-inch bit should also be used
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to drill two holt sctad: .
the driver-hole markings; those will
serve as the entry holes through which
the head of the nibbling tool is inserted.
Nibbling the driver mounting-holes
takes a good 30 minutes per enclosure.
and requires careful attention to the
edge markings.

When the holes are complete, smooth
the cut edges with a half-round file and
with coarse sandpaper. Then give the
entire enclosure—both the front panel
and the cabinet section—a finish sand-
ing, preparatory to painting. Any good
spray enamel can be used to paint the
enclosure. but for best adhesion. an
initial coat of metal primer is usually
necessary.

Part of the treble driver’s frame will
have to be cut away with metal-cutting
shears, as shown in Fig. 3, to permit
the unit to fit in the compact case. The
template in Fig. 2 will indicate where
to cut. Be very careful not to cut too
close to the cone of the speaker, or to
bend the frame.

With the enclosure painted and fully
dry, install the drivers, sealing them
into the enclosure using a bead of caulk-
ing compound, as shown in Fig. 4. Use
8/32 round-headed hardware, with
washers for the treble unit (Fig. 5), and
lock all of the nuts and bolts with a
thread-locking compound to prevent
them from loosening and causing buzzes
and rattles. When the drivers have
been fully tightened down, there will
be some excess caulking compound
that has been squeezed out by the

E”

086} H38W3030

[4)]
w



DECEMBER 1980

wn
=y

— =

—
/
e"”e

——2.375—
/ﬁ\/
/ |

—

1.625 —»

A
L——z.zsz——J

NOTES:

1. ALLMOUNTING HOLES .1875 (3/16) DIAMETER
2. ALL DIMENSIONS +.010 INCH
3. ALL DIMENSIONS IN INCHES

FIG. 2—CUTTING AND DRILLING template for front panel also indicates section of treble-driver frame

that must be cut away to meet space restrictions.

FIG. 3—TREBLE DRIVER'S FRAME is trimmed
using metal-cutting shears.

FiG. 4—CAULKING COMPOUND is used to give
air-tight seal when speakers are mounted.

FIG. 5—METAL WASHES secure treble driver
frame to front panel.

PARTS LIST

Cast aluminum enclosure with cover,

approximately 7.4 x 475 x 3 inches

(Bud CU-347 or equivalent)

4.5-inch bass/midrange speaker
(A11EC80-02F)*

2.25-inch treble speaker (MTR225HFC or
K225)*

15-ohm, 5-watt composition or wirewound
resistor

4 uF, 35-volt mylar, or nonpolarized
electrolytic, capacitor

Banana jacks (2), one ea. red and black,
with matching plugs

8-32- x 3/4 round-head bolts with nuts
and lockwashers (6 sets)

Felt feet (4)

Miscellaneous: 18-gauge insulated wire

in two different colors, clay-type rope

caulking compound (Mortite brand or

equivalent), acrylic matte medium (avail-

able at art supply stores), grille material,

solder, etc.

*NOTE: One course for these speakers is
McGee Radio & Electronics Corp., 1901
McGee St., Kansas City, MO 64108.
Catalog available upon request.

tightening process. It should be cleaned
away using a cotton-swab stick or other
pointed object that will not scratch the
painted surfaces.

Install the rear-panel banana con-
nectors and solder two 8-inch leads
from them to the terminals of the bass/
midrange driver, taking care to main-
tain polarity. Then solder the series-
connected capacitor and resistor of the
crossover network to the bass driver's
additional positive lug, and to the
tweeter’s positive terminal. The capa-
citor and resistor should be cemented
to the front panel surface using an RTV
silicone-type adhesive. as shown in
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FIG. 6—SILICONE SEALANT holds crossover
network components to front panel.

FIG. 7—POLYESTER PILLOW BATTING makes
a good and inexpensive acoustic absorbent.

Fig. 6. Another short wire runs from
the bass/midrange driver’s negative
terminal to the tweeter’'s negative ter-
minal. to complete the ground side of
the crossover network.

The speaker is now fully wired and
electrically complete. but a number
of additional steps are required to as-
sure good acoustic performance. As
shown in Fig. 7, the enclosure should
be loosely filled with polyester pillow-
stuffing material, which acts as an
acoustic absorbent to suppress reso-
nances inside the cabinet. When that
has been done, the enclosure should
be closed up, after a bead of caulking
compound has been placed in the ridge
near the rim of the front panel to seal
the cabinet. Any excess compound
squeezed out as the six fastening screws
are tightened should be cleaned away
as described above.

The most unusual step in the mini-
speaker’s assembly is the treatment
of its bass/midrange driver cone with
a damping/waterproofing compound.
As discussed earlier, the compound
and the felted material added to the
cone have several purposes.

To treat the cone. apply a liberal
coating of matte medium (see parts list)
to the cone surface, covering the domed
center portion and the surface of the
cone out to the roll surround, but nor
the surround itself. When first applied,
the material is white, though ultimately
it dries clear. While the first coat is
still wet. position four 1x I-inch squares
of common fabric-store felt on the flat
conical portion of the cone surface.
as shown in Fig. 8. Let it drv for several
hours, and then apply a second coat

continued on page 105
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Part 5—It’s time to get the show on tne road! In

this part we’ll finish the body, give the robot a

voice, and provice the means to command it.

JAMES A.GUPTON, JR.

ONTH, TEE FOURTH PART OF THIS SERIES DESCRIBED THE COMSTRUCTION
»ody frame and covered the zreas of adding 2ocy rotation and arm-
nt capabilities. In this part we ll complete the 3ocy »ring, aid somz
lectronics, cover the frame witk a decorative skin, £nd build & pemote-
[[).8
; getting started, a peint about the shaulder motoses, disc.assed .n Part
be made. The gear motors recommended usually have their dsve-
'set slightly from the center. That means that if both the .eft and
motors were to be installed r:ght-siZe-up, one arm would te
orward taan the other.
1id that embarrassment, mount ane of the motors uaside dowr.
35 illustrates the use of terminal str 3s for motar orrectiors
~switch wiring. Those *‘local” serminel strips simp.ify connec-
ween ths components and the 32-pcsition “master” terminal
ted in tke mobility base. Circui: tracing is further smplified bv
f separate cables for the right and left sides of the rabat’s bod>.
ling is used extensively to make things 2ven easier to folow. Br:
i use the wiring diagrams provided w._th this series it vould be
lea for you to make your own diagrems, showing :he color
1 termiral identification system you use. That wil fix in
d exactly how your robot is set up.
" terminal strip and a “right” one sh-uld be attached to  /
support zolumns used to mount the shoulder motors If
motors are still in the future for your robot, the
be mounted on the columns nearest ~2e points
{ arms ave attached to the body.

the robot

expensi~e options you can add to yomr
an amplifier and speaker, and a horn.
ker is lacated at the front of the
ween two support columns (that
in Fig. 27 of Part 4). Two
:s should be added to give
er furtker support. Fig- «/
iws a 6 X 9-inch speaker, \

with a 12-volt horn, in /
ke care to “‘contour” the

Wy
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FIG. 35—LOCAL TERMINAL STRIPS make con-
nections to motors and switches simpler.

FIG. 36—SPEAKER AND HORN will later be cov-
ered by grille mounted over hole in skin.

crosspieces to conform to the bulkhead
shapes, in order to prevent the skin from
bulging at this location.

The amplifier for the speaker can be
new, or scrounged (from a discarded
8-track tape player, for example), or built
from scratch using one or two IC’s. If you
decide to build your own, refer to back
issues of Radio-Electronics for ideas. For
example, see “uA783 Audio Amplifier,”
November 1980 issue.

The voice of the robot may be prere-
corded on cassette and played back
through an inexpensive recorder, using
the amplifier and speaker connected to
the recorder’s earphone jack. The cassette
recorder’s motor can be controlled from
the command console through a connec-
tion to the recorder’s MOTOR jack by
means of a subminiature phone plug.

It would be a good idea to use minia-
ture phone jacks at the amplifier so that
the speaker and audio connections can be
easily disconnected if repairs are needed,
and to simplify the changeover from cas-
sette recorder to wireless microphone lat-
er on.

The skin

So far, the robot has taken shape pretty
well, but has still looked somewhat . . .
naked. Now that the terminal strips and
audio options have been installed, we can
remedy that.

The fabrication of the skin is a bit
tricky, so take your time, have patience,
and double-check each step before going
on to the next. Your efforts will be
rewarded in the end.

The skin will be made out of Formica,
which is available in 30-inch widths at
most lumber or construction-supply
houses. For the size robot we’ve been de-
scribing, you’ll need 65 inches of .030-
inch thick material. Figure 37 shows the
final skin dimensions.

The first, and most difficult, part of
this operation involves cutting the holes
for the shoulder motors so that every-
thing will line up perfectly. You’d better
get someone to help you.

To start, use a metal tape measure (the
fabric ones used in making clothes are not
accurate enough) to determine the dis-
tance along the circumference of the top
bulkhead from the front edge of one
shoulder-motor housing to the front edge
of the other. Mark the top bulkhead at
the midway point.

The tape measure has to be held firmly
against the bulkhead all the way, and
must not sag. Also, to avoid any error that

might be induced by the presence of the
end-clip (it will prevent you from keeping
the end of the tape measure in contact
with the bulkhead), start measuring three
or four inches from the end of the tape.

Remember, later, that you did this! If
you started three inches from the end of
the tape, and your reading was 22 inches,
the actual distance was 19 inches!

Now, unroll the sheet of skin material
with its slick side (that will become the
outside of the skin) up. Using one-inch-
wide masking tape, secure it to a flat sur-
face and measure it from end to end, the
long way, to determine its center. Do that
near both the “top” and the “bottom” of
the sheet and then draw a center line
through both points, using a china-mark-
ing pencil.

On either side of the center line, mark
the positions of the shoulder-motor front
edges. Do that by first dividing the dis-
tance measured earlier along the top
bulkhead by two, and then making a
mark, on either side of the center line, at
this distance from it.

Then measure the horizontal and verti-
cal dimensions of the shoulder-motor
faceplates, and note their distance from
the top of the top bulkhead. Mark those
points on the skin material, using the
front-edge markings as a starting point.
You should wind up with a rectangle
approximately the size of the motor-
mounting plates and starting about V-
inch from the top of the material, if you
are building a robot the same size as the
prototype.

Before you start on the shoulder motor
openings, double-check all your measure-
ments! Remember, you’re a surgeon,
now. With an old magazine or pile of
newspapers under the work area, you can
begin. You can use either a single-edged
razor blade (dangerous), a sharp pocket
knife (also dangerous), or an X-acto knife
(less dangerous). Work gloves wouldn’t
be a bad idea.

Very carefully, cut along the inside of
the inscribed area, using several light
strokes rather than one heavy one. The

60.00
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FIG. 37—FORMICA SKIN measures 20.5 x 60 inches. Text gives information on skin embellishments.
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PARTS LIST

Supplier’s Supplier’s
Size Quantity | part no. |Supplier Item Size _Quanmy part no. |Supplier
30 X 60 in., 1 Local Terminal strip 8-position 3 264-670 @
.030-in. thick
Switches:

e 18-in. 1 85,216 © $1, 57 SPST 2 275-324 | (D
diameter S2, S5, S9 N.O. 3 275-1547 | (D
or momentary

12-in. 1 85,108 © pushbutton
diameter $3, S4, S6, S8, |DPDT, center- 7 275-1545 | (D
to fit e-in. 4 Local $10-812 off
hole Miscellaneous: amplifier and cassette recorder, decorative trim,
adhesive, hardware for speaker and horn mounting, etc.

i0 Y2-inch 5 (see text) Local

3 1 SUPPLIERS:

! (Nl ' Loge! © Edmund Scientific Co.

6 X 9 inches 1 40-1268 | (D 101 East Gloucester Pike
Barrington, NJ 08007
12 VDC 1 273-051 ®
(D Radio Shack
8-conductor 100 ft. ©) (consult local phone book)
color coded
or @ Electronics supply house
15-conductor 50 ft. (consult local phone book)
color-coded

X 7X11X2 @
inches
(approx.)
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SOMMAND CONSOLE provides the
controlling remotely via cable.

FIG. 39—DRILLING TEMPLATE shows suggested switch placement. Dimensions and. layout may be

revised to meet specific requirements.

the holes. Always file from the outside in,
using single strokes. Never apply pressure
on the return stroke, since that will cause
the surface of the skin material to chip.
When the motor-mount openings have
been trued and fitted, the next step is to
measure the distance from the top of the
top bulkhead to the bottom of the bottom
one. Transfer that dimension to the skin
material (in at least two places) and draw
a line along the entire length of the skin
to indicate its bottom. Cut along the out-
side of that line using a pair of heavy
scissors. You should now have a piece of
material that will completely enclose the
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robot’s body—and then some. Save the
part you cut off—it can be turned into
surface embossments later.

Place the skin into position over the
robot’s body, using the shoulder-motor
openings as lacating points. Wrap the
skin around the body so it overlaps.
Locate the nearest support-column posi-
tion and mark the skin on both sides of it
to give at least '/>-inch of overlap at that
point. Be sure to mark both the top and
bottom of the skin. You can use the scis-
sors to cut the skin to size.

One more opening has to be cut—the
one for the speaker. Remove the skin
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from the robot and again tape it down in
your work area. Determine where the
speaker opening will be (use the same
techniques described above) and mark a
rectangle over the center line that is '/»-
inch smaller on each side than the size of
the speaker cone. The surgical technique
for cutting this hole is the same as
before.

Embellishments

There are several simple things that
can be done to give the robot a more
sophisticated appearance. The easiest is to
cover the speaker opening with a piece of
porous foamed-plastic or metal speaker-
grille material. That, of course, should be
mounted from the inside of the skin.

Self-adhesive, metallized sheet plastic
can be used to give the effect of chrome.

The skin may be embossed using rem-
nants of the skin material, cut to size and
attached with contact cement, plastic
glue or epoxy. The smooth surface of the
skin material is reluctant to accept certain
cements and should be roughened with
coarse sandpaper prior to receiving the
add-on’s. Use weights on the emboss-
ments until the glue sets. You can get
some ideas for embossments from those
shown in Fig. 37, but let your imagination
rein free!

In cutting out the embossments, you
should observe the natural curve of the
material. The shapes you cut for hori-
zontal embossments should be cut so
their grain runs the same way as that of
the skin. Those for vertical shapes should
be cut against the natural curl.

An ordinary hole-punch can be used to
simulate rivets or—better yet—screw
heads can be severed from their stems
and glued to the skin. Try using silicone
sealing compound, which will give adhe-
sion along with a bit of flexibility.

Once the cement has set, the skin can
be permanently affixed to the body. After
seating the motor facings in their open-
ings, wrap the skin around the body to the
“lap” position you determined earlier.
Start at the center line and drill a small
hole to, and through, the top bulkhead to
act as the lead hole for a sheet-metal self-
tapping screw.

That type of screw is preferred because
it holds better in particle board (the bulk-
head material) than regular wood
SCrews.

If your alignment is good, you'll need
only five screws to secure the skin—one
each at the top and bottom of the front
center-line, and one each at the top, mid-
dle and bottom of the rear overlap area.
Use more if it makes you feel better.

Finishing

Before you paint the body, clean it up.
Excess cement that may have seeped
from under the embossments can be
removed using a sharp blade. If there is so

much seepage that it resists cutting,
remove it with a file and, toward the end,
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FIG. 40-—CONTROL CONSOLE wiring diagram, as viewed from fop of switch panel. Switches are
shown in black; wiring and connections to terminals in color.

with No. 000 emery cloth.

Before applying the paint, cover any
metallized areas with masking tape,
trimmed to size. Also, be sure to cover
the speaker opening. You don’t have to
cover the motor-mounting plate or the
motor shaft unless the shaft already fits
very tightly into the manipulator’s open-
ing. If that is the case, tape only the
shaft.

Also, cover any areas—such as the
mobility base—that you may not want to
paint, or may want to paint a different
color. (If necessary, a little paint remover,
gingerly applied, will completely erase
your mistakes.)

Flat white (although the choice is up to
you) spray ename! produces a good finish,
and three light coats will do a better job
than one heavy one. Hold the spray can
about a foot from the surface, using
strokes that begin at the top of the body
and go to the bottom. Work your way
around the body, and then rest and let the
paint dry. Do that three times.

If, for some reason, the paint drips, let
it dry completely and then file and sand it
down. Repaint that area very lightly.
(Such repainting doesn’t count as one of
the three coats.)

Any embossments you want to be of a
color different from that of the skin
should be painted before the skin is done.
After the skin has been painted, the
appropriate areas should be roughened
and the embossments cemented to them.
Take care-—touching up can be very
touchy!

Finallly, before attaching the robot’s
manipulators to the shoulder motors, drill
or punch (using a chassis punch) two '/»-
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inch diameter holes, about one inch apart,
in the skin on either side of the gear-
motor axle, and about two inches below
it. Place rubber grommets into those
holes to protect the motor and limit-
switch wires that you will now pass
through them-—to be connected to the
“local” terminal strips—from abrasion.
Allow enough slack in those wires to per-
mit the manipulators to move from a
straight-up position to one about 45 de-
grees beyond the straight-down one (so
they extend slightly behind the robot).

Control console

This is the moment we’ve been waiting
for—the means to give the robot its first
instructions. The control console, shown

FIG. 41—ROBOT'S DOME can be made from
salad-spinner or from terrarium cover.



38 and 39, is connected dy an
cable to the mobility base. The

be any convenient size—the
ed one measuring 7 X 11 X 2
*he switch holes are '/e-inch in
and should be drilled before the
onsole is finished. Refer to Fig.
top view of the console. showing
.g connections. Note the use of
ing. A total of 12 switches is
(see parts list). Press-on letter-
se used to designate the switch
., and a coat of clear acrylic spray
o protect the labels from wear

nbilical cable may be made up of
re cables, or two 15-wire ones. It

will run to the 32-position mobility base
terminal strip (Part 3, Fig. 26), from
which signals will be routed to the appro-
priate switches and motors. While DC
power can be supplied to the robot via the
umbilical cable, heavy cable would be
needed; it is better to rely on the battery
in the mobility base (see Part 3).

It should be noted that the 12-volt neg-
ative (—) line is common to all switches,
including those wired to operate at re-
duced voltage (with 5-ohm dropping re-
sistors).

The reader should also refer to Part 2
of this series, which discusses the wiring
of the limit switches—and give particular
attention to Fig. 18.

Finally, the robot’s crowning glory,
shown being added in Fig. 41, is a clear
plastic dome—that can be made from
part of a “salad-spinner” or is available
from the source indicated in the parts
lists.

This completes the basic design details
of Unicorn-1 . . . but there’s more to
come. The next installment will cover
such topics as:

1. LED’s for motor-direction indica-

tion.

2. A rotatable end effector for the

robot’s arm and a new extendible

arm.
And those two items are only the
beginning . . . R-E

114 RAM
has announced the 2114A
-ersion of the 1K X 4-bit static
ccess-memory. While it draws
current than the standard 2114
new version has a speed range of
0 nanoseconds. Pin-for-pin com-
between the old and new parts
m useful in upgrading existing
as well as in new designs of
cessor systems, buffer memo-
main memory systems.
ras now had three years experi-
h the HMOS process and says
is proven to be very reliable and
:cepted.
AM’s range from the 120 nano-
{0 milliamp, 2114-AL-2 to the
second, 70 milliamp, 2114A.-5.
r the respective RAM's are $20
the high-speed, low-current IC,
80 each for the higher-current,
sed part, in 100 quantities.
s also offering a math processor
1 high-speed mathematical capa-
microprocessor systems. Most
nputers rely on software routines
out time-consuming math func-
ie Intel 8232 and 8231 arithme-
ssing units are aimed at industri-
31, numerical control, scientific
on, and graphics and pattern gen-
Speed improvements are in the
10 to 100 times compared ta
-supported floating-point math
The IC’s referred to are shown
bl
232 does 64-bit, double-precision
point addition, subtraction, mul-
n, and division. It can also do
ath at higher speed. Single-preci-
Itiplication takes about 100 mi-
ds.
231 does. fixed point, 16-bit and
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£z Mme?

FIG. 1

32-bit addition, subtraction, multiplica-
tion, and division, and can also calculate
sine, cosine, tangent, inverse sine, inverse
cosine, inverse tangent, square root, loga-
rithm, natural logrithm, exponentials,
and powers.

The IC’s use a 16-bit arithmetic logic
unit, a microprogrammed algorithm con-
troller, an 8 by 16 operand stack, a 10-
level working register stack, command
and control registers, and a control ROM.

Both devices come in 24-pin packages
and require +12- and +S5-volt power
supplies. They interface to the 8080,
8085, and 8088 microprocessors as well
as to other processors with 8-bit data
buses. Intel Corporation, 3065 Bowers
Avenue, Santa Clara, CA 95051.

Microprocessors

Fairchild’s PEP is a low-cost develop-
ment and evaluation board for the F3870
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microprocessor. At $450 it is attractive
instrument for industrial, educational,
and hobbyist computer applications. The
system is useful in debugging hardware
and software for F3870, F3872, F3876
and F3878 single-chip microprocessor
systems. The PEP’s program memory can
be downloaded from a cross-assembler
running on another microprocessor devel-
opment system.

The PEP system has a keypad and a
siz-digit LED display. It interfaces with
RS-232C or current-loop terminals at
110, 300 or 1200 baud rates. System
firmware supports a high speed papen
tape reader for program loading from that
medium.

The PEP consists of 2K bytes of static
RAM expandable to 4K on board. The
board has a 2K ROM-based monitor,
memory map strapping options, crystal-
controlled system clocks, four general-
purpose programmable timers, and four
general-purpose interrupt controls. The
2K memory simulates the F3870 ROM
and the 4K expansion simulates the larger
F3872, F3878 or F3876 ROM’s. An
additional 128-byte workspace is provid-
ed for storing processor registers. Fair-
child Camera and Instrument Corpora-
tion, 464 Ellis St., Mountain View, CA
94042,

Texas Instruments continues to expand
their 16-bit 9900 line with a new 4 MHz
processor increasing throughput by one-
third. The TMS9900-40 CPU uses sepa-
rate address and data buses to reduce the
delays associated with sharing these two
functions on the same leads. This new
CPU supports DMA, memory mapped
and CRU 1/O techniques. (CRU is a
command page switching technique al-
lowing memories larger than 65K to be
addressed.)

The other devices presently available in
the 4 MHz 9900 family are the
TIM9904-40 clock generator/driver, the
TMS9901-40 peripheral systems inter-
face and the TMS9902-40 asynchronous
communications controller. The 9900J-
4D JL CPU is priced at $41.25 each in
190 quantities. R-E

0861 H39GW3034A

[3)]
©0



RADIO-ELECTRONICS

[+2]
o

GIRGUINS

USEFUL
TROUBLESHOOTING
HINTS & TIPS

Expensive equipment isn’'t the answer to every service
problem. Here are some alternate approaches.

IT SEEMS A SHAME THAT IN OUR NEW
technology, the older and more com-
fortable methods of troubleshooting are
lost forever. If any of you are old
enough to remember or to have worked
with vacuum tubes, you will no doubt
recall the use of the **circuit-disturbance”
technique for troubleshooting a vacuum-
tube circuit. In the older and less com-
plicated days, all one had to do was, in
effect, to short the grid to ground and
listen (assuming the circuit was an
amplifier) for a corresponding click at
the output. The louder the click, the
more stages of operational amplifica-
tion. But, alas, all of that has changed.
Today’s test equipment is more likely
to consist of such tools as muiti-digit
voltmeters with accuracies in the area
of 0.1%. The purpose of this article is to
explore some new techniques which
actually have their basis in older tech-
nology and to take a fresh look at some
of the problems we all face in repairing
sophisticated equipment. Case histories
of actual problems will be used
wherever possible.

The “lost” power supply output

It started out as a routine service call
to an area hospital. A newly-installed
patient-monitoring system was mal-
functioning at one bedside. As long as
the medical technician plugged in an
analog-display device or module, there
wasn’t any problem, but the moment a
digital-display module was connected,
the lights dimmed and the system failed.
Each monitor unit contained its own
regulated DC power supplies with
+ and — 12-volts and 5-volts DC avail-
able and, according to the manual, the
supplies were capable of providing at
least one full ampere in all modes.
There was a conventional ‘‘crowbar’

circuit to shut down in the event of
problems, but a cursory check with a
meter showed that the crowbar had not
shut the supply down; nor did it appear
that any of the supply voltages were off.
According to the manufacturer, the
supply voltages were to be 12 and S-
volts respectively, with a tolerance of
T 5mV, and that indicated the use of a
digital voltmeter for verification and
adjustment, if necessary. No adjust-
ment was required; a check of the
boards revealed no shorted components,
and the cables connecting the supply
with the ‘‘motherboard”’ in the cabinet
also appeared to be essentially normal.
Yet, when power was applied to a
digital module, everything came to a
shutdown. Normal troubleshooting
techniques were used, and the digital
meter verified that the correct voltages
were present at each and every ‘‘land™”
on the motherboard for each position.
A different module was tried and the
same result: shutdown. Having tried
virtually everything possible, I sub-
stituted another power supply and still
found the same condition. It was
obvious that the problem was no doubt
simple, yet had escaped my multi-digit,
three-decimal-point-accuracy  meter.
Looking through my tool box, I found a
device that I felt just might be the
answer to my problems, or at least
could start me in the right direction. A
piezo-electric sounder, capable of
operating over a range of 6 to 28 volts
DC was left over from another service
call. I also had a small full-wave bridge;
and the circuit shown in Fig. 1 was born.
In essence, the basic device is a volt-
age sniffer, which in my case enabled
me to locate the source of my problem.
How, you ask, did a few components
with value of perhaps ten dollars solve
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ELLIOTT S. KANTER

a problem that the digital meter could
not? The answer is simple: The little
tester could do someting that the high-
priced meter could not—it could load
the circuit down, by about 20 mA. That
corresponded to the load presented by
the digital-display devices, and within a
few minutes I was able to locate the
problems with both power supplies.
Although they measured and indicated
correct voltages on high-input imped-
ance meters, neither of them could
deliver the rated circuit due to cold-
solder joints between the wiring
terminals and the PC-board lands. Those
cold-solder joints were drawing the sup-
plies down to the point where they
could not furnish the 60 mA or so re-
quired to operate the modules. The
liberal application of a 100-watt solder-
ing iron to the terminals solved the
problem. The circuitry shown by the
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VOLTAGE SNIFFER loaded down circuit men-
tioned in text, pinpointing the trouble.
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1es was added later so that this
ice could function as an audible
y tester, another valuable addi-
ie service toolkit. ]
‘hat case reminded me of was
hat simpler might just be better.
watched electricians test cir-
1g lamps attached to test leads
gave me the basic idea for this
1t there is a fuse added in the
ity’’ side just in case you try to
using the wrong test leads.
:r has literally paid for itself a
times over by allowing me to
- the presence of voltage with-
ing to worry about polarity
hy a bridge rectifier is used).

y wife’s sewing basket
you ever come across a tape
iere a belt had slipped off a
id there were two ways to get it
? The first was to disassemble
‘e works and run the risk of
nall parts, or watching those
wded Phillips screws disintegrate
our eyes. The second was to
e way of getting into the works
and re-positioning the belts
the pulleys without wasting
disassembly and reassembly
1g the risk of losing parts.
1swer or solution came to me
ht as I rummaged my way
my wife’s sewing basket. I
son some lovely thin plastic
vhich just happened to have a
< at one end. I couldn’t believe
! Here’s exactly what I'd been
for. I'd never found anything
an electronics tool catalog, but
- did my wife have one—she
vhole assortment of different
1 shapes. On questioning, she
1 that belt positioner as a

crochet hook, and further informed me
that they were available in a variety of
sizes—and to keep my hands off her
stuff! A trip to the local department
store provided a literal treasure chest of
tools, and all of them found in the **No-
tions-Sewing’’ department. The size
*“G” hook seems to fill the bill for me
although I gently bent it a bit after
softening the plastic in hot water to
make it even more useful. What’s even
better, those hooks come in conductive
(metal) and non-conductive (plastic)
versions, and cost less than a dollar.
The plastic versions are also a best bet
for probing for loose wires and com-
ponents while the chassis is ‘‘hot.’” Be-
cause they are plastic, there is no danger
of short circuits.

After finding the ideal tool once in
her sewing bag. I remembered what I
used to use to clean out solder from cir-
cuit board holes when I worked at the
hospital. Back then, I'd use a 28-gauge
syringe/needle assembly, but it seems
that the federal government frowns on
civilians’’ having needles and syringes,
and I had to give that trick up when I
left the hospital. You see, the needle
was made of stainless steel and solder
would not adhere to it. After heating
the pad, you could pass the needle into
the hole, and remove the heat. The re-
maining solder would cool and you
could then remove the needle (the
plastic syringe made a great handle),
leaving a perfectly clean hole. What
was even better was the fact that those
needles were available in a variety of
sizes, which were the same as wire
gauges. | really missed them—until I
spied my wife’s collection of sewing
needles and glory be—they were stain-
less steel, came in a variety of sizes.
and I couldn’t get into trouble for using
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them (unless I tried to take them from
my wife).

Again, at the department store, I pur-
chased an assortment of sewing needles
and made a tool using small sections of
dowel rod, about four inches long, and
about the diameter of a pencil. I drilled
a tiny pilot hole in one end, inserted the
needle, sharp-end out, and a drop of
glue secured the tool. When I fimished,
a collection of the best hole cleaners
was mine for a few pennies worth of
materials and a drop or two of glue.
They work just as well as the hospital
supplies and can be easily carried in my
tool kit. Please note—put a small cork
or piece of plastic foam around the tips,
since they are sharp and can cause
painful punctures. The handle prevents
you from getting burned, for although
stainless steel does not permit solder to
adhere, it does conduct heat well.

Testing for safety

Most cities now require certain key
electrical outlets in damp areas such as
basements and workshops to have
specially protected GFI (Ground-Fault
Interrupter) circuits installed. What
those devices do is to monitor the state
of the lines and, if a fault current of 5
mA or greater is detected between the
“hot’’ line and ground, trip the circuit
and cut the power. Those devices have
probably saved a lot of lives, and new
tool extension-cord sets have them
built-in. But, if you don’t test a GFI de-
vice, how do you know it is working?
More important: Will it work and save
you from a potentially dangerous elec-
tric shock when the time comes?

Testing a GFI is simple, and the cir-
cuit in Fig. 2 shows you how to make a
simple set to test the 5-mA GFI’s
normally found around your home. A
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plastic-shelled three-prong plug is used
together with a variable resistor and a
switch. A small neon indicator com-
pletes the circuit. The indicator will be
on before you press the test switch and
must extinguish after the GFI trips.

If the lamp remains on there are two
possible problems: 1) The GFI is defec-
tive, or 2) the resistance doesn't
simulate a 5-mA-fault from ground to
the **hot’" side of the line. You should
measure the current as you adjust the
resistor; the calculated resistor value
for a nominal 120-volt line is 24K ohms.
To use the device, simply plug it into an
outlet protected by a GFI. The lamp
should be on;/ depress the switch and
the lamp should now be off. Reset the
GFI after having established that it is in
working order.

Static electricity and CMOS don’t mix

One drawback to CMOS circuitry is
that while it can operate better at lower
voltages and current drains than TTL,
and produces less heat, it just can't
tolerate static electricity. Static elec-
tricity, or the control of it, is a familiar
subject to people who work in hospital
operating rooms. They don’t deal with
CMOS all that much, but in the medical
profession, static-electric discharges
have proven in some cases to be fatal.
Those cases had to do with leaks of
flammable gas, such as an anaesthetic,
in the operating room. A minute spark
caused by a static-electric discharge
has been sufficient at time to cause an
explosion.

Techniques to control static elec-
tricity were developed, and those inter-
ested in the many ways it can, or
should, be controlled can get a copy of
NFPA (National Fire Protection Asso-
ciation) Booklet 56A. which should be
available in your library. Static elec-
tricity is produced by friction when two
dissimilar materials come into contact.
That’s more or less a simple explana-
tion, and equally simple is a method to
static-proof your work area. All you
have to do is to eliminate differing
materials or potentials. In the operating
room, we used conductive furnishings
and rubber. But, those are not conduc-
tive in the insulator/conductor sense
we're all familiar with.

Conductivity, from a static-electric
standpoint refers to a material that
measures from about 25K ohms to 1
megohm. If all surfaces can be held to
around that value, there isn’t much
chance for a static-electricity problem
to develop, providing you keep the
humidity at a minimum value of 50%.
That’s easy; simply fill a wastebasket
with water, roll up the Sunday news-
paper and tie it securely, and let it sit in
the water and act as a wick.

That takes care of the humidity, but
what about the work area? The top of
Fig. 3 shows a conductive surface that

FIG. 2—GROUND FAULT INTERRUPTER circuit tester (at left) is easliy housed Inside plastic-shelied

three-prong plug.
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FIG. 3—INDIA INK is conductive and can be used for grounding purposes. Several coats wiil give you

a resistance of about 25K ohms.

is connected through at least a 25K
ohm resistor to ground. The conductive
surface becomes the top of your work-

bench. Next, we go back a few years

and make a Mylar bracelet for you to
wear that will have a resistance of at
least 25K ohms. Oldtimers will remem-
ber the use of India drawing ink to
make resistors. All you do is paint a
stripe on the Mylar bracelet, allow it to
dry, measure with an ohmmeter and re-
peat until you have at least 25K, but
less than 1 megohm, of resistance. (See
bottom of Fig. 3.) Then connect to
ground through a flexible wire. That
part is tricky and you may need as-
sistance in securing the snap fasteners
(again the ‘‘Notions’ department) to
the ends of a flexible plastic strip.
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With the work surface conductive,
and you likewise, plus the added
humidity, you still might want to make
the hand tools you use conductive, as
well, by painting a stripe of ink from the
metal to the handle where it will be in
contact with you and thence to ground.
Note: That makes the tools somewhat
conductive so don’t rely on them when
working around live circuits.

Now that you have put everything at
a safe potential, electrically or static-
electrically speaking, you shouldn't
have any problems with static discharge
ruining your IC’s. Just remember to re-
fill the wastebasket with water every so
often.

I hope that you will be able to put
these tips and circuits to good use.R-E



VERSAL TESTER IS USED TO
100t digital logic and counting
It performs useful checks of
, capacitors, transistors, and
1er electronic components. It
be used to test audio and AM
cuits.
used as a digital pulser, the
ad of the Universal Tester can
to change state from high to
ow to high on command, by
a pushbutton. Using two slide
you can program the trigger
‘hange state either three times
o seconds or about 550 times a
with a LED displaying the
Ihat is extremely useful in
digital counting circuits
', fast, slow, or as you desire.
node, the Universal Tester is
by the circuit itself (from 3- to
DC), so it can be used with
L, or CMOS circuits.
used as a troubleshooting in-
, the Universal Tester gen-
550-Hz string of squareware
iith a 50% duty cycle. When
lses are fed through an ear-
" speaker in series with a com-
nder test, the pulses are heard
.. The LED acts as a visual in-
If the resistance is low, the
loud and the LED is off; if it is
wnd 100,000 ohms) the sound
audible and the LED is bright.
ans you can test a circuit for

continuity, with a rough idea of the re-
sistance in between the test points.

How it works

The schematic (Fig. 1) shows the
simple Universal Tester circuit. A
single 4069 hex-inverter IC is used. If
switch S4 is in the PULSER (OFF) position,
power is obtained externally by connect-
ing the black clip to ground and the red
clip to the positive circuit voltage. In-
verters IC1-a and IC1-b, together with
R1, R2, and CI, provide an alternate-
action output at pin 4 of IC1-b. Each
time S1 is depressed the logic level
(high or low) at pin 4 changes, and stays
at that state until switch S| is depressed
again.

Inverters ICl-e and ICI-f, together
with R3, R4, and C2, produce a square-
wave at a frequency of about 550 Hz,
with the output signal at pin 10. When
switch. 83 is put in the SLOW position,
capacitor C3 is placed in parallel with
C2 and the output is now slowed down
to about 12 pulses per second.

Switch S2 selects either the manual
pushbutton output or the AUTO (auto-
matic 2-speed) output, which is fed
through a buffer made up of inverters
ICl-c and IC1-d connected in parallel.
This provides more driving power than
using either section by itself. That is
done because the outputs of each sec-
tion are limited in their ability to source
or sink current.

www americanradiohistorv com

The LED monitors the status of pins
6 and 8 of ICI, glowing whenever they
are high. Resistor RS raises the im-
pedance at the output so the Universal
Tester doesn’t look like a virtual short
to an external circuit, and also provides
current-limiting for LEDI1. In the
MANUAL mode, the LED goes on or off
each time you push S1. In the AuTO
mode, the LED blinks on and off about
three times every two seconds with
switch S3 set in the SLOw position and
will appear to be on constantly with S3
set in the FAST position; actually it’s on
only half the time.

The white clip-lead is the output and
triggers or clocks the circuit under test.

When switch S4 is placed in the TEST-
ER (ON) position, an internal 9-volt bat-
tery supplies the power to drive IC!
and the Universal Tester becomes a
squarewave generator if S2 is set on
AUTO. With S3 set in the FAST position,
the squarewave is running at about 550
Hz. If an eight-ohm earphone or speaker
is plugged into jack J1, then binding
posts BP2 and BP3 are terminals in an
open circuit between the squarewave
signal and the earphone. By putting any
component across those binding posts
you complete the circuit. The sound—
or absence of sound—and LED response
will tell you a lot about the component,
as will be discussed in detail later.

Binding post BP1 is isolated from the
output of the IC by a relatively-high-
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voltage capacitor to protect the IC
when testing tube-type audio amplifiers
and radios. or when dealing with volt-
ages above 15 volts. The capacitor
passes the squarewave pulses, but
blocks DC.

Construction

The Universal Tester can be as-
sembled in any small plastic box, using
a perforated board to hold the compo-
nents. However. for the convenience of
readers, a PC-board layout (Fig. 2) and
parts-placement diagram (Fig. 3) are
provided. A complete kit of parts is
available (see parts list).

Assembly is straightforward. Mount
the resistors, capacitors. and IC socket
on the component side of the board and
solder them to the foil side. Clip off ex-

fe——1.200 INCHES——

O |
JQJEJ
A

FIG. 2—PC BOARD is so smalil that it can be
etched on a scrap left over from another project.

TOBLACK CLIP, TOWHITE TO RED
BI (-}, LED CLIPC4, CLIP&S4
CATHOOE, BP2&R5  (ON)

& J1 FRAME

FIG. 3—PARTS PLACEMENT DIAGRAM aiso
indicates connections to components mounted
on- and off-board.

cess leads. Install ICI Jast and use care
when handling it, since it is a CMOS
device and can be damaged by static
charges. (That’s why you use a soc-
ket—if the IC is damaged, all you have
to do is pull it out and replace it with
a good one. Trying to remove an IC
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that’s been soldered directly to the
PC board is a lot more difficult and
may even cause further harm.) Make
sure the notch on the IC, designating
the pin-1 end. is facing the S2 holes in
the board.

Figure 4 shows the wiring from the
PC board to the other components. In
the author’s unit, shown in the photos,
the battery is held in the bottom of the
box by double-sided tape. The binding
posts and earphone jack mount on the
cabinet sides. All the switches and the
LED are mounted on the top panel, and
the circuit board is held to the under-
side of the panel by double-sided tape.
The clip leads are at the end of a three-
conductor unshielded cable that comes
through a hole in the side of the cabinet.
Nothing is critical about the parts lay-
out. so you may package the circuit any
way you like.

Checkout

Leave S4 in the PULSER (OFF) posi-
tion. Connect the red clip lead to the
positive terminal of a 6- or 9-volt bat-
tery. with the black clip lead connected
to the minus (—) side of the battery.
Switches 82 and S3 should be in the
MaNUaLand SLOW positions. The LED
may, or may not, be on. Press S1 and
watch the LED: if it was off it should go
on, and if it was on it should go off.
Each time you press the switch (S1).

PARTS LIST

Resistors Y2 watt, 5%
R1—5100 ohms
R2—220,000 ohms
R3. R4—1.5 megohms
R5—470 ohms

.Capacitors

C1—.047 uF, ceramic disc

'C2—470 pF, ceramic disc

'C3—.22 uF, ceramic disc

C4—.01 uF, tubular, 400 VDC minimum

‘Semiconductors '

IC1—4069 or 4069B CMOS hex inverter

LED1—jumbo red LED

J1—miniature earphone jack, N.C.
(normally-closed)

‘Bi1—nine-volt “transistor™ battery

S1—momentary push-button switch, N.O:

§2-S4—SPDT subminiature slide switch
(S3 may be SPST)

BP1-BP3—binding post (Radio Shack
274-661 or equivalent)

‘Miscellaneous: PC or perforated circuit
board, 14-pin IC socket, battery clip, 8-
ohm earphone, 3 mini-alligator clips
with colored insulators, 3-conductor
cable, enclosure, wire, solder, etc.

A complete kit of parts (excluding en-
iclosure, battery, earphone and solder) is
available for $9.95 postpaid in US and
Canada (foreign orders please add $1 in
US funds; CA residents please add 6%
‘sales tax) from: PPG Electronics Co.,
14663 Lanarc St., Van Nuys, CA 91402.

s




TABLE1

POLARITY RESISTANCE DR I
COMPDNENT GENERAL P2 | B8P3 IMPEDANCE REMARKS
DESCRIPTION SYMBOL(S) (+) (-) SOUND LED
A ST T 0§2=LOUD 02= OFF
{ESISTIVE LOAD OR £ L_ NOT 15K = LOW 502=DIM UNOEFINEO OVER
100K OHMS.
CONTINUITY SIGNIFICANT | 100K = BARELY | 50082= FULL
d AUDIBLE ON
LOW 2= LOUD | LOW Q=0FF
ACTIVE DR INDUCTIVE —_— OR DIM UNDEFINED OVER
— T — 100K OHMS
LOAD HIGH Q=L0W | 1002=DN
E REVERSE LEADS:
E ] LouD OFF LOW OR NO SOUND
PNP TRANSISTDR 8
L]
REVERSE LEADS:
& ¢ - LouD i NO SOUND
c ‘ A
B c LOUD OFF REK%RSSSUL;SDS'
NPN TRANSISTDR B T
REVERSE LEADS:
4 B E LOuD OFF LOW OR NO SOUND
NOT 500pF = "G UNDEFINEO BELOW
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should change state.
lace S2 in the AUTO position.
should turn on and off at a
bout three times every two
When S3 is moved to the FAST
the LED should stay lighted
ly lower brightness.
lisconnect the battery and
tch S4 to the TESTER (ON) posi-
t connects the internal nine-
'ry to the circuit. Perform the
ts—the results should be the

of the tests fail, check to see
C is installed with pin | in the
iition, that all resistors and
s are located properly. and
solder connections are good.
tk berween solder connections
> board. especially around the
ake sure that you don’t have
'r bridging across traces. Refer
C-board layout to see which
connected together.

e the switches are wired cor-
zording to Fig. 5. If everything
/it should be and the Universal
till doesn’t work properly.
1e switches themselves for
peration with an ohmmeter:
ature slide switches are some-
unsuspected culprits. Also be

sure the LED is not wired in “*back-
wards:™" the cathode, usually marked
by a flat or notch at the base. should be
connected to ground (‘‘—"° terminal of
the battery). If all else fails. remove
the IC from the socket and replace it.
Make sure that none of its pins were
bent under when it was inserted.

Assuming that the Universal Tester
has passed the tests to this point, let’s
go on to final testing. With S4 set to the
TESTER (ON) position, and S2 and S3 in
AUTO and FAST. respectively, tem-
porarily connect a wire between binding
posts BP2 and BP3. The LED (which
should have been on) should now go
out. Remove the wire. The LED should
come back on. Touch the white clip
lead to the black clip lead: the LED
should go out. Now touch the white
clip lead to the red clip lead and the
LED should get brighter. Do not touch
the red clip lead to the black clip lead,
since that shorts out the battery!

Next you'll need an eight-ohm ear-
phone or a small speaker with a minia-
ture phone plug attached. Plug that into
J1. When a wire is placed across BP2
and BP3 you should hear a steady tone,
and the LED will go out. To check the
RADIO/AMP TEST output, unplug the ear-
phone or speaker and use jumper clip
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leads to connect one terminal of the
earphone or speaker to BP3 (which is
circuit ground when nothing is plugged
into J1) and the other terminal to BP1.
You’ll hear the same tone, but at a
lower volume. and the LED will be un-
affected. The same thing should happen
using the black clip lead in place of BP3.
That completes the checkout. Now
let’s go on to using it.

Use

If you do any digital design. kit build-
ing. or construction projects, then
counting or logic circuits are usually in-
volved. Use the Universal Tester in the
PULSER mode and connect the red and
black clip leads to the circuit’s positive
voltage line and ground. respectively.
Connect the white clip lead to the point
in the circuit where you want to apply
pulses. Set the switches to MANUAL and
sLow. If the LED is on. you have a
logic ‘17" at the white clip lead. If the
LED is dark, you have a logic ‘0.
Pushbutton switch S1 changes the logic
state each time it is pressed. and the
LED indicates that state. To make the
state change automatically. set S2 to
AUTO and S3 to FASTor SLOW. At last
you’ll be able to check out those count-
ing circuits at a slow enough speed for
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FIG. 4—BINDING POSTS and earphone jack are mounted on case. Refer to Fig. 3 for detalis of con-

nectlons to PC board.

FIG. 5—SWITCHES AND LED are mounted from component-side of PC board. Switch mounting-

nuts secure assembly to top of case.

you to see what’s happening!

Using the Universal Tester in the
MANUAL mode, you can put a known
state at the input to logic circuits, and
change the state at will to see the effect
at the other end of the logic circuits.
With the Universal Tester and a simple
logic probe (see the August 1980 issue
of Radio-Electronics for a *‘$10 Logic
Probe’’) you can analyze or debug most
circuits.

To test components, plug in the ear-
phone or speaker and put switch S4 in
the TESTER position. With S2 in AUTO
and S3 in FAST. the LED should glow.
You should hear nothing. However,
when a component is placed across
BP2 and BP3, the sound heard and the
LED’s status will indicate its condition.
Testing results for various components
are shown in Table 1. Polarized compo-
nents, such as electrolytic or tantalum
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capacitors, diodes, LED's, and transis-
tors, should be connected so that the
positive component lead is connected
to the positive binding post, BP2.

A particular advantage in testing
transistors is that you can identify each
lead, as well as determine whether they
are NPN or PNP types. The base lead is
the one that is common when a loud
sound is produced by connecting to
either of the other two leads. If the base
is connected to BP2 the transistor is an
NPN type; if the base is connected to
BP3 it is a PNP. However, if you now
reverse the leads, the base-emitter junc-
tion may cause a low sound to be
produced (if there is sufficient leakage
in the reverse-bias direction), but that
won’t happen with the base-collector
reverse-biased! So, if you get any
sound at all in the reverse-bias condi-
tion, one of the two leads is probably
the emitter. That can be a handy way
to identify those junk-box or bargain-
basement transistors with unknown
leads.

When testing Zener diodes with
ratings below 9 volts, you’ll hear some
sound when they are connected in either
the forward or reverse direction. How-
ever, when the anode is connected to
BP2 (positive) the tone will be louder
and the LED will go out; when re-
versed, the Zener flow will allow some
sound and the LED will dim.

You can devise your own tests for
SCR'’s, triacs, optocouplers, and other
electronic devices.

To test amplifiers (audio or low-fre-
quency RF) and AM radios put S4 in
the TESTER position, with S2 in AuTo
and S3 in FAST—the same as for com-
ponent testing, except that the earphone
is not used. Connect the black clip lead
to the ground side of the circuit under
test. Connect a separate wire to the
RADIO/AMP TEST binding post (BP!),
and use the free end of that wire as a
signal injector ‘‘hot’’ lead. Starting at
the speaker of the circuit under test,
move the signal wire back toward the
front-end, stage by stage. When you
note a sharp reduction in the volume of
the sound from the circuit speaker, you
will have found the dead or defective
stage.

Since the 550 Hz squarewave output
is rich in harmonics you’ll be able to
probe circuits through the AM broad-
cast band and beyond. (A squarewave
is the sum of the basic sinewave fre-
quency and many odd harmonics).
Since the Universal Tester is radiating
an RF signal, you may find it unneces-
sary to connect the ground lead in test-
ing radio circuits.

While the Universal Tester won't re-
place an oscilloscope or multimeter, in
many cases it will do the job for you. It
is small. portable. and inexpensive—
and will do some things that scopes and
multimeters can't! R-E
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scate Faulls
in Coaxial

Cables

TRANSMISSION LINES ARE NOTOR. OUSLY
Ciffizult tc t-oubeshoot. Faults tecomre
evan more gruesome (0 troubleshoot
when thev are located in woaxial cab’e
that is bur.ed either uaderzrourd or in-
sice a well Bech TV mester-antsnra
people anZ zommunications pedple oc-
casionally have o troublesaoot coaxial
cable transmission lines. How wouid
vou like 80 be the chief enginesr of a
brozdcast statian. and find that ycu
have a bed trarsmission line (30 feet
long buried underground: Would ycx
lk= to diz a 13)-foot tre~ch batween
the rransmitzer bailcing and the =ntenra
tuming box? Not I!

Bt how do ycu go about loceting the
fault? You could use an ohmmeter, but
that only tsometmes)tells vou xhethe-
or not a fault ex sts. For t-e MATV o~
brozdcast t=chmician tryi=g to locate
the fault to with n £ foot cr so, aleng a
109 — 15C-frot Fidcen pat-, tha: is not
ruch help. Youconld alsc try osing an
anienna mrpedznce bridze—btxt that
cozsn’t always telp, eithe-.

JOSEPH J. CARR

Troubleshocting and determining the
charactaristics of coaxial cable car easily be
done with the help of a time domain rerlectom-
eter. You c2n make your own using equipment

you already have.

There is a system, hough, that does
wo%. How would you like an instru-
me=1 that will tell you whether a failt
exists, where :t exists along the cable
anc allows you to measuve a cable’s
approximate SWR (Standing Wave
Ration), its length—and lets you deter-
mire its velocity factor? Does that sound
impzssible? It isn't; that ca- all be done
by a standard instrument called a time
domain reflectometer (TDR).

Commercially available TDR’s zre
very expensivz; but you can make a
simple TDR vusing only a pulse gen-
erator and a 2ood cscilloscope. You
wil. need a fast-risetime pulse gene-a-
tor. and an oscilloscope with a wide
bar:dwidth. The wider the oscilloscope’s
bandwidth, thz better, but usable -e-
sul:s can be abtained on models w.th
jus: a 10—15-MHz bandwidth. That
TDR will not produce results as ac-
curaze as the commercial instrument,
and 't will onlv work properly with ~e-
sistive loads, tut it will suffice for most
applications.
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The equipment connections for the
TDR are shown in Fig. 1. The output of
the pulse generator is connected to
both the vertical input of the oscil-
loscope and to the input end of the
coaxial cable, using a ~*T"’-connector.
It is important to keep the length of
cable between the T-connector and the
oscilloscope as short as possible. In the
pulse-generator circuit to be shown
later, a T-connector is mounted to the
cabinet housing the generator, so the
pulse output is connected directly to
the oscilloscope input.

The value of the load resistor (Z)
should match the characteristic im-
pedance of the coaxial cable (Z,). Since
we cannot easily understand the pat-
terns of reactive loads, it is important
that only resistive loads be used. If the
coaxial cable is connected to an antenna,
or MATYV preamplifier, or to any other
form of reactive load, then disconnect
it and substitute a dummy load at the
output end of the coaxial cable.

The TDR works by passing a step-
function (i.e., the leading edge of the
pulse from the generator) down the line.
The horizontal sweep of the oscilloscope
is triggered by that pulse. The horizontal
sweep controls are then adjusted to dis-
play only the top half of the output
pulse. In most cases. a 1-MHz square-
wave is used as the pulse. That pulse
has a S00-nanosecond duration along
the top edge (1000-nanosecond total
duration). That frequency is chosen be-
cause it permits the testing of foam-
filled cables up to 200 feet in length, and
regular coaxial cable up to 160 feet in
length (the difference is due to the dif-
ference in velocity factors between the
two cables).

The pulse from the generator does
not travel as rapidly down a coaxial
cable as 1t does through space. Thus, a
pulse of a given frequency will take
longer to travel the same distance on an
insulated line than it will through air.
The amount by which the pulse signal is
slowed is determined by the dielectric
constant of the insulator and is called
the velocity of propagation or velocity
Sfuctor. Both are related to the velocity
of light. Velocity factor V. is expressed
as a decimal value and velocity of
propagation V is expressed as a per-
centage of the velocity of light. The
speed at which the pulse travels down
the coux line is the product of V. and the
speed of light (300.000.000 meters per
second). Foum-filled coaxial line has a
velocity factor of 0.8 so the velocity of
a pulse down the cable is (0.8) X (30 x
108) meters per second or 2.4 x 108
meters per second. Similarly, regular
polyethylene-filled cable has a velocity
factor of 0.66 so a wave travels at (0.66
X 3 X 10% or 1.98 X 10¥ meters per
second.

When the incident, or forward, pulse
reaches the load, 1t will either be totally

VERY SHORT PIECE

OF COAXIAL CABLE \

0SCILLOSCOPE

INCIDENT (FORWARD)
WAVE

—_—
_l v, v,

REFLECTED
WAVE

o

PULSE
GENERATOR

TEE CONNECTOR

T >
&g 2

COAXIAL CABLE

FIG 1—TDR INTERCCNNECTIONS. Pulse generator must be as close ta scope as possible.

FIG. 2—IDEAL SCOPE DISPLAY indicating that
input and output impedances are equal.

FIG. 3—LOAD IMPEDANCE GREATER than in-

put impedance. Reflected pulse is added to in-
cident pulse.

absorbed (f Z; = Zg), or will be par-
tially absorbed. and partially reflected
(Z, # Zg). In the case of a complete
shart circuit or complete open circuit in
place of Z; . all of the pulse will be re-
flected.

With a TDR, the reflected pulse com-
bined with the incident pulse is dis-
plaved. That comparison allows us to
make certain measurements. Figures
2— 5 show four possible situations. The
condition in Fig. 2 shows what happens
when the load is matched to the char-
acteristic, or surge, impedance of the
coax. There is no reflection taking
place. so the tep edge of the waveform
is flat. But lock what happens in the
case where Z; is greater than Z, (Fig.
3). In that case, the reflectad pulse is
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curve 1s obtained when the cable is

FIG. 4—LOAD IMPEDANCE LESS than input

FIG. 5—0OPEN-LDAD curve. In tnecry, incident

added to the incident pulse. and pro-
duces the oscilloscope display shown.
By determining the delay time between
the two pulses and their relative
amplitudes. the measurements described
earlier can be determined.

A similar curve, shown in Fig. 4, is
obtained for cases in which Z; is less
than Z. In that case, however, the re-
flected pulse 1s subtracted from the
incident pulse, and produces a dip in
the line.

The curve resulting from an open line
will resemble Fig. 5. Note that the
second hump is aimost as large as the
first. In un ideal transmission line, the
two humps would have equal ampli-
tudes. The difference noted here is due
to the loss in the coaxial cable. A similar

impedance. Reflected pulse subtracts from in-
ciden? pulse in tnis case.

and reflected pulses are equal.



rted. In both cases, the entire in-
snt pulse is reflected. The standing-
re curves for those two cases differ
y in phase (i.e.. the location of the
es and antinodes).

lipment
'he only expensive piece of equip-
1t required for this TDR is a wide-
d oscilloscope. Most laboratories,
/ice shops, and even many hobbyists,
v own such scopes. The scope must
e a vertical bandwidth of at least 10
[z, but a greater bandwidth would
better.
f you own a fast-risetime pulse gen-
or, then you are ready to make
1e of those tests. Many squarewave
erators or function generators will
e a fast enough risetime. but beware:
1e will not. In the laboratory where
in my experiments, the pulse-and-
ction generators were moderately
ensive and from a well-known man-
zturer. They did not, though, have a
time that was sufficiently fast for
R work. Interestingly enough, a
ple TTL squarewave generator that
be built for a few dollars will pro-
€ a pulse having the required rise-
e. The circuit is shown in Fig. 6. The
erator is constructed using a Motorola
L VCO IC, according to instructions
tn in the MC4024 spec sheet and
1 Lancaster’s TTL Cookbook. Note
| the MC4024 is TTL—not CMOS,
it might seem. The value of Cl is
d-picked to yield a precise 1-MHz
put. In my case, the value was 560
but the exact value will vary from
:uit to circuit.
‘he generator was built inside a small
inet that was fitted with a BNC con-
tor at one end and a grommet through
ch the two leads from the +5 volt
power supply could pass. Capacitor
can be anything in the [-to-10 uF
ge, and should be tantalum. It should
mounted where the +5 volt lead
nes into the cabinet. Capacitor C3 is
unted as close to the V+ and ground
s of IC1 as possible. When the pulse
erator is constructed in that manner,

%V 2
A 2.2 uF TANTALUM
.»—:{(——-
+—H—1
Cau” Al
Gl o1 =
3]_)':‘,1 14
2 IC1
- MOTOROLA 18 o puise
MC4024 out
|5 7
b
=

. 6—SCHEMATIC of pulse generator using
orola MC4024. Despite nomenciature, this
5 TTL, not CMOS.

it can be connected directly to the BNC
vertical-input connector of the oscil-
loscope.

The circuit shown in Fig. 6 should
produce pulses with an adequate rise-
time. It was used without problem by
this author. But if you want to improve
that risetime, then try connecting a
high-speed TTL gate as an output buffer
(see Fig. 7), or drive the input of a high-
speed TTL flip-flop. Of course. in
the latter case the frequency of the
oscilloscope must be twice the required
frequency; i.e., 2 MHz instead of |
MHz.

Another possible variation on that
circuit, also derived from the MC4024
applications notes, is shown in Fig. 8.
The MC4024 is a VCO (Voltage Con-
trolled Oscillator). In the original circuit
of Fig. 6 we tied the voltage input to
V+, and allowed the device to oscillate
at a fixed frequency. But in Fig. 8 we
use a voltage divider to produce a
variable voltage. Potentiometer RI can
be adjusted to bring the oscillator fre-
quency exactly to | MHz.

PULSE

5 OUTPUT
- MC4024 —E 74H00
]

FIG. 7—RISETIME can be improved by using
high-speed 74H00 IC after pulse generator.

i)

FIG. 8—FREQUENCY of pulse generator can be
altered using voltage-divider circuit.

‘Making measurements

We can measure the time between
the start of the incident pulse and the
return of the reflected pulse along the
horizontal axis of the oscilloscope. We
can also measure the relative amplitudes
of the reflected and incident pulses on
the vertical axis. Keep in mind, how-
ever, that the value of the reflected
pulse is only approximate since there is
some loss during propagation along the
line.

Figures 9-a and 9-b show the values
needed to make most measurements
with our simple TDR. Time T is the dif-
ference between the start of the incident
pulse and the return of the reflected
pulse. It therefore represents rwice the
time needed for a wave to propagate
down the line (i.e., down and back).
We could measure T between any two
similar points on the incident and re-
flected pulses, but we find that there is
some loss of sharpness at the bottom
and top of the pulses (as might be ex-
pected). We can be more precise if we
measure the time interval, T, using the
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FIG. 9—VALUES USED in making TDR computa-
tions. Refer to text for full explanation.

midpoints of the two pulse edges.

The incident voltage V, is measured
from the baseline to the first horizontal
section of the curve. The reflected volt-
age V is measured from the first hori-
zontal section of the curve to the
second.

In an actual laboratory experiment,
65 feet of 75-ohm, foam-filled, coaxial
cable (the type normally used in MATV
work) was used. Measuring T on the
oscilloscope showed 3.4 divisions be-
tween the pulse-edge midpoints, when
the horizontal control was set to 0.05
ps/div. The value of T, then, is:

3.4 x 0.05 us = 0.17 us

This time, 0.17 us, is the same as 1.7
x 1077 seconds, and we will use seconds
in the following calculations. The
formula we’ll use for many of our
measurements 1s:

T=2L/V,
Where:

T is the time, measured as in
Figure 9, expressed in seconds (s).

L is the length of the coaxial
cable being tested.

Vp is the velocity of propaga-
tion of the pulse along the cable
(Vpis 2.4 x 10® meters-per-second
for foam cables with a velocity
factor of 0.8, and 1.98 x 108
meters-per-second for regular
coax with a velocity factor of
0.66).

Finding cable length, or length to fault

We may use the above equation to
find the length of the coaxial cable or
the distance to a fault on the cable.
Since it is rare for a cable to reflect all
of the energy fed into it, even when the
fault is a short, there will be two humps
in most defective cables. One, the
larger, will indicate the point where the
fault is located, while the smaller will
be at the load end. Multiple faults show
up as multiple humps.
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In the example above we noted that
the value of T was 1.7 X 1077 seconds.
If we solve the equation above for L,
then we can determine the length of the
cable:

So, by plugging in the time (T), and the
velocity (remember, foam coax is being
used, so Vp is 2.4 x 108 meters-per-
second), and solving the above equa-
tion for L:
L=% (1.7 x 1077) (2.4 x 108)
or 20.4 meters

Let’s see. The cable is supposed to
be 65 feet long. Let’s find out how long
it actually is. One meter equals 3.27
feet. so:
3271t

meter

or 66.7 feet
Finding the velocity factor

Suppose that we go to a hamfest,

auction, or surplus store and buy some
coaxial cable of unknown type. How
can we determine the velocity factor?
Easy ... we cut off a known length, and
solve the first equation for V. Since
Vpis a fraction of the speed of light, we
can then calculate the velocity factor of
the cable. Let us say that we have a 50-
foot (15.3 meter) length. Measuring T,
i.e.. the time to the first hump on the
CRT screen, we find that it is 0.15 ys,
or 1.5 x 1077 seconds.

2x L
T
or (2) (15.3 m)

(1.5 x 1073%s)

L X 20.4 meters

Vp=

or 2.04 x 108 meters-per-second

To find the actual velocity factor (V).
use the following equation:
Vi = Ve

C

or 2:04 % 108 meters-per-second

3.00 x 108 meters-per-second
or 0.68

Measuring surge impedance (Z,)

The surge impedance, also called
characteristic impedance, (Zg), is a
very important factor in planning sys-
tems that include transmission lines.
That value must be known, or an im-
pedance mismatch, with its attendent
SWR. will result. The measurement is
made by taking a length of the cable—
say 30 to 80 feet—and connecting a 100-
ohm potentiometer across the load end
(be careful not to use a wirewound pot;
only carbon will do the trick). Carefully
adjust the potentiometer, while applying
a pulse to the source end of the line,
until you obtain the trace of Fig. 2. or
something similar to it, which indicates
that the surge impedance equals the
load impedance for resistance. The
trace in Fig. 10 was the best that I could
do using a single-turn potentiometer.
The potentiometer is then disconnected
from the cable, and an ohmmeter is
used to measure its resistance. That is
the surge impedance of the cable being
tested. In the case shown, the value of
the pot. as read on a quality DPM, was
73.5 ohms.

Measuring SWR

An approximate measurement of the
SWR of the system can be obtained by
comparing the voltage of the incident

wave (V) with the voltage of the re-
flected wave (V). That measurement is
only approximate because V_is reduced
by cable losses, and those losses are
difficult to predict. especially on a pulse
waveform. They can be computed by
comparing pulse amplitudes at both
ends of the cable. and adding a correc-
tion factor to the amplitude obtained in
the measurement of V_on the TDR.

FIG. 10—SCOPE TRACE obtained in determining
characteristic impedance of cable.

One possible means for determining
the correction factor is to compare the
V_and V, values with the line open-cir-
cuited. They should be equal; i.e., V.=
V.. In our case (Fig. 5), the incident
wave had an amplitude of 3.6, while the
reflected wave had an amplitude of
3.2—only 89% of the correct amplitude.
We can, then, multiply measured values
of V_ by 3.6/3.2, or 1.125, to obtain the
correct value. The actual VSWR is
found from the formula:

vswr=Yit Ve
V-V,

In the laboratory, we found that
using a 150-ohm load on 75-ohm cable,
produced the following values: V. = 3.6
divisions, and V. = 1 division (both
vertical). Applying the correction fac-
tor. V= 1.125 divisions. We may sub-
stitute these values in the VSWR equa-
tion as follows:

VSWR = 3.6+ 1.125
36 — 1.125
4.725
or
2.475
or 1.91:1

TDR's have proven themselves to be
very valuable in transmission-line mea-
surements. The technique we’'ve de-
scribed allows small-budget users to
gain some of the benefits of time-
domain reflectometry. R-E

Holographic radar

A microwave radar-like system that
could give actual images of the object on
which the waves are focused—instead of
mere blips of light—has been proposed by
Dr. Nabil Farhat of the University of Penn-
sylvania. Dr. Farhat, who has worked ex-
tensively in microwave holography and
electron optics, is now working with his
students on just such a system, which he
believes can be ready for practical use in
a few years.

in the proposed technology, microwaves
bounced off an object are received by a
widely dispersed array of special receivers
that form a microwave lens. Since a lens
must be larger than the longest wave it
receives, a microwave lens must cover a
large area, possibly as great as 40 miles in
diameter.

The information received by the lens is
stored in a computer and sorted out into a
series of rapidly changing ‘“projection
holograms.” These are used to form a

dynamic three-dimensional image.

This “imaging radar’’ might make it pos-
sible to identify satellites or aircraft by their
shape, and to take much clearer photo-
graphs in space than can be taken by visi-
ble light. (Photos taken through telescopes
are blurred by the atmosphere, which hard-
ly atfects microwaves.) Since the images
are holographic, a viewer could see dif-
ferent aspects of the object ‘‘photo-
graphed’ by moving his head from side to
side, giving the sensation of seeing a fully
stereoscopic image.

Bats and dolphins, which use sonic
ranging, gave Dr. Farhat the clue to “fre-
quency diversity,"” the new imaging prin-
ciple in the system. He had noted that
sounds made by those creatures change
frequency regularly, presumably making the
received echoes richer in information. He
also noted that bats and dolphins appear to
be able to use this principle to discern the
fine detail in their environment.

By following their example, and sweeping
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the microwaves rapidly across a number of
frequencies, under computer control, the
detail picked up can be increased dramati-
cally. An even more important result—from
a practical point of view—is that the fre-
quency-diversity principle makes it pos-
sible to reduce the cost of the microwave
lens to a practical figure.

A small number of frequency-diversity
receivers can do the work of thousands of
single-frequency receivers distributed over
the same area. That would reduce the cost
of the lens from an estimated $50 million
to about $100,000.

Dr. Farhat suggests that the system
might also be used for “passive’” imaging
(without a transmitter), for viewing celestial
objects. Many of those emit a large range
of frequencies—including microwaves—
naturally. By sorting them out properly, he
says, scientists might use giant telescopes
to form images of the heavenly bodies with
definition and clarity of detail formerly im-
possible.
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Signal Processors-

How to connect them
to your system

The tape monitor circuit of your system is much more
useful than its name would seem to indicate.
Some of its applications are discussed here.

THE NOVEMBER 1980 ISSUE, AN ARTI-
entitled ‘‘The Ins and Outs of Inter-
ing System Components’’ discussed
various ways in which the com-
ients of a high-fidelity stereo system
connected to each other, and the
‘erent system options that are avail-
= to the first-time purchaser. It
5 pointed out, too, that a simple cir-
t-interruption point—that’s common-
known as a tape-monitor circuit—
been responsible for the develop-
nt of a wide variety of add-on or
essory audio products that could
have been used by consumers were
ot for that simple circuit.
.et’s start by reviewing the way in
ich a tape-monitor circuit 1s incor-
ated into a preamplifier, or an inte-
ted amplifier, or even into an all-
dne stereo receiver. Figure | is re-
ited here from the previous article.
long as switch S remains in the
JRCE position, ordinary program
rces are connected by the selector
tch to the following stages of the
plifier and are fed out to the loud-
aker system. (Only one channel of
hi-fi system is shown for the sake of
plicity.) When switch SI is in the
°E position. however, some type of
lio device must be connected be-
ten the TAPE OUT and the TAPE IN
<s if any sound at all is to be heard
m the system. (Figure 1 and all sub-
uent hookup diagrams show one
nnel only.)
driginally, the tape-monitor circuit
5 intended primarily for connection
a tape deck—more often than not,
open-reel or reel-to-reel deck. Such

LEN FELDMAN
CONTRIBUTING HI-FI EDITOR

decks invariably had separate record
and play heads, as well as separate
electronics associated with each of
those magnetic heads. Thus, the signal
fed to the line inputs was ultimately
reccrded onto the tape, while the signal
picked up by the playback head was
amplified by the recorder’s electronics
and fed to the TAPE IN jack of the tape-
monitor circuit for reproduction via the

loudspeakers. Since separate record
and play heads were the rule, rather
than the exception, for open-reel decks,
the user of the deck could monitor
recorded results a fraction of a second
after the recording was made (the time
differential was determined by the dis-
tance between the record and play
heads and by the tape speed); hence
the name ‘‘tape-monitor circuit.”

T rare TAPE TAPE K
| MONITOR ouT IN [
CIRCUIT |
| 1 1
] | ¥ B |
PHONO | | cainoR | |
PHOND I BUFFER |_ i
? PREAMP | ' | STAGE
= ! | L1 |
TUNER | | TAPE |
? O‘\e—l 1 \Au/ — 5 l
ZAux 1 | \ | N SOURCE [
~ AUX 2 T PROGRAM
SELECTOR
- TONE
= AMP
STAGES
POWER
AMP

B sy

SPEAKER

FIG. 1—TAPE MONITOR CIRCUIT is actually a point of access to the signal path within the preamplifier.
Although originally used tor connection to a tape deck, many signal processors and add-on acces-
sories can be connected to the system at this point.
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Owners of cassette decks that have
only two heads (erase and a combina-
tion record/play head) are often con-
fused by the tape-monitor circuitry.
Even though such cassette decks are
connected in exactly the same manner
as three-headed open-reel units used
to be, what the listener or user hears
when the tape-monitor switch is tumed
on during a recording session is not the
resultant recording at all, but rather
the signal that has been amplified by
the deck’s own electronics for appli-
cation to the record/play head in the
record mode. In effect, what you then
are monitoring is only the input signal
about to be recorded, and not the re-
cording itself. Under such circum-
stances, you might just as well leave
the tape-monitor switch in the SOURCE
or OFF position.

The many accessories

Given a convenient circuit-interrup-
tion point (or two, or sometimes even
three). innovative manufacturers of
audio equipment began coming up
with devices other than open-reel or
cassette decks that would fit very
nicely into the signal path via the tape-
monitor loop, as it is sometimes called.
The following is a list of just some of
the many products that connect to a
high-fidelity component system via
those versatile little input and output
jack pairs:

-« Graphic-equalizers
Reverberation units
Noise-reduction units
Expanders
Quadraphonic decoders
Parametric equalizers
Audio time-delay units
Dynamic filters

e Transient eliminators

While it is unlikely that any single
listener would own, or even want to
own, all of the devices named above,
it is not unusual for many high-fidelity
component systems to contain two,
three, or even four of the devices
named. Since most receivers, ampli-
fiers, and preamplifiers contain only
two tape-monitor circuits (some con-
tain only one), how, then, is the audio
experimenter expected to connect
so many add-on devices? Fortunately,
the manufacturers of those devices

DOLBY

DECODER EQUALIZER

IN TAPE o 4» SIGNAL
MONITOR SQURCE out
SWITCH ———

FIG. 2—A DECODER of any sort should always
be placed ahead of the equalizer.

were well aware of the problem: to
circumvent it, and still allow the user
to incorporate a tape deck or two as
well as the accessory products men-
tioned above, most of the latter prod-
ucts are equipped with their own tape-
monitor loops to replace effectively

FREQUENCY-Hz

o0

h=}

4

g 20 TTTTTT W = TT

ﬁ 10 1 " Llail il

ZO a1

S 10—
2 20— ]

8 T e
& T AN U s 1y o
w—50 T INOIBECRVELT TR |
L -60 747 |
T 20 100 1K 10K 20K
&

[==}

FIG. 3—RESPONSE OF DOLBY SYSTEM is de-
pendent on both frequency and loudness.
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Consider the action of the Dolby
decoder. It must sense the precise
relationships between loudness levels
and frequencies contained in the pro-
gram material being reproduced.
Response curves of the Dolby decoder
are shown in Fig. 3. That device may
well be thought of as a form of expander
that is frequency selective. If you were
to have connected the two devices in
the reverse order, and would have
used the graphic equalizer to adjust
response to your own taste (or to com-
pensate for other components or room
acoustics), the relative relationships be-
tween levels and frequencies would be
totally upset before the signal reached
the Dolby device (or any other expander
that may be frequency selective). The

EQUALIZER

SIGNAL OUT

MAIN SYSTEM AMP

FIG. 4—MANY ADD-ON DEVICES include their own TAPE-IN and TAPE-OUT jacks. Recorder should
use jacks on equalizer to take best advantage of its capabilities.

the one on the amplifier, preampli-
fier, or receiver that has been used
up by the incorporation of the device
itself into the overall system.

But that still leaves the audiophile
with the problem of deciding which of
the many devices should come first in
the ever more complicated signal path.
Actually, if you understand the under-
lying principles behind the devices
listed. you can figure out which items
must come first in the signal chain
quite easily. There are two fundamen-
tal rules which you must keep in mind:

First, if the device being added to
the system is the “*decode’’ half of any
sort of closed-loop system—such as a
decoder for a noise-reduction system
in which encoding has taken place
earlier, during the recording process—
then the decoding function should take
place before anything else is added to
the chain. As an example, consider
Fig. 2. Here we see a Dolby noise-
reduction decoder and a graphic equal-
izer, Installed via the tape-monitor
loop of an amplifier. The Dolby add-on
box comes ahead of the equalizer.
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noise-reduction device could not pos-
sibly track the signal correctly.

Conversely, any device designed
to alter system overall amplitude-vs-
frequency response (commonly called
frequency response) should be inserted
into the signal path at the last possible
point in the chain. or just before the
signal returns to the existing amplifier
chain in the component system.

The tape deck

As mentioned earlier, most of the
add-on devices we have been discussing
duplicate the TAPE-OUT and TAPE-IN
jacks that are used up by the device
itself being connected to the main
system components. If more than one
add-on device is used. how do you
determine where to plug in your tape
deck? If one of the devices in question
is a graphic or parametric equalizer,
you will probably want to use the newly
available tape-monitor loop on that
equalizer for connection of the tape
deck, as illustrated in the diagram of
Fig. 4. That is because most graphic
and parametric equalizers offer the user



ypportunity to apply equalization
e or after taping.

other words. your equalizer might
have a switch on its front panel
will give you a choice of pre-equal-
. (the signal then going ro the re-
er is already equalized before it
1etizes the tape) or post-equaliza-
(only the signal playing back from
tape is equalized, for listening
oses, but response on the tape
“is flat or unequalized). Were you
yok in your recorder at any other
t (e.g. via the extra tape-monitor
available on the noise-reduction
also shown in Fig. 4) that flexibil-
vould be lost and you would be
ined to using your equalizer only
layback of tapes or other program
ces. and not for the recording of
5 with pre-equalization.

io time-delay devices
ie new audio time-delay units that
become quite popular in the
ed States are designed to simulate
ambience of large listening space
cert halls. auditoriums, even
zdrals) by delaying the main stereo
[ls for a number of milliseconds
longer the delay, the larger the
rent listening space) and feeding
> delayed signals to a second
io amplifier and a pair of speakers
are usually positioned behind the
1er at the rear of the listening
1.
om the above description. you
it well conclude that connection
ie inputs of such audio time-delay
, need be made only from the TAPE
jacks of your existing component
'm and that the tape-monitor switch
it well be left in its SOURCE posi-
as shown in Fig. 5. Indeed, the
:m will work that way: but there
disadvantages to operating the
t speakers ‘‘straight through™
a parallel takeoff for the secondary
lifier and speaker pair. One- of the
jvantages has to do with the fact
fin many of the newer audio time-
Y units, there is circuitry which
is the signal intended for the front
kers as well as circuits for delay-
and altering the rear-channel sig-
. Unless you hook up the system
a tape-monitor loop (i.e.. place
monitor switch in the TAPE position
connect the **front’’ outputs of the
o-delay device to the TAPE IN jacks.
e the “‘rear’” outputs of the audio-
y unit go to the newly added stereo
lifier as shown in Fig. 6), you simply
not be able to avail yourself of
additional front-channel signal pro-
jing.
nother disadvantage of the hook-
Irrangement shown in Fig. 5 is that
iy time you change the overall level
oudness of your front channels
jg the main volume control on your
ing amplifier or receiver) you will
¢ to adjust the volume control for

AUDIO TIME STEREQD
DELAY AMP
REAR OUT
FRONT
L Cour
(NOT
_______ USED)
______ 1

SIGNALIN

TAPE

O
MONITOR SOURCE I
SWITCH e
= g e - ogn B g e |
MATN SYSTEM AMP L
\ REAR SPEAKER

SIGNAL OUT

FIG. 5—ONE WAY OF CONNECTING audio time delay into a sound system. Although this may work,
the method shown below is better.

STEREOD

REAR OUT AME

O

FRONT OUT

IN " TAPE
MONITOR
SWITCH

|
|
SIGNAL |
|
|

REAR SPEAKER

FIG. 5—RECOMMENDED SETUP for adding audio time delay. This takes advantage of any special

processing that may be added to the front channei.

the rear channels (on the audio time-
delay unit) separately. If, on the other
hand, you connect up the audio-delay
system and related amp and speakers
as shown in Fig. 6, there is usually a
master volume control on the new
audio-delay unit that will now control
the overall level of all four loudspeak-
ers. The master volume control on
your older amplifier or receiver need
then only be used to establish initial
loudness relationships between front
and rear channels.

As for the position of audio time-
delay units in the signal chain. many
of those devices are also frequency-
selective (they act differently upon
different portions of the frequency
spectrum) and therefore, as with the
case of decoders, companders, ex-
panders, and the like. that device
should come ahead of any graphic or
parametric equalizers, or dynamic
filters, both of which are specifically
designed deliberately to upset the
precise frequency-amplitude relation-
ships of the program signals being
processed.

For those few readers who still own
quadraphonic matrix decoders, the
same rules apply. That is, the quad
decoder should be the first item in a
line of accessory products. since many
matrix 4-channel systems depend upon
precise phase relationships between

WWW americanradiohistorv com

left-encoded and right-encoded signals
being picked up from matrix 4-channel
records. Any tone-control system is
likely to alter those phase relationships
drastically: and if the 4-channel de-
coder comes after such tone-tailoring
devices. a proper job of 4-channel
decoding cannot be done by the quad
decoders.

Tape-to-tape dubbing

Many of today’s hi-fi receivers. in-
tegrated amplifiers. and separate pre-
amplifiers provide tape-to-tape dub-
bing facilities whereby. if two tape
decks are connected to the system, it
becomes possible to copy tapes from
one machine to the other. That, of
course, requires at least two tape-
monitor loops. If you own two decks,
as well as some of the accessory de-
vices discussed here, the question
arises as to how to incorporate both
decks in such a manner that tape dub-
bing can be done most effectively.
There are several alternatives that will
work. but my own experience has
taught me that the simplest way to
derive maximum flexibility with ease
of installation is to use one of the ex-
isting tape decks (preferably the one

from which you wish to copy tapes)

connected to an original tape-monitor
loop on your basic equipment (your
amp or receiver) while the second
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#2
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FIG. 7—TAPE-TO-TAPE dubbing is best accomplished with one deck connected to amplifier's tape
monitor circuit and other to monitor circuitry of an add-on device.

DECODER

PROGRAM SDURCE
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FIG. 8—SWITCH BOX allows you to select which of several devices will be placed in tape monitor
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loop. Setup shown allows only one device at a time to be used.

deck is best connected via one of the
tape loops now provided by one of
the add-on devices (the equalizer, if
one is used). The arrangement would
be as shown in Fig. 7.

In parallel or in series?

The examples we have discussed up
to this point all involve series chains of
devices. The signal passes from the
TAPE OUT jacks of a tape-monitor loop,
through one add-on device, on to ano-
ther. and so forth, until the output of
the last add-on device plugs back into
the TAPE IN jacks of the tape-monitor
loop involved. While we have not been

able to cover all possible combinations
of add-on devices in this discussion.
we have shown examples of the major
ones and given some guidelines for
determining the priority of others. In
some instances. you may run into a
combination of add-on components
that leave some doubt in your mind as
to which should come first and which
next in the signal path. In that event,
you can, of course. experiment with
all of the combinations and permuta-
tions, making certain that the final
arrangement provides the kind of sound
quality and control flexibility that
vou set out to achieve.

WWW americanradiohistorv com

If that is too much of a chore, how-
ever, there is one other alternative.
You can obtain still another outboard
device known as a program-source
switch box. Such a switch box. avail-
able from several manufacturers. per-
forms the same function as a program-
source switch. except that it is con-
nected to your system at the tape-
monitor loop: and all of the other out-
board devices are connected to the
jacks available on the switch box. as
shown in Fig. 8. Should you choose
that sort of simple way out. be aware
that you will only be able to use one
of the add-on devices shown at any
given time, since even if the switch
is of a pushbutton configuration that
permits depressing more than one
button at a time. one device is likely
to load down its companion. causing
improper operation of both or all de-
vices selected for simultaneous use.
For really complex systems, you may
want to use some of your add-on acces-
sory items in parallel, with the type of
switching box described, plus other
devices in series with the switch box.

The lowly tape-monitor circuit found
on most hi-fi equipment has led to
the development of a variety of useful
audio accessories that might never
have been thought of if there had been
no place to plug them in. Many of
those devices will be accepted by audio
enthusiasts: then. no doubt. they will
be incorporated into major compo-
nents. Some receivers and amplifiers,
for example, already offer graphic
equalizers instead of simple tone con-
trols. As such incorporation takes
place, no doubt there will be other
devices that can be added externally
to an audio system to make it sound
better. We hope that the makers of
those future devices will specify how
they are to be hooked into the basic
system. so that their addition to a
system provides benefits instead of
degraded sound quality. R-E
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rou’re a professional in search of a small computer,

wlett-Packard’s HP-85 may be for you.

VLETT-PACKARD'S HP-85 IS NO ORDINARY PERSONAL COM-
ir. In fact, it is being marketed as ‘‘a personal computer
the professional.’” And with its $3250 price tag for a basic
unit, a relatively small percentage of sales can be ex-
led from home hobbyists.
Ithough the HP-85 is expensive, it is a well thought out
nicely designed product. Open the high-impact type-
‘er-size carrying case and you’ll be pleasantly surprised.
de is a fully integrated computer system which includes a
iey keyboard, a S-inch black-and-white video monitor, a
tal tape memory system capable of storing 200K of pro-
ns and a 4-inch thermal printer that is capable of han-
g the standard text and the high resolution graphics of
HP-85. The best thing about this computer system is that
-ything is built into a single unit. There’s no intercon-
ting cables, no fuss; just plug the 20-pound unit into a 110-
outlet and it’s ready to go.

h-resolution graphics offered
raphics is a powerful tool offered by the HP-85 that
jes the computer quite attractive. In the alphanumeric
le, the display will present the program, data, system
lmands, and results. Tap a key to enter the graphics
le, and the raw data is converted into a meaningful graph.
is another key, and a hard-copy version of the graph is
‘oduced on the built-in thermal printer. When switching
n the alphanumeric mode to the graphics mode, the
rmation that is on the screen is not lost, but stored in a
er. There are two separate buffers, one for the alpha-
reric mode and one for the graphics mode.
1 the high-resolution graphics mode it is possible to dis-
' up to 50,000 dots arranged as a 256-wide X 192-high
rix. To help you draw your graphics, 16 special com-
bds are available. They make it possible to draw, erase,
redraw lines, position labels or axes anywhere on the
:en, scale the axes, locate their origin, etc. Because the
jlution in the graphics mode is so good, and individual
; on the screen can be accessed, it is possible to design
sial symbols, logos, or character fonts to display on the
:ien. Thus it should be possible to produce text in Greek,
sian, Hebrew, Arabic, and a host of other languages using
tial alphabets.
i the normal text-display mode, data are displayed in 16
of 32 characters each. Another feature of the display is
up to 64 lines of text can be held in memory. That means
it is possible to have text scroll up and down the screen.

JULES H. GILDER

Data and programs can be entered using the computer’s
92-key keyboard which is divided into two major sections: a
numeric keypad and a standard typewriter keyboard.

Output goes to paper and magnetic tape

As mentioned earlier, for hardcopy output, the HP-85 has
a built-in thermal printer. That is a bidirectional printer,
which means that it’s pretty fast; in fact, it can print two 32-
character lines per second. The printer output is designed to
permit convenient strip-charting and continuous graphs.
That is done by rotating the printout on the paper 90 degrees
from the normal text mode; it means that on the standard X-
Y axis, graphs in the X-direction can be as long as necessary.
And, of course, the printer handles the full ASCII character
set.

In addition to the built-in printer, the HP-85 also has a
built-in tape system to which programs can be saved and data
can be written. That system differs from those used in most
other personal computer systems in that it is a carefully
designed system that includes a special built-in tape trans-
port with built-in software to manage it. Unlike other tape
systems available in personal computers, this one includes a
comprehensive file-management system that maintains a
catalog of all programs on the tape and does a fast-forward
search at up to 60 inches-per-second until it finds the file
requested. Data transfer speed is 10 inches-per-second.
Also, the direction of the tape movement is controllable by
software. The total rewind time is 29 seconds for the stan-
dard 140-foot tape in the data cartridge.

Each magnetic tape cartridge can hold up to 42 separate
files for a total of 210K of data storage or 192K of program
storage.

Extended BASIC isn't really

The programming language that is supplied with the HP-85
is called Extended BASIC. It is a superset of the standard
ANSI BASIC, as are many other home computer BASIC’s.
That widely publicized claim can be misleading, however,
because it fosters the idea that HP’s BASIC is similar to all
the other BASIC's, when it really isn’t. In fact, ANSI’s stan-
dard does not cover a lot of things, so two BASIC’s can
claim to be ANSI compatible and still be incompatible with
each other.

One area where that shows up is in the handling of strings.
Unlike Microsoft BASIC, which is the real de facto standard
in personal microcomputers, HP BASIC does not allow for
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string arrays. For example, when the following statement is
encountered in HP BASIC:

AS(1,1)
it merely refers to a single character, while in Microsoft
BASIC it refers to an entire string of characters.

Another drawback of HP BASIC is that it doesn’t have the
BASIC commands PEEK and POKE in it. Those are in vir-
tually all other personal-computer BASIC's with excep-
tion of the BASIC used in Texas Instruments’ 9914 computer.

A nice element that is included in HP BASIC is a protec-
tion feature that should have been included in other BASIC's
as well. There are four levels of security built in, which can
protect the program from being listed, edited, duplicated, ap-
pearing in the catalog, or being written over. At level 0, the
program cannot be listed or edited: at level 1, it also cannot be
duplicated: at level 2, the program cannot be overwritten;
and at level 3, you get all of the others plus the fact that the
program’s name is not shown in the catalog listing of all the
programs on the tape.

Non-standard processor used

The heart of the HP-85 is not the Z80, 8080, or even the
6502, but a special NMOS microprocessor that was custom-
built for Hewlett-Packard. Unlike other 8-bit microproces-
sors, which can only access a maximum of 64K bytes of
memory, this one accesses up to 112K bytes of memory. The
basic HP-85 comes with 16K of random-access memory
(RAM) and 32K of read-only memory (ROM). The RAM
capabilities can be expanded to a total of 32K of RAM. The
amount of ROM available to the system can be expanded to
80K in increments of 8K to give it programming and operating-
system capabilities. That is done by adding up to 6 modules
to plug-in slots. Each of those modules contain 8K of ROM.

The basic computer also comes with an internal clock and
programmable timers that make it possible to time events and
control processes. It also has a built-in programmable beeper
that has a fixed frequency but a variable duration. One of the
best things about the HP-85 is its well-written, detailed, 350-
page owner’s manual.

Beware of these drawbacks

While on the surface the HP-85 seems to be a good buy
for the money, there are things that you ought to be aware of
before you consider purchasing one. First of all, at $3250,
the HP-85 is about $1000 more expensive than an equivalent
Apple or PET system; and if you are considering adding on
two floppy-disk drives and an external impact printer, then
the balance really falls in favor of other home computers.
The reason is that a dual floppy system with an external

EXPANSION AND 1/0 modules plug Into rear of HP-85.
printer will cost about $6000, at least twice the price of other

personal-computer systems. Another serious drawback
is that there is no interface to machine language available.
There are no PEEK or POKE statements in HP BASIC so it
is not possible to access machine-language routines through
BASIC. In addition, there is no way that a user can write his
own programs in machine language. When the computer
was introduced, HP was asked if there was an assembler/
editor available for the computer. The answer was, “No."
But even if one did become available at some future date,
because the microprocessor is a custom-designed chip, the
instruction set would probably also be unique, requiring a
special effort to learn and understand it.

Another minus for the HP-85 is that is has no way of stor-
ing graphic images permanently in machine-readable form.
If you compose a picture on the screen manually, there is no
way for you to store that picture on tape for future use, other
than to figure out a way to write a program that will do what
you just did by hand. The reason for that is that the screen
display is not memory-mapped. That means that unlike all
other personal computers, where the screen is simply an
extension of the ordinary RAM and addressable on a byte-
by-byte basis, the display RAM in this computer is not ad-
dressable by the microprocessor.

Can you afford $18 for a blank tape cartridge?

If you do not mind paying $18 for a blank tape cartridge,
then the HP-85 is for you, because that is exactly how much
it will cost to buy one that is compatible with the HP-85 tape
drive. And you only get that price if you buy five at a time. If
you buy fewer, the price goes up even higher. Even worse than
that is the fact that any ‘‘canned’” (ready-to-run) software that
you purchase for the HP-85 will cost considerably more than
the same software that is available for other machines. The
reason is again the expensive data cartridge and the lack of
any commercial duplicators that can handle that particular
cartridge. For example, HP offers a circuit-analysis program
for $95. A similar, if not better, program is offered by Hayden
Book Company for the Apple, PET, and TRS-80 microcom-
puters for only $24.95. The same is true of many of the other
packages that Hewlett-Packard offers. If they were being
made available on other home computers the price would
probably be 60-70% cheaper.

All-in-all, the HP-85 is not a big bargain. But there will
always be people around who will buy anything that has an
HP label on it. R-E
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Charge-coupled devices are now being used to produce dra-
matic improvements in TV-picture resolution.

KARL SAVON
SEMICONDUCTOR EDITOR

OF THE MOST SIGNIFICANT PAPERS
inted at the last fall’s [EEE Chicago
amer-electronics conference was the
ription of a practical baseband comb
for television receivers built around
rge-coupled device (CCD). It is the
high-volume application of a CCD,
as one of the paper’s authors stated,
e surprisc of some skeptics, that it is
e showroom today.

gure | shows the system block dia-
3 that includes a one-horizontal-line
) delay element. The rationale behind
5 filters in television receivers is the
ovement it brings to the separation
cen luminance and chrominance sig-
Color television theory is based on
‘act that luminance signals occur in
is peaked at harmonics of the hori-
al scan rate, so that the chroma infor-
on can be sandwiched between the
nance spectral components. Howev-
ue to practical limitations, primarily
inability of conventional circuitry to
- the intermingled signals properly,
nance bandwidth must be reduced
effects known as “dot crawl” and
ss color” persist. You have, no doubt,
rved those imperfections in certain
s of video signals such as a striped
and 45-degree edges.
1e comb filter is a transverse filter
has a comb-like frequency response,

ideal for separating the chroma and lumi-
nance signals. RCA carries the idea fur-
ther by using a metal-oxide-semiconduc-
tor (MOS) charge-coupled device that
can operate from DC to over four mega-
hertz—a reasonably priced L-C delay
line cannot match CCD performance.

An interesting aspect of the problem
that the RCA system has specifically
addressed is vertical resolution. Since the
comb-filter technique adds signals to-
gether after a one-horizontal-line delay,
the signals contained on adjacent hori-
zontal lines tend to merge, reducing the
distinction between lines. This results in a
reduction in vertical resolution. [f noth-
ing were done about that loss of vertical
information, the increase in horizontal
resolution produced by a comb-filter sys-
tem would be accompanied by a self-
defeating vertical “smear.”

The block diagram shown in Fig. |
includes several components for improv-
ing vertical resolution. These components
include: a vertical detail low-pass filter, a
nonlinear amplifier, a vertical-peaking
low-pass filter, and a restoration low-pass
filter. The system design introduces a
concept of vertical peaking not much dif-
ferent in concept than the traditional idea
of herizontal peaking. The vertical-peak-
ing circuit must restore vertical resolu-
tion without overpeaking that would ex-
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1—CCD COMB FILTER includes vertical-peaking circuits to improve vertical resolution.
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FIG. 2—FREQUENCY RESPONSE of vertically-
peaked luminance signal.

aggerate the effects of noise, co-channel
interference and alternate line set-up
variations. The nonlinear amplifier pro-
duces a dead spot in the peaking output
during a 5-IRE unit portion of the chro-
ma signal. The luminance signal is com-
bined with the band-limited chroma sig-
nal or vertical-detail signal, producing the
response shown in Fig. 2. Addition of the
vertical-detail signal and the band-limited
chrominance signal enchances the verti-
cal transitions. Chrominance null depths
are approximately 40 dB over a frequency
range of 3.08 to 4.08 MHz, and lumi-
nance nulls are on the order of 30 dB over
the same frequency range.

Shielding reduces radiation from the
switched 10.74 MHz clock signal. The
clock is generated by limiting the 3.58
MHz chroma subcarrier oscillator output
to produce harmonics and then extracting
the third harmonic component with an
L-C filter. The NMOS CCD is mounted
in a 24-pin plastic DIP that contains the
comb filter and the necessary clock logic
and driver circuitry. It also has an AC-
coupled high impedance video input,
buffered combed luminance, combed
chrominance, and vertical detail outputs.

This new approach results in a picture
that has horizonal resolution greater than
330 lines compared to the 260-line reso-
lution of previous receivers.

Without comb filtering, the luminance
is typically rolled off at 3 MHz with a
rejection trap at the 3.58 MHz subcarrier
frequency in order to minimize dot-crawl
patterns. The chroma signal is also band-
limited to about 500 kHz on each side of
the subcarrier.

The CCD system is used in RCA’s
1980 19-and 25-inch Limited Edition
Color Trak models. R-E
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Dual Model 606 Turntable

CIRCLE 106 ON FREE INFORMATION CARD

IN RECENT YEARS. MANY AUDIO EXPERTS AS
well as audio enthusiasts have begun to realize
the importance of a proper interface between a
phono cartridge and the pickup arm in which it
is installed. Yet, traditionally, most turntable
systems arc supplied without a cartridge, lcav-
ing it pretty much up to the purchaser or the
audio salesperson to recommend suitable car-
tridges for use with a given system. Often, the
turntable/pickup arm combination ends up
unable to provide its optimum performance
because of an improper selection of the phono
cartridge.

While Dual’s niodel 606 turntable (as well
as their other models) can, of course, be pur-
chased without a cartridge, the company
makes this model available with an installed
Ortofon miodel ULM 55E phono cartridge.
ULM stands for Ultra-Low-Mass, and is the
abbreviation that is used to describe this ultra-
lightweight cartridge as well as Dual’s com-
pletely redesigned pickup arm.

The model 606 shown in Fig. 1, is a single-
play turntable system with semi-automatic fea-
tures. Movement of the arm away from its rest
post and towards the outer diameter of the
turntable platter turns on the direct-drive mo-
tor and illuminates the strobe light that shines
upon a scries of metal dots located on the verti-
cal rim of the platter. Alongside the front of
the pickup arm is a cueing lever that, when
activated, gently lowers the arm into playing
position. Although movement of the arm 1o the
correct position must be done manually, a set-
down location aid in the form of an easily felt

detent is provided for correct positioning of the
arm for 12-inch and 7-inch records. If that
feature is not desired (as, for example, when
sccking other pionts in a rccord), the detent
feature can be turned off by means of a
knurled knob located immediately behind the
cueing lever. Farther towards the rear of the
unit, near the pickup-arm pivot assembly but
mounted on the baseplate of the system, is an
anti-skate adjustment control, calibrated sepa-
rately for use with either conical- or elliptical-
ly-shaped styli.

At the front left corner of the turntable are a
speed selector knob and a pitch control knob.
Since the direct-drive motor of the model 606
is electronically driven, speced change and
adjustment are also purely electronic and
involve no mechanical linkages. The direct-
drive motor used in this turntable is a high-
torque DC servo type. The speed-monitoring
system uses a CMOS regulator circuit and an
integral frequency generator that, in effect,
checks speed consistency 120 times during
each revolution of the platter.

As for the ULM pickup-arm of the niode!
606, it is a refined and redesigned version of
Duali’s highly respected straight-line tubular
arm with four-point gyroscopic gimbal suspen-
sion. Its vernier-adjustable counterweight es-
tablishes zero-balancc first, and then a tem-
pered flat-wound spring applies tracking force
directly at the pivot point without altering
effective mass of the arm/cartridge combina-
tion. A cross-sectional view of the pivot system
is shown in Fig. 2.

MANUFACTURER’S PUBLISHED SPECIFICATIONS:

Turntable System:

Platter diameter: 12”. Platter Weight: 3.08 ibs. Available Speeds: 33" and 45 rpm.
Time To Reach Rated Speed (33" rpm): 2 to 2.5 seconds. Pitch Control Range: 10%.
Strobe Sensitivity for 0.1% Speed Deviation (at 60 Hz): 7.2 divisions per minute.
Wow-and-Flutter: 0.05% unweighted; 0.03% WRMS. Rumble: (Din-A unweighted): 50
dB; (Din-B weighted): 75 dB. Pickup Arm Length: 8.7”. Offset Angle: 24.07 degrees.
Tangential Tracking Error: 0.16 degrees/centimeter. Pickup Arm Bearing Friction:
(vertical): 7 mg.; (horizontal): 15 gm. Tracking Force Range: 0 to 3 grams. Overall
Dimensions: (base). 16%: wide X 3.5 high X 14'% inches deep; (with dust cover): 5.18

inches high.

ULM 55-E Cartridge (optionally supplied):

Weight: 2.5 grams (including bracket & hardware). Stylus Shape: biradial, 6 X 18 um.
Tip Mass: 0.35 mg. Frequency Response: 10 Hz to 25 kHz. Output Voltage at 1 kHz
per cm/sec: 0.7 mV or greater. Channel Separation at 1 kHz: greater than 25 dB.
Channel Balance at 1 kHz: less than 1.5 dB. Static Vertical Compliance: 30 um/mN.
Dynamic Lateral Compliance: 25 um/mN. Recommended Tracking Force: 1.0 to 1.75
grams. Vertical Tracking Angle: 20 degrees. Recommended Load Resistance:
47,000 ohms. Recommended:Load Capacitance: 400 pF

wwWw americanradiohistorv com
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DUAL 606 TURNTABLE
AND ULM 55E CARTRIDGE

EXCELLENT
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As we mentioned earlier, the combination of
a low-mass pickup arm and an ultra-low weight
cartridge adds up to a higher natural resonance
point that lics above the region of maximum
warp-frequency typically found on records
above 8 Hz and below 12 Hz. However, merely
moving up the frequency of resonance does not
in itself necessarily reduce the amplitude of
that resonance.

Dual’s solution to the problem is a mechani-
cal anti-resonance filter housed in the pickup-
arm counterweight. That filter is tuned broad-
ly to the range of resonant frequencies that are
to be damped. The owner’s manual supplies a
list of some popular cartridges and indicates
the setting that should be selected on a mov-
able calibrated knurled ring located at the
front of the counterweight, based upon car-



e mass and compliance. In the case of the
ied Ortofon ULM 55E cartridge, that
1g was 12.5. In use, the mechanical filter
tes out-of-phase with the resonance, par-

cancelling it out. According to Dual,
ion of the filtering system typically re-
3 the amplitude of arm resonance by
1d 20%, while in the case of an arm
wped with a mating Ortofon ULM car-
e, amplitude of resonance ends up about
lower than it would be with a conventional
idge and without the filter. A dctailed
il cross-section view of the counterweight
ustrate the built-in mechanical anti-reso-
: filter, is shown in Fig. 3.

TABLE |
RADIO-ELECTRONICS PRODUCT TEST REPORT

Manufacturer: Dual (United Audio)

TURNTABLE SYSTEM MEASUREMENTS

PERFORMANCE CHARACTERISTICS
Wow-and-flutter (% WRMS)

Rumble, unweighted (dB)

Rumble, (Din weighted B) (dB)

Speed accuracy (%)

Speed adjustment range (+
Speed build-up time (rotations)

%)

COMPONENT MATCHING CHARACTERISTICS

Tracking force range (—— to ____ grams)
Anti-skating force range (—_ to ____ grams)
Available speeds (RPM)

Drive system

Motor type

Power requirements

MISCELLANEOUS EVALUATIONS
Adequacy of controls

Automatic Features, performance
Speed stability

Vertical tone arm friction

Lateral tone arm friction

Quality of construction

OVERALL TURNTABLE SYSTEM RATING

Model: 606
R-E R-E
Measurements Evaluation
0.025 Superb
52 Excellent
75 Superb
Strobe, adjustable N/A
4.5 Excellent
0.6 Excellent
0to 3.0
0to3.0
33%, 45
Direct drive
DC Servo
120V, 50/60Hz, 2 W
Excellent
Superb
Excellent
Superb
Excellent
Superb
Excellent

ice the unit we tested was supplied with
irtofon ULM cartridge, a word is in order
rning this unusual pickup. Originally
{uced by Ortofon as the models LM-30
M-20, the new low-mass cartridge quick-
tame known as the Concorde 30 and Con-
20 because of its distinctive appearance
resembles the tilted-down nosc of that
sonic aircraft. In addition to its ultra-low
of just 2.5 grams (which accounts for its
sved low-frequency reproduction), the
; tip mass has also been reduced, and the
the mass of the stylus tip, the more accu-
it can track transient signals in the treble
The cantilever of the cartridge is con-
ed of a hardened aluminum alloy with an
1al diameter of 0.45 mm and a wall thick-
f only 0.035 mm.
e cartridge itself is a moving-iron typc,
upon the variable-magnetic-shunt prin-
{(VMS) upon which Ortofon holds world
ts. Ortofon claims to have improved the
ctic circuit of the design to provide suffi-
output voltage to drive all modern ampli-
yr preamplifiers despite the miniaturiza-
f its coils and cantilever.

TABLE 2
RADIO-ELECTRONICS PRODUCT TEST REPORT

Manufacturer: Ortofon

Model: ULM-55E

PHONOGRAPH CARTRIDGE MEASUREMENTS

FREQUENCY RESPONSE (H-kHz, *___ dB)

STEREO SEPARATION
Separation, 1 kHz (dB)

Separation, 10 kHz (dB)
Separation, 30 kHz (dB)

CHANNEL BALANCE, 1 kHz (dB)

TRACKABILITY MEASUREMENTS
Stylus velocity at 1 kHz (cm/sec)
Stylus velocity at 10 kHz (cm/sec)

COMPONENT MATCHING CHARACTERISTICS

Output level, 1 kHz, 3.54 cm/sec (mV}
Optimum load impedance (ohms)
Tracking force range (—— to ____ grams)
Cartridge weight (grams)

OVERALL PHONO CARTRIDGE RATING

R-E R-E
Measurements Evaluation
10-20, 2.0 See Flg. 5 Excellent
28.0 Very good
24.0 Very good
N/A N/A
0.5 Excellent
Better than 40 Superb
Better than 30 Superb
4.0
47K (400 pF)
1.0 to 1.75
2.5
Excellent
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closcup view of the Ortofon ULM car-
: mounted in the lightweight headshell of
ual rnodel 606 is shown in Fig. 4. While
tadshell of the arm is permanently affixed
¢ arm itself, the cartridge can be casily
sed and, if desired, other cartridges hav-
andard '/>-inch mounting centers can be

used and mounted with the aid of the hardware
supplied. In addition, a stylus-orientation
gaugc is supplied scparately to precisely align
the stylus tip of an alternate cartridge. If heavi-
er cartridges than the Ortofon are used (and
that means just about any other cartridge), it is
necessary to add weights (which are supplicd
in the included bag of accessories) to the
counterweight so that static zero-balancing of
the pickup arm can still be accomplished.

Lab Measurements

Table 1 lists the results of our lab measure-
ments of the turntable, while in Table 2 we
have summarized our findings with respect to
the optional Ortofon cartridge. Wow-and-flut-
ter was extremely low, measuring even a bit
less than the 0.03% WRMS specified by the
manufacturer. As for rumble content, the 75
dB rcading obtained for weighted (Din B)
rumble was surpassed in the past only by turn-
tables costing nearly three times as much as
the Dual 606. Once set by means of the pitch
control, thc strobe markings remained “‘sta-
tionary” for the better part of two hours; the

www americanradiohistorv com

time required to complete all of our measure-
ments. Correct speed, from a non-rotating con-
dition, was reached by the platter in just over
1.0 seconds, as opposed to the 2.0 to 2.5 sec-
onds claimed by Dual while pitch-adjustment
range measured 9.0%, just a bit less than the
10% claimed.
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Frequency response of the ULM cartridge is
plotted from 20 Hz to 20 kHz (the available
frequencies on our test record) in Fig. 5. To
obtain that response, we had to add about 200
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pF of external capacitance at the input jacks of
our reference phono preamp, since the total
cable capacitance of the model 606 was only
150 pF per channel. Failure to add that addi-
tional capacitance would have resulted in a
somewhat higher positive peak in the response
curve at around 15 to 16 kHz. We can, of
course, understand why Dual elected nor to
incorporate, the extra capacitance (or to use
higher capacitance audio cables) since, after
all, the model 606 can be used with many other
cartridges, some of which would have a severe
high-frequency attenuation if they were
“loaded” with 400 pF of capacitance at their
output terminals.

In examining Table 2 you will note that
results for trackability both use the phrase
“better than™ (40 cm-per-sec for mid-frequen-
cies; 30 cm-per-sec for high frequencies). That
is because those figures represent the greatest
velocities supplied in the trackability test
record (Shure TTR-103) that we used for our
tests. At those high velocities, the cartridge
was still tracking perfectly, so the presumption
is that we might have been able to achieve
proper tracking at even higher velocities. In
that respect, however, it should be noted that
we had to adjust the anti-skating control so
that it was set to a reading of 1.0 gram, even
though our tests were conducted at a down-
ward-tracking force of 1.5 grams. It is not
unusual to find that anti-skating calibration is
not precisely accurate on turntable systems
and this critical adjustment should really be
made under actual listening conditions, prefer-
ably with a test record such as the one we used.
Even if such a test record is unavailable, it is
often possible to achieve a correct anti-skate
setting by listening critically to very heavily
recorded passages of a musical record and not-
ing any breakup. Sometimes, an adjustment of
as little as 0.5 grams (of the anti-skate calibra-
tion indicator) can make the difference be-
tween adequate tracking of such passages and
mability to track them properly.

Summary

Our overall product analysis together with
our summary comments about this excellent
turntable/cartridge combination will be found

Manufacturer: Dual/Ortofon

TABLE 3

RADIO-ELECTRONICS PRODUCT TEST REPORT
Model: 606/ULM-55E

OVERALL PRODUCT ANALYSIS

Retail price $280.00 ($390.00 with optional car-
tridge)

Price category Medium

Price/performance ratio Superb

Styling and appearance Excellent

Sound quality Excellent

Mechanical performance Superb

Comments: The engineers at Dual seem to have met every remaining probliem that has plagued the

science of record playing in this moderately priced turntable/cartridge combination.
Frankly, while most audiophiles prefer to choose their own phono cartridges when
purchasing a record-playing system, it would be counterproductive in our view to
purchase the 606 with anything but the ultra-low-mass Ortofon cartridge for which it
was so obviously intended. With a total effective mass (including the 2.5 gram car-
tridge) of only 8 grams, overall pickup-arm/cartridge low-frequency response is
pushed up to around 10 Hz, well above the region of maximum warp-frequencies and
nicely below the lowest frequency of recorded sound. Furthermore, the unique anti-
resonance filters incorporated in Dual's pick-up arm counterweight reduce the ampli-
tude of this resonance to levels which permit positive tracking of the grooves of even
badly warped records. In our listening tests it was clear that harmonic and intermodu-
lation distortion levels had been suppressed to virtually inaudible levels, even when
listening to pure-tone signals from test records which had previously yielded clearly
perceptible distortion levels.

The suspension system used for the baseplate of the 606 is also excellent, as
evidenced by our ability to bring the system into close proximity with the loudspeakers
while playing music at very loud levels. Properly positioned (away from the speakers)
the 606 was virtually impervious to any form of acoustic feedback, either airborne or
mechanically induced.

In terms of performance, the Dual mode/ 606 has all the refinements of that compa-
ny’s higher-priced models 622 or 650RC, the chief difference being that the 622 offers
automatic start and repeat-play while the 650RC offers wireless remote control of start
and cue functions. Thus, if you are seeking pure performance and are willing to set
down the pickup arm (by means of the cueing lever) at the right position in the record,
the 606 represents the best value of these three turntable offerings from Dual. Every-
thing about this fine turntable system smacks of precision mechanical craftsmanship
and, judging from its construction, this system should perform in a trouble-free man-
ner for many years to come. In our opinion, the Dual 606 with its Ortofon cartridge

rates an Excellent R.E.A.L. rating, bordering on Superb.

in Table 3. Both in terms of lab measurement
and extensive listening tests, the Dual model
606 performed in a most exemplary manner. If
you own, or plan to own, some of the new
direct-to-disc or digitally-mastered records,
turntables such as this new Dual 606 come not
a moment too soon, for such records are more
demanding of a turntable/cartridge system

than anything you have previously played. We
were unable to find any records of either type
which posed problems for this combination of
turntable and cartridge. Considering its price,
performance and sound quality, we would
therefore assign a R.E.A.L. rating of Excellent
bordering on supurb, to this moderately priced
combination. R-E

Solid-State News

Op-amps

Harris Semiconductor has new HA-
5100 and HA-5110 BIFET operational
amplifiers produced using laser trimming
methods to keep input offsets under 1.5
millivolts. In many applications external
offset reduction components are unneces-
sary. Gain-bandwith product is 80 MHz
and settling time is under 2 microseconds
t0 0.1% for a 10-volt output step.

Harris claims the HA-5190 to be the
industry’s first true op-amp with perfor-
mance previously available only in hybrid
and modular devices. Slew rate is 200
volts-per-microsecond and settling time
70 nanoseconds within 0.1% for a 5-volt
output step. Gain-bandwidth product is
150 MHz, full power bandwidth 6.5
MHz and input offset 5 millivolts. Those
devices use the proprietary Dielectric Iso-
lation process in which an insulating layer
of silicon dioxide surrounds the bottom

and sides of each active area to eliminate
parasitic and performance-robbing lcak-
age paths. Harris Semiconductor Group,
P.O. Box 883, Melbourne, FL 32901.

GPIB transceiver

Motorola has released the first octal
GPIB bi-directional transceiver conform-
ing to the IEEE 488-1975 instrument bus
standard. Only two devices are necessary
to implement the 16-line bus, in compari-
son to the four circuits necessary using
previously available quad transceivers.

The MC3447P octal transceiver uses
no external logic parts in most applica-
tions. The device has eight driver/receiv-
er pairs. The bi-directional paths are acti-
vated in one direction at a time with the
unused device put into a high-impedance
open state. The plastic version of the
MC3447P is priced at $3 each in hundred
quantities. Motorola Semiconductor

WWW._americanradiohistorv.com

Products Inc., P.O. Box 20912, Phoenix,
AZ 85036.

Bucket brigade devices

The BBD3009 is a low-noise 256-stage
Bucket Brigade Device (BBD) that has
delay times between 0.54 and 12.8 milli-
seconds. Typical insertion loss is 0 dB and
S/N about 88 dB. The BBD3009’s clock
frequency range is from 10 kHz to 200
kHz. The device is useful in reverbera-
tion, vibrator chorus, phaser/flanger ef-
fects, and audio signal delay applications
in telephone and voice communication
systems. Volume price is $2.75 each.

Panasonic has also announced the
BBD3008, a 2048 stage BBD with delays
up to 104.8 milliseconds and 78 dB S/N.
Quantity prices are $14.95 each. Pana-
sonic Electronic Components Division,
One Panasonic Way, Secaucus, NJ
07094. R-E



Iand-held computer poweris here!

An autoranging DMM breakthrough
from B&K-PRECISION.

{-PRECISION's new microcomputer
rolled Model 2845 is a major advance
gital multimeter technology. Ata price
parable to ordinary manually operated
§ the 2845 brings microcomputer intel-
1ce to a handheld portable DMM.

:n applied to a circuit, its computer
:ts the range providing maximum
lution without the slow *“hunting”

»n characteristic of many bench-type
ranging DMM’s.

1e 2845 is certainly the most user

itec hand-held DMM available.

rther DMM can match its speed and
licity of operation. With tilt stand,

: display and optional AC power

iter, it becomes a remarkable inex-

ive bench DMM.

Microcomputer autoranging speeds
operation and stabilizes readings

Auto-skip program for best resolution in
least time

Easiest, fastest-to-use DMM available
0.1% basic DC accuracy

31adigit, 0.58" LCD display

Continuity test “beeper™

Range-lock, holds selected range

Measures AC/DC voltage; AC/DC current;

resistance

Meets tough U.L. 1244
safety standards

CIRCLE 41 ON FREE INFORMATION CARD
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Available for immediate delivery
from your local distributor. Call
toll-free 800-621-4627 for additional
information and the name of your
local distributor.

o PRECISION

DYNASCAN
CORPORATION

6460 West Cortland Street
Chicago, lllinois 60635 » 312/889-9087

Intl. Sls., 6460 W. Cortland St., Chicago, IL 60635
Canadian Sales; Atlas Electronics, Ontario

Model 2845 $175
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electronic components

One-Stop Component Center

AUTHORIZED DISTRIBUTORS

ALABAMA FLORIDA (Continuad) MICHIGAN (Continued) OREGON {Continued)

Birmingham JL.S. Electronic Inc. Ptantation Heathkit Electronic Center Jackson Fuiton Radio Supply Satem Comm-Shack
Birmingham Micrologic Inc. Tampa AMF Microcomputer Center inc. Kalamazoo Warren Radio PENNSYLVANIA

Huntsville Industrial Electronic Supply Tempa Heathkit Electronic Center Lansing Fulton Radio Supply Inc. Braddock Leff Electronics
Huntsville W&W Eltectronics Tampa Microcomputer Systems Livonia Lafayette Radio Chambersburg Sunrise Electronic Dist. Co.
Mobile Lafayerre Radio Electronics GEORGIA Livonig Norwesr Electronics Drexel Hill Kass Electronics Distributors
Tuscaloosa Radio Parts inc. Atlanta Atlanta Computer. M;’P ﬁ % Radio §qpu1y & Enginewring Co, Inc. Drums Mr. O's Digital Electronics
ALASKA Atlanta CompySho fadison Herghts Warren Radio Co. Erie Warren Radio
Anchorage The Electronic Company Atlanta Hgathkit Electronic Center Midland Camputromx Corporation Frazer Heathkit Electronic Center
Anchorage V Mart Columbus Radio Wholesale Milacr C&S Electronics Mart Ltd. Paoli Personal Computer Corporation
ARIZONA Stone Mountain Coleman’s Electronics Me, Cigivvans Oison Electronics Philadelphia Heathkit Elsctronic Center
Flagstaff Jun's Audio & Stereo Repair HAawaAlIl Mt Pleasane Barr’s Philadelphia Resco Electronics
Green Valley Radio Shack Honojulu (ndus!lial Etacteonic ini Muskegoa. . H.R. Etectronics Phoenixville Stevens Electronics
Sierra Vista B&S Electronics Ho r Circlit Suppli Nites Nites Radio Supply Pittsburgh Heathkit Electronic Center
Tucson Electronic City Wailuku O.8.K. Electronice Pontisc Electronic Supply Pittsburgh South Hilis Electronics
Yuma Yuma Electronics IDAHO Port Huran Main TV Radio Electronics Inc. Wilkes Barre Hamjine Electronics
ARKANSAS Bosse Custom Electranics Saginaw Electronic Mart York G.Y.C. Company
Little Rock Southern Electronics Co. Caldwelt A-Gem Supply-iné: St. Claire Shirs. Bell Electronics RHODE ISLAND

CALIFORNIA ILLINOIS St. Joseph Meath Customer Canter Cranston Jabbour Electronics City
Anaheim Heathkit Electronic Center Carbondale Picks Electronics Tay, Electronic World Pawtucker Jabbour Electronics City
Anaheim A.F. Electronics Chicago Howgyet Electronle Saie®): m@fﬁ. Cipye " PrapersaCity Electronic Supply Warwick Heathkit Electronic Center
Atascadero Coast Electronics Chicago Olson E/ecmmm ‘Westland Olson Electronics TENNESSEE

Azusa Amco Electronics Evanston T%i State Electronic Corp. MINNESOTA Cookeville Wagnon's Stereo Center
Bakerstield Jay-Kern Electronics Geneva MEIVgLflectromc( Du/um Northwesr Radio of Duluth inc. Knoxviite Shields Electronics Supply Inc.

Berkeley Af Lasher Electronics Groveland Maoyer Electronics Hopkins Heathkit Electronic Cen ter Memphis Biuff City Electronics
Buena Park Ford Electronics Mount Prospect Tri-State Electronic Corp. Minneapolis Pal Ef i S R & Spencer Electronics
Buena Park S.J. Etectronics Nites o Compurer Land St Paui~— gontiaathkit Electronic Center Memphis Warren Radio Company
Chula Vista Lion Ejectronics Peoria ¥ empiter Land of Peorid ™~y Winona Wiswatha Eléctronics Inc. Nashvilte Eddie Warner’s Parts Company
Covina G&H Electronics Peoria Warren Radio Co. MISSISSIPPY Nashville Electra Distributing Co,

Cypress SCR Electronics Rockford f EComputer Stare of Rockford Jackson Eltington Electronic Supply QOakridge National Electronics
Davis Paradyme Consumer Electronics Schaumburg Data Qomain of Schaumburg MISSOURF i Tullahoma H&H Electronics Co. Inc.

Fontana Fontana Electronics Skokie i Litipute Camputer Bridgeron Forsy the Computers TEXAS

Fresno Electronic Brain Villa Park B Majvin Elettronics &1 Doarado Springs Beckrhan Electronics Beaumont Electro-Hut
Fresno Sparky Electronics INDIANA 4 § ! i Florissant Computer Country Brownsville George’s Electronics Mart
Glendale Eagle Electronics 8 i fer Radio Co. Inc. Sty Lovis Computer Country {Downtown) Dallas Heathkit Electronic Center
Goleta Bill’s Stereo Chesterron Chesterton Electronics MONTANA Dallas Ram Micro Systems
Half Moon Bay Radio Shack East Chicage, { Acro Elsctronics Corp. Biitings Conley Radio Supply Fort Worth The Ingenuity Concept
Marbor City Buff’s Electronics Evansville Hutch & Son Inc. Barempn Elav:rrbnic Service & Dist. Inc. Garland Tinker Tronics Inc.

Hawaiian Gardens Carson Electronics Gary Calgmet Electronic Supply Grear Ralls Arts Electronics Houston Heathkit Electronic Center
Hollywood Pacific Radio Exchange Indianapolis Hea!hlm Electronic Center NEBRASKA Houston Interactive Compurers
/ d. £ 5 Muncie | Pierce Elgctronics Lincoin Computer Systems Lubbock Trice Wholesale Electronics
La Habra A.B.C. Electronics South Bend Radio Distributing Inc. Lincoin Scotr Electronic Supply inc. McAllen Carlos anca Electronics
La Mesa Heathkit Electronic Center South Bend ‘Television Supply Co. Nortoik Caauwes Gun & Hobby Shop San Antonio A, & E Co. Inc.

Lancaster Consumer Electronics [[1,7:3 . North Piatte Scott Electronic Supply Corp. San Antonio C&K Electronics Inc.
Modesto Computer Magic Ames Etectronic Supply Inc. Omaha idwest Computer San Antonio Heathkit Electronic Center
Modesto Pacific Radio Davenport Memoty Bank Omaha Scott Electronic, Supply Corp. Waco L&M Wholesale Electronics
Monterey Zackit Des Moines Gifford Browp Incorporated. Omaha Heathkit Electromic Center UTAH

Morro Bay Coast Electronics Des Moines Radio Tr.de Sugply Co. NEVADA i 1 Midvale Heathkit Electronic Center
National City Willy's Electronics KANSAS ¥ ] Las Vegas émn,,y 23 Provo Alpine Electronic Supply Co.
Northridge Pacific Radio Efectronics i Hutchir Efdctronics NEW JERSEY Sait Lake City Best Distributing
Oceanside Electronic Center Kansas City Elec tronic Surptus Sales Cherry Hill The Computer Emporium Salt Lake City Computeriand of Salt Lake
Oxnard Dow Radio Mission arhlg:t Etectronic Center Englewood Radiomasters VERMONT

Paimdate Radio Shack A.S.C. Palmdale Salina [’m Efectronics InCrwemm Fair Lawn Heathkit Electronic Center Essex Junction Lafayette Radio
Palo Alto U.S. Electronics Wichita ur Radio Equipment Co. Ocesn Heathkit Electronic Center VIRGINIA

Pajo Alto Zack Electronics KENTUCKV 3 Punru.wk,n Lafayette Radio Alexandria Computers Plus Inc.
Pasadena Dow Radio Inc Radio Ei i Co. Pompton Lakes Computer Corner Alexandria Heathkit Electronic Center
Paso Robies Mission Ei L il Peerless. Co. Ramsey Typetronic Computer Store Annadale Arcade Electronics
Pomonas Heathkit Electronic Center Richi d M: Counry E/i 7 Trenton L afe 2 i Ele it Arling Arlington Etectronic Wholesalers
Redding Radio Mart LOUISIANA Vineland Lafsyette Ragio Llectronics Blacksburg Scorty’s Radio & TV Inc.
Sacramento  Calif. Radio & Television Supply Baton Rouge 9‘“" Elscrronics Supply Co. NEW YORK Charlottesville Graves Electronics
Sacramento Zackit Baton Rouge Menard Efectronics Inc. Albany Action Audio Inc. Falls Church Crossroad Electronics
Salinas Salinas Radio B8aton Rouge Pelican Electronics Albany Fort Orange Etectronics Hampton Electronic Sales Inc.
San Carlos J&H Qutlet Store Kenner Heatirkit Etectromc Center Albany Greylock Electronics Hopewell B& G Electronics
San Diego Radio Shack A.S.C. Mira Mesa Lake Charles Wuif Power & Controls: Ambhersi Heathkit Electranic Center Mclean Tysan's Compurer Emporium
San Fernando San Fernando Electronics Lake Charles, Wholssiie Radio & Equipment Buffalo Radio Equipment Corp. Norfolk Avec Electronics Corp.
Sen Francisco Zack Elecrronics New Orleans Wip. B. Allen Supply Co. Cortland Action Audio Inc. Norfolk Priest Electronics
San Jose Peninsula Electronic Supply Inc. Shreveport . n-ﬂu’(nal Electronk Supply Endwell i Computer Tree Inc. Portsmouth Electronics Uniimited
San Jose United Radio & TV Supply MARYLAND Ithaca 1 Action Audio Inc. Richmond Avec Electronics Corp.
San Luis Obispo  Mid-State £ IECtIonlC Supply Annapolis Computers E tc. Ithaca Rad-Tronics Roanoke Avec Electronics Corp.
San Rafael Plus A, 7 1 J&M E Inc. /. Wareen Radio Vienna Electronic Equipment Bank
Santa Barbara Lombard Electronics Baltimore Anserican Distributing Co. Jericho Hadghkit Electronic Center Virginia Beach Heathkit Electronic Center
Senta Cruz Santa Cruz Electronics Baltimore Everything Electronic Kingstan Action Audio iInc. Warrenton Radio Shack
Santa Fe Springs dustrial El i 8 Harco Electronics Kingston ylock £l ; dbridg Virginia Micro Systems
Santa Maria Cap’s Co Battimo Tritropics, 1 Middleton Actjon Audio Inc. WASHINGTON

Santa Rosa Electronics Inc. Churchville Churchville Efectronics | Newburgh Action Audio Inc. Bellevue ABC Communications
South Gate Mac’s Electronics Damascus Damascus C8 \New York City - Alisto Craft Everett ABC Communications
South Lake Tahoe CalPine Electronics Frederick Frederick Computers New York City iy te Systems Corp. Kennewick C&J Etectronics Inc.
Sunnyvale Sunnyvale Electronics Glen Burnie Revacto New York City k ft Electronics 45 Corp. Longview Progress Electronics
Torrance SE Elecrronics La Vale JEM Electronics Orchard, Feed Radig Equipment Corp. Moses Lake Ron’s Electronics
Torrance Torrance Electronics Rockville Hegthkit ﬁ[ecrromt Cenrer Pm‘k:ll i Action Audio Inc. Pasco Riverview Electronics
Tustin A-B&B Electronics Sitver Spring: Erx. e Graylack Efectronics Richland C&J Electronics
Vallejo Zackit Towson *k’neswlg Electrpnic Inc. Non'h Whiﬁ‘P.um \Heathkit Elqcxromc Center Seattie ABC Communications
Van Nuys Thrifty Electronics Supply Inc. Towson puiws Etc. Roches rer 4 thiit Etactronic Center Seattle Amateur Radio Supply
Westminster K Electronics Towson LCompuress Unlignited Troy 4 = Trojan Elgctronics Seattle Empire Electronics
Whattler D&S Electronics Towson ‘l—mhr Eisctrpnie Center Utica, t @am-Com Electronics Spokane Don’s Stereo Center
Whittier Whittier Electronics Co. Wheaton Lomouter Lrafters Utica 4 Central Efectronics Spokane Personal Computers
Woodiand Hills Heathkit Electronic Center MASSACHUBETTS Wappingers Vi Action Audio Inc. Tacoma C&G Electronics
COLORAOC Littleton . Terfomtinc, White Prairly The Computer Corner Ty Northwest Radio Supply
Aurora Aurora Electronics Peabody thkit Electrodic Centan NORTH CAROLINA WEST VIRGINIA

Colorado Springs Centennial Electronics Inc. Pitestield ittsfieR) Radse Co. Il Raleigh Bgf}e Srop of Raleigh Fairmont TPS Electronics Inc.
Denver Mt Coin Distributing Co. Waltham Compater Mart Inc. NORTH DAKOTA Maorgantown The Computer Corner
Denver Micro World Electronics Wellesley Mea thl?)‘r Electronic Center Fergo < S&S Flecrronics Morgantown Electro Distributing Co. Inc.
CONNECTICUT : West Springfield Norbill’s Electronics Inc. OHI0 Wheeling Lafayette Radio Associate Store
Avon Heathkit Electronics Center Worcester RAM Electronics inc Cincinnal Heathkit Electronic Center WYOMING

New Haven Customized Computer Systems MICHIGAN Cincinnati Micro-Solution Cheyenne Computer Concepts
Westport Computerworks Adrian E&B Etectronics | LYeveland Heathkit Electronic Center

DELAWARE Allen Park Electronic Paris i doduaibus Heathkit Electronic Center

New Castle Dealsware Amateur Supply Ann Arbor Wedemeyer Electronic Supply Bover ~ " me T.V. Speciafties

Newark Computertand Battle Creak Warren Radio Co. Fremont = Terra Tech College Bookstore CANADA

Witmington Laraco Bay City l(ude Digtributing Co. Reynoldsburg i.Universal Amateur Radio Alberta:

Wilmington Wholesala Electronics Inc. Canton Etectronic Connucnon Toledo Hagthkit Electronic Center Calgary CompuShop Alberta Ltd.

FLORIDA Clawson Redio w & Engin g Co. Toledo Warren Radio Ontario:

Clearwatsr AGL Elsctronics Coldwater B&M Efactronics Wickliffe Amareur Electronic Supply Toronto House of Computers
Ft. Lauderds Ce For You Datroit Hoeathkit Eisctronic Centor Youngstown Ross Radio Compeany Guam Marianas Electronics
Ft. Lauderdals Lafayatte Radio Electronics Detroit Radio Supply & Engineering Co. OKLAHOMA ENGLAND

Gainasville Lafsyette Radio Derroit SA&S Electronica Okishoma City Bits, Bytes & Micros Berkshire NewBesar Computing Store

Hialean Heathkit Elsctronic Center Oxford Oxford Software Co. Dklnhoma City Heathkit Electronic Center GUATEMALA Etsctronice Pan-Amaricans

Jacksonville Laraco of Florida Inc. East Detrolt Hesthkit Elsctronfc Center lahoma City Trice Wholesaie Electronics PANAMA Tropsico, S.A.

Lakaland Lakeland Speciaity Elsctranics Flint Shand Electronics inc. OREGON SINGAPORE Applied Digitel System

Mism/ Herman Electronics Garden City Computar Center Albany Oregon Hem Ssles SINGAPORE Sys-Tach

Miami NA&G Distributors Grand Rapids Micro Computer World Beaverton Norvac Electronics SWEDEN

Oakiand Park Lafayette Radio Grand Raplds Radio Parts Inc. Corvellis Zaro-Gee Stockholm LS/ Electronics HB

Orlando Southasst Micro-Data Corp. Grand Replds T& W Ejectronics Eugene Eugene Ameteur Radio Supply WEST INDIES

Pansecols Grice Elsctronics inc. Grand Rapids Warren Radio Co. Portiand Portiand Radio Supply Port of Spain, Trinided Tha Hobby Centre
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One-Stop Component Center ®

This is a partial listing of over 500 items
available from authorized Jim-pak Distributors:

== LS Schottky i
...... 2/.85 74LS109 . . . . . .79
...... 2/.85 R .55 74L5123 . . .. 195
...... 2/.85 Lo 69 74LSI138. ... 149
...... 2/1.19 55  74LS139 . . . . 149
...... 2/1.19 S ... 55 JALSIS4. . . . 249
...... 2/.89 L., 109 74LS1S7. ... 149
...... 2/.85 .. ... 55 74LSI6l. ... L79
""" 2/1'?3 Cer. Caps. (100) 2.95 Heat Sinks (30) 3.95 | 74538, . . . . '29 72“‘51;2' i {'79
...... . . . Caps. at Sinks - L. ... 69 74LSI’5. ... L1
...... 2/.85 74161, . . . . . .l19 88}8% 'glzlcatr(gags (62()’) g-g ggg; g‘ar\:-stosig (100) ggg 740542, . . . . 1.49  74LSI192. . .. 189
"""" lég ;2%% o °°° {gg GBI103 Tantarlurynslc(go 4.95 GBl139 Tel(')m?ssgril))s {40) 3:95 74Ls47. ... 149 74LS193 . ... 1.89
...... 69 e LS| Qoo TINCE (s0) ) 4% GBI Spcrstnait(0) 29 74548, . . .. L79 74LS221 . ... 195
...... 79 15, . . ... .L GB110 Asst. LEDS (100) 595 GBI Washers (200) 205 |74LS73. . . .. .79 74LS244 . ... 249
...... .69 74192. . . . . . .1L19| GBI13 Trimmers (30) 495 GBI45 Lugs (100) 295 |74LS74. . . .. .19 74LS245 . . . . 3.49
....... 119 74193, . . . . . .L19 | GBIll6 %w Resist. (200) 2.95 GBI54 1&2w Resist.(100) 2.95 | 74LS75. . . . . .99  74LS367 .. .. 129
...... 2/1.19 T4367. o - rem- 99 | GBI17 ¥%.W Resist, (200) 2.95 GBI162 7-Seg. Dsplys. 350)595 74L585. . . . . 195 74L5374 . . . . 2.49
2.9 74393. . . . . .. 1.95 | GBI120 SlideSwitch (%) 395 GBI173 3/8" Pots. (100) 5.95 §741.S90. . . . . 1.09 81LS97. . . .. 2.49
REGULATED POWER SUPPLY KIT e SOCKETS a
.
o . .
Uses LM309K. Heat Sink __ . me?_v'g Profllgl =B p,\r/]VmVV\{riﬁp -
. [P .. I .
provided. PC board con- l4pinLP. .. 2/6% 14 pin WW gola 1,09
struction. Provides a solid lg pin LP . 2/.79 16 pin WW tin .79
1 amp @ 5 volts. Can supply up 18 pin LP . 2/.89 16 pin WW goid 1.19
” 20pin LP. . . 2/.99 24 pin WW gold 1.69
to £5V, £tV and £12V with 22pin LP. . .2/1.09 40 pin WW gold 2.75
JE205 Adapter. Includes compo- gg p:n LP. .. .;9 lg p. plug/cover1.29
o i i pin LP . 2 16 p. plug/coverl.39
')Natt @ 70°C 3/4 Watt @ 70°C g;r)fs,;'\?rdxvsre andlinstuctons 36 pin LP . .99 24 p. plug/cover 1.95
Slotted Shaft 15 Turn Pot. %' "x5" %2 40 pin LP 1119+ molex p./sockets
.inear Taper Linear Taper DIOD ES & TRANSISTORS
IN75Y . .. . . 2/.59  2N2219A. .2/1.19
5K 10K | 100Q 5000 1K IN7S7 . . . . . 2/.59 2N2222A. . . . 2/.89
50K 100K [ 5K 10K 50K :mggg ..... 5;.33 ZN%A 2/.39
eg 100K 500K 1Meg INOOL. . . . | 2/.59  2N3772. . . . . 2.25
IN4OO4. . . . . 4/.33 2N£8§ ..... g;.gg
IN4007. . . . . /. 2N3906. . . . . I
IU..$2.95|830P..%$1.79 IN4LdS. | . . 10799  2N&a0l. . . . . 2719
IN47§3 ..... %/.29 gmgﬁg ..... g‘ﬂg
IN4734. . . . . /.65 2NS129. . . . . 2/.
mm CMOS == IN4735. . . . . 2769 2NSI1N. . ... 2/.69
...... 69 4030 ...... .19 IN4742. . . . . 2/.69  2N5210. 2/.19
...... 69 4040 . . . . .. i.9g IN4784. . | . . 2769  2N5951. . . . .2/L.29
...... 69 4044 . . . ... 13
195 4046 . . . ... 225 | DTE-8 (Pictured) . . ............ $31.95 CAPACITORS
------ 89 4047 .. .... 275 DTE-11(Pictured) .. ............ 3495 ! Dipped Tantalum ELECTROLYTIC
------ .85 4040 . .. ... 89| pypgqg . . ..... 36.95 |.lmfdexsy 2/ 39 Imfd @50V 3/.69
------ 69 4050 . .. ... .8 P ’ AImfd @35V 2/.89  4.Imfd@50V  2/.59
...... 85 4051 . . . ... 195| DTE-HK (Case for JE60OO) . ........ 4795 }jrqe3sv 5789  10mfd@s0V  2/.69
------ 85 4066 . . . ... L9} DTE-AK (Case for JE610) (Pictured) 52.95 {22mfd@25v 2/1.09 22mfd@s0V  2/.79
------ I BRI pmachy b U, 78
...... . el A i . 4. Imfd@2sv 271 mfd ]
------ 219 47k ... 9 VIDEO CONTROLLER 10mfd@25V 113 220mfdesey 169
------ ol i Bmfd@2syv  3.95  1000mfd@2sVv 119
...... .89 il S B 1:95 100V MYLAR 2200mfd @ 16V 1.39
""" = ST . .001-.01lmfd 47.79 50V CERAMIC
Ideal for all video | .022mtd 4/.89  10pf-.022mfd 4/.29
games or remote .047mfd 4/.99 .047mfd 4/.69
. Imfd 41, . .
control .p.r01ects. .gmfd 45%%3 Imfd 4.1
Two mini. pots.
40K ohm each. MICROPROCESSORS
SPST pushbutton zzr,f.),cx&)O CPU (4MHZz) %4.25
—— MCS6 8 Bit MPU 4.95
controI.ane w';:e BOEOA A 78
] e " . connection cable | gy 8 Bit 1/0 Port 3.95
2S5  D-Subminiature Socket .9 5 long. Rugged § 8216 Bi-Directional Bus Driver .49
: miniatiie : lastic case — 2513/2140 Character Generator 12.95
[0y SoNeMIeINBBRRS 5 pas P Tri-State Hex Buffer 2.25
B E ESehuse i inside 1%""H x 2-3/8 AY5-1013 30K Baud UART 6.95
39/ NC J u?( 3.95 fesr x 4-5/16"L AY-5-2376 88-Key Keyboard Encoder 13.95
A Bl es d " 2114-3 4K Static RAM (300ns) 9.49
,13795/U B:F Q;’naeﬂ‘g'ecp 1'23 MK4ll6 16K Dynamic RAM (250ns) 9.95
: g d 708 8K EPROM 10.95
gg B:E é\ﬁ‘apte' %gg JVC'40 Ty ro oot o o $5.95 eaCh 5715 16K EPROM (+5V) 19.95
%0/U BNC P 3 2 % ¥ ® g K F B N N B B B Q0 B R __R_J§ N
1094/U BNC Bulkhead Recp. 1.49 l 2 —
™ LINEAR T Discount fJim-pak Coupon
DIN. LM7805T . . . L5 I
305H. . 1.39 LM7812T . .. LTS ectronic compoRrents
arCm Mo DOLLAR S COIA
o TR R | _ LL ONE DOLLAR
T LMB5S5N. . . . .
oo e LN od I Discount Coupon D|SChOUI\fIT
. M 8 OFFER EXPIRES on purchase of any
2% LMaN. L DECEMBER 31, 1980 JIM-PAK PRODUCTS
2.95 LMSEIN. . . - I at participating Distributors
%gg tm;ﬁm - . Redeemable at
175 LMI3ION . . . l participating JIM-PAK Mr. Distributor: Jim-Pak
1.;5 LME%R oo Distributors for $1.00 will accept this coupon
595 LM B discount on purchases for one dollar credit
;%g tm%ggg“ T l of JIM-PAK components ON E DOLLAR when returned to us with
129 7647TIN. . . . . exceeding $1.00 One Coupon Per Customer your regular orders.
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hobby corner

A call for do-nothing circuits plus a light-panel project and a

new 3rd hand.

A TOY THAT ENCOURAGES AND DEMANDS
the exercise of imagination—such a toy
would help a child grow; yet it is scarce in
the marketplace. Fortunately, you can
make a top-notch entertainer and imagi-
nation stimulator from the parts resting
in your junk box (with perhaps a few
additions).

Some years ago when my children were
young, I built an airplane cockpit, and a
control room of a submarine, and a space-
ship control room, and a hundred other
things. It was just a typewriter-size wood-
en box but when opened, there was a pan-
el full of dials, switches, lamps, meters
and counters. When operated in the cor-
rect combinations, those controls gave
plenty of action with flashing lights,
rising and falling meters and even sound.

For countless hours that box and its
operators cruised the decpest oceans,
traveled the roads of the world, flew
through the fiercest storms, and rocketed
to the planets and stars. Yet, it did noth-
ing—so we dubbed it “The Idiot Box.”

My first grandchild appeared on the
scene last fall and | am planning to haul
the old idiot box out of the attic and
refurbish it. As slow as | am, he’ll be
ready to operate the controls by the time |
get the work completed. Moreoever, [
don’t want to simply clean it up—I want
to bring it up to the current ‘“state of the
art.” That means IC’s and LED’s and dig-
ital readouts and oscillators and so on.
Let’s face it: An idiot box should be a real
idiot box! So I am trying to dream up all
kinds of realistic, exciting, do-nothing
circuits.

Perhaps you, too, would like to build an
idiot box for your boy or girl, little sister
or brother. Let’s have a contest for the
best circuits. The more action and the
least cost, the better. Send in your cir-
cuits and we’ll print the best ones. Then,
we can build the best idiot boxes that
money can not buy!

Light-panel project

Our project for this month is a light-
panel to impress and mystify your
friends. 1 am sure you have seen the pan-
els of flashing lights on Star Trek’s Enter-
prise. They appear in every such control
room to hit the movie or TV screen. Did
you know, by the way, that in the old days
the monster computers had similar light

EARL “DOC” SAVAGE, K4SDS, HOBBY EDITOR
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panels (they provided a means of reading
the contents of the memory registers).

Well, now you can have your own to
stand alone or you can provide it with an
obvious but dummy connection to your
computer, TV, radio, audio amp, et ce-
tera. Then, you will be able to say that its
function is just about anything! And in
the building process, you’ll learn more
about IC’s.

The basic circuit for the light panel is
given in Fig. 1. The circuit is driven by a
555 oscillator. We have used and dis-
cussed this clock circuit several times in
the past. The clock pulses are converted

www americanradiohistorv com
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We liven things up by adding a second
row of LED’s as shown in Fig. 2. As you
see, even more rows can be added. Mount
the LED’s in two separate rows, one
under the other. In addition, mix up the
order of the LED’s so identical patterns
of light don’t show up on the rows.

continued on page 86



Beckman brings a True RMS capability
dimension to hand heid
gital Multimeters

at an affordable price

Now you can measure the exact power content
of any signal — regardless of waveform. Beckman
delivers the new TECH™ 330 multimeter with
true RMS capability and many more fine
performance features for just $210.

Unlike most multimeters calibrated to read only
the true power content of sine waves, the
TECH 330 extends its true RMS capability to
give you accurate readings of both sine and
non-sine waveforms.

True RMS makes a significant difference in
accuracy when measuring switching power
supplies, flyback power circuits, SCR or TRIAC
controlled power supplies or any other circuit
generating a non-sine signal.

The TECH 330 also accurately measures the
entire audio band up to 20 kHz. But that’s
not all you can expect from Beckman’s
top-of-the-line multimeter.

Measurement Comparison Chart
e — -
Waveforms R:sfor:gieng Beckman Correct
(Peak = 1 Volt) Meter | TECH 330 Reading |
Sine Wave [ 1l | -
0.707v 0.707V | 0.707v
Full Wave Rectified Sine Wave
. 0.298v 0.707v 0.707V
VTV Y
L _1
Half Wave Rectified Sine Wave
0.382v 0.500v 0.500v
| u
S B -
[ Square Wave
} 1.110v ‘ 1.000V 1.000v |
Triangular Sawtooth Wave |
A N A A A 05y | 077V | o577V
- B

You also get 0.1% basic dc accuracy, instant
continuity checks, 10 amp current ranges, a
separate diode test function, 22 megohm dc input
impedance, and an easy-to-use rotary switch.

With so much capability in hand, you'll be able
to depend on the TECH 330 for a long time.
That’s why Beckman designed it tough enough
to go the distance.

Encloscd in a rugged water-resistant case, the
TECH 330 can take a 6-foot fall onto concrete and
still perform up to spec. And to further ensure
reliable, trouble-free operation, the TECH 330
gives you 1500 Vdc overload protection, RF
shielding, 2000-hour battery life, gold switch
contacts, and fewer ¢lectronic components
to worry about.

Add another dimension to your world of
electronics. Visit your Beckman distributor today
for more information on the TECH 330 and
Beckman’s complete line of digital multimeters,
starting at $120.

For your nearest distributor, or a free brochure:
CALL TOLL FREE
24 HOURS A DAY, 7 DAYS A WEEK
1-(800)-821-7700 (ext. 517)
in Missouri 1-(800)-892-7655 (ext. 517)

BECKMVIAN
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Takea
giant sfep

forward..

Learn
professional
audio
recording
technology.

Complete the
Multi-track Recording Technology
curriculurmin one year, or earn the
B.S. Degree in Music Technology
via the fnstitute of Audio Research—
New York University joint program.

Winter ‘81 Quarter starts
Monday January 5th.

Write or call for brochure

Institute
of Audio
) Research

64 University Place
Greenwich Village
% New York,N.Y. 10003
Estoguesged (212)677-7580
1

Licensed by N.Y. State Dept. of Education

% RADIO-ELECTRONICS

CIRCLE 81 ON FREE INFORMATION CARD

HOBBY CORNER
continued from page 84

Don’t be thrown by the 7447 and the
7448 in Fig. 2. You can use either one or
both types just so long as you wire the
LED’s properly. Both types are shown so
you can go easy on your junk box.

Now if you really want to get fancy,
check out Fig. 3. Here, a 7475 four-bit
latch is inserted in the address lines of
cach decoder/driver. When pins 4 and 13
are high, the LED’s blink away; when
they are brought low, the LED’s freeze
(latch) in the pattern they happened to
have at the moment of change.

The latches can be addressed sequen-
tially by the inverted (7404) outputs of
the 74155 data distributor as shown in
Fig. 3. If you are building a big panel, the
other sections of the 7404 and 74155 can
be used, too. As noted, you can get a non-
regular selection sequence by using other
combinations of the 7490 outputs to
address the 74155. In any case, the rows
of LED’s blink and then freeze one at a
time.

Your panel can be further improved by
using a mixture of LED colors. Each row
could be a different color but I prefer to
mix colors within the rows to give the
display more variety.

With several rows of LED’s, you really
have something—only you can say what.
Shades of Captain Kirk! R-E

A\

v arkon’s
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exclusive line!

CP/10-1

An S-100 system card, wired and
tested that will outperform the mass
market systems in versatility, price
and speed. It has all the CPU (8080)
disc control (1771) and 10 (8255)
needed for a disc based CPM sys-
tem. Interfaces, to allcommon 8" and
5'4" dnves. (Shugart, Memorex,
BASF, Siemens, Wang). Also fea-
tures EIA RS232 port (110 to 9600
baud), fully vecored interrupts
(TMS5501), on board digital data
separator, 2K bytes EPROM, 24 fully
handshaked 10O lines, dual mapped
10, cassette interface on board, fully
buffered.................... .$495.00

All ARKON kits are complete with PCB.
Logic Probe Kit, with case.... $24.95
RS232 to TTL Converter Kit..$ 9.95
VD-1 Video Modulator Kit......$ 8.95
ETI Sound Generator Kit ...... $44.95

ASC Il KEYBOARD KIT

60 key complete ASCII character set.
Highest commercial quality key
switches. Uses a KR 2376 ST en-
coder IC. Output compatible with
TTL. Caps lock for upper case alpha
characters. Repeat key. Parity and/
or data invertable. Positive and nega-
tive keypressed and strobe signals.
Requires +5V to +30V at 100mA

Complete kit all parts.............$99.95

Send certified cheque, money order, Chargex, Master Charge . . . include
expiry date, card number and signature. We process only prepaid orders.
Minimum order $10.00 Add 5% (minimum $2.00) for shipping and handling.
Ontario residents add 7% sales tax. All prices subject to change.

Dealer inquiries weicome.

409 Queen Street West, Toronto, Ontario Canada,
M5V 2A5. Tel. (416) 868-1315.

COLOR VIDEO MODULATOR

The ultimate APPLE I color modula-
tor. Provides proper level shifting to
clean up the tamiliar smearing effects
of simpier modulators. Available at
the same price.

Assembled and tested with die cast

S$-100 MOTHER BOARD
Exclusively ARKON's, the A6S100 6
slot mother board, designed for the
system builder using modern boards
where few slots are required. Provi-
sion for semi-active termination.

SUPER S$-100 XFORMER
Designed by ARKON, built by HAM-
MOND. A transformer that fits almost
all requirements in building a com-
buter power supply. Transformer no.
120165 uses standard line voltage
and provides 3 outputs:

8V at 18A for +5V supply.

28Vct at 4.5A for £15V supply.

22V at 4.5A for disc drives.

A unique value ...................$49.95
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Good news for you and your

customers. NESDA/ISCET
rates RCA serviceability:

Excellent’

“The RCA CTC 108
nd CTC 109 chassis
wve earned the highest
ossible serviceabi%ty
iting category. ..
xcellent . .. by incor-
orating serviceabilit
atures required in t
'CET Serviceability
ating Form.

“RCAs many years
[cooperation with
'CET’s Serviceability
ommittee has helped
roduce excellent

sults >
Dean R. Mock, Chairman, NESDA/
CET Serviceability Committee

ISCET’s 92% (CTC
)8) and 93% (C'TC 109)
itings were good news to
5. Because they mean that
me of the most demanding
ritics in the industry agree
1at we’ve succeeded in de-

signing chassis that not only
give your customers a first
rate picture, but are easy to
repair too. Here are some
reasons why they think so:

All subassemblies
plug into chassis. No tools
are needed to remove chassis
(main circuit board). Just
remove the cabinet back,
unplug subassemblies and
the chassis is ready for
removal.

Roadmapping on
both sides of tl!l)e board.
Although the XL-100
chassis use single-sided
circuit boards, double
road-mapping means you
can easily trace circuits from
either side.

Circuits and
voltages directly
identified. Major circuit
areasas well as power supply
source and key pulse
voltagesare labeled by name
on the board. So you can
find them fast.

That all means that
when you do have to repair
our new XL-100 chassis, in
most cases you can fix them
quickly and easily.

And you won’t have to
waste your valuable time
trying to find out where togo
to fix what you already know
1s wrong.

Because to us that’s
what really counts. Making
your job easier and
your customers

happier.

RCA IS MAKING
TELEVISION
BETTER AND BETTER.

For vour free subseription to KCA
COMMUNICATOR. our magazine of neus
and adiice for service technicians, write: RCA

Dept. 1455600 North Sherman Drive. Indianapolis. [N 46201
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ILP AUDIO MODULES
“1d * Built-in heatsinks
* Protected circuitry

No external parts
required
#+ 5 connections

+ 5 year warranty!

HY50 Amplifier
30 WATTS RMS  $28.95

High performance amp with rqued aluminum heat-
sinks. Measure only 4" x 2" x 1" thick! Mounts with 2
screws. Gives 30 watts RMS at 0.02% distortion.
Response 10 — 45 KHz. 4 to 16 ohms. £ 25 V/2A.

HY:{OQZWoagSRMS. Silz_eflgpecs as HY50.20 V/2A. 25.95
mplirier
120 WATTS RMs  $79.95

High performance amplifier with
large heatsink area for cool opera- [
tion. Fully protected circuitry. Distor-
tion only 0.01% at 120 watts RMS (1
KHz). Response 10 Hz — 45 KHz. S/N §
ratio 100 db. Only five connections.
Amazinglé compact — only 4%2" x
4" x 2" D. Mounts with 2 screws.
Requires +45 V/I3A. 4 to 16 ohms.

HY120. 60 W RMS. Specs/size as HY200. £ 35 VI2A 58.95)
HYA400. 240 Watts RMS (4 ohm). Double the power, dou-
ble heatsink area! Same specs as HY120/200. May be us-
ed into 8 ohms at reduced output. +45V/4A  $99.95

HY6 Mono Preamp  $25.95 v
HY66 stereo Preamp 48.95

Inputs for RIAA phono, tape with monitor, tuner, aux-
iliary and microphone; full tone control circuitry. Incredi-
ble performance: Response DC to 100 KHz, distortion
005%, SIN 90 db. Output to 4.5 V RMS. Supplied with
edge connectors. Compact. Reliable. Internat voltage
regulation — use from 15 to 50 V safeiy!

H |

Name

Adddress

City Zip

Please send —_ Amt

Check( ) M/IO( ) Visa( ) M/IC( )

Number Exp.

GLADSTONE cicciron %"

901 Fuhrmann Blvd., Bullaio, N.Y. 14203
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Want to cut out
a career as a
two-way radio
technician?

]

]

]

]

]

|

MTI offers the only training for !

professional FM two-way radio 1

available. Qualified technicians |

are employed in government, in-

dustry, and public service. But i

training is your key. 3

You could cut out a career as 1

a two-way radio technician by |

cutting out this coupon. We'll ]
send you information on how you

can learn more about this spe- 1

cialized field, at home. |

]

]

]

|

]

]

|

]

1

Name
Address
City
State/Zip

MTI
1 Mobile Training
! Institute !

Box 735, Camp Hill, PA 17011-U.S.A. I
C Y R N N W W NN N ]
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RADIO-ELECTRONICS

new products

More information on new products is available. Use the
Free Information Card inside the back cover.

OSCILLATOR, Model 4400, is an ultra-low distor-
tion, stable-amplitude sinewave oscillator cover-
ing the frequency range from 1 Hz to 110 kHz. It
produces less than .001% distortion for measur-
ing audio-preamplifier and power-amplifier har-
monic distortion. It features a flat response of .05
dB across the frequency range, which eliminates
the need to constantly monitor input volt-

CIRCLE 151 ON FREE INFORMATION CARD

age level during frequency-response tests and
has a 3-digit tuning selector for precise frequency
selection. The 4400 provides a 7-volt RMS sine-
wave output and has a 3-position pushbutton
attenuator calibrated in 20-dB steps, which,
along with the 30-dB vernier, provide a total
dynamic range of 80 dB. Simultaneous inverted
(180°) and quadrature (30°) outputs are also pro-
vided. Price is $550.—Krohn-Hite Corp., Avon
Industrial Park, Bodwell St., Avon, MA 02322.

RADAR DETECTOR, the Fuzzbuster Ill, is de-
signed to pick up signals from all types of radar; it
automatically rejects signals from non-radar
sources. It features dielectrically-coupled wave
guide technology that gives optimum sensitivity

CIRCLE 152 ON FREE INFORMATION CARD

against all types of radars and has a sensitivity
control to allow adjustment for the operating
environment. This compact unit, measuring 4 X 5
X 1% inches, can be installed on virtually any
dashboard. Retail price is $139.95.—Electrolert,
Inc., 4949 S. 25-A, Troy, OH 45373.

CAPACITORS, feed-thru, are a combination of a
feed-through insulator and bypass capacitor in a
single component, and are designed for communi-
cations, automotive, and consumer electronic-
equipment systems. The capacitors provide a
convenient and economical means of feeding
power to electronic systems and of bypassing
those power circuits to prevent RF radiating from
the system via power-input lines. They also
bypass interference picked up by the power-sup-
ply lines and prevent its introduction into the sys-
tem. Minimal inductance to ground also makes

wwWw americanradiohistorv com
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the components effective bypass devices up into
the VHF region. Capacitance is 1000 pF; voltage
rating is 500 WVDC. Price range of the feed-thru
capacitor is 5 to 7 cents each in production quan-
tities.—RMC-Radio Materials Corp., Marketing
Dept., 4242 W. Bryn Mawr Ave., Chicago, IL
60646.

DIGITAL MULTIMETER, mode! 2845, is a 3'%-
digit, handheld unit featuring microcomputer-
controlled autoranging. After the user selects the
function and connects the model 2845 to the cir-
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cuit under test, the microcomputer analyzes the
applied signal and then selects the range that will
give the greatest resolution. When input to the

continued on page 90
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computer phone. An

ristic instrument capable of 25
tions and memory bank storage of 30 /

PHONE
VIZARD

the producer
munication systems for the White
se and Pentagon, introduces a space

\

of

amazing

bers — convenient compact size —
t a price that will make you smiie!

ne's got it. And if they do, it's
the size and triple the price. The
Wizard is lightweight (only 15 o0z.)
ympact, measuring only 8 1/4'" x

1/2'". The Phone Wizard was
id as the ‘*‘Most Innovative Elec-
Product of the Year'' at the recent
nternational Consumer Electronic
All American made, it is approved
FCC (U.S. Government).

Phone Wizard is based on a
+ ‘Logical Language Sequence’,
gives each key multiple use. This
3> s activated by pressing a
ermined code onto a multiple use
ke a multi-function digital watch).

t’s an Automatic Dialer

1k of the number of people you
intly call. The Phone Wizard stores
30 often used phone numbers (up
een digits each) in its Memory

en dialing don't pick up the phone,

ush the right button and listen. The

jn loud speaker lets you hear the

person answer or the busy signal.

nce at the big bright LED display.

| immediately know the right num-
being dialed—

fore Outstanding Features
assure sensitive keys, solid face
ittons).

ep tones tell you that each digit is
dialed or stored correctly.
ck-Space Erase lets you ‘erase’ a
| number. Easy as pie.

ant to confirm a stored number?
press the storage button twice.
itly you'll see a big read-out so you
arify.

itomatically rings your number up
times, then stops when your party
fome.

inects to Any Phone System

In Minutes
IDULAR PLUG SYSTEMS. Install-
1e Phone Wizard to any modular
takes only minutes. Simply unplug
‘om phone and plug into connection
«d ‘‘line’”’. Then plug one end of
3 Wizard cord (included) into con-
in marked ‘‘phone’’ and the other
back into telephone. Even older
rms require only an inexpensive
er. This adapter is available at any
i/radio store and connects in sec-
~In addition, Phone Wizard auto-
ally transforms dialer phones to

push button.

INTERNAL PHONE SYSTEMS some-
times require the dialing of 1 or 2 digit
excess number to connect with the main
system, for recording reasons. With
Phone Wizard, you can still store
frequently used numbers, and still press
only one key for dialing. For example;
the excess number is 91. Just press 91.
Then press Pause, which allows enough
time for internal recording. Then  con-
tinue pressing the number desired, say
265-829-2112. The LED will display
91P2658292112. Now press Store/Reset
and the desired storage position.
Instantly, the number is stored for
“‘one-touch’’ dialing.

PRIVATE PHONE COMPANIES such
as SPRINT or MCI are easily used with
Phone Wizard. The only difference is
that you'll use two memory keys. The
first stores the computer access number,
for instance, 492-5000. The second stores
your authorization number, plus the full
number you want memorized. To place
the call, press the first key (storing
access number), wait for the computer’s
signal. Then rapidly press the second
key TWO times. Now your call is auto-
matically placed.

MULTI-LINE phone systems require
an adapter, which is quickly installed.
Up to 5 lines can be hooked into the
adapter. Or you can connect other phone
accessories. Ordering instructions
foliow.

Busy Number Buster
and Emergency Dialer

Suppose the number you're calling is
busy, just touch the Re-Dial Key, to
recall. Still busy? Just program the
Phone Wizard to redial later on (up to 15
times, one per minute). A special sign on
the display will indicate that the number
is being redialed.

Emergency! Here's the quickest and
easiest mechanism for dialing the Police
or Fire Dept.

Conference Speaker
For Group Conversations

Activate the One-Way Conference
Speaker by depressing a button. Conduct
group meetings over the phone. Every-
one on your end will hear the phone
conversation through Phone Wizard’s
loudspeaker. You relay ideas and
suggestions from the group by speaking
through the telephone receiver, and
everyone hears the answer. Meet by
phone, you'll save time, effort, and not
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This incredible phone
dialer lets you
regulate out-
going phone
calls using

a secret

lock
command.

to mention those high gas bills.
Digital Clock, Stop Watch
and Timer

Time ot day displayed in
minutes and seconds.

Stop Watch Feature times all calls
automatically—great for gauging long-
distance calls, keeping records, cutting
down on expenses by limiting calls, etc.

You can even time a particular PART
of a call. That's how exact this special
feature is.

Prevents Unauthorized Use

An ingenious combination electronic
lock altows you to prevent unauthorized
tong distance outgoing calls. Simply
press in the secret code. This locks the
diater unit and the phone itself.

Use it for 30 days if you're not
completely satisfied return it at our
expense. Every cent will be refunded
promptly.

The price? Not those inflated prices
you may have seen around town—but
only $119.95 plus $2.75 for insured
shipping. For two $109.95 each plus
$2.75 each for insured shipping. For use
with multi-line system, please include
$30 for optional adaptor. You’ll receive
complete, easy-to-follow instructions
plus a 90-day Parts and Labour
Warranty, and service (if ever needed) is
readily available. Phone now so we can
get your tryout unit right out to you.
You’'re not risking a cent.

Call TOLL FREE:
800-526-2801

800-257-7850

in New Jersey, Call: 800-322-8650
N.J. residents please add 5% sales tax.

Call any time, 7 days a week. Be sure
to have your credit card handy—either
Visa, Master Charge, American Express,
Carte Blanche or Diners Card.

Save while this offer lasts. You’'ll not
find a better bargain on a top-quality
handsome, easy-to-use Phone Dialer
anywhere.

if ordering by mai!, send your check,
money order, or credit card information
to:

hours,

INTERNATIONAL SALES GROUP

melCcUlY

THE IMAGINATION PEOPLE®

Dept. RE-12, Lakewood Plaza
Lakewood, New Jersey 08701

0861 H39W3034

©
©



RADIO-ELECTRONICS

| Send my free Heathkit Catalog now.

|
|

FREE...
Catalog of
great gift
ideas

W
\g)
4
4
= =T ™
-
e
-, oy o

=

< W
You'll find the right gift for all the
electronics buffs on your Christ-
mas list— from clocks and radios
to gas-saving car accessories to
computers — all in easy-to-build,
( , money-saving kits.
| Prices start atunder
| $20.

lThis year, shop the
fast,easy way in the
& | Heathkit Catalog.

Heathkit

If coupon is missing, write
Heath Co., Dept. 020-722,
Benton Harbor, MI 49022.

S G — G DU Gt S G SE S S e S A —
=

Send to: Heath Co., Dept. 020-712,
Benton Harbor, Ml 49022. |

I am not currently receiving your catalog. |

Name
Address
City State.
1
CL-745 Zip
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NEW PRODUCTS
continued from page 88

meter reaches a level greater than the range in
use, an “‘auto-skip" feature skips to the next
highest range. Basic DC accuracy is 0.1%, with
values indicated on a 0.5-inch high LCD display.
The 2845 measures DC and AC volts, DC and AC
current and resistance. Other features are a built-
in audible tone generator that eliminates the need
to look up at the meter, “‘range-tock’ control, and
protection against overtoads. In the ohms range,
it resists overloads of up to +1000 and —450
volts DC or 300 volts AC. Comes with test leads,
built-in tilt stand, detailed operating manual, and
spare fuse. Suggested retail price is $175,—B&K-
Precision, Sales Dept.,, 6460 W. Cortland St.,
Chicago, IL 60635.

AC VOLTMETER/AMMETER, mode/ 30-K, is an
all-in-one pocket-sized tester. AC voltages are
measured in three ranges: 150, 300 and 600
volts. AC current is measured in 6 ranges: 6, 12,
30, 60, 120 and 300 amperes. The model 30-K

CIRCLE 155 ON FREE INFORMATION CARD

includes the drop-resistant clamp-on mode/ 30
Volt/Ammeter, the mode/ 101 line separator for
in-circuit ammeter readings, the mode/ 32 Ohms
(0-1000 ohms) probe for measuring resistance
and a heavy-duty padded vinyl carrying case.
Suggested retail price is $95.00.—Triplett Corp.,
One Triplett Dr., Bluffton, OH 45817.

TECHNICIAN’S REPAIR KIT, model TRK-4, is a
kit of precision miniature tools designed for
everyone from the occasional handyman to the
serious hobbyist. The TRK-4 combines four kits
into one; it includes a screwdriver and awl kit with
screwdriver blades sizes .055, .070, .080, and
.100 inches, and an offset open-end wrench kit

tool kit

ortans
'luaar»c/\nm~

Crewd
o
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with wrench sizes s, %12, Y1s, Ve, and %s-inches. It
also includes a Phillips and Allen kit with numbers
0 and 1 Phillips blades and .050, .062, and .078-
inch Allen wrenches, and lastly, a socket wrench
kit with sizes %es, ¥s2, es, s, and %s-inch socket
wrenches. Suggested retail price is $20.—Moody
Tools, Inc., 42-60 Crompton Ave., East Green-
wich, Rl 02818. R-E

www americanradiohistorv com

ESR METER

checks electrolytics
IN-CIRCUIT and is TV shop
FIELD-TESTED:

The most fantastic instrument I've ever
bought—Billings, Mt. Used it 3 months; it
only missed once—Marinette, Wis. (Typi-
cal). Squeal & no sync: 3 bad caps in B
+ & AGC; Many Thanks—Taos, N.M.
Please ship another; very satisfied—Glen
Rock, Pa. It's fantastic—St. Joseph, Mo.
Please rush; heard good reports—Hicks-
ville, N.Y. One tremendous meter— Alex-
andria, Minn. Send your Super meter;
heard about it—N. Olmstead, Ohio. Love
that ESR Meter—Acton, Mass. Used it
intensively for 30 days; it's been 100%
effective—Pittsburgh, Pa. | understand
that if I'm not completely flabbergasted,
you will refund my money—Sanford, Fla
(Refund not requested) .
60-day Satisfaction Guarantee.
Send check or M.O. or call
(313) 435-8916 for COD
Or write for free brochure to:

C'eafiue gécfronicd

ESR Brochure $99.00
1417 N. Selfridge postpaid
Clawson, Mich. 48017 in USA
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T _ Discone™ Model DCX

//MAKE |

/| _YOUR

/| SCANNER
| REALLY |
" PERFORM!

..with Hustler multi-band
monitor antennas.

Whether it's mobile or base,
Hustler has the antenna that
provides exceptional scanner
performance, resuiting from
advanced engineering and
use of quality materials.

If you want real performance ...

get Hustler! :@

Ciearly the choice of those
who know quality.

MOM
ita- Magnetic
See your dealer or write: ]

HUSTLER

3275 North B. Ave Kissimmee, Florida 32741
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II new!

are’'s the new quarterly mag-
‘ine you've been waiting for
Radlio-Electronics Special
ojects—page after page of
{ new, never-before pub-
hed construction articles on
ist Equipment, Computers,
sctronic Music, Communi-
ations, Automotive and
bbby Projects.

They're the kind of projects
iw want to build, the kind

bl

O
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b
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All New Construction Projects
Computers. . .Test Equipment. .
Electronic Music. .

Wly Radio-Electronics has
2 expertise to design, and
e first issue is filled with
and-new construction arti- e

0861 MAINIA

2s like these: i SO

DISPLAY ALLOWANCE PLAN.

TR

‘est Equipment motive electrical from electromechani-

igital Scope Multi- systems. cal chord organs.
ylexer—to convert Digital IC Tester—

Imost any scope into to make quick workof =~ Computers

4-trace unit. testing digital IC’s. Digital Logic
*requency Multi- Trainer—that
plier—o:o g:tefnd the Electronic Music teaches how r::ﬁro-
ange of your fre- processors work.
hency counter. The c"':“’ Egtﬂ—to Save Your Files—

fety Cooker—that  J€nera . a"“:’é eSS cassette tape recorder

jrotects unattended ser;gs ﬁ chordsauto-  contrgller makes
quipment against matically. R using tape as comput-
slectrical problems. Words And Music—  er memory storage
3attery Box/ aprogrammable easy.
}witching Box— music generator that's  programmable
1great accessory for ideal for doorbells. Sound Generator—

ny bench.
sar Test Probe—
1se it to test auto-

Big Sound For
Chord Organs—to
enhance the sound

adds sound capability
to almost any comput-
er system.

e will ship your magazine, postpaid in

U.S. and Canada, within 6 weeks of re-
at of your order. All other countries add $3
postaae.

int magazines @ $3.00 each. First-Class
tpaid. Includes handling (U.S.A. & Canada)

eenclosed$ ___ . (Foreign, add $3.00
ir Mail postage per copy.)

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

4-channel acapter  p. 5 Bargraph votimeter p 59

Hobby

Adventures of the
1C’s—applications
for LM3914 and VMOS
power FET’s.

Digital Do-Nothing
Box—lights, counts,
teaches binary and
digital number sys-
tems.

Communications
Digital Readout
Add-on For
Communications
Receivers—to update
older receivers easily.
Microphone Acous-

$1.95
WINTER
980

.Communications
_.Hobby C|rcu|ts

and :

Digitat do-nathing box. p. 10

ple add-on for any
communications
system.

And lots more—all
new, and all on yout
newsstands
October 2

Or...

Use the handy
coupon and get your
advance copy of
Radio-Electronics
Special Projects (mail-
ed after August 25)
delivered right to your
door. Make sure you
get your copy by

8 ey

tic Coupler—a sim- ordering ... today!
— e o e s e S o S —— S—— ——
Name
Street Address
City State Ziv
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RADIO-ELECTRONICS
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“Quartz-locked’ receivers. Here's a look at what they’'re

all about.

“THE XTAL IS DEAD. LONG LIVE QUARTZ."
It’s only been a few short years since
crystal manufacturers were crying. To
hear them tell it. with the advent of the
CB frequency synthesizer that needed
but two or three crystals (Xrals to those
of us who actually worked with vacuum
tubes) to generate 40 CB frequencies.
the crystal industry was going the way
of buggy-whip manufacturing.

Yet here it is some five years later
and we are literally drowning in a sea of
consumer and professional equipment
that relies heavily on crystals. The
crystal business has never been better,
only now we refer to those same little
vibrating devices as quartz (quartzes???).

Somehow the term quartz connotes a
level of excellence never attained by
the crystal: There are high-fidelity
enthusiasts who would never consider
a turntable that wasn’t “*quartz-locked.™”

HERB FRIEDMAN, COMMUNICATIONS EDITOR

And then there are consumers that
actually equate quartz with quality.

(A local jeweler sells digital watches
for as low as $9.95. He sells quartz
watches for $100 and up. In actual fact,
the $9.95 digital watch and the **quartz™
model both have a crystal—quartz—con-
trolled timebase: but it’s hard to sell
**‘quartz accuracy’’ at $100 when you
can buy the same thing for $9.95.)

The truth is that quartz is often used
because the associated low-cost cir-
cuitry requires a precision frequency
reference that is similarv low in cost;
and more often than not. that’s the rea-
son why quartz is used to begin with.
Three ‘‘circuits’ used in communica-
tions equipment easily come to mind.

The first is anything with a micropro-
cessor and/or synthesized frequency
control. Any computer requires a
stable. reliable, and accurate timebase.

fe OUTPUT TO
FREQUENCY AMPLIFIER TRANSMITTER AND/OR
MULTIPLIER RECEIVER
__ALTERNATE SAMPLER |
FREQUENCY
DIVIDER
L e
. PHASE-LOCK XTAL
DETECTOR OSCILLATOR
AFC
1 CONTROL VOLTAGE
FIG. 1
RF MIXER IF AP e
J
XTAL =
PEAK
DETECTOR
MAIN .
TUNING veo
AFC
CONTROL VOLTAGE

FIG. 2

wwWw americanradiohistorv com

The least expensive hardware with
those characteristics is the crystal-con-
trolled—or quartz—oscillator. (A micro-
processor generally is used to control
or provide the frequencies needed for
tuning or transmitting, but frequency
synthesis can be independent of other
computer functions.)

As a general rule of thumb., receiving
and/or transmitting frequency tolerance
is easily achieved at the lowest possible
cost by using a crystal timebase with
the required tolerance. If a transmitter’s
output frequency must have a tolerance
of 0.005%, the easiest possible way to
do that is to use a crystal with 0.005%
tolerance (after temperature stabiliza-
tion) and to *'lock™ a frequency synthe-
sizer to it.

The quartz-locked circuit

A common form of a quartz-locked
frequency synthesizer used in consumer
equipment is shown in Fig. 1. The
fundamental frequency is generated by
a VCO (Voltage Controlled Oscillator).
Frequency-multipler amplifiers raise
the VCO's output frequency to the de-
sired carrier frequency. f_. If the VCO
operates at a relative high frequency,
an output sample is fed to a frequency
divider whose output is fed to a phase-
lock detector. The divider output can
either be equal to the frequency of a
reference quartz oscillator that is also
fed to the detector, or the divider out-
put can be a low multiple of the quartz
reference-frequency.

Often. where extreme tolerance is
necessary. the quartz oscillator fre-
quency might be very low, say 50 kHz,
and it might be muitiplied to a higher
frequency before input to the phase-lock
detector. That is done because low-fre-
quency crystals have greater tempera-
ture and aging stability than high-fre-
quency crystals. Also, depending on
the required frequency tolerance and
stability, the transmit carrier sample
might be taken directly from the trans-
mitter’'s output. as indicated by the
dashed line.

The phase-lock detector compares
the sample from the transmitter with
the quartz-generated reference fre-
quency and generates an output voltage
when there is a difference in frequency
between the two. The output voltage,
which is actually a control voltage for
the VCO. causes a change in VCO fre-
quency until the detector no longer de-

continued on page 94



" 1c InserTion/ExTRACTION KIT I

e MOS-1416 14-16 CMOS SAFE INSERTER 14-16 EXTRACTOR

EX-1
KIT INCLUDES + MOS-2428 24-28 CMOS SAFE INSERTER °
e MOS-40  36-40 CMOS SAFE INSERTER ° EX-2 24-40 CMOS SAFE EXTRACTOR

OK MACHINE & TOOL CORPORATION

3455 CONNERST., BRONX,N.Y.10475U.5.A.
PHONE (212) 994-6600 TELEX NO 125091

PRINTED IN U.S. A,

| wKk-7 [ COMPLETE IC INSERTER/EXTRACTORKIT | $29.95 |

[ INDIVIDUAL COMPONENTS

MOS-1416 14-16 PIN MOS CMOS SAFE |NSERTER $ 7.95
MOQOS-2428 24-28 PIN MOS CMOS SAFE INSERTER $ 7.95
MOS-40 36-40 PIN MOS CMOS SAFE INSERTER $ 7.95
EX-1 14-16 PIN EXTRACTOR TOOL $ 1.49

EX-2 24-40 PIN CMQOS SAFE EXTRACTOR TOOL $ 7.95 E?')

MINIMUM BILLING $25.00. ADD SHIPPING CHARGE $2.00. NEW YORK RESIDENTS ADD APPLICABLE TAX. g

m

b

| MACHINE & TOOL CORPORATION 3455 CONNER ST., BRONX, N.Y. 10475 (212) 994-6600/TELEX 125091 é
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MICROPROCESSING
on your own computer!

' 4 8085A
@Understand Microprocessor

Architecture & Support

Chips
8085 MICROPROCESSOR
@Control Programmable TRAINING UNIT 529595
Input/Qutput Poits
@Impiement Real-Time intersupt Handling & Data Transfe
@Design your own microcamputer

You Will Receive:

8 Afully tested and assembied 8085A Microcomputer with 1K RAM, 1K
EPROM and 1K PROM Memory, Pragrammable |/0. Keyboard Unit. CPU
Card, Display and Operating System. 44 pin edge connector can be

onfigured 10 any bus structure. area on CPU Card for Custom wire
wrap design or user defined ivterface circuitry, completely expandable

W Complete Step-by-Step Instruction Manual

@ Compiete Usei's Manual with programs included

W 352 page B085A Cookbook takes you from basic micraprocessor

ncepts to actual design of an 8085A Mictocomputer

@ 344 page 8080/8085 Software Design Book 1 with over 190 executable
program examples pius detailed examination of all 244 instiuctions
and typical assembly language program for the 8080/8085
Microprocessor
Satisfaction Guaranieed. If not completely satisfied you may return
the product witten 30 days for a tull retund

RATED BEST VALUE BY INSTRUCTORS

CREDIT CARD ORDERS —
CALL TOLL-FREE —
14805 NE 40th, Dept RE 121 ExT g
SO *'1-800-426-6254 . Q&
YES! i want 1o start learning Microprocessors Please rush me,

BOBSAAT Microprocessar Training Unit at $299.85 plus S3.00 P & H

8085 Cookbook 21697 $12.95 8080/8085 Software Book 21541 $9.50
NAME aviSA OMSTCD

ADDRESS "

oty ST zip.

CARD NO EXP.DATE

| signaTURE . -
CIRCLE 25 ON FREE INFORMATION CARD

You Learn How To:

@Design & code micio-
processor software

®Use logic & Bit
Manipulation Techniques

@Enter § execute programs
2N you! own compule

BRCLCCAM
_——

COMMUNICATIONS CORNER
continued from page 92

tects a difference in frequency. In that
way the transmit frequency is locked—
quartz-locked if you will—to a crystal-
controlled oscillator.

Obviously. for receiving, carrier fre-
quency f_is simply the signal required
by one of the local-conversion mixers.

[t's important not to confuse quartz-
lock with digital tuning; it's not the
same thing. Nowhere in our illustration
1s there any digital synthesis. The
multipliers could be ordinary harmonic
amplifiers. or harmonic mixers. Alter-
nately. all frequencies other than that
of the VCO could be digitally generated.
Or, all frequencies could be digitally
generated. locked to the quartz reference
without need for a VCO. No matter
how it’s done, the output frequency is
locked to the output of a quartz refer-
ence oscillator.

Another use for quartz coming into
more common use is the automatic fre-
quency control shown in Fig. 2. So far,
the main application of quartz-locked
AFC is in FM tuners, but it is certain to
be used in many different receivers re-
quiring more precise tuning than can be
obtained through the medium of human
hand.

Figure 2 is a more or less conven-
tional receiver (single conversion

shown for clarity) with a VCO local
oscillator. A sample of the mixer out-
put. which is the IF frequency. is
passed through a crystal cut for the IF
frequency. The crystal works in its
series-resonant mode. appearing as a
low-impedance path to the IF signal:
hence. the signal passed to the peak de-
tector is maximum when the mixer out-
put is precisely at the same point the [F
frequency.

If the local oscillator attempts to
drift, or even if the received-signal
drifts in frequency. the mixer’s output
frequency similarly attempts to drift off
the IF frequency. The crystal is now
fed an off-resonance signal and it
appears as a higher-than-usual im-
pedance. thereby reducing the signal
passed to the peak detector. The peak
detector senses that change in applied
signal voltage and outputs an AFC cor-
rection-voltage to the VCO that results
in the restoration of the IF frequencv
from the mixer.

Note that the AFC does not attempt to
bring the oscillator on some predefined
carrier frequency; that would only cor-
rect local oscillator drift. By tracking
the mixer output the VCO can also cor-
rect for received signal frequency drift.
(That is the rudimentary basis of
“‘tracking™ SSB receivers and trans-
ceivers which are rumored to be **in the
pipeline.”’) R-E

HICKOK

the vaiue \nnovator

DMM+Vari-Pitch+ Logi-Trax = MX-3331
World’s Fastest Troubleshooter

¢ 0.1% Basic Accuracy

* LCD Display In Unique
Wide Vue Case

* Uses Single 9V Battery

* Compact Size. Rugged
Construction

* Overload Protection

e Exclusive VARI-PITCH
Audibie Output (MX333)

e Fast LOGI-TRAK Logic
Function (MX333)

e 20Q Range (MX333)

Model 333
Model 331

Compact Video Generator

® Video output for VTR, CCTV
and monitor applications

e Adjustable RF, channe!l 2-4
® 11 rock stable patternse 10
step gray scale staircasee 3
bar and 10 bar gated ranbows
® Adjustable chroma levels
{0-150°0) ® Crystal controlled
chroma and timing oscillators
for stabiity from 20 to 125

* Rugged high impact

. thermoplastic case and
protective cover

Pocket Semiconducter Analyzer
® Automatic. “‘hands-off
operation — frees both hands
for troubleshooting. e Instant
GOOD-BAD analysis

including LEAKAGE — of
NPN's. PNP's, FET's. diodes &
SCR's: in or out-of-circuit

* Rugged. all solid state — no
moving parts. ¢ Compact
polypropylene case ® Wil not
damage transistors. diodes. or
circuits under test. ® Powered
by 2 std. 9 V batteries (not inc.)

LCD Digital Multimeter

® Automatic potarity. zero and
overrange indication

® Easy-to-read highL CD
display

* ‘2 year battery ife in typical use

® 12 0z. including 9V battery

® Withstands 4 fi. drop without
loss of accuracy

® Autormatic decimal point, built
in low battery indicator. diode
and transistor testing
capability (LX304 only)

” Model 240 Mode! 216 LX 304 LX 303

= || Order with Confidence and get the Fordham Advantage!
c || s TOLL FREE FORDHAM -v.?

l:%: \!800) §N\4sx§:mgw§75!o§ 855 Conklin St. Farmingdale, N.Y. 11735 ‘ éogg{%(tor;der f‘
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PROGRAMMING COURSE
COMPUTER
PROGRAMMING IN
BASIC

CONTENTS

BASIC is the language of the small
computer, and the most easy-to-
learn computer language in common
use. With “Computer Programming
in BASIC” you can teach yoursetf this
language quickly and in detail. In 60
straightforward lessons you will learn
the five essentials of programming:
problem definition; flowcharting;

coding the program; debugging;
clear documentation. Contents|
include:

Book 1: Computers and what they do
well: READ, DATA, PRINT, powers,
brackets, variable names; LET;
errors, coding simple programs.

Book 2: High and Low level
languages; flowcharting; functions;
REM and documentation; INPUT,
IF...THEN, GOTO; limitations of
computers; problem definition.

Book 3: Compilers and Interpreters;
loops, FOR...NEXT, RESTORE:
debugging; arrays, bubble sorting,

TAB

Book 4: Advanced BASIC;
subroutines; string variables; files;
complex programming; example,
glossary.

THE ALGORITHM
WRITERS GUIDE

This book explains how to master two
of the more difficult aspects of good
programming: problem definition
and flowcharting. It shows how toj
define questions, organize them into|
the best sequence and then how to
draw the flowchart. This flowchart isl
then used as the basis of the|

NO RISK GUARANTEE

There’s absolutely no risk to you. If
you're not completely satisfied with
your courses, simply return them to
Cambrige Learning Inc. within 30
days. We'll send you a full refund,
pius return postage.

TAX DEDUCTIBLE
In most cases, the full cost of
Cambridge Learning courses can be
a tax deductible expense.

PHONE ORDERS — FREE

To order by phone, call (617) 664-
3657 with your credit card
information. It won't cost you a dime,
because we'll deduct the cost of the
call from the price of the course you
order.

TO ORDER BY MAIL

You may use the order form below if
you wish, but you don’t need to. Just
send your check or money order
(payable to Cambridge Learning
Inc.) to the address below. If you
don't use the order form, make sure
your address is on the check or the
envelope, and write exactly what you
are ordering on your check. We also
accept Company purchase orders.

AIR MAIL

The prices shown include surface
mail postage anywhere in the World.
Air mail postage costs an extra $10.

DISCOUNTS

Call or write for details of educationa
and quantity discounts,
dealer costs.

SAVE $5
If your total order exceeds $30 you
receive a $5 discount. Order at no
obligation today.

and for |

Personal Computers &
Microprocessing

Here are three inexpensive programmed learning
courses designed to keep you up to date in digital
electronics and computer programming.

ADVANCED COURSE
| DESIGN OF DIGITAL
SYSTEMS
CONTENTS

Design of Digital Systems is written
for the engineer and serious hobbyist
who wants to learn more about
. Digital Electronics. Its six large
format volumes—each 113%"x8%" —
are written to lead you step by step
through number systems and
Boolean Algebra, to memories
counters and simple arithmetic
circuits and finally to a complete
understanding of the design and
operation of electronic calculators,

microprocessors and computers.

Book 1: Computer Arithmetic
Book 2: Boolean Logic
Book 3: Arithmetic Circuits
Book 4: Memories and Counters
Book 5: Calculator Design
Book 6: Computer Architecture

INTRODUCTORY
COURSE
DIGITAL COMPUTER
LOGIC AND
ELECTRONICS

CONTENTS

Digital Computer Logic & Electronics
is designed for the beginner. No
mathematical knowlege other than
| simple arithmetic is assumed, though
‘you should have an aptitude for

logical thought. It consists of four
volumes—each 11%"x8%" —and
serves as in introduction to the
| subject of Digital Electronics.
Contents include: Binary, octal and
decimal number systems; conversion
between number systems; AND, OR,
|NOR and NAND gates and inverters;
| Boolean Algebra and truth tables;
DeMorgans Laws; design of logical
circuits using NOR gates; R-S and J-
K flip-flops; binary counters, shift
| registers and half-adders.

| This course serves as an excellent
introduction to our advanced
‘“Design of Digital Systems”.

program.
OUR CUSTOMERS

Design of Digital Systems has been
bought by more than half the 50
largest corporations in America, and
by Motorola, Intel, DEC, National
Semiconductor, Fairchild, General
Instrument, Hewlett-Packard, Heath
Co., M.IL.T.., NASA, Smithsonian
Institute, Bell Telephone Labs. And
many, many more, as well as
corporations and individuals in over
50 countries.

e Order free by phone

e Mastercharge/VISA

¢ No shipping charges

® Save $5

TO: CAMBRIDGE LEARNING INC. 1 Judith Drive, North Reading, MA 01864

Please send me

_____ sets of Digital Computer Logic and Electronics, $14.95 S

Algorithm Writers Guide

Massachusetts Residents add 5% Sales Tax

sets of Computer Programming in BASIC ... $22.95
sets of Design of Digital Systems

S

$19.95 S

$

1f your order is over $30 deduct $5 discount
Enclosed is money order/check payable to

Cambridge Learning Inc. for total

NAME

ADDRESS
CITY/STATE/ZIP
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RADIO-ELECTRONICS
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More information on radio products is available. Use the Free
Information Card inside the back cover.

BASE STATION ANTENNAS, ASP-711 Series
and ASP-712 Series, are two seriés of lightweight
all-weather high-band antennas. The ASP-712
Series antenna is shown below the ASP-7711
Series antenna in the above photograph. Note
that the photo is turned sideways showing both

CIRCLE 111 ON FREE INFORMATION CARD

antennas lying down rather than the correct verti-
cal orientation. The two-dipole, 6-dB gain ASP-
711 Series antennas weigh 13 pounds and have a
rated wind velocity of 93 mph with a 1.65 safety
facter. The four-dipole, 9-dB gain ASP-712 Se-
ries antennas weigh 25 Ibs. and have a rated wind
velocity of 82 mph with a 1.65 safety factor.

Both series are available in models covering
the frequency ranges 150 to 160 MHz, 155 to 165
MHz and 164 to 174 MHz. All are rated at 500
watts maximum RF power and have a VSWR of
less than 1.5:1 across a 10-MHz bandwidth.
Dipoles are field-adjustable to allow offset gain or
omni-directional patterns. Suggested retail price
for ASP-711 Series is $127.50; for ASP-712

Series is $254.50.—Professional Products Div.,

The Antenna Specialists Co., 12435 Euclid Ave.,
Cleveland, OH 44106.

CB RADIO, modef 3-5900, is called ‘*Help!"', and
is designed for the non-CB’er as a two-way emer-
gency-communications or travel-information sys-
tem. It is designed to be used when needed and
stored away when not in use. The mode/ 3-5900is
a 40-channel transceiver that is equipped with a
12-volt auto adapter plug-in attachment. To op-
erate, the user inserts the adapter into the car's
cigarette-lighter socket, attaches the magnetic
antenna to the roof, selects the channel, and
begins transmitting. Other features include a two-
function LED bar-graph meter, digital LED chan-
nel readout, built-in condenser microphone and a
magnetic antenna with a 10-foot cord. The trans-

1
‘ b
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ceiver, cords, and antenna all fit into a rugged
case that can be stored in the trunk or under
some car seats when not in use. Suggested retail
price is $115.95.—General Electric, Audio Elec-
tronics Products, Syracuse, NY 13201. R-E

Call for

30 MHz Dual Trace Triggered Miniscope

Order with Confidence and

aur prices TOLL FREE
5(800)645-9518

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

'JQ Portable Oscilloscopes

15 MHz Triggered Miniscope moder MS-15
15 MHz Dual Trace Triggered Miniscope

Model MS-215

Model MS-230

MEASURES:

s Performs diode/transistor
and continuity tests

New Touch/Test 20 Multimeter

A portable/bench-type meter than tests and measures 10
electrical parameters, 20 functions & 45 ranges.

= AC and DC Voltage = AC and DC
Current = Resistance s Temperature, functions, ranges and power. » Large
°C & °F = Conductance s Capacitance (0.55" high) LED readout. & In-circuit

FEATURES

® Touch selection and control of

test capabilities. = Size: 2.9” H x 6.4”
W x 7.5” D. = Weighs less than 3 Ibs.

FO

get the Fordham Advantage!

855 Conklin St. Farmingdale, N.Y. 11735

R = Master Charge
VISA® = BankAmericard
/= VISA=COD

'. = Money Order
LSRR s Check
0 COD’s extra

CIRCLE 75 ON FREE INFORMATION CARD

WWW americanradiohistorv com




> World’s Smallest
yewriter is also a full
iction calculator. It
nts out messages,
els, issues invoices
7 acts as your

sonal information
1ter.

w many times have you said, “I| can't
read my own handwriting?” Often the
mation you're frantically trying to
yher is very important! It would help if
could pull out a typewriter every time
1ad to jot down messages, thoughts or
ilations, but that wasn't very practical
1til now — With Memowriter, you can
ixactly that! Now you can carry a
vriter and calculator everywhere and
t when needed!

COMPLETELY PORTABLE

smowriter is small enough to carry in
pocket. It measures only 7-13/32" x
x 3-3/4” and weighs only 0.79 Ibs. Ac-
1, it's not much larger than your billfold!
Memowriter is actually a miniature
wvriter made possible by advanced elec-
s technology and large scale integrated
itry. A full alphabet keyboard and a full
tion calculator Plus “Word Memories”,
h lets you store computation constants
word comments for recall use in com-

calculations. More about ‘‘word
ories” later.

ZASY-TO-USE TYPEWRITER

vitch the mode selector to TYPE. In the
: mode you can enter work, character
jJumber information. For example press
Aemo key. Now type letters. To enter a
her, simply press Data and then the
ed numbers. To advance to the next
press Shift and Return. Now continue
{ing words or numbers. It's easy! As
e typing, the information appears on
iquid Crystal Matrix Dot display.

CORRENT AND PRINT

»u made an error? The Buffer Memory
3s up to 48 characters. If you make a
ake, use the left or right arrow keys to
1 the cursor with the character. Now just
in the correction. When you've reached
haracters in the Buffer Memory, press
., and all the data you entered is printed,
“fres, on plain white paper. If you have
> data to input, continue as explained,
n up to 48 characters — then Print.
n finished, you'!l have a beautifully lined
vord and/or number message — per-
ently recorded.

IT'S A CALCULATOR!

iping capabilities and calculator — All
Jne! Memowriter is a full function
ulator. Simply flip the mode selector to
\P and your calculator is ready! Addi-

FOE
. SET, B TO MR.NORTH
THSUR, .. TEL.CALL FROM
MR. BAKER

PLEASE CALL BACK
NO. 212-123-4567

11-11-81
BY JACKSON

CIF
B30, S9ET+
I-DUTY 15.%
T29. 156205 TELEPHONE
MESSAGES
T25. 186205+
HAHDL TMG 1 HE
T4
_____ SHARP
L T4E.AZR205+ 22-22 NAGAIKECHO
HeMAL Z0L% ABENG-KU: OSAKH
AT 270665 JAPAN
ATE, 227065+
F=p-1l 40.% LABEL PRINTING

12E2.917832+

INVOICE

tion, muitiplication, division and subtrac-
tion. Plus you can compute constants,
power, reciprocal, add-on/discount, percent
and chain calculations! Floating or fixed
decimal and a 4-key memory.

WORD MEMORIES

Memowriter has amazing memory. You
can store almost 30 words and numbers (120
characters) in his memory bank for future
use. Here’s how you do it: Say you're selling
pens for $2.95 each. You want to store this
constant for future sales calculations. You’ll
select P for the word memory. Now here's
the simple sequence you would press in the
TYPE mode: Memo P “Pen Data 2.95" It's
memorized! To reca!! this line of data, you'll
just press P. Now when computing in the
COMP mode, you'll see how convenient
“word memories” becomes. For example, to
calculate the cost of 4 pens, press the
following key sequence in the COMP mode:
Memo P x 4 That’s all! The answer appears
on the display. Press Print and the entire
operation is permanently recorded on

paper!
INFINITE USES

Memowriter's amazing “word memories”
will help you quickly compute and print
sales reports, itemized discount sales
calculations — while you're riding on the
train! You can even type yourself a fully
detailed itinerary, with plane schedules, ar-
rival and departure times, appointment
times, addresses and telephone numbers —
and you can prepare this while riding in a
taxi or waiting in line! You can even make
copies for your secretary, spouse or partner.
Just press Print repeatedly, until you have
the needed number of copies!

TRY AT NO-RISK FOR 30 DAYS

We've tried to give you an idea of the
Memowriter's capabilities. But there are
more — and too many to describe in one
page'! That's why we are inviting you to try

WWW americanradiohistorv com

New From Sharp

SHARP NEWEST INVENTION, THE
“MEMOWRITER” HAS ALPHABET KEYS IN
TYPEWRITER-LIKE ARRANGEMENT

Memowriter on a 30-day, no risk trial.
Memowriter is only $139.95 plus $2.50 in-
sured shipping. Send for Memowriter today.
Try it for 30 days. |f you're not completely
satisfied, send it back and we'll refund your
money promptly!

Memowriter comes complete with AC
adapter, roll paper, ribbon cartridge, soft
case, template and instruction manual.
Order extra paper, 10 rolis only $16.95.

DON'T MISS OUT
ORDER NOW

Inventories may be tight before the
holidays. So don't wait — order now. Simply
send a check or money order to us at the ad-
dress below. Credit card holders can call
one of our to!l-free numbers anytime:

800-526-2801

If Busy or No Answer Call

800-257-7850

In New Jersey call 800-322-8650
N.J. residents please add 5% sales tax.

INTERNATIONAL SALES GROUP

mMe3xCUlY

THE IMAGINATION PEOPLE "~

Dept. RE-12, Lakewood Plaza
Lakewood, New Jersey 08701
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More information on computer products is available.
Use the Free Information Card inside the back cover.

FREQUENCY SYNTHESIZER, the Proteon
PRO8O, is a single-card, phase-continuous, MUL-
TIBUS-compatible unit designed for such appli-
cations as measurement and control, communi-

cations and tracking, system simuiatiol

onds after the execution command is

n, and

automatic test. The Proteon PROSO can make fre-
quency/phase changes in less than 300 nanosec-

given.

ROADRUNNER A Breakthrough in Price/Performan
\_  Level of the New Generation of Multimeters

(ADVANCE is Proud to Introduce the WESTON )

ce

J

(" The WESTON ROADRUNNER ADMM

to take your eyes off the meter and still take
a measurement.

Now, in a custom-designed field service
unit, important measurement functions can
be HEARD as well as seen. In addition,
functions not previously available from
digital multimeters are standard benefits
on this compact, easily handled instru-
ment...a truly new dimension in the art of
checking and testing. An audio signal
response guides the operator in testing.
An audio signal response guides the
operator in testing and permits full con-
centration on the task without having to
refer to a visual reading. The clearly audi-
ble “beeping” signal provides instant
answers to quick, sure and accurate
testing.

._——__

N Tl
R
s RS

SPECIFICATIONS
DC VOLTAGE
bOOMV, 2V, 20V, 200V, 1000V

RANGE ACCURACY

[+]

‘ ony 51390

* Six Functions

29 Ranges

0.5% Accuracy on DCV

5 Range Audio Response Function

Color coded easy-to-read front pan
and pushbuttons

¢ 0.5" LCD Display

LZmA, 20mA, 200mA, 2000mA

l 1.5Vn1
RESISTANCE
[ 2000, 20, 2060, 20002 2000k 02, 20M2 | 5% |

Weight: 1 Ib. Dimensions: 7.5 in. x 3.4 in. x 1.9 in.

with its ‘‘beeping’’ Audio Response allows you

AC VOLTAGE X-Mas Special Case $10.00
[ 200mV, 2V, 20V, 200V, 750V LJs -/._] FREE CASE Shipping $3.00
bC CURRENT {offer expires Dec. 31, 1980).
[inA, 20mA, 200mA, 2000mA I 1% ]

The Roadrunner ADMM Features
AC CURRENT

\\

el

8 Power: Single 9V battery * Rugged Case for “Field Use”

= Battery Life: Up to 200 hrs. with alkaline battery * RF| Shielded

]

o

E @ THE TEST EQUIPMENT SPECIALISTS m—\
o """ TOLL FREE HOT LINE ADVA

o 800-223-0474 A
2 WEST 4 c

o N—

98
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Operating over a 10-Hz to 2-MHz range, it offers
0.0023-Hz resolution and can provide 1-uHz res-
olution under microprocessor control. Output
waveform is sine or square. The unit is pro-
grammed using a straight-forward binary number
base and binary frequency commands can be

CIRCLE 121 ON FREE INFORMATION CARD

updated in 25 microseconds. Frequency stability
is 100 ppm on internal reference, or the built-in
crystal oscillator can be locked to an external
frequency standard. Price is $1300 each (1-9)
with OEM quantity discounts.—Proteon Assoc.,
Inc., 24 Crescent St., Waltham, MA 02154,

ACCOUNTS RECEIVABLE SYSTEM for the
TARS-80is a "“balance forward” type system that
provides complete end-of-month billing, ready-
to-mail statements, automatic customer-record
updating, totals for general ledger posting, op-
tional message lines on billing statements, and
full accounts-receivable analysis including activi-
ty status.

This Radio Shack program requires a minimum
configuration of a Model | TRS-80 Level Il system
with 16K of RAM, expansion interface, two disc
drives and an 80-column (or wider) printer. if a
third disc drive is added, the package can handle
up to 500 accounts and 2500 transactions per
month.

The Accounts-Receivable Package is priced at
$149.95 and is available at Radlo Shack stores
and dealers and Radio Shack Computer Cen-
ters.—Radio Shack, 1 Tandy Center, Fort Worth,
TX 76102.

CIRCLE 122 ON FREE INFORMATION CARD

GPIB-488 ADAPTOR, mode/ 488-80B, permits
the connection of the TRS-80 Model | computer
to the GPIB-488 bus. That allows the computer to
communicate with any number of scientific in-
struments that use this bus as a standard. A min-

by i3 MIE‘% AT

gt ers- -
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imum of 16K of RAM and Level /| BASIC are
required. The software, supplied on cassette or
disc, will work with Level || BASIC, Level il BASIC
and Disc BASIC. Price is $225.—Scientific Engi-
neering Laboratories, 11 Neil Drive, Old Beth-
page, NY 11804. R-E



Start learning and computing for only $129.95 with a Netronics 8085-based
computer kit. Then expand it in low-cost steps to a business/development system
with 64k or more RAM, 8" floppy disk drives, hard disks and multi-terminal I/O.

THE NEW EXPLORER/85 SYSTEM

Special! Full 8" floppy, 64k system for less than the price of a mini! Only $1499.95!

(Also available wired & tested. $1799.95)

agine — for only $129.95 you can own the slarting
e%of Explorer/85, a computer that's expandable into
il business/development capabilities — a computer
1t can be your beginner system. an OEM controller,
an [BM-formatted 8" disk small business system.
sm the first day you own Explorer/85. you begin
mputing on a significant level, and applying princi-
35 discussed in leading computer magazines. Ex-
yrer/85 features the advanced Intel 8085 cpu, which
100% compatible with the older 8080A. 1t offers on-
ard S-100 bus expansion, Microsoft BASIC in ROM,
Y5 instant conversion lo mass storage disk memory
th standard IBM-formatted 8" disks. All for only
29.95, plus the cost of power supply. keyboard/
minal and RF modulator if you don't have them {see
 remarkable prices below for these and other, ac-
isories). With a Hex Keypad/display front panel,
vel A" can he programmed with no need for a ter-
nal. ideal for a controller. OEM. or a real low-cost

Level A is a
complete operating
» . system, perfect for
o heginners, hobbyists.
- % industrial controller
- 4 use. $129.95

"'VEL “A" SPECIFICATIONS

iplorer/85's Level “A" system features the advanced
‘el BOB5 cpu, an 8355 ROM with 2k deluxe monitor/
erating system, and an advanced 8155 RAM /O . ..
on a single motherboard with room for RAM/ROM/
1OM/EPROM and S-100 expansion. plus generous
Dlotyping space.

C Board: Glass epoxy. plated through holes with
Ider mask. + 1/0: Provisions for 25-pin (DB25) con-
ctor for terminal serial 1/0. which can also support a
per tape reader . . . cassette lape recorder input and
Iput . . . cassetle tape control output . . . LED outpul
dicator on SOD (serial output) line . . . printer inter-
e (less drivers) . . . total of four 8-bit plus one 6-bit
D ports. - Crystal Frequency: 6.144 MHz. - Control
vitches: Reset and user (RST 7.5) interrupt . . . addi-
nal provisions for RST 5.5, 6.5 and TRAP interrupts
board. + Counter/Timer: Programmable. 14-bit bi-
ry. - System RAM: 256 bytes located at F800, ideal
r smaller systems and for use as an isolated stack
pa in expanded systems . . . RAM expandable to 64K
2 5-100 bus or 4k on motherboard.

System Monitor (Terminal Version): 2k bytes of
luxe system monitor ROM located at F##. leaving
@3 free for user RAM/ROM. Features include tape
ad with labeling ... examine/change contents of
emory . . . insert data. .. warmstart . .. examine and
ange all registers . . . single step with register display
each break point, a debuggin, ﬁraini feature . . . go
execution address . . . move blocks of memory from
se location to another . . . fill blocks of memory with a
nstant .. . display blocks of memory ... automatic
jud rate selection to 9600 baud . . . variabie display
Ee length control {1-255 characters/line) ... chan-
lized /O monitor routine with 8-bit parallel output
T high-speed printer . . . serial console in and console
1t channel so that menitor can communicate with /O
arts.
System Monitor (Hex Keypad/Display Version):
pe load with labeling .. . tape dump with labeling
examine/change conlents of memory . . . inser! data
_warmstart . . examine and change all registers .

Full 8" disk system for less than the price of 1 mini {shown with o Single or double density track).

Netronics Explorer/85 computer and new terminal). System features  DISK CONTROLLER/1/O BOARD

floppy drive from Control Data Corp., world's largest maker of SPECIFICATIONS

memory storage systems (pot a hobby brand!) ® Contolsuptofour8” drives. @ 2716 PROM socket included
® 1771A LSI(SD) floppy disk for use in custom

nal 256 bytes located in the 8155A). The static RAM
can be located anywhere from #9p to EFFF in 4k
blocks.

LEVEL “E" SPECIFICATIONS

Level "E" adds sockets for 8k of EPROM to use lhe

popular Intel 2716 or the T1 2516. It includes all sockets.

power supply regulator. heat sink. filtering and decou-

pling components. Sockets may also be used for 2k x 8

RAM IC's (allowing for up to 12k of onboard RAM).

DISK DRIVE SPECIFICATIONS

e 8" CONTROLDATACORP. e Datacapacity: 401.016 bytes
professional drive. (SD). 802,032 bytes (DD).

* [Slcontroller. unformatted.

® Write protect. ® Access time: 25ms (one

controller. applications.

* Onboard data separator ® Onhoard crystal controlled.
{1BM compatible). e Onboard 1/0 baud rate

® 2Serial 1/O ports generalors 1o 9600 baud.

* Autobool to disk systemn ® Double-sided PC hoard

when system reset. (glass epoxy.)

e s DISK DRIVE CABINET/POWER SUPPLY
Keypad/Display. ® Deluxe sleel cabinel with individual power supply for max-

imum reliability and stability.
ORDER A COORDINATED
EXPLORER/85 APPLICATIONS
PAK!

Beginner's Pak (Save $26.00!) — Buy Level "A" (Ter-
minal Version) with Monitor Source Listing and AP-1
5-amp Power Supply: (regular price $199.95), now at
SPECIAL PRICE: $169.95 plus post. & insur.

Experimenter's Pak 1l (Save $53.40!) — Buy Level
A" (Hex Keypad/Display Version) with Hex
Keypad/Display, Intel'8085 User Manual, Level "A”

single slep with register display at each break point

go to execution address. Level “A" in this version
makes a perfecl controller for industrial applications.
and is programmed using the Netronics Hex Keypad/
Display. It is low cost. perfect for heginners.

HEY. KEYPAD/DISPLAY SPECIFICATIONS
Calculator lype keypad with 24 system-Cefined and 16
user-defined keys. Six digit calculator-type display.
that displays full address plus data as well as register
and status information.

LEVEL “B" SPECIFICATIONS

Level "B provides the S-100 signals plus buffers/
drivers to support up to six $-100 bus boards. and in-
cludes: address decoding for onboard 4k RAM expan-
sion selectable in 4k blocks . . . address decoding for
onbeard 8k EPROM expansion selectable in 8k blocks
_address and data bus drivers for onboard ex pansion

.. wail state generator (jumper selectable). to allow the
use of slower memories . . . two separate 5 voll regula-

Hex Monitor Source Listing. and AP-1 5-amp Power
Supply: (regular price $279.35). all at SPECIAL
PRICE: $219.95 plus post. & insur.

Special Microsoft BASIC Pak (Save $103.00!) — In-
cludes Level "A" (Terminal Version), Level "B,
Level "D (4k RAM). Level "E". 8k Microsoft in
ROM, Intel 8085 User Manual. Level "A" Monitor
Source Listing, and AP-1 5-amp Power Supply: (regu-

tors. lar pri 9.70), now at :
LEVEL “C" SPECIFICATIONS TR ) e T gt R
Level “C" expands Explorer/85's motherboard with a ADD A TERMINAL WITH CABINET,
card cage. allowing you lo plug up to six S-100 cards GET A FREE RF MODULATOR: Sav'
directly into the motherboard. Both cage and card are over $114 at this SPECIAL PRICE: $199, 9§
neatly  contained inside Explorer's deluxe steel plus post. & inéLsr . -
cabinet. Level "C" includes a sheet metal superstruc- AN B e ol

wre. a 5-card. gold plated S-100 uxtension PC board S_p"ifglh%eggil;ﬁsg"_g;s’[Z?:f!gs'.(sl‘z"fe?ﬁg..ﬂmg
that plugs into the motherboard. Just add required S-100 connectors and brackels. disk controller, 64k
number of 5-100 connecors RAM, AP-15-amp power supply. Explorer/85 deluxe
steel cabinel, cabinet fan, 8” SD/DD disk drive from
famous CONTROL DATA CORP. (not a hobby
brand!). drive cabinet with power supply. and drive
cable set-uE for two drives. This pactage includes
everything but terminal and printers (see coupon for
them). Regular price $1630.30. all yours in kit at
SPECIAL PRICE: $1499.95 plus post. & insur. Wired
and lested, only $1799.95.

Special! Complete Business Software Pak (Save
$625.001) — Includes CP/M 2.0, Microsoft BASIC.
General Ledger. Accounts Receivable. Accounts
Payable. Payroll Package: (regular price $1325). yours
now at SPECIAL PRICE: $699.95.

Explorer/85
With Level “C”
Card Cage.

LEVEL “D” SPECIFICATIONS

Level "D provides 4k of RAM, power supply regula-
tion, filtering Jecoupling components and sockels to
expend your Explorer/85 memory to 4k (plus the origi-

Please send the items checked below:

1 Explorer/85 Level “A” kil (Terminal Version) . .. $128.95 plus
$3 post. & insur.

J Explorer/85 Level “A” kit (t {ex Keypad/Display Version} .
$128.95 plus $3 post. & insur.

7 8k Micrasoft BASIC on cassette tape. $84.95 postpaid.

7 8k Microsoft BASIC in ROM Idl (requires Levels "B, "D" and
“E"). .. $99.95 plus $2 post. & insur.

J Level “B” (S-100) kit . .. $49.95 plus $2 post. & insur

] Level “C” (S-100 6-card expander) kit. . $39.85 plus $2 post.
& insur.

J Level “D (4k RAM) kit . . $60.85 plus $2 post. & insur.

J Level “E” (EPROM/ROM) kit . . . $5.95 plus 50¢ p&h.

7 Deluxe Sieel Cabinet for Explorer/85 . . . $49.85 plus $3 post.

1 AP-1 Power Supply Kit +8V @ 5 amps) in deluxe steel cabinef [ Disk Controller Beard With /O Ports . $199.95 plus $2 post.

... $38.95 plus $2 post. & insur & insur.
1 Gold Plated S-100 Bus Connectors . .. $4.85 each. postpaid. [ Special: Complete Business Software Pak (sce ubove)
[ RF Modulator kit (allows you to use your TV set as a monitor) $689.96 pos\paid.

...'$8.95 postpaid. iy SOLD SEPARATELY:
[ 16k RAM Kit (S-100 board expands ta 64k) . .. $199.85 plus $2 O CP/M 1.4, . S100 postpaic.

posl. & insur. O CP/M 2.0, .. $150 pastpaid.

1 Micrasoft BASIC .. 8325 postpaid.
] Inted 8085 cpu User Manual . . . $7.50 postpaid.
[l Level “A” Monilor Source Listing . . . $25 postpaid.

Conlinertal 1S.A. Credit Card Buyers Guiside Connecticut

CALL TOLL FREE: 800-243-7428

To Order From Connecticut Or For Technical

[ 32k RAM kit . . . $299.95 plus $2 post. & insur.

[ 48k RAM kit . . . $399.95 plus $2 post. & insur

[ 64k RAMKit . . . $499.95 plus $2 post. & insur.

O 16k RAM Expansion Kit {to expand any of the above in 16k
blocks up 10 64k) . .. $98.95 plus $2 post. & insur. cach.

[ Intel BOBS5 cpu Users' Manual . .. $7.50 postpuid.

O 12" Video Monitor (10MHz bandwicdth) . .~ $139.85 plus $5

é‘insur s e ' 5 %2;;1 & insu;ék i S Assistance. call (203) 354-9375
Fan For Cabinet . .. $15.00 plus $1.50 pos!. & insur, rginner’s {st: above) $168.95 plus $4 post. & insur. . P .
7 ASCIl Keyboard/Computer Terminal kit: features a full 128 [ Experimenter’s Pak (sce abave) .. $219.85 plus $6 pos!. & T"!"l Enclosed (Conn res. add sales 1ax}$
character set. ukl case: full cursor contro): 75 ohm video insur. Paid By: | =
autput: convertible 1o baudol output: selectable haud rale. T Spectal Micrusoft BASIC Pak Without Terminal (see ahave) [ Personal Check O Cashier's Check/Money Order
RS232-C or 20 ma. 1/0. 32 or 64 character by 16 line formats. $328.95 plus $7 post. & insur. O VISA [0 Master Charge (Bank No. )
and can be used with either a CRT monitorora TV set {if you [ Same as above. plus ASCI Keyboard Terminal With Cabinet, Accl. No. _Exp. Date o
have an RF modulator) . . . $149.95 plus $3.00 pos!. & insur Gel Free RF Modulalor {see above) . .. $498.95 plus $10 post, Signature m
O Deluxe Sieel Cabinet for ASCII keyboard /terminal & imsur. gn¢ o a
$19.95 plus $2.50 post. & insur. [ Special 8 Disk Edition Explorer/85 (see above) . .. $1498.95 Print m
3 New! Terminal Monitor: (See photo) Same features as above, plus $26 past. & insur. Name Z
except 12" monitor with keyboard and terminal is in deluxe O Wired & Tested . .. $1799.95 plus $26 post. & insur. Address )
single cabinet: kit . .. $398.95 plus $7 post. & insur. [ Extra 8" CDC Floppy Drives . 99.95 plus $12 post. & insur. Cily _— m
5 Hazﬂlsl‘ln(' lermlnalsl: Our prices fou low to qunlle — CALLUS O Cabinet & Power Supply For Drive. . . $68.95 plus $3 post. & Slate Zin bl
7 Lear-Sigler terminals/printers: Qur prices oo low to quate insur. \ .
CALL US ’ [ Drive Cable Set-up For Two Drives .. 825 plus $1.50 post. & NETRONICS Research & Development Lid. B
J Hex Keypad/ Display kit . . $69.95 plus $2 pos!. & insur insnr, 333 Litchfield Road, New Milford, CT 06776 ®
P NS EEEEEESNSEANSCENEEENEEESENSANUNUNIMSSANSNCSANENES AN EESERSSEENEAS NS N NSNS UENEEE PSS NS NSNS NEANAEENEEERANAR S NA (=]
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VHF TONE TRANSMITTER

I'D LIKE TO SHARE WITH YOU A SIMPLE,
inexpensive and very useful circuit. Orig-
inally designed to generate horizontal
bars on a TV screen to aid in vertical-
linearity adjustments (test patterns are
hard to find these days), the circuit is
actually more useful as a RF signal gener-
ator that can be used for simple checks of
TV and FM-radio RF, IF and AF stages.
Its range is about 50 feet with a short
whip antenna, but for most applications
no antenna is required.

The first section, a tone generator, is
made up of a unijunction transistor, QI,
and R1, R2, R3, and C2. Transistor QI
pulses on and off at a rate determined by
the time constant of R1 and R2, together
with the capacitance of C2 and the
Bl-emitter junction of QI. Trimmer po-
tentiometer R2 determines the frequency
of the tone generated and allows a range
of approximately 100 Hz to over 5 kHz.

Transistor Q2 is the RF oscillator. Its
frequency is set by tuned circuits consist-
ing of L1, CS, C6, and the interelectrode
capacitance of Q2. The values shown will
give a tuning range of about 55 to 108
MHz. Capacitor C6 provides positive
feedback from the emitter to the collector
of Q2, for oscillation.

The audio tone generated by QI is
applied to the base of Q2, causing the
collector current to vary at the frequency
of the tone, yielding an amplitude-modu-
lated (AM) signal. This, in turn, varies
Q2’s collector-to-emitter capacitance
(which makes up part of the tuned cir-
cuit) and causes the output frequency to
vary similarly, producing a frequency-
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Fig. 1

Nnew faeras

modulated (FM) signal, as well. The RF
signal is coupled to the antenna through
capacitor C7.

Most of the component values are non-
critical. Q2 can be almost any silicon RF
transistor, such as a 2N3904. (Note:
depending on the transistor, the bias-
resistor values may have to be changed to
obtain stable oscillation.) Capacitor C6
should be a silver mica type; all the others
can be ceramic discs or paper. I used />
watt resistors as a compromise between
size and physical strength.

Tuning-capacitor C5 is a small trim-
mer. I used a mica trimmer in my proto-
type and soldered a short shaft (a ma-
chine screw with the head cut off) to its
adjustment screw; doing that permitted
me to attach a small knob for adjustment
purposes.

Coil L1 consists of five turns of num-
ber-18 bare wire, close-wound on a piece
of '/i-inch wooden dowel. The length of
the winding is about ¥s-inch. One end of
capacitor C7 is soldered to the coil one
turn away from the nine-volt supply end
(refer to Fig. 1) and the other end of the
capacitor goes to the antenna. The circuit
is easily built on a piece of perforated
construction board that can be placed,
along with the nine-volt transistor bat-
tery, in a small plastic box.

To adjust the vertical height and lin-
earity of a TV set, place the tone trans-
mitter near the set and use R2 to select
the number of horizontal bars to be dis-
played. Once the picture is steady and the
bars are sharp, adjust the set’s vertical
controls so that all the bars are of the
same height and are evenly spaced.

Be certain to tune the tone transmitter

ANT.
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toan unused TV channel to avoid (illegal)
interference with the reception of broad-
cast stations!

The fundamental tuning range of 55 to
108 MHz covers the lower TV channels
and the FM broadcast band, but harmon-
ics can still be detected-—although more
weakly—on the upper-VHF and UHF
channels. The fact that both AM and FM
signals are generated makes it possible to
use this transmitter to check almost any
receiver within its frequency range. A TV
set’s sound section (discriminator) will
reject the AM portion of the signal, while
its video section will respond to it. Simi-
larly, the TV sound section, and FM
receivers, will respond to the FM signal
produced.—Robert M. Laskie

NEW IDEAS

This column is devoted to new ideas,
circuits, device applications, construc-
tion techniques, helpful hints, etc.

All published entries, upon publica-
tion, will earn $25. In addition, Panavise
will donate their model 324 Electronic
Work Center, having a value of $49.95.
It combines their circuit-board holder,
tray base mount, and solder station.
Selections will be made at the sole dis-
cretion of the editorial staff of Radio-
Electronics.

| agree to the above terms, and grant
Radio-Electronics Magazine the right
to publish my idea and to subsequently
republish my idea in collections or com-
pilations of reprints of similar articles. |
declare that the attached idea is my
own original material and that its publi-
cation does not violate any other copy-
right. | also declare that this material
had not been previously published.

Title of Idea

Signature

Print Name Date

Street

City State ZIP

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

200 Park Ave. South,

New York, NY 10003




An in-depth look at
the only“plug-in”remote control system
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're in control
emote control.
nply plug in The Controller™

the BSR System X-10'modules,
~ontrol lights and appliances

here in the house by pressing a
juttons. So it's easy to take control.

ire’s no end to all

he control you’ve got.

u can turn onthe TV, radio or

10 in the morning to help you wake

ithout getting up from bed. Or at
turn on the lights before going

istairs so you don’t have to fumble

3 dark. Turn off unnecessary lights

help get your electric bill under

‘ol. Or, dim the lights and save

gy, too.

id when it’s time to turn in, just

i a button and turn everything off.

sleep soundly. But, if you hear a

1ge noise in the middle of the night,

-an press a button to turn on all the

5 and scare the daylights out of an

der.

» Controller is designed to

itrol every roomin the

1se.

7 pressing the buttons on the

1mand Console keyboard,

mand signals are transmitted over

sc‘g'%fv‘)c'c?c"

street, New York, N,Y.10036 212-687-2224

ON

yowliever need for your home.
,

BRIGHT ALL LIGHTS ON
DIM | ALL OFF

3y

existing household wiring to }he
module of your choice. The Lamp
Module turns on, off or dims any
incandescent lamp up to 300 watts.
The Appliance Module turns
appliances like TVs, window fans or
stereos on and off. And the Wall Switch
Module is designed to turn on, off or
dim any light or lamp up to 500 watts
normally operated by a wall switch.

There's even a Cordless Controller
that transmits signals to an Ultrasonic
Command Console from up to 30 feet
away. So there’s plenty of control for
everyone.

Simplicity is built into
the system.

No special wiring is
needed. Simply plug The
Controller Command
Console into any wall outlet

in any room of the house.
Then plug your lamps and appliances
into the appropriate modules. Plugin

WWW americanradiohistorv com

NOW AVAILABLE
DELUXE WALL
SWITCH MODULE

FUNCTIONS: (Mot shown)

$18.95

ON AND OFF

FUNCTIONS:
ON, OFF, BRIGHTEN
AND DIM

B FUNCTIONS:
ON, OFF BRIGHTEN
AND DIM

7 the modules. And you're ready to

take control.

BSR X-10 SUPER SPECIAL
DELUXE
ULTRASONIC CONSOLE
REGULARLY $49.95
NOW $29.95

With the purchase of three or more
modules
Modules normally $17.00 ea.
Modules of your choice
3 for $47.95 6 for $83.95
Ultrasonic Hand Unit
Normally $24.95 Now $18.95
Please add $3.00 for shipping
TOLL FREE HOT LINE
800-223-0474

THE TIMER™ Automatically Programs
Lights, Appliances. Just plug in The Timer
and the BSR X-10 modules and you can pro-
gram up to 8 lights and appliances to go On
and Off up to twice a day. UL listed.

$74.95 if purchased separately. If purchased
with 3 or more modules $59.95

NEW




RAD!O-ELECTRONICS

-t
o
N

s Servicelclinic

An unusual regulator circuit from Hitachi.

WE TRY OUR BEST TO KEEP UP WITH THE
newer circuits used in TV today, especial-
ly in the regulated DC power-supply area.
That is where a great many of the trou-
bles show up. Here’s one that started
showing up in the Clinic mailbag and also
at the same time on my bench. That kind
of coincidence has followed me around
for ycars. There are several very unusual
features.

This is a regulated DC power supply,
as used in Hitachi chassis NP4SX-H?2.
(Sams No. 1619-1.) The circuit-action is
the same as in other sets; a control tran-
sistor varies the DC output voltage, and it
is controlied by an error-ampliticr stage,
etc. However, the principle used here is
novel. What it does is control output volt-
age by varying the value of the input filter
capacitor! That capacitor acts as a reser-
voir for charge developed by the rectified
AC line voltage. The bigger the reservoir,
the greater the charge it holds. Its capaci-
tance is varied by putting a transistor in

JACK DARR, SERVICE EDITOR

series with its return (negative) lead. The
transistor is controlled by an SCR, which
is controlled by a differential-amplifier
circuit called a phase detector.

If the DC output voltage goes up, the
SCR is left off, as is the transistor. That
raises the impedance in the return of the
capacitor making it smaller and thus able
to hold less charge. The output vollage
decreases. If the DC output voltage goes
down, the SCR is gated on, the transistor
conducts and the impedance in the return
leg of the capacitor is reduced, thus let-
ting the capacitor hold more charge.

Figurc | shows the schematic of the
curcuit, as provided by Hitachi. Transis-
tors TR903 and TR904 are the differ-
ence-amplifiers. The transistor with the
higher base voltage is off, while the other
transistor is on. Collectors of both tran-
sistors go to the gate of SCR TR901,
through different resistor networks. The
base of TR904 is normally 0 volts. The
base of TR903 samples the DC output

across the input filter capacitor C908,
through a resistor network. If the voltage
across the capacitor goes up, the base of
TR904 goes up, and it cuts off. That
leaves the SCR turned off, as well as tran-
sistor TR905. This reduces the voltage
across the capacitor. If the voltage across
the capacitor goes down, TR904 is turned
on, which gates SCR TR90! on. When
SCR TR90! conducts, so does the “con-
trol” transistor TR905. The charge on
the capacitor rises and the voltage comes
back up.

Besides that, the output voltage is sam-
pled by a voltage-divider/reference-volt-
age network on the output. That controls
the base voltage of TR907, which is an
error amplifier that aids in the same pro-
cess. For conduction of TR90S, apparent-
ly the SCR must be conducting, and the
error amplifier must also be conducting
to bias TR90S5 on

The action of the difference-amplifier
circuit is quite complex. It scems to be
controlled both by the DC voltage levels
of the output, and an AC signal from the
ripple-output of the rectifier.

ADG COIL
L903
oy
gl U T TR N A e T e B?l_
0.01/500 =
CR301
r 5 = T R917 ~ 7
€919 €908 L J_ —>TOH
| L‘)l‘j <’R907:E'5/60 1000/160|__[:j 31K A\ggzl/::sg 0sc
1» 3
Vrapil. Sl0k= b = | Taw g CR310
= 015 918 $ R910 ot
0.01/500 P 39K cpogz
e :HB - CR905 __ Man1
Ran2 | TR904 ¢ v =il
ot 1H2 A | VOLTAGE | |
= < TR907 1 DIVIDER
$901 | :» THI901 I - |
‘OV(/L :"“ E I ~ I
R0t . Roos | </ Voitage || |
1 MEG | RI2 68K & | )3 - R906 R927 S | |
VWA ’H4 IABAIE 1.3K 1K ¢ | CR907 ¢ L ‘
i e | = RU0Z o
AA 4= K
$ R903 :X' C904 R904 0922 o a8 o
) =
Fae L, L902 022 2K u.uss; it =
1 éﬂ 0.0047
] R323 \/ T~
T901 162 22K TR901 W CRI08 TRI05 —l—
AAA
T0 CPT n | VWA CR912
PWBT1, T2 %HE le1 Fim LA TTTTREAN
>t $ R16
' ’:Lcals 00K ik
I 330/16  $gogs W
+ <
| €912 C905 = 2 100K
0.1/200° o T L A0

FIG. 1
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he base voltage of TR907 comes from
ltage-divider/reference-voltage mod-
which is M901. A tap on the voltage
ier develops the base voltage. No
tance values are given for that in the
s lists. It’s a ceramic, flat 5-pin
ce, Hitachi 2370141.

ot shown on that schematic is the
-voltage hold-down circuit. That also
an SCR, TR708, and a reference
ule, M701 (Hitachi 2370151). The
! anode is connected through a 680-
resistor to the base of the horizontal
lator transistor. The voltage divider/
ctor network is connected to a wind-
on the flyback, pin 4, which develops
Ise. That develops a DC voltage in the
ule.

the flyback output goes up the high-
1ge also increases and the increased
1ige from the module triggers the
. The SCR turns on and shorts the
zontal oscillator, killing the whole
=. When the SCR turns on, it stays
The power must be turned off to allow
reset.

PER WIRE

EQUIPMENT-C
5 = T

1 33K

T0 CHASSIS EARTH
TR907

|M701 lcr11z. ¢ ;
23146 E

CATHODE SIDE
OFCR 712

TO CHASSIS POWER &
ARTH DEF. PWB

EQUIPMENT-B

FIG.2 -

he Hitachi instructions include a test
p for checking the action of the high-
age shutdown circuit as well as the
voltage regulator. Figure 2 shows the
setup. The negative return of C908 is
pered to ground, shunting the SCR-
A 33K resistor (Equipment-C) is
ked from TR907 base to ground. A
tision DC voltmeter is connected to
cathode of CR712, which is the diode
I to rectify the flyback pulse for the
-ation of the sensing circuit. That is
z through a network, shown as
uipment-B,” consisting of a diode
anode to CR712 cathode) and a 300K
itor shunted by a 3.3 uF capacitor, to

ind. The DC voltmeter connects to |

junction of the diode and R—C net-
k.

fug the set into a variable-voltage line
sformer. Set the line voltage to about

TR

CREATE ANY
RHYTHM %
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¥ - ‘ PAOGRANMABLE '
I DRUM SeT
[,
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{
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—
B'He.-Drum 'Set s simple
WS even first time users

e, wood-block and
rhythm In any time
emory organization
3 taneous storage of two separate
rhythm patterns each with its own bridge rhythm.
Bridges are activated from either the control
panel touch prate or optional foot switch and are
automatically synchronized to the main rhythm.

fmproved memory circuitry lets the “'save"
mcde hold rhythm patterns for over one year while
battery life for normal operation has been
extended to several hundred hours.

In easy to assemble kil or fully assembled.
- - e = - - - .
( )} Send #3750 ‘Drum Set Kit, $89.95 plus $3

shipping enclosed.
( ) Send #3750 ‘Drum Set Assembled, $154.95
plus $3 shipping enclosed.
( )} Send Free Catalog.
Name:
Address:
City:
VISA:

__State:__
MC:_

__Zip:

1
1
1
]
[]
]
]
]
]
1
Card No. 1

[ m ELECTRONICS. DEPY.12 R 1020 W WILSHIRE.OKLA CITY, 0K 73"6-}
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YThe world ofﬂ
electronics
gee-wizardry

Test Equpment . Bugir Fine Aarms [ Hobbyst 8 Astomotee Eiectionics

-YOURS FREE.

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

/ l’ >
=
] =

108 New South Road

Hicksville, N.Y. 11801
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SAVE TIME AND MONEY!

DESIGNER

* Save on digital bread
boarding

* Easy transition from pro-

totypetowiring diagrams

* Aids digital circuit design

Kit $49.95

Assembled $59.95

SELF-TEACHING AID:
6101 DIGITAL LOGIC COURSE $29.95

m Learn digital logic with 26 self teaching experiments.

0101 SOLID STATE

CLOGK/GALENDAR UNIT

BIG 2'2" DISPLAY!
® 12/24 hour selectable

Al tput
+ Alarmoutpul i s49.95

Assembled $79.95
Oak Case $29.95

Gual on All A Unil
=<

1-800-426-6254 7 '™
REDMOND, WA 98052 (206) 883-9200

Please rush me the following:

FOR FAST DELIVERY CALL TOLL-FREE
p_II-El:_w_ 14905 N.E. 40TH, DEPT RE12
[ =

Q 6100 UNIVERSAL DESIGNER KIT $49.95
O 6100 UNIVERSAL DESIGNER ASSEMBLED 59.95
O 6101 DIGITAL LOGIC COURSE 29.95
G 0101 CLOCK/CALENDAR KIT 49.95
O 0101 CLOCK/CALENDAR ASSEMBLED 79.95

O OAK CASE
ADD $3.00 PER ORDER POSTAGE & HANDLING

29.95

NAME

ADDRESS

ciry - ST. 2P

GREDIT
CARD NO.

O VISA
SIGNATURE OMASTERCARD
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9 reasons why
the real pros
prefer Endeco
desoldering
irons

1. Operates at 120v,
40w, Idies at 20w

for longer tip life

2. Flexible,
burn resistant
Neoprene

cord set
- \

3. Cool,
unbreakable
polycarbonate
handle

4. Exclusive
bracket
insures
alignment,
prevents
damage /

5. Safety light
in handle
. tells when
6. Stainiess \ it's on
steel

construction

7. Temperature
TN\S Eight tip sizes.

control.
Comes with Low, high
063 L.D. or off.

9. Converts to soldering iron
with ¥ shank type tip

See your distributor or write . . .

Enterprise Development Corp.

5127 E. 65th St.  Indianapolis IN 46220
PHONE (317) 251-1231
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SERVICE CLINIC
continued from page 103

95 VAC. Set the brightness and contrast
controls fully counterclockwise. Turn the
set on. The picture should disappear at an
indicated voltage of about -+ 148 volts, as
the AC line voltage is gradually raised. If
it does, that is OK. Turn set off and
unhook the jumpers and networks. Turn
it on again, normal AC line voltage, and
check to make sure the picture is stable
and will not go out at any setting of the
brightness control.

So far, various problems have shown up
in those chassis. In the one on our bench,
we found that there was no regulation at
all. The regulator transistor TR905 was
leaky. When it was replaced, it worked.
(Caution: Do not rely on ohmmeter
checks to find leakage like that. Either
replace the transistor, using one with a
high breakdown voltage, or use a good
leakage tester.) In the first case that we
heard of, the M901 module was defective.
In another one, the M701 module was
bad.

When you run into troubles in those
sets, check all DC voltages first, and be
sure to check for the regulator action. If
need be, set the DC voltage at normal
level, which is shown in the Sams as
+121 VDC, then check the rest of the set
for operation. No waveforms are given on
any of the service data, but we found a

12-volt P-P sawtooth, at vertical frequen-
cy, on the gate of TR90I, the control
SCR, after repairs had been completed.
That is quite a complex and unusual
circuit, but if you use standard tests, and
reasoning, to find out what your results
mean, it shouldn’t be too hard to fix.
Good luck, fellows! Thanks very much to
a Canadian technician, Don Hughes of
London, Ont., who sent me copies of the
Hitachi factory circuit “explanation” of
how it works. One important precaution;
be on the lookout for modifications of
that circuit! I noted in the factory data,
and two Sams folders, that apparently
there had been quite a few—so keep an
eye peeled. The main action seems to be
the same, though. R-E

service
questions

NO +120 VOLT SUPPLY

In this Admiral 2M10, | get nothing at all
out of the +120-volt supply. The + 155-
volt output of the rectifier is OK. There’s
voltage on the collector of Q900, the pass
driver, but nothing at all on the base or
emitter. If | short base-emitter on this
transistor, | get raster and sound! Any
clues?—T.D., Bellevue, OH.

OK, let’s warm up the crystal ball and
see if anything shows up. You say you can

short the base to emitter of the pass-driv-
er transistor Q900 and get something. So,
your pass transistors, Q101/Q102, are
apparently working. The DC voltage on
the base of Q900 is fed from the +155-
volt line. The voltage here comes through
the start diode, D902; the lower end of
this circuit senses the +212-volt boost
voltage from the flyback. (Needless to
say—no +120-volts equals no ‘boost or
anything -else.) Just for the heck of it,
check that Zener diode which is a 125-
volt unit. For a crystal-ball guess, it looks
to me as if the start diode could be open!
That also feeds a short pulse of DC
through to start the horizontal oscillator.

OUTPUT-TRANSFORMER
REPLACEMENT
kneed an output transformer for a Sen-
tinel 241-T battery radio that I'm trying to
fix for an old customer. Can you help me
find a substitute?—J.J., Farmington, IA.
Of course! A Thordarson 24S99 is
exactly what you want. This is a 25,000-
ohm plate, to 4-ohm voice-coil, unit—if
you can’t find the Thordarson one.

NEW POWER TRANSFORMER
NEEDED
The power transformer burned up on
this Sears stereo amplifier. Part number
80-527-0. Sears doesn’t have a replace-
ment. It’s in Sams Photofact 1356-5.—
J.H., Lenoir City, TN

Electronics Paperback Book Club
Quality Paperbacks at Affordable Prices

[] $15 for a 15% discount

ORDER FORM

$25 for a 20% discount

I've checked off the book | want FREE and have included my
$15 membership fee. | understand that this fee makes me a
member of your book club for one year and that during that time
| can order as many books as | want and deduct 15% from the list
price.

(] CASH NOW

I've checked off the books that | want to buy.

To order from this ad: Check off the books you want. Total the prices. Add
in 25¢ per book for shipping. NY State residents add Sales Tax. Total it up,
enclose your check and mail.

[J Handbook Of IC Equivalents and Substitutes $1.95

[ First Book Of Diode Characteristics, Equivalents & Substitutes $2.95
[] 28 Tested Transistor Projects $2.96

[ 50 CMOS IC Projects $2.95

[J A Practical Introduction to Digital IC's $2.95

[ Beginners Guide To Building Electronic Projects $3.50

[ Essential Theory For the Electronics Hobbyist $3.50

[J 1st Book Of Transistor Equivalents and Substitutes $1.50

[0 2nd Book Of Transistor Equivalents and Substitutes $2.95

[] How To Build Your Own Metal & Treasure Locators $2.95

ORDERING INFORMATION

How many books have you ordered ..... . _ -

Total Price ... ......... .. . ... _

Shipping (25¢ per book)

Subtotal

Tax (NY State Residents)

Total Enclosed

I've checked off the free book and have enclosed my $25 mem-
bership fee. | understand that this fee makes me-a member of
your book club for one year and that during that time i can order
as many books as | want and deduct 20% from the list price. |
further understand that | can use my $25 membership fee as a
credit toward future purchases.

[0 Electronic Calculator Users Handbook $2.95

[] Handbook Of IC Audio Preamp and Power Amp Consgtruction $2.95
[OJ 50 Circuits Using Germanium Silicon and Zener Diodes $1.95
[J 50 Projects using Relays SCR's and Triacs $2.95

[ 50 FET(Field Effect Transistor) Projects $3.50

Digital IC Equivalents and.Pin Connections $6.95

Linear IC Equivalents and Pin Connections $6.95

50 Simple LED Circuits $1.95

How To Make Walkie-Tatkies $3.50

Radio Circuits Using ICs $3.50

Popular Electronic Projects $3.50

Electronic Music and Creative Tape Recording $3.50

[] Projects in Opto Electronics $3.50

iy
|
O
(]
d
d
O

MAIL TO: '

ELECTRONIC TECHNOLOGY TODAY INC.
17 Slate Lane, Central Islip, NY 11722

No Canadian Orders

Signature _ S — -

Name — S - - L —
Address e e S, |
City .~ .~ State

"
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i1 don’t need an exact duplicate! All
leed_ is one that’ll give you the cor-
soltage and current, rating. In this
that is any 12-volt transformer with
ter tap.
ms shows the maximum output cur-
1s only 70 mA, so it needn’t be a big
Any “filament transformer” rated
solts at one amp will do. Watch out
ie size so that it’ll go in the cabinet.
you need new rectifiers, use any
silicon diodes; there are a lot of
Anything with a 50-volt rating or
r, and capable of handing one amp, is

RANSISTOR REPLACEMENT
eed a replacement transistor for a
ir 500-TX receiver. This is Q971
D00). The replacement transistor
is don’t show this correctly; the orig-
s PNP, and the one shown is NPN.
ir. says they don’t have it. Can you
*—W.L., Ozone Park, NY.

1 afraid you’ve tripped over a typo in
uide! A TR1000 is shown, also a
)01, which ought to make up a
symm pair (PNP/NPN). In an-
guide, Sylvania shows TR-1000 as
-129 (PNP). Complementary type is
-128, which is NPN. Both come in
9 cases, which is very close to the
’s. R-E

HIGH PERFORMANCE
continued from page 54

FIG. 8—FELT PADS cemented to bass/mid-
range driver reduce “break-up.”

covering both the cone with its center
dome and the felt squares. Top that off
with a third coat several hours later.
When the cone treatment has dried
to a clear finish, the speaker is elec-
trically and acoustically complete and
is ready to be connected and used. For
home applications, you may want to
put felt feet on the bottom of the en-
closure to prevent scratching the sur-
face it will rest on. A fabric grille may
be stretched over the front of the
speaker and glued in place, or per-
forated metal or plastic screens the

shape and size of the drivers may be
silicone-cemented to the driver frame-
rims for a professional ‘‘high-tech”
look.

For automotive applications, the
speaker will require a mounting bracket
such as the C-shaped brackets sold by
Radio Shack for mounting of its mini-
speaker. Alternatively. a bracket can
be made up from sheet metal or heat-
formed acrylic sheet.

When setting up your minispeaker
for listening, remember that positions
near corners, or where walls and floor
(or ceiling) meet, tend to augment bass
performance, while positions far from
room surfaces usually minimize bass
output, so your speaker will more than
likely sound best near a wall or multiple
walls.

You may also wish to experiment
with the inward angle of the speakers
in terms of their effect on the stereo
image, and with vertical—as opposed
to horizontal—positioning of the cabi-
net (vertical orientation often provides
a more clearly localized center image
of the music). Whatever your choice of
positioning and set-up details, though,
we’re sure you will find the sound of
the speaker astonishing, especially
coming from a box just about the size
of a cobblestone' R-E

P
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= on, treat yourself-—and save money - et
Subscribe to RADIO-ELECTRONICS tod s
Subscribe to a oday, ,:d;,.’ o~

ake sure that you get all the interesting,
ing and authoritative electronics
-ting in any magazine month after month.
1 miss a single one of the upcoming issues jam-
ed with test reports on new equipment, projects to
, servicing ideas, and news of solid state, computers,
hobbies and everything electronics. Save
3y too—as much as $10 off the newsstand price:
ribe to RADIO-ELECTRONICS, come on, you
e it—check off the money saving offer you prefer
se handy coupon, and start enjoying
\O-ELECTRONICS every month.

ONOY

Mail Today!
YES! please send me
[] Payment enclosed, 14 issues for $13.00
(You save $4.50 off newsstand price.)
[] Payment enclosed, 28 issues for $25.00
(Save More! $10.00 off newsstand price.)
[] Bill me, 1 year—12 issues only $13.00
(You save $2.00 off newsstand price.)
1 Bill me, 2 years—24 issues only $25.00
(Save more! $5.00 off newsstand price:)
Extra shipﬁing: Canada $3.00 per year, all other countries $5.00 per year.
B Check here if this is a new subscription.
Check here it you are extending of renewing your,subscription.
{please print)

ne SO CE——— - =

Yress .

. State
i to: Radie-Eleclrenics

P.O. Box 2520,

Boulder, Colorado ?_9322

Zip Code

Allow 6-8 weeks for
delivery of first issue.

'NOW, ADJUST YOUR

D104 WITH ONE gy

FINGER!

The Fingertip Volume Control makes it simple — without
screwdrivers, nail files or special tools.

NO DRILLING! NO SOLDERING! NO CUTTING!
Remove the stock bottom plate, screw on the

Fingertip Volume Control, adjust with one finger, and
talk. It's that simple!

| THE QUALITY UNIT!
Rugged black Cycolac with aluminum look dial is
both durable and attractive. No-scratch rubber feet
protect fine furniture.

FITS THEM ALL!

The Fingertip Volume Control fits all TUGS,

|  TUGSY, and TUP9 D104 microphones,

[ including the Golden Eagle, Silver Eagle,
and Blackfoot models. Complete

instructions and hardware included.
s . __¥r ¥ ¥ 3 2 N B ]

| SATISFACTION GUARANTEED!
URBAN ENGINEERING, INC.
P.O. Box 571052
Miami, Florida 33157

I Yes, please send me ____ Fingertip Volume Control(s) at $7.95 plus 80 cents
postage and handiing each (Florida residents add 4% tax). | understand that if | am not

I completety satisfied, | can return the unit(s) within ten days for a full refund.

Name (pleaseprint} . B - e
| Address — s
City/State/Zip -
1 My check is enclosed, please ship within 14 days
I [] I have enclosed a money order for immediate shipping
[ Charge my creditcard: [] Visa [] Master Charge
Card No.._ _Sig. =

e e —
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_____Exp. Date _

B i e s T T e Rl e -

0864 Y38W3034
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Put Professional Knowledge and a

COLLEGE DEGREE

in your Electronics Career through

Earn Your

DEGREE ™

by correspondence, while continuing your
present job. No commuting to class. Study
at your own pace. Learn from complete and
explicit lesson materials, with additional
assistance from our home-study instructors.
Advance as fast as you wish, but take all
the time you need to master each topic.

The Grantham electronics degree pro-
gram begins with basics, leads first to the
A.S.E.T. degree, and then to the BS.E.T.
degree. Our free bulletin gives complete
details of the program itself, the degrees
awarded, the requirements for each degree,
and how to enroll. (We are located at 2500
S. LaCienega Bl., Los Angeles, Calif.) Write
to our mailing address shown below for
Bulletin RES81.

Grantham College of Engineering
P. O. Box 35499
Los Angeles, California 90035

Worldwide Career Training thru Home Study

More information on new books is available. Use the
Free Information Card inside the back cover

PIMS—PERSONAL INFORMATION MANAGE-
MENT SYSTEM, by Madan Gupta. SCELBI Pub-
lications, P.O. Box 133 PP STN, Milford, CT
06460. 88 pp. 8”1 X 1074 in. Softcover $9.95, plus
75¢ postage/handling.

This book describes a data-base management
program designed for both novices and experi-
enced users who desire a program for a small
computer system such as the TRS-80 or other
computers using Microsoft BASIC. Fifteen pro-
gram applications are described along with com-
plete source listings and operating instructions.

CIRCLE 91 ON FREE INFORMATION CARD

HOW TO BUILD ELECTRONIC PROJECTS, by
Douglas R. Malcolm, Jr. Gregg Division,
McGraw-Hill Book Company, 1221 Avenue of
the Americas, New York, NY 10020. 137 pp
including index. 5% X 8 inch. Softcover. $7.95.

This book is designed for the beginning elec-
tronics student and hobbyist, but can also serve
as a review for advanced students. It starts with
an introduction to basic electronics, showing the
student how to read the schematic symbols of
common components such as resistors, capaci-
tors, and transformers, along with an explanation
of their operations. An entire chapter is devoted

STEPUP your mathskillsfast — thousandsalready have
— byusingmy new methodinguidebook form. It'scalled
CALCULATOR CALCULUS and comies with this
guarantee: If after 10 days you're not astounded at the
problems you're solving on your own calculator, return
the guidebook for an immediate refund.

But the point is - you won't want to send it back. For
this is the easiest, fastest shortcut ever! The day you
receive yourcopy inthe mail you'llwanttoputit towork.
It’s that exciting and helpful.

My name is Dr. George McCarty. I teach math at the
University of California. | wrote this guidebook to cut
through the confusion. It does just that—with worked-
out examples, simple exercises and practical pro-
blems—all designed to work on your calculator!

POWER METHODS. Need to evaluate functions,
areas, volumes — solve equations — use curves, trig,
polar coordinates — find limits for sequences and series?
It's all here!

If you're in the biological, socia! or physical sciences,
you’ll be doing Bessel functions, carbon dating,
Gompertz’ growth curves, half-life, future value,
marginal costs, motion, cooling, probability, pressure
— and plenty more (even differential equations).

Important numerical techniques? Those algorithms
are here, too -- rational and Pad€ approximation,
bracketing, continued fractions, Euler's method, Heun's
method, iteration functions, Newton’s method,
predictor-corrector, successivesubstitutions, Simpson’s
method and synthetic division. i

LOOK AT WHAT USERS SAY: Professor John A.
Ball of Harvard College (author of the book ‘Algorithims

“IN JUST 10 DAYS, I'LL SHOW YOU HOW TO DO

REAL MATH

ON YOUR SCIENTIFIC CALCULATOR!”

Q0

2 4,

a T on=

llm OQuick.
o *Easy.
*Guaranteed.
1 *Fun, too!

for RPN Calculators’) writes:

‘Twish I had had as good a calculus course.

Professor H. 1. Freedman of the U. of Alberta, writing
inSoc. Ind. Appl. Math Review, states: “There can be no
question as to the usefulness of this book. ..lots of exer-
cises...very clearly written and makes for easy reading.”

C.B. of Santa Barbara says:

“Your book has given me much instruction and pleasure.

1 do not hesitate to recommend it. ' CALCULATOR
CALCULUS isa book that inspires the reader to under-
stand everything down to the last detail. You seem to
have put your heart into the teaching part of good
writing.

MONEY-SAVING OFFER. For a limited time, you
can invest in ‘CALCULATOR CALCULUS for only
$14.95 plus $1 for postage and handling (or $3 by AIR),
US or foreign. Calif. residents add 90¢ sales tax. If you
needasuitablecalculator, add$22(US only, UPS paid; in
Calif. add $1.32 tax) and I'll send you a TI-30right along
with your guidebook! As pennywise Ben Franklin said,

“An investment in knowledge pays the best dividends.”

(Tax deductible for professionals.)

NORISK WHATEVER! Send for it today . Be sure to |

give me your complete mailing address with your check
ormoney order. If youwant tochargeit (Visaor MC), in-
clude your card no. and exp. date. Prompt shipment
guaranteed. Thank you!

©1980 EduCALCPublications, DeptD-1
Box 974, Laguna Beach, California 92652

In California, call 714-497-3600; elsewhere

TOLL FREE 24-hour Credit Card orders:

800—854-0561, Extension 845; Dept. D-1
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www americanradiohistory com

to soldering, since the mastery of that operation
will be crucial to success in any electronics con-
struction project.

The second part goes directly to projects that
the student can take on from what he or she has
learned from part one. Those include such basic
transistor or special semiconductor projects as a
simple 110-volt AC tester, an audio amplifier, an
oscillator, and a DC power supply.

In the third part, the student is introduced to
digital projects, such as a flasher for bicycles, a
water-level indicator, and a code oscillator. Parts
lists, schematics, and component layouts are giv-
en for all the projects; test procedures are also
included.

CIRCLE 92 ON FREE INFORMATION CARD

THE ILLUSTRATED COMPUTER DICTIONARY,
by Donald D. Spencer. Charles E. Merrill Pub-
lishing Company, Columbus, OH 43216. 187 pp.
54 X 9 inch. Softcover. $9.95.

This book is intended to present clear, precise
definitions covering the broad language of the
many aspects of computers; it contains nearly
3000 words, phrases, and acronyms, and is gen-
erously illustrated with diagrams, charts, and
photos. There are thumbnail sketches of the most
important precursors and developers of comput-
er techniques (even including L Frank Baum and
his wind-up mechanical creation, Tik-Tok of Oz);
definitions of the important programming lan-
guages; terms used by business people relating
to computer-based management activities; terms
relating to the effects of computers upon society;
metric terms, which are becoming more and
more prevalent, and terms relating to the use of
computers in education—as well as the full
gamut of words that everyone working or playing
with computers needs to know.

CIRCLE 93 ON FREE INFORMATION CARD

THE PRACTICAL HANDBOOK OF AMATEUR
RADIO FM & REPEATERS, by Bill Pasternak,
WASITF, with Mike Morris, WA6ILQ, Technical
Advisor. Tab Books, Blue Ridge Summit, PA
17214. 538 pp. including glossary, appendix,
and index. 5% X 8% in. Softcover $9.95.

This is a “first” comprehensive, single-volume
work on ham radio repeaters. It covers all kinds
of amateur radio FM and repeaters, and contains
enough advanced concepts to interest even the
veteran repeater-user.

Profusely illustrated with diagrams, photos,
and charts, there are 46 chapters, putting all
kinds of FM/repeater topics within easy reach.
The circuits that are shown are the favorites of
the contributors and authors—who are the first
to acknowledge that others may be better. Every-
one into this game has his or her own way of
doing things—and if your way works for you, then
it's right!

The reader is shown just what jobs a repeater
should perform, and how it can be made to per-
form more efficiently, stretching the distance over
which the user can transmit. There are many tips
on how to boost performance by using mobile
equipment, tube-type amplifiers, portable repeat-
ers, decoders, etc., as well as how to handle RF
interference and deliberate interference. Just
about any question that may occur to a person
interested in FM operations is answered in this
book. R-E
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,market' center

ASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or ser-
as). $1.50 per word prepaid (no charge for zip code) . . . MINIMUM 15 WORDS. 5% discount
6 issues, 10% for 12 issues within one year, if prepaid.

'N-COMMERCIAL RATE (for individuals who want to buy or sell a personal item) 85¢ per word

wpaid . . . no minimum.

ILY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all caps) at
t per word. All copy subject to publisher’s approval. ADVERTISEMENTS USING P.0. BOX
DRESS WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PER-
\NENT ADDRESS AND PHONE NUMBER. Copy to be in our hands on the 26th of the third month

iceding the date of the issue (i.e., August issue closes May 26). When normal closing date falls on

turday, Sunday, or a holiday, issue closes on preceding working day.

PLANS & KITS

TED circuit boards from sketch or artwork.
,’rojects. Free details. DANOCINTHS INC.,
61, Westiand, M| 48185

TAL multimeter kits handheld, best quality

accuracy. The lowest price in America
.0 write: E. G. TRONICS, 8254 Greenleaf Cir-
‘ampa FL 33615

iVISION alignment—in minutes—while ob-
1g revolutionary pattern on screen. Check
F, video, instantly! So simple and inexpen-
's incredible. Complete plans—$6.00. Free
|s. JOHN KOZULKO, Box 2702R, Clearwat-
L 33517

JDE Morse and RTTY signals off the air with
Morse-a-Word or RTTY reader. Morse key-
4 also available. Kits or factory wired. Send
Stails. MICROCRAFT, Box 513R, Thiensvilie,
%092 (414) 241-8144.

PLATTSBURGH, N.Y. 12901

30 CHANNEL
CABLE TV
§ CONVERTER

ORDER No. 171AE047
ROUTE 9N,

Tel.: {518) 561-8700.

HIGHLY

PROFITABLE ON E‘MAN
ELECTRONIC FACTORY

Investment unnecessary. knowledge not re-
quirad. sales handled by professionals. Ideal
home business. 'Write today for facts'
Postcard will do. Barta-RE-J Box 248,
Walnut Creek, CA 94597.

LE TV descramblers and converters. Build or
For information send $2.00. C&D COMP A-
>0B 26, Hudsonville, Ml 49426

SCRIPTION TV decoder circuits. Detailed
i $4.60, JOE PO Box 61, Cumberiand, RI
4

SCRIPTION television education manual.
scrambling/decoding methods with de-
i circuits. Decoder dealers listed. $14.95.
€, P.0. Box 26601-R1, San Francisco, CA
>

ACITORS, resistors, integrated circuits, di-
, audio modules, sockets, computer memo-
ree catalog. WESTLAND ELECTRONICS,
5 Ford Road, Westland, M1 48185. (313) 728-

ND EFFECTS SYNTHESIZER. Uses voltage
‘olled oscillator, filter, envelope generator,
noise. Unlimited possibilities. Doubles as
asynthesizer. PC board with complete plans
Eor send SASE for information. WAVEFORM
ESSING Dept. R, 7 Bradford Ave., Pitts-
h, PA 15205

FTERY charger for dry cells. Very efficient.
s $1.60. HARRYSSON, 912 South Cedar,
wa, KS 66067

LVE bands/channel $100.00 kit still avail-

see May 1978 R/E cover story or write:
METRIC SOUND SYSTEMS, 912 Knobcone
dept. R, Loveland, CO 80537

OT info—booklet, $4; basic plans, $6.50;
nced plans, $9.45. OMEGA ENTERPRISES
. “The Robot People”, P.O. Box 4143, Dept.
Tulsa, OK 74104

TAL clocks complete four digit .3” LED w/
ing colon, PM indicator and all switches. You
ly 12 voits 60Hz. $5.95, alarm version $6.95
gtoo shipping and handling. J. MARK, Box
2, Chicago, IL 60660

NS: Subscription television decoder,
0. Negative lon generator, telephone mem-
Jialer (stores 32 numbers), $3.00 each. De-
1 instructions and circuit board patterns
ded. Kits available. COLLINS ELECTRON-
'Box'9424, San Bernardino, CA 92408

LIFIERS, 35 to 150 watts RMS; DC amplifier
3ns and detailed plans and circuit board lay-
7 for under $200.00. Send $12.50 for com-
plans and kit costs to AUDIO ENGINEER-
COMPANY, P.O. Box 210, Alda, NE 68810

FOR SALE

SC ANNER/monitor accessories—kits and facto-
ry assembled. Free catalog. CAPRI ELECTRON-
ICS, Route 1R, Canon, GA 30520

FREE catalog, IC’s, semi's, parts. CORONET
ELECTRONICS, 649A Notre Dame W., Montreal,
Que., Canada H3C 1H8. U.S. inquiries.

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

GOVERNMENT surplus receivers, transmitters,
snooperscopes, parts, fantastic 72 page catalog
25¢. MESHNA, Nahant, Mass. 01908

CABLE TV converters $39.95. Incredible 96-page
catalog free. ETCO, Box 762, Plattsburgh, NY
12901

QUALITY stock and custom control panels and
switch plates for computers, industry, home or
auto. Free flyer. CUSTOM CONTROLS, 4 Fern-
andes Drive, So. Hadley, MA 01075

MICROWAVE yagi antenna for MDS complete
with hardware, type N connector $49.95. SIGNAL
ELECTRONICS, 4027 18th Avenue, Brooklyn, NY
11218

RF spectrum analyzer, ASL model 8622, 10 to
1,000 MHz, 3-inch CRT, manual and application
notes, weight 22 Ibs. Excellent condition. $895.
M.W. ROBERTS, 3694 East Tompkins, Las Ve-
gas, Nevada 89121. 702-451-3517.

LASER handbook with burning, cutting, Ruby
Reds, Co’s, complete plans, books, and parts.
Send $4.00 to FAMCO, dept re, box 1902,
Rochester, NH 03867

AMAZING ELECTRONIC PROJECTS and PRODUCTS:
Lasers Super Powered, Burning Cutting, Rifle, Pistol.
Pocket. See in Dark—Shotgun Directional Mike—
Unscramblers—Giant Tesla—Stunwand—TV Disrupt-
er—Energy Producing, Surveillance, Detection, Elec-
tritying, Ultrasonic, CB. Auto and Mech. Devices, Hun-
dreds More—All New Plus INFO UNLTD PARTS SER-
VICE. Catalog $1. Information Unlimited, Dept. R8 Box
716 Amherst, N.H, 03031.

TO receive commercial-free unedited movies,

night club acts, sporting events for the cost of

one month's subscription send $19.95 for com-

plete detailed easy to follow plans to: AMATEUR

MICROWAVE ANTENNA, DynaComp Electron-

i:;, 5%ept. GF-2, P.O. Box 4181, Scottsdale, AZ
2

EDUCATION & INSTRUCTION

THE PA BIBLE from Electro-Voice, a profession-
al guide addressing sound reinforcement and
public address applications/specifications from
the club/church/school level up through auditori-
ums/outside stadiums/road system situations.
To receive your copy of this highly regarded tool,
including all existing supplements, and to be put
on the distribution list for future additions, send
$2.00 to ELECTRO-VOICE, Box No. 124, 600
Cecil Street, Buchanan, Mi 49107

PASS FCC EXAMS

The Otiginal FCC Tests-Answers exam manual
that prepares you at home for FCC First and
Second class Radiotelephone licenses, Newly
revised multiple-choice exams cover all areas
tested on the actual FCC exam. Plus “Self-
Study™” Ability Test. Proven| $9.95 postpard.
Moneyback Guarantee,

commanb PRODUCTIONS !

Radio Engineeting Division

P.O. Box 26548 £
San Francisco, CA 94126~

BIOPHYSICAL MONITORING

TELEMETRY transmitter detects arterlal pulses
with pressure sensitive transducer placed over
wrist artery. Each detected pulse transmitted as
audio tone, (beep), to standard FM radio. Flash-
ing LED provides visual indication. Completely
assembled. Transducer, wrist strap, and battery
included. Size: 4.4” x 2.4” x 1.2”. Order model
BPT-17. $39.50 plus $2.00 shipping. OMNI-TEK,
Box 1318, Longmont, CO 80501

wwWw americanradiohistorv com

PRINTED circuit boards: Your artwork, quick
delivery, reasonable. Quantity discounts. ATLAS
CIRCUITS, Box 974, Waynesville, NC 28786.
(704) 456-3739

GET MORE CB CHANNELS AND RANGEI Fre-
quency expanders, boosters, speech processors,
interference filters, how-to books, plans. Catalog
$1. CB CITY, Box 31500 RE, Phoenix, AZ 85046

AUTHORIZED TRS-80® DEALER A30)
COMPUTER SPECIALISTS

Up to 15% Discount
on TRS-80's

26-1051 4K LEVEL I. .$ 424.00
26-1056 16K LEVEL It 670.00
26-4002 64K | DRIVE. . . .3499.00

1-800-841-0860 1OLL FREE
MICRO MANAGEMENT SYSTEMS, INC.
Downtown Plozo Shopping Center
115 C. Second Av., S.W.
Coiro, Georgia 31728
(912) 377-7120 Ga. Phone No.

TELEVISION downconverters and decoders
$99.95 up. Details for stamp. GW ELECTRON-
ICS, POB 688, Greenwood, IN 46142

TEST equipment lowest prices B&K Leader, Hita-
chi, Viz, Beckman, OK Tool, Blonder Tongue,
RCA parts transistors others, write call collect L.
1. Electronics, 981 Sunrise Highway, Bay shore,
NY 11706. 516-666-7360

BEARCAT scanners. Dealer prices. Big savings.
Free price list. RADIO SALES. 3462 Oakland,
Oshkosh, Wi 54901

PROGRAMS for Heath trainer/accessory
ET3400/ETA3400. Accurate calculator program
cassette $9.50. Terminal plans $4.00. C. Oaks,
Box 7114, Toronto, Ont. M5W 1X8

SR-58,59 programs from the portfolio of electron-
ic designers. Over 40 programs give you easy and
quick solutions to everyday design situations. Fil-
ters, equalizers, converters, antennas, coils, octal
arith, etc. $9.95, check, Visa, M.C. AUTOMATED
SOUND, 1551 E. 8685 So., Sandy, UT 84070.
Night order line 801-566-0585

0861 438W303A

1

o
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RECONDITIONED test equipment. $1.00 for cat-
alog—JAMES WALTER TEST EQUIPMENT,
2697 Nickel, San Pabio, CA 94806

POWER semiconductors! Darlingtons, voltage
regulators, rectifiers, transistors, potentiometers,
trimpots, switches, IC's, much more! Thousands
of parts in stock! Send 30¢ in stamps for catalog.
POWER ELECTRIC, 15206 Blackstone, Dolton, iL
60419

VHF to UHF cable TV converter from Philips is
compatible with all types of VCR. Allows full use
of all programming functions and simultaneous
viewing and recording of any combination of
VHF, midband and superband channels. Only
$44.95 postpaid. Visa/Mastercharge accepted.
SIGMA SOUND EQUIPMENT, Dept. RE, Box 114,
Pickering, Ontario, Canada, L1V 2R2

“THE Inteliigence Library™ technical secrets.
Books on Electronic Surveillance, Lock-Pick-
ing, Demolitions, Covert Sciences, etc. One dol-
lar. (refundable): MENTOR PUBLICATIONS,
Dept. Z, 135-53 Northern Boulvard, Flushing, NY
11354

BSR X-10 home remote controt system, starter

roup including console and three modules
g74.50 postpaid; additional modules $13.00
each; timer $59.50. HARRY’S DEN, Box 1832,
Richardson, TX 75080

2 line adapter incl. auto announcement cut off for
any type answering unit $55.00. DYNAMIC IN-
DUSTRIES, 814 Batavia, Orange, CA 92667.
(714) 997-8171

WANTED

RECEIVING tubes, old fashioned types, unused
and boxed. TSUTOM YOSHIHARA, C1-105, Deg-
uchi-cho 34, Suita, Osaka 564, Japan

Govt. SURPLUS
ELECTRONIC
EQUIPMENT

CATALOG

New ITEMS . . . New BARGAINS!

FREE UPON REQUEST!

Send today for FREE copy of
] ATALOG WS-80 and Supplement. Dept. RE

FAIR RADIO SALES
1016 €. EUREKA - Box 1105 - LIMA_ OHIO -.45802

BUSINESS OPPORTUNITIES

MECHANICALLY inclined individuals desiring
ownership of Small Electronics Manufacturing
Business—withoutinvestment. Write: BUSINES S-
ES, 92-R, Brighton 11th, Brooklyn, NY 11235

$700 per month earnings possible tilling out
income tax forms at home or tax office during tax
season. We show you how. Simple, quickly
learned. Details mailed free. No salesmen. Hurry.
Big demand. FEDERATED TAX, 2015 Montrose,
Chicago, IL 60618

© FREQUENCY COUNTER 35MHz

CRT rebuilding machinery. Large profits can be
made rebuilding picture tubes with our patent-
ed equipment. Facts don't lie. Training provid-
ed. Phone (312) 583-6565. Write: LAKESIDE,
4071 N. Eiston, Chicago, IL 60618

OWNER retiring. Excellent opportunity to take
over thriving electronics sales and service busi-
ness. LEWIS & SILVERMAN REALTORS; 11150
Main Street, Fairfax, VA 22030

SATE! | ITEVIQIAN
SATFI I ITEVIQION
SATELLITE VISION \_-—7

We manulfacture the highest spec 3-mater data & video +
dish in the world 41db gain' We also seil direct,
immediate dellvery or you pick up. Complete

J A4
details including satellite TV intormation, BU' 1 /V‘
+

aiming service and discount schedule, Send €C N
$1.25 for postage & handlin DIR
to: TIGER TENNA!
. 0. Box 561 L
Casselberry, Florida 32707 e

SATELLITE TELEVISION

SATELLITE television...Howard/Coleman boards
to build your own receiver. For more information
write: ROBERT COLEMAN, Rt. 3, Box 58-ARE,
Travelers Rest, SC 29690

SATELLITE television. New package includes:
antenna aiming data computed for your latitude,
longitude, (plotted by Compusat). Revised listing
of U.S. and international geostationary satellites,
transponder video frequencies, audio subcar-
riers, formats, antenna/feedline data and more.
All for $10.00. COMPUSAT, 643 South Route 83,
Elmhurst, IL 60126

Satellite TV,

q' one © CAPACITANCE METER J1pF to 9.99KuF
in

kit 9. SQUARE WAVE GEN. 1Hz to 99KHz-
O OHMMETER ~ 3.58MMz Xtal ~ Regulated PS- Five
-8'" Readouts~-Low cost TTL Circuits— Automatic
Decimal. Placement-Be AMAZED —Build it for
$50,0r less. [ Purchase the plans, etched P.C.
board 4-3/4" by 6~3/4'"and front panel decal
for $15.29) BAGNALL ELECTRONICS m\
79 May Street, Fairfield, Conn. 06430 20y Kit

URGENTLY needed: 12AP4 (1803-P4) picture
tubes and parts for RCA pre-war television, call
collect: (203) 521-5280

WE buy sell used vacuum pumps, diffusion
pumps and picture tube rebuilding equipment.
Phone—(312) 583-6565. Write—LAKESIDE,
4071 N. Elston, Chicago, IL 60618

MEMORY w

-$PECIALS -
2114L- 200ns *5%%a 8/°40
2716 -350ns (+5v) $19¢a
4116 -200ns $T7ea 8/554

FOR THE HOME
Sick of Network TV?

Our receiver lets you get
over 75 channels of lelevi-
sion directly from earth-
orbiting cabie TV satellites!:
HBO, Showtime, super sts-
tions, sports and movies
from around the world.

VOLTAGE CALL OR WRITE

FOR LOW, LOW
PRICES ON ...

COMPUTERS - SUPERBOARD, CIP, C4P, C8P © ALL
ACCESSORIES - PRINTERS, MODEMS, DISC DRIVES,
MEMORY, ETC ® COMPLETE SYSTEMS @ SOFTWARE

CALL US TO SAVE $$!

We don’t just sell Information!
We Manufacture Hardware!

$-100
connEcToRs
0.1257 SPACING
1tn 72078

$215o Build a 7 Digit

Portable Counter

Our 94-page catalog and information book tell
the whole story! Inexpensive dishes, high
feeds, computer aiming software! Specs, kits
and more! Send $7.95 today!
24-hour C.0.D Hotline CP\;
(305) 339-7600 T & tammss {
SPACECOAST RESEARCH
Dept_. T,P.0. Box 442, Altamonte Springs, FL 32701

DIGITAL

PANEL |[CHIP SET
METER
ON-A-CHIP

D 7106 1O
O 7107 LED

VISIT OUR _STORE

=T 2083 12TH STREET
SARASOTA, FLA

WHEN YOU'RE VACATIONING NEAR US! L

“PARTS BY THE STRIP"

TR eect
*11.95

6P37 ROTARY Q UNTESTED | {m380

SWITCH VOLIAGE REG- w
ULATORS TO 220
51 25 °150

1/47 SHAFT
98¢
SOLID CANBIDE

3/8"susiinG | |}
PC DRILL BITS

W / HARDWARE
LAST TROSSARD'S OF TIES
LONCER ToAN STD. BiFS !

1-TEsT-E

Enjoy Satellite TV Now
.‘ £ '- ’i

N7V INDUCTION
MOTOR

9 FEET FOR32.50

LOADS OF /s, 12w
5% RESISTORS, &
IN4148 DIODES !

SAD-1024

Analsg Delay Line

2-1/4" 5Q
1/8” SHAFT
5119

10/510

D o-oase .08
0 s-me0 088"

O »-0100 .am:"slsg

O soao 082"

v‘/
RF MODULATOR $9 50 -
CERAMIC () . ON-A-CHIP 3P reoucen
mmner 03 49¢a 35¢
3-139f 10/84.50 L |
™

100/340 Aotie
LM1889 conr

BUILD REVERBS, ECHOES,
5995 PHLANGERS, EASILY

WITH DATA, DIAGRAM.

tter than Cable —Over 200 TV and radio
services. Why waste money? Learn the whole

%" STEREO

LM340K-5 p IAMONDBACK
@ 5V 1.5A REG %

0 i 39¢ story and build a video system the famiiy can
0 IACKs 10733 s " Towox dode enjoy. No commercials, FREE movies, sports
g SWITCHCRAFT 10-3 1.50 <& SARASOTA, FLA 33578 and Vegas shows —worldwide, crystal clear
o INFRA-RED LN EpE CATALOG <— reception connects to any TV set. Big (8 x 17 in.)
o N e 0 r!.!;" o waw T book foaded with details, photos, plans, kits-
o ol IusocToRS | AT ) oAl TELLS EVERYTHING! Satisfaction Guaranteed.
w FLORIDA RESIDENTS ADD 4% SALES TAX Send $7.95 TODAY! Add $2.00 for 1st class (air mail) o call
o PHONE ORDERS : 813-953-2829 our 24 hour C.0.D. rush order fine (305) 862-5068.
g CODS, MASTERCHARGE & VISA ACCEPTED G LOBAL TV ELECTRON'CS»

P.O. Box 219-N, Maitland, Florida 32751
108 CIRCLE 80 ON FREE INFORMATION CARD
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flog NEW LOW PRICES MICROPROCESSOR CHIP SETS )
280 DMA 25 MHz 17.95 Part No. Price  Part No. Price Part No. Price Part No. Price
ZBOADMA 40 MHz 21.65 80BOA CPU $5.65 8228 498 6800 CPU $6.50 6502 CPU $9.95 !
280-CPU 25MH:z 8.75 Z80-SI0/0 25 MHz 23.95 8085 CPU 11.95 8251 695 6802 CPU 11.95 6504 CPU  9.95
ZBOA.CPU 4.0 MHz 9.95 Z80A-SI0/0 40 MHz 27.85 8212 275 8259 1095 6810 575 6505CPU  9.95
Pt » 65 280-S Hz 23.95 ! 1 75 6520 6.95
%ggAp-F?IO 33{1:1 g.gg zgg/\s-soltl)‘/t 33 mni 23.35 gglg %32 8257 10.95 gggo 3495 6522 9.95
Z60-CTC 25MHz 6.65 Z80-SI0/2 2.5 MHz 23.95 8224 3.45 8259 1295 6852 al7s) jesdz e
Z80A-CTC 40 MMz  7.70 ZBOA-SI0/2 40 MH2 27.85 8226 2.95 i 13.95 J
T T 743 SCHOTTKY )
it No. Price
H 74S00N .56 74537N 165 745134N .85 74S168N  5.65 745241N  5.80 74S373N 3.95
m 1235 :ﬁ *(';5; : Lfg%%ﬁ;e, : 'F'.'w ;gg 74502N .65 74538N 165 74S135N  1.98 74S169N  5.65 745244N  5.80 74S374N 3.95
£112.9% 1K 256 x 4) 350NS 18 PIN Ve 74S03N 65 74S40N 53 74S138N  1.18 745174N 1.29 745251N 187 745412N  2.98
i (256 x 4) b 74504N .85 74S51N .65 743139N  1.18 74S175N  1.29 745253N  9.45 745470N  7.95
ROz TO2 LR IISIONS e 74S05N 85 74574N .84 74S140N 1564 74S1BIN 485  745257N 1.99 745471N 11.88
urther savings by buying a set of 2114L'S 74S0EN 85 74S85N 225 745151N  1.19 745182N  2.76 745258N  1.99 748472N 16.95
74509N .85 74386N  1.65 74S153N 119 74S189N 15.85 745260N 354 74S474N 29.95
8 PIECES FOR $ 29.85 74S10N 85 74S112N  1.65 74S157N  1.29 74S194N 456 74S274N 29.50 748476N 14.85
16 PIECES FOR $ 56.80 74511N .85 74S114N  1.65 Tas158N 2.85 745198N 198 ;:gg;gm 2950 745478N 24.95
; 74520N .85 745124N 265 74S161N - 3.95 201N 13.9 7
32 PIECES FOR $107.20 74S30N .65 745132N 154 745162N 445 745225N 13.95 745283 4.95
47 4K (@K x w; 55N§ 1;‘92 \ 74532N 145 74S133N  1.98 745163N  3.95 745240N 7,65 745299N  7.85
470 4K (4K x 1} TON; 9 J
UART's
MB017/AY5-1013A Special 3.95 | / s
P e sV Supply pecial a LINEAR I.C.’s DUALIN-LINE—LOW PROFILE—1.C. SOCKETS )
TK CMOS RAM LM301AN-8 34  LM324N 54 LM741CN-8 .39
— TS LM304CH .89 LM339N ! LM747CN-14 .59 CONTACTS PRICE CONTACTS PRICE
01 1K (256 x 4) 450NS 22 PIN Low Power $4.95 LM307-8 29 LM328N-14 [M748CN-8 39 B e PP &
4k oS RAM- B g o o O | I o am
ool S sse | LMt 138 hMassen” putaente 8 1 aem R 14y X
a9 - K | i
RoL KIS ‘g&:::”:égrs":‘rég’gw o0 (M311N-B 59 LM723CN-1 LM3302N-14 5 20 PIN 19
B ReCIF FORikRz - PR 5 LM34oaN-14 83 1|\ OWEST PRICES ANYWHERE FOR THE HIGHEST QUALITY
LM318N-3 1.45 LM739CN-1 LM4136N-14 99 AN UNBEATABLE COMBINATION.
\_ (M318CH 175 LM741CH ULN2003A .89 »,
H] 9 L 2
C1060 34 SCR 5 amp 400V TO-220 CMOS
ﬂgnsg o SCR 8 amp 200V ;8420 L.E.D. LAMPS
2GBTS (B 72 e 200 1O CD4000BE .28  CD402SBE .31  CD40GEBE .91  CD4516BE 1.02
! ! d d » Red X
Tic2168 99 Trac 6 amp 200¥ 10-230 CD400TBE .28  CD4026BE 2.06  CD4068BE .31 . CD4S19BE .54 e o2
TiC226D 95 Trac 8 amp 400V 10220 CD4002BE .24  CD4027BE .51 CD40S9BE .28 ~ CD4520BE .74 :
TIC2360 1.45 Tnac 12 amp 400V T0-220 = ' ¥ LED212 T-1 3 mm Yeliow 14
CD400SBE .91  CD4028BE .62 CD4070BE 43  CD4522BE .97
TIC246D 145 Triac 16 amp 400V TO-220 CD400IBE 45 CD4029BE .97 CD4072BE 24  CD4S26BE 1.14
B i_Fet op AM PS CD400SBE .85 CD4030BE .48  CD4073BE .33  CD4527BE 1.67 LED220  T-1% 5 mm Red 1
CD4003BE .56  CD4033BE 2.06  CD4075BE .29  CDA4528BE .91 LED222 T-1% § mm Green .24
TLOGACN 2.75 Quad low power CD401DBE .66 CD40D34BE 288  CD4076BE .85  CD4531BE .91 LED224  T-1% 5 mm Yeliow 16
&g;;tc:'g |59 Low notse coaoi 18 28 gmossag 102 CD4078BE .33 goassess 1.13 DISPLAYS
. ual low noise D4012BE 24 D4040BE .91  CDA40BIBE .28 D4539BE .91
TLO74CN 235 Quad low noise gmmaag 39 gg:gggg 178 ggaggggg 24 ggag;ggg 1% ;:3257 .ggs" gommon gal:gg: 93
TLOBICP .49 J-FET nput D4014BE .7 4 ] 4 ! 4 i 00 500" Common Cat 9
TLOB2CP .99 Dual J-FET input CD4015BE 68  CDA4043BE 1.02  CD40B6BE .79  CD45S5BE .68 FND507 500" Common Anode .99
TLOB4CN 1,95 Quad J-FET input CD4013BE 39  CD4044BE .79  CD4093BE .79  CD4556BE .68 DL1416 29.95
| S A e n S Gl g || dene o s
1980 IC MASTER w CodoroBE 74 cod0daE 45 CD4508BE 178 CD4SBADE 55 ISOLATORS
D40Z0BE .91 D4050BE . 4510BE . D4585BE .91 74 v 1.29
over 2700 PAGES CD40s1BE 74 CGD4OSIBE 85 CD4S11BE 74  CD4702BE 9.95 o Dual Opto lsolator  1500Y 22
Complete integrated circuit data selector. CD4022BE 137  CD4052BE 113  CD4512BE .91 ILQ74  Quad Oplo Isolator 1500V
Master gude fo the latest |.C. s including CD40Z3BE .28  CD4053BE 113  CD4514BE 2.01 'TLCTG Bl el U0 123
microprocessors and consumer circunts. CD4024BE .55 CD4060BE 1.67 CD4515BE 2.01 111 Opto Coupler 15 E
45,000 device types listed. 5,000 new 4N26 Opto Isolator 2500V
device types added. Compiete new 4N33 Opto Isolator 1500V
section on MPU boards & Systems. J 1
“VERY SPECIAL $29.95”
NOW AVAILABLE FROM ACTIVE ELECTRONICS.
PLASTIC POWER GIFT CERTICATES
TRANSISTORS VALUES: $10. $15. $20. $50. $100.
TIP29A .37 TIP4iB .57 TIP122 72 THE PERFECT CHRISTMAS GIFT FOR YOUR FRIENDS AND RELATIVES.
Tiezs 38 TIp41C g9 This 72 - o e e o e N N S G G G s Gm S D SN G S S E e e
P29 39 P42A .57 TIP126 .77 o
1P30 39 TIP42B 59 TIP127 ‘84 1 “M s H , L} 16K MOS DYNAMIC RAM'S (16 PIN) 1
T @ Thec e TR0 ra |y emory specials 416-3 (200ns) $4.95 '
42 TP110 .54 1411 ) (=
TIP31A 38 TIPIN 57 TIP142 196 1 EPROM’S ‘Further savings by buying a set of 416-3 ]
TIP318 .42 TIP112 .64 TIP145 184 8 PIECES FOR $38.00 1
TIP3IC .45 TIP115 .55 TIP146  1.98 ] -
TIP32A 42 TIP116 59 'TIP147 225 16 PIECES FOR $ 72.00 ]
TIP328 45  TIP117 .64  TIP2955 83 ] €2708 $ 595 32 PIEGES FOR $137.45
s O TR N 416-5 (300NS) 3.45° !
= sl - s = 1 TmMS2532 S3200 “Further savings by buying a set of 416-5'S" I
32K (4096 x 8) 450 ns y buy i
PROM'S ] TMS2716 $16.95 8 PIECES FOR $ 26.88 i
745288/MB7051 $3.95 256 bit, 16 PIN 1 16K (2K x 8) 450 ns ) 16 PIECES FOR $ 51.20
745188/MB7056 $3.95 256 bit, 16 PIN (3 power supplies) T.I. Version 32 PIECES FOR $ 95.60 1
93427/MB7052 $3.95 1K, 16 PIN ] C2716/TMS2516 $9.65 4K MOS DYNAMIC RAM'S i
93417/MB7057 $3.95 1K, 18 PIN ] 16K (2K x 8) 450 ns TMS4060-30 S cial 2.95
93446/MB7053 $4.95 2K, 16 PIN (Single 5V supply — Similar to intet version) -3 pecial 2. ]
93436/MB7058 $4.95 2K, 16 PIN 1 TMS2564 $265.00 4K (4K x 1) 300NS 22 PIN
93453/MB7122 $9.95 4K. 18 PIN d TMS4060- 3 1
1 64K (BK x 8) 450 ns 54060-20 -95
We provide PROM programming. 4K (4K x 1) 200NS 22 PIN ]
Please enclose truth table or master PROM ' !
— e

TIL — LOW POWER SCHOTTKY.. » |

4LSOON .23 74LS20N .2 74LS138N .69 74LS162N .B5 74LS193N .89 74L.5248N 1.69 74LS283N .96 74LS362N 11.95 74LS395N 1.95
4LSOIN .21  74LS2IN .25 74LS73N .38  74LS96N 68 74LS139N 69 74LS163N .85 74LS194N .BF 74LS249N 99 74LS280N .84 74LS365N  .B5 74LS447N .35
74LS02N 28 74LS26N .39  74LS74N .69  74LS107TN .42 74LS145N 1.25 74LS164N .64 74LS195N { .68 74LS251N 2.25 74LS293N .38 74LS366N .85 74LS490N 1.95
74U503N .23 74LS27N .32  74LS75N .42  74LS10ON .52 74L8147N 2.45 74LS165N 1.27 74LS196N 1.12 74LS253N .59 74LS298N  1.19 74LS367N .85 74LS630N 85.00
74US04N .28 74LS3ON .19 74LS76N .52 74LS112N 42 740S148N 1.44 74LS166N 1.87 74LS197N .99 74LS257N .89 74LS299N 275 74LS368N .85 74LS631N 85.00
74S05N .28 74LS32N 39 74LS78N .36  74LS122N .54 74LS151N .45 74LS170N 2.75 74LS221N .88 74LS256N .68 74LS320N 2.95 74LS373N 1.48 74LS669N .89
74LS0BN .28 74LS37N .36 74LS83N .88  74LS123N .79 74LSISIN 42 74LS173N 74 74LS240N .99 74LS259N 4.65 74LS321N 3.86 74L8374N  1.48 74LS670N 265
74LS00N .36 74LS38N .36 74LSB5N 1.20 74LS124N .99 74LS155N .87 74LS174N .44 74LS241N .99 74LS260N .99 74LS322N 4.95 74LS3I75N 295
74LS10N .25 74LS42N .45 74LSB6N .52  74LS125N .99 74LS156N 1.45 74LS175N .44 74LS242N .99 74LS266N .54 74LS323N  4.95 74LS377N 1.44
74LS11N 36 74LS47N .76  74LSSON .44  74LS126N .54 74LS157N .59 74LS181N 238 74LS243N .99 74LS273N 1.39 74LS324N 119 74LS378N 1.19
74.S12N 18 74LS4BN 2.65 74LS9IN .94  74LS132N .59 74LS158N .59 74LS190N 1.25 74LS244N .99 74LS275N 4.95 74L5348N  2.45 74LS379N 1.95
74US13N .25 74LS5IN .25 74LS92N 54  74LS133N 2.85 74LS160N .99 74LS191N .89 74LS245N 275 74LS279N .68 74LS3S2N 1.27 74LS390N 1.98
74LS14N .48 74LS54N .25 74LS93N .42  T74LS136N .54 74L8161N .85 74LS192N .68 74LS247N .89 74LS280N 2.69 74LS353N  1.95 74LS393N 275

MAIL ORDERS SHOULD BE SENT TO:
U.S.A, P.O. Box 1035 Framingham, Massachusetts.01701

Telephone Orders & Inquiries: (617) 879-0077
CANADA & FOREIGN 5651 Ferrier St., Montreal, Quebec H4P 2K5, Canada
Foreign customers please remit payment on am international bank draft or
international postal money order payable in U.S. dollars.
Prices are in U.S. dollars. Minimum Order: $10.00

Add $3.00 to cover Postage & Handling VISA AND MASTER CARD ACCEPTED
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100W CLASS A
POWER AMP KIT

Dynamic Bias Class A" circuit design makes this
unit unique in its class. Crystal clear, 100 watts
power output will satisfy the most picky fans. A per-
fect combination with the TA-1020 low T.I.M. ste-
reo pre-amp.
Specifications:
« Output power: 100W RMS into 8-ohm

125W RMS into 4-chm
* Frequency response: 10Hz - 100 KHz
» T.H.D.: less than 0.008%
* S/N ratio: better than 80dB
* Input sensitivity: 1V max.
« Power supply: +40V @ 5 amp

TA-1000 KIT
$51.95

Power
transformer
$15.00 each

PROFESSIONAL
10 OCTAVE STEREO
GRAPHIC EQUALIZER!!

Graphic equalizer have been used for years in sound
studios and concert arenas but were too expensive
to be considered for home use. Now we offer you the
facility at an affordable price. This unit can extend
your control of your Hi-Fi system by minimizing the
non-linearities of the combined speaker/room Sys-
tem. Fantastic features as follows:

o 10 double slide controls for two channels

o Cut out rumble, surface noise and hiss

» Minimizes speaker/room non-linearities

o Frequency response from 30Hz to 16KHz

10 tone controls plus defeat, monitor and tape
selector.

e Control range = 12dB in 10 octaves (30Hz, 60Hz,
120Hz, 240Hz, 500Hz, 1KHz, 2KHz, 4KHz, 8KHz,
16KHz.)

» Operating voltage 117V 50/60Hz.

FACTORY ASSEMBLED UNIT, NOT A KIT

SPECIAL PRICE $68.50 ea.

MARK IV 15 STEPS
LED POWER LEVEL
INDICATOR KIT

This new stereo level indicator kit consists of 36 4-
color LED (15 per channel) to indicate the sound
level output of your amplifier from —36dB - +3dB.
Comes with a well-designed silk screen printed plas-
tic panel and has a selector switch to allow floating
or gradual output indicating. Power supply is 6~
12V D.C. with THG on board input sensitivity con-
trols. This unit can work with any amplifier from 1w
to 200W!

Kit ‘inciudes 70 pcs. driver transistors, 38 pcs.
matched 4-color LED, all other electronic compon-
ents, PC board and front panel.

MARK IV KIT $31.50

DIGITAL AUTO
SECURITY SYSTEM

4 DIGITS
PERSONAL CODE!,
SPECIAL $19:95

* proximity trigger

* voltage triggered

* mechanically triggered

This alarm protects you and itself! Entering pro-

tected area will set it off, sounding your car horn

or siren you add. Any change in voliage will also

trigger the alarm into action. If cables within pas-

senger compartment are cut, the unit protects itself

by sounding the alarm. 3-WAY PROTECTION!
All_units factory assembled and tested — Not a kit!

MARK V 15 STEPS
LED POWER OUTPUT
INDICATOR KIT

All functions same as Mark [V but this is with heavy duty
aluminum front plate and case. Can be easily slot into the
front panel of your auto, truck or boat. Operates on 12V DC.

$41.50 EACH KIT

SUB MINI SIZE FET
CONDENSER MICROPHONE

Specification:

Sensitivity: — 65dB + 3db

FEQ. Response: 50 Hz 8 KHz
Output Impedance: 1K ohm max.
Polar Pattern: Omni-directional
Power Supply: 1.5V 10V D.C.
Sound Pressure Level: Max. 120dB
EM4RP $2.50 ea. or 2 for $4.50

BATTERY POWERED

FLUORESCENT LANTERN
MODEL 888 R FEATURES
* Circuitry: designed for operation by high
efficient, high power silicon transistor
which enable iliumination maintain in a
standard level even the battery supply
drops to a certain low voltage.
= 9”7 6W cool/daylight miniature fluores-
cent tube.
- 8 x 1.5V UM-1 (size D) dry cell battery.
+ Easy sliding door for changing batteries.
$10.50 EA Stainless reflector with wide angle in-
- creasing lumination of the lantern.

SANYO HYBRID AUDIO
POWER AMPLIFIER I.C.

Typical ratings

Operating case temp. 85°C.
THD.=05% = 20~ 20KHZ
Input resistance Po = 0.1W 30K.a
Power band width 20HZ ~20KHZ
Freq. response 10HZ ~100KHZ
Output resistance = 8.a

With buiit in protection circuit.

All units come with data sheet.
PART  QUTPUT (W) SUPPLY VOLTAGE PRICE
STK040 10W-+10W Stereot16V D.C. $1450
STK041 15W+15W Stereo+20V D.C.

STK043 20W+20W Stereo+22V D.C.

STK054 23 WATTS +23v D.C.

STK056 30 WATTS +22V D.C.

STK050 50 WATTS +35V D.C.
STKO70 70 WATTS +42V D.C.
STK1050 100 WATTS +50v 0.C.

UNEW MARK Il

9 Steps 4 Colors
LED VU

Stereo level indicator kit with arc-shape display
panel!!l-This Mark- I LED leve! indicator is a new
design PC board with an arc-shape 4 colors LED dis-
play (change color from red, yellow, green and the
peak output indicated by rose). The power range is
very large, from —30dB to +5dB. The Mark II1 in-
dicator is applicable to 1 watt - 200 watts amplifier
operating voltage is 3V - 9V DC at max 400 MA. The
circuit uses 10 LEDs per channel. It is very easy to
connect to the amplifier. Just hook up with the
speaker output!
IN KIT FORM $18.50

30W | 30W STEREO

HYBRID AMPLIFIER KIT
It works in 12V DC as well! Kit includes 1 PC SANYO
STK-043 stereo power amp. IC LM 1458 as pre amp,
all other electronic parts, PC Board, allcontrol

transtformer not in-
cluded. It produces ultra
hi-fi output up to 60
watts (30 watts per
channel) yet gives out
less than 0.1% total har-
monic distortion between
100Mz and 10KHz.

PROFESSIONAL FM

WIRELESS MICROPHONE
TECT model WEM-16 is a factory assembled FM wire-
less microphone powered by an AA size battery.
Transmits in the range of 88-108MHz with 3 transis-
for circuits and an omni-directional electric conden-
ser. Element built-in plastic tube type case; mike is
6%" long. With a standard FM radio, can be heard
anywhere on a one-acre lot; sound quality was
judged very good.

$16.50 TR

SW AUDIO AMP KIT

: 2 LM 380 with Volume Control
“Power Suply 6 18V DC
ONLY $6.00 EACH

2 WATT AUDIO AMP

Pre assembled units. All you need is to hook up the
speaker and the volume control. Supply voltage from 9 ~
15V D.C. measures only 2" x 3%", making it good for
portable or discrete applications. Comes with hook up
data.

BUY 2 FOR
$4.99

PROFESSIONAL

PANEL METERS
A. 0-50UA
i B. 0-30vVDC
C. 0-50vVDC
D. 0-3ADC I b
E. 0-100vDC 9.00 ea.
All meters white face with black

—  ——
Tvoe MU-52E  gcales. Plastic cover.

SPECIALY ©0.5” LED
ALARM CLOCK MODULE

ASSEMBLED! NOT A KIT!
Features: ¢ 4 digits 0.5" LED Dispiays 12 hours
real time format ¢ 24 hours alarm audio output
® 59 min. countdown timer ® 10 min. snooze control.

[ ONLY $7.00 EACH

J= FRgl SPECIAL TRANSFORMER
[ 2[5 B
T RO, 37 5
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FLASHER LED

Unique design combines a jumbo red LED with an IC
flasher chip in one package, Operates directly from
5V-7V DC. No dropping resistor neded. Pulse rate
3Hz @ 5V 20mA.

2 for $2 .20
BIPOLAR LED RED/GREEN

2 colors in one LED, green and red, changes color
when reverse voltage sugply. Amazing!
2 FOR $1.60

LCD CLOCK MODULE!
* 0.5” LCD 4 digits display - X'tal controlled cir-
cuits - D.C. powered (1.5V battery) < 12 hr. or 24 hr.
display + 24 hr. alarm set - 60 min. countdown timer
+ On board dual back-up lights - Dual time zone dis-

play - Stop watch function.
-

NIC1200 (12 hr) $24.50 EA.
SANYO UHF

NIC2400 (24 hr) $26.50 EA.
VARACTOR TUNER
For UHF CH 14 ~83
Tuning voitage + 1V ~+ 28V/D.C. Input impedance 75
OHM. |.F. band width 7~16 MHZ. Noise figure 11.5 dB
MAX. Size 2%" x 1% x %". Supply voltage 15V D.C.
Sound I.F. = 58.0 MHZ. Video I.F. = 62.5 MHZ

All units are brand new
from Sanyo.

MODEL 1t5-B-405A
$35.00 EACH




FLUORESCENT LIGHT

DRIVER KIT
12V DC POWERED

Lights up 8 ~~15 Watt Fluo- @

rescent Light Tubes. !deal
for camper, outdoor, auto or
boat. Kit includes high volt-
age coil,.power transistor,
heat sink, all other electro-
nic parts and PC Board, light
tube not included!

With Case Only
$6.50 Per Kit

SUPER FM WIRELESS
MIC KIT — MARK Il
This new designed circuit uses high
FEQ. FET transistors with 2 stages
pre amp. Transmits FM Range (88- 3
120 MHz) up to 2 blocks away and &
) with the ultra sensitive condenser J&

microphone that comes with the kit, §

= allows you to pick up any sound

within 15 ft. away! Kit includes all

FMC-105 electronic parts, 0SC coils, and P.C.
$11.50 PER KIT Board. Power supply 9V'D.C.

BATTERIES

NICKEL CADMIUM
BATTERY
ILLUSTRATED

_\@ PACK
LESS COVER \ ‘D' SIZE

Output:’ 3.6 Volts @ 3.0 Amp/Hoir. Consists of three each,
1.2 Volt *'0" size Nicke! Cadmium Cells stacked and plastic
film encapsulated. Tabs are provided at each end for elec-
trical connections. The individual cells can be cut apart if
desired. Rated recharge rate s 30 mA, 14-18 hours. Size:
1% dla. x 77 long. New. Shpg. Wt. each pack, 1 [b.

REGULATED DUAL

VOLTAGE SUPPLY KIT
=4 30V DC 800 MA adjustable, fully regulated
by Faifehild 78MG and 79MG, voltage regulator 1.C.

Kit. includes all electro-

p - 'nic parts, filter capaci-
- tors, I.C., heat sinks
- and P.C. board.
$12.50 PER KIT

PRESS-A-LIGHT SELF

GENERATED FLASHLIGHT
EXCLUSIVE!! $3.95 ea  Never worry about battery,
Model F-179  because it has none! Easy

to carry in pocket and handy

to use. Ideal for emergency

light. it generates its own

electricity by squeezing grip ;

lever. Put one in your car,
boat, camper or home. You
may need it some timel

4#C” SIZE BATTERY PACK

ed to use as single c cells. Hard
- ind $15.00 per pack of 10 batterie:

10 C s{ze nl-cd battery in dng pack,
s gives out 12,5V D.C. 1.8 amp per

hour. All fresh code, pull-out from
S e movie cameras. Can be disconnec- §

NI-CD BATTERY SALE
4 AA Pack 450 MA/HR
$3.50 PER PACK

a 12V Pack 450 MZ/HR Size 3" x 1" x 2"
All above batteries are used but late date

$8.00 PER PACK
code and we guarantee totake back all bad ones for exchange.

ELECTRONIC DUAL
SPEAKER PROTECTOR

Cut off when circuit is shorted P

or over load to protect your
amplifier as well as your

b § speakers. A must for OCL &

circuits.
KIT FORM
$8.75 EA.

“FISHER” 30 WATT
STEREO AMP
MAIN AMP (15W x 2)

Kit includes 2 pcs. Fisher PAS

301 Hybrid'iC all electronic parts
with PC Board. ‘Power supply %
16V DC (not included). Power

Super B
owy$1850  0e gain 33dB. 20Hz - 20KHz.

ELECTRONIC PIN BALL

MACHINE
That sounds and plays like the
Jseal thing. All units are brand
new but without the case. Func-
tions of the game include double
flipper control, kicker control, 1-
4 players, 3 speed ball control,
tilt switch, automatic score, extra
bonus cave and many more. All
solid state with LED panel, no
moving parts. Requires 9V bat-
tery to operate, speaker not
included.
A perfect gift for yourself or friends.
SPECIAL $8.89 EACH
SPEAKER $1.25 EACH

, _CD SPECIAL SALE

AA SIZE NI-CD °% 00
RECHARGEABLE BATTERIES

LIMITED QUANTITY AVAILABLE

SUB MINIATURE
TOGGLE SWITCH
6 AMP 125V A.C.

30T
' 3P0T (CENTER OFF)
4PDT

4PDT {CENTER OFF) %

SPOT

SPDT MOMENTARY
DPDT
DPDT,MOMENTARY
DPDT (CENTER OFF)

POWER SUPPLY KIT

0-30v D.C. REGULATED
B Uses UA723 and ZN3055 Power #
TR output can be adjusted from apt
| 0-30V, 2 AMP. Complete with PC -

board and all eiectronic parts.
Transformer for Power Supply, 0-30 Power Supply
2 AMP 24V x 2 $8.50 $10.50 each

i.C. TEST CLIPS

Same asthe E-Z clips  ¢275 %

With 20” Long Leads d
In Black and Red Colors ~ per pair
SOUND GENERATOR I.C.
Creates almost any type of sound — gun shot, ex-
plosion, train, car crash, star war, birds, organ ext.
A built-in audio amplifier provides high level output.

Operates from one 9V battery, 28 pin
dip; we supply the datas. $2.90 EACH m

band with (KF 1% = 3dB). Volt- §

SPACE WAR SOUND
GENERATOR BOARD

#a Brand new preassembled module
. s - for a foy factory. The board gives
“iy out 6 different sefectable space

= sound with LED light effect. Sounds

inciude UFO take-off, space gun btast, wave, and space
chime. 7 LED on the board will work with the sound.
Requires 9V battery to operate. Speaker not included.
 SPECIAL $3.99 EACH SPEAKER $1.25 EACH

ULTRASONIC

Q,;'@?. SWITCH KIT

Kit includes the Ultra Sonic Transducers, 2 PC Boards
for transmitter and receiver. All electronic parts and
instructions. Easy to bulld and a lot of uses such as
remote control for TV, garage door, alarm system or
counter. Unit operates by 9-12 DC. $15.50

ELECTRONIC PIEZO
BEEP BUZZER

Unique surplus %" Dia. piezo ceramic

disc, on circuit board gives a distinct
high freq. buzz. Unit contains an 1.C., 2
caps, 6 resistors and is already preas-

sembled. Requires 9V battery tooperate. =

SPECIAL 2 FOR $2.99 _
2 BIT COUNTER, WARBLE
PULSE ALARM BOARD

to a counter, stop watch, warble
and pulse alarm generator by add-
ing a few components. We supply
the data and typical applications.
Requires 9V battery to operate,
SPECIAL 2 FOR $1:98

COMPLETE TIME MODULE

0.3” digits LCD Clock Module with month
and date, hour, minute and seconds. As
well as stop watch function!! Battery
and back up light is with the module.
Size of the module is 1” dia. tdeal for
use in‘auto panel, computer, instrument
and many others! $8.95 EACH

This new assembly easily converts :

BSOUND ACTIVATED SWITCH

All parts completed on a PC Board
SCR will jturn on relay, buzzer or
trigger other circuit for 2 - 10 sec.
(adjustable). Ideal for use as door
alarm, sound controlled toys and
many other projects. Supply voltage
$1.75¢a, 4.5V 9V D.C. 2 for $3.00

PUSH-BUTTON SWITCH
N/Open Contact
Color: Red, White, Blue, Green, Black
3/§1.00

% /$1.
9‘ N/Clese also Available

50¢ each .
LARGE QTY. AVAILABLE

| 2£c HEAVY DUTY
e _ CLIP LEADS
4 Y 10 pairs — 5 colors Alligator clips on a
22" tong lead. Ideal for any*testing.
$2.20/pack

FM WIRELESS MIC KIT
1t is not a pack of cigarettes. Itis a

=l o\ FM wireless mic kit! New de-
sign PC board fits into a plastic
clgarette box (case included). Uses
a condensor microphone to allow you
to have a better response in sound
pick-up. Transmits up to 350 ft.!
With an LED indicator to signal the
unit is on #FMM2 KIT FORM §7.95

I FORMULA INTE

ELECTRONIC SWITCH KIT

CONDENSER TYPE

Touch On Touch Off

uses 7473 1.C. and
12V relay
$5.50 each

1 WATT AUDIO AMP,

All parts are pre-assembled on a
mini PC Board. Supply Voltage 6
9V D.C. SPECIAL PRICE $1.95 ea.

4 3

LOW TiM DC STEREO
PRE-AMP KIT TA-10 20

Incorporates brand-new D.C. desi?n that giyes a
frequency response from OHz — J00KHz +0.5dB!
Added features like tone defeat and loudness control
let you tailors your own frequency supplies to eli-
minate power fluctuation!
Specifications: * T.H.D. less than .005% < T.I.M.
less than .005% - Frequency response: DC to 100KHz
-+0.5dB « RIAA deviation: =0.2dB « S/N ratio: bet-
ter than 70dB + Sensitivity: Phono 2MV 47K/Aux.
100MV 100K ¢+ Output level: 1.3V « Max. output: 15V
« Tone control: bass +10dB @ 50Hz/treble =10dB
% 15Hz « Power supply: £24 D.C. (z? 0.5A

it comes with regulated power supply, all you need
is a 48V C.T. transformer @ 0.5A
ONLY $44.50 -
X'former '
$4.50 ea. . %

SOLID STATE
ELECTRONIC BUZZER

Mini size 17 x %" x %a”
Supply voltage 1.5V =12V

|deal for Alarm or Tone Indicator $1.50 eac

RNATIONAL INC, 70
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DATEL'S DAC 0BBC — 8 bit DAC - $0.05

8" DISKETTES — HARD SECTOR
$1.75, 10/516.00

CRYSTALS $3.45 ea, RIBBON CABLE
2.000MHz 6,134 MHz FLAT {COLOR CODED}
4.000MHz  8.000MHz #30 WIRE
J000MHz  10.000 MHz 16 cond. - .40/ per foot
357 MHz  18.000 MHz 40 cond. - .75/per foot
5.000MHz  20.000 MHz 50 cond. - .90/per foot
6.000 MHz

232 DB 25P male..... $3.25
RS DB 255 female ... $4.25
CONNECTORS  1oaps. $1.50
200PRV 1A LASCR .95
rCs602e 4 gy LED READOUTS
C.C. 8" dispiay $5.95 DL-707C.A 3" $.75
FND503C.C. 5" $ 85 DL747CA 6" $1.50
FND510CA 5 $ 85 HP3A00 8" CA $1.95
DL-704.3° C.C. $ 85 HP3405 .87 CC $1.95

D OARD
4° 16' DOUBLE SIDED EPOXY BOARD 1/16” thick
$.60 .5/$2.60

EPOXY glass vector board

116" thick with 1/10° spacing 4% x 8% ... .. $1.95
74500 30 74520 40 745153 — 1.10
74502 — 30 74830 ‘ap 748151 1.25
74505 a5 74532 — 4p 748157 — 125
74508 40 74589 — 1gp 745158 — 125
Lor N SO} SN Rt
4 74 = - 1
74815 40 745140 — 100 725287 — 150
A D-65 LASER DIODE IR $8.9

25 wart Intra Red Pulse (SG 2006 equiv.)
Laser Diode (Spec sheet included)

MINIATURE MULTI-TURN TRIM POTS
100. 5K, 10K, 20K, 250K, $.75 each . ..

2N3820 PFET ......
2N5457 N FET .

2N2646 UJT. ... ...

ER 900 TRIGGER DIODES . .
2N 6028 PROG. UJT .

FP 100 PHOTO TRANS .

RED, YELLOW OR GEEN LARGE LED's.

RED/GREEN BIPOLAR LED's.

MLED92 R LED .

MRD148 PHOTO DARL, XTOR

TIL-118 OPTO-ISOLATOR.

IL5 OPTO-ISOLATOR

1 WATT ZENERS: 3.3,4.7,5.1,56,6.8,82,9.1, ‘IO
12,15,18, or 2V

SFC 3301 — 50 PRV 30A

2

FAST RECOVERY DIODE (35ns) . . .$2.25
O Po e R e
PRV. 1A 3A 12A 50A 125A 240A
; 90 370 500
200 07 20 40 30 425 650
400 08 26 85
800 11 ;
800 15 35 100 250 WTSO‘
1000 200 45 125 300 1250 2000
IN4148(INO14) . 16/61.00

.1 or .01 uf 26V ceramic disc. capts.16/$1.00, 100/$5.00

REGULATORS
LM317T . $26U  340K-12,150r24V $1.50
323KV 3A $676  340T5,6,8,12,15
79HGKCSV atsA ..6.95 18024V s1 10
723 .$ 50  320M5
350T-5, 12,01 15V $1.10  LAS1412412V3A 5395
LM305G .8 .75

TRANSISTOR SPECIALS

2N1303PNPGETO5 3/81.00
2N1307PNPGETO 5 .3 40
2N404A PNP GE TO5 . .3181.00
HEP Ge14 — PNPGETO3 $ 85
YIP121 — NPNSISWITCHING s 95
INZBE NP, SWITCHING POWER 196
MRF-8004 a CB AF TRANSISTOR NPN 875
2N3772 NPN 5i TO. $1.00
2N4908 PNP Si TO-3 $1.00
2N5086 PNP SiTo% 48100
N3IIINPN 455
SN3070 PN & TO.3RF 8150
2N1420 NRN S 705 . ¥91.00
2N3767 NPN Si TO-66. 4
2N2222NPN S TO-1B . 581,00
IN3055 NN 1703, s

2N3904 NPN S 7092 . &$1.00
2N3906 PNP i TO-92 . £1.00
2N5296 NPN S1 T0-220. .5 55
2N6109 PNP S, TO-220. 5
1P 318 NPN 5, T0-220 " .4 60
TIP 22B PNP SiT0-220 s
YIP 34 PNP Si s ‘%5
TTL IC SERIES 74:;7)— -g
200 — R\ 74161 — 80
74101 - 17 7450 17 8182 = 120
7402 17 MR- 3 J463_ %
7403- 17 M3~ 35 74161 - 86
7404 - 24 7474 — 42 74165 - 86
7405 24 747 — a9 74166 — 1.06
a8 VIS L9 74167 < 135
e TAB0 — 45 74170 — 1.60
408~ 27 4@~ 60 97— 130
7408 - 24 7485 — 75 24174 — 85
7410— a7 7486 - A2 175~ 78
741 2 7489 — 160 741% — 75
412 2 7490 ~ 50 77— 78
13— 42 I -~ 56 74180 - .75
7414 90 7492 - 50 74181 — 190
7416 - 33 749 - 50 74190 — 120
7417 k% 7494 - 60 74191 — 120
7420 17 74% - 60 M- 7
7425 % 4% — 60 4193~ 19
7426 B 74107 - 36 74194 — 85
7427 35 74121 . 35 74195 — 65
ap - 97 12 3 7419 — g5
mR- 2 423 a2 70197 - &
7437 27 74125 — 45 74279 — 35
7438~ 27 74126 - 45 74325 — 2.5
7440 — 17 74146 — 75 7435 — 80
7441 85 74150 — 1.10 74367 — .80
7442 50 7;15- 85 ;@ \ 653
7445 70 53~ 55 =
7446 75 75154 — 1.10 A
7447 75 TAIE - 75 iy
TTL REED RELAY — SPST 6V 20ma $1,00
MMBSE387AA .CLOCK CHIPS .$6.95
MME314 .$4.75
M53186. $4.95
NO 30 WIRE WRAP WIRE SINGLE STRAND
ALCO MINIATURE TOGGLE SWITCHES
MTA 106 $1.05
MTA 208 DPOT $1.70
MTA 206 P-DPDT CENTR OFF $1.85
MSD 206 P-DPDT CENTER OFF LEVER SWITCH. .. . 8165
© ) A A
P.O 4D
OMER A 0214 5 A

CIRCLE 65 ON FREE INFORMATION CARD

ave Bridge
PRV | 2a

100 |
00 80

z f }
6001_130 1.90 | 4.40

DIP SOCKETS
8PIN .17 22PIN .30
14PIN .20 24PIN .35
16PIN 22 28PIN .40
18PIN 25 40 PIN 60

SANKEN AUDIO POWER AMPS

$11010 G 10 WATTS
Si1020 G 20 WATTS . ‘13.75
Si 1050 G 58 WATTS $26.90
A AP OR
4.7UF 15V 5/$1.00
2UF3SV 58100 gauE3sy 48100
ATUF35V 5/51.00 15UF 16V 3/31'00
BBUF35V 58100 07 c e Sl
1UF 35V 5/$1.00 33UF 20V s ‘60
22UF20V  5%$1.00 #
33UF20v  amroo |O0UFISY Qi
150UF 15V § .95
74LS SERIES LINEAR CIRCUITS
M- T
F4LS00 74L8139 1.30
7418151 ni
e o
e 2415156 NI
740506 TS 1B o
240508 T4L5160 1.1
741509 745161 1
#1810 Breaes L
dhp - 3w Tz
s 120 JAsio ) LMZ?0 — 150
24515 i EE i MG - 7
741520 TALSI T4 14 LM3t8 - 120
741521 JSury Y LM348 — 80
741822 i) 2 M8 — 70
HLS26 7418150 i LM36] — 1.7
527 ey e : M7 — 1.0
7ALS78 ft 3 {v380 — 95
745 TSI W - 125
ra512 A0 e i (M386 — 80
oS3 & uisiss 120 [ i
741838 S B iz LM — 225
J4L540 AL P e LMSES — 45
74L542 1 415240 250 LMSS3 — BS
740547 1 24 29 560 ~ 2.00
74551 300 565 - %6
74554 27 566 — 125
1573 250 %67 — 110
74574 1 1= - %
S 2l 3:2
isEs vip TSEE 150 70 -8
741586 45 74LS258 150 TICH 40
241590 50 74LS266 70 LMIND - 195
740592 80 7418273 178 1 175
741583 %0 748279 70 LM1810 — 220
748112 45 ILS: Bo LMI8RY — 1.95
5113 45 745293 0 CAXB — 1.95
45134 55 74L5365 0 CAXME ~ 86
sz 1ip T4LS 20 CAM0 — %
RTESF o 745367 80 Ca3006 — 9%
Tusis ¥ aShe =il len-i
4513 o 7 S
! .
n RIA
154 [ 64 [38A 1104 PAV| 1A | 104 |26,
100 | 45| 601.40 1 w0 | 45] 8018
200| .70) 80/1.90| 9.00 200 84(130)2.10
400 [ 1,20 [1.40 | 2.6012.00] 400 [1.30 (1901310
600 1.80 | 3.60 [15.00| 600 | 2.00 [2.75 | 4.30
PO R 959%
OF OUR ORDER
DA A

ol

'PAR.

PENNY /A

1-617- 245-3828

—

“Same Cat. No.

Buy 1 2.9%er

Get 2nd’
for 1 Penny More!

| O Send me your FREE catalog

F——[165-PLASTIC TRANSISTORS, untested YD 92, asst. types (12604 2.99 130 for $3 ——(]10.QUAD PHONO JACKS, 4 RCA jacks on 21 1% Bakelite strip, (#6249} ...... .. 299 20 tor $3
s (#2726) .. 2.99 50 for ﬂ ———[125-RCA PHONO PLUGS, populsr sudio/speaker piugs, 100% matarial, (23293) .. 50 for $3
& Hue 2.99 100 ftor [J15-MINI PLUG & CABLE SETS. 3.8mm plug. &' Insulatad 2 cond. lsads, (v6269] .. 30 for $3
2.99 350 for ﬂ ——[] 25-MAGNETIC DISCS, Piastallioy 13/16 dia. x 1/8" discs, (#6294} .......... 50 for $3
+——[120-SLIDE YOLUME CONTROLS, 101 m Fl. ste. (= 3057 2.99 40 for $3 []1200-PRE-FORMED DISCS, caps w/lsads for PC use. mized values, (+2608) . 400 for $3
L—— 50-UPRIGHT ELECTROS, 1003, assorted valuas & voitages, marked, (.szzs) . 299 100 for $3 25-PLASTIC POWERS, 25 watt, npn & pnp, 50-200 bvcbo, T0-220, (56237} S0 for $3
l 20-PANEL SWITCHES, assorted rotary, micro, slide, etc. {-6629) 2.99 40 for $3 100 2 WATT RESISTORS, assortad cerbons, films etc. some SXers, (+6238) 200 for $3
20-PAIRS-RCA PLUGS & JACKS, populsr tor Hi-Fi; speakers, otc. \-ssso) . 299 40 for $3 T (124.LM-340T VOLTAGE REGULATORS, unt 0-220, may Incl. s—zav, (nzus) 48 for $3
Eso IN914 SWITCHING DIODES, 4 nsec. axlsl, glass, untested, (#6632) .. 2.99 120 for $3 ___ [1125.POLYSTYRENE CAPS, s (#2 250 for $3
I [14-2N3055 NPN TRANSISTORS, 115 watts, 15 amps. TO-3, 100% matert & for $3 T 1 100.COILS & CHOKES, a 200 for $3
L [150-PLASTIC LENSES, & colors, (16266) 100 for $3 T []§0-POWER TAB TRANSISTORS, 100 for $3
|— [1250-CERAMIC CAP 500 for $3 T 724 SKINNY TRIM POTS, multi & 13 48 tor $3
43— L1 50-THERMISTDRS, 100 for $3 75-LONG LEAD DISCS, prime, marked S G ‘material, (42598) . 150 for $3
1—— L130-INSTRUMENT KNOS8S, far : o0, incl. gates, flip-flops, etc. untested, (46226) .. 100 for $3
#—— [J10-LINE CORDS, heavy-duty, 18 gauge, & 20 tor 33 15-BRASS LOCKS, with key, 1%" long, for doors, windows, stc. (¥6253) 10 for §3
+—— 1 10-2N 3055 HOBBY TRANSISTORS, manut 20 for 33 250-MOLEX SOCKETS, “on-a-strlp”, make your own pc sockets, (#6288} .. 500 for $3
4— [J100-DTL IC’s, mostly dual JK flip flops, marked, £00X prime, ) 200 for $3 50-MINI POTS, pe style, single turn, assorted values, (3348) 100 for $3
38-STEREO INDICATORS, tiny red 1.5V bulbs. for Hi-Fi u»lu-monl. 2 70 for $3 7 (] 15.JUMBO RED LEDS. 3V 10 mA, 100X good materlal, red dome le 30 for $3
bo [ 40-800V 1A RECTIFIERS, type IN4006, epoxy, axial leads, (¢6245) ...... 2.99 80 for $3 12-SOUND TRIGGERS, sound activated amp, SCR triggered, on 3” boa 4 for $3
— 9-DIGIT READOUTS, fiat pak w/bubble mag..120 high, 14 pin, (#5558) .. 299 18 for $3 140-TRANSISTOR SOCKETS, nt may includ 80 for $3
| 100-PREFORMED 1/4 WATTERS, assorted values. precut for PC appl. (+6622) .......... 2.99 200 for $3 7S-CABLE TIES, 4" no 150 for 33
f— . 20-NE-2 BULBS W/RESISTOR. naon, plugs right Into 110 VAC, (nsszo s 40 for $3 1 SO-FEEDTHRU CAPS, 300 for $3
f—— L 15.RCA PHONO JACKS. popular Hi- rl Jack on s Bakelit strip, 0) 30 for $3 1175.% WATT RESISTORS, 350 for $3
—— L 200-H-QUALITY RESISTORS, 400 for $3 100-PLESSY CAPS, ceramic blocks in s onoa slzes & values, {#6221) ... 200 for %3
b [ 150-°4000"" RECTIFIERS, tNAO 300 for $3 120 NOBBY LEDS, assorted types & colors, mostly dims, some good, (5622 40 for $3
150-AXIAL ELECTROS, asst. values , Wha -100 for $377"(] 100.PC.-HEATSHRINK, slip-over type, shrinks SOX, like Thermo-lit, (nszn) 299 200 for $3
4— (3 3-SHIELDED AUDIO CABLES, 2 cond,, with RCA plugs at nch end, 6 tor $3 71125 NE-2 BULBS, neon, for 110 VAC, requires resistor, (not incl.) [:2613) . 2.99 50 for $3
,___ 1 200-PC-SEMICON SPECIA orted semlis ol all types, Unulud mnnlul, 43304 0) ..... 2.99 400 for 33 (] 100-METALLIC RESISTORS, mostly % watte . val 1. sx tol. {-6280) . 2.99 200 for 33
fom -| 200-PRE-FORMED % WATTERS. populsr values, some $ 2 1. . (v6246) ...... .. 2,99 400 for $3 | 100-POWERS POWERS, 3 to 7 watt power I ( 2.99 200 far $3
|—L!30-SCRs & TRIACS, sssorted valves, 10 Amp 70-220, .mnuc.u, (-ss:n‘ [ 60 for $3 7" 15.CRYSTALS, assorted typ 2.99 30 for $3
b —m- 25-TINY SLIDE SWITCH, only 3/7" cube, SPDT, PC leads, (-6385) . ; 50 for $3 71| §50-SUBMINI IF TRANSFOR 299 300 for $3
\ 140-EDGE CONNECTORS, asst. 4 & € pin, 2-sided, pc laads. (6364) s ! 80 for $3 T 1 60.SQUARE OHM RESISTORS, prim: 2,99 120 for $3
+—L16-MINI-MOTORS, Type RES6, 1.5-6 VDC, color-coded wire leads, («6718] . ! 12 for $3 28-MICRO MINI REED SWITCHES, 1 ote. (76261 2,99 S0 for $3
4 _)24-MINI BULBS, asst. voltages & b des, some colored. {+6787) .. 3 a8 for $ 150-PC.-.CAPACITOR SPECIAL, asst. mylars, poly: otc. 100% good, {76264} 299 300 for $3
40-STRAIN RELIES & . {26756) ... 3 80 for $3 " | {0.PUSHBUTTON ALARM SWITCH, SPST, momentary, NC, w/hardware, (16267, 20 for $3
v 6-TIME DELAYS, soll from 450 mSec to 8 Sec. {6758 . b 12 for $3 "~ | 500.PC.-HAROWARE SURPRISE. {'spprox.} £ Ib. 1000 for $3
3.HEAVY DUTY AUTO CHOKE, 12 ¥DC « 5A. open frame, (a51sol . t 6 for $3 20.9V BATTERY CLIPS, snap connector, coded, insulated b 40 for 33
b T 10-SK CONTROLS, thumbwheel type, single-turn, vert, mt. (x670S) b 20 for $3 | |3. WATCH GUTS, S-function, LED style, sssorted sizes, unt 6 for $3
1= L 4-CHROME PEATED ALARM SWITCH, N.C. i, l-6742) ... . ... u 8 for $3 S-HEAVY OUTY LINE CORDS, white, 2 cond. & ft. 16 ¢ gaug 10 tor $3
F— CI8.LED LAMPS, 2V red LED In ch ) . (#5702) . } 16 lor $3 20-SINGLE PIN LEDS, green, micr 40 for $3
}—— [ 8-BAR LIGHTS, GaAsP on LEO chip, 1.5-3 volts, wire 10ads. (#6LSH) .oororen s £90.2,99) 16 for $3 30-LED/TRANSISTOR SOCKETS, 60 for $3
I Ci4.TAPE HEADS, record/play, steres & mono, w/plugs. 11" leads, (+8973] ....... ... .. 2.98 8 for $3 1200-PRECISION RESISTORS, %W, 1X, lllll (uuzs) 400 for $3
}—— -/ 10-RESISTOR LEDS, ssst. red. green, & yellow jumbos, SV, {46761) ........... Ceeie. 2,99 20 for $3
1
E — — e
]
. Send For Our FREE Catalog Today ’ ORDERING INSTRUCTIONS II—POlY Pn",
1 . A
! ® Check boxes in front of 2.99ers desired Total Amount of Order $ .
8 g Featuring the Largest Selection and the Lowest | o indicate QTY Desired On Line To Left Of Box| Please Add $3 for Postage & Handling
= i Prices on a wide variety of quality electronic ® Complete Coupon Section NAME
O 1 Products, including: Computer Peripherals, | e Cut Out Along Dotted Line and Mail Ad to
@ ! Solar Devices, Speakers, Audio Equipment, and Poly Paks ADDRESS == —
I '
o ! much much mqre; Take advantage _of our _25 P.O. 50X 942, RE 12 CITY —
u , years as America’s foremost supplier of dis- SOUTH LYNNFIELD, STATE 2P
—J) K] A s — S —
w . count electronics. MA. 01940 Enclosed is (] CHECK, (] MONEY ORDER
[ 5 5
o For Faster Service N Remember: Poly Paks means Charge my (] MASTERCARD LI VISA
= |
g' | ot aaeanss | |“GOOD STUFF CHEAP!”, rect+ exe.oate
< i
o -

-i
=i
N
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)} unique
| valuable
nponents of the MicroAce

e MicroAce is not just another personal
yuter. Quite apart from its exceptionally low
., the MicroAce has two uniquely advanced
sonents: the powerful BASIC interpreter, and
limple teach yourself BASIC manual.

e unique versatile BASIC interpreter offers
rkable programming advantages:

Jnique ‘onefquch' key word entry: the
ficroAce eliminates a great deal of
iresome typing. Key words (RUN, PRINT,
IST, etc.) have their own single-key entry.
Jnique syntax check. Only lines with correct
yntax are accepted into programs. A cursor
jentifies errors immediately. This prevents
ntry of long and complicated programs with
aults only discovered when you try to run
hem.

xcellent string-handling capability — takes up
o0 26 string variables of any length. All strings
an undergo all relational tests (e.g.
:omparison). The MicroAce also has string
nput — to request a line of text when
lecessary. Strings do not need to be
fimensioned.

Jp to 26 single dimension arrays.

*0R/NEXT loops nested up 26.

/ariable names of any length.

JASIC language also handles full Boolean
writhmetic, conditional expressions, etc.
ixceptionally powerful edit facilities, allows
nodification of existing program lines.
tandomise function, useful for games and
ecret codes, as well as more serious
spplications

limer under program control.

A Micr

The IMicrofc

rresoma o o,

- o

® PEEK and POKE enable entry of machine code
instructions, USR causes jump to a user's
machine language sub-routine.

® High-resolution graphics with 22 standard
graphic symbols.

® All characters printable .in
program control.

® Lines of unlimited length.

reverse under

‘Excellent value’ indeed!

For just $149.00 (excluding handling charge) you
get everything you need to build a personal
computer at home... PCB, with IC sockets for all
ICs; case; leads for direct connection to a cassette
recorder and television {black and white or color};
everything!

Yet the MicroAce really is a complete, powerful,
full-facility computer, matching or surpassing other
personal computers at several times the price.

The MicroAce is programmed in BASIC, and you
can use it to do quite literally anything, from playing
chess to managing a business.

The MicroAce is pleasantly straightforward to
assemble, using a fine-tipped soldering iron. |t
immediately proves what a good job you've done:
connect it to your TV ... link it to the mains adaptor
... and you're ready to go.

Fewer chips, compact design,
volume production-more power
per Dollar!

The MicroAce owes its remarkable low price to its
remarkable design: the whole system is packed on
to fewer, newer, more powerful and advanced LSI
chips. A single SUPER ROM, for instance, contains
the BASIC interpreter, the character set, operating
system, and monitor. And- the MicroAce 1K byte

Licenced by Sinclair Research Ltd.

ocomputer
for everyone at

- a new generation of
miniature computers

A COMPLETE COMPUTER

for $149.00 for 1K Kit
Post and Packing FREE
{Add 6% Tax for Shipments inside California)

RAM ({expandable to 2K on board} is roughly
equivalent to 4K bytes in a conventional computer
— typically storing 100 lines of BASIC. {Key words
occupy only a single byte.}

The display shows 32 characters by 24 lines.

And Benchmark tests show that the MicroAce is
faster than all other personal computers.

No other personal computer offers this unique
combination of high capability and low price.

The MicroAce teach-yourself
BASIC manual.

If the features of the BASIC interpreter mean
little to you-don't worry. They're all explained in the
specially-written book free with every kit! The book
makes learning easy, exciting and enjoyable, and
represents a complete course in BASIC
programming-from first principles to complex
programs. (Available separately-purchase price
refunded if you buy a MicroAce later.)

A hardware manual is also included with every kit.

The MicroAce Kit:
$149.00 with IK COMPLETE
$169.00 with 2K

Demand for the MicroAce is very high: use the
coupon to order today for the earliest possible
delivery. All orders will be despatched in strict
rotation. If you are unsuccessful in constructing
your kit, we will repair it for a fee of $20.00, post and
packing FREE. Of course, you may return your
MicroAce as received within 14 days for a full
refund. We want you to be satisfied beyond all
doubt — and we have no doubt that you will be.

4 microprocessor Sockets for

widely recognised TV, cassette

e best ever made. recorder, contains...
power
supply. [ ]

Expansion
Connector UHF TV

modulator

SUPER

i --*;.’{\ A=
v W, v > v W [ ]

manual.

Your MicroAce kit

Printed circuit board, with

IC sockets for all ICs.

® Compiete components set,
including all ICs-all
manufactured by selected
world-leading suppliers.

® New rugged keyboard,
touch-sensitive, wipe-clean.

® Ready-moulded case.

® Leads and plugs for

connection to domestic TV

and cassette recorder.

{Programs can be SAVEd

and LOADed on to a

portable cassette recorder.) I

Mains adaptor of 600 mA

at 9vDC nominal

unregulated.

® FREE course in BASIC

programming and user

r — §F ® §¥ §F B N B BN B
Send Check, Money Order or quote your Credit Card No. to:
MicroAce 1348 East Edinger, Santa Ana, California, Zip Code 92705.
l or phone (714} 547 2526 quoting your Credit Card Number.

JOIN THE REVOLUTION - DON'T GET LEFT

BREHIND - ORDER YOUR MICRO ACE NOW!!

I Quantity

Name

I Address.

Description Unit Price TOTAL Amex.
MicroAce Kit 1K | $149.00 Diners
; : Check
MicroAce Kit 2K | $169.00 Money Order
I Manual $10.00 Master Charge
- Visa
1K Upgrade Kit $29.00
T e —— Card No.
lpments instge Lalitornia
add 6% TAX ' TOTAL
Exp. Date
State Zip

I City
]
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XENON STROBE TUBE
& TRIGGER COIL

STROBE LIGHT
SCHEMATICS INCLUDED

4 oy i E 4 ' ¥

C24001 1,75 2 %
SOUND EFFECTS GENERATOR BASIC KIT ELECTRON ICS
Mow 1T'S POSSIBLE TO BUILD YCUR OWN SOUND EFFEQTS GENERATOR
WITHOUT SPENDING A FORTUNE, WE SUPPLY YoUu WITw THE TI76477 a
SOUND CHMIP PLUS AN ETCHED AND DRILLED GLASS EPOXY PC ROMRD
WITH SCHEMATIG AND LAYOUT INGTAUCTIONS. TwiS A0ARG MAKES
1T BIMPLE TO SUILD A GENERATOR CAPABLE OF PMASER SOUNDS
LOCOMOTIVE, SIRENS, AIRPLANES, CLOCKS, ET@. DOES NOT REQUIRE [ J

u

DIP SWITCHES OR OTHER EXPENSIVE/UNUSUAL COMPONENTS, -Yo
EUPPLY A FEW STANDARD RESISTOAS, CAPACITORS, 5WITCHES, POTS,
S$PEAKER, 2N2222 TRANSISTOR AND by BATTERY,

i A S Over
o S39s =i C 1,500,000
Parts in Stock!

e No minimum order

¢ Volume discounts

* QOrders shipped same da
100% money-back gu

* Phone orders accepted

L33 EAcH

ELECTRONIC WARNING FLASHER KITS

8VDC MODEL

12VDC MODEL.

3VDC MODEL

c23s0s Sg
€23207 $6.95 Sisersleloieh We carry semiconductors.
ELECTRONIC capacitors, resistors, switches.
STROBOSCOPE KIT (&2l ﬁo entiometers . transtormers.
TREMENGOUS AI1D FOR TROUBLESHOOTING L I'dwal'e‘ and mUCh, mUCh mOTG‘

OR DEMONSTRATING OPTICAL PHENOMENA.
DPTICALLY STOPS MOTION OF FANS, WHEELS,
PULLEYS, FLYWHEELS, ETC. TWE $TROBOSCOPE QPER
ATES FROM STaNDARD 1ISYAC aws FEATURES BRIGHT

RENOW FLASH TURE awD IC DESICN, CONTINUOUSLY WRITE OR CALL TO DAY for
$oles Wi el Coreonthrs meuinE FC boanb, S2eo your FREE CAL WEST catalog!
[ St A P B O s20.08 Collect Calls Accepted!
120VAC  He)r Wheel of

Xenon % W | Forune C4E (213) 889-2209

~, Popuier
l o0 LUOY, wanasmers

eciania ase

S \w : :i—lﬁ'.? * Mastercharge
o $7.50 -../’t( e ] Uikl i M
* Bankamericard —

* Minimum order $5.00
* Please include $1.00 for postage

e i 31320 Via Colinas, Suite 105
P.0. BOX 27038 DENVER, CO. 80227 (303) 7815750 Westlake Village, CA 91361

CIRCLE 2 ON FREE INFORMATION CARD

WE HAVE THE

CRAIG ANDERTON BOOKS!

These books have helped thousands of musicians to learn more
about musical etectronics - while having fun and saving money
at the same time.

“Electronic  Projects .for Musicians" $7.95
Includes 19 do-it-yourselt prgjects for musicians.
plus 4 chapters of introductory mater:al

“Home Recording for Musicians” $9.95 Tells
how to get professional sounds out of consumer-
oniented multitrack equipment

ALSO. . .check our catalogue for Craig's full line of MusiKits .

16K DYNAMIC RAM SPECIAL: 8/$391
Expand memory in TRS-80" -| and -Hl, as well as
machines made by Apple, Exldy, Heath HB8Q.
newer PETSs, etc. Low power, high speed (4 MHz).
Add 83 for 2 dip shunts plus TRS-80 conversion
iNStructions.  “1RS-%0 . a radsmagk of the Tanay Carpord)

DC ROBOT MOTOR SPECIAL

DC fractional horsepower motor runs on about 1
to 5V. Not a servo motor by any means, but good
for experimenting with robots, toys, games, etc. |
10/52.95

SOLDERTAIL }

SOCKETS
8 pin 100/%5.95
14. 16 & 18 pin 50/34.9
20 pin 40/54.95 4N28 opto-isol. 5/$2
24. 28 pin 30/54.95 SN76477 sound IC 1/52.50
40 pin 20/34.95 MA1003 12V DC clock module $14.95

SEMICONDUCTORS

Gen purpose signal diodes 50/$2
2 GT5306 NPN darlington ,100/$8.95
NPN sim 2N3904 100/$7.95

PNP sim 2N3906 100/$8.95

FREE.CATALOGUE: Find out more about Dur exCeptional
product fine F. 2t cen 5

BORCOVE

GODBOUT ELECTRONICS
Idg. 725. Oakland Airport. CA 94614

CIRCLE 51 ON FREE INFORMATION CARD

CRYSTAL RADIO KIT

A self powered radio which uses a resonant circuit and deteq
tor for AM radio reception. An ideal project for the beginer

Model # EKB0CR00? PRICE: 58.9%

STROBE LITE KIT

Fantastic for special effects. Variable speed Xenon flash
gives you a "STILL MOTION' effect. A real attention getter

Modet # EKB0SLO01 PRICE: $21.95

16 CHANNEL LED CHASER KIT

A very familiar sight seen at discos, department stores, and
on neon signs. 16 LED's flash in sequence up-down or alter-
nate Adaptable to 120 vac. IExtra)

Mode! # EK80LCO6 PRICE: $22.95

16 CHANNEL MULTI-MODE LED CHASER KIT

We're proud to add this to our line. It's similar to our 15
channel led chaser but with many extra features. There are
over 60 selectable modes. A few are. Up. Down. Skip. Pulse,
Scramble, Single Pulse, Muiti Pulse and many more. An
optional 120 vac board is available. {Extra)

Model # EKBOLCM 16 PRICE: $32.95

»

Q

3 Edu-Kit Ltd.

E P.O. Box 147

5 Niagara Square Station

@ Buffalo, N.Y., 14201

o .

g o

<

« ol LTD.
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KITS:KITS ¢

NEW. . . PRE-DRILLED PCB's FOR ALL KITS

1.5to 24v POWER SUPPLY KIT

A variable Power Supply suitable for manw
digitat and lnear applicatons. Delivers an
output current of 100ma. from 1.5v to 15v and
500ma. from 16v 10 24v

MODEL # EK80PS024 PRICE $24.95

POWER SUPPORT 120

A 120 volt power board which'allows you to connect regula:
lamps to our LED Chaser Kits. 8 channei$ are supphed per
board with 150 watts per channel. They can be easily inter
faced for 16 channets.

Model # EK80PLC120 PRICE: 524.95

0-28 VOLT POWER SUPPLY KIT

A true 0 10 28 volts capable of delivering 1 amp continuous.
Full wave rectification, filtering and capacitance multiplica.
tion provides a clean dc source tor sensitive audio and digital
work. An ideal supply for the experimenter

Modei # EK80PS028 PRICE: $39.95

S WATT IC AUDIO AMPLIFIER KIT

A general purpose 5 watt amplifier, with Thermal Overload
and Short Circuit Protection. Because of its low operating
voltage and high power output, it allows the user 10 use it as
an add-on amplitier for car stereo.

Specifications

Frequency Response 40Hz 10 15K Hz B{-3dB)
Power Output: 5 watts at 4 ohms
7 watts at 2ohms
Distortion 5% at 7 watis at 2ohms
Load Impedence 210 16 ohms
V Supply 12 1o 15vdc
Model # EKB0OAD0S PRICE: $19.95



sms2y  the first name in Counters !
9 DIGITS 600 MHz_$129% |

SPECIFICATIONS: WI RED

The CT-90 is the most vers-atile, featu(e packed counter available I'or less g:::i?ivity: ioes‘:th:’ntslo: &A‘;-l; 150 MHz
than $300.00! Advanced design features include: three selectable gate times, Less than 50 MV to 500 MH%
B waranty, (512008 nine digits, gate indicator and a unique display hold function which holds the Resolution: 0.1 Hz (10 MHz range) ]
:‘:;:0 Kit. 90 day pants war- o displayed count after the input signal is removed Also, a10mHz TCXOtime 1.0 Hz (60 MHz range) 2
AC-1 AC adapter 398 base is used which enables easy zero beat calibration checks against WWYV. 10.0 Hz (600 MHz range) &
e ac 12.95 Optionally; an internal nicad battery pack, external time base input and Micro- Display: 9 digits 0.4 LED .
St sl G power high stability crystal oven time base are available. The CT-90, Time base:  Standard10.000 mHz, 1.0 ppm 20-40°C. |
B e e base T S T ] G G G Optional Micro-power oven0.1 ppm 20-40°C
Power: 8-15 VAC @ 250 ma
jg;[E!g ATIONS: . 3 PRICES:
B 20 Hz to 525 MHz The CT-70 breaks the price barrier on lab qUaluy-freqUency t.:oun!'er& _—CT—70 wired, | yearwarranty ~ $99.95
jitivity:  Less than 50 MV to 150 MHz Deluxe features such as; three frequency ranges - each with pre-amplification, CT-70 Kit, 90 day parts war-
Less than 150 MV to 500 MHz dual selectable gate times, and gate activity indication make measurements a ranty 84.95
plution: :600H:l 55(5341:;!;:":2“) snap. The wide frequency range enables you to accurately measure signals AC-1 AC adapter 3.95
100.0 Hz (500 MHz range) from audio thru UHF with 1.0 ppm accuracy - that's .0001%! The CT-70 is g:;;t::/lz::rgp::k + AC -

play: 7 digits 0.4” LED the answer to all your measurement needs, in the field, lab or ham shack

e base: 1.0 ppm TCXO 20-40°C

DIGITS 500 MHz $799% |

WIRED

Here's a handy, general purpose counter that provides most counter

% wired, 1 year functions at an unbelievable price. The MINF 100 doesn’t have the full SPECIFICATIONS:

ranty $79.95 frequency range or input jimpedance qualities found in higher price units, but Range: 1 MHz to 500 MHz
NI-IOO Kit, 90 day part for basic RF signal measurements, it can't be beat! Accurate measurements Sensitivity:  Less than 25 MV
Tanty 59.95 can be made from | MHz all the way up to 500 MHz with excellent sensitivity Resolution: 100 Hz (slow gate)
‘Z Ac adapter for MINI- throughout the range, and the two gate times let you select the resolution Displa .II%‘KHZO(?S‘LEEB;;)
B e A Ehk desired. Add the nicad pack option and the MINI-100 makes an ideal addition oAl Y g:’n A
pter/charger 12.95 to your tool box for “in-the-field” frequency checks and repairs. Power 5 VDC @200 ma

8 DIGITS 600 MHz $159%

SPECIFICATIONS:

Rang_e; [ 20 Hz to 600 MHz The CT-50 is a versatile lab bench counter that will measure up t0600 MHz .&Q&S_
Sensitivity:  Less than 25 mv to 150 MHz yith 8 digit precision. And, one of its best features is the Receive Frequency C$—58 wired, | year warranty $159.95
. Less than 150 mv to 600 MHz A 4aper, which turns the CT-50 into a digital readout for any receiver. The CT-50 Kit, 90 day parts

Resolution: 1.0 Hz (60 MHz range) dapt il df 4 1 o warranty 119.95
10.0 Hz (600 MHz range) adapter is easi y programme or any receiver and a simple t':onncctlon othe Ra_|, receiver adapter kit 14.95

Display: 8 digits 0.4” LED receiver's VFO is all thatis required for use. Adding the receiver adapterinno  RA-I wired and pre-program-

Time base: 2.0 ppm 20-40°C way limits the operation of the CT-50, the adapter can be conveniently med (send copy of receiver

Power: 110 VAC or 12 VDC switched on or off. The CT-50, a counter that can work double-duty! schematic) 29.95

w DIGITAL MULTIMETER $99% :sp

The DM-700 offers professional quality performance at a hobbyist price.

Features include; 26 different ranges and 5 functions, all arranged in a SPECIFICATIONS:
ELES- convenient, easy to use format. Measurements are displayed on a large 3% DC/AC volts: 100uV to | KV, 5 ranges
t-;((x))oml:% 19%)%;;"”;“2 S’ digit."/& inch LED'readour with automatic dedn‘\al placement, automatic gn(:r/e:tc 0.1uA 10 2.0 Amps, 5 ranges
wranty 79.95 polarity. ov.errangemdlcanon and overload protection up to 1250 volts on all Resistance 0.1 ohms to 20 Megohms, 6 ranges
2.1, AC adaptor 3.95 ranges, making it virtually goof-proof! The DM-700 looks great, ahandsome, Input - "
>3, Nicad pack +AC jet black, rugged ABS case with convenient retractable tilt bail makes it an jmpedance 10 Megohms, DC/AC volts
|apter/charger 19.95 ideal addition to any shop. Accuracy: 10.1% basic DC volts
P-1, Probe kit 2.95 Power. 4'C celis

ACCESSORIES | COUNTER PREAMP
Telescopic whip antenna- BNC plug. . ........... ...t $ 795

High impedance probe, light loading . ..................... 15.95] For measuring extremely weak signals from 10 to 1,000
1595} MHz. Small size. powered by plug (ransformer-mcluded

AUDIO SCALER

‘or high resolution audio measurements, multiplies
Pin frequency.

® Great for PL tones

Low pass probe, for audio measurements. ............
Direct probe, general purpose usage ... .. .

12.95

@ Flat 25 db gain

Multiplies by 10 or 100 Tilt bail, for CT 70, 90, MINIL-100 395 e BNC Connectors (=]
'Y ion! Color burst calibration unit, calibrates counter ° f i e m
0.01 Hz resolution! ! ! Great for sniffing RF with pick-up ioop e}
$29.95 Kit  $39.95 Wired against cotor TV signal. .. ... 14.95 $34.95 Kit  $44.95 Wired rgn
o

1 4 = [~ ] : : :
| 3 | ‘e 3 Satisaction guaranteed - examine for 10 days if not pleased m
H“SEN E!IE!u"E.”IIBS, 113. [ -4 | @3 return in original form for refund Add 5% far shipping Pl
insuronce to o moximum ot $10 Overseos add 15%. COD. add -
2575 BAIRD RD. e PENFIELD, NY 14526 i Bl nit 7 b onder 310, odd $1 50 WY ronden. a4 7% 105 2
CALL 716-586-3950 : : 2
CIRCLE 15 ON FREE INFORMATION CARD 115
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COMPUTER CUBE

Semicanaucir Clock Modules| MICROPROCESSOR COMPONENTS

AUTOMOTIVE/ | — g080A/8080A SUPPORT DEVICES DATA ACQUISITION {CONTINUED)— —-
INSTRUMENT INSBOMA  CPU 650 | ADCOSOICCN  8-BIt A/ Converter {#-Ch. Multl.) 5.2
K DP8212 #BIt InputfOutput 1% ADCBIICCN 8-8it A/D Convar (is-Cn. Muntl) 10.95
APP LlccAngNs' OPg214 Priority Interrupt Control 595 DACINOLCN 10-811 O/A Conv. Micro. Comp. (0.08%) 13.98 o
C DPB216 Bi-Olrectiona) Bus Orlver 3.4 DACISLCN 10-Bit D/A Conv. Micrn. Comp. (0.20%] 95
¢ In-dash autoclocks | ops Clock Ganarator/Or tver 3% | DACIZOLCN  10-81tD/A Can 10.05% Lin.)
* After-market auto/ {opuas Bus Driver 349 | DACKZLCN  10-81D/A Con (0.20% Lin.)
RV clocks oPs2 System Controlier/Bus Driver 4.9 | DACIZILCN  12-BitD/A Conves (0.20% Lin.)
® Aircraft-marine clks. | oPsau System Controfier 59 | CDMBIN 3-Channal Muitiplexer
® 12VDC oper. Instru. §INsse 1/0 Expander for 48 Series 9% [ AY-5-1013 MK BAUD UART
* Portable/battery INSE250 Asynchronous Comm. Efement 16.95 RAM'S
oPezI Prog. Comm. 1/0 {USART| 7.% il
powstediinsumatsdliies Prog. Interval Timar s | 10 exliatallc LY
Features:Bright 0.3" green display. Internal crystal time- | oress Prog. Peripheral 170 {PPI) 9.9 [ 163 REd il &
. A [ oGk OMATCEAL: o1 19,95 | 2801 8101) 26u4 Static 3%
base. £ 0.5 sec./day accur. Auto.display brightness control o e e s | 22 menl Static LS
toglc. Display color filterable to blue, biue-green, green & | S078 Prog, CRT Cantroller o |2 Lazax] Static 195
yetlow. Complete —just add switches and lens. opezn Prog. Keyooara/Display intertece 195 | 2111 (0111) ::: :::::: . B
DPEX0 Octal Bus Recelver 6% ¢
MA1003Modute ............ ,$16.95 {omu Eriem Sl on | 1024x4 Static 450ns cs] COMPUTER CRT MONITOR & ACCESSORY CASE
DPsI0s 3-8t BI-Directionel Recalver 1es | AL 10Mx4 Static 450ns Low Power ss] * One place heavy duty molded construction |
AERE S0 D ] ¢ ] o5 | oPowy T L e (Cror e s | 213 104x4 Statie X003 7.49) ¢ Painted yo match Apple I1 & III{Lt. beige, textured finish)
- ow Cost Digital LED Clock Module 8. oPEe $-Bit B Olractional Recaiver e | 243 i024x4 Stetic 30ns Law Power 1%) e Smoke colored acrylic front cover {removable)
MA1026 .7"'Dig. LED Alarm Clock/Thermometer 18.95 un 16,384x1 Dynamic 55005 (housamarkea) 4.5 » Built-In shelf holds CRT and allows room for 2 Apple
MAS5036 .3" Low Cost Digital LED Clock/Timer  6.95 6800/6800 SUPPORT DEVICES ——— ::.‘“‘” ‘:i‘:';:“l‘:”“ ’;-: * disk drives below shelf
o i MC6800 MPU 1495 ‘] ® Three 214" holes provided In bottom of case for addition
MA1002 .5" LED Display Dig. Clock & Xformer  9.95 |Mc  Mev o 19 | MMsE 1024x| Dynamic Fully Decoded S 5 tan It haecleil.
MCAIOAR| 12830 Static RAM e T e (2] = Fan hole positianed above Apple motherboard location
2 National Semiconductor “2.‘3 :.',“,’.'I".'l..'f,','..';fé'iii,fmff""’ ,;f: MMS250):2(4116] 16K Dynemic 20ns (UPDAIS) €5 * Hookup cables can be run through other 2 holes.
MCBILE  1026xk-Bit ROM (MCHAR-E) oo | MM ¥ Dyn. 20003 tlower i 0f MMS290)) 4.5 | ® Case accommodates most B&W and Color uncased CRT
MC6850 Atynehronous Comm. Adapter 59 | 40 1624 Static Lx] ® monitors made by Motorola, Ball Bros., Zenith, Sanyo,
Mceasz Synchronous Setlal Dy 6.95 | UPDA4/MKKRT 4K Dynamic l-pin 4% | e Panasonic, Hitachl, etc. ol y monitor that will fit into
mcess 0400005 Digltat MODE | 1035 | TSEANL St e el £10-3/8"H x 14%"W x 13%"D sosce.
MCeasz tor 12.95 y ® Size: 16” x 16" x 15" 0.D., 14%""H x 14% "W x 13%"|.D
MCea80A Quad 3-State Bus. Trans. (MCET%) X PROMS/EPROMS * Waight pproximately 12 Ibs.
1m2A K UV El PR X i i
MM5290J o . $6 95 each MICROPROCESSOR CHIPS e :x E:no':;m. oM :.: ® CRT manitor fan and disk drives not inctuded.
-£ (MK4116/UPD416). , . g ac! 280 (7RC)  CPU (MK B3N} (2MH2) us | rmsms 16K EPROM (SV, +5V, +12V| 19.%
16K DYNAMIC RAM (150NS) ZHA (011 CPU (M) (d1riz) 158 | stz Ty 20K EpROM B ) 179 C U B E - 1 $gg 95
5 ATNintet (B2} TI 2K EPROM 5 N S bl b B ... .
(8 EACH $49.95) (100 EACH $550.00/0t) f;walADc r:giws”" L o ‘\:: H A B (e o
- o g 8200 204 PROM .
MM5298J-3A ........ s .. 8$3.25 @ach | wcss - weu wictock ok syies samonyt RSHOES T2 PROM (Open Cotloctar) s TRS-8O
8K DYNAMIC RAM [LOW HALF OF MM5290J) 200NS | inswsn+ xPH-B'é“M.N;: s . ::2 sl 4% Bipolar PROM 19.95
N NG 9. CRIp 8-811 {128bY tes RAM .| 82512314520 32x1 Tri-State Bl PROI X - -
{8 EACH $23.95) (100 EACH $250.00/lot) oy oy R A e | EEZOISA 12 TriState aloolar PROM = 16K Convef5|0n Kit
MM2 ‘I ‘I 4_3 $5 95 ea h INS&OON CPU—$4 Bytas RAM 5 . "
: CN | eums ceu 155 S Expand your 4K TRS-80 System to 16K
4K STATIC RAM (300NS) INS8900 EPU—16-Bit 2095 | 2%13{2140) Character Generator {Ubpar Case} 9.9 Kit comes complete with: o © :
8 EACH $43. 100 EACH $450.00/I0 TMSI00L  MPU—I6-BIt #s | BB02} Charactar Generator (Lowar Case} 9.9 o 8
{i CH $43.95) ( CH $4 t BN Character Generator st *8 each MM5290-2 (UPD416) (16K Dynamic Rams)
N 24N A RS R o Wt $6.25 each | ——————SHIFT REGISTERS s oG T 155] [250NS or less)
4K STATIC RAM (LOW POWER 300NS) B o O < e ‘s [————NMOS READ ONLY MEMORIES * Documentation for conversion
{8 EACH $44.95) {100 EACH $475.00/lot} MMEBH Dual 100-Bit Static 50 | MCMEs7i0p 18x3x7 ASCI Sniftea w/Greak 13.50
T I S Y T o | MCmssnop 128x947 Math Symool & Picturas  13.50 TR S -1 6 K $ 49 95
MiaR 26-Blt Dynamic 1% MCMEETS0P 128x9x7 Alphae. Contral Char. Gen, 1356 * . .
EPROM Erasing Lam SR Ca L9 MICROPROCESSOR MANUALS
MMXIEH  $00/512-81t Dynamic 09 [ - User Manuat 250 JE610 ASC I I
T, SEaoen o% | Mcorim User Manual 7%
- L MMSOBN 181 00-811 . M-2650 Usar Manuai 5.00 -
= 20V{1401A} 1084-Bit Oynamic 3% E d d K b d K
' BN e e s SPECIAL FUNCTION ncoded Keyboar: it
2nv Dual LR-681t Static 23 | oswzscn Dual MOS Clock Driver (M2} 150
ABuv 51281t Dynamic K DS06CN Duat MO$ Clock Drivar {(SMZ} 195
BBV 10481t Dynamic 2.9 INSIT7ING Fioppy Disc Controllar .95
=27V Dual 26-Bht Static 29 INSHEIN Communication Chip 19.95
P Duat 20-Bit Static 400 | MMSAETIN Microprocessor Real Time Ciock 0.9%
RV Dual 240 Bit Static 400 | MMSII NN Microprocessor Compatible Clock 1.9
ARN Quad I Bit Static 295 | COPaIN Microcantroller with 64-Oligit RAM 6,95
JMPC Fito (Dual 00} % and Direct LED Drive E
. COPsZMN Microcontroiler with 64-Digit RAM 7.9
o D ET, LA, TLUEA PR, IS, o ————DATA ACQUISITION £ DIrect LED Orive w/N Buss 1ot
"rlses yp to 4 chips within _mmulas.f ey AF100-1CN  Universsl Active Fitter 2.5% 595 | CoParnN 32-549.VAC Fluor. Drivet (20pin pke.) 1.2
. exposure d of one inch. AFL21:1C)  Touch Tona Low Pass Filter FLX T I The JE610 ASCHl Keyboard Kit can be interfaced into
* Spacial cond foam liner eli static build- AF122-1C)  Touch Tona Low Fass Filter 1995 AVMWTELEP:aN;{:iﬁV"BI?Dﬁ:B S:L!,PS uss| most any computer :vnern The kit comaes complete
® Built-in safety lock to prevent UV exposure, e ackayaoelime) 12 | avssm Reoertory Dialer uss| with an, Industtial grade keyboard switch assembly
* Compact — only 7-5/8"" x 2.7/8" x 2 LM3sZ s e st Lw | AYsa0 CMOS Clock Generator 4951 (62-keys), IC's, sockets, connector, electronic compo-
* Complete with holding tray for 4 chips. L6 JFET Inout Op Amp 1o | Avsan Keyboara Encoder (84 keys) Usl nonts ond a doublesided printed wiring board. The
LF N Sampie & Hold Amoittiers 15 | HO0KES Keyooara Encodar (16 keys) 795) keyboard assembly requires +5V @ 150mA end —12V
V 11 E LMW Temo.Comp. Prec. Ret. (3ppm/c 43 | 11532 B0 Gy (D) i%] © 10 ma for operation. Features: 60 keys genarate the
Lo | = - (R ) o ADCOMMLCN 381t A/D Convertar (1 LSB) X e 5 &0 's] 126 characters, upper and lower case ASCil set. Fully
DACOBELCN 8Bt O/A Converter (0.70% Lin. 22 | psason G Oy D Sy 5
- el 1) 2 MMSIAIN 9/184-Kay Seriat Kayboard Encoasr 895 buffered. Two user-detine keys providea for custom

applications. Caps lock for upper-case-only alpha charac-
ters. Utilizes s 2376 (40 pin) encoder read-only memory
chip. Outputs dlrectly compatible with TTL/DTL .or
MOS logic arravs. Easy interfacing with a 16-pin dip or

J Eéicaw(n[::::mt inciuded) $7g.95
....$34.95

K62 (Keyboard oniy)

Desk-Top Enclosure for
JE610 ASCII Encoded Keyboard Kit
Compact desk-top enclosure: Color-coordinated de-
signer’s case with light tan aluminum panels and molded
end pieces in mocha brown. Includes mounting hardware.
Size: 3%"H x 14%"W x 8%"'D.
DTE-AK . $49.95

SPECIAL: JE610/DTE-AK PURCHASED TOGETHER

Jumbo 6-Digit Clock Kit

® Four .630"ht. and two .300ht.
common anode displays
* Uses MM5314 clock chip
© Switches for hours, minutes and hold functions
» Hours easily viewabte to 30 feet
« Simulated walnut case
* 115VAC operation
® 12 or 24 hour operation
® Includes all components, case and wall transformer
» Size: 6% x 3-1/8" x 1%”

JE747 .
6-Digit Clock Kit

DESIGNERS’ SERIES
' Blank Desk-Top Electronic Enclosures

ngh strength epoxy molded
end pieces in mocha brown
finish.

Sliding rear/bottom panel for
service and component ac-
cessibility.

Top/bottom panels.080 thk
alum. Alodine type 1200
finish {gold tint color) for

*8right ,.300 ht. comm. cath-
ode display

* Uses MM5314 ciock chip

*Switches for hours, minutes
and hold modes

®Hrs. easily viewable to 20 ft.

*Simulated walnut case

©115 V AC operstion

*12 or 24 hr. operation

®Incl. all components, case &
wall transformer

®Size: 6% x 3-1/8" X 1%

.........$19.95

Regulated Power Supply

Uses LM309K. Heat sink

provided. PC board con- ~—
struction. Provides a solid ~— ~——
1 amp @ 5 volts. Can supply up
to 5V, +9V and +12V with
JE205 Adapter. includes compo-
nents, hardware and instructions.

Size: 3% x 5" x 2"’H
$14.95

-
<

JE200........

Q
\.

CONSTRUCTION:

The “DTE” Blank Desk Top Etectronic Enclosuresare designed to blend and complement
today’s modern computer equipment and can be used in both industrial and home, The
end picces are precision molded with an internal slot {all around) to accept both top and
bottom panels. The panels are then fastened to %" thick tabs inside the end pieces to
provide maximum rigidity to the enclosure. For ease of equipment servicing, the rear/
bottom panel slides back on slotted tracks while the rest of the enclosure remains in-
tact. Different panel widths may be used while maintaining a common profile outline.
The molided end pieces can also be painted to match any panel color scheme.

best paint adhesion after
modification.

{Value $129.90) $124.95

Vented top and bottom
panels for cooling efficiency.
Ri?id construction provides
unlimited applications.

Enclosure Panel
i ot Model No. Width PRICE
\ DTE-8 8.00" $29.95
(B )1 DTE-11 10.65" $32.95
e DTE-14 14.00" $34.95

JE60O
Hexadecimal Encoder Kit

%)

The JE60O0 Encoder Keyboard Kit provides two separate
hexadecimal digits produced from sequential key entries
to aliow direct programming for B-bit microprocessor
or 8-bit memory circuits. Three addituonal keys are pro-
vided for user operations with one having a bistable
output available. The outputs are latched and monitored
with 9 LED resdouts. Also included is a key entry strobe.
Features: Full 8-bit latehed output for microprocessor
use. Three user-define keys with one being bistable
operation. Oebounce circuit provided for sll 19 keys.
9 LED readouts to verify entries. Easy interfacing with
standard 16-pin IC connector. Only +5VDC required
for operation

FULL 8-BIT
LATCHED QUTPUT
19-KEY KEYBOARD

8 $10.00 Min. Order — U.S. Funds Only Spec Sheets — 25¢ J E600 {Case not included) $59.95
= ADAPTER BOARD Calif. Residents Add 6% Sales Tax 1981 Catalog Available — Send 41¢stamp | K19 (Keyboard only} .. ... . ... $14.95
Zz —A JE200— Postage — Add 5% plus $1 Insurance e —

S dapts to JE2

= +5V. +9V and +12V Desk-Top Enclosure for )

= e ' PHONE JE600 Hexadecimal Keyboard Kit

| DC/oC converter with +5V input. Toriodal hi- WELCOME _ | Sarors e i e o S s ot i
) speed switching XMFR. Short circuit protection. @ 592-8097 end pieces in mocha brown. Includes mounting hardware.
w PC board construction. Piggy-back to JE 200 15) i Size: 3%"H x 8%"W x 8%"D.

Oy e R 5 MAIL ORDER ELECTRONICS — WORLDWIDE DTE-HK oeo 5
(= 1355 SHOREWAY ROAD, BELMONT, CA 94002 SPECIAL: JE600/DTE-HK PURCHASED TOGETHER
é QEZOS """""""" 1295 12/80 PRICES SUBJECT TO CHANGE (Value $104.90) . . . ...... ... $99.95
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JEBOB8 PROGRAMMER

INTERSIL

i FErERE 2708 EPROM PROGRAMMER Part No. e o Price
70451P1 CMOS Precision Timer 14.95
N 2% N4 . e .
N8 7400 N e o g e JMSEV/KIt*  Stopwatch Chip, XTL 22.96
N % SNTIBN 89 7106CPL 3% Diglt A/D {LCD Drive) 16.95
3N 5 SN742N .2 SN74161N 89 TIBEV/KIt* 1€, Circuit Board, Display 34.95
N % | SN7aBN .35 | SN7al6N .89 7107CPL 3% Digit A/O (LED Orlve) 1595
N 2 SN7474N .35 SN74163N 89  Repid chrchomg verdficatian of programmed dats changesr TOTEV/Kit* 1C, Clrcuit Board, Display 28.95
EN 3 | SNMISN 8 | SNMIAN .89 o 3 matter 1o RAMS o1 rte imto RAM' with | 7HIECPL 3% Diglt A/D LCD Dis. HLD. 18.95
N 3 | SNTBN 35 | SNIESN .89 3 e P ) 717CPL 31 Dlgit A/D LED Dls. HLD. 17.9
8N .29 SN7480N 50 SNT74166N 1.5 R B ("m" - L 72011DR Low Battery Voit Indicator 2.5
9N 2 SN7482N .99 SN7I6TN 279 £ 19-kay Hesads 7261PG CMOS LED Stopwatch/Timer 12.95
ON .25 | SN783N .69 | SNIN 195 i T IXSEV/Kit*  Stopwatch Chip, XTL 19.95
IN .2 SN7485N .89 SN74172N  4.95 % "‘;‘:_"_:“z l" T206CJPE Tone Generatar 5.15
2N .35 SN7486N 35 SNMIZ3N 1.3 — L e ek Sl s.:’u TcEa. 7206CEV/KIit* Tone Generator Chip, XTL 9.95
3N a0 | SNMESN 1T | SNMIMN 99 earel 8 0a 7201A1PD Oscliiator Controller 6.50
4N 69 SN7490N 49 SN74175N .89 The JEG08 EPROM Programem it e § . - . 5 T07AEV/KIt* Frea. Counter Chip, XTL 1110
eN 2 | SNHMOIN 53 | SNIAEN .79 favseen dor in ooerstont e e e e CPAGH ] 28tpt Seven Decade Counter 17.9
N K] SN74%2N .45 SNTAITIN .79 | JE608 Programmer can cmulate & progeammed EPROM by the use of i internal RAM cricurts. This wal allow the user to test o pretedt » T29IPA Clock Generator 3.95
NG B ININ 8 | SNrmN  gas [ewen s e oor oovomummrg s chi Aoy crargm o proman cin s cotersd e e 00 memary eireum wiih tre | 72151PG 4 Func. CMOS Stopwatch CKT  13.95
N 2 SN749aN 5 SN74180N » (s (e e B ) Ui D G Wil mot be necesiary. The JEGOS Programmas contans a Programmer/Board | T2ISEV/KIt* 4 Func. Stopwatch Chip, XTL 19.95
2N ‘a5 SN7aN ‘59 SN7418IN 225 ;:Lﬁyls‘\.r:“rﬁl\:d;nx‘mlmu of: —BY, 6V, + 12V and +26V, The Hexadrcimal Keyboard and LED/Tent Socket Panel Board 7216A1J1 8-Dlgit Univ. Counter C.A. 32.00
BN 29 SN7496N 63 SN74182N 79 nI6CHI 8-Diglt Freq. Counter C.A. 2.9
5N 2 | snreon a0 | swiassn 20e | JEGOBK KIT $399.95 ;g;gﬁ‘lf'" i-g:o:t EvEeg-So;:)rne' céc. " ggg
BN .29 | SN7410N 149 | SNI4ISSN 2.8 -Digit p/Down Counter z
N 25 | SNI4IN 35 | SNMION 1.5 JE608A Assembled and tested . .. ... $499.95] rscin 8 Digit Unlv. LED Drive 10.95
oN ® | SN74IN B | SNIaIIN 18 12241PL LCD 4% Digit Up Counter ORI 11.25
oN 25 | SN7aleN 195 | SNaN .89 DISCRETE LEDS 12EAIIL 8-Digit Univ. Counter 3155
BN 2 SN7al2IN .3 SN7413N 89 Zﬁﬁ?”""' %;'g‘;"?" §°”"'.|f|' CM% "Tll- 7:-35
N5 | SN74IZN S5 | SNIIMN .89 XC55%R 200" red 5/51 MV50 085" red 6/51 XCIIIR 190" red 5/51 Bin Prog. Timer/Counter 2
BN 40 | SNIIZBN .5 | SN7415N .69 | XC56G 200" green  4/§1 | XC209R .15"red 541 | XCIIG .130" green  4/31 e e S O, i
SN 25 | SNAMIBN 49 | SNTI%N .89 XCS%Y liow 4 XC29G 125" green  4/$ XC111Y 190" yellow 4/81 b WIS &
CSs6Y 200" ye /51 % 25" green  4/51 P yellow 47 12601 JE CMOS BCD Prog. Timer/Counter 5.2
L -:g :smgs - SN 1-23 XC5%C 200 clear  4/51 | XC29Y a1 | Xclllc 190" clear 4781 | jsssipA I e T 145
- . - XC22R 20" red  5/81 | XC5%R 5/81 — i
2N .59 SN74136N 75 SN7IBIN  1.49 XC22G .200"* green  4/$1 X 526G 135" green  4/$1 INFRA-RED LED ;:ﬁlapcopA 2382 26 2:‘%&:'") 1. SMV §'2£
o om R sNnzIn 1.3 XC2Y 200" yellow 4781 | XC526Y .185* yetlow 4/51 W x W x 1/16" fat 76128CPA CMos OB Amb Ext. G, SMV 295
oMe | SNaen 3B | SNew N |vaie R ol SRS M o O DR oo 48 IRL — 5/51 7ZacPA  CMDS Dust Op Ame Com. st 3%
¥ " 76! P CMOS Trl Op Amp Comp. 10MV 5.35
. 4 b . — =
;9,: ;3 zmﬁg: :_;g imﬁgm 1.2 C.A. — Common Anode D|SPLAY LEDS ¢ —common Cathode 7641CCPD CMOS Quad Op Amp Comp. 10MV 7.50
BN .7 | SwiaiN 195 | SniazmN 395 | Tyee Polarity Ht Price | Type Polarity He Price | 2942CCPD OIeh @) O (Xl (il (R B
WON 20 | SNMMEN 12 | SN7esN 395 | MAN1  C.A—red 20 295 | OL@L C.A.—red 0 15 | i0C S ! 2%
3N 20 SNIISON 125 SNT4¥EN .69 MAN 2 5x7 D.M.—red 300 4.95 DL C.A—red & 1 60 149 A SQ v"r"":“""“ A AP voit Ref. Diode 2.50
BN 20 | SNMBIN 69 | SNMBEN 68 | MAN3  C.C.—red as s | oumr C.A.—rea w0 e | 2LERA A ncator b
WN 20 | SN7als2N .69 | SN7a%7N 69 | MANS2  C.A—green 300 125 | DLISO C.c.—red 600 149 CPA Vait Ret/Indicator D
9A % | en7a183N .9 | SNu¥sN 6 | MANSS  C.C.—oreen 0 125 | DLBB c.c a0 3 INTERSIL'S EVALUATION KITS
N 20 | SNMISAN 125 | SN7a30N 149 1 MANTI 30 5 | FNDO C.C. % & [rcw : 74C1% 1.59
1o 2 | SwraissN 9 | SN74RIN 149 MAN 72 30 .5 FND38  C.C.#1 Tl i 74C nezl 1%
MAN 74 300 125 FND39  C.C. 387 7 2 Z .23
2 74LS 7415192 Ll MANE  C.A.—yellow 30 .49 FNDS3  C.C.(FNDsoo) 500 99 | JaS%8 - 74C106 TS 74C24 2.5
n P - | EeEE o MAN 84 C.C.—yellow % 99 | FnDstr G (FNDsI)  soo o9 | gl i ey || e a0
A3 B ek e MAN %20 C.A.—orange 300 .49 HDSP-3401 C.A.—ted 800 150 | 7co . 4C154 To3 | 74C901 39
4L 3% 9 sl 1l MAN %X C.A—orange +1 .00 .99 | HDSP-403 C.C.—ted B0 150 | 74C0 ; 14157 2% 4C903 115
. ;:LS‘)! 7 Il ;ALSZZI 1.1 MAN 3640 C.C.~—orange .300 99 5082-7613 C.C.,R.H.D.—red .300 1.5 ;:g:g i 1:8}2‘1) '{-23 ;223{’2' ig.gg
: C 4 405080 L MAN &lo  C.A—orange 400 99 | 50827620  C.A.,L.H.O.—yel. .00 L. - d !
) s | MLSi® A nisad L A Tonie oD 0 % | westm  C.C.R.H.D—yel 30 i fecl B | BEE I oI
i k: ] < e o —orange t 1 560 .99 5082-7730  C.A.L.H.D.—rea .300 .99 | 74Css I 74C164 15 74C92 540
2 ; Ittt il C.c.—orange—DD 560 .98 | 5082-731  C.A,R,H.D.—ved .300 1.5 | 74C8 K 14C173 I3 | nces 575
3 7403122 § ML 28 C.C.—orange+ 1 560 .99 | 508750  C.A,L.H.D.—red .43 175 | 74C89 2 #C17a 18 | nces 7’50
7405123 1. 74U 5247 1.1 C.A.—orange 560 93 5082-7751 C.A.,R.H.D.—ved .430 1.2 74C30 1. 7aCy 1.39 74C926 7.50
4L g 74L528 L rea DD %0 .99 | s0s21760  C.C..R.H.D.—red 430 175 | 74C33 L 1a¢192 1.6 C95 -9
1L . nuLS2 L C.Comred £ 1 B0 99 | s082i00  x7s9ldig. RHO 600 2200 fric 155 UL ScLs 18638 Mo C )
e k ey e C.C.—red %60 .99 | 50827302  4x7sal.dlg. LHD 600 2.0 [ [ HooocN  6.85 NESTON 4.5
Pt i b w: 3 C.C.—rea 300 1% | 50827304  Overnge.char.(z1) 600 19.95 | LMICLH 4.50 LINEAR LM702H 78
7415138 4 7415258 K —red 300 L% LiT-1 Photo Xslistor Opto-isol. 69 § LMIICLH 4.7 LM703CN .89
8 ), %t N ;:ts £ DLI8 C C.—red 500 1.49 MOC3010 Opticaliy isol.Triac Driver 1.25 LH0070-OH  6.05 LM34T5 125 LM709N ]
1 d TLONCP .79 | LM3MOT-12 L% | LMIION 7
4
2 e LTS RADIO CONTROL CIRCUITS TLO2GP 139 | LMMOT-Is 1% | LMIIN .79
7 74L.S156 1. 7415283 1.0% Sl Ideal for remote control systems which use pulse ampiitude modu- TLOMACN 249 LM341P-5 75 LM723N 69
785156 1 74L5290 9 ST iation (toy cars, boats, tanks, ete.) Features: five functlon control, | LHOBCD 35.80 | LMMIP-2 .75 | LMI3N - 100
9 745157 E 74L.5293 .94 adjustable steering angle, sultable for 27 and 47MHz bands and low TLo82CP 119 LM3ALIP-ls .75 LMTBN 119
4 3 . uisa Lz power consumplion. TLOBACN 219 | LMM2PS 69 | LMMICN .35
I I e 2 KB-4428 TRANSMITTER sa.25 | LHUSCO %80 | LMuzP-l2 8 | MCIHISCG 3.00
] 1 1 2L 535 ¥ bs. max. rating (TA®2° c; supply voll.. veci lavoc. | LMon -9 LM342P-15 .69 CMTEI -9
1 2 1 7415366 B Power Dissip.: PD: 300mw; Temp. range: onev 0-+50°C — | LM30ICN - .35 Lm3aan 15 LM748N -59
54 2 54 ¥ 14L5367 75 e 30 1% C. ‘Rec. oper, voit.s 11V, Crystal or | LM302H 185 | LMXOK 575 | LMIOWN 275
55 2% 5 1 M4LU5368 7 CR Oscitiatlon clrcuns acceptabte. LMX4H 195 | LFXIN 60 | LMION 195
g - I 74L5313 1.9 KB-4429 RECEIVE .. LM30SH 9 LFISIN - 100 LMUSSCN 59
4 4 3 piean By Aps max. rating (TAQE"C) ‘Supply vait.: Vec % LM307CN 45 | LF3SN L0 | LMUESN 1.3
v : 1 i s £ 7.8V Powier Dissip.: €0mW, Temp, rang Coer 0 W5 | Lmascn roo | LFseN Ll | CwvisssN 12
I y 7 9 74L8m3 2.4 LMIeH 195 | LM3%8N 100 | LMU%N 195
83 d ] . MLSR 24 LMK 125 | LM3ON L7 | LMIS%V L7
2 i Lsisl 25 L ,g;o 248 (LOW) PROFILE SOLDERTAIL LM3I0CN 175 LM370N  4.49 LMIBOON  2.95
& . L. S TIN) SOCKETS STANDARD (TIN) LM3IH .90 LMIIN k%] LMIBTING 3.5
0 s 74LS191 128 81LS97 19 ' w24 iy e LM3lzH 249 | LMITIN 295 LMIsssN  3.20
{ 50 748 : 745244 3.5 - g 1-2a 2-49 50-100 LM3i7MP LIS LM380N 125 LMIB%N L5
‘50 745251 145 8 pin LP 17 .16 .15 18 pin ST 27 % 2 LM3L7T 1.75 LM38IN 1.95 LM20027 1.49
: M pin LP 20 19 18 . i i CM3I7K 395 | LM3@2N L1 | Lmame 206
50 | 7esi3 55 | 745283 1.45 16 pin 5T 30 27 2%
16 pin LP 22 21 20 LM3IBCN 195 | LM38N 195 | {m®18P 2.5
55 | 7asim 8 | reses7 135 | 18 pin ST 35 32 30
18 pin LP ol 28 27 LM319N 1.95 LM386N-3 129 LM2B%P-1 2.5
55 | 74513 1ls | 7aszss 135 2 pin ST a0 5 a2
0 | 7s1% 175 | 745260 7 2 pin LP H £ 30 28 pin ST o 5 2 | Cwaoks 13 | LMBING Lss | LMaisN . 23
50 | 75138 1.3 745280 295 =¥ 3 =) 3 pin ST L9 126 115 | LMmazokid2 LS LmgaN - 1.3 LMI0ON 69
50 745139 1.35 745287% 4.95 .38 .37 -% 0pinST L5 Las 13 LM320K-15 1.35 Lm39enN -69 LM3INSCN  1.25
50 745140 115 | 745288 4.95 <8 A 8 |— : £ - LMINTS 1.2 LF3gN - 400 LMBON 115
S0 | 74s181 13 | msa; 389 -4 b ot WIRE WRAP SOCKETS | LMX0T12 125 | LMISH = 240 | LMulin - 3.9
63 62 61 LM320T-15 1.25 TL4ACN  4.49 LM¥ISN 395
50 745153 1.35 745374 349 {GOLD} LEVEL #3
L 50 745157 135 745387% 5.95 LM323K5 5.9 TL46CP LTS LM®BIEN 395
50 745158 1.3 745470 19.95 SOLDERTAIL {GOLD} | 124 2549 50-100 tm;;gz -zg :Eg;gz i-gg 33}333 ;gg
.55 745174 1.59 745472* 19.95 NDARD . 2 .
! 55 | s Lsy | msam3r 1935 SIS el = 4 ] Cvzun® ass | NESIH 3% | RCaMTK 5.
I .50 745188 4.95 745474% 21.95 124 %49 50-100 18 pin WW b n 6 LM34Z 1.30 E536H 6.00 RCAIBTK 549
.50 745194 1.95 TAS4TS™ 21.95 i y 3 . LM335Z 140 NES40H 6.00 KB4428 4.5
{ 8 pin SG 39 35 31 16 pln WW 85 b7 .70 o] H NESAN  4.95 b
) 50 | ms1% Los | mssor 135 | apinse 9 s a1 Bpinww 99 %0 Et X2y h S N e £
| 79| 751% 395 | 7SSt 795 1 6 pin‘SG 54 49 a4 20pinWW 119 108 ol oy S8 06 || Lop [ [jctassoon - 3
5 73 | 7452600 295 | ras872%  19.95 18 pin 3G . 2 i et s e | cmave L E555V » ICL3038B 4.9
iz 79 | 745281 295 | 748573%  19.95 24 pin SG 7 75 6 Apinww L3 126 ol | TS NCE T | BN 12
18| 745262 328 | Tasw0 315 2 pin 5G 110 1.00 ‘90 28 pin WW L 53 3 : i i
u 19 | 745263 3.2 | 74591 3ls % pin SG 155 1.40 1.%6 % pin W Zio ] I e L2 e e BTN L
slMlTED AVAILABILITY ON THESE PROMS 40 pin SG LS 1.59 l.as 40 pln WW 229 208 1.89 LMMOK-15 1:35 LM567V 1.25 TSASICN Q
13H 215 CAMNBIN  3.75
wr i |ca-Lnear| 2B 32 [1/4 WATT RESISTOR ASSORTMENTS -5%| CAPACITOR CORNER
MOH 135 CANXH 1.3 °
046N 130 | CABIN 200 | CA3OH 125 10 Ohm 12 Ohm 15 Ohm 18 Ohm 22 Ohm 50 VOLT CERAMIC DISC CAPACITORS
059N 3.5 CA08N 200 CA3I60H  1.25 ASST. 1 S5ea. 27 Ohm 33 Ohm 3 Ohm 47 Ohm 6 onhm  50pcs.  $1.95 | vaiue 1895 100+ Value 19 10-99 100+
060N 325 | CA3083N 160 | CAMOIN .59 == 2T ———"1 lopf el D0LUF 08 .06 .06
M 1% | CAMEN &5 | CANOON 350 68 Ohm 82 Ohm 100 Ohm 120 Ohm 150 Ghm 2 bt N OX S| NMie % o -
: ASST.2  Gea. 180 Ohm 220 Ohm 270 Ohm 33 Ohm ¥0 ohm __ 50pes.  $1.95 | &7 p1 08 06 .05 | QluF 8 06 .0
oo @ o e 470 Ohm 560 ONm 680 ONM 820 ORm 1K oet Fo s - 3 S
%001 o CD—CMOS ey 2 ASST.3 5ea. 12K 15K L8K 22K 27K sopes.  $1.95 | “wpt % 2 I 120
4002 3 C D408 2.49 33K 39K 47K 5.6K  6.8K - o '100 VIOLT VIVLAR FlLM CAPAcn °R181 w
4006 1 m ; g
e ()] p— 7 [REEES 7| AssT.4 sea g2k 1K 12K 15K 18K s0pes.  $1.95 | Oime RSl T2t R Ny
009 @ | Cowe o | come am | 2K K BK O BK AR $1.95 et m AR | @ 5 g
g° & || Gy @ | cosi 13 | ASST.5 Sea SOV INEE i 2158 SI00KSE MIZ0K 50pes DIt} 120% owv > TANTALUMS (Solid) CAPACITORS
o | B o gg:g}: 2 150K 180K 220K 20K 3WK Ay Ty Ly/sy o
- . : sy u 12/35V TR
2 B Wcoinel BRI Shens BRI Assiiel sew 30K 40K 60K 680K B20K s0pes.  $1.95 | /@Y ) edey A4
4014 13 | cose L3 | CDe516 1.49 ™M l2M 1sM LEM 22M 337357 u 47725V €3 56 45
4015 119 | CD4049 49 CD4sl8 179 ASST.7  5ea. 27IM  313M 39M 47 5.6M 50pes.  $1.95 | v A GUES7 9 69 58
oo sficowse | Soem 1% | (ASST-8R Includes Resistor Assts. 1-7 (350 pes)  $10.95 VI N BT I
M017 1.19 D405, 1 . . ncluge:! essstor Assts. - cs. o 5 .
£l D || = B || SEEES P ea. | oY A LUMINGM ELECTROLYTIC CAPACITORS
14019 .49 CDas3 1.19 CDa528 1.79 $10.00 Min. Order — U.S. Funds Only Spec Sheets — 25¢ Axial Lead Radlal Lead
14020 118 C D405 2.95 CDe5 195 | Calif. Residents Add 6% Sales Tax 1981 Catalog Available — Send 41¢ stamp ',‘323& 16 .14 U of o 9
o2l 1.39 CD4059 9.95 CD4543 2.79 | Postage—Add 5% plus$1Insurance 3.3/50v 1.0/16V S1sNTSRNIL
14022 118 | €Da06o 149 | Ccoss62 1195 87725V 8 o725V BTN TR
14023 2 | CD4s6 79 | coasss 219 PHONE 10725V 18 1.0/50v 7 s
14024 79 | CDaoss » | coesss 24 10750V Bt 87716V 2312
14025 23 | CDaosy 45 | cowzs 195 0 RDERS 22/25v 19 47725V G a3
14026 29 | CD& % | coDdra 1.5 LCOME HN, 2 fryiid BB o
1027 6 CcD4071 49 MCI4409 1495 (41 5) 592-8097 47750V 2 mfz v 6 13
4028 ® | cown 9 | Ml 1495 ELECTRON |CS W25V 10/50V oUs om
1029 149 | Coaom 3 | mcmn 19 ofoy 4l 41750y % 3w
14030 49 | CDaors 3 | mcmlz 18 ' , i /igv 20 AT .
B o B R MAIL ORDER ELECTRONICS — WORLDWIDE Posov 4 o VIS S
14040 1.9 CD4081 » MCl14433  13.95 1355 SHOREWAY ROAD, BELMONT, CA 94002 %&/,ﬁg’v '% ;gg;&:’, g g‘l };
1 12/80 PRICES SUBJECT TO CHANGE 2200716V -89 470725V i S T2

CIRCLE 14 ON FREE INFORMATION CARD

www americanradiohistory com

0861 H38GW3034

-h
~



BULLETY ELECTRONICS

-»
&

P.0. BOX 401244R
GARLAND, TX. 75040 Ton
214 . 278-3553 &+

Sound Effects Kit $18.50

The SE-0118 acomplete kil that
contains all the parts to bulild a
programmable sound effecls
generator. Designed around
the new Texan Instrumenis
SN76477 Sound Chip. the
board provides banks of MINI
DIP switches and pots to
program the various com-
binations of the SLF Oscillator,
VCO. Nokse, One Shot. and
Envelope Controls. A Quad Op
Amp iC 18 used to implement
an Adjustable Pulse Genera-
tor, Level Comparator and
Multiplex Osciliator for even
more versatiliry, The 34" x 5"
PC Board features a prototype
area to allow for user added
circuitry. Easily programmed
1o duplicate Explostons,

BANKRUPT Game Manufacturer
Dumps Computer Backgammon Game
The Engineers designed this one too good, making it too
costly to be competitive. Result. .. Chapter XI. We bought
all the parts.and can offer the unit as a kit for over 60% off
DISPLAY POINT

retaill
WILL VERIFY
THE NUMBER
OF PIECES
ON ANY
You get: Soinyy

g

Double sided glass PC
Board

Powerful 8035 Micro

Processor Chlp

Two 2716 style mask ROMS

RAM Chlips, LED readouts,

Keyboard, Instructions

AC Plug transtormer

PLUS MUCH MORE!

BUILT IN

/\ COMPUTER

- DICE ROLL

CLEAR MOVE
ALLOWS TO
CLEAR ENTRY
TO ALLOW
NEW MOVE.

$39.95

Includes Case

W{Trme

The Greatest Breakthrough
In Electronic Nus!c Ever!

Doorbelis Car Horns

Toys
Super Music 2

Maker

$23.50

(Basic Kit)

Daes not include speaker
swilches or 2708 ROM,

Forget Electronic Music Kits that are a nightmare ot
.umerous IC's . . . that use hard to find bi-polar
PROM's or are limited to just a few notes! The new
per Music Maker Kit from Bullet features a singie

Phascr Guns, Steam Trains, or
almost an intinite number of
olher sounds. The unil has a
multiple of The
low price includes all parts,
assembly manual. pmg’ramming chans, and detailed 76477 chip
specifications. It runs on a 9V battery (not included). On boatd
100MW amp will drive a small speaker directly, or the unit can be
connected to your sterec with incredible resuitsi (Speaker not
included). 76477 is included. Available separately for $3.15 each.

Sgecial Purchase

2N3055 115W NPN POWER TRANSISTOR TO-3
Most popular transistor for power
supplies, audio amps, switching, etc.

Limit 20 per customer 50¢ Each

PARTS

13V 5W Zener

25V 5W Zener

6.2V 4DOMW Zener

100V 12A High Speed Diode

400V BA Triac TO-66

PLL CMOS

Quad Comparator

NPN Gen Pyr TO-92

High Frequenhcy NPN TO-92 6/1.00
CD4511 BCD to 7 Seg Eecoder/Latcb .85
CD4026 Decade Counter w/7 Seg Out 1.80
CD4016 Quad Analog Switch .50

SATISFACTION GUARANTEED ON ALL PARTS AND KITS. EXAMINE
FOR 10 DAYS IF NOT PLEASED RETURN IN ORIGINAL FORM FOR
REFUND. INSURE FOR AMOUNT IF PRODUCT VALUE IS OVER $10.

microprocessor IC that is factory programmed with
20 short songs. With the addition of an optional 2708
ROM, it will play up to 1,000 more notes. Unique
addressing scheme allows up to 250 notes per song;
up to 100 ditferent songs per ROM (total notes less
than 1,000). Quality PC board is designed to make
assembly easy. If you can program your own 2708's
we give complete Instructions. Pre-programmed
PROM Alburms are available with hundreds of song
selections For only $15.00 each. Lists available.

+QOperates on “12VDC or 12VAC (transformer

required)
*On board 7W power amp drives 8 ohm load
»Envelope control gives decay to notes

Does not include

w 8035 and program ROMS only
player pieces

with schematics.  $12.00

7 Watt Audio Amp Kit $5.95

SMALL, SINGLE HYBRID IC AND COMPONENTS FIT ON A 2" x 3" PC
BOARD (INCLUDED) RUNS ON 12vDC. GREAT FOR ANY PROJECT THAT
NEEDS AN INEXPENSIVE AMP. LESS THAN 3% THD @ 5 WATTS.
COMPATIBLE WITH SE-01 SOUND KIT.

Overvoltage Protection Kit $6.95

Protect your expensive equlpment from overvoitage
conditions. Every computer should have one! Works with any
fused DC power source from 10 to 20 volts up ta 25 amps.

g Py
Super Value Power Transformer

Well made, open frame transformer with mounting ears. Builda

+5 and £12 supply with inexpensive parts. Free schematics of

several designs. Primury 117VAC. SEC #1 15VAC @ .5A SEC

#2 15 VAC @ .5A SEC #3 BVAC @ 2.5A.

SPECIAL BONUS:Order 2

Get free 723 voitage

regulator IC!

I ——
ORDER:
XFMR-03

“"Next tune” switch allows sequentiat playing of all songse

ATTRACTIVE PLASTIC CASE * 8 position and 5 position
WITH CUSTOM FRONT PLATE  DIP switches: Add $2.50
$6.50 * 2708 (unprogrammed) $9.80

1N5350
1N5360

$2.95 Each

Daes not include speaker or 2708 HOAI DIP Switches are
available separately. Requires 12V AC or DC @ 600 ma

LM339/3302
MPS A20
28C1843

* NO C.0.D.
THE PERFECT TRANSFORMER + SEND CMECK #.0. OR CHARGE CARD NO.
117VAC primary_ 12VAC sécondary @ 200ma * PHONE ORDERS ACCEPTED ON VISA AND MASTERCHARGE ONLY.
ADD 5% FOR SHIPPING
-Gre_al for all your CMOS, or low power TTL 1 TX. RES. ADD S% STATE SALES TAX p
projects. PC board mount. * FOREIGN ORDERS AOD 10% (EXCEPT CANADA) (20% AIRMAIL)
99¢ ea. 3/$2.50 U.5. FUNDS ONLY.

Size: 1.5” W x 1.25" D x 1,25" H (214) 278-3553

Intersil LED or LCD i

MOTOROLA  |Mcsaor 1.50 [MC3325P 210! MDABOE 1397
The Thandar 10MMz Portable Oscilloscope pcasaL | AEED e UL 4 )
h , Eeiard 3‘/z DlGIT PANEL MBD10Y $ 73 {MCesTL 246 |MC3380P 210 MDAS20-A3 3 02¢|
MC;BLO&CP 5; MC857P 1.80 [MC3408t 3.55| MDA920-A4 3160
r * — s i MC78LI2CP 5 MCB62L 2.27 |MC3418L 31 42| MDA920-A6 3 B4
' Jan el METER KITS MCTBLISCP 57 |mc9saL 4.43|MC3423P1 ) 66| MDA920-A7 500
. b4 &ooo & BUILD A WORKING DPM IN % HOUR WITH MCTBMOSCT 175 IMEISI0AIE 330 lcasrar 1670 | Mosoaoens 3ot
= £ ‘'THESE COMPLETE EVALUATION KITS zg:mgg 1 ;: ;:glus 1.72 [Mca024p 142 | MOA1200
M ) 1350P 1.44 (MCA026P 305 MDA1201t a0
TR OW POWER Jest these new parts 1or yoursell with Intersil's iow MCTEMI2CT 1 26 MC1355p 210 [mcaosar Slllvorizos i:°
® ULTRA L E cost 9 kits, with A/D and MC78MISCT 175 [mc13sap 1.91 [MC4558NCP1 318 | MDA1204 1006
LCO display {7106] or LED tisplay {7107|. Kiis provide MCIBMIBCT 1.75 |MC1384F 2,01 |MC7ROSCT 175| MDA1208 1 66
® UNIQUE BLANKING MC78M24CT 175 (MC1372P 648 [MC7812CT 175( MDA2500 406
all matgaats, incl PC board, for a tunctioning panel meter. MCI9L05CP 112 |mct3rar i eras sl g luoazego g TS
SYSTEM FOR UNUTILIZED CIRCU!TRY ICLITOGEV (LCO). . 33445 ICLIOTEV {LED) 00 m;:t:;g: ::; ug‘:zj"‘ 1441 MCI905CT 2,35 | MDAZS02 432
1403AU 11.07 | MC7906CT 2.3% | MDA2504 458
® LIGHT WEIGHT @ SMALL SIZE (10'x5.8''x2") MC79L24CP 112 |MC1408L6 384 |MCBINIP 350 | MDAIS00 446
HYBRID AUDIO POWER AMPLIFIERS | wcesir 191 [Mc1408L? 475 |mcIB1sP 273 MOAISO1 . 458
~ Matchi MCE63P 320 |MC1408L8 55 M
VERTICAL DEFLECTION Y inous mimEBase pou PN o MCB64P 3.20 [mC1a39L fon NErToree. tag|| deredy oo
Bandwdth 10 TOMHZ £348 00 ) v wenp times O lpsecs/in to avin? N M 5 1.91
§  Cowomng Swachanie DC AC o ground AC ranges Catbeaton accoracy 3% 101 0 2pisecs SI-1010G({10W) § 6.95 TR10 § 790 38 & :g:::gm ey ::z‘:)::g;‘ 2| S O
20y s | Moa3s0E 788
caupiing =34 o1 20 v ranges £10% for O Tusecs S$1-1020G(20W) $1395  TR20 $10.90 s ar 97 |McTaso Sl ey ol I e
P T ks Zranaes TR A-S) BiSocket for abovel 85 LD :L‘ag MCI48EL 133 MDAT0BA 2.7 | MJE340 157
n\ o N I" o . :“ . o o o i e IC684P | MC1489L 1 89| MDA200 177 § MJE3OS55T 129
HOREONTAL DEFLECTION e PowEn neaumemtnte | T SI030COW)$100  TAS0 $1290 | MCBOL 127 MCWBOM 1as|woazoz 2oy | waciss 13
Bandwidth DC to 2MH; £648 &V 10 10V DC v1a diaposable el rechargeab W . A2 1 2
e e B SI-1050G(50W) $27.80  TR50 517 90 MCBI3P  § 1.36 |MC1496G 207| MDA210 330 | Mociot1 286
el 2 e SUTIMLR (o) e Bire] et PHYSICAL DETAILS A-S1-10{Socket for above) 95 MCB3SL 246 | MC1560P 801 MDABOD 782 | MOC3020 315
Dimaneons 10705 85 L2 (25521380L5 mm * Note: One Transformer can power two sudio amplifiers MC836P 1.50 [MC1808P 36! MDABOY B 66 | MOCIO21 352
sci1o Only $369.00 oy e MCB33L 588 |MCrao9P 1.36| MOABOZ 9.50 | MPF102 56
MC839P 356 |MCI0821L 5.25| MDABC4 t 17 1 Mv209 M3
Thandar Frequancy Mater E=X5). ianDHELD and w0224 | MICROPROCESSOR COMPONE
; PO NENTS
® b10 Hz - 200MHz [Resoiution 1 ppm Acrosa Mossuremant Range}
® 6 Selactable Gate Times BENCH/PORTAB LE $139 2 e s 0 (50D

P6502 $11.07 | P6520A

S
$ 5.80 | MCBBOOP $1390 | MCBBSOP § 584
PES024 1450 | PE521 .20 |

@ Input Better than JOmV rms Acrosa Fult Range & Beter than 10mV rma from MCEBO1LT 6584 | MCEB52P 733

DMM’s .

G s P65028 19.90 | PE521A 680 | MCBBO2P 1990 | MCBBS4P 3072
® ¥ 8.Dignt LCO Dimplay P6503 970 PES22 @90 | MCEB08P 1390 | MCBBEOP 1292
PE503A 10.70 | P6522a 1.90 | WMC6809F 539 | MCEBE2P 1676

s
MODEL 4/
8020A 5w,
$179 L~

& Automsticaty Posttioned Decimal Point

* Total: Mode tor Fraquencies Up to 20MHx

® 1MHz Interme! Timebess Avaitable Via Resr Ponel Socket
surad (KH2 01 ms)

P8504 970 | P6530-004 16.00 | MCBB2TP 2,33 | MC68/SL 1068
P65044 1070 | PESID.005 1500 | MCE820P 2075 | MCBBBOAP 3%4
PE50s' 970 | PE532 11,80 | MCE840P 1222 | MCERBTP  B81
PE505A 1070 13.90 | MC6B43P 45,39 | MCE8A2AL 613
76506 970 | P55 3000 | MCeB44P 453g | MCBBASP 272
PE506A 10.70 3450 | MCE045P 4120 | MC68BSP 272
P6507 970 | PE5SY 13.90 | MC6BA6PY CIGEED 2tk

39 50
P85074 1070 | PEB51A 15.30 | MC6B47P 1606 | MCGEBBP 272
PE5S1Z2 1070 | PE520 600 | MCE8SOCP 927 | MCEBBOP 314

® indicetes Units Bong M

TF200 ONLY $394.00

R PES12A 1660 | P6520a 8.80 124 26up  100up
3 7 P8S13 970 | P6521 6.20 $230 $270 8255
| Pes13a 1070 Iresata 6.80 250 2130 210
' L L L L U " ' { MODEL PES Y 970 PE560 15.00 390 370 350
8050A Pe5T4a 1070 | P6S6I 1500 540 520 470
c - PESIS 9 | Pese2 1200 540 .20 a0
R O el $349 PEStsa 1070 | P6563 17.00 | CRT CONTROLLER ?
P6520 600 | 50376 53990 $3430 _s2825

@ C it M D ANCROMNA

8] apacitance [Vieter

z Send check or Money Order to #.0 Box 2208Y, Calver City CA 90230
@ Easy to use - plug m capachor, push range. Cahforrmig resuirnis add 6'. sales 18 Minwmum Order $10 00

8 Thandar Pulse Generator button and read the value to 0.1% Add $1.00 10 cover postage and handling.Masfer Charge and Visa welcomed
@ 0.5 in. liquid crystal displ Plense inciude your charge card number

vl dent Pariod & Pui: dth Control

- LI g hiC onrels ® Exclusi harge/avolt” Inferbank number and espiation date. PHONE OROERS: (213) 641-4064

(@] e ee 5120008 L1200 LlISMUI IS HE) ment circuit (petent panding) holds +0.1% T T e AT 3

w © Pulse Width Range 100ns - 100ms basic accuracy for a full yes UCSON ULVER NTA A LAN

= ® Venable 500 and Fixed TTL Dutputs @ Up to 200 hrs operation on standard 9V Batt. 4318t Brosaway | 11080 setteison Biva 1300 L Fanper Ave n2s M E .:..u Ave

wcton Carver Cry ots ans CA 92708 | Por
Ll'J ® TTL Qutput Capable of Drwing 20 Standard TTL Loads L ‘Eg;-g-v pu-:-bul;on ranges cover 0.1pf to 'Iwgl :‘ -;lz' ;‘; ;;’;:snu s-l;‘:l .‘c,‘“” .,';.o.; g“-;:‘:o
microfarads.

(@] ® Can Be Oparato iggered, Gated, Manual One-Shot or Mar1al Gated Modes © Bost of all it's cas. o (e < aodl _—-

= © Complament Switch Inverts Both Outputs sRtoleT tinloaty g e puagat-only CANCRONA® | SUNNYVALE ATLANTA HOUSTON

g MODEL 938 $179 so3eimm st | i0set b Commo Ren | 3330 Pwmont Ao nE | 7648 Menmona

< 6108 ONLY $219.00 *TUSEve Sunayusie Cw 34087 Atiants G4 20305 Housron T 77088

m 1604) 3240707 1008) 2434121 14041 261 7100 17131 829 3488

CIRCLE 38 ON FREE INFORMATION CARD
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Shop Radio Shack

America’s Number 1 “Parts Place

99w

No Minimum Order' No Waiting! New Items' All Prime Devices!

lone-Generating
Keypad Module

new: 16°°

ito-patch! Remote control circuits!
roduces 12 standard Touch-Tone®™
equencies. 1.5x2" face. Requires
5VDC @ 16 mA. Includes data.
$7-1010 . 16.95
V Colorburst Crystal. 3.58 MHz.
72-1310 1.99

such-Tone is a registered trademark

[AT&T.

Unique LEDs
Low 1 29
Perfect for Electronics

Or Model Building!

[&] TriColor. Red on DC, green on reverse DC,
and yellow on AC. T-1% size. 2.2V at 25 mA.

[8] Red Flasher. CMOS IC and LED in one
276-036

276-035............ -1.39

package! 3-5VDC. Rate: 5 Hz, 20 mA at 5VDC
.29

Ribbon Cable
& Connectors

ew! Low As 499

10-Pin Card Edge Connector.
Ipatible with many microcom-
rs. 276-1558 .. ........ .. 5.95

j0-Conductor Ribbon Cable.

4

278771 6.95 -
LBM 25 Connector. Insulation 9 -
placement type. For easy .

(up to standard RS-232 bus.
1559 v et e Y- - 4.99 =

Quad IC Timer

NEW! ??'%ﬂﬁ

NE 558. Like having four 556s in one
16-pin DIP! Resettable time from 1 uS to
1 hour. Output can source or sink up to
200 mA. Operates from 4.5 to 16VDC.

Full specs included. 276-1742 . ... ... 2.99

Deluxe Dual-FET
26-Range Multimeter

49

+ 10-Megohm
Input

» Dual Linear
Scales for
Easy Reading

*» Carrying
Handle/
Stand

+ Ohms Range-
Doubler

Dual-FET input for maximum accuracy and min-
imum circuit loading. 42" mirrored-meter pre-
vents parallax errors. Measures AC/DC volts,
DC current, resistance. Includes leads. Battery
extra. 22-209 ........ ... ... 49.95

Carrying Case. 22-153

..6.95

Submini SPDT
DIP Relay

Color Coded Gmde

Make Your Car Tape
Player Sound Like New!

319

5vDC
Coil

lly ¥ax%ax716. Contacts rated 1 amp at

39¢

LM383/TDA2002. Bulld in
big power to your next audio
circuit! Provides up to 8
watts RMS with 13.8VDC
power supply. Overicad pro-

Really handy! Quick
numerical readout of
resistor, capacitor, and
inductor values and

IC Audio Ampllfler

| Accessories to
“Wrap Up”’ Wiring
e

- o o 2

Low As 159

(2] Spiral Wrap. Neatly bundies long

lengths of wire. 5' clear and 5' biack. 3!
278-1638............ ...t 1.99
[B) Heat-Shrinkable Tublng Fits over
wire and shrinks when heated. Y to V2"

SVAC Coil resistance: 56 ohms. tolerances. tected. TO-220 case. dia. sizes. 4" long.
5216 . ... .. ... 271-1210 . .. . 39¢ 276-703 . ... .......... 3.19 278-1627 .. ........... . Set of 14, 1.59
12V Lamp 16 Axial-Lead Sound Generator 4-Position DIP
Assemblies Electrolytics “Music Synthesizer” ICl Switch
‘ 95 49 |
Pkg. 189 5 £ 4 ’; 149
of 2

rfect panel lights. 1 red and
jreen with snap-in mounting
1s for V2’ diameter hole.

ng 4" leads. Bulbs included.
2332 ... Pkg. 2/1.89

"

New!

$10.94 individual parts value! Contains
3 each of 4.7, 10, 47pfF; 2 ol 22,
100F; 1 of 220, 470, 1000uF.
35WVDC. Includes reusable storage
box. 272-604 5.95

Linear/I’L Device

SN76477. Create almost any type of sound—
music, explosions, phasers, gunshots. Buiit-in
pre-amplifier provides line-level output.
6-15VDC. 28-pin DIP. Includes applications
and data. 276-1765 . 4.49

4-position miniature SPST switch for digi-
tal or low-current switching. ldeal for
socket or PC board mounting. Standard
.100x.300 DIP centers. Fits 8-pin sccket.
2751304 ... ... .1.49

_1

' 16K Dynamic RAM

13°

New!

Heavy-Duty Cabinet

Save Save 10% on your purchase

of items totalling $5 or more

on this page. Offer good at
participating stores and
deaters. Quantities are
limited, so hurry!

MM5290-055/4116. 16,384x1 bits in a 16-pin

al for housing your next project. Includes lou-

d top for ventitation, handles for eas' carry DIP. Access time: 250 ns. Refresh: 1ms. Re- X .
Eand non-slip rubber feet. 5‘/4x9‘/2x6 quires +5, +12, —5VDC. TTL compatible. With this coupon o
P lac s Shenc o Mo s st ..10.95 276-2505 . . ... ... 13.95 l g
. S M s SEE I . I IR I G BN S S S G
- m
® =
Prices may vary at individual stores and dealers a I o a e o
m
WHY WAIT FOR MAIL ORDER DELIVERY? »
k 1 A DIVISION OF TANDY CORPORATION - FORT WORTH, TEXAS 76102 =
IN.STOCK NOW AT OUR STORE NEAR YOU! OVER 7000 LOCATIONS IN 40 COUNTRIES §
CIRCLE 71 ON FREE INFORMATION CARD 119
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FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST AT FAIR PRICES!
. Proven Qualit y Factory tested products only.
i Guaranteed Satisfaction
3. Over $1,000,000.00 Inventory
1 980 CATALOG NOW AVAILABLE.

Send $2.00 for your copy of the most complets catalog of compu(er products.
A must for the serious computer user.

RAM BOARDS; MICROPROCESSORS STATIC RAMS FLOPPY DISK I/0
-4 . ' o ’ %g%l I: bat to SMb. . .S‘Sl& 124 2599 %00 177101 8 8 Minitioppy 24.95
2 18 bit to 64K 149 . 8 PdA72 Nec Fio, 4995
Slsal 00IS2IG{LsesI21Na) Lo k! 49, 95 TRS-BO/APPI.E 49 95 260, oy 1075 | 21602 a500s fGpLEN 130 125 99 | 3781 Dusl Floomy 2995
. 1,6 P . Sl
ASSEMBLED Kit 3 280A 1450 | 21102 250ns ‘0'1 158 155 115 | 179101 Dual Flopoy. 3695
450ns. 49900  450ns. - 489.00 MEMORY EXPANSION KITS, R - /56 au a1 vmTes o 3
éSOn% 5‘)139.5‘:))% 250ns.  499.060 4116's, 16K (200/250 ns.) Co1802 1395 20 219 25 A/D CONVERTERS
are Board 49.9% 8 pcs for $49.95 BOBOA .8 2114L-250ns. (4045) 650 59 8700 8 tut Eunary 1350
. b v BOBOA-4MH. 1995 2194L450ns. (4045} 550 525 4.75 8701 10 b#t Buny g
Bare Board w/all parts less mem. 99.95 w/instructions & jumpers SALE 6085 ... 1495 895 750 890 | s7038bars s
- 3 1495 585 595 4.75 9400 Fry
© 5100 :, 8K (5-100 Compatible) Call For Volume Pricing ar 930 975 875 785 | 875 swomeaie ™ 2
. wer . 1495 %95 725 625 | 1408066 b
Iéoh\tzooreA MHz OW' * Special: TRS80 Schematic . ... 485 29034(. Suoevshce 2995 295 225 uggtggw' 595
a # Expansion Interface Schematic .. $ 4.95 TMS 990041 4995 795 195 725 | DACOIDt0A 595
[ Assembled 8. Tesied - B CP1600 3995 | AMOD9140/a1 1095 1025 925 | DAC 995
0.00 * Expansion Interface Connector 7.95 6502 11.50 | AMD9130/31 128551185 10.25 TV CHIPS/SOUND
MHz 265 00 65024 18.95 1101 195 w75 125
IM8100. 29,95 P2125/83425 (45ns) 995 835 825
. LOGOS 18K MORY KITS 00, 50008008 LTS 6508 1K x | CMOS 795 795 725 :ﬁ?“";‘cj@?‘c’;ﬁm ;'32
ASSEMBLED # Bank Selectable w Uses 41186 200 ns, 95008 20 Mz 1998 catelchos ;sﬁ 795 728 | Av39603-1 Roairace Game 85
95
:gggg KIT ggg"? 133 gg * Write Protec& ow % Power 8VDC, £16VDC = Ao 2147t PosrdRsiare aes it Taoe ASoaoraasioa s o, CHLL
9. . ns k * Phantom NE is + Upto 4 MHz 8755 4995 AY. 7-1 Shootr e 95
Vector Graphic 8K Kit $139.95 PRI 6743 6895 ™ - V28570 S o S .8
Bare PC Board w/Data $2195 Expando 64 Kit {4116} Adsem. & Tested Add $50. 6809 lares DYNAMIC RAMS NG aiol 1983
iai Offer” Buy (4) 8K 450ns, Kits $117.00 16K $269.00 48K $435.00 e S | s S5 | Mhaase Prescum o832
: ; 818
32K $349.00, 64K $505.00 ADVANCED SUPPORT | ;7\? 8K(|6=ﬁn) ; 845 | LM1889 AF Modulator. 395
The VISTA V-80 TRS80 ADD-ON AMBS 11 Arth, Processor .. 17500 | 4050 4K x 1 (18 Pin) 4.95 | MMS57100 NSC Color TV 695
B 5 9512 Arth Processor. 17500 | 4060 4 x 1 (22 P MMS7104 Clock Gen. 375
Disk Drive System SOROC 9513 Urw, Timing 79.95 | 4096 4xx 1 :le 9-::. ;g: RF Modulator wAusio -8.95
& 235 o serage cagacty an TERMINALS ARk c«-lnwev 1895 | 2104 4K 11 (18 Pin) a78 | MaR Moduiator. EIR)
st 3
o 120 Gy war SALE ey’ oo sl Vies 15| WAVEFORM GEN.
© 45 rach 2o a1 N CHARGE 10120....% 695.00 2-8:)OSUPP°NT c""’f_ szez. :gg RBAAN'I(S 400611483 |' 5038 Functeon Gen .395
1Q 140 995.00 ZBOPIO 25 MHz .87 : 5605, 795 | MC4024vCO 295
il L A ZBOA-PIO 4.0 MHz. 12,95 5280. 495 LM566 VOO 1.95
THE VISTA V-200 FOR EXIDY o — fmoctc 28 'are | 2% i245$159.95 805 tes | Lysee Funcuon Generalor. 5,25
BOA- 40 MH2 1295
e T Model UVs-11E $69.95 N il 202 SOCKETS S AEGISTERS
iom Lt Cogannes v P 3 v = MMS00H Dual2s,
VA0OEX 400 20me 25Bs 119900 vo! Holds 4 Eprom’s at a time v e MME0SBN Duat 356 295
Singee Hean Backed by 45 years 2B0-SIDN 2.5 MHz 3595 5060N Dual 128 298
V200E22 800 20me  28ws 154900 expenence. Z80A-SIO/1 4.0 MHz 30.40 2510A Dual 100 1.95
Doutee Head i 215 MMz 3595 2847 Quad 80 498
V200E-30 600 s-;‘:?w 152400 ) : odelS—sz'l’...s285 00 280510/2 40 MHz 39.40 3381 r‘ns.lgnm 4
VIO E32 12 MEG dDme  32ms 199900 8080/8085 SUPPORT 3357 Quad 80 .895
Double Hoad 8155/8156 /O 2495 8403 16 1 4 FIFQ . 2495
9408 10 Bt Sequencer .995
8755 1/O with Eprom , . 64.95
ATTENTION VIDEO HOBBYISTS!!! N e e v OGS CTS DIPSWITCHES
* BOX BUILDERS Formal Uhit » 98 Charac- B212 8 tat IO .76 CYszosz | 75 CTS208-7 175
* USE AS REMOTE TUNER/TIMER ters - Uppar/Lower Case - 8214 Poonty Int 828 | “ZHRO INSERTION FORCE CTS206 CTS2068 195
# FULL SCHEMATICS AVAILABLE 2 - 8216 Bus Dover .275 &T2085 ‘ 73 Ssoes 1as
u CAR 45 1o 9.5 Adustablg 8224 Clock Gen 295 [16Pn ss50 24P 8750 5 | €rs2066 175 C
* FOR ONLY $5.90! - FREE W/PURCHASE - 80 cov40 col doubie T 288 6 T5206-10 1.85
ARecent Special Purchase Allows Us To Present The Following: wadith  Full 96 char, ASCIl 8226 Bus Orive: . 395 LED READOUTS CONNECTORS {GOLD)
8T m
NEW, UNUSED COMPONENTS EMAKO-22. .$799.00 e $n S TR | ot e M pozsPms2a2 g8
an The RCA ¥OT-201 Vlomnnl Recarder Prois 2132 coline Avalitie with paralel of saral output at Same price. - 18 vanw o 3% o 300 el Camm Anae 9 Hood.. ; 126
1 URF/VHE Turer Subsssemory wih ap FND3S? 387 Am  Comm Catade B Ser Sa .
Sy 'y $50.95 B2ST|M Timer . 1286 pypsgq 500 Aed  Camm Catate (+1) +d 22/5/‘;uw sn'exm s; gg
Bt Frecd 5 Prog. 1/0. 850
ok "mmmm = ‘;‘:"&u"l”"‘“ $30.95 VISTA P-'“NTER — ”57 Prog W‘ 1698 ;:&S?%} g : mw:’a;n 3 S’?&"s“-"m WMOT : 4.95
¥ 3 e 2 : % o wiw .. 4.
3 Dota Ceck Mok KU Fromeser 25 CPS,Full Character 6575 Cre Conroir hos DSRS0 e Comn s (1 |3 50/100S100 Comector .. 395
’ > ’
4. 300 0 10 75 Onm Matchwy 22 Daisy Wheel, 136 Column IO ot 1595 FNOSSD 500 G Corm Carue s NAREDIEC
Siwal $123.34 N0B03 8001 Camm Cathage 1
8 toroee s ,,,N,',.m ] Model 33000 285'-::90“ CHIPS  poa7@i0) 800 fea . Comm Ao 175 zancey
X 6810 128 x am . 475 HPS0B2-TM0 600 Pmi 43 7 Mexdecmai 2095 - 0 lll"icir 23495
PIBBSB Call For Vol - NO- FP1 500 s' ”5'w gg(‘) 2: g 95  HP5082- rw 3 : 4 x 7S¢ Ot AMD 1895 SK S m 34.95
—- 50 HPS082-7731 Comm Ancoe 75 ‘ Logos) 24.95
8828 Prionty Int, TIL3S - Reg 57 795 16K Statc RAM (2114), 2095
IAII BOARDS SPECIAL BASE 11 PR'"TER 6834-1 512 %8 1695 T8 270 Red Mnn'yu:.mon. 1095 | 32K Stetic RAM (2114).. . 29.95
K Altair Mits Dynamic RAM Boards ‘I 6 K 80 Cotumn Impact Printer 8845/HDA6505 CRT Cont...3995  T1L309 0 Reo 995 | 8K Eprom (2708 2485
Auum & Ti IM $119.95 Untested $95.00 * 80 Uines Per Mmnute gg{) o CRT 49 :5 LA Ret &1 7 Hexowoma! 1095 1702 Eprom Board. 300C |
® 115/230 VAC, 50 5095 MAN2A 320 Red  Amay 270872716 Eprom (thach). . 34 95
Low cosT FLO y or 80 Mz. 6852 Senal AalD(Il $.95 MANIDA 270 PFad  Aigra Numanc 895 2708/2716 Eprom (WMC) .. 30 00
® 72,80.96, 120 or 1085  XAN3061 Pad  Comm Anaw Rgni DP 125 | Realume Ciock 34.95
DISK SUBSYSTEM 132 Crar/Line 6862 Mooma'or K 1195 KANI62 300 Rm) , Comm Ancoe Leh OP 125 | ACPProtaBd (3M Conn } ... 27.95
Siemens FDD 120-8 (2) VISTA Floppy Controk ® Seft-Test Swich REG. $695.00 687\A 10MHz OSC.. 2:.3: ::33%3 %g : mﬁ‘\ u: op 0 :;; Vector 8800 Proto. .22.20
ler{S-1004 Case. Power Supply & Cabie, CP/M 0 e Ayt Vector 8803 11 siot MB. . 29 95
Disk Operating Systern Assembied & Tested WITH ALL OPTIONS acerace $599.00 Mow?"gzo""' $300 B | ojomn o Ao a0 179 | ACP Extender wrconn. 1895
Wainul Wood Swdes $1499.00 Ophion “M" Terminal Screen Butter (1820 Char | -$50.00 68047 2495 XAN0S) 300 Geen Owerow CA L6 OF bl e, e TR
# CHECK OUN FLOPPY DISK PHICING ON THIS PAGE # Option “S” High Speed Paper Advance § Graphics...... 5000 XANIOSA 300 Green Comm Camae Age 08 199 | 13 Siot Matnerbours (v)uc; :;2 32
SAVE $300.00  ($1799.00 VALUE) R e Ea Doacet 300 Yeow Comn Aok ANDP 210 | 9 SorkomerBoardWhIG) - 20.95°
SHIFT N ISTER SALE 2 300 Yetow Camm Ao Lsk DP 10 | 8Siot Mother iexpancable) ... 34 65
3 -8 XANIB] 00 Yelow Overtom CA, Lef OF 20 5
WATANABE MIPLOT ) Z-80/Z-80A/8080 CPU BOA S 18 AR 0 Ve Comm Cavwm g 0p 210 | FiccTech Bare Bowas. . CALL
uummwm resonton 10 mm . '2.?"‘3"" ".?.’ :(z:,?: ‘l:?‘:yo.d (::too:” 2528....1.49 - e S -
sty 06 v - crucir gt s ,5;';,,'}"':;,..: e TenAp 518500 2329 149 J4C SPECIAL PURCHASE COMPUTEnISPECIA s
ana 4 oegrees o rotal axpuite draw tetatve 533 1.49
P e b Tt ot $1195.00°, (il e s L 12508 JreT Anaigg ot b 93
2 For ammiz Sowed Asd $16:00 e o TSt
. 10M 7m5cuosmsu5mm:m. |995
IMS STATIC RAM BOARDS 80B0A Kit . $ 99.95 6502 SUPPORT CHIPS | iCM 7207 Osciiator Contrner - 7 80 ‘scou“
250 ns. ) B0BOA Assembled. . .....5149.95 Eeceta e || S e T B o L8y zaLe
. 6528 e, 1195 nerator .
3K Static $209.00 $189.00 6530-002.003,004004 || 12195 | 1CL 7107 3 Digt A LEG) 16095 | RS ostien o '5ae o8
16K Static $449.00 $399.00 $-100 MOTHERBOARD SP 6532 1995 | MC14433P 3% Oigit A/D Converter...... 1396 | | £ ro'cororarw/18x 1099
32K Static $729.00 $629.00 8 slot expandable w/9 conn. 6551 15981 [ poriealliionos FieranCe 5 || cromemcoSys w8990 g290
reg $69.95. .NOW $52.95 PROMS LM 1850N cm..ms Fault IC 3/1.00 :;‘:é_"""",fj,:m '995“:;;;
LM 2000N Quad Ampiiser 2/100 4 %
CENTRONICS PRINTER /- SIEMEN’S FLOPPY T 15 | RN Do | | KSR
eq oit Cor 1 ’
Mode! 737 * Special buy whie supoly lssts S| T 7492 | Av-3.3550 48 gt OmM 2495 m”“ somms 1 L T
® Centronics complete printer © 8 Orive with Double-Density £ 2718-5v. o || MG S R VT 995 | | Tomyoe Modei 43 1343 1150,
® The 737 has everything Check # 30 Day Warranty = 2716-5V, 12V, 2095 | YEM 4963 Mostet Smoke Detector .. 1196 | | ipiot oter 1085. 899
and compare the features, +CMECK OUR £LOPPY DISK PRICING! ¥ 27585V ‘2pps | Z7S0s32 c'n‘:z:""‘(':;" ) 295 | | et owetizer 795 738
® New low price $835.00 el ey 1392 | ULN200387 channel Oiver el | [WRSE Somame
2101AL-4 5
g ACOUSTIC MODEM ATy aTd B 1 Mcuuwﬁumsuncaam 695 v T
\.E sD SYSTE MS BOARDS NOVATION CAT'™ 0-300 Baua 825115512 1 8(18) 1895 | 75202 32 122 | | Loeder 12" Montor 129, 135°
10% OFF! «n  assem Boll 103 Answer. Onginate 825 8. ol ||| A, ‘;3 t: 05 an33 || Convoncs. 737 gos age.
ssc 100 Single Bo-vd Comnumr {2MHz) 26500 § 34900 T A 825126 256 x4 . 490 | Jisen. 199 Lmacss 3 a9 | | Trencom 1100 375, 340,
SBC 200 Single Boara Computer (AMHz) 29800 39300 D’ CAT MODESOR\{:ﬁIICMBLE SOON 825129 256 « 4 15) 4801 |50 695 RCa136 . 239 | | TrencomT-200 595, 825,
280 Starter System 21900  445.00 B0 s12x410G. 850 | tMs2x. 495 AC4131 7 2og | | Sanvos:Montor 220 16s
VDB 8024 Viteo Display Board 33500 45900 823131 1495 | Mclazz 895  COM5027. .3995 | | Sanvo 15" Monior 295, 249
Versa-Flopoy Il 32500  429.00 MONITORS 1 835137 yaps | MM5298-4a/B 295  COM5037....a995 | | Mot 22 MHz Montor 296, 218,
Expando PROM 11500 22500 12 Data Drsaay
SD100 Compuler System w/6aK 6995.00 e 32500 y HOTE:WE PR PaONE
D200 Computer Sysmm wIB4K v Moloroi 17, Hegt Resolution, Vi 5 CHARACTER GEN. =
D™ o ] 251300 faw Lover T ibg0 VERBATIM SOCKET SPECIALS
6800 mcnouoouLE ™ PRICE LIST _ gl : 7300 2513.ADMS (V) Lower ... 14 98 DISKETTES 14 Pin wrw2l. s as
MODELNO. DESCRIPTION e o yieay 1175 100% CERTIFIED ERROR-FREE! | 16 Pin w2l .56
95004 Single Board Mncrocomoule {9506 e lezs | 20 P waw2t 75
9609 Agvanced Singie Bd Comp (6809) 595 00 MCME875. 1450 @ 35 THACKS DOVLE DENSITY, SINGLE-SIOED S POIEERWINR L s
9601 16 SIOI Mother Board 5.00 TYPE DES: PRICE/B0X 10 18 Pin st 15
rd Cage & 2P 15
8 Siot Mother Board INTEL MCS 85 Manual . UARTS/BAUD RATE o esREiE e $2725 | Caiifor vorume bnong
gggg SDCWI:' Srm' - g;g% SALE ¢ OSBORNE BOOXS o SALE 1‘3;5835"‘2\‘{ [ 335 St 16 e v s 2%
9610 Uﬂhlvp;mlo Boa'ﬂupp y 39.00 Intro 1o Micros Vol 0. 3 ::g:g:;://::g ::v',"\ gg: ez mu nnum nlum - u-m DR 'Fsms.(-mun ccsoct M/C. VISA,
9511 Asith. Proc/Memory Module 495.00 B AMEX. CB. o COD COD requires
9612 Bufferad Uti'ty Proto Board 49.00 eag ! V12, b gl T 0 S S empoll Charme oA
9616 32K EPROM/AM Module 25000 (M6403 895" e :“ e e B (SO oy ot
%617 EPROM Programming He. 250.00 jo S s e 22 il < 1 oo e aat
[47] 9620 16 Channel Paratiel 170 Moduls 295.00 VOl Il Some Real Supeon Devpes il 5'56?;,""“5.,“““ SI0E8 BvmE ";z"" o :
9622 Seral-Paraliel 110 Module 325.00 &
Q 9627 16K Static RAM Module 470ns 395,00 s b ot ey BT
9629 32K Static RAM 450ns 695.00 i 4
g 36294 32K Satic RAM 200ns 89500 SOV ERIBOOKS S o 0 100 SN TSRETTES T
9630 Card Extender 68.00 Intio} o Personal i Butless Computing :Damrm Son Sege Density 740 53350 png anc nanding CQD'a $1 BS extra
@ 9640 Multiple Programmable Timer 395.00 [ o5 oRies Comoy KEYBOARD ENCODERS  0%037 12 Hart Sege Densiy Shug 3350 Mol resconsibie for typos Somne
= 9650 8Channel Duplex Serial /OMod. 395 00 o soplfzom ChicalloS igems £0802-01  Sofl Dauble Devssty 0N | 480 dems subrect 0 pnor sele We re-
5 33 Intoliger Tape Controrler 550,00 HEDcressadlqisacing locpates avs2are 1375 FOBO0T Sot Do S D MO 4960 serve ngnt lo kmi quentites. some
96103 32/32 /O Module 27500 Programmng the 28000, HDO65 395 VOLUME DEALER PRICING AVAILABLE o2 o v
w 96702 Contact Closure Module 350.00 Programmng the 8502 74C922. ‘9.95 WE ALSO STOCK DYSA ALL ome.'.', :tlwmm: y'r:'ynw"m sut;-
d UNPOPULATED BOARDS (Also Availabia) 6502 Appicatons Book 74C923. 19.95 NS stiste manutacturer.
P RETAIL STORES OPEN MON-SAT™ P.O. Box 17329 Irvine, Calif. 92713 FOR INTERNATIONAL ORDERS:
- STORE 1310 “B” E. Edinger STORE 674 El Camino Real i H . ~ - y
=) #1 Santa Ana, CA 92705 #2 Tustin, CA'92680 Direct Order Lines: (714) 558-8813 1401 E. Borchard (714) 9530604
i 0 Y, .
é Showrooms, Retail, Warehouse Specializing in Systems (800) 854-8230 or (800) 854-8241 SantaAna,CA92705 TWX:910-595:1565

CIRCLE 8 ON FREE INFORMATION CARD
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N
o
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7400

RETAIL STORES OPEN MON-SAT

ON SN74123N 59
N 22 SN74125N 33
2N .22 SNT4126N 34
an 22 SNT4128N 59
aN 22 SN74132N Lx)
BN 23 SN74136N 95
N 23 N74139N 95
N 23 N74141N 59
N 26  SN74142N 295
N 23 SN74143N 295
DN 22 SN74144N 295
N 29  SN74145N 62
N 29 SN74147N 195
N 39 SN74148N 120
N 59 SN74150N 99
N 2 SN7415IN 67
7N 29 SN74152N 87
N 22 SNT74183N 67
N a5 SN74154N 119
N 29 SN74155N 82
N 29 SN74WEN 89
SN 29 SN7a1sTN 69
3N 23 SN74¥5BN 165
7N 23 SN74160N 95
aN 45  SN74161N 95
10N 23 SN74162N 89
i2Nn 29 SN74163N 87
17N 29 SN74164N 97
I8N 29  SN74165N o7
JI9N 29  SN74186N 120
ON 24 SN74167TN 195
1N 79 SNT4170N 169
2N 57  SN74\72N 595
13 78  SN74173N 79
1a 79 SNT417aN 89
5N 79 SNT4175N 89
16N 79 SNT417EN 85
N 58 'SNTS17IN 85
BN 79  SNT41T9N 180
50N 23 kSN74180N 75
SIN 23 SN7418IN 175
aN 23 SN74182N 75
san 23 SN74184N  1.95
S9N 29  SN74185N 195
50N 23 SN74186N 995
TON 39  SN74188N 380
72N 34 SN74190N 115
73N 38 SNT4I9IN 115
74N 36  SN74192N 85
75N 38 SNT4193N 85
76N 38 SN74194N 85
79N 460  SN74195N 85
BON 59 SN74196N 85
BIN 110 SN?4197N 85
B2N 110 SN74198N 139
83N 56  SN74199N 139
BSN SN7422IN 139
BEN SN74251N 95
B9N SN74273N 106
50N SN74279N 89
91N SN74283N 215
92N SN74284N 390
93N SN74285N  3.90
BAN SN74290N  1.25
95N SN74298N 95
96N SN74365N 68
DTN SN74366N 68
100N SN74367N .79
o7N SN74368N 79
09N SN74390N 190
116N SN74393N  1.90
121N SN74490N 190
122N
w00 35  CDa093 99
01 35 CDao94 295
02 35 CDa098 2.49
%06 139 CD4099 225
07 29 MC14408 1295
%08 139  MC14409 1295
9 49 MC14410 1295
10 4% MC14412 1295
m 35  MC14415 895
12 29  MC14419 495
513 49 CDas501 39
14 139 CD4502 165
s 115  CDa503 69
36 59 CD4s05 895
n7 119 CD4506 75
8 99 CDa507 95
219 49 CDa508 395
920 119 CD4510 1.39
21 119 CDas51Y 139
022 115  CDas12 139
923 38  CDas1s 395
224 79 CDas16 169
225 38 CDe518 1.39
227 65  CD4520 139
028 85  CD4555 495
D29 129 CD4556 99
030 45 CD4566 225
031 325 74000 .9
032 215 74C02 a9
034 225  74C04 39
035 95 74C08 49
037 195  74C10 .49
040 129 74CY4 1.65
041 185  74C20 39
042 95 74C30 39
043 85 74C32 99
044 85  74C42 185
046 175 74C48 2.39
047 25  74C73 85
048 99  74C74 85
049 69  74C85 249
050 69 74C89 4.95
051 110 74C80 1.85
052 110 74C83 1.85
053 110 74C85 1.85
055 395  74C107 119
056 295 74C151 249
059 9.95  74C154 3.50
060 139 74Ci57 2.10
1066 75 74C160 2.39
069 35 74C161 230
070 A9 74C163 239
071 35  74C164 2.39
w072 35  74C173 259
073 35 74C174 275
1075 35  74CIT7S 278
076 129 74C192 2.39
to77 35 74C193 239
lo7s a5 74C195 2.39
1081 35 -74C922 7.95
1082 35 74C823 6.95
1085 195  MMBOC95 150
1089 795 MMBOCO7 126
RE 1310 “B"” E. Edinger

Santa Ana, CA 92705

rooms, Retail, Warehouse

STORE

74LS00N
74LSOIN
74L502N
74L503N
74LS04N
74LS05N
74L.508N
74L509N
74LS10N
74LS1IN
74LS12N
74LS1AN
74LS54N
74LS 15N
74LS20N
74L521N
74L822N
74LS26N
74LS27N
74L528N
74LS30N
74LS32N
74LS37N
74LS38N
7aLS40N
74LS42N
74LS4TN
\74LS48N
74LSSIN
74LS54N
74LS55N
74LS73N
74LS74N
74LS75N
74LS76N
74LS7BN
TALSBIAN
74L585N
74LSB6N
74LS90N
74LS92N
74L593N
74LS95N
74LS86N
74L8107N
74LS109N
74LSHI2N
74LS113N
74LS114N
74LS122N
74LS123N
74LS124N
74LS125N
74LS126N
74LS132N
74L8136N
74051388
74LS139N
74LS145N
74L.5148N
74LS151N
74151538
74LS154N
74LS 155N
74LS156N
74LS157TN
74LS158N
TALS160N
74LS161N
74LS162N
74L5163N

LINEAR

78H05 5.95
78M0B 1.49
78MG 1.48
LM105H 99
LMI0BAH 295
LM300H .79
LM301CNH 35
LM304H 88
LM305H 89
LM306H 325
LM307CN/H 29
LM30BCN/H 98
LM309K 1.49
LM310CN 125
LM3110D/CN/A BB
LM312H 1.7

LM317T 2.75
LM318CN/H  1.49
LM319N/H 125
LM320K-XX"  1.49
LM320T-XX* 126
LM320H-XX* 126
LM323K 495
LM324N 125
LM339N 95
LM340K-XX-  1.49
LM340T-XX" 125
LM340H-XX" 1,25
M344H 195
LM348N 1.85
LM358CN .98
LM360N 1.49
LM372N 195
LM376N 375
LM377N 375
LM380CN/N  1.25
LM381N .79
LM383T 195
LM386N 1.49
LM387N 149
LM390N 195
NES31V/T 378
NE555V -39
NES56N 98
NES61T 19.95
NES62B 795
NESBSN/H 128
NESB6HN 1.7%
NES67V/H 150
NES92N 275
LM702H 299
LM709N'H 29
LM710N/H 98
LM71INH 39
LM715N 195
LM723N/H 75
LM733N/H 98
LM739N 1.1%
LM741CNH 33
LM741CN-14 19
LM747N/MH 19
LM748N/H 39
LM760CN 295
LM1310N 1.80

#2

74LS00

74LS164N
74151658
74LS166N
74L5168N
74LS169N
74LS170N
74LS173N
74L8174N
FALS175N
74L8181N
74LS190N
74LS19N
74LS192N
74LS193N
74LS194N
74LS195N
74LS196N
74LS197N
74L5221N
74L5240N
74182418
74L5242N
74L5243N
74L5244N
74L5245N
74LS247N
7aL5248N
74LS249N
74L5251N
74L5253N
74L8257N
74L5256N
74L5259N
74L5260N
74L8261N
74L5266N
74LS273N
74LS275N
74LS279N
74LS283N
7ALS290N
74L5293N
74LS295N
74L8298N
74LS324N
74LS347N
741L.S348N
74LS352N
74LS353N
74LS363N
74LS365N
74L5366N
T4LSIEIN
74LS368N
74LS373N
74L8374N
74LS3T5N
74LS377N
74L5385N
74L3386N
74LS390N
74L5393N
74LS395N
74LS399N
74L8424N
74LS668N
74LS670N
BILS9SN

BILSIEN

81LSI7N

81L598N

LM1414N
LM1458CN/N
MC1488N
MC1489N
LM1496N
LM1556N
LM180ON
LM1820N
LM1B50N
LM1889N
LM2111N
LM2900N
LM2901N
LM2917N
CA3013T
CA3018T
CA3021T
CA3023T
€A3035T
CA3039T
CA3046T
LM3053N
CA3059N
CA2060N
CA3062N
LM3065N
CA3080N
CA30B1IN
CA3082N
CA3083N
CA30B6N
CAJ089N
CA3096N
CA3097N
CA3130T
CA3140T
CA3 14BN
CA3180T
CA3190N
CA3401N
MC3423N
MC3460N
$GI524N
CAIB00N
LM3900N
LM3905N
LM3909N
AC4131N
RC4136N
RC4151N
RC4194
RCa195
ULN200Y
ULN2003
SN75450N
SN75451N
SN75452N
SN75453N
SN75454N
SN75491N
SN75492N
SN75493N
SN75494N

674 EI Camino Real
Tustin, CA 92680

Specializing In Systems

ADVANCED

& Apple
or Apple

Disk 1l w/Controller integer Based ROM Card.

Reg. $2,220.00, ACP Price $1819.00 SAVE $401.00

Hi-Speed Senal 1/0 $18900  0S65 Digi-Sector $34900
Centronics Prnter /0 180.00  Agple Graphics Tablet 67500
Applesoft I Firmware 18900 DC Hayes Modem I 34995
Apple Clock 26900 Disk Il w Controller 55900
Introl X-10 System 17995 Disi Il 45900
Introl X-10 Controtier 26995 Pascal Lang System 45000
At Music Synthesizer 25395  Parallel Prnter Carg 16500
16 Ch Anaiog Input 24995  Commumcations Card 18900
2 Ch Anafog Oulput 16495 Business SoftwarePrg 62500
13-Key Keypad 11995  Convus 10 Megabyte Dive

visiCalc 12500 462500

COMPUTER
PRODUCTS

II. 16K
IL. Plus $990

v DISK SYSTEM SPECIAL
Apple 11 Plus w/4BK Supermod Video Modulator

Integer ROM Carg $18900
Proto Card 2195
M & & Modulator 2995
Sanyo Cassetle 5495
16X Upgrade Kit 5495
Deskiop Plan 9800
6 Fioppy Controlier 35000
Heurslcs Speechiat 17900
Rompius 16900
Supertaket 27900
Cashier 25000

NEW!California Computer Systems APPLE Clock. Only $124.95

NEW! 280 Softcard for APPLE CPM 2.2 & M BASIC 5.0 $325.00

2.48
1.89
1.89
199
89
99
99
220
1.5
= § NEW!
‘a8 We Now Have The
1.1%
1= § Apple
89 i
» f Silentype
j40 IN STOCK
95
1.90 With Apple Intelligent Interface
.95 Card. Reg. $595.00
1.95 interface Card Has
;:g All Software For NOW ONLY
Hi-Reg. Graphics
110 & Pascal Use.
110 D
1.69
17
IBECKMAN
.98 1
£ Dlgltal Multimeters
295 MODELS TICH wo AND HICH 310
& 00 Chosce of Modeis - The TECH 310 has a aoove
249 teatures. 7 honetions 29 ranges pius 0 25% Voo
59 acauacy
175 The TECH 300 fas 3 05 ok accusacy and 3l
¥ e, e atove features ut withan Irgia-Onms™
4-‘;2 T3 contrty furcton of the 10 2o current ranges.
‘ TECH 300 Digital Muttimeter ... .$100
SO TECH 310 Digial Muttvmeter ... $130.
f2g VC-201 Viny! Carmying Case. $10.
195 o 202 Detuse Carrying Case .. $24.
1.10 ,ﬂ HV-211 High Voitage Probe $35.
1.29 © I\ RP-22 AP Probe $35,
i M\ €231 AC Current Ciamp. .. $42.
175 @3 60241 Doixe Toss Loaa kit . $10
1.95 TL242 Soare Test Laaas 6
195
165 [e—
165
1.49
99
99
73
7 I Music MACHINE 9"
278 WITH 9 VOICES!
275 * NEW U!! Latest Slae ot the An LS| Techvikagy @ Requies
ges) anty one o1 bt 9 vaces. & Uses tvee AY389105 1o rockce
195 mmommwzmwnmm.u
1.95 Software reured @ APPLE™™ N compatioee
85
1985 ASSEMALED ANS TESTED s1 29-95
1.95
170 FLOPPY DISK DRIVES
g:: MP1 B51-5%", 40 tiacks 279.00
Shugart SAG00-5%" 35 Iracks 295.00
LT Shugan 800/801R 8° 475.00
229 Slemens Shugan Compatible Model
1.99
199 PERSC I Model 277 D
199 WANGO/SIEMENS e 25000
199 MPI BS2 5%" Dual 8.00
: WANGO/SIEMENS 262 Dual S4” | 395.00
WANGO/SIEMENS 82. 290

A ATARI 800 & 400

Personal Computer System

ATARI 800 $825.00
ATARI 400 $449.00

e e

ATARI 800 Includes: Computer Console, BASIC Lang. Cartridge, Education
System Master Cartridge, BASIC Language Programming Manual, 800 Operator's
Manual w/Notebook, Atari 410 Program Recorder, 16K RAM Module, Power

Supply, TV Switch Box.
Educotios Syriem Crisfte Proqromy
u

Orsc Dine 59900  US wsty

Prner 49900 YS Government
Prograr Recordes §300  Supervrory Sas
toftwws = 0N Carvvopm Word Masiory (Westerns
Ecaton Sysem Masies Cartnge 2800 Base Sacxiogy

Atar BASIC 5500  Counseng Procecures
Assemoser Detng 00 Prncoms of Accountey
Baskera 200

e 4200 Greal Classcs fEnghsn
Super Brosau ™ 1200 Busres

Music Composer, 5500  Basc

Super g™ 4200 EMectve Witng
Computes Chess, 5500  Aus Mecrancs
Home 5500  Pricpees of Economecs,

3500

Spelbg 3500

s Eecreay 3500
3500

o g Cussotn

e BASC Programmng 1800

BASIC Game Progy 1900

t-Oa Womery

8 RAM Mermary Modue 1000

16K RAM Mermory Module 2500

auster

Bark Oswemes

O Fve Manager 500

Dtovmg Conobler Pax 1800

Pasle Contoler Pay 1800

Joysuch Controlier Par 180

E=CSE=CONTINENTAL SPECIALTIES

Nodel LM-3 40-channel Logic Morutor . 585.00
Model LM-1 Logic Momw

Model LM-2 Logic M moo
MAX-100 100 MHz Por\ab!e Frequency Counter

14900
e Mode! LP-1 Ogtal Logic Prove

Madel LM-2 Economy Prove.

ekl L1-3 Hioh Sped Loge Prve.

Madel LPK-1 Logic Probe

Model LTC-1. LTC-2 Lopecal B i 220058

14-Pin Clip
16-Pin Chip
24-Pin Clip
40-Pin Chip

TEXAS INSTRUMENTS

INCORPORATED

99/4 PERSONAL COMPUTER

Superior Color, Music, Sound and Graphics—and a
Powertul Extended Basic - All Built In.

T1 99/4 Consoie only
available for $659.00

$1099.00

Order now in time
for Christmas

ACPS INTELLIGE

THE
BONE FONE

Q}

® SKIERS
® JOGGERS
® SKATERS
® CYCLERS
You must hear
it and feel it
to believe it

AM/FM stereo
sumounds and
fills your body
with sound.
No earpiugs.
You wear it

555°

P.O. Box 17329

Cxcommodore

PET 5. $775.00

DISCOUNY PRICES
2001-8K

77500 2023 BO-Col Pain Pager Prnter  $9500
2001-16KN 97500 2040 Dual N Drsk Devve 125000
2001-16KB (eg) 97500 Pet 10 IEEE Caose 3995
2001-32KN 125000 IEEE to [EEE Cabie 4995
2001-32%B (reg) 125000  C2N Externa Cassette Dack 9500

2022 80-Col Dot Mar Proter 79500

SINGLE BOARD COMPUTER SELECTION GUIDE

PAOCESSON

soARn PADCESSOR  ACP PAICE  EWCLOSURE §0ARD
Kim-1 6502 16900 95 SC-SBC100
SYM-1 6502 23900 Add 39 95 AIM 65
Cromemco 80 40900 NA Casmac Vo

SPEAKS& SPEAK& SPEAK &
SPELL MATH READ NEW!
8 FUNCTIONS
$59.95 $75.95 $82.95 | (T CU T
e MINUTES @ DATE

Tesas Ingiruments’ remuskable new tamey of Laking learming

auds Each 18 ased on feme- proven learrung techniues that heip

Chidren raach gerune leaming. Luﬂm And thew bii-n

msmmmmzm

Mﬁ- meten v St & 3
msmt&6w7 3, Mignty Verbs,

wmnam 31595

Ls6tms esteies v Spe &

Who's Wno at ine Zoo, and Sn s-wns $1595

acr P
280 2
6502

1802 199

UCTS & GADGETS
QUARTZ LCD WATCH
WITH SNOOZE ALARM

The looks and functions of the
expensive models al an
affordable price.

® SECONDS e DAY

Al in a sman silvertone
metal with matching braceset

An Outstanding ACP Value

ONLY 521 .95

375,

NICE £RCLOSURE
NA

00 Add 4995
00 Inc.

Irvine, Calif. 92713
Direct Order Lines: (714) 558-8813
(800) 854-8230 or (800) 854-8241

RADIO CONTROLLED
OFF-AOAD VEHICLE

FIREFOX

For rough roads, smooth rosds, high speed
chases, it handies ‘em all.

thmvvhnw

speCIFY RED OR siLver $49.95

CIRCLE 37 ON FREE INFORMATION CARD

www americanradiohistory com

INTRODUCING THE

CALCULIGHTER

The only lighter in the wortd thel adds
subtracts, multiplies, divides an

An exquisite gift item tor any occasion. Diferent,
umiGue. A beautitully designed and funclonal
accessory. Three designer melal fimshes:

gold, silver, of black.

GOLD
SILVER
BLACK

SUGG RET.

95.00
85.00
85.00

gl
& LUXURIOUS
TANE

LIGHTER

® 8 DIGIT FOUR
FUNCTION
CALCULATOR

ACP PRICE
$698.96
$59.95
$59.95

FOR INTERNATIONAL ORDERS:

1401 E. Borchard (714) 953-0604
SantaAna, CA92705 TWX:910-595-1565

0861 H39W3034

N
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POTTER BRUMFIELD
4PDT RELAYS FLASHER L E D

ELECTRONIC ;—:ggu';'}‘;‘; ”
s WD | s 1 DESIGN LAB CA-16 RECORDER

specity coil voltage COMPUTER GRADE
. Top quality AC-DC cassette

LARGE QUANTITIES AVAILABLE CAPACITORS ' -
Y ‘\' ”W P, recorder, modified to provide

FLAT LEVER ALL ARE BRAND NEW
HANDLE 1,700 MFD. ;

L . - 5 conti h f re-
ovioe $2.00 e s continuous hours of re
Mi N,l TOGGLE 2% in. dia. x 4% in, - - - ""':’,‘ Ve :\.ﬁf cording and playback of true
' Vi Rl b U ] (BT R L » o ~C® fidelity, distortionfree sound
g B i 3in. dia. x 4% in. > '), 2 7 . on each side of cassette for
e . . ?:35’5"&2?;.5,"4"‘??.;. $2.50 » r 3’ a total of lp hour;. l!nit has
iﬁ / o S 22,000 MFD 15VDC.  $2.50 E ; Oy many special built-in fea- —— =
| 2in.dia. x 2% in. > * tures.. TDK D-C180 cassette | ]25 00*
T e 37 T || [ o $125.

CLAMPS TO FIT CAPACITORS 50¢ ea. |
e S A LI LA LT
‘ 22/144 EDGEBOARD CONNECTOR
$1.75 each TIN SOLDERTAIL .156"x .200"

[ 8%"long.1-1/8" dia, . . : L Record incoming and outgoing
| AXIAL ELECTROLYTIC "f—' = B caH'sj automatically with this all
CAPACITORS . solid state unit connected to
| — S ageacn otorsizso Components not included your telephone jack and tape /
| SO MED IV DG esl-50#2. | TRANSFORMERS * Variable function generator fecorder. Starts recording when '

3718" long £ 1-1/16" diameter
600 MFD. 100 VDC  51.00 ea.

1 HZ to 100 KHZ TTL, CMOS logic levels 1 phone is lifted. Stops when you

2-19/16" long » 1" diameter 115 volt hang up, mgkin_g a permanent
4,700 MFD 16 VDC 2 for $1.50 primaries p ® Six regulated supply voltages, all short recotr'l]il. E?ISI ly installed. No
g WCI);'-;.MWFLASH circuit proof, including 5 voit 1 amp FCC APPROVED . $24.50
PH = 3VOLTS «/ 200MA, $1.2 ie indi i .
CAPACITOR s el P ® Four logic indicators and debounce switches
| 1100 MFD 330 VOLTS | 126VOLTSC.T. % 250MA. 51.50 ® Two CMOS to TTL convertors
T | e T =2 2 ! ® Two large breadboards, all point to point
i x1 16.5 VOLTS ~ 3 AMP $6.50 v
$1.50 Each ions— i
SPEAK E‘“ 50K SLIDE POT 75¢ cach connections—no soldering Solid state. Self contained. Excel-
3X5 EA R| frosstorsioap] i taper . g g lent adjustable sensitivity. Voices
FR, 3 02, Magnet il R s Everything is at the users fmger tips. Qur & G ST et T
80 Impedance | “] Design Lab will soon pay for itself in time trol recarder. Uses recorder mike or
| _LARGE QUANTITIES AVAILABLE | o (R | and component savings. An excellent aid 2% x 1% i %" $24.95*
o 2 X X .
' ALL ELECTRONICS CORP. 'u for engineers, technicians, students, and 8 1168 5 ¥4
| 905 S. Vermont Ave. SENDFOROUR FREE CATALOG hObbylStS. $9995 Phone call Adapter $24.50*, VOX $24.95*, (* plus
e 8 e 90068 p— } $1.00 ea. shipping & handling), 10 hr. Recorder
os Ange em‘) o [[ Free brochure $125.00* (" plus $4.00 shipping & handling). Cali-
(213) 380- :37:%':;3';;’:3:0 fornia residents add tax. Mail Order, VISA, M/C, cod's
Store & Warenouse Hours Ol i CASCADE LABS gkay,dquantity discounts available. Money back guar.
, ] . ta.
Monday theu Friday s | 4156 South Alder Avenue e
s *piomm Shing .” Freeland, Washinglon 98249 (206) 221.7483 ey, T 30241, Poome ooy g ey
CIRCLE 365;4 FREE INFORMATION CARD CIRCLE 27 ON FREE INFORMATION CARD CIRCLE 26 ON FREE INFORMATION CARD

CONCORD

COMPUTER _
COMPONENTS | X EPROMS

1971 SOUTH STATE COLLEGE . NAHEIM, CA. 92806 o Cltches” Surges Or Interferencl D708 1kx8 $ 6, 75
VISA MESTERCHARGE Clhry MINIMUM ORDER §10 00 129 2:2‘5?.11,1.1""23;":"‘""‘“,':;": 2716 2xxs 14.95

CHECK OR M 0 (714) 937-0637 ADD $1 50 FOR £RT afor $110

117 har a hugh prefirmancs EMI Fitor. bush m coreudt
o d , 4Kx8 54,9
N0 COD We MOk and selt over 12 000 1ipenol wem  saguctors  CAL RES ADD 67 12" BLAC Laages.Corf = ". > .r‘ i g ﬁzggu o nfa'i'z’v‘gs?
" K & WHITE

S100 MEMORY yom wonzoe /OE0
'l 6 K ' . i MSM5832
smT"c \ 3 MICROPROCESSOR With 48K of

M V’ , w8 crgg;—;’(l:a:fmom mem08’y900!
Rﬁ ! scmrus 450 [l GENERAL DESCRIPTION $70

$ 2 4900 FULLY STATIC OPERATION - i 5 The MSMS832 3 b monolehc. metat-gete COS miegrates
4K BANK ADDRESSABLE - g Creun Ihat functione 86 @ /esl bma Cloch /calendar for use in With the purchase of
EXTENDED MEMORY MGMT . e G e I X ) the APPLE I/ 48K
ASSEMBLED MEETS IEEE PROPOSED Provis add-eesabie 4 bt 1/ deta of SECONDS MINUTES, setect from the beiow
S-100 SIGNAL STANDARDS 4 " 1OURS, DAY-OF - WEEK, OATE. MONTH. and YEAR Dots ac- SPECIAL PRICING!
&TESTED | 07 OpERATION 5.60 [l o & controned by cixi sacrees. chvp serect reaa, wive anc
v hoid nputs Other funchons mciude 124/ 24H format selecton. s orrion m for.
. . - - ap you dentihcanon and manusl - 30 second correcion i ch
California Computer Systems Ll
SN7482N 1.05 Firmware Card. 49*
SN74928 50 UHF10ACA Cable, 5%
SN7493N 48 PASCAL Card...399
SN7495N 80
SN7496N 70
SN74122N 39
%) SN74136N 95
(6} SN74141IN 69
£ . SN74151N .65
g IMPACT PRINTER . :mus:m 85
® Dot resotuts ics in six densities . N74154N 1,25
B ¢z e S " 2 I
O o Fully sdjustable tractors to 9-1/2 SNT4160N 95
w SN74161N 685
— SN74163N .85 .
w SN74164N 87 Plexiglass cover
SN74165N .87
e SNT4174N 95 as shown
2 SN74175N .89 $9495
SN74180N .75 5 L 24
o SN74181N 115 California Computer Systems
SN7439 .
122

WWW americanradiohistorv com
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sach yourself the latest in electronics:
om the fundamentals to microprocessors

ing for you in the new Heathkit Catalog is an exciting
d of educational self-study programs, that can take
from fundamental electronics through microproc-
r interfacing and computer programming.
thkit/Zenith Educational Svstems offers 11 pages of
rmation on 25 educational courses you can take in
r home. All are clear, concise college-level courses
gned to advance your level of knowledge.

sther you're an old hand at electronics, just begin-
s or perhaps interested in learning about computer
ration and programming, Heathkit/Zenith Educa-
al Systems has the course for you.

cational courses featured in the new Heathkit Cata-
nclude: Fundamental Electronics — from DC and AC
emiconductor Devices, Electronic Circuits and Test
iipment; and Advanced Electronics courses on
se-Locked Loops, 1C Timers and Active Filters.

thkit/Zenith Educational Systems’ full line of com-
er-related educational programs — including
nputer Programming, BASIC, Assembly and COBOL
guage courses and self-instruction courses on Digital
hniques and Microprocessors — is also available.
“Instruction Courses from Heathkit/Zenith Educa-
1al Svstems are the effective, low-cost way to learn
wrrow’s lechnology today:
Lffective because each Heathkit/Zenith course is
uncompromisingly developed for applied, useful
learning. First, you read clear, concise text material.
Then, you see each concept in large, easy-to-understand
visuals. Finally, vou get hands-on experience by per-
forming experiments.

Low-cost because evervihing you need is included with
cach course. For example, electronic parts are in-
cluded with each Electronic Fundamentals course, to
make experimenting easier. And trainers, casscttes,
slides and filmstrips are available for many courses, (o
enhance your learning experience.

Turn to pages 71-82 of the latest Heathkit Catalog for the
full story on Heathkit/Zenith Educational courses.

If you don't already have a Heathkit Catalog, send for
your copy today — at one of the addresses listed below.
Or pick up your copy at the nearest Heathkit Electronic
Center* in the U.S. and Canada, where Heathkit/Zenith
Educational Courses are displayed and sold.

Don't wait until tomorrow for knowledge vou can learn today.

Dept. 020-723, Benton Harbor, M1 49022

In Canada, write Heathkit/Zenith Educational Systems,
1480 Dundas St. E., Mississauga, Ontario L4X 2R7
‘St the white pages of vour phone book for the location
nearest vou in the US. Heathkit Electronic Centers are
wnits of Veritechnology Electronics Corporation

ED-151
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 IF YOU OWN A RADIO, THIS MICROPHONE
WILL LET YOU TRANSMIT FURTHER AND
CLEARER OR WELLGIVE 4
YOU YOUR MONEY BACK!._ =

Guaranteed to A speech processor microcircuit, de-
signed by us, that eliminates splatter,

Ollt perform aﬂy mlc boosts power and recharges its own bat-
on any radlo' Fery.Apatgnted American invention made

in an American town.

CHECK OUT THE EXCLUSIVE FEATURES!

o

CLIPS

ANYWHERE
PROCESSES
SPEECH WITH
COMPUTER CIRCUIT
SOUND SENSITIVE 2
INCHES OR 2 FEET
NOISE CANCELLING
TWO MICS WITH
ONE SWITCH

FRESH CHARGE WITH
NO BATTERIES

YOUR DOUBLE GUARANTEE

outperform any microphone it replaces or re-
turn it for a complete and full refund within 7

j days from the K40 Dealer that installed and
tuned it.

GUARANTEE II

Unconditionally guaranteed for 12 months.
4 Guaranteed against cracking, chipping, or
1 rustlng Guaranteed against mechanical fail-

ure. Guaranteed agalnst electrical failure. No

exclusions. No gimmicks. For a full 12

months

Suggested
Retail

AMERICAN ANTENNA
ELGIN, ILLINOIS 60120

COPYRIGHT AMERICAN ANTENNA
... Sold exclusively by ‘American K40 Dealers throughout the U.S. & Canada.
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