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The best 60MHz scope
costs only $1100.
It's from Kikusul.

That's right, Only $1100 for Kikusui's fop-of-the-line 5060 model oscilloscope. And we also have
four other scopes for as low as $600 in our new 5000 Series.

Not only that, we're offering a two year warranty on each of them, compared to other big
name companies’ limited one year warranties.

When it comes to performance, our 5000 Series has the edge over the Tektronix 2200 Series
in lab quality, chop frequency, and trigger view. Ours also have more display modes, higher
acceleration for better brightness, and sharper focus for better resolution.

Each scope in our 5000 Series is crafted so that it can be used for production, field service,
consumer electronics senicing, or even personal use. The 5060 is a 60MHz scope with 3 chan-
nels, eight fraces, delayed sweep, delay line and alternate sweep, and priced at $1100.Models
5040 and 5041 are 40MHz, dual channel scopes, featuring peak-to-peak automatic frigger-
ing, automatic focus control and a delay line. If you'e interested in a 20MHz scope, we have
our 5020 and 5021 models with features similar to our 40MHz scopes. Both the 5041 and 5021
also have delayed sweep. Prices at $920 for the 5041, $795 for the 5040, $690 for the 5021
and $595 for the 5020. So, whatever model suits you best, you can't get a better scope for
the money.

Of course, there's a reason we're able to offer these bargains and quality. We're one of the
biggest manufacturers of scopes in the world, with over 30 years in the business. Anotherreason
is KIK's nationwide network of lab quality maintenance facilities.

Write us and we'll send complete specifications back to you. Or just take a litle time fo call
us. It's a small price to pay to get big time quality and service.

For sales and technical information Order Toll Free

calltoll free 800-424-5334 800-421-533

(in Calif., Alaska, Hawaii 213-515-6432). s

- = VISA®
17819 figueroa Street = P
@ Klkﬂsul A S
INTERNATIONAL CORP. /X 910:346-7648

* In Canada call: Inferfax Systerns, Inc. 514-366-0392

Subsidiary of Kikusui Electronics Comp.. 3-1175 Shinmaruko-Higashi, Nakaharu-Ku. Kawasaki City. Japan {044) 411-0111
CIRCLE 7 ON FREE INFORMATION CARD

www americanradiohistorv com



SleepSafe

Gives you a SMOKE DETECTOR. ..

an ALARM CLOCK. ..

an EMERGENCY BEACON. ..
and a portable FLASHLIGHT
all in one compact unit.

The news flash broke. “Tragic fire in
Las Vegas kills over 100 people sleep-
ing in their hotel rooms.” The fire
alarms didn’t work! It was a tragic
event; those poor people never were
awaken. They simply never had a
chance.

The statistics aren’t pleasant, they're
shocking! 700,000 homes, hotels and
hi-rises go up in flames every year.
SLEEPSAFE can improve your odds.

Not only does SLEEPSAFE protectyou
everywhere, but it's completely port-
able and needs no wires or installa-
tion.

SLEEPSAFE stores compactly in its
own case. Detects smoke and wakes
you with a piercing 85-decibel alarm.
it's extremely sensitive but specially
designed to minimize false alarms.
Battery operated — (batteries in-
cluded) completely independent of
any outside power source.

SLEEPSAFE also contains its own
slide-out, slide-in, five function LCD
Modular Alarm Clock. The digital
readout includes alarm, snooze-
alarm and backlite. Battery operated
(batteries included).

SLEEPSAFE contains an emergency
beacon light, which automatically
lights during emergencies, and helps
poin: the way to safety. The light stays
onuntil the air is cleared, itcanalsobe
manually turned on or off.

Try one, there's no risk. Send your
check or money order for $39.95 plus
$3.00 postage and handling. (lllinois
residents add 6% sales tax.) Only
credit card buyers can use the toll-
free number given below. Guaran-
teed quick delivery.

We'll ship you your SLEEPSAFE within

one week of our receiving your order
or we'll pay the shipping.

CONSUMER PRODUCTS DIVISION

If, Tor any reason, whatsoever, youre
not 100% satisfied, just return it in its
original box for a courteous refund.

SLEEPSAFE is inexpensive enoughto
putone in every sleeping room inyour
home — especially covering the
children's rooms, SLEEPSAFE gives
you peace-of-mind for older folks, too,
the handicapped...college dorm
students...any loved one at home or
away. It's simply the most practical,
heipful traveling companion you'll
every take along.

SLEEPSAFE is an ideal Christmas gift.
One that will make both you and your
loved ones sleep easier, order a
SLEEPSAFE today.

PRODUCTS OF
THE FUTURE
TODAY

912 West Touhy Avenue, Park Ridge, IL 60068

Call Toll Free (Orders Only) .......
For Information Call ...............
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Why use other computer media
when you could be using

MEMOREX

high quality error free media?

Free Memorex Mini-Disc Offer - Get free discs!

You'll save money when you buy Memorex, because everycartonof 10
Memorex 5% inch mini-discs sold by Communications Electronics has
a coupon good for a free Memorex mini-disc. For every case of 100
Memorex mini-discs you buyfrom CE, you'llget 10 free Memorex mini-
discs, directly from Memorex. The more you order, the more you save.
Offer expires December 31, 1982. All Memorex flexible discs sold by
CE are of the highest quality, certified 100% errorfree and backedbya
full one year factory warranty.

Flexible Disc Quantity Discounts Available

Memorex Flexible Discs are packed 10 discs to a carton and 10
cartons to a case. Please order only in increments of 100 units for
quantity 100 pricing. We are also willing to accommodate your smaller
orders. Quantities lessthan 100 units are availableinincrements of 10
units at a 10% surcharge. Quantity discounts are also available.
Order 500 or more discs at the same time and deduct 1%; 1,000 or
more saves you 2%; 2,000 or more saves you 3%; 5,000 or more saves
you 4%; 10,000 or more saves you 5%; 25,000 or more saves you 6%;
50,000 or more saves you 7% and 100,000 or more discs earns you an
8% discount off our super low quantity 100 price. Almost all Memorex
Flexible Discs are immediately available from CE. Our warehouse
facilities are equippedto help us get you the quality product you need,
whenyouneedit. If you needfurtherassistance tofind the flexible disc
that's right foryou, callthe Memorexflexible disc compatibility hotline.
Dial toll-free 800-538-8080 and ask for the flexible disc hotline
extension 0997. In California dial 800-672-3525 extension 0997.
Outside the U.S.A. dial 408-987-0997 between 9 AM to 4 PM Pacific Time.

SAVE ON MEMOREX FLEXIBLE DISCS ?goq;:aigte.

Product Description Part # per disc ($)
8" SSSD IBM Compatible (128 B/S, 26 Sectors) 3062 2.09
8" SSSD Shugart Compatible, 32 Hard Sector 3015 2.09
8" SSSD CPT 8000 Compatible, Soft Sector 3045 2.99
8" SSDD IBM Compatible (128 B/S, 26 Sectors) 3090 2.74
8" DSDD Soft Sector (Unformatted) 3102 3.34
8" DSDD Soft Sector (128 B/S, 26 Sectors) 3115 3.34
8" DSDD Soft Sector (256 B/S, 26 Sectors) ‘3103 3.34
8" DSDD Soft Sector (512 B/S, 15 Sectors) 3114 3.34
8" DSDD Soft Sector (1024 B/S, 8 Sectors) 3104 3.34

5% SSDD Soft Sector w/Hub Ring 3481 2.34
5%" SSDD 10 Hard Sector w/Hub Ring 3483 2.34
5%" SSDD 16 Hard Sector w/Hub Ring 3485 2.34
5%" DSDD Soft Sector w/Hub Ring 3491 3.09

5% DSDD 10 Hard Sector w/Hub Ring 3493 3.09
5%" DSDD 16 Hard Sector w/Hub Ring 3495 3.09
5%" SSQD Soft Sector w/Hub Ring (96 TPI) 3504 2.99

5% DSQD Soft Sector w/Hub Ring (96 TPI) 3501 3.99

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

Special offer on Memorex computer tape.

If you mail your order to us and enclose prepayment, deduct $1.00 per
reel from our quantity 100 prices. This means Memorex 25JW can be
as low as $12.99 in 100 quantities. Memorex Computer Tapes are
packed 10 tapes to a carton. Please order only in increments of 100
units for quantity 100 pricing. Quantities less than 100 units are
available in increments of 10 units at a 10% surcharge. Quantity
discounts are also available. Order 500 or more tapes at the same
time and deduct 1%; 1,000 or more saves you 2%; 2,000 or more saves
you 3%; 3,000 or more saves you 4%; 4,000 or more saves you 5% and
5,000 or more tapes earns you a 6% discount off our super low quantity
100 price. if youneedfurther assistance orinformation tofind the tape
that's right for you, call the Memorex Computer Tape Technical
Support Group at (408) 987-2937.

CE quant.

SAVE ON MEMOREX COMPUTER TAPE 100 price

Product Description Part # per reel ($)
Memorex IV 2400 feet Wrightline Seal 25JW 13.99
Memorex IV 2400 feet Easy Load Il Cartridge 25JR 14.99
Memorex IV 1200 feet Wrightline Seat 25FW 10.65
Memorex Quantum 2400 feet Wrightline Seal 27JW 16.20
Memorex Quantum 2400 feet Easy Load Il Cart. 27 JR 16.99
Memorex Quantum 1200 feet Wrightline Seal 27FW 12.50
Memorex Cubic HD 2400 feet Wrightline Seal 39JW 18.99
Memorex Cubic HD 2400 feet Easy Load Il 39JR 19.99
Memorex Cubic HD 1200 feet Wrightline Seal 39FW 13.99

New Memorex Lifetime Rigid Disc Pack Product Warra,

All Memorex disc packs sold by CE have a lifetime product v;ranty.

This is your assurance that Memorex disc packs will give you aijfetime

of performance and service. Only Memorex can offer you the Syperior
reliability of their exclusive M Formula. in addition, Memorex wilia gsist
the original user in isolating and correcting any technical issuex that
relate to the Memorex product as well as, when appropriate, repiace
uptoonesetofread/write heads. If youneed furtherinformation totind
therigid discthat’'s right foryou, callthe Memorexrigid disc compatib.il-
ity hotline. Dial toll-free 800-538-8080 and askforthe rigid disc hotlines
extension 1642. In California dial 800-672-3525 extension 1642.
Outside the U.S.A. dial 408-987-1642.

SAVE ON MEMOREX RIGID DISC PACKS %Eeq:rai::“e.

Product Description Part # per pack ($)
Mark 111 5 MB. Cartridge Front Load (8 to 32 Sect.) 95-522XX-03 65.00
Top Load (1-to 24 sectors) 94-522XX-03  -70.00
CMD-16 “Phoenix Type” CDC Cartridge 98-26600-31 160.00
NCR Cartridge 98-26600-32 160.00
Mark Vi1 80 MB. Error Free 72-16600-03 330.00
Flag Free 72-26600-03 320.00
Mark XI 200 MB. Error Free 03-35041 720.00
Flag Free 03-35031-02 560.00
DEC Flag Free 03-35031-03 560.00
Mark XII 200 MB. NCR/CDC Flag Free 03-39001-01 515.00
Honeywell Flag Free 03-39000-01  515.00
Mark XIII 300 MB. Error Free 03-47021 795.00
Flag Free 03-47009 670.00
Mark XIV 80 MB. Unformated Error Free 74-16600-03 365.00
Flag Free 74-26600-03 300.00
Honeywell Format Flag Free 74-26600-08 315.00
CDC Format Flag Free 74-26600-09 315.00
Mark XV 300 MB. Error Free 03-49011 825.00
Flag Free 03-49001-01  725.00

Smith-Corona TP-1 Letter Quality Printer Special Offer
Buy any Memorex product on this page, andget a Smith-Corona TP-1 letter quality
printer for only $585.00 plus $20.00 shipping. Specify serial or parallel version.

Buy with Confidence

To get the fastest delivery from CE of your Memorex computer
products, send or phone your order directly to our Computer Products
Division. Be sure to calculate your price using the CE prices in this ad.
Michigan residents please add 4% sales tax. Written purchase orders
are accepted from approved government agencies and most well
rated firms at a30% surcharge for net 30 billing. Allsales are subject to
availability, acceptance and verification. All sales are final. Prices,
terms and specifications are subject to change without notice. Out of
stock items will be placed on backorder automatically unless CE is
instructed differently. Minimum prepaid order $50.00. Minimum
purchase order $200.00. International orders are invited witha $20.00
surcharge for special handling in addition to shipping charges. All
shipments are F.O.B. Ann Arbor, Michigan. No COD’s please. Non-
certified and foreign checks require bank clearance.

For shipping charges add $8.00 per case or partial-case of 100 8-
inch flexible discs or $6.00 per case or partial case of 100 5%-inch
mini-discs. For tape shipping, add $1.00 per reel. For Disc packs add
$10.00 per cartridge (Mark 111 or CMD-16) or $15.00 per disc pack for
U.P.S. ground shipping and handling in the continental U.S.A.

Mail orders to: Communications Electronics, Box 1002, Ann Arbor,
Michigan48106 U.S.A. If you have a Master Card or Visa card, you may
calland place acredit card order. Order toll-free. Dial800-521-4414.If
you are outside the U.S. orin Michigan, dial313-994-4444. Order your
Memorex computer products from CE today.

Copyright ©1982 Communications Electronics™ Ad #090282

MEMBER

&] DIRECT MAIL/MARKETING ASSOCIATION

Order Toll-Free! MEMOREX
(800) 521-4414 M-

In Michigan (313) 994-4444 FLEXIBLE DISCS

™

4 COMMUNICATIONS
ELECTRONICS™

Computer Products Division

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

DAVID LACHENBRUCH
CONTRIBUTING EDITOR

STEREO TV HITS
SNAG

The dream of stereophonic sound for television in 1983 vanished in a puff of hostile smoke
when anindustrywide committee studying the subject went back to the drawing board instead
of recommending a system. Since 1979, a subcommittee of EIA’s Broadcast TV Systems
Committee has been examining and testing three proposed multichannel TV sound systems.
Each of the systems—proposed by EIA of Japan, Telesonics Systems Inc., and Zenith Radio
Co.—met the subcommittee’s basic criteria: (1) Stereo sound quality comparable to FM
stereo. (2) An additional “picture-related” sound channel for such uses as foreign-language-
translation. (3) Compatibility with existing monophonic-sound receivers.

The subcommittee completed its tests of the three systems on time, and its timetable called
foritto select a system for recommendation to the FCC in mid-October. Everything was going
according to plan when the subcommittee’s steering committee met to tally members’ votes
for a system. However, it was confronted unexpectedly by a charge from Telesonics Systems
that the tests were incomplete. Telesonics requested that the subcommittee reopen its
record—and implicitly threatened legal action unless the subcommittee agreed. Accordingly,
the subcommittee decided to reopen the entire subject to cover the Telesonics objection, as
well as another problem. That new problem related to the discovery that most cable-TV
systems would be unable to relay stereophonic sound under any of the systems, and, in fact,
the presence of a stereo signal could disrupt the carriage of mono programs on cable by
causing adjacent-channel interference.

The delay could be six months to a year, or longer—if the subcommittee ever completes its
work at all. At press-time, the group was preparing to ask the FCC to hold off any action on the
issue of multichannel TV sound until new tests couid be completed. But the FCC staff had
already prepared a proposal for issuance by the Commission to permit TV stations to choose
any stereo sound system which would meet certain criteria—a so-called “marketplace”
decision similar to the one that permitted any of a number of AM stereo systems, all mutually
incompatible, to be broadcast simultaneously. (The AM stereo order resulted in such confu-
sion that few stations bothered to add stereo, and set manufacturers held off making AM
stereo receivers.) TV broadcasters and set makers are concerned that the FCC will issue its
proposal for “marketplace” stereo TV standards (meaning no standard) before the sub-
committee can complete its new tests. If such an order is proposed by the FCC, the
subcommittee will be dissolved, in view of legal opinions that it would be unlawful for
representatives of competing systems to meet while the FCC is considering the issue. No
matter what happens, it now appears there will be a long delay, and if you want to hear stereo
sound with your TV you'll have to tune to a PBS simulcast or go to Japan or Germany.

BANK-BY-TV

The first major home banking and information system has been inaugurated commercially by
Chemical Bank in'the New York City area after a 10-month test in 200 homes. Chemical’s
Pronto system uses any home computer, a telephone modem, automatic phone dialer, and
special program cartridge; the Bank will supply the entire receiving system (except the TV
set), based on an Atari 400 computer, at around $500, but other home computers can be
used.

Pronto customers, who pay a monthly fee of about $10, are able to call up bank statements
on their TV screens, transfer funds among different Chemical Bank accounts, pay bills by
electronic fund transfer, and send electronic mail messages to other Pronto subscribers. The
system plugs into a modular telephone jack and is connected to the bank’s Tandem compu-
ter. Future services to be offered on the Pronto system include financial services such as
portfolio management, teleshopping, educational courses, home budgeting, and security
monitoring. Chemical hopes that its system will become nationwide, and has already pre-
sented seminars to 250 other banks and institutions.

The bank said that more than 250 major companies already are accepting electronic
bill-payment via Pronto—including American Express, Master Charge, Visa, major oil com-
panies, most department stores, Sears, utilities, insurance companies, and major New York
landlords. In paying bills, Pronto users can specify regular monthly payments, and even which
day of the month they wish bills to be paid. Privacy is assured by a triple-security system
including household and personal ID numbers, as well as an individual password. Bank
officials predicted that 10 million American households will have interactive devices attached
to their TV sets by the end of the decade. R-E
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“No one else
gives you
as many
functionsin
ahandheld
DMM.
Now you can

move up to
Fluke”

Suggested U.S. list price

We've got great news for people
who've been holding out for a high
quality, high performance DMM at a
moderate price: Fluke's new nine-
function model D 804 is now available
at select electronics supply stores.

With a suggested U.S. price of only
$249 and features you won't find in zny
other handheld DMM, the D 804 is an
exceptional value. Here's why.

Logic level and continuity
testing: A real time-saver for
troubleshooting passive circuits in pca's.
cables, relay panels and the like. The
D804 has a switch-selectable audible
tone and visual symbols to indicate
continuity or logic levels.

Direct temperature readings in
°C: Used with any K-tvpe

thermocouple, the D 804 delivers fully-
compensated readings in °C from
-20°C to + 1265°C, for checking
heating and refrigeration systems.

Peak hold feature captures
transients: A short-term memory in
the D 804 captures and holds the peak
reading of a motor starting current.

And more: 0.1% basic dc accuracy,
conductance, 26 measurement ranges.
battery, safety-designed test leads and a
one year parts and labor warranty. A
full line of accessories is also available
to extend the measurement capabilities
of your DMM.

Ask your dealer about the
powerful, versatile D 804 and the rest of
Fluke’s new Series D line of low-cost
digital multimeters.

If your dealer doesn't carry Series D)

technical data circle No. 6
RE 12/82 - D804

Multimeters yet, call this number. We’ll be
happy to tell you who does. 1-800-426-0361

MAVW ameri

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

“Father of Television”
is dead at age 93

Vladimir Kosma Zworykin died
this past July 29, at the Princeton
(NJ) Medical Center, just one day
short of his 93rd birthday. Called
"The Father of Television” by
many, he always declined the hon-
or, pointing out that hundreds had
contributed to the art over many
years. Invention, he said, is like
building a ladder, and that as each
engineer added arung, "It enabled
the others to climb a litter higher
and see the next problem a little
better.

The development of modern
television, however, is based on
Zworykin’s steady work from the
1920's onward, especially his in-
vention of the iconoscope, the first
practical camera tube.

Dr. Zworykin was born July 30,
1889, in Mourom, Russia. He
attended the Petrograd Institute of
Technology, receiving an Electric-
al Engineering degree in 1912. At
the Institute he studied under Pro-
fessor Boris Rosing, and was his
lab assistant. Rosing believed as
early as 1908 that the cathode-ray
tube was the solution to practical
television. Dr. Zworykin, who cred-
its both his decision to become a
scientist and his special interest in

television to Boris Rosing's in-

fluence, followed that line of rea-
soning in his work on the icono-
scope and kinescope.

Dr. Zworykin joined RCA in
1929, serving as Director of the
RCA Electronic Research Labora-
tory in Camden, NJ until 1942, and
afterward at Princeton, until his
retirement in 1954.

Besides television Dr. Zworykin
was interested in a wide variety of
subjects, ranging from gunnery
controls through muttiplier tubes to
electronically controlled auto-
mobiles. For a number of years af-
ter his retirement, he directed the
Medical Electronics Center at the
Rockefeller Institute in New York,
working for the development of
electronics methods in medicine
and the life sciences.

Zworykin received his doctorate
from the University of Pittsburgh in
1926. In 1966, President Johnson
awarded him the United States’
highest honor, the National Medal
of Science, “for major contribu-
tions to the instruments of science
and television, and for stimulation
of the application of engineering to
medicine.” Altogether, he received
27 major awards and much other
recognition from groups through-
out the world.

Aircraft entertainment
carried by infrared

A wireless-entertainment sys-
tem using infrared light to carry the
signal is being developed by the
microelectronic systems division

NEW METEOROLOGICAL SATELLITE

TIROS-N (ATN) METEOROLOGICAL SATELLITE is the first of a series of

advanced TIROS-N/NOAA meteorological satellites that is being designed
and builtfor the National Oceanic and Atmospheric Administration (NOAA). In
addition to its usual weather-charting duties, the satellite will be used to relay
distress calls from the emergency beacons of downed aircraft and ships in
distress. Launch is scheduled for February 1983. NASA will act as program

manager for the mission.

of Hughes Aircraft Co. The new
system is known as AIRES (Ad-
vanced Infra-Red Entertainment
System). tt uses a digital system
transmitted throughout the plane
by infrared rays. The signal is re-
ceived and decoded by a headset
worn by the passenger.

AIRES can transmit up to 16
channels. Each headset has a
program-select and a volume con-
trol. Aself-test feature assures that
each unit remains in operating
condition.

The use of infrared cuts the
weight of the full system to less
than half that of a conventional

entertainment system, and the

cost by one-third. Another great
advantage of the infrared
approach is that—unlike earlier
wireless-entertainment systems—
AIRES will not interfere with other
aircraft equipment. It is expected
that the new system will be on the
market by the middle of 1983.

KEYFAX

p

SSS Systems

KEYFAX Electronic Publishing
and Satellite Syndicated Systems
have announced that KEYFAX
National Teletext Magazine will be
ready for delivery to cable house-
holds shortly. This is stated to be
the first large-scale teletext con-
sumer operation in the United
States, and is expected by its
founders to grow to 200,000 cable
households within 30 months.

The new teletext magazine will
be delivered via the vertical blank-
ing interval (VBI) of the WTBS sat-
ellite service, which is available to
more than 20 miilion cable house-
holds.

The service will be offered to
subscribers at a suggested $19.90

per month. That covers $9.95 for

the service itself and $9.95 for rent
of the necessary decoder. Oper-
ators will retain $3.95 per month as
revenue ($4.95 after penetration to

1 percent of their system’s basic

subscribers).

KEYFAX has been on the VBI of
WFLD-TV in Chicago since April
1981, on a test basis. It has also
been on the VBI of the WTBS sat-
ellite service since May 1982, and
was displayed (via satellite and
then through two TV stations) at
the Knoxville World's Fair.

N.J. State Police
Improve their radars

The State Police of New Jersey
have recently publicized their
acquisition of “beam-interrupter”
switches for their radar units.
Those switches, when fitted to the
devices, permit cutting off the
radar beam without turning off the
equipment. When a car suspected
of speeding is sighted, the beam
can be turned on instantly. If he
has a radar detector, the speeder
is not warned until police actually
start taking a reading.

Manufacturers of radar de-
tectors state that such a device is
only minimally effective: “Once the
officer activates the unit to obtain a
speed reading on a vehicle, every
detector-equipped motorist within
its range will receive a warning.
... The beam will alert all detector-
equipped vehicles within several
miles.”

The State Police believe that, in
spite of any claimed deficiencies,
the beam interrupters are effec-
tive, and point out as evidence of
that effectiveness that manufactur-
ers have begun to install the beam
interrupters on new radars as a
standard equipment.

Video programs aid
technical training

RCA's Corporate Engineering
Education (CEE) unit at Cherry
Hill, NJ, reports that a company-
wide program of video courses has
simplified the problem of keeping
engineers, managers, and other
technical personnel at RCA up to
date on the very latest tech-
nological advances.

The company has recently be-
gun to augment the video pro-
grams with live courses on sub-
jects requiring extensive hands-on
exercises and courses for small
group projects.

Most video courses consistof 12
two-hour sessions, conducted as
discussions, exercises, and
hands-on activities supervised by
an associate instructor.

In addition to the more than 70
video courses listed in CEE's cata-
log, CEE maintains a library of
videotapes of technical seminars
and talks; the library is maintained
so that the tapes can be borrowed
and viewed by RCA personnel at
their convenience. R-E
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TEK 2200

MULTI-PURPOSE |
OSCILLOSCOPES

THE PERFORMANCE/

PRICE STANDARD

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

Wide-range verti-
cal sensitivity:
Scale factors from
100 V/div (10X
probe) to 2 mV/div
(1X probe). Accurate

Two high-sensitivity
channels: dc to 60
MHz bandwidth

from 10 V/div to 20
mV/div; extended
sensitivity of 2

to +3%. Acordc
coupling.

mV/div at > 50
MHz.

Delayed sweep
measurements:
Accurate to *.3%
with single time-
base 2213; o
-1.5% with dua!
time-base 2215.

Sweep speeds:
from 0.5 to 50 ns.
To 5 ns/div with X10
maanification.

Complete trigger
system. Includes
TV field. normal.
vertical mode. and
automatic; intemal,
external and line

Probes included.
High-performance.,
positive attachment
10-14 pF and 60
MHz at the probe
tip

sources; variable
holdoft.

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

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

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

“Price FO.B. Beaverton, OR. Price subject to change.

Copyright©1982 Tektronix, Inc. All rights reserved. 135-1

Tektronix 2213

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

The cost: $1200* for the 2213.

$1450* for the dual time base 2215.

You can order, or obtain more
information, through the Tektronix
National Marketing Center, where
technical personnel can answer
your questions and expedite
delivery. Your direct order includes

wWWw americanradiohistorv com

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

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

ORDER TOLL FREE

1-800-426-2200

Ask for Department J0147
In the state of Washington,
Call (206) 253-5353 collect.

Tektronix

COMMITTED TO EXCELLENCE

~ 2861 H3AW303d



®  RADIO-ELECTRONICS

PUBLISHER'S LETTER

This December issue of Radio-Electronics magazine brings the
year 1982 to a close. It has been an exciting one. We delivered four
special sections during 1982—"Video Electronics” in January, “Your
Own Computer " in April and again in October; plus a “Video
Games" section in July. Along the way we were able to publish more
than 150 articles covering a variety of subjects—audio, video, com-
puters, radio, construction, how-to—to name just some of the varied
areas we covered. We also logged a couple of exceptional construc-
tion stories—we showed how to build your own satellite TV receiver;
and a first for home constructors: your own picture phone.

In 1983 we promise to bring you more of the same. The same
quality, the same wide range of subject areas, the same first-rate
electronics that kept you reading Radio-Electronics in record num-
bers all the way through 1982. We've enlarged our staff, we've
added more pages to the magazine, and we've added a sister
publication, Special Projects, that is specially designed to cater to
the needs of the project builder.

However, there are some things we won't do. We will not become
a computer magazine; we will not become a video-games magazine,
and we will not dive into and follow blindly every one of the paths in
electronics that is bound to develop during 1983. We will remain the
broad-based, all-encompassing electronics magazine that we have
been for the past 53 years. Each year we learn a little more, and that
makes us better.

One bit of bad news, however—subscription prices are going up
starting in January 1983. They are going up an average of $2.00 per
year. So if you want to save yourself a few dollars, use the
subscription-order form in this issue—it's inside the back cover. Next
month the prices on that card will be higher.

I'd like to thank you for your continued support and pledge that we
will continue to do our very best to make Radio-Electronics the fin-
est “electronics” magazine you read.

Gy SEAE

LARRY STECKLER
PUBLISHER

www americanradiohistory com
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A FREE 9100 Electronic Soldering System when you buy
either desoldering system by December 15, 1982.

HOT VAC

pORTABLE
DESOLDERING
SYSTEM

vazuc
S!l'»Cc'.:a‘v‘eﬂ (X

Tzke this ruggedly constructed, light-
weight unit anywhere—plugs into any
1Z0V outlet. Solid-state control ad-
justs tip temperature from 500° to

1000°F and suppresses fransient spikes.

High-flow vacuum is activated by a
switch mounted in a handle that's
Liomechanically designed to reduce
fatigue and increase prcductivity.

Super quiet and virtually main-
tenance-free, with Ungar's exclusive
low-noise exhaust and unigue vibration-
gbsorbing pump mounting. All built
into a galvanized steel case with a
scratch-resistant, baked enamel finish.

Comes complete with: Long Life
Tips #2005, #2006, #2007, #2008,
Tip Cleaning Tool #2002; Kleen-Tip
Sponge and Tray #400; and Pack of
1C Filters #2039.

Ungar's newest electronic soldering
system. Electronic, closed-loop
variable control permits temperature
adjustment from 400° to 800°F.
Thermo-Duric® heater delivers heat to
tip and away from easy-to-hold
Micro-Size handle.

Includes naon “on/off” light, right-
or left-hand mount and flexitle, heat-
resistant cord.

Comes complete with: base unit
with built-in controller, handle, 1/16”
screwdriver, tip #9012, sponge and
tip tray, sponge and iron holder.

www americanradiohistorv com

A solid-state control adjusts tip tem-
perature from 500° to 1000“F. The load
modulated heater assurss instanta-
neous recovery and supprassion of
transient spikes.

The switch that activates the high-
flow vacuum is canveniently built into
a handle that is biomechanically de-
signed to reduce fatigue and increase
productivity.

Comes complete with: Long Life
Tips #2005, #2006, #2007, #2008,
Tip Cleaning Tool #2002; Free-
Standing Halder #8800 with Kleen-
Tip Sponge; and Tray #400.

Pack of 10 Filters, #2039.

Contact your nearest autherized Ungar
dealer or call the Ungar Hotline,
toll-free 1-800-421-1538. in California,
call collect, 1-213-774-5350.

Offer good until December 15, 1982,

CIRCLE 9 CH FREE INFORMATION CARD



SATELLITE/TELETEXT NEWS

GARY ARLEN
CONTRIBUTING EDITOR

RADIO-ELECTRONICS

e
o

SATELLITE
APPLICATIONS

The FCC has adopted a new procedure for accepting applications for satellite orbital slots,
tailored for use with the pending proposal to push the slots closer together. The new plan,
which probably will give preference to the 10 companies that have already filed applications,
calls for proposals submitted by mid-May to be considered first in any processing procedure.
After those projects have been acted upon, the FCC will consider new applications. The
action reduces the likelihood that the FCC will conduct competitive hearings if two companies
seek the same orbital slot.

MORE
SATELLITE
DATA
SERVICES

There’s more competition than ever for satellite space—and some of the major computer
companies are now joining the fray. For example, Satellite Business Systems—the partner-
ship of IBM, Comsat General, and Aetna insurance—is setting up a new medium- to high-
speed Data Network Service, designed for customers with lower-volume data com-
munications requirements. In a separate development, American Satellite Company and
Tandem Computers Inc. are jointly developing the world’s first computer network with full-
integrated satellite transmission. The ASC-Tandem project, called Infosat, will offer con-
tinuous online transaction processing, distributed data processing, and information systems
management.

AROUND THE
SATELLITE
CIRCUIT

Legal action on many fronts involving satellite reception: satellite master antenna TV
operators in several cities are suing program suppliers such as Showtime, The Movie
Channel, and others, for failing to deal with them to carry shows; in some cases the SMATV
operators contend that pressure from local cable systems has prompted the retrenchment by
programmers. Meanwhile, in a case that could set a precedent for satellite-TV reception, a
federal court in Washington came down hard on a local dealer who sold unauthorized
receivers deisgned to pick up HBO shows on multipoint distribution service microwave
channels. The court awarded more than $102,000 in damages to Marquee TV Network, the
local MDS-HBO service, resulting from the “illegal conduct” of a small local company which
advertised, sold, and installed MDS receivers; the award was the highest amount ever
granted in a pay-TV piracy case, and represented reimbursement of funds which Marquee
claimed it lost because of the unauthorized devices, which could pick up its HBO signal. The
court also granted permanent injunctions against several other companies that sold similar
reception equipment.

WORLDWIDE
CNN

Cable News Network may become an international service, transmitted via inteisat, if CNN'’s
Ted Turner has his way. Turner is negotiating with Comsat for access to the Intelsat system so
that CNN can be sent to South America, Africa, Europe, and Asia. CNN has already signed a
deal with a Japanese cable TV company to carry CNN in Japan 17 hours per day as soon as
an overseas transponder lease is completed. In return, CNN will begin picking up a daily
round-up of Japanese business news, fed by satellite from Tokyo.

“DISH
STRETCHER”

Imagine a little red wagon—the kind kids play with—equipped with a four-foot satellite dish, a
12-volt battery for power, 100° LNA, and a satellite receiver. Tulsa-based Automation Tech-
niques Inc. called this portable set-up “Toysat”—and used the micro-miniature arrangement
to emphasize the potential value of its new electronic ““Dish Stretcher.” That unit is intended to
erase “sparklies” as well as the other kinds of interference that often afflict small-dish
receiver systems.

According to ATI, the level of sparklies or impulse noise in a satellite picture has been a
function of either the size and efficiency of the antenna, noise figure of the LNA/receiver, or
the carrier-to-noise threshold of the receiver. AT attacked the sparklie problem in a fourth
area of the receiver system: detected video signal. The sparklies generated because of the
smaller dish are identified by Dish Stretcher technology as improper video information and
are removed from the picture signal after entering the receiver. The $500 unitis available from
ATI, 1846 N. 106th E. Ave., Tulsa, OK 74116. R-E
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THE POMONA PROMISE

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

ODEL 3762

FauonA 1iICTRONILS
Femans, CALIIORRIA

That may seem like a tough
promise to deliver on. But if you
talk to the professionals of the
electronics industry, you'll learn
quickly and with great assurance
that the “black boxes” designed
and produced by ITT Pomona
Electronics are looked upon as
the best in the business. Bar none.

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

Since then our line has ex-

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

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

That’s a promise.

All of our products are
described and illustrated in our
General Catalog, and it’s free. Just
call (714) 623-3463 or 623-6751.

CIRCLE 8 ON FREE INFORMATION CARD
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TWX 910-581-3822. Write to us at
ITT Pomona Electronics, a Divi-
sion of International Telephone
and Telegraph Corporation, 1500
E. Ninth St., Pomona, CA 91766.

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

Our products are available
through your favorite electronics
parts distributor.

ITT Pomona Electronics

2861 "H3anW303a
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Special offer to readers of
Radio-Electronics. Advance
Electronics has made the larg-
est oscilloscope purchase in
our history and we are passing
the savings on to you our
customers. The prices shown
are available as long as
quantities last. Please call ear-
ly as these prices will not be
had again.

5" SCOPES 15 MHz TRIGGERED )
SWEEP SCOPE
+%: 1466 WD:-*1476 .
iii-‘s st ¥ mamn——\ 025 | D .",
Y i |
329 395* v Wm *495%

$38904Hd 3ANIONI LON S3040 30iHd

B 18 calibrated sweeps

® Bright P31 blue phosphor

B Video sync separators

’ WAS *645%

WAS 3480 WAS 3570%

Triggered and automatic sweep

Mode automatically shifts between
CHOP and ALTERNATE

Bright P31 blue phosphor
Front-panel X-Y operation
Differential input capability

19 calibrated sweeps—.5uSEC/cm
to .5SEC/cm

Sweep to .1uSEC/cm with 5x;
1.5SEC/cm with uncalibrated vernier

On 1476 mode automatically shifts
between CHOP and ALTERNATE

Front panel X-Y operation using
matched vertical amps

$3804d 3ANTONI LON S30Q 30idd
| " B e 8

Check most digital logic circuitry

) FUNCTION ) DIGITAL | 248 PRECISION NTSC COLOR-BAR
GENERATOR MULTIMETER GENERATOR
- $ 95
‘— S .M& 4 699
3! 00
\ ﬁr € ¥ o Reg. *849
MODEL 1250
SoED 4 Professional studio quality generator. Uitra stable. Ideal for
M 467 VTR work.
"169” 229% |
420 Reg. $194% Red. $259% ] ® Generates NTSC color bars with or without—IWQ signal
® Sine, square and triangle = ® Generates 5 step linear staircase; staircase with high or
output ® True RMS low chroma
® Variable and fixed TTL » Analog display m External video input—modulates rf or i-f carrier outputs
outputs | Peak hold m Crystal controlled rf, i-f, NTSC sync
FLUKE] HANDHELD DIGITAL MULTIMETER ' POWER SUPPLIES
80228 THE TROUBLESHOOTER » 6 | [ AL
MODEL . o . "
80228 RQOOEOEBL functions ® 0.25% basic dc accuracy ® " T

Overload protection

8020B THE ANALYST & 7 functions ®
0.1% basic dc accuracy m LCD display =
Safety design test leads.

8024B THE INVESTIGATOR = 9 func-
tions m 0.1% basic dc accuracy m Peak
hold on voltage and current functions m
Selectable audible indicator for continuity
or level detection.

327 995

was %354,

u |Isolsted 0-50VDC, continuousty
variable; 0-2A In four ranges

329995

was *375

MODEL
1650

@ Functions as three separate suppl-
les

® Exclusive tracking circuit
® Fixed output 5VDC, 5A

*144. S1 94

s249

FREE CASE

® Fully automatic shutdown, adjust-
able current limit

® Two 0 to 25VDC outputs at 0.5A

® Fully automatlic, current-iimited
overioad protection

FOR EACHFLUKE
HANDHELD DMM

® Perfect for solld state servicing

it

R

WE AT ADVANCE ELECTRONICS WISH YOU A
HAPPY AND HEALTHY HOLIDAY SEASON!

www americanradiohistory com
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PRECISION v HICKOK
@ HITACHI VIZ nan
FLUKE
l P €
ERDATA PRECISION DORIC
1' [ "GN 30 MHz TRIGGERED 70 MHz. Dual Time FLUKE 4% DIGIT Y
SCOPE I = BASE SCOPE & MULTIMETERS
s M 1 ]
! 3 Q.‘ W55 |
* e w e [\ ‘e* 5" | MODEL s060A

R

Built-in signal delay line permits
view of leading edge of high fre-
quency pulse rise time.

® Triggers on signals up to 50MHz
@ Rectangular CRT with P31 phos-
phor

Mode automatically shifts between
CHOP and ALTERNATE

B
D
o
m
Q
(o]
m
»
z
]
3
=
o
r
c
]
m
o
b
o]
@
m
1)

ger view on 4 separate inputs.
Alternate time base operation

® Switching power supply delivers
best efficiency and regulation at
lowest weight

WAS $1570
1 mV/division sensitivity to 70 MHz
B 500 pV/division cascade sensitivity
Four-input operation provides trig-

INDUSTRIAL

WTRANSBTOR
1 = s  TESTER 00 ® .05% accuracy
1 i $1 8995 $389 = True RMS
By [ was $239 ® 30KHz bandwidth
& - s B MODEL
| P 5208 %85%?‘ ® Relative measure-
= Now with HI/LO Drive ments
® Works in-circuit when m 4 Digits v
others won't 8 50 KHz frequency response ERBECPe] ey
® Identifies all three tran- ® 10 pV resolution 27900
. " .03°
L] z::\:o':\altm connection 8050A-01 L T('):Jﬁ ;i:; l’aC.V dB $ h
® Audibly and visually in- RECH:?;EABLE ® measurements and memory FREE CASE FOR EACH FLUKE
dicates GOOD transistor relative HANDHELD METER
=

DIGITAL MULTIMETER

$349*

8 Frequency
measurements to
200KHz

® dB measurements

a Relative measure-
ments

® True RMS

® High-speed Beeper

MODEL 8062A

o4 PRECISION

m Sine, square and trlangle output
® Variable and fixed TTL outputs
® 0.1 Hz to 1MHz in six ranges

a Push button range and function
selection

@ Covers 0.02Hz-2MHz
a Typical sine wave distortion under ® 1000:1 tuning range
0.5% trom 1 Hz to 100kHz

FUNCTION GENERATDRS

® Four instruments in one package—
sweep generator, function genarator,
pulse generator, tone-burst geerator

® Low-distortion high-accuracy outputs

a1 PRECISION

MODEL g5 e
3010 $1 79 ¥ =8 $1 7995

was $220. [ﬁ as $229

MODEL L :

g
w20 $299%
was $379. MODEL 830
MODEL 3010 SWEEP FUNCTION ® Automatically mea-
MODEL 3020 sures capacitance

from 0.1pF to 200mF
m 0.1pF resolution

8 0.2% basic
accuracy

m 3 digit LCD display

CAPACITANCE METERS

$149% i e
=

was $185.

MODEL 820

8 Resolves to 0.1pF

® 4 digit easy-to-read
LED display

s Fuse protected
against charged
capacitors

& Overrange indication

20,000 OV

with the purchase of
$500. or more.

&=

80022

54 WEST 45th STREET, NEW YORK, N Y. 10036 212-687-2224
o —
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THE TEST EQUIPMENT SPEélALISTS
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KEIH LEY DIGITAL MULTIMETERS

Model 128: Beeper DMM
designed to meet the tough specifi-
| cations of a major computer
manufacturer. See/hear display
includes over/under arrow and
on/off beeper.

Model 131: 0.25% accuracy
added to the easiest to use handheld
DMM. Color-coded front panels for
maximum clarity, minimum

MODEL Single Trace 15MHz
MS215 MODEL
MS15

) PORTABLE
Non-- inear Systems OSCILLOSCOPES

Dual Trace 15 MHz

MODEL
MS230

Dual Trace 30MHz

Call for our prices

PRICE DOES NOT INCLUDE PROBES

Model 130: Keithley user
research led to unique DMM
designs. Easy to read LCDs, largest
DMM displays on the market.

Model 135: First 41;-digit
handheld DMM, ideal for
analytical/bio-medical service. 10A
range standard on all Keithley
handhelds.

confusion.
Model 128: <139.00 Model 131: £139.00
Model 130: 5124.00 Model 135: <235.00
[IKEITHLEY]
FREE CASE Fivoncio merer

Q-DATA PRECISION

LCD DIGITAL CAPACITANCE METER,
0.1%, 32 DIGIT

® WIDE RANGING — from 199.9 pF tull scale (0.1
pF resolution} up to 1999 xF full scale, In eight
ranges...virtually every capacitance you'li ever
need to measure.

® FAST AND EASY TO USE — Direct reading, push-
button ranges. Just plug In and read.

® EXCEPTIONALLY ACCURATE — provides £0.1%
basic accuracy. | |

& PORTABLE — Palm-sized, light-welght, operates
up to approximately 200 hours on a single 9V
alkaline battery.

® EASY READING — big, clear, high-contrast 31%-
digit LCD display, a tull 0.5" high, readable any-
where.

B VALUE PACKED — Qutstanding measurement
capabiiity and dependability. Qutperforms DC
time-constant meters, and even bridges costing 2
1o 5 times as much.

MODEL
938

$21 900

COLOR

PATTERN GENERATOR

MODEL
1210

$1 2995

was %159

u Generates 10 stable patterns in-
cluding crosshatch, 7 x 11 dot,
gated rainbow and purity.

a Compact for convenient field ser-
vice use

\lIZ

WE STOCK FULL LINE
OF VIZ ANALOG and
DIGITAL POWER
SUPPLIES

\l0|V|M

20,000 Q/V
with the purchase of
$500. or more.

s B
DIGITAL 4 Precision
S T
$ 95 MODEL
299> "M%
. was *375.
MODEL TT 20B ® Pulse period range
g5 of 200 nano-
5399 seconds to 1
Reg. 537 second; frequency
MODEL TT 218 range of 5SMHz to 1Hz
$ 95 B Rise time is less
469 than 15ns for 50-
Reg. $595% ohm high-speed output

\

We carry a full line of multimeters, oscilloscopes,
frequency counters, audio and RF generators, pow-
er supplies and accessories.

Just call our Toll-Free number and one of our
experts will answer all your questions about test
equipment.

—
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i 20MHz 35MHz 100MHz

@H'TACH' DUAL TRACE @H'TACH' DUAL TRACE @H'TAC"" DUAL TRACE 1

—— W/DELAY DUAL TIME BASE

Py

QM? € -

Ml

o iop
-

Bore e

_Qood

0~|
® |

S

MODEL 202

INDUSTRIAL FLAT
FACE RECTANGU-
LAR CRT

499"

PRICE DOES NOT INCLUDE PROBES

MODEL 352

HIGH PERFOR-

569995

PRICE DOES NOT INCLUDE PROBES

MANCE LAB SCOPE.
A MINUS B INPUT

MODEL 1050

QUAD TRACE ABIL-
ITY. A INTENSIFIED

Y. *1499*

PRICE DOES NOT INCLUDE PROBES

BECKMAN
DIGITAL MULTIMETERS

‘ @HITACHI

.

PR
nfﬁ_a()

300

V209 20 MHz, Dual Trace, Portable,
Compl2te with built-in Battery Pack.
V509 50 MHz, Dual Trace, Dual
Time Base, Portable (Battery pack

350
ALL IN STOCK
CALL FOR PRICES

330 360

. optional).

PRICE DOES NOT INCLUDE PROBES

OSCILLOSCOPES

NEW —
NOwW
' AVAILABLE

749
*1395%

WESTON
L 149”

P
ges?
BEEP

u Six Functions

® 29 Ranges

= 0.5% Accuracy on DCV

® 5 Range Audio Response Function

u Color coded easy-to-read front
panel and pushbuttons

= 0.5" LCD Display
u Rugged Case for “Field Use”
u RF! Shielded

e e —— e —

PORTABLE
TRANSISTOR TESTER

& A
WM
$1 0995 was *135.

8 Fast GO/NO-GO jn-
circuit transistor testing

® Fast and thorough
GOOD/BAD out-of-
circuit testing

MODEL 169 §
3'% DIGIT

MODEL 176 $
42 DIGIT

\,

KEITHLEY

BENCH/PORTABLE

I

R —
O

BELL’S
CURRENT
GUN

51 7995

Reg. $199%

MEASURES AC or DC
CURRENT 1MA - 100
AMPS WITHOUT
BREAKING THE CIR-
CUIT. WORKS IN CON-
JUNCTION W/ANY VOM
OR OSCILLOSCOPE

189
269”
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We don’t just take
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Advance Electronics
endeavors to keep everything
we advertise in stock for
immediate delivery.

8 Mastercharge & Visa shipped within 24 hours.

8 Bank checks or Money Orders shipped within 24 hours.
® Personai checks — piease allow 3 weeks for check to clear.

= Ali prices plus shipping charges. Piease call for appropriate

charges. Use our toll free number.
@ New York State residents add appropriate saies tax.
® PRICES SUBJECT TO CHANGE WITHOUT NOTICE.

Quantities are Himited  Offer ends Jan 31,1983
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THE TEST EQUIPMENT SPECIALISTS
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_ New from NRI!
The first at-home training in
videocassette recorder repair
with exdusive videotaped lessons.

Learn TV/Audio/Video Servicing...
includes state-of-the-art VCR, NRI Action Video lessons,
plus full training in color TV and audio repair.

Now, you can learn the hottest, videocassette recorders and video disc action with convenient and effective
most wanted skill in home entertainment players. Well over 2 million units have ~ at-home training.
electronics. .. servicing and repairing already been sold and the demand is just Choice of
starting! Already, qualified VCR techni- Specialized Training

cians are in short supply...people are
waiting up to 2 month for VCR repair.
Good jobs at good pay are going beg-

ging. And NRI can get you in on the

NRI offers you three Master Courses
in TV/Audio/Video Servicing, each com-
plete, each with equipment and training

WWW americanradiohistorv com
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Specialized training on Heath/Zenith Model
2501 25” (diagonal) color TV, videocassette
recorder, or AM/FM stereo you keep for
yourself.

for the specialty you want. Each course
thoroughly prepares you for color TV plus
audio and video equipment. Then, you
take the specialized hands-on training
on the equipment you select.

You can get specialized audio ex-
perience as you build your own AM/FM
stereo system complete with speakers. Or
gain real bench experience with hands-on
TV training as you build a 25” (diagonal)
fully computerized, programmable color
TV and professional test instruments. Or
train with your own RCA videocassette
recorder and NRI’s exclusive Action Video
servicing lessons on videotape.

State-of-the-Art VCR
This modern VCR features
high-technology design with elec-
tronic pushbutton tuning, remote
control, three recording speeds with
up to 6-hour capacity, high-speed
visual search, built-in clock/timer,
memory rewind and audio dubbing
capability. Direct drive motors
and azimuth recording give
outstanding picture reproduction.
It's yours to keep, as part
of your training. You'll not only
use it to learn operation and ser-
vicing techniques, but to play the
absorbing NRI Action Video les-
sons that come as part of your
specialized training. In word
and picture, you'll learn theory,
construction, and service pro-
cedures, see them explained in
graphic closeups. And you get this |
unique training only with NRI! ‘
Learn at Home
at Your Convenience
No need to quit your job or tie
up your evenings at night school. No
time away from your family or expen-
sive travel. NRI comes to you. You are
a class of one, getting both theory and
practical hands-on training backed
up by cur staff of experienced educators.
NRI the Pros’ Choice
More than 67 years and a million
and a half students later, NRI is still the
first choice in home-study schools. A na-
tional survey of successful TV repairmen
shows that more than half have had
home-study training, and among them,
it’s NRI 3 to 1 over any other school.
That's because you can’t beat the
training and you can't beat the value.
Only NRI combines exclusive fast-track
training techniques with modern state-
of-the-art equipment to give you the skills
you need for success quickly and easily.
Only NRI offers such complete training

www americanradiohistory com

with so many timely options for spe-
cialized bench experience. Send for
our free catalog and get all the facts
on these exciting Master Courses
in TV/Audio/Video servicing.
Free Catalog...
No Salesman Will Call
Mail the coupon today for your free

copy of our 100-page look into tomorrow.
It shows all the equipment you get, de-
scribes each lesson in detail. And it tells
you about other important career oppor-
tunities in Microcomputers and Micro-
processors, Digital and Communications
Electronics, Electronic Design

Other NRI courses include microcomputers,
communications electronics, electronic
design, industrial electronics.

Technology, and more. Send today and get
started on a big new future for yourself.
If card has been removed, please write

to us.

NRI SCHOOLS
NRI McGraw-Hill Continuing
Education Center
'1 i 3939 Wisconsin Ave.,
t} Washington, DC. 20016
il

we'll give you tomorrow.

¢861 4383030
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LETTERS

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

ROAD-INFORMATION SYSTEMS

| wish to respond to a letter in the July 1982
Radio-Electronics by Mr. Charles E. Koontz
regarding road-information systems. First
thing, | feel that such systems are really not
needed in most areas of the United States.
Just listen to any local radio station during the
morning or afternoon drive-times, and you
will hear plenty of traffic information. | think
that the functions of roadside-information sta-
tions and auxiliary services that Mr. Koontz is
discussing are already fulfilled by most radio
stations. | also think that the FM system dis-
cussed in his letter is not as practical as the
proposals for roadside stations that would
have been located at the low end of the stan-
dard AM broadcast-band. Those AM stations
could give better coverage and at lower
transmitter power for the same area served.
Alsc low-power and auxiliary services broad-

cast in FM would only be more difficult to
receive ina moving automobile. | also wonder
whether the public and the radio stations are
interested at all in a system to transmit pic-
tures over the existing FM band. That sounds
interesting—but what real purpose could it
serve?

Mr. Koontz must understand that the main-
channel carrier space of a modern FM
broadcaster is very valuable material. To the
broadcaster, it is far more profitable to sell
advertising time than to rent space on his
carrier for SCA or other auxiliary services,
possibly downgrading his signal. Mr. Koontz
should remember that the broadcaster must
give up about 10% modulation percentage for
each auxiliary service. In most cases, that is
not permissible. Note that most stations that
carry SCA or other auxiliary services are non-
commercial. The FM broadcast industry is
more competitive now than it was 25 years

ago. Modern broadcast-equipment design-
ers are really more concerned in allowing the
broadcaster to get the most out of his main
channel.

Now to a discussion on modern FM-
broadcast technology: Mr. Koontz points out
“reduced coverage” from Class-B and Class-
C FM-radio stations; that is far from the real
truth. Modern FM broadcasting antennas,
built from the late 1960’s to date, use a circu-
larly polarized radiation pattern—that is, the
antenna radiates in both the horizontal and
vertical planes. Older antennas radiated only
a horizontally polarized signal. Such horizon-
tally polarized antennas are totally useless to
the modern broadcaster. A majority of the FM
receivers now used by the public use ver-
tically polarized antennas.That includes port-
able radios and automobile receivers. A mod-
ern broadcaster is most concerned with
“penetration”—the number of receivers that

RADIO-ELECTRONICS
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Model 7000

Model 310
$70.00

NEW

1. High resolution, uP controlled reciprocal
counting design provides both input signal fre-
quency and period measurements.

. Drop-resistant, hand-size V-O-M with high-
impact thermoplasitc case.

2. 20,000 Ohms per volt DC and 5,000 Ohms per

volt AC; diode overload protection with fused

Rx1 Ohms range.

2. 80 MHz frequency measurement plus event
counting to 1 billion and elapsed time meas-
vrement from 100 uS to 100 hours.

BLUFFTON, OHIO 45817
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3. Single function knob for easier operation and
built-in self-testing confidence test circuit.

Model 7000 TCXO version $440

Contact your local Triplett Distributor or Factory.
Phone 419-358-5015, TWX 810-490-2400.

®
®

. Single range switch; direct reading AC Amp
range to facilitate clamp-on AC Ammeter
usage.

Contact your local Triplett Distributor or Factory.
Phone 419-358-5015, TWX 810-490-2400.

Triplett performance
a tough act to follow

Triplett performance
a tough act to follow
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It's like having X-ray

ears...

Tiny, powerful electronic ‘““ears’’
let you hear whispers through walls,
conversations 2 miles away.

The Dyna-Mike
Transmitter

it's smaller than a quarter. But DYNA-MIKE
will transmit every sound n a room to an FM
radio tuned to the proper unused frequency.
from 3 mile to 2 miles away.

If you're at a
neighbor's home
a block from
your own,
you can
hear your baby's
cry. or you can
tell the instant your
spouse comes home. If two
of you are driving tandem in two cars, one or
both of you can communicate with the other
even if other cars drive between you

DYNA-MIKE has as many uses as your im-
agination can think of. For a business con-
terence. let the tiny microphone sit unob-
trusively on the table or concealed on a shelf.
and you'll be able to record every word. For
businesses, you can put an FM receiver in a
warehouse or remote office and * broadcast
instructions or orders to be filled.

Public speakers never had a better friend
than the DYNA-MIKE. No wires or setup — |ust
turn on one or more radios and your speech will
come through with perfect fidelity. Put one on
the front porch 1 you hear a suspicious sound
turn on the radio and you Il hear the doorbell or
the ring of the telephone.

Choose Your Model

New Horizons is introducing three models of
the DYNA-MIKE supersensitive broadcast
microphone. Model [C-18 is the world's
smallest micorphone — it's a miracle of elec-
tronic miniature power, with a high-fidelity
range of 1800 feet. Introductory price is
$129.95 (two for only $119.95 each).

Model X-18 is the longest-range microphaone.
with an unbelievable two-mile range. Introduc-
tory price is $149.95 (two for only $139.95
each)

Model X-3 is the most sensitive microphone.
it broadcasts perfect-quality sound even from
low-levels or whispers, up to 1,500 feet. In-
troductory price is $99.95 (two for only $89.95
each).

Each microphone is fully wired. complete
with standard HC-1.35v. battery, good for 100
hours of continugus use and easity and inex-
pensively replaceable

0t course you're protected by the New
Horizon guarantee: use any DYNA-MIKE
transmitter microphone for 30 days. with the
right to return it for a full refund if you're not
delighted.

— Phone or use this coupon —

The Super-Ear

You'll hear it all.

Effortlessly, you can hear not just a baby’s
cries. but quiet breathing, through a concrete
wall a foot thick. Put the SUPER-EAR earphone
in your ear and place the speaker on the wall
That"s all there is to it

SUPER-EAR hears everything, and even more
astounding, hears it clearly. It's as though the
wall weren't there. 1f you're coming home late
at night and think intruders are in your
residence, let SUPER-EAR find out for you.
Want to know it the meeting is over in the room
with the closed door? SUPER-EAR will tell you
in a second

SUPER-EAR is undetectable from the other
side of the wall. The quality of sound has amaz-
ing fidelity—good enough to record, and
SUPER-EAR has its own built-in recorder jack

Because SUPER-EAR is the uitimate listen-
ing device, you can PRy
use it to pinpoint hidden g S
squeaks in your car
or the source of
mysterious
engine
noises.
Construction
expets use
it to check
for flaws
or cracks
in buildings.

It Works Anywhere!

e
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Ever put your ear 1o a railroad track to try t0
hear the train? Try it with SUPER-EAR. You'!l
hear that train many miles away Use it as a
powertul stethoscope on yourself. a friend, or a
pet. You can even hear a bird's breathing.

The only source for SUPER-EAR is New
Horizons. Choose from two models — Maodel
SB-5, with uitrasensitive microphane, $139.95
(two for only $129.95 each); or Model SB-1
with suction-type microphone. $39.95 (two for
only $89.95 each).

Use your SUPER-EAR for 30 days. !f for any
reason you're not delighted, the absolute New
Horizons guarantee means you can return it for
a prompt refund.

The Phone Answerer
Recorder

The PHONE ANSWERER/RECORDER con-
nects in seconds between any tape recorder
and your telephone. When you're away it
automatically delivers a message up to 20
seconds to anyone who calls: when you'll
return, when to call back, where you are.

When you're there, the ANSWERER/-
4“ & RECORDER starts
I any cassette recorder
‘m automatically
\ ANsng when you pick

< up the phone
h and shuts
oft when you

\\ hang up.

It records both sides of the conversation with
astonishing clarity, giving you a permanent
record of every call. preventing unauthorized
use of your phone, and eliminating misun-
derstandings over what was said. It's specially
wired to extend recording time on your tape
recorder. Needs no batteries - it's always
“alive'” .

The PHONE ANSWERER/RECORDER is a
masterpiece of miniaturization. It's yours for
$49.95 (two for only $44.95 each). PHONE
RECORDER unit alone. records but doesn't
answer, $29.95 (two for $24.95) each). Every
instrument has the unbeatable New Horizons
guarantee

For immediate service on credit card orders,
call toll-free 24 hours a day, seven days a

week:
1-800-227-1617
Ask for operator NO. 110
in California: 800-772-3545

We Absolutely Guarantee! Use any electronic
instrument acquired from us for up to 30 days.
if you decide for any reason that you don’t want
to keep it, return it for a 100% refund.

NEW HORIZONS

245 Fifth Ave.
Suite 1516
New York, N.Y. 100186

o — — — ——— — — N S S S S —— T A S— N— — L e w—— —

New Horizons, 245 Fifth Ave.,
Please ship at once, with 30-day money-bach
Super-Ear Model SB-5, $139.95

2 for $129.95 each

Super-Ear Model SB-1, $99.95

2 for $89.95 each

Dyna-Mike Model IC 18, $129.95
2 tor $119.95 each

Dyna-Mike Model X-18. $149.95

Dyna-Mike Model X-3. $99.95

2 for $89.95 each

Phone Answerer/Recorder, $49.95
Phone Recorder, $29.95

2 for $24.95 each

Suite 1516 PE , New York, N.Y., 10016

guarantee. — Phone or use this coupon —

Indicate payment method:
Check enclosed

___ Billto VISA Master Card

No. —

Expires Signature

Name L 3
Address o _ _
City State Zip_

Piease add $1.75 per total order for shipping.

|
|
|
|
|
|
| 2 tor $139.95 each
|
|
|
]
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his signal can reach in the station’s service
area. It is true that horizontal-polarized an-
tennas could give the station better range, but
that would be useless to people who have
vertically polarized antennas on their receiv-
ers.

As far as transmitters and exciters are con-
cerned, any station still using a 25-year-old
exciter and transmitter would not survive.
You could get by with using a 25-year-old
transmitter in AM radio and TV, but not FM
broadcast. In fact, most of those old FM
transmitters were relegated to auxiliary serv-
ice, or even scrapped, when FM stereo came
about. This is why: Old transmitters used
modutator and multiplier stages that had in-
sufficient bandwidth to handle the stereo-
modulating signal. Also, the multiptier stages
distorted the stereo information. A modern,

solid-state FM exciter is actually a marvelous
instrument compared to the primitive excit-
ers. Its solid-state modulator and AFC circuits
require little or no adjustments, and are cap-
able of far lower distortion and greater band-
width. There are only a few or no multiplier
stages that don’t require tuning. The new ex-
citers are compact and efficient, and not sus-
ceptible to microphonics.

The modern transmitter is a far superior
performer compared to the older models. The
newer and more efficient stages give wider
bandwidth, easier tuning, and are much more
efficient. They are less likely to cause distor-
tion and harmonics. The modern transmitter
is very “transparent” to the exciter's signal.
As far as interference is concerned, such pro-
blems are very rare, because both transmitt-
ers and exciters are well shielded.

4> DIGIT PORTABLE
RESOLUTION.

There are times when a
3% -digit multimeter just
can’t.cut it. When you
really need resolving
power, you need a
4Y:-DMM. For example, if
vou're measuring a
15VDC supply, you can
see every millivolt of

Model 255

NiCad batteries. Plus its
AC line operation, addi-
tional accuracy and front-
panel configuration give
you the udded perform
ance of a laboratory/
bench instrument.

For immediate delivery,
demonstration, or instru

RADIO-ELECTRONICS

change on a 4% -digit in-
strument. But a 3% won'’t
show a change of less
than 10 millivolts.

The Model 945
packages the resolution of
a full-function 4% into a
convenient calculator-
style case. With simple
one-hand operation, 100

hours disposable battery
life, and the high-contrast
LCD readout, the 945 is
an unbeatable instrument
for the field.

The Model 255 does
double duty. It is a
portable instrument,
operating 100 hours in
the field on rechargeable

The leader in 4% digit multimeters.

mentation catalog, just
contact your local Data
Precision distributor
or call:

(800) 343-8150
(800) 892-0528 in
Massachusctts.

Maintaining the
Integrity of

Measurement.

ACDC price
Frequency Converter (ﬁréc;\a)

Model Accuracy DCV ACV Current Ohms Response Type =
945 +.05% 10uV- 10pV- 10nA- 10mQ- Average 1kHz $265
1000V 700V 2A 20MQ Sensing |
T 255 +.03% 10uV- 10uV- 10nA- 100mQ-  Average 1kHz $295
1000V 500V 2A 20MQ Sensing
245 +.05% 100,V- 100pV- 1pA- 100mQ- Average 50kHz $385
1000V 500V 2A 20MQ Sensing B
248 +.05% 10uV- 10uV- 10nA- 100mQ- RMS 20kHz $385
1000V 500V 2A 20MQ Sensing
258 +.05% 10pV- 104V~ 10nA- 100ma- RMS 20kHz $355
1000V 500V 2A 20MQ Sensing B

DIVISION OF ANALOGIC CORPORATION
Data Precision Division of Analogic Corporation, Electronics Avenue, Danvers, MA 01923, (617) 246-1600, TELEX (0650} 921819

N
N
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Here are some other considerations that
broadcasters use in evaluating transmitters:
They want something that is very energy-
efficent, because the transmitter uses more
electricity than any other device that the sta-
tion uses. Older transmitters are just too in-
efficient, and every kilowatt the transmitter
uses means bigger bucks each year on the
power bill. That is getting very important.
Also, parts and tubes for 25-year-old
transmitters are getting very expensive, and
difficult—if not impossible—to obtain, be-
cause so many of the manufacturers have
long gone out of business. Even parts for
equipment 10-15 years old have become
hard to obtain. Also, old transmitters were not
available in the power levels that broadcast-
ers require now. The use of lower-gain, wide-
beamwidth antennas requires a higher-
power transmitter.

To sum it up: If Mr. Koontz would listen
carefully to an FM radio station using new
equipment, he would be surprised at how well
it can perform: far better than 25-year-old or
even 10-year-old technology. It's just like try-
ing to say that a 20-year-old black-and-white
tube-type TV set is better than a solid-state
1982 color receiver.

I can agree with Mr. Koontz on FM tuners. If
someone asks me about them, I will reply that
spending more than $500 on a tuner is a
waste of money. | laugh at people who spend
$1000 on a tuner and brag about the recep-
tion. These days, hi-fi FM listeners are in a
minority; modern radio stations try to cater to
those listeners who have portable radios.
What sounds good on a portable may sound
foud, dense, and harsh over your stereo.
Whether you like it or not, that's the way it
is—I don't agree with it, either.

To tell Mr. Koontz more: The transmitter is
actually a minor cause of signal degradation
for his station. The most probable cause is
the telephone lines that the station may be
using to retay program material to a remotely
located transmitter. Those telephone lines
can have unstable frequency response and
distortion. Also, transients, intermodulation,
and phase distortion over those lines are a
problem. | don’t want to downgrade the tele-
phone companies that provide those lines.
Most of them try to be cooperative and are
sympathic to the stations’ needs; they do try
very hard to provide adequate service under
tough conditions.

If the station is lucky enough to be using a
microwave STL system, the improvement in
sound quality can be very startling. Another
problem that stations have is distortion in
phono and tape systems—those can have
more distortion than atypical new transmitter.
The problems are the same as those you
have with phono and tape machines in your
stereo at home.

I can also agree with Mr. Koontz about the
Grundig FM receivers: They were high quality
for their time. True, the older ones aren't
stereo, but they could give excellent results. |
have a Grundig radio-phono console that has
an AM/FM shortwave tuner that suffered the
same fate as some of Mr. Koontz's receivers:
bad switches, old capacitors, and old age.
The person who gave it to me said that he
purchased it in 1959. | am now unable to
repair it because the switches are unavail-
able, along with some of the tubes.

| apologize for the length of this letter, but |
had to go to lengths to explain what is going
on these days in modern radio stations. |
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RCA, Philips-ECG and G.E., to name a few. And
for good reason.

Only three years ago TCG started out with just ten
parts in its line. Today we're one of the major success
stories of the electronics industry, and frankly, the big
guys are getting more than a little uneasy.

We've grown so rapidly because we give you more
of what you're buying the other manufacturer's parts
for. We test all of our parts extensively on state-of-the-art
equipment during every phase of production. So you'li
get more quality and our full, two year replacement war-
ranty. And, in a time that has seen the other manufacturers
adding fewer and fewer parts to their catalogs, we've
added 800 new parts this year alone.

That's why more and more techni-

cians in the know are turning
to TCG’s Replacement Master
Guide. It cross references
over 210,000 different part
numbers—more than G.E.,

or RCA.

NEW-TONE ELECTRONICS

TCG uses a SpeC|a| com- TECHNICIAN COMPONENTS GROUP,
a 44 FARRAND STREET.

puter controlled inventory BLOOMFIELD. NJ 07002

G.E. is & registered trademark of the Genera! Electric Company.

MVW ameri
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WHO'’S
AFRAID OF

system, so when you decide to replace or design with
TCG, you kncw you'll always be able to find the part you
need on your distributor’s shelf. And TCG replacement
parts come in either polybags or carton packs with
device type, rating limits, package diagrams and replace-
ment equivalents right on the package. So finding the
correct part for your component has never been easier,
faster or more convenient.

No matler what area of electronics you're into, TCG
replacemeni semiconductors are the parts for you.

MAIL TO: .
NEW-TONE ELECTRONICS; TECHNICIAN COMPONENTS GROUP.
43 FARRAND STREET. BLOOMFIELD. NEW JERSEY 07003

] PLEASE RUSH ME THE 1982 REPLACEMENT
MASTER GUIDE.

(NAME)
(ADDRESS)

(STATE)
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know because | have worked, and still work,
as a Maintenance Engineer for a prominent
AM/FM station in the Washington, DC area. |
have lived here for close to 10 years.
THOMAS REX OLIVER,

Forestville, MD

COLOR COMPUTER

| believe that Marc Stern made an error
when he stated on page 51 of the October
1982 Radio Electronics (in the section deal-
ing with Radio Shack's TRS-80 Color Com-
puter) that **._.the number-crunching
capabilities of this system are slowed by its
clock speed of .894 MHz.”

While the CPU clock speed certainly
affects the overall speed of a system, it does
not tell the whole story. The Color Computer

can hold its own against a Radio Shack Mod-
el il with Z-80 Processor running at 2.03
MHz. When output to the screen is required
during a benchmark test, the Color Computer
gains almost a 2-1 advantage in speed be-
cause of the additional circuitry that it
possesses to control the video. A quick
glance at the benchmark article in the August
1981 issue of Interface Age will convince any
reader that the CPU clock speed does not tell
the whole story when number-crunching
speed is being considered.

Another point: Whileitistruethata32 x 16
screen format is certainly restrictive for word-
processing tasks, many word-processing
programs for the Color Computer now come
with a 51 x 24 upper/lower case character
generator in software.

GOLDEN RICHARD llI

CWR-6700 Telereader.

' BOX 365

PRINT THE WORLD

See What You've Been Missing!

Stay in touch with world events, monitor weather, ship
traffic, and radio amateurs. Connect to your receiver
and display shortwave radio teleprinter and Morse
code transmissions with the new receive-only HAL

® Receive ASCII or Baudot RTTY

® Six standard RTTY speeds

® 3 RTTY shifts for low or high tones
@ Adjustable space for fine tuning

® Receive Morse code — 4 to 50 wpm
@ 16 lines by 36 or 72 character display
@ Two page video display

@ Parallel ASCII printer output

® Requires +12 VDC and external TV monitor
® One year limited warranty

® Small size (8" x 3" x 12.75")

Write or call for more details. See the CWR-6700 at
your favorite HAL dealer.

1 HAL COMMUNICATIONS CORP.

URBANA, ILLINOIS 61801

217-367-7373
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CHANGES

The October 1982 issue of Popular Elec-
tronics announces that its name is to be
changed to Computers & Electronics. The
editorial annoucing that seemed proud of the
change. I regret it. There are lots of computer
publications, and there will be more, but it is
becoming increasingly difficult to find major
publications dealing with electronics con-
cerns not directly involved with computers.
There are readers whose interests who do
not revolve around computers.

| hope that a similar change will not come
upon Radio-Electronics. Your magazine
has done a lot to emphasize and clarify basic
principles, and for a long time has been very
useful in any number of practical ways. It has
looked to the future through those means. |
hope that you do not allow it to become more
specialized.

CARL F. HARTMAN
Newport Beach, CA

As we stated at the end of our October
1982 editorial: *...we do not intend to become
a computer magazine. Radio-Electronics
remains dedicated to the broad coverage of
the entire electronics industry."— Editor

STANDARDS

I would like to comment on Dane E. Erick-
sen’s letter in the July 1982 Radio Electro-
nics, concerning FCC-mandated standards
for teletext, color TV, and other such things.

Among my other gadgets and toys, lown a
Sony Betamax VCR, a cassette tape player
(several, in fact), the typewriter upon which
this letter is being written, and many other
things that started out by competing in a free
market with devices that did the same job
differently.

All of those things have prospered and sur-
vived without any government agency man-
dating any standards at all. In fact, the strug-
gle between VHS and Beta videotape for-
mats goes on as we speak. | buy Beta tapes,
while the owner of a VHS machine buys VHS
tapes. Itis clearly to my advantage to force
the VHS people, by law, to change to Beta
format so that | can always find the tapes | like
in my format.

However, what if VHS turns out to be a
better format in the long run? What if, in five
years, a new system based on presently un-
foreseen technology comes out? A manda-
tory system freezes out such advances.
Color TV here, which is seen to be such a
success by advocates of mandatory stan-
dards, is actually quite inferior to the PAL
standards in Europe, because they froze their
technology a year or two later than the U.S.
did. Who can tell what standards we might
enjoy today if there had been no freeze, con-
sidering how much difference a couple of
years’ progress in Europe made in picture
quality?

If we are to engage in predictions, let me
make some: Teletext will prosper uniess the
space is needed for other uses (like caption-
ing). AM stereo will be used and will prosper if
people care. (I don't believe that it can com-
pete with FM, because of bandwidth limita-
tions.) If those and other ideas falil, it will be
because people do not really need them, or
want them, and not because the government
failed to lead us to them by the nose.
MARWAN E. NUSAIR,

Cincinnati, OH R-E



TM 500 MODULAR
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TEST INSTRUMENTS

TM 500:

Now one call

Introducing a direct order line
to the complete line of TM 500
plug-ins and mainframes. That's
right. Just get on the phone to get
your hands on the world’s most ac-
cepted modular general purpose
test instruments.

One phone call to the Tektronix
National Marketing Center gets you
everything you need. Fast answers
from experts about applications,
product selection and accessories.
Pricing and ordering information.

Now these multiourpose instru-
ments are as easy to order as they
are to interface and use!

TM 500 made configurability
famous. For years electronic en-
gineers have beer depending on
TM 500 for performance that'’s to-

tally reliable, totallv Tektronix. Create

your own personalized test system

getsit all!

from over 35 different plug-in in-
struments: DMMs, Counters, Pulse
Generators, Function Generators,
Amplifiers, Oscillators, Power
Supplies, Oscilloscopes, Calibra-
tion Instruments, Special Purpose
Plug-ins, even Blank Plug-In Kits.

Plus a choice of six mainframes to
house plug-ins: bench, rackmount
and portable versions, each with
built-in cower supply.

Our rew TM 500 Selection Guide
covers -he full line. Get your copy
plus a complete price list by con-
tacting your local Tektronix Sales
Engineer or by calling toll free.

e aaTA N e e

Tt

=

i t_ |

[0 17

ie@tmial o
mig! «gral

s
|

_Gll
al@mie!

i

i@

Copyright 1982. Tektronix, Inc. All rights reserved. TFA-313

www americanradiohistory com

Call the Tektronix National
Marketmg Center today! You'll be
» talking with

technical per-
sonnel who can
answer your
questions, ac-
cept your order
and expedite delivery. Direct orders
include operating manuals, 15-day
return policy, full Tektronix warranty
and worldwide service back-up.

ORDER TOLL-FREE

1-800-426-2200

Ask for Department L0146

(In the State of Washington, call
1-253-5353 collect.) Lines are open
from 8 am EST to 5 pm PST.

The Answer
By Any
Measure
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LIVING IN AN APARTMENT CAN WREAK
havoc on a shortwave listener’s enjoy-
ment. Usually, there’s no place to string a
decent antenna because of space and/or

MFJ 1020

OVERALL
PRICE

EASE
OF USE

INSTRUCTION
MANUAL

PRICE
/ VALUE
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lease restrictions, but some relief is
here—at last—in the form of an indoor
active antenna. [t may not have the gain of
a multi-wavelength long wire, tuned

dipole-antenna, or beam system, but it
will still give a good account of itself.

Taking advantage of field effect and
bipolar transistor technology, MFJ Enter-
prises (PO Box 494, Mississippi State,
MS 39762) has introduced its model
MFJ-1020 indoor active antenna; that de-
vice covers 300 kHz to 30 MHz in five
bands.

Packaged in an attractive wood-
grained and cream-colored case, it mea-
sures 6%4 X 6 X 2% inches and weighs
only one pound—but the manufacturer
has put a lot of performance into that
small unit.

The device’s frequency range includes
all of the international shortwave bands as
well as the high-frequency amateur-radio
bands. If you wish, you could also use the
device as a preselector for an indoor or
outdoor wire antenna.

All of that is accomplished using a

sAfELLlrE TELEVISION ntcuym K’Ts =
)
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The Electronic Rainbow Receiver consists of a receiver
with an external down-converter that mounts at the
antenna, feeds the voltage to the LNA through the coax
cable. The 4GHz signal is down converted to 70 MHz
and is fed through the RGS9/U coax to°the receiver.

Rainbow Kits are suppliéd with simple step by step in-
structions. All the circuits that you need expensive test
equipment to do_are pre wired and tested. All printed
circuit boards have the outline of each part printed on
them.

RECEIVER FEATURES

Built in RF modulator e Detent
Tuning-3.7 to 4.2 GHz e Variable
Audio-5.5 to 7.5 MHz e Invert Video
e Channel Scan e Voltage monitor-
ing ® Meter output ® Remote Tuning
SPECIFICATIONS:

Single Conversion Image Rejection
Downconverter ® Threshold 8 db

N CNR e [IF Bandwidth 2dMHz e Out-
1= put IV Audio and Video ® IF Fre-
5 quency 70MHz e Video Bandwidth
E 45MHz e Size 3%""Hx8Y~""Dx11¥s"W
O

4
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Complete Satellite TV Receiver

KIT #1 — Contains:

® Mainboard ® Tuning Board e Down-
converter Board ® Modulator Board

e All parts needed to complete receiver

e Down Converter built in case.

e Cabinet, attractive black brushed ano-
dized metal with silk screened front
and back for a professional look

e 70 MH2 Filter is pre-wired and tested.

e Complete instruction $395.00

Manual.

We will accept telephone orders for Visa & Mastercard

No C.0.D. Orders

To Order Call s00-428-3500 317-291-7262
Complete Kit Weighs 10 pounds. Please add Sutficient Postage

6254 La Pas Trail

Indianapolis, Indiana 46268

CIRCLE 88 ON FREE INFORMATION CARD
WWW americanradiohistorv com

ELECTRONIC
RAINBOW 3 ..

KIT #2 — Board Kit Contains:

e Main Board e Tuning Board e Down-
converter board e Modulator Board

e Parts List, assembly and alignment
manual

® 4GHz local oscillator and 70MHz filter

is pre-wired and tested. $129.00

Instruction manual. Contains printed
circuit board layouts, parts placement,

and alignment instructions. $25.00




Continuously
variahle output,
0-150 V AC

o
Input Frequencies
48-500 Hz
[ J

Up to 2 amp.
at all voltage
o

Large taut-band
panel voltmeter,

IMEOT

Monitor I1ISO-V-AC WP-29

REDUCE SHOCK HAZARD. NEW, VARIABLE
ISOLATION TRANSFORMER, ONLY $157.75

Here’s extra safety for personnel—
protection for equipment. Absolutely
necessary for servicing or testing any
transformerless equipment—industry,
lab, school or field.

New WP-29 ISO-V-AC lets you set
isolated output voltage to precise

value you need. Monitor either
isolated output or direct input
voltage on panel meter. It's the most
versatile isolation transformer you
can buy!

Two isolated outputs: polarized
standard two-wire socket and banana

jacks (so isolated AC may be applied
directly to circuit points). Completely
portable. Thermal overload protection
of transformer and output protected
by 2-amp. circuit breaker. Output
leads supplied.

VIZ Isotap® isolation transformers

& A4 & &
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L WP-28 Porta-lsotap
WP-27A Isotap Il 150 VA isolated, 500 VA
400 VA isolated only. direct. Output 105-130V.
Outputs 25 to 150V AC TV adapaters supplied.
in 5V steps. Carrying strap.

$89.95 $65.00

VIZ RELIABILITY.
VIZ is a 50 year- old company. Our instruments are fully warranted,
parts and labor, for a year. All units tested to NBS standards.
We offer service and parts availability fora minimum of ten years.

WP-26A Isotap

400 VA isolated,
500 VA direct. Cutputs
at 105, 120 and 135 V.

$85.00

AC Leakage Tester

WT-5408B

For safety.

Detects AC leakage in
appliances and equipment.
Calibrated at 0.5
and 0.75 mA.

$39.75

Over 15 repair depots in U.S.A.

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

1z

Look to VIZ for value, quality and availability.
Over 70 instruments in the line.
VIZ Mfg. Co., 335 E. Price St., Philadelphia, PA 19144
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TRITON MARKETING core.

HOLIDAY SPECIALS

FROM

SPECIAL PRICING
GOOD UNTIL 1/31/83

)

EST. 1879

ﬂ +.. The Leader in Microwave Entertainment Devices

o

EARTH STATION BONANZA |

A COMPLETE HIGH QUALITY EARTH STATION

CONSISTING OF.........

TELECOM TX-2440 RECEIVER featuring . . .

Remote dual conversion down converter in &

weatherproof housing, horizontal/vertical polarization

awltch, tunable sudio with selectable bandwith,

continuous video tuning, aluminum cabinet, AFC, AGC

and a 1 ysar warranty.

SATELLITE SYSTEMS 10’ PARABOLIC

4 pleca fHbergiass conatruction, 40dB gain, reflector

waeight epprox. 190 Lba. pole polar mount, hand crank

adustment, LNA mount and rotator, scsler feed horn

(]
AVANTEK 120 K—50 dB gain LNA,

ALL CABLE, CONNECTORS, HARDWARE and NS8TRUCTIONS.

ALL FOR THE INCREDIBLE PRICE OF....... © 1985.00

FOB NEW YORK

extra cost options

GILLASPIE 7600A

The Receiver for
the Dlecriminating

Videophile

ACTUATORS

Manual
&
Programabie

L LARGER REFLECTOR SURFACES, LOWER LNA NOISE TEMP, ROOF MOUNTED ANTENNAS

! ICROWAVE TV SPECIALS
DCvV - 100 MDC -23D
y ® 1deal for Medium 7 la @ Commercial Styling
IR
S SEgalTArens @ 2 Microwave Stages
@ 45 @B System Gain @ 63 0B System Gain
r:’ ® 1.9-2.7 GHz ® 2.1-2.6 QHz
Q/‘ ; @ Bullt In A/B Switch L N @ Bullt In A/B Switch
| o @ All Cable & Hardware \-‘ @ All Coble & Herdware
= = $109.95 — b— = $149.95 —
DCV - 1A MDC - 23P
@ 1 pc. Metal Const. @ 3.76 aq. ft. Parabolc
@ 2 Microwave Stages @ 2 Microwave Stages
@ 53 @B System Gain @ 57 dB System Gain
® 2.1-2.8 GHz ® 2.1-2,8 GHz
® Bullt in A/B Switch af @ Buktin A/B Switch
—
W @ All Cable & Hardware \wi @ Al Cable & Hardware
p— = $129.95 — — — $169.95 — |
L .

WE CARRY A COMPLETE LINE OF CABLE TV CONVERTERS & DECODERS

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

TOLL FREE HOT LINE
1-800-221-6535
1-212-345-8000

We Accept Mastercard and Visa

CIRCLE 18 ON FREE INFORMATION CARD
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three-transistor tuned-input amplifier cir-
cuit whose operation is simplicity itself.
A signal arrives at the antenna and is
coupled to a tuned circuit through one of
five inductors; those are chosen using a
front-panel mounted BAND selector
switch. The signal is then fed to a two-
transistor common source amplifier cir-
cuit made up of a pair of 2N5468s. From
there, the signal is fed to a 2N5179 bipo-
lar transistor for final amplification, and
finally out to the receiver.

Setting up the device is also straightfor-
ward. Since it is an active antenna, there
must be a voltage source—in this case
either a 9-volt battery or a 9-volt AC
adaptor with a subminiature plug. Also
required are a good earth ground and a
coax jumper cable between the unit and
your receiver. One note about that
Jumper—both the input and output of the
device use phono jacks, not the standard
S0-239 coax connectors you might ex-
pect. Thus, at least one end of the jumper
will have to be fitted with a phono plug.
Personally [ would have preferred to see
S0-239 connectors used here as they are
less likely to be accidentally dis-
connected. MFJ does use them on several
of their other products.

Once all of the connections are made,
and you’ve tuned your receiver so that
you are receiving a signal, set the an-
tenna’s GAIN control to about midrange
and adjust the TUNE control for the max-
imum reading on the receiver’s S-meter.
If the signal level isn’t high enough, you
may find that you’ll have to adjust the
GAIN control to maximum and then adjust
it to the proper level. Be careful that you
don’t leave the device’s gain too high,
because that could overload the receiver’s
front end.

Our test

The first thing we noticed when we
opened the carton was how well the unit
was packed—certainly well enough to
withstand the vigorous rough handling
that it is likely to encounter during ship-
ping. Once unpacked, very little time is
required to set up the unit—in our case, it
was operational less than one hour after
opening the carton.

Of course, the important thing is how
well it works. Ina word, the results were
amazing. When used with a receiver with
poor sensitivity, the device improved that
sensitivity by several orders of magni-
tude. On another receiver, not only did it
help with sensitivity, it also improved
selectivity as, with proper tuning, un-
wanted signals could be notched out. In
fact, the active antenna tunes so sharply
that the first few times you use the unit
you’ll find it easy to miss signals. Before
long, however, the tuning procedure will
become second nature.

As mentioned earlier, the device can
also be used as a preselector for an indoor
or outdoor wire antenna. While we didn’t
use it for that purpose very much, we did
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ORDER BEFDRE DEC. 15th ]
AND GET A FREE GIFT!

/ LOW OHM METER

MODULE, DM-10

Measures resistance from 10 miliDhms to 20 Ohms. Now you can measure resistance
down to 10 milhOhms w th this low cost, easy touse DVM module. Check coil resistance,
transformers, relays, chokes, printed circuit board copper paths and ground cables
Special zero balance control nulls out input cable resistance to insure accurate readings
Youur DVM has to be set to 2V range during operation.
Resistance range 10
milli0hms to 20 Dhms
- Zero Calibration control
Battery powered {push
to read battery saver
- circuit). Requires 9volt
Battery (rot included)
— Size 6.25"x3.75'x2
- Incl. Model 336 Test
wist Clips

T — » $5 595

BM:1D LOW OHM METER MODULE
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CALL
ABOUT
THE
SPECIAL
OF THE
DAY!

-800-243-6953

REGULATED TRIPLE POWER
SUPPLY, LOW PRICED! DM-6

A fully assembled and tested triple benchtop power supply.
Includes fixed 5V @ 1 Amp, 5V to 15V @ 0.5 Amp and —5V to

—15V @ 0.5 Amp—all supplies

8 CHANNEL SCOPE MULTIPLEXER, DM-12

Convert your single channel scope into a 4 or 8 channe! instrument; just connect the DM-12, 8
channel scope multiplexer to your scope, clip the 8 input probes to the signals yeu want to view.
Simple, easy. fast—can handle logic level TTL signais from DC to 3MHz. Features separate spacing
and trace amplitude contrals and selectable sampiing rate—all to insure easy clear scope dispiay.

h .?. st st -_-h—"

- a COMPLETELY Wi romaraiien
| % AND TESTED!
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READY T0 USE! ﬁ
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INPEE SELECH SINFLL 3ATL
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— 8 TTL compatible input channels (1 TTL load per channel} can drive 50 Ohm CHMN NELS
scope cable. AT UN c E|

— Maximum full screen amplitude 16 Volts adjustable.

Trace amplitude and spacing controls

4 or 8 channel setector switch
— 8 color coded input cable, 24° long with insulated alligator clips.
— External 9 VDC power supply included (Model MMAC-2)

Size 625" x 3.75" x 2

— BNC Output Cabie Accessory (Model PSA-2 add $14 95).

- 2V Qutput

LOW COST CAPACITANCE
METER MODULE, DM-8

plete and ready for use in a durable
Connect this high guality low cost

(8" x 6" x 3'2") metal case.

Capacitance Meter Module, OM-8 to
your digital VoIt Meter and turnitinto
a Digital Capacitance Meter-—the
Low Cost Way!

COMPLETELY

ASSEMBLED

AND TESTED!
READY TO USE!

37995

- Accuracy better than 5%

- Push to read range (button) from 1 pF to 20,000 uF
Zero Calibration control
In one easy 10 use, self-contained package
Battery powered, with "push to read" battery saver
circuit (9V batteries not included)

- Size 625" x 3.75" x 2

— Includes Model 336 Test Clips

PORTABLE SELF-CONTAINED
CIRCUIT DESIGNER, DM-5

Contains 8 LEDs and 8 logic switches

— Control switches and butfered LED logic indicators

— Piug your {Cs into soiderless breadboavds tie in power and ground, connect
your logic switches and LED
indicators

All interconnections between
LEDs. switches and circuits
via 22-26 solid wire

Also avaitahle in

CALL TOLL FREE 1-800-243-6953

4 LEDs and 4 logic
swilches.
MODEL DM-5A

Self-powered, in compacl
durabie carrying case
Battery (4 1%z Volt C cells")
or AC powered providing
economical pench use of
convenient portable use
Available in two models

$ 6 g g5
vPRICES & SPECIFICATIONS SUBJECT TD CHANGE e SPECIAL ENOS DEC. 30th
E j FOR FASTER

& SERVICE
T CREDIT CARD
MOST ORDERS SHIPPED NEXT DAY.

-Batteries not ncluded

AMEFIK'AN

MENTION
THIS

MAGAZINE
AND GET A
FREE GIFT!

LOW COST HIGH
FREQUENCY COUNTER

Rasthorwa

¥4 TREGUENC 7 G TR

198093810
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MODEL NO. OM-7 COMPLETELY
Couner s say 10 0%, Swith sactave tme  ASSEMBLED
base input by a single BNC, nothing o build! PHE.CAUBHATEU
— 5 Hz to 550 MHz PHE'TESTEU

— 8 big easy-to-read .43" high intensity LED
display
Crystal (3 ppm @ 25 C) controlled 0 1 or
1.0 sec. gate times
Converuent benchiop size (7x10°%3") dur-
able attractive case

$l 49”

/: V'

HLBIH “l.ﬂl}ll‘llllms ;
44 KENDALL STREET
NEW HAVEN, CT. 06512

ALBIA'S FAMOUS WAHHANTY )

9 AM
5 PM
EST
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make it a point to try it out and found that
itis indeed useful in bringing a signal out
of the noise.

Speaking of noise, one thing that must
be remembered is thut the unit will not
only increase signal strength, but also the
noise level in the receiver. That is particu-
larly noticeable on the lower {requencies
but, while it can get a bit bothersome at
times, it is usually not enough of a prob-
lem to interfere with reception. Another
and potentially more serious drawback is
that the device is sensitive to man-made
interference from such things as fluores-
cent lights and electric motors; of course
the same would be true of almost any
other antenna system that is located en-

tirely indoors.

The four-page instruction sheet in-
cludes all the information a user needs to
have the device up and working in as little
time as possible. Clearly and concisely
written, it includes a schematic of the unit
and a PC board component layout. The
only problem with those instructions is
that it provides little theory—a rather
noticeable omission unyone who is the
technically inclined.

Overall, however, the MFJ] model
MFJ-1020 active antenna works as
claimed, and is a good buy at its price of
$79.95. It is especially recommended tor
anyone who needs, but cannot erect, a
tull-size outdoor antenna. R-E

Be a VIC expert! Our VIC 20
PROGRAMMERS REFERENCE
GUIDE provides you with a
complete VIC 20 BASIC vocabulary.
guide, a section on machine-
language programming, another
on VIC 20 input/output operations,
and hundreds of tips on improving
your programming skills! Ask for
No. 21948, only $16.95.

Speak Sinclair fluently with
practical, usable BASIC
programming help from Sams
ZX-81 BASIC BOOK, No. 21957,
for only $12.95. Continue the
conversation, in Sinclair machine
code this time, with ZX-81 USER'S
HANDBOOK, a useful reference
that also teaches you the details of
ZX-81 hardware and interfacing,
and more. Ask for No. 22012, only
$13.95 (tentative).

Learn to use beginning and
advanced BASIC on your
Commodore 64 computer with
Sams COMMODORE 64 USER’S
GUIDE. Also shows how to create
arcade-type color animation,
including music and sound effects!
Same book that comes packed with

every Commodore 64 computer.
Ask for No. 22010, only $12.95.

Once you know a little BASIC,
you can use your computer to play
checkers, predict human choices,
make deductions from stored data,
generate poetry, and simulate
counseling by a psychiatrist!
EXPERIMENTS IN ARTIFICIAL
INTELLIGENCE FOR SMALL
COMPUTERS shows you how, and
helps you translate the programs
into the BASIC version you need.
Ask for No. 21785, only $6.95.

To order these Sams Books or
to get the name of your local
Sams retailer, call 800-428-3696
toll-free or 317-298-5566 and
refer to our ad #AD220.

]
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SAMS BOOKS

HOWARD W. SAMS & CO', INC.
4300 West 62nd Street

PO. Box 7092

Indianapolis, IN 46206

SAMS BRINGS YOU
BASIC ANSWERS FOR

COMMODORE AND SINCLAIR

EXPERIMENTS IN
IFICIAL INTH LIGENCE
FERTSMALL COMPUTERS

Sanwa LCD-900
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BOTH ANALOG AND DIGITAL MULTIMET-
ers have been the workhorse in shops and
on the bench for quite some time now.
One common complaint associated with
analog units, however, has been that the
multiple scales make reading the device
difficult at times. There havc been several
attempts to solve that problem, but the
most novel approach [’ve seen is featured
on the Sanwa model LCD-900.

That unit appears to be a standurd an-
alog multimeter, at least at first glance. It
measures DC voltage in seven ranges,
from 1- to 1000-volts full scale: AC vol-
tage tn five ranges, from 10- to 1000-volts
tull scale; resistance in four ranges, from
1000-ohms to I-megohm full scale, and
DC current in four ranges, from 300-
microamps to 300-milliamps full scale.
AC current is measured on one 0- to 3-
amp scale. The meter’s sensitivity is spe-
cified as 50,000-ohms-per-volt DC and
10.000-ohms-per-volt AC.

But one thing does appear amiss,
however, when you first open the carton.
The meter’s face is completely blank.
That’s because an L.CD is used there.

Turn the meter on, with the range-selector
switched to any range, and only the scale
for that range appears. Neat—no more
figuring out which range you’re supposcd
to be reading as only one range is visible
at onc time. The LCD’s readability is
good, and the bright orange pointer is
easy to spot against the display.

Panel markings are nice and clcar. The
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0 CONVERTER
FOR CABLE TV

The SWD-1 Video Converter is uti-
lized on cable TV systems to re-
move the KHz's signal from a
distorted video {channel 3 in/
out) and also pass thru the
normal undistonted/detected
audio signal. Rocker switch
selects operating mode to remove KHz's
distartion fram the video or pass all other chan-
nels normally. Simple to assemble—Iless than 30
minutes. Pre-tuned. Input/output Channel 3. Impedance

75 ohms. 117VAC.
SWD-1 Video Converter Kit

Simple Simon Video Stabilizer,
Modet VS-125, eliminates the ver-
b tical roll and jitter from “"copy guard™
video tapes when playing through
large screen projectors or on an-
other VTR, Simple to use, just adjust
the lock contral for a stable picture. Once the control is set, the tape
will play all the way through without further adjustments. includes
12V power supply

VS-125 Video Stabilizer, wired

SIMPLE SIMON VIDEO SWITCHING BOX

The Affordable Video
Control Center

Excellent in isolation and no loss
routing system. Simple Sinons VSB-
300 Video Switching Box enables
you to bring a variety of video components
together for easy viewing/dubbing. Afsa you gain the abiliy to record
one channel while viewing another. Unit includes two F-type quick
connector ended cables.

VSB-300 Video Switching Box, wired

$34.95

$23.95

SPECIAL
INTRODUCTORY
SAVINGS

Powlk
SRt

i i A | i
MDS-AMATEUR-ETV 32 ELEMENT
{ 29 ® Not A Kit
' %53"%333 ®19-25GHz ®38%" Long
E_ \ ® 23dB Average Gain ® Commercial Grade
‘ Qs ® Die Cast Waterproof Housing with 4'4" x 2%:2"
= Area for Electronics'
® Includes P.C. Probe. F-61 C tor and M ing Hard:
MAE-2 32 Elemen YAGI Antenna. . . . . .

Kato Sons’ Down Gonverter Kit 1.9 - 2.56Hz %
Designed for Simpie Simon by former Japanese CQ Amateur Magazine's UHF
Editor/Engineer. Unit utdizes new ingenious Printed Circuit Probe for maximum
gain. Circuit board fits inside MAE-2 antenna housing. Requires 1 hour assembly.
IC and capacitors pre-soldered
Model KSDC-KIT 1.9 - 2.5GHz Down Converter Kit

Kato Sons’ Regulated Varible DC Power Supply
For use with KSDC-KIT 1.9 - 2.5GHz Down Convertes. Completely assembled
with Attractive Cabinet, TV/Converter Mede Switch, Frequency Control and
LED Indicator.

Model KSPS-1A Assembled Power Supply

ORDER ALL THREE ITEMS
MAE-2. KSOC-KIT and 37495
KSPS-14 for Only.
Regular price if ordered separately 582 85
— CO-AX CABLES ARE NOT INCLUDED —
ZYZZX VHF-UHF Wideband Antenna Amplifier
7 1 *
R u
ANTENNA
/1] AMIFKR
Revolutionary New HYBRID IC Broadband Amplifiers
Model ALL-1 12dB Gain
50 MHz - 00 MHz - mygel a(1-2 3508 Gain

These units are not avariable anywhere else in the world. Each unit will serve many gurposes and is
avanable in Kit o Assembled torm Ideal tor outdoor or wndoor use. 1/0 mpedance is 75 ohms
Ampifiers iclude separate co- ax feed power supply, Easdy assembled n 25 mioutes No coils,
capacitors 1o tune or adjust
ALL-1 Compiete kit w/pawer supply  $24.85
AlLL-2 Complete kit w/power supply ~ 34.95

ALL-1 Wired/Tested w/pwr supphy
ALL-2 Wrred Tested w/pwr supply

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

) ~ oy h =1

$34.95
4495

-2 =
,\5{"%\ )

iad
$TVA-3 Yagi Antenna, 14.508 Gain, Selectable 75 or 360 ohin

F\ Charnnel 50-80 $19.35

& STVA-& YagiAntenna, 14.508 Gain Selectable 75 or 300 ohm

Channel 44-52 $19.95

RG-59/Y 75 ohm Low Loss CoaxCable. . - $.12p/ft F-59CoaxConnector. . § .39 ea
MT-1 Special UHF 75-300 ohm Matching Transtormer §1.45 ea

Switch to Bambi

Electronically

Bambi Electronic Video Switch ...
makes switching of your VCR/VTR.
Pay TV Decoders, Cable TV, Video
Dists, Video Games, Closed Circuit
TV, Antennae and Microcomputer as
easy as pushing buttons.

. signals and p

directing the inputs to any or all of the three output

Now you can eliminate ... the drudgery of disconnecting and
reconnecting your video equipment each time you use it ...
the tangled mess of cables which are impossible to race

out ...not being able to use more than one function
at a time.

Bambi lets you enjoy using your video equipment the
way t should be ... electronically and on line at the

push of a button.
$12995

Model
BEVS-1  wired

Bambi's front panel was designed with the
user in mind. Computer styled construction,
with soft-touch keyboard (rated for over 10
million operations), arranged in matrix form
allows easy input/outout selection without
retering to charts. Functions selected through
the keyboard are immediately displayed on
the 18 LED status indicators.

7+11 SWD PARTS KITS

VARACTOR
UHF TUNER
Model UES-AS6F ¢
249 :
s = 5 ]
Freq. Range UHF470 - B89MHz
Antenna Input 75 ohms E
Channels 14-83 Qutput Channel 3
[0} PART
NO NG DESCRIPTION PRICE
1 VI1-SW  Varactor UHF Tuner, Model UES-ASGF §24.95
2 CB1-SW  Printed Circuit Board, Pre-Drilled 18.95
3 TF7-SW  P.C.B. Potentiometers, 1-20K. 1-1K. and
5-10K ohms, 7-pieces 595
4 FR35-SW Resistor-Kit, % Watt. 5% Carbon Film, 32-pieces. . . 4.95
5 PT1-SW  Power Teansformer, PRI-117VAC, SEC-24VAC,
250ma . 6.95
6 PP2-SW  Panel Mount Potentiometers and Knobs, 1-1KBT
and 1-5KAT w/Switch 5.95
7 S314-SW IC’s 7-pcs, Diodes 4-pcs, Regulators 2-pcs
Heat Sink 1-piece 29.95
8 CL9-SW  Electrolytic Capacitor Kit, 9-pieces 595
9 CE£33-SW Ceramic Disk Cagacitor Kit, 50 W.V., 33-pieces . . . . 7.95
10 CT-SW  Varible Ceramic Trimmer Capacitor Kit,
5-65ptd. B-pieces 595
11 14 SW Coil Kit, 18mhs 2-pieces, 22uhs |-piece {prewound
inductors) and 1 T37-12 Ferrite Tarroid
Core with 3 ft. of #26 wire 5.00
12 ICS-SW  I.C. Sockets, Tin inlay, 8-pin 5-pieces
and 14-pin 2-pieces 1985
13 SR-SW  Speaker, 4x6'' Oval and Prepunched
Waood Enclosure . 14.95
14 MISC-SW Misc. Parts Kit Includes Hardware, (6/32, 8/32
Nuts, & Bolts). Hookup Wire, Ant. Terms, DPDT
Ant. Switch, Fuse, Fuseholder, etc. 9.95
When Ordering All ltems, (1 thru 14}, Total Price . 139.95

Kit
No

w N =

[LIFN

S 0w o~ =

w

=

15

Check the quality of Bambi against that of
much higher priced competition. All solid
state efectronic switching provides low atten-
vation {3d8), wide frequency response {40-
890 MHz), and excellent 1solation between
signal sources {each 1/Q section individuaily
sheilded for 65dB min. isolation).

— e — ]
o ® @0 &0 O |
@m '

& wn e

Bambi's Specifications:

® Inpul/Output Impedance 75 obm
® Signal Loss 3dB £1d8
® Noise 4dB £1dB
® Input Return Loss 1248 min
® Isplation 65dB min.
® Power Req 117VAC 60 Hz, 2W
® Dimensions 104 WxB%Dx3%H
® Weight 4% lbs

7+11 PWD PARTS KITS
INTRODUCING OUR

1+1

1 PWD

PARTS KITS

PART
ND

VT1-PWD
2CB1-PWD

+ 3TP11-PWD

4FR-31-PWD
5PT1-PWD

6PP2-PWD

78817-PW0
8CE14-PWD
9CC20-PWD
10CT5-PWD

T1L5-PWD

121CS-PWD

13SR-PWD

14MISC-PWD

15MC16-PWD

DESCARIPTION PRICE

Varactor UHF Tuner, Model UES-A56F $24.95

Printed Cireuit Board, Pre-drilled 18.95

PCB Potentiameters 4-20K, 1-.5K, 2-10K. 2-5K,

1-1K, and 1-50k (11 pieces) .8.95

Resistor Kit, W, 5% 28-pcs, %2 W 2-pcs 495

Power Transformer, PRI-117VAC, SEC-24VAC

at 500ma. P K]

Panel Mount Potentiometers and Knobs, 1- 1KBT

and 1-5KAT with switch . 595

IC’s 7-pes. Diodes 4-pcs, Regulators 2-pes

Transistors 2-pes, Heat Sinks 2-pcs 29.95

Electsalytic Capacitor Kit, 14-pieces 6.95

Ceramic Disk Capacitor Kit, 50 WV, 20-pcs. 7.95

Vanble Ceramic Trimmer Capatitor,

5-65pfd, 5-pieces . 4.95

Coit Kit, 18mhs 3-pcs. .22pths 1-piece {prewound

inductors) and 2 T37-12 Ferrite Toroid cores

with 6 ft # 26 wire. d . .6.00

IC Sockets, Tin inlay, 8 pin 4-pcs, 14 pin 1-pc

and 16 pin 2-pcs. .2.9%

Enclosure with PM Speaker and Pre-drilted

Backpanel for mounting PCB and Ant. Terms 14.95

Misc. Parts Kit, Includes Hardware, (6/32, 8/32

Nuts & Bolts), Hookup Wire, Solder, Ant Terms

DPDT Ant. Switch, Fuse, Fuseholder, etc. 9.95

Mylar Capacitors, 14-pcs and Silver

Mica Capacitors 2-pieces . 1.9%
When Ordering All ltems. {1-15), Total Price. . . .. .. .. 159.95

SIMPLE SIMON ELEGTRONIC KITS,™ Inc.

3871 S. Valley View, Suite 12, Dept. R, Las Vegas, NV 89103

NEED & OR MORE OF AN ITEM?

WRITE FOR
QUANTITY DISCOUNTS

Outside Nevada Call:

s cor 102-871-2892
1-800-782-3716

Availablie by Mail Order Only

Send Check™ or Money Order. Minimum
Order: $16.95. Add 10% Shipping and
Handling on orders under $40.00. For
orders over $40.00, add 5%. Minimum
Shipping and Handling $2.00. Cat. $1.00

— VISA and Mastercard Acceptable —
*Check orders will be heid 30 days before shipping.

www americanradiohistory com
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RADIO-ELECTRONICS
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WE TAKE
YOU BY
THE HAND!

You’ll learn all about computers: how
tobuild, program, service, even play TV
games—without knowmg the first thing
about it!

The New ELF 11
“Beginners” Package

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

Even if you don’t know bits from bytes. now it's easy and
inexpensive to buiid your own micro-computer, learn how it
works, program it, service it-even play games with it on your
TV! It's here in the New ELF Il " Beginners™ Package, only
from Netronics. Only $139.95, Here's the package: 1. your
own micro-computer. the famous ELF 11 (featuring the RCA
1802 CMOS microprocessor) in kit form with step-by-step
instructions on how to build it. Diagnostic Analysers including
2. your own Logic Probe. 3. Pulsc Catcher. 4. 8 bit Test
Registor, 5. Logic Analyzer. 6. Gate Arrays. 7. Non Technical
Manuals on how to use analyzers, how to get into the guts of the
computer. what makes it tick. how to service it. 8. Sample
Programs that teach you machine language programming plus
how (o correct or “debug” any programming mistakes. 9. TV
games you can play. If your TV set has no video input, an
optional converter (RF Modulator). is available. Then. once
you've got this “Beginners” Package under your belt. keep on
expanding your ELF 11 with additions like the Typewriter Key
Board, added RAM. Full Basic Interpreter. Electric Mouth
Talking Board. Color/Music. A/D-D/A Boards for Robot
Controls and much, much more. We'll take you by the hand
with the New ELF II "Beginners™ Package. Only $139.95.
Mail or phone in vour order today and begin.
Specifications’ ELF 11 ~Beginners Package
The computer features an RCA CMOS 1802 8 bit microprocessor addressable to
63K hytes with DMA. mterrupt, 18 Registers. ALU. 256 byte RAM expandable
64K bytes. Professional-Hex keyboard, fully decoded sothere’s no need to waste
memory with keyboard scanning circuits, built-in power regulator, 5 slot plug-in
BUS (I stable cry foruming purposes and a
double-sided. plated through PC Board plus RCA 1861 video IC to display any

segment of memory on a video monitor or TV screen along with the logsc and support
circuitry you need o learn every one of the RCA 1802's capabilities. The diagnostic

analyzers aid in understanding and trouble shaoting your ELF II, as well as other
computer and mlcmprocessor producs

CALL TOLL FREE 800-243-7428

To Order From Connecticut or For Technical Assistance, Etc..

Call (203) 354-9375
NETRONICS R&D LTD. ses: v
333 Litchfield Road, New Milford, CT 06776

Please send the items checked below:

O ELF I1 “Beginners" Kit ............... ... $139.95
O RF Modulator............................ $ 895

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

}
|
|
1
|
]
!
[}
|
|
|
1
1
]
1
|
Connecticut Residents add sales tax :
Total Enclosed $ Il
t

|

|

1

|

]

]

|

|

1

]

|

J

O Personal Check O Cashier's Check/Money Order
O Visa O Master Charge (Bank No. )
Acct. No.
Signature
Print
Name

Address
City
State

Exp. Date

mput jacks here arc rather interesting.
The negative jack is the same for all of the
meter’s functions. The positive jack is
used for all ranges except the 0- to 3-amp
AC range; that range uses a scparate in-
put. A nice touch is that the leads need not
be unhooked und reversed to reverse the
polarity of the readings. The on/oFF
switch has a provision that will switch the
polarity of the readings. What’s interest-
ing. however, is the jack marked outpur.
Long ago, we tuned up old radios by
connecting an AC voltmeter to their audio
output, using a blocking capacitor to
*‘block off”” the high DC voltage often
present. That 1s what is done here; that
Jack is wired in series with an internal
0.47-uF, 600-volt capacitor.

The meter requires two batteries for
operation—1.5 volts for resistance read-
ings, and 9 volts to power the LCD dis-
play. The display is driven by a
CD4047AE IC. Battery life is good,
although you might run them down just
playing with this ingenious little instru-
ment. Seriously, though. the automatic
scale-ranging is really quite nice and a
pleasure to use.

Soltec (11684 Pendlcton Street, Sun
Valley, CA 91352) is the exclusive agent
tor the Sanwa line of analog and digital
multimeters. The Sanwa LCD-900 is
available from your local distributor and
lists for $139.00. R-E

8
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OVERALL |
PRICE

INS TRUCTION
MANUAL

PRICE/ [ o I I
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|
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MOST DAISY-WHEEL PRINTERS IN THE
under-$1000 price category are simply

www americanradiohietory com

converted portable typewriters. One not-
able exception to that general rule is the
TP-1 from Smith Corona (65 Locust
Ave., New Canaan, CT 06840). That un-
it. which carries a price of under $900, is
from start to finish & commercial-quality
daisy-wheel printer.

The printer measures 6.4 X 12.4 inch-
es and weighs 18.5 pounds. A hinged
plate that serves as the paper support also
doubles as a dust cover when it is folded
flat. A fan built into the rear of the printer
provides cooling.

The power switch and a Centronics-
type connector are located on the rear
apron. A small control panel on the front
has the power lamp and a top-of-form
positioning switch; that switch is used for
positioning continuous-feed paper. Note,
however, that at the present time the
printer 1s unable to handle either tractor-
or pin-feed forms. You can use friction-
feed forms, but be prepared to monitor the
printing closely, as that type of form tends
to wander across the platen. In fact, the
instruction manual warns against the use
of that type of paper. So, in the meantime,
the printer appears best for printing single
sheets in an office-type situation.

The printer is available with a choice of
either 10 or 12 pitch (characters-per-
inch), and either parallel or RS-232C se-
rial interface. The pitch and interface
must both be chosen at the time of pur-
chase. Printwheels with many of the more
popular type-styles are available in both
pitch and sizes.

The parallel interface has signal lines
for 7 data bits. as well for STROBE, BUSY,
and AckNOWLEDGE. The serial interface
has selectable baud rates, ranging from 50
to 19,200 bits-per-second—just about
any conceivable baud rate ever used for
personal and commercial computer
cquipment can be selected using jumpers
on the intertace PC-board. The serial in-
terface can generate and acknowledge the
following signals: RT (Request To Send/
printer is ready), crs (Clear To Send/
computer is ready to send), and pTs (Data
Terminal Ready/busy).

The printer mechanism accommodates
paper widths to 13 inches, printing uni-
directionally at 12 characters-per-second,
which works out to approximately 120
words-per-minute. Just like a typewriter,
atthe end of each line, the carriage returns
to the left for the start of the next line. The
line spacing can be set munually tor 6.
4.5, or 3 lines-per-inch. There is no pro-
vision to allow for program control of the
line spacing; once set, it remains that way
until changed manually.

Essentially, all the paper handling is
done by an uncomplicated typewriter-
style mechanism, with the usual end-
roller knobs. paper release, paper bail
with calibrations, and paper guide. The
margins and the tabs, on the other hand,
are under full program control. und can be
set using PRINT statements from BASIC.

continued on page 38



EXTERNAL POWER
a

Engineered to meet your highest specifications in audio and video satellite receiving.
Backed by dependable and authoritative factoryservice, to assist you in reliable installations.

Wthwre cable, industrial, multi-terminal or home satellite receiving, ; .

llaspie products will earn your confidence.

GILLASPIE DISTRIBUTORS .

North American Satellite Nevada Satellite Satellite Communications, Corp. Multivision i ma ﬁ
4873 North Blackstone 4092 Olive Kiro Corner 1001 Kingston Pike t;_"'
Fresno, California 93726 Las Vegas, Nevada 89104 Silverlake, Kansas 66539 Knoxville, Tennessee 37922 .

7-017 (702) 452-5509 (800) 255-2408 (615) 691-9087
(702) 452-6975

(408) 730-2500 .

GILLASPIE & ASSOCIATES INC., 365 SAN ALESO AVE., SUNNYVALE, CA 94086
CIRCLF Q1 ON FRFF INFORMATION CARD
www americanradiohistory com




Learning
electronics
is no picnic.

e ‘ =

| Al

At any level it
takes work and
a few sacrifices.
But with CIE,
i’s worth it.




Whoever said, ‘‘The best things in life

are free’’ was writing a song, not living
a life. Life is not just a bowl of cherries,
and we all know it.

You fight for what you get. You get
what you fight for. If you want a
thorough, practical, working knowl-
edge of electronics, come to CIE.

You can learn electronics at home
by spending just 12 hard-working
hours a week, two hours a day. Or,
would you rather go bowling? Your
success is up to you.

At CIE, you earn your diploma. It
is not handed to you simply for putting
in hours. But the hours you do put in
will be on your schedule, not ours.
You don’t have to go to a classroom.
The classroom comes to you.

Why electronics training?

Today the world depends on
technology. And the ‘‘brain’’ of
technology is electronics. Every year,
companies the world over are finding
new ways to apply the wonders of
electronics to control and program
manufacturing, processing...even to
create new leisure-time products and
services. And the more electronics
applications there are, the greater the
need will be for trained technicians to
keep sophisticated equipment finely
tuned and operating efficiently. That
means career opportunities in the
eighties and beyond.

Which CIE training fits you?

Beginner? Intermediate? Advanced?
CIE home study courses are designed
for ambitious people at all entry
levels. People who may have:

1. No previous electronics knowledge,
but do have an interest in it;

2. Some basic knowledge or experience
in electronics;

3. In-depth working experience or
prior training in electronics.

You can start where you fit and fit
where you start, then go on from there
to your Diploma, FCC License and
career.

Many people can be taught
electronics.

There is no mystery to learning elec-
tronics. At CIE you simply start with
what you know and build on it to
develop the knowledge and techniques
that make you a specialist. Thousands
of CIE graduates have learned to
master the simple principles of elec-
tronics and operate or maintain even
the most sophisticated electronics
equipment.

CIE specializes exclusively in
electronics.

Why CIE? CIE is the largest
independent home study school that
specializes exclusively in electronics.
Nothing else. CIE has the electronics
course that’s right for you.

Learning electronics is a lot more
than memorizing a laundry list of

facts about circuits and transistors.
Electronics is interesting! It is based
on recent developments in the industry.
It’s built on ideas. So, look for a
program that starts with ideas and
builds on them. Look to CIE.

Programmed learning.

That’s exactly what happens with
CIE’s Auto-Programmed® Lessons.
Each lesson uses famous ‘‘programmed
learning’’ methods to teach you
important principles. You explore
them, master them completely, before
you start to apply them. You
thoroughly understand each step
before you go on to the next. You
learn at your own pace.

And, beyond theory, some courses
come fully equipped with electronics
gear (the things you see in technical
magazines) to actually let you perform
hundreds of checking, testing, and
analyzing projects.

Experienced specialists work
closely with you.

Even though you study at home,
you are not alone! Each time you
return a completed lesson, you can be
sure it will be reviewed, graded and
returned with appropriate
instructional help. When you need
additional individual help, you get it
fast and in writing from the faculty
technical specialist best qualified to

answer your question in terms you can
understand.

CIE prepares you for your FCC
License.

For some jobs in electronics, you
must have a Federal Communications
Commission (FCC) License. For
others, some employers tend to
consider your license a mark in your
favor. Either way, your license is
government-certified proof of your
knowledge and skills. It sets you apart
from the crowd. ’

More than half of CIE’s courses
prepare you to pass the government-
administered exam. In continuing
surveys, nearly 4 out of 5 graduates
who take the exam get their licenses!
You can be among the winners.

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.

Today is the day. Send now.

Fill in and return the postage-free
card attached. If some other ambitious
person has removed it, cut out and
mail the coupon. You’ll get a FREE
school catalog plus complete
information on independent home
study. For your convenience, we’ll try
to have a CIE representative contact
you to answer any questions you may
have.

Mail the card or the coupon or write
CIE (mentioning name and date of
this magazine) at: 1776 East 17th
Street, Cleveland, Ohio 44114.

is simulated.

"R B R B B B B ° °® B B _°B B |
Cleveland Institute of Electronics, Inc.

Cl

Print Name

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

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

Address

Apt.

City

State

Zip

MAIL TODAY!

wWwWw americanradiohistorv com

Age Phone (area code)

Check box for G.1. Bill bulletin on Educational Benefits: [J Veteran

Pattern shown on
oscilloscope screen

[J Active Duty

RE-50



EQUIPMENT REPORTS |
continued from page 32 ]

If the word-processing software being
used permits inserting ASCII control
codes from within the program, the tabs
and margins can be varied during the
printout. If the software does not permit
the insertion of control codes, the margins
must be set through BASIC before run-
ning the word processor.

The unit can print 85 of the 128 ASCII
codes and characters. It ignores the char-
acter codes for the caret (up arrow), ac-
cent grave, or tilde, and spaces for the
““less than’’ (<C) and ‘‘greater than’’ (>)
symbols, the reverse slash, left brace,
right brace, and broken vertical bar. One
serious drawback with the printer is that
many of the non-printing characters are
used in BASIC program listings, and
while the ones that generate a space can
be written in by hand later, that is difficult
to do for the ones that are totally ignored.
That problem limits the printer’s practical
use to an office-type environment, and
indeed that appears to be its intended use.

Of the ASCII control codes, the printer
responds to cr (carriage return) and LF
(linefeed), Bs (backspace), HT (tab), DCI
(left margin set), pc2 (tab set), pcs (right
margin set) pc4 (tab clear), Nak (which
prints Ya), syN (which prints %), caN

(margin release), and Em (which turns the
automatic underscore on and off).

The carriage return/linefeed arrange-
ment is standard, and works much like
most other printers: the machine looks for
acarriage return followed by a linefeed. If
itdoesn’t get a linefeed, it will put one in.
If it does, the printer will assume that it is
the correct linefeed and not insert another
one. That will work fine with most com-
puters, the exception being those from
Radio Shack. Every Radio Shack printer
always provides its own linefeed after a
carriage return. Thus, since Radio Shack
software is configured to work with the
Radio Shack printers, if you use a Radio
Shack word-processing program such as
Scripsit, and specify double spacing, the
printer will produce only single-spaced
copy. To get double-spaced copy, triple-
spacing must be specified, and so on.
Incidently, that problem is not just limited
to the TP-/, but will happen when you use
almost any non-Radio-Shack printer with
Radio Shack software.

The printer can use either multi-strike
fabric or single-strike carbon ribbon car-
tridges. Both ribbons and printwheels are
easily removed and installed because the
operating controls are oversize and con-
veniently positioned. At each turn on, and
whenever the cover is lifted, the machine
runs a diagnostic procedure that causes
the printhead to travel back and forth. If,
for some reason, the cover is lifted during

a print, the printer interrupts the compu-
ter, the diagnostic runs, and the printhead
relocates itself at its last print position so
it can pick up correctly when the compu-
ter resumes output.

In operation, the printer runs ex-
ceptionally well. The mechanism is a lit-
tle on the noisy side, but the print quality
is superb. The characters print on a pre-
cise line, and equally well at either side of
the paper. While the printer isn’t the fast-
est one around, it's not all that slow
either. Besides, anything that will work
much faster also is going to cost signifi-
cantly more.

The only real problem with the ma-
chine is the operator’s manual. Saying
that it leaves a lot to be desired is being
kind. For example, you'll need a really
good understanding of BASIC to be able
to set the margins under program control
as there is no description that makes
sense. Specifically, the manual says
*“The printer carriage must be positioned
to the desired margin set point....."
there’s no way that can be done, either
electrically or manually. A print state-
ment filled with spaces directly in front of
the margin-set ASCII code must be used
to set the margins. The instructions for
setting the tab are just as bad. Also, there
i1s no list of how each ASCII code affects
the machine. Finally, the ASCII control
codes are given only in hex, not decimal,
yet most software requires decimal input

IF YOU'RE NOT ON OUR MAILINGLIST. ..
. . . LOOK WHAT YOU'RE MISSING!

SIEMANS FDD100-8

BUY DRIVES AND CABINET
TOGETHER AND SAVE!

DUAL 8" SIEMANS FDD1008, DUAL 8" CABINET,

POWER SUPPLY AND INTERNAL POWER CABLING.
IF BOUGHT SEPARATELY: $910.00

TRUCKLOAD PURCHASE

WE'VE CAPTURED THE 8" FLOPPY DRIVE
MARKET WITH A HUGE FACTORY DIRECT
PURCHASE!!

FDD1008
8" FLOPPY
SINGLE SIDED, DOUBLE DENSITY

RLSIEFO0100-8 /™3 5 syugART 801R COMPATIBLE

HLPD B"ISIE Include $30 00

for hipping
Positive Pressusre Filter Cooling
® Power Supply 4A @ +5V, 3A @ +24V
1A @ -5V
® Each outputis individually fused
® Hinged top for easy access

® Heavy non-flex 090 atuminum base ThElode $700 per drive for shi
X ® Modular power connectors | N

ENVIRONMENT MONITOR PANEL @ PRIORITY ELECTRONICS: s
Temperature and voltage monitor with visual and audible S " Q]O] Deermg A\/ea, ChOTSWOF +h’ CA ¢]3ﬂ

|
alarm for overtemp condition. Direct Digital Readout of
internal temperature in C on standard DVM. ORDER TOLL FREE (800) 423-5922 - CA, AK, HI CALL (213) 709-5464
RLIFDE0O2 CABINET ONLY $295.00 Terms U S VISA MC.BAC Check Money Order U S Funds Only CA residents add 6 Saies Tax MINIMUM PREPAID ORDER $15 00 Include MINIMUM
RLPOBHISIEEM 2-Drives Cabinel & disk environment momitor . . . . $775.00 SHIPPING & HANDLING of $3 00 for the first 3 ibs. plus 40¢ for each additional pound Orders over 50 s seat freight collect Just in case. please include your
RLINFOEOD2EM abmél only with disk environment monitor .8375&00 phone number Prices subject to change without otice We will do our best to maintain prices through November 1982 Credit Card orders will be charged
; o . appropnate treight !f you haven ! received your Fall ‘82 Enqineering Select :n Guide send S1 0 for your copy today Sale prices are for prepaid orders only

$695.00

RADIO-ELECTRONICS

w
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Make your move today.
To top quality professional
' test equipment—Philips.
All over the world Philips produces
the tesi that more people trust.
That's because the same superior
engineering and ergonomic prin-
ciples that go into our over $6000
digital storage scope can be found
in our 15MHz scoone and our super
smart counters.
We put more into every scope

quality. So you get more. And now
for a whole lot less!

Check our specs. Check our new
low prices. Then check yourself into
the world of professional testing—
with Philips.

Philips PM3207
Dual Trace Scope
¢ 15MHz/Dual Trace ® Auto trigger-
ing ® Bright, clear CRT ® 5SmV sen-
sitivity ® Same sensitivity Xand Y
¢ B-Invert e Triggering from Aor B

Super Smart Counters with
seven digit high/low frequency
readouts in one second!

¢ Microprocessor control ®© 120MHz
or 1GHz frequency range ® Auto
triggering on all waveforms e High-
contrast liquid crystal display ¢ High
stability TCXQ oscillator: 10-"/mth

e Line and battery options ® 15mV
RMS sensitivity ¢ Self-test and self-
diagnosis routine ® Easy operation
through built-in intelligence

and counter. More wanted features.

More precision. More rock-solid * TVtriggering

PM6667
120MHz
High Resolution
Counter

Fom Philips, of course.
PHILIPS

For more information call
800-631-7172, except Hawaii, Alaska
and New Jersey. In New Jersey call
collect (201) 529-3800, or contact
Philips Test & Measuring Instruments,
inc., 85 McdKee Drive, Mahwah, NJ
07430. In Canada: 2375 Steeles Ave.
W., Unit 128, Downsview, Ont., Can.
M3J 3A8. (416) 665-8470.

[priups) Test & Measuring

(& | Instruments
S _
10\.\-—““,‘
ail CO\i :
il now of m rmation STREET: o e = &
C{aor fUVme““O oY STATE:__ zIPt

| RE-12-2
— r. . r . 1 1 1 [ 1 1 111 1./}
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Send me spec sheets on the following:

0 PM3207 15MHz/Dual Trace Oscilloscope
) PM6667 120MHz High Resolution Counter
) PM6668 1GHz High Resolution Counter

NAME: ..




when imbedding control codes. Even
BASIC sends the cHrs function in dec-
imal. If you get the machine, be sure to
dig up a standard ASCII code chart some-
where.

Except for that operator’s manual,
however, the TP-/ does a notably ex-
cellent job for the money. It has none of
the bells and whistles of the super daisy-
wheel printers, but it also doesn’t cost
anywhere near as much. If you’re looking
for something that will turn out a good-
looking document and stand up to the
rough handling of a typical office, be sure
to look at this unit. And, if they ever come
out with a retrofit to provide the symbols
used in BASIC listings, this will be a
dynamite all-purpose printer. R-E

“Hit me, Honey,I've got a system.”’

v STRACER

NLS TR-1

OVERALL I
PRICE

EASE
OF USE

INSTRUCTION
MANUAL
PRICE
/VALUE
1/2(3]4{5/6]7(8]9]10

T P v"'\&

! ™

HAVE YOU EVER WISHED THAT YOU HAD
an in-circuit tester that could be used to
identity instantly faulty transistors, di-

odes, capacitors, inductors, and the like?
Well, new from Non-Linear Systems,
Inc. (533 Stevens Ave., Solana, CA
92075) is a compact analyzer called-the
model TR-/; that handy little unit can do
just that.

The device works on the principle that
if a known signal is fed to a component,
the resulting waveform, called a signa-
ture, can be used to diagnose a fault in that
component. For a good transistor junc-
tion, the signature is a slanting line ending
in a sharp hook. If, however, the corner of
the hook isn’t sharp, but rounded or
looped, leakage is indicated. Good di-
odes, on the other hand may show a small
loop on the hook if they are slow-recovery
types; fast-recovery types, however,
must show a sharp hook like a transis-
tor’s. Good inductors and capacitors are
shown as a loop. For capacitors, that loop
slants to the right; for inductors it slants to
the left. For all components, a straight
line (no loop or hooking) indicates a short
or open—shorts show up as a vertical
line; apens a slanting line. After a little
practice, good and bad components can
be spotted almost instantly by analyzing
the displayed signature.

The analyzer has two input channels;
one is labeled a and the other B. Either
one can be selected using a front-panel
switch. That two-channel capubility is
useful for many applications including
checking such things as stereo amplifiers.

1282823282220 2288222822220 20222220888ttt sl ettt et e ety
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51695 ! ﬁéj % 32 WASHERS | Converter P.C. Board
31 SPACERS Plated through holes
MOUNTING BRACKET | for stability......$4.95
6" RG 174 COAX Fower Supply
‘F' CONNECTOR ® 35" ROD .C. Board ......... 2.95
" » MRF 901 ... 2.00
L NE02135 495 | PC. BOARD PRE-DRILLED
2 DRILLED END CAPS HARDWAR . C. :
¢ = £ ] 2835 Diodes 95 | SOLDER PLATED WITH
001 Chip PLATED THROUGH HOLES
POWER SUPPLY Caps. .......... 10/395 | FOR A MORE STABLE PIC-
Complete Choke Set of 4.....1.95 TURE. rVeEwo !
Down Converter LM 317 Regulator 1.25 2137 HoT TRANS .-
System ‘F' Connectors 3 —M-RHG-}”TRA’NS}*STGR\
INCLUDES Chassis ............. .50 2 HP 2835 Diodes
ANTENNA KIT Wall Transformer 6 .001 Chip Caps.
——aanis T 12 VAC 700 MA...4.95 9 Resistors
POWER TRANSFORMER P.C. BOARD SPECIAL $49.95 ‘U Bolt ..., 95 4 Prewound chokes
COURSE TUNE POT. RF CHOKE . BALUN 1 Electrolytic Cap.
FINE TUNE POT. KNOB QUANTITY 75 to 300 ohm......1.95 1 Pre Made Probe
3 'F CONNECTORS WIRE DIS BALUN
RESISTORS & CAPS 2 SWITCHES Any pﬁfeui',‘,TAsdv for rabbit ears..295 | © @ ©©©® 0O @®@®®
LED WITH HOLDER 4 DIODES e 120 o | . *RG 59/U COAX
TERMINAL STRIP LM 317 REG. 25 pes. 18% off § WITH CONNECTORS * WIRED P.C. BOARD TEST-
WO0OD GRAIN CABINET WITH SILK 50 pes. 25% oft FACTORY MADE ED, READY TO CONNECT TO
00 100 pes. 309 off 100 Ft. . .. $17.50 CAN WITH PROBE & CABLE
SCREENED front and back $10.95 Extra 1000 pes 35% off 50 Ft. . 950 CONNECTOR ATTACHED.
BUILT POWER SUPPLY $34.95 oo Miing for L $24.95
We will tune conver- We will accept telephone orders for Visa & Mastercard
ter board for $12.50 No C.0.D. Orders E l E CTRO n l c
trouble shoot To Order Call s00-428-3500 317-291-7262
add ... 7.50 Complete Kit Weighs 10 pounds. Please add Sufficient Postage —
trouble shoot 6254 La Pas Trail R n l “ B o w 5
SECT ST e Indiarapolis, Indiana 46268 ‘ o
plus any parts needed. g
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For instance, a component in the good
channel can be compared to the same

® ] ®

component in the bad one to locate the
source of the problem. Two sets of color- I I I I | I r 1 e
coded test leads are suppliecd with the A ]
unit.

A third position on the selector switch
is labelled a/B. When the selector switch
is in that position, the input channels are Full Function

automatically switched at a rate set by the Ay q
A/B RATE control located on the front pan- Digital Multimeter

el; that rate can be varied from 0.25100.5 * TRMS ACV
seconds. Synchronization of the patterns and ACA
is completely automatic; no adjustments e 0.25% Basic
z?re needed. LED 1nd1cat0r§ areAused to Accuracy
show you which channel is being dis- .

I Built-in Thermometer
played. R :

The test signal used by the unit is a ® °C and °F Models
2-kHz sinewave. Either a 2-volt or 50- e Type K T/C Based

volt amplitude (P—P) can be switch
selected. The resulting wavetorm is dis-
played on the analyzer’s small (1-inch)
CRT. The very bright blue-white trace
can be centered using the positioning con-
trols that are located conveniently on
either side of the CRT. The graticule is
calibrated to give approximate resistance
readings. Resistances from 0 to 500 ohms
can be read in the 1.0 range; resistances
from 500 ohms to 500 kilohms can be
read in the HI range.

There are many applications where this
device should prove to be useful. Among
them are checking large numbers of iden-
tical parts to weed out the bad ones or
cross-checking between a known good
part and one suspected to be bad. It could

-also be useful for testing digital devices e e s . —
where many identical circuits are used. 5
With use, y%u"re sure to find many more A prachcal appr oach to TRMS.
applications where this device can save Keithley’s 132 with TRMS lets you make precision measurements on
you a considerable amount of non-sinusoidal signals that averaging can't handle, like SCR waveforms.
troubleshooting time and effort. And because the 132 is AC coupled, the DC signal component is blocked.
In using the model 7R-/ we found drift So you can measure AC signals and DC signals separately, like the AC
to be negligible and the displayed trace to ripple on a DC supply voltage. And all the other capabilities you expect
be rock steady. All-in-all this handy de- are here, like DCV from 200mV to 1000V, with 0.25% accuracy. And

vice worked exactly as claimed. Two
models of the analyzer are available. One
is a line-operated version for bench use

current ranges from 2mA to 2A, resistance ranges up to 20MQ including
diode test. Plus input resistance of 10MQ to avoid circuit loading.

and lists for $795. The other is battery- A common-sense approach to temperature measurement.
operated for portable and ficld use; it lists With Keithley’s 132, you can make accurate temperature measurements
for $945 with battery charger. R-E without a separate thermometer or converter. This type K thermocouple
based instrument gives you a wide range from —20°C to 1370°C (0°F to
= /’ F—ﬂ. 2000°F on Fahrenheit model), all with 1° resolution. The 132 also features

a standard TC connector with cold junction compensation, and a full line
of probes to match any application.

See for yourself.

A full line of multimeter accessories expands these capabilities even
further. For quality, common sense utility, durability, ease of use and
affordability, get your hands on a Keithley handheld DMM. No matter
what your situation, a Keithley DMM will simplify your tasks. Contact
your local Keithley distributor for a demonstration.

“He keeps reminding me he fixed his Keithley Instruments, Inc.
radio in 60 se(‘ondsﬂu]_ Now watch this: 28775 Atrora Road/Cleveland, Ohio 44139—9990/(216) 248-0400

Helloph, Batphm, do vouth reef me?"
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Puse Andsave

Global Specialties sets a new value standard. Twice.

FREQUENCY

’°g,f"| 10 100 " 0K 100k I"UL AA .Vvl gaey

\\ll’//
u\‘\ L B el T
1 o

RANGE- S MODE—--—J
2001 FUNCTION GENERATDR e G} o

SWEEP IN TTL GND

y Y . 1 AMW
X 1. f

| run TR \ 3 | one
PULSE SPACING PULSE WIDTH MG GATE  J0v | wave cown | !

- s 3 [ [ T 1 [ et

1048 ws, I Nous
10Ms. f#‘-\ 168 10Ms. }'-!5 s L — -MODE-————J ¢
.m_;& ki i 1‘* ww 4001 PULSE GENERATOR 1

GATE/TRIG IN SYNC OUT TYL OUT VAR OQUT

-- """ ,
® e

Model 2001 Sweepable Model 4001 Ultravariable
Function Generator. $200.00* Pulse Generator.™ $249.95*
Getthe waveforms youneed—1Hzto 1 MHzin  Here's a precision digital pulse generator with
five overlapping ranges: stable, low-distortion fast rise and fall times covering 0.5 Hz to 5 MHz

sine waves, fast rise/fall-time square waves, in 5 overlapping ranges. With pulse width and
highlinearity triangle waves—even a separate  pulse spacing each independently variable
TTL square wave output. Plus high- and low- from 100 nsec to 1 sec foran amazing 107:1
level main outputs. duty cycle range.

An applied DC Voltage at the Sweep input You'll find the 4001 delivers the pulse
can shiftthe 2001’s frequency; or sweepupto  modes youneed: Continuous, One-Shot, Trig-
100:1 with an AC signal. gered, Gated, Square Wave, even a Comple-

A pushbutton activates the DC Offset ment mode. The Trigger/Gate input, 50 Ohm
control, which shifts the output waveform up or  variable output, TTL-level output and Sync
down on command outputconnectors are BNCs.

You'd expect to pay a lot more for all the The 4001 Nothing does as much as well
2001 can do! for anywhere near the price.

Smarter tools for testing and design.

70 Fulton Terr New Haven CT 06509 (203) 624-3103, TWX 710-465-1227 GLOBAL Ca” tOI l_free for deta”s
R LS SPECIALTIES 1-800-243-6077
Canada: Len Finkier Li¢ . Downsview. Onlario CORPORATION During business hours

*Suggested U.S. resale. Prices. specifications subject to change without notice. © Copyright 1980 Global Specialties Corporation
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AUTOMATIG

ATTENTION, ALL FANS OF BLACK-AND-
white movies! If you like to tape those
late-night classics for viewing at a more
reasonable hour, you'll love this gadget.
It detects color commercials, and stops
your VCR (Video Cassette Recorder)
while they are running. Then, when the
commercials are over and the film begins
again, the VCR restarts and continues to
record. As a result, all the commercials
are automatically edited out of the movie,
and you can enjoy it without breaks.

Using the device is simplicity itself.
You just connect two cables from it to the
recorder’s VIDEO ouT and PAUSE jacks.
Then you turn iton, and start the recorder.
The rest is automatic.

Besides removing commercials from
black-and-white movies, this commercial
editor offers several fringe benefits. For
example, by eliminating commercials,
the recorder uses less tape. That means
that shorter (and less expensive) {apes can
be used to record longer programs. (In my
area, a one-hour tape will record almost
12 hours of movies!) Still other features
are a five-minute timeout, and a jack for
your remote pause control.

The five-minute timeout feature re-
starts the recorder if the commercials run
over five minutes @t a time. That feature is
included because some recorder man-
ufacturers recommend that their
machines be left in the pPAUSE mode for no

COMMERCIAL EDITOR

rorYour VGR

more than five minutes. Longer than that
can damage the tape, or cause excessive
head wear, so the timeout feature protects
both your tape dand VCR. And, although
the editor uses the PAUSE jack on the
VCR, you can still Lse your remote PAUSE
control as the editor contains its own jack.

You can build your own commercial
editor in just a few evenings. Only four
IC’s are used, and there are only two easy
calibration adjustments to be made. The
only test equipment you need is an analog
VOM and an RF signal-generator. (Don’t
be too concerned if you don’t have the
signal generator—there are ways around
that, as you'll see.)

How it works

The automatic commercial editor
works by detecting the presence or abs-
ence of the color burst signal, which
accompanies all calor broadcasting, but
which is not transmitted (usuaily) when
the material is in black-and-white. When
that signal appears. a relay in the editor
closes and switches the recorder to the
Pause mode. When the color com-
mercials are over, the color-burst signal
disappears, and tke relay opens. That
switches the VCR to ruN, and recording
resumes. When tae next commercial
appears, the cycle repeats all over again.

Note that the program being recorded
must be black-and-white for the editor to

work (otherwise the color-burst signal
will be present at all times). If the film is
in color, the first five minutes of program
or commercials will not be recorded. Af-
ter that time, because of the timeout fea-
ture, both commercials and program will
be recorded.

Some readers, no doubt, are wondering
whether this editor can be made to work
with color programs. The answer is that it
is not likely. The reason, we found—after
extensive research—is that there is not
enough difference between color com-
mercials and color programs, which
makes detecting color commercials very
hard to do. So forget about an editor for
color-program commercials. ..at least for
now.

Now let's take a look at the inside of the
editor. Refer first to Fig. i. There are
three main circuit-blocks: an AGC-
controlled amplifier, a comparator, and a
timer. We'll discuss them one at a time.

The AGC-controlled amplifier comes
first. The signal from the recorder’s
VIDEO ouT jack is supplied to the input of
the editor. That video signal consists of
horizontal sync, vertical sync, video, and
a color-burst signal. The only portion that
we are interested in is the color-burst,
which is really a few cycles—a burst—of
a 3.579545-MHz signal. That signal tells
the TV receiver that it is receiving a color
transmission, and determines what the
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colors are, and how bright they are. To
use it, we must amplify the color burst
and filter out the rest.

Bandpass filter BPF! separates the
3.579545-MHz (from here we’ll call it
3.58 MHz for short) signal from the rest
of the video, and that signal is amplified
by IC1. The output from ICI drives an-
other bandpass filter, BPF2, which peaks
the 3.58-MHz signal farther. Finally, the
output from that filter is detected by D1
and converted to pulsating DC. The DC
biases transistor Q1, which serves as an
automatic gain control (AGC). The
AGC-voltage controls the gain of IC1 via
resistors R4 and R1 and, as a result, the
output from D1 is at a constant amplitude
whenever a color signal is present.

In our application, however, the color-
burst signal itself is not used. Instead, the
voltage drop across R4 is detected, which
brings us-to the second part of the circuit,
the comparator.

The comparator circuit used here is
rather unusual. To prevent false trigger-
ing, several circuit twists have been
added. Resistors R6 and R7 provide a
0.26 volt hysteresis, and resistor R5 and
capacitor CL1 are used to introduce a
short time-delay. The result of those addi-
tions to the circuit is to prevent noise—
which can come from the video—from
falsely triggering the device.

A color-burst signal applied to the in-
put of the editor causes a voltage drop
across resistor R4. When that voltage ex-
ceeds 0.26 volt, and lasts for at least 100
ms, comparator IC2 will be triggered, and
its output will go from high to low. It will
stay low for at least 100 ms after the color
burst disappears, and that brings us to the
third circuit block.

The last bit of circuitry is a five-minute
timer, built around IC3. Whenever the
output of IC2 goes low, both IC3 and the
relay receive power. The relay closes im-
mediately and, if the output of IC2 does
not go high within 5 minutes, IC3 times
out, removing power from the relay. The
relay contacts, of course, control the
VCR’s pausk function.

Now that you have a basic understand-
ing of how the project works, let’s look at
Fig. 2, the schematic diagram.

The AGC-controlled amplifier is at the
top of the schematic. The video signal is
input through C1. Coil L1, with capaci-
tors C2 and C3, is peaked for the 3.58-
MHz color-burst signal. The two capaci-
tors also provide impedance matching to
IC1. That IC is a differential input/output
IF amplifier. It amplifies the signal by up
to 60 dB, and its output appears across C6
and L.2. That network is also tuned to 3.58
MHz, and provides greater selectivity.
The amplified signal is detected by DI,
and the color burst appears across R2 and
C8. The DC component of the burst
biases Q1, which draws current through
R4. Capacitor C9 is included to prevent
QI from amplifying the AC component of
the color-burst signal so only a DC signal

VCR VIDEQ

? —
at |
D1
BPF |—i—
_R& 4
A ~hee
'
Rl SR6 2R7T &
T2 3RS |
) e
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1c2 ]
\ -

D3-D6
T0T1

(12 VAC)

14

|
=

FIG. 1—BLOCK DIAGRAM OF COMMERCIAL EDITOR shows three principal sections: AGC-controlled

amplifier, comparator, and timer.

is produced by Q1. From R4, that signal
goes to IC1, where it controls the gain of
the amplifier. In addition, IC1 also pro-
vides a 5-volt DC bias for the comparator;
that 5-volt DC bias appears on pin 5 of
ICI and is necessary for the comparator to
work properly.

Comparator IC2 monitors the voltage
drop across R4. Resistors R6 and R7 form
a voltage divider, biasing pin 2 of IC2
0.26-volt higher than the other input (pin
3). Thus, the voltage across R4 must
equal or exceed the 0.26-volt hysteresis to
trigger IC2. That extra circuitry was
added to improve noise immunity.

With no color burst present, the output
of IC2 will be high. When a color burst is
present, though, there will be a voltage
drop across R4. Typically, that will be
0.3 to 1.0 volt, depending upon the color
intensity. When the voltage drop exceeds
0.26 volt, the comparator’s output will go
low. That, in turn, will trigger the timer
circuitry.

In addition, the C11/R5 time-delay cir-
cuit provides a short time-delay (about
100 ms) before the comparator is trig-
gered. That prevents noise spikes from
triggering the comparator.

The output of the comparator drives a
five-minute-timer circuit. Whenever pin
7 of IC2 goes low, a ground is provided
for the IC3 circuitry, and that, in effect,
applies power to the timer. Capacitor C14
and resistor R9 provide a trigger pulse for
the timer, which causes relay RY! to
close, and C13 to charge slowly through
R8. After about five minutes, the capaci-
tor is sufficiently charged to trigger IC3,
which opens RY 1. Of course if the com-
mercials last less than five minutes, the
output of IC2 goes high sooner. In that
case, the timer starts all over the next time
itreceives power. Note that the relay con-
tacts are connected to the PAUSE jack on
the recorder.

www americanradiohistory com

Finally, there’s a simple 12-volt power
supply. A wall-plug transformer supplies
about 14-volts AC to D3-D6; from there
the voltage is filtered by CIS5. It is reg-
ulated to 12-volts DC by IC4.

PARTS LIST—EDITOR

All resistors Vs-watt, 5% unless otherwise

specified

R1-R3—10,000.ohms

R4—1000 ohms

R5, R6—1 megohm

R7—48,000 ohms

R8—10 megohms

R9—100,000 ohms

Capacitors

C1—10 pF, ceramic disc

C2—220 pF, ceramic disc

C3—470 pF, ceramic disc

C4, Cs5, C7, C8, C14, C17, C18—0.01 uF,
ceramic disc

C6—150 pF

C9, C10, C12—0.1 uF, ceramic disc

C11—0.1 uF, Mylar

C13—22 uF, 16 volts, low-leakage electroly-
tic

C15—470 uF, 25 volts, electrolytic

C16—10 uF, 16 volts, electrolytic

Semiconductors

IC1—MC1350 IF amplifier

1IC2—LM311 comparator

IC3—555 timer

IC4—78L12 12-volt regulator

Q1—2N3906 or equivalent

D1—1N6263 Schottky signal-diode or 1N60
germanium diode

D2-D6—1N4002

RY1—12-volt SPDT relay, 400-ohm coil
(Mouser 43BC001 or equivalent)

L1, L2—10 uH adjustable shielded coil (J.W.
Miller 9052 or equivalent)

P1—RCA phono plug

P2—subminiature phone plug

J1—subminiature phone jack

S1—SPST toggle switch

T1—12 VAC, 250 mA, wali-plug transformer

Miscellaneous: PC board, IC sockets, RG-
174 coaxial cable, case, wire, solder, etc.
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FIG. 2—AGC-CONTROLLED AMPLIFIER is preceded by twc bandpass filters that isolate 3.579545-

MHz color-burst signal.

Assembly

The commercial editor is intended to be
built on a small PC board. In fact, you
must use a PC board. If you don’t, the
AGC-controlled amplifier will probably
oscillate, making it impossible to adjust
the unit.

Figure 3 shows the foil pattern for the
single-sided PC board, and Fig. 4 the
parts-placement diagram. Start by posi-
tioning the board foil-side down so it
faces the same way as the board shown in
Fig. 4.

Start assembly with the 1C sockets. In-
stall 8-pin sockets at IC1, IC2, and IC3 as
shown, and carefully solder them in
place.

The coils and the relay are installed
next. Install a coil at L1, and push it flush
with the board; then solder it in place.
Similarly, install L2. Finish up by install-
ing relay RY| in the appropriate position.
Be sure to push it flush with the board
before soldering.

The resistors are installed next. Start by
installing R1 (10K) next to L2. Then in-
stall another 10K resistor at R2, and still
another 10K resistor at R3 as shown.
Move over to the IC2 socket and install
R4 (1K) near it. (Be careful not to put it in
the RS position!) Then install RS (1
megohm) between R4 and the IC2 socket.
Move to the right of the IC2 socket and
install R7 (47K). Again, make sure it’s in
the right place. After that, install R6 (1
megohm) next to R7. Move down to the

IC3 socket for the remaining resistors.
Install R8 (10 megohms) just to the left of
the socket. Then move down and install
R9 (100K). That finishes up the resistors.
Check your work carefully, and correct
any mistakes you may find.

Install the capacitors next. Start by
mounting C1 (10 pF) nextto L1. Be sure
to push the part flush with the board be-

O

o,

1

3-3/4 INCHES

10uF

+_LCTG
L

fore soldering its leads in place. Then
install C2 (220 pF) nextto L1 in the same
manner. Similarly, install C5 (0.01 uF)
as shown. After that, install C3 (470 pF)
between L1 and the IC1 socket. Move to
the left of the IC1 socket and install 0.01
wF capacitors at C4 and C7.

Continue by installing C10 (0.1-uF
ceramic disc) next to L2. Move to the

CK-1
copyright
1982

o

FIG. 3—FULL-SIZE foil pattern for single-sided editor PC board.
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FiG. 4—BE SURE TO OBSERVE polarities of critical components. Be especially careful to install relay

correctly.

other side of L2 and install C6 (150 pF).
Then install C8 (0.01 uF) next to the 10K
resistor. Make sure that C8 goes into the
correct holes. After that, install C9 (0.1-
uF ceramic disc) between the resistors.

FiG. 5—COMPLETED circuit board shouid look
like this. Board can be installed in small plastic
clock-case.

N

i — |

REMOTE

Then move to the left edge of the board
and install C16 (10 wF). Be careful to
install this capacitor the right way; it’s
polarized. Similarly, install C13 (22 uF)
next to the 10-megohm resistor. Then
move up and install C11 (0.1-uF Mylar)
between the 1C2 socket and the 47K resis-
tor. Continue by installing Ci2 (0.1 uF)
above the IC3 socket and, after that, in-
stall C14 (0.01 uF) to the right of the IC3
socket. Move to the right center of the
board and install C15 (470 uF) as shown.
Be sure that this polarized part is inserted
properly, then push it flush with the board
and solder the leads in place. Finish up by
installing C17 and C18 (0.01 uF). Care-
fully check your work before going any
further. Be sure to check the polarities of
the three electrolytics, and correct any
mistakes before continuing.

Install the diodes next. Start with D3-
D6. Install the four diodes as shown, then
solder them in place. Move over toRY1,
and install D2 as indicated. Finally, move
to the top left corner of the board and
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FIG. 6—OFF-THE-BOARD connections. Use RG-174 coax for vibeo N cable..
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The following are available from Technico
Services, 1920 W. Commonwealth Ave.,
Box 20HC, Fullerton, CA 92633: kit of all
parts, less case, (CK-2), $54.00 plus $3.50
postage & handling (nonrefundable); PC
board only (CK-1), $10.00, postpaid;
assembled and tested calibration tool
(3.58-MHz signal generator) (CAL-3),
$10.00, postpaid. California residents
please add 6% tax.

install D1. Again, check your work and
correct any mistakes before continuing.

There are three wire jumpers, identi-
tied as “'J,”’ to be installed, and they
come next. Use leftover resistor leads and
bend them to fit, insert them, and solder
them in place. Start with the two jumpers
next to L2. Before soldering them in
place, be sure to position them so that
they don’t touch. Finish up by installing
the last jumper next to RY L.

Next come the IC voltage-regulator
and the transistor. Install IC4 (78L12)
first. Be sure that the flat side of the case
is positioned as shown before soldering
the leads in place. Then install Ql.
Again, make sure that the flat side of the
case is positioned as shown.

As you can see, the board is essentially
complete and should-look almost like the
oneinFig. 5. All that is left to do is install
the IC’s and attach the cables.

Start with the IC’s and install ICI
(MC1350) first. Be sure to position it
properly before you plug it in. Then in-
stall IC2 (LM311) in the same manner
and, finally, IC3 (NES555). Be sure to
check the IC’s for proper installation be-
fore continuing.

Finish up by installing the cables (refer
to Fig. 6). Start with the video-input
cable. Cut a two-foot length of RG-174
coaxial cable, then strip and tin each end.
Attach PL1 (RCA phono plug) to one
end. Then connect the other end to the
board. Note that the shield goes to the
heavier ground foil on the board.

After that, connect the transformer
leads. Measure about four inches from the
end of the cable that is attached to T1 and
cut just one of the wires at this point.
Connect switch S1 at that point. Solder
the free ends of the T1 cable to the appro-
priate pads on the circuit board.

Next, cut a two-foot piece of two-
conductor wire (a short length of speaker
wire will do). Attach PL2 (subminiature
phone plug) to one end, and connect the
other end of the cable to the board as
shown.

Finish up the cable installation by wir-
ing J1. Cut two two-inch lengths of
hookup wire and solder them to J1 (sub-
miniature phone jack). Then connect the
other ends to the pads on the board.

That completes assembly of the edi-
tor’s PC board. Once you’ve carefully
checked your work, the next step is to
align the device. That will be just one of
the topics we’ll cover in the next part of
this article. R-E



ELECTRONICS HOBBYISTS HAVE NEVER
had it as good as they do today. The
modern home workshop can now be
cquipped with laboratory-grade in-
struments at consumer prices and can pro-
duce projects of industrial quality. It’s
rather astounding to consider that the de-
cision whether to build or buy is morc a
function of convenience than complexity.
Ever since the IC manufacturers dis-
covered the profits to be made in the con-
sumer market, the components necded
for virtually any project are rarely more
than a postage stamp away.

So why haven’t we seen a tremendous
increase in the number of sophisticated
projects built and developed on a back-
room bench? Obviously there’s been a
problem. but the biggest stumbling block
to home construction docsn’t have any-
thing to do with design or complexity—
nine times out of ten it’s the printed-
circuit board. A hobbyist who wouldn’t
think twice about designing a circuit for
bouncing signals oft Neptune often cring-
es when he considers producing printed-
circuit boards. While clectronics technol-
ogy gets more sophisticated almost by the
minute. the process of making PC boards
has remained just about the same for the
last thirty yecars. And the rcason why it
hasn’t changed is that the process is really
quite simple.

No kidding. it’s really easy to do.
There’s been a big push among man-
utacturers to develop wire wrapping as
some sort of technology all on its own. If
you’re into wircwrapping, don’t bother

BOARDS

There are lots of ways to
make printed-circuit boards,
but if the pattern is
complicated, nothing beats
doing it photographically.

ROBERT GROSSBLATT

WWW americanradiohistorv com

reading any farther because all I think
wire wrapping is good for is baling hay.
But making even the most complicated
doublc-sided board isn’t difficult—it
takes time and requires attention to detail,
but it’s not hard. Let’s take a look at the
basic procedure.

Copper-clad board is coated with a
light-sensitive chemical and allowed to
dry. A mask is made photographically
(the foil pattern) and contact-printed on
the board. The light in the printing proc-
ess causes a change in the chemical coat-
ing so that the unmasked arcas become
resistant to the developer. What happens
then when the board is placed in the de-
veloper is that the chemical over the un-
masked areas (the traces) remains, while
the chemical over the rest of the board is
removed. The result is a board ready to be
dumped into the etchant. That is the basic
procedure for so-called negative photore-
sist: therc’s also a positive resist but the
idea is the same. As you can sce. there are
several steps in the process and we'll go
over them completely later on in this arti-
cle. By the time we finish. however.
you’ll be wondering why you thought it
was difficult in the first place.

Layout

Betore we explorc the mysteries of
board making, there’s somecthing that
comes lirst—laying out the pattern. By
the time you're ready to consider making
PC boards you've probably pulled out a
lot of hair in breadboarding. You’ve re-
arranged circuitry and substituted differ-
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ent values to make surc cverything is
working cxactly the way you want it.
When you reach that point—when you
decide that you’re looking at the final
design—you’re ready to move on.

The first step is to draw a schematic of
your breadboarded circuit. The chances
arc that you've alrcady done that, but if
you’re anything like mc the drawings are
a mess. When [’m at that point, I usually
have several pages filled with false starts
and things that blew up. That’s to say
nothing about the most important sec-
tions, which [ usually scribble on the back
of an envclope. [t’s really important to
stop and redraw everything. Make a clean
drawing of the circuit, lay it out in a
coherent fashion, assign numbers to the
components, and carefully label every-
thing on the page. Also, make sure you
include the pin numbers of the IC’s you
are using. Use graph paper to help keep
the lines straight and do as many versions
as you nced in order to make the drawing
neat. Keep on checking your drawing
against the breadboard as mistakes are
casy to correct at this stage—it’s much
simpler to crase a linc than to correct a
trace. Make a couple of copies of the
finished drawing in case you spill coffee
on the original.

A completed drawing is a valuable tool
because it will give you your first over-
view of your entire circuit. Don’t be sur-
pried if you wind up combining things or
simplifying the design. Unused gates can
be combined to eliminate whole I1C’s and
a little recorganization can allow you to
simplify complicated sections of your de-
sign. [ usually wind up with several stages
of *““final”” drawings until [ get the point
where any further changes are profitless.
When you’ve reached that stage you are
ready to begin the layout of the board.

At this point you have the schematic
and the breadboarded circuit. Whatever
you do, don’t fool around with the
breadboarded circuit! Not only will you
still be checking the drawing against it.
but later on, when the printed-circuit
board is complete but perhaps doesn’t
work. you’ll have something to comparc
it to. Remember an all-important rule of
original design: the breadboarded circuit
is the only one in the world that does what
you designed it to do. The last step in
creating a working circuit on a PC board,
the very last step . 1s to pull the breadboard
apart.

Special considerations

Examine the breadboard and the draw-
ing. Are there sections of your design that
have to receive special treatment? If cer-
tain scctions need shiclding. or have un-
usual power requirements. they should be
physically close together on the board.
Should the circuit be broken into several
boards to conserve space? Is the printed-
circuit board going to provide structural
strength to the finished project? Does the
board have to have a particular shape be-

causc of the case? Those are the sorts of
questions you have to consider when you
begin to do the layout. The answers will
determinc the materials you use, the size
and numbcr of the boards, how compact
the layout has to be, and so on.

Before yoy start planning the printed-
circuif pattern make sure that you have all
the components that go on the board. Re-
sistors, capacitors, and other components
come in different shapes and sizes—and
you’re doing a layout for components of a
particular size. If you plan on making
three boards, make sure you already have
three of everything you’ll need. There are
few things sadder than going through the
trouble to make a complicated board and
then finding out that certain small elec-
trolytics aren’t available any longer. It's
always best to stick with standard. readily
available parts.

The best way to work out your layout is
to do it on graph paper, but the choice of

paper is important. What you want is a
light-blue grid measuring ten squares to
the inch. Get a large pad of at least 20 by
24 inches and tell the people in the art
supply store that you want it to be non-
reproducible blue. That is a particular
shade of blue that won't register on the
film you’ll usc to photograph the final
drawings. The pencils you use for the
initial drawing should be the same shade
of blue and can also be obtained at an art
supply store. The reason you want such a
large pad is that you’ll be doing the draw-
ing double size and reducing it later on.
Lecave yourself lots of room to work and
make sure that the paper you use is at lcast
four times larger than the intended size of
your board.

Drafting

Draw a horizontal line across the mid-
dle of the graph paper. You should be able
to fit a double-size outline of your board’s
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FIG. 1—DIGITAL-CIRCUIT FOIL PATTERNS often require long unbroken traces and double-sided
boards with lots of interconnections. But even the most complicated patterns can be laid out and

etched if you are patient and careful.
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shapc on both the lower and upper halves
of the paper. If you can’t, get larger
paper. The rcason for dividing it in half is
that you’ll be doing the foil pattern and
the component layout at the same time.
Not only that, but you'll be able to tell
whether your board has to be single or
double sided. Draw the outlines of the
board in black using a fine-point magic
marker. All the rest of your preliminary
work will be done with blue pencils. This
is the time to draw in the board extensions
for edge connectors, or any other odd
shape you necd. Anything that has to be in
a particular place on the board should be
done in black. These are the *‘givens™
around which the rest of the components
have to fit. They are usually due to par-
ticular case requircments.

There are lots of schemes for doing a
layout. Probably the best way to start is to
draw the pins for the [C’s. A good way to
start the layout is to look at how the IC’s
were placed on your breadboard.
Remember that you're working twice
actual size so adjoining pins should be
two squares apart. Since the physical di-
mensions of IC’s are designed around
0.1-inch spacing, you’ll find that cvery-
thing fits neatly onto the paper. Place the
IC’s in neat rows and columns. That will
make things easier when you start draw-
ing in the traces and will make redundant
connections obvious. Common con-
ncctions such as power, ground, clocks,
and so on will be much easicr to lay in if
the IC’s are logically spread out on the
paper. Make sure to indicate the IC pins
on both halves of the graph paper and
label pin number [ on both halves to help
keep everything straight in your mind.

Remember that you’re not reversing
anything—the bottom and top halves of
the paper are being drawn as if you had
laid both sides out flat and were looking
down at them. Some layout schemes call
for drawing the two sides of the board on
top of cach other in ditferent colored inks.

Not only does that cause extra steps later
on, but lcft and right get confused and
it’s really casy to make mistakes.

I'wish [ could give you some foolproof
way of routing the leads but [ don’t know
any other than trial and crror. Be prepared
to do a lot of crasing and redrawing be-
causc it tukes a while to solve the topolo-
gical problems caused by your circuit—
there's no tcacher other than experience.
When you find that you absolutely, posi-
tively have to cross traces, break one of
them and draw doughnuts at the ends.
Locate the exact same positions on the
other side of the board, draw two more
doughnuts there, and draw a trace con-
necting them.

As you draw the connections for your
circuit and put in the components, try to
avoid using the component side of the
board because single-sided boards are
much easier to make. Unfortunately,
however, digital circuitry often requires a
double-sided board. If you accept that in
the beginning, you can save a lot of grief
by first laying out the address and data
lines. The chances are that those traces
will require a number of connections be-
tween both sides of the board. 1t’s not at
all unusual to have a trace jump back and
forth from onc side of the board to the
other cight or ten times—if you can make
the connection that way, do it.

The complexity of the foil pattern you
generate will depend on a number of
things. If the component density is high,
the foil pattern will be busy. Obviously,
the more connections you have to make,
the more complicated the foil pattern will
be. Interestingly enough, if your circuit
has lots of passive components, you’ll
have an easier time figuring out a foil
pattern. You’ll wind up with lots of short
traces und you’ll be able to route the lon-
ger power and ground connections
around them. Digital circuitry is tough
becausce lots of direct connections have to
be made between the ICs. That requires

FIG. 2—WHEN LAYING OUT a double-sided pattern, one of the most important steps is to make sure

that both sides line up properly.
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long, unbroken traces and, unfortunately,
lots of connections between both sides of
the board (sce Fig. 1).

Double-sided boards

Sometimes you can simplify things by
rearranging the IC’s but if you're dealing
with power, ground, clock, address, and
data lines, there’s no way you’re going to
be able to get them all on a single-sided
board. Don’t throw in the towel, howev-
er, as double-sided boards aren’t that
much harder to make. Piggybacking
components and using loads of jumpers is
a poor alternative to making a double-
sided board.

You have to be really carcful when
you’'re working back and forth on the two
sides of the drawing—imake sure that the
holes and traces line up properly. Use a
straightedge and calipers, as shown in
Fig. 2, and don’t feel silly about counting
squares—I’ve made a lot of double-sided
boards and 1 do it all the time.

Once you've decided to make your
board double sided. take advantage of the
decision. There’s as much copper on the
component side of the board as there is on
the foil side. It’s rather strange to jam as
many traces as you can on the foil side and
lcave only a few on the component side.
Not only that, but the more cvenly you
distribute your traces, the more likely it is
that the board will etch evenly. If you
have 90% of your pattern on the foil side
and just a few traces on the component
side, you're running a scrious risk of un-
dercutting the traces on the foil side dur-
ing etching. What’s more, having lots of
traces on the foil side means that some of
them are going to be thin. While you're
waiting for a veritable sea of copper to be
etched on the component side. the thin
traces on the foil side will disappear.

If you plan things carcfully, the con-
nection from one side of the board to the
other can be made using the leads of the
components. It’s a simple matter to solder
the leads on both sides of the board. For
those traces that wander from onc side of
the board to the other, you’ll just have to
lcave doughnuts and connect them with
small pieces of hookup wire soldered to
both sides.

The big problem comes when you have
to deal with IC’s. There are a few options:
For one thing, you can solder the IC’s
directly to the board and make the feed-
through connections by soldering the IC
legs on both sides-—but don’t do it—
always use IC sockets. You can mount the
socket so that it is raised about an cighth
of an inch or so above the board and
solder the the socket tegs on both sides of
the board; of course, you’ll need wire-
wrap sockets to do that. [ don’t like that
mcthod because wire-wrap sockets are
more cxpensive and physically larger
than others. Also, having the socket sit
above the board leaves the plastic part of
the socket free to move and puts anundue
strain on the legs. All things considered,
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FIG. 3—DRAFTING AIDS, such as the ones shown here, can be very useful

in completing your layout.

if your circuit is complex enough to re-
quire a double-sided board, you want to
eliminatc any potential problems. and
mounting sockets above the board is a
possible source of trouble.

What [ do is to extend the trace on the
component side and use small doughnuts
on both sides of the board to make the
conncction from onc side to the other. It’s
neater, and makes the board more secure
and compact. After the board is etched, |
thread hook-up wire through all the feed-
throughs and then solder and snip them in
onc shot. Any other mcthod leaves room
for error and if you have a board with lots
of connections, it’s much too easy to
forget the IC legs hidden under the sock-
ets and then go crazy trying to figure out
why the circuit won’t work.

Further considerations

Whenever you add a component to
your drawing. show the doughnuts on
both sides of the board. Not only does that
make the geography of the board easier to
understand, but it will be the basis for a
parts-placement diagram later on. When
you have your drawing completed, draw
the components in (remember you're
working twice actual size) and make sure
that there’s enough room to fit them on
the board. Count up the number of traces
on the component side to sce whether a
double-sided board is justified. If there
arcn’t too many, consider the idea of
Jumpers. instead. If you feel. though, that
a double-sided board is necessary, make
sure that you leave at lcast two squarcs
between the traces and any component
lecads. That is particularly important
around the IC’s because you don't want
the IC sockets to hide the traces on the
component side. It’s almost impossible to
locate a small break in a trace if it’s hid-
den under a socket, and it’s even harder to
correct it.

Once you have the drawing finished
and have checked the hole alignment,
make sure that the connections agree with
the schematic. Take your time doing that
because corrections are a lot casier to
make at this stage than they will be later
on,

filling them in with a felt-

FIG.4—IF TRACES MUST BE ROUTED between IC pads, elongate the pads

to make soldering the components easier later on.

Final artwork preparation

After everything has been verified. the
next step is to prepare the board for pho-
tography. All that mcans is that you have
to ink in all the doughnuts and traces
you’ve donc in blue pencil. Many of the
commercially available drafting aids can
come in handy here (see Fig. 3). Long
runs can be made using black drafting
tape and several companies scll IC pads
and doughnuts in doublc-size patterns.
When working double size, try to keep
the traces at least Yis-inch wide and scpa-
rated by at least V32-inch. That's the abso-
lute minimum, though—iiny traces have
a nasty habit of disappearing in the
etchant and small scparations may not
show up in the final foil pattern.

.The only exception is when you find it
necessary to route leads through the pins
of IC’s (which you should avoid like the
plague—especially if you're doing a
double-sided board). If you find that you
absolutcly have to route traccs between
IC pads, make the pads, rather than the
trace, thinner, and elongate the pads par-
allel to the traces as shown in Fig. 4 to be
sure you'll have enough copper to solder
the pins to.

When you’ve finished that part of the
layout make sure there aren’t any breaks
in the pattern. If you find any, color them
in with a fine-point felt-tipped pen as
shown in Fig. 5. Check the pattern care-
fully and if any of the traces or corners

look thin, use the pen to fatten them. If
you make a mistake. cover it over with
typewriter correction-fluid and redraw it.

Make surc your lines are as black as
possible and arc completely ftilled in—
every bit of black you add now will be-
come copper on the board. Also, try to
anticipate any special problems. Will you
be soldering any nuts on the board to
mount a meter or power transistor? If so,
blacken in an arca large enough to provide
copper for the nut. There are no hard and
fast rules to tell you how much copper to
leave on the board and everything de-
pends on your application, and your pa-
ticnce. Just remember that the more cop-
per you keep, the less you have to etch.
Once I've gotten to this stage, 1 thicken
every trace I can to make the ctching
process as simple as possible. It never
hurts to have sparc copper on the board
and wide power and ground planes are
never a bad idea.

There is one place where the doughnuts
should be as large as you can possibly
make them. That is wherever you have
feedthroughs going from one side of the
board to the other. The larger the dough-
nuts. the more tolerance you're going to
have in keeping the top and bottom of the
board in register later on.

When we continue this article. we’ll
put the finishing touches on the layout.
We'll also show you how to transfer the
layout to the copper board. R-E

FIG. 5—REPAIR ANY E

BREAKS in the layout by g

tipped pen.
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The video revolution has changed the way we loox at and use television. But has your set kept up,
and will it keep up in the future? The foliowing will help answer that question.

A. LEVIS

IT WAS ALL SO SIMPLE BACK IN THOSE EARLY DAYS GF VIDEQ,
BEFORE SONY's Betamax and Atari's Pong began to change
the way we viewed the lowly TV set. In that ancien® era,
which began draning to a close in the early 1970°s, video
simply meant elevision. The only choiwce one faced when
shopping for videc equipment was whether or not to blow the
entire budget an that huge 25-inch console.

Unless you’ve been asleep these past few years, you know
that those days are most certainly gone for good. Walk into
any video store or department and you are likely to see
VCR’s (VideoCassette Recordzrs), videodisc players, pro-
Jection televisions, television-component systems, VCR and
cable-TV accessories, and perhaps
even a complete satellite-TV earth sta-
tion. You’re also 'ikely to find a great
many computers and video games;
we’ll not say much about these pro-
ducts in this szction. but you can be
certain that the next year will feature the
Kind of new products and exciting
advancements we’'ve all now come to
expect. What we will be looking at is
video—the latest developements in the
field, as well as what the near future
holds. But first, let’s look at what our
old family TV-set has grown into, and
why.

Alternative programming

In the old days television ’qualiry‘
generally referred to a set’s reliability
rather than to the kind of image it repro-
duced. After all, few consumers would
have been willing to lay out the extra
dollars for such things as high
resolution—even if the manufacturers
had been capable of producing sets with
such features—just to watch the gener-
ally low-quality fare offered by the net-
works.

That began to change with the advent
of cable-TV services such as Home Box
Office. That service, and others like it,
offered viewers a real alternative in the
form of recent movies, live sports
events, and specials.

The real beginning of the so-called
video revolution, however, began with
the introduction of the VCR. That de-
vice gave the viewer almost compiete
programming control. Today, pro-
gramming can be drawn from a vast
array of pre-recorded videotapes, in-
cluding the very latest movies (some-
times the videotape is released sim-
ultaneously with the movie’s pre-
miere); from both free (broadcast) and
pay-TV services, or can be original—

the video camera allows your video programming to be
limited only by vour imagination. For those who demand the
very best. there are now video accessories that help ciear up
many piciure. color, and stability problems; we’ll take a
closer look at those elsewhere in this section.

A relatively new program source is the videodisc.
Althouzh those devices lack the recording capabilities of the
VCR, ard have not proven as successful in the marketplace
as was predicied. there is still cansiderable hope that it will
succeed as an alwernative program source. Among its advan-
tages are its lower initial outlay. as compared with a VCR,
and its potential for use with a computer.
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A better alternative is the true component approach. Sys-
tems of that type were first available last year from Sony (1
Sony Plaza, Park Ridge, NJ 07656) and Teknika (1633
Broadway, New York, NY 10019); now they are available
from a variety of manufacturers. Those systems are by no
means identical, and each manufacturer has its own idea as to
how a component system should be configured. For instance,
some offer a seperate amplifier and monitor while others
offer acombined package. Also, in some the tuner doubles as
a switcher while in others those functions are handled by
separate components. Since you now have a bit to choose
from when picking your component system, it’s important to
match your needs to what’s available.

What’s available

The Profeel system from Sony remains unchanged from
last year except for the addition of a new 12-inch monitor to
the series. Like the larger 19- and 25-inch Profeel monitors,
this one boasts good video resolution and offers an RGB
(Red, Green, Blue) input. While currently that input will only
be of interest to some computer hobbyists, it is hoped that
will change with the eventual availability of RGB outputs on

THE NEWEST ADDITION to the Profeel line, is the model KX-121HG shown
here. Like all Profeel monitors, it boasts RGB inputs.

consumer video equipment. The main advantage of an RGB
input is that it allows you to bypass all of the signal process-
ing stages in the receiver. The RGB signals are fed directly to
CRT grid amplifiers. For the time being, however, such
outputs are available only on professional equipment.

Sanyo (1200 W. Artesia Blvd., Compton, CA 90220)
enters the fieid with their Pro-Ponent system. It features a
19-inch monitor with a built-in 5-watts-per-channel stereo
amplifier, a separate TV-tuner with remote control, a com-
panion stereo-audio sound system, and a pair of accessory
speakers. The tuner has multiple inputs designed to accept a
wide variety of sources (VCR, videodisc, etc.).

Zenith (1000 Milwaukee Ave., Glenview, IL 60025) was
the first U.S. manufacturer to offer a component TV system.
[t includes a 19-inch monitor, TV tuner, a separate source-
selector, a separate stereo-amplifer, and speakers. The moni-
tor aiso has its own built-in audio amplifier and speaker and
features both composite-video/audio and RGB inputs. The
source selector allows the connection of up to six sources to
the system. The tuner features an infra-red remote control
and has 112-channel capability, including 42 for cable TV.

Several high-fidelity audio-component manufacturers
have also come out with systems. Pioneer (200 West Grand
Ave., Montvale, NJ 07645) is offering two screen sizes, 19-
and 25-inches, with the larger monitor offering 400-line
resolution, which is the highest claimed by any manufactur-

THIS NEW VIDEO-COMPONENT SYSTEM fram Jensen offers a choice of
tuners either: with (shown) or without AM and FM-stereo.

er. The tuner is housed separately and features 127-channel
capability and an infra-red remote controf; the tuner also
serves as the system’s source selector, haadling all of the
switching functions.

Jensen (4136 N. United Parkway, Schiller Park, IL 60176)
has anew entry that offers the consumer an additional choice.
While many manufacturers are marketing systems with more
than one monitor size, Jensen is marketing two tuners—one
for AM and FM-stereo as well as TV, and one with TV
capability only.

Even some smaller companies are getting into the act.
NAD (675 Canton St., Norwood, MA 02062) and Proton
(1431 Ocean Ave., Suite B, Santa Monica. CA 90401) are
marketing systems built around the same 19-inch monitor,
but will sell them through different outlets.

Component-TV systems are also available from Mitsu-
bishi (7045 N. Ridgeway Ave., Lincolnwood, IL 60645),
JVC (41 Slater Drive, Elmwood Park, NJ 07407), and oth-
ers. And you can be sure that the list will grow considerably
in the near future.

The future of video

Will your new video-entertainment/information system
soon become obsolete? The answer to that is yes and no. No,
because the U.S. is almost certainly tied to the 525-line
NTSC broadcast standard for many years tc come, although
just about everyone involved with the technical end of the
television industry—from broadcasters to set-makers—
agrees that it is less than perfect. (For one thing, the resolu-
tion of current sets is not limited by technology, but by that
standard.) Yes, because there are several developments that
may soon,result in higher definition television, with signals
compatible with the NTSC standard.

Work is continuing on high-definition TV (HDTV), with
much of it concentrating on developing a system that is
NTSC compatible. RCA, for one, is involved in an intensive
NTSC-compatible HDTV project, and believes such a sys-
tem can be operational within this decade.

Another thing to look forward to is the arrival of digital
TV.ITT in Europe is scheduled to begin offering set makers
digital-circuit kits sometime next year, and such in-
ternational companies as RCA, Sanyo, Philips of Holland,
Sharp, Blaupunkt and Thomson CSF are involved in in-
tensive research and development projects in that area.

But one of the chief advantages of a component system is
its adaptibility. It’s relatively easy to modify your system to
keep in step with the latest changes in tectmology, or your
needs. So, don’t let what’s coming tommarrow spoil your
fun today. R-E
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In this age of cable television, a proposed cableless system is getting
quite a bit of attention. Here’s a look at what DBS television is, and
what it can mean to you.

=

DANNY GOODMAN

AS THE WIRING OF AMERICA CONTINUES, CABLE TELEVISION
is reaching more and more densely populated areas. De-
spite that, however, one industry report projects that as
many as 48 million households will not be wirzd for
cable TV by 1990. What’s more, the U.S. government
estimated that in 1980, 4.6-million homes cou:d receive
only one or two channels, while over one million homes
were located in areas served by no television whatsoever.
But by the mid-1980’s we’ll see the beginning of a
new type of television service—that service will have a
potential of about 30 channels of programming and will
be available in all parts of this country, whethzr it be the
- crowded island of Manhattan or the most sparsely pop-
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THE SMALL SIZE and relatively low cost ¢f 2 DES dish antenna will bring
satellite-TV reception within reach of most families.

ulated areas of Nevada or Momana. All vou’ll need to receive
that service is line-of-sight exposure to a satellite parked in
orbit some 22,300 miles up, a 2Y-foot-diameter dish an-
tenna, a satellite receiver. and your TV set.

At least eight companies have unveiled a variety of plans
for Direct Broadcast Satellire (DES) services, incleding
advertising-supported programming (irec to the viewer),
subscription television (pay TV), and advanced video ser-
vices such as teletex: and High Definition TeleVision
(HDTV). The success of those plans depends on a number of
technical and regulatory issues that are as yet un-esolved. but
substantial amounts of money are being invested in the belief
that DBS services will eveniually become a reality.

Mini dishes

DBS services will differ greatly from the satellite-TV
services currently in operation. The present generation of TV
saellites generally receive high-pcwered signals from Earth
in the 5.9- to 6.4-GHz range (callzd the uplink frequency).
and retransmit them in the 3.7- to 4.2-GHz range (called the
downlink frequency) using low-powered transmirters. The
downlink transmitters are low powsred primarily because
each satellite carries as many as 24 transponders and each of
those must share the limited power provided by the satellite’s
solar panels. The transponders carry TV and radio relays, as
well as two-way communications traffic.

The retransmitted signal :5 so weak by the time it travels
through the atmosphere that the receiving antenna dish needs
to he relatively large (10 to 30 feet in diameter) to collect as
much signal as possible and focus it on the receiver’s sensi-
tive amplifier, which is suspended over the dish’s center.

Large dishes and highly advanced ieceiving circuitry built in
small quantities make for e«pensive setups, ranging from
uicier $5.000 to over $25,00¢ depending on your location
and the number of different satellites you want to tune in.
While that high cost, and the large size antennas required,
may not present a problem to a cable-TV company, it does
put home satellite reception out of the reach of many in-
dividuals and families.

The proposed DBS services. however, will use frequenc-
les in the 17-GHz region for tne uplink and frequencies in the
12-GHz regien for the cownlink. More important, however,
is that the satzllites will have transmitters capable of outputs
of 50 watts or more. Contrast that to the satellites that are
curtently in service: those can only deliver outputs of about 5
watts or s¢. The greater power levels will allow a sensitive
receiver to gacher a useable signal from the smaller 2V5- to
3-foot dish. At that size, a chimney-mounted satellite dish is
no mor2 cumbersoms than a high-gain terrestrial-TV an-
tenna.

Programming on the DBS channels may not be different
from present sate!lite fare, but its intended audience will be.
Currently, satellites are used primarily as a relay for broad-
cast and cable netwoiks. In the original plan, retransmitted
sigrals were to be picked up only by properly licensed
ground stations for further distribution over a local terrestrial
TV station or cable network. While the FCC has removed the
necessity of securing a license for a TVRO (TV Receive
Only) station. there are still some gray areas about the legal-
ity and/or ethics of individualks ‘cavesdropping’” on relay
satellites. Home Box COffice. one of the more popular and
outspoken satellite services has begun scrambling its signal,
making it difficult for sateliite afficianados to view their
programs. Other satellite-distributed services may feel like-
wise threatered by the relatively small number of TVRO
owners and scramble signals.

In contrast. DBS signals will be received by each in-
dividual subscriber, bypassing the need for an earth-based
distribution system such as a cable system. Some cable
systems may, nhowever, wish to ‘‘subscribe’ to a DBS serv-
ice 50 that they can, in turn. offer the DBS services to their
own subscribers.

Variety of DBS services

The proposals submitted to the FCC by the initial eight
DBS applicants contained a number of different approaches.
Satellite Televis on Corporation (STC). a subsidiary of
COMSAT. was the first to submit a proposal, having done so
in April 1581. Their plan (see Fig. 1) calls for a system of
four active satellites, one for each of the U.S. time zones (the
Pacific Time Zone satellite will also serve Hawaii and the
more heavily populated areas of southern Alaska), plus two
otbiting spares. The spares are intended to provide un-
interrupted service in the event that one of the primary
satellites fails. As early as 1983, STC hopes to have its first
satellite (and cne spare) in place, providing service initially
to the Eastern Time Zone.

It is =xpected that each STC satellite will have three
operating transponders tone for each chammel of programm-
ing}and thiee spare transponders. With the high cost of each
satellite and the long waiting list for room aboard a Space
Shuttle or Ariane rocket. spare transponders and satellites are
particularly important to prevent delays or interruptions in
service due to equipnient failure.

Three distinctly different program channels will be
beamed from the 185-watt transponders. Only one, the
so-called *‘Superstar’® channe! will run nearly 24 hours a
dzy. Planned programming includes recent movies, popular
concerts, theater, and family entertainment. The **Spec-
trum’” channe! will offer 15 hours daily of children’s pro-
gramming. classic films . performing arts. cultural programs,
and public affairs "‘Viewers Choice’ will offer 15 hours of
sports. educational/instructional programming, ex-
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FIG. 1—STC’S PROPOSED DBS SYSTEM will cover the
entire continental United States, as well as the most
heavily populated regions of Alaska and Hawail, using
four operational satellites and two spares.

perimental theater, and the like. STC plans to ‘‘counter
program,’’ a scheduling method that tries to satisfy as many
different viewing tastes during a given viewing period as
possible. The STC satellite network will also have provisions
for stereo sound for concerts, simultaneous second language
transmission for minority viewers, and ciosed captioning for
the hearing impaired. It also will present a full range of
teletext information services.

All three channels will be scrambled, and TV set decoders
will be individually addressable (digitally coded signals
corresponding to each home decoder’s serial number will
engage the decoder), allowing the possibility of pay-per-
view or pay-per-series specials requiring an extra subscriber
fee.

Free satellite TV

United States Satellite Broadcasting (USSB) is taking a
different approach. Their initial plan calls for only two sat-
ellites to cover the four time zones . Each satellite would carry

== )
PACIFIC

/ 9|
FSERVICEAREA | MOUNTAIN
[ (| SERVICE AREA

six operating transponders, three for each time zone. An
orbiting spare would have 12 transponders ready to fill in
where needed.

But what is more striking about their proposal is that the
three channels would be advertiser-supported—like our
present commercial TV—and would therefore be free to any
viewer equipped with a dish and satellite receiver. According
to Stanley Hubbard, president of USSB, the company’s DBS
service will be like a fourth national commercial network,
with member TV stations around the country. Local stations
will act as news bureaus and will be able to sell original
programming to USSB and advertisers for national broad-
cast. Local member stations, whether broadcast or cable TV,
will be able to re-transmit the USSB programming in those
areas where DBS dishes aren’t practical or popular. That
proposed system is shown in Fig. 2.

Planned programming on USSB’s channels include a full-
service TV channel (news, weather, entertainment, chil-
dren’s programming, etc.), a 24-hour news and information

\A\ - 71 é\ = N
- e,
PACIFIC MOUNTAIN USSB STUDIOS CENTRAL EASTERN
MEMBER MEMBER AND MEMBER MEMBER
STATION STATION TRANSMITTER STATION STATIDN

AG. 2—IN THE USSB PROPOSAL, local member stations will feed news and original programming tc
the satellite *“network” for national distribution. The local stations will also be able to rebroadcast the
DBS services in areas where home satellite reception is either not practical on unpopular.
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EW VIDEO

COMPONENTS

From the looks of things, the video revolution is nowhere near over. Here's what's new in
home-entertainment equipment, and what to expect in the next couple of years.

DANNY GOODMAN

IN THE LAST FEW YEARS. WE'VE SEEN THE INTEREST AND
activity in video grow at an almost explosive rate. and
there is no sign of that letting up. Consider. for instance,
that VCR's continue to sell briskly; pre-recorded
videotape rentals are way up; and, according to an RCA
estimate, those who own videodisc players also own, on
the average, a library of about 30 discs. It’s also expected
that video camera sales in 1982 may double those of the
previous year.

Manufacturers of home video equipment are very much
aware of the consumer’s love affair with video. They
continue to produce better performing. more advanced
equipment in new shapes, sizes, and concepts—all de-
signed to lure more of us into the video picture. And. from
the looks of the trend-setting video innovations already
here and expected soon, they're likely to succeed.

Hi-Fi VCR
Stereo-audio for broadcast TV is still only in the plann-
ing stage in the U.S., but the absence of a broadcast

standard isn"t preventing stereo from being included in
several home videocassetie-recorders. For now. stereo is
limited to the upper end of the VCR price scale. In the
VHS format, for example, top-of-the-line models from
Panasonic (PV-1780), JVC (HR-7650), Quasar
(VH5623UW), and General Electric (/VCR30/8W) all
feature stereo-audio inputs and outputs, including Dolby
noise reduction. As high-end models, costing roughly
$1500 to $1600, those units also have the deluxe special
effects features and remote control offered on last sea-
son’s expensive recorders. In the Beta format, Marantz
has a home deck, the model VR200. with stereo and Dolby
C noise reduction. That deck lists for $1295.
Although there are few pre-recorded stereo-
videocassettes currently available. there are other possi-
ble sources for two-channel audio. including FM sim-
ulcasts of TV concerts, stereo videodisc players, and your
own dubbing. But. as stereo VCR’s become more pop-
ular. you can be sure that much more pre-recorded materi-
al will become available. The quality of the audio. howev-
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er, may not measure up to what you might expect from a
hi-fi tape recording. The audio tracks on videotape are nar-
row, and the tape speed relative to the fixed audio tape-heads
(ranging from |.31- to 0.44-inches-per-second depending on
format and selected speed) is slower than an audio cassette’s
17-inches-per-second. But if the stereo is played through a
hi-fi amplifier and speakers, it will provide a spatial feeling
and left-right separation that you can’t get from any of the TV
stereo-audio adapters currently on the market. And stereo
isn’t just limited to the home—a new portable VHS-format
VCR. the JVC HR-2650. lets you record your own stereo
material in the field. That unit sells for about $1150.

Finding stereo in such compact recorders is not surprising
considering that the trend in new portables is to equip them
with as many features as the stay-at-home models. Today,
the full-featured portable essentially breaks the home VCR’s
tape playing and tuning/timing elements into separate, mo-
bile components. That arrangement offers the most in
flexibility, since the VCR system can be a compact portable-
recorder for remote taping with the addition of a camera, but
can also act as a sophisticated home deck with such features
as infrared remote control, multi-day/event time-shift pro-
gramming, and special effects.

The lightweights

The race is on in the industry to see who can develop the
smallest and the lightest VCR. Sony’s SL-2000 ($1150) and
the Zenith VR-9800, which is sold with its companion tuner
for $1425, are the lightest Beta portables, weighing just 9.5
pounds. But several lighter (8.5 pounds) VHS-portables
were recently introduced; those are built on the same Mat-
sushita chassis and carry brand names like Magnavox, Pan-
asonic, Quasar, General Electric, and Canon. Those units
range in price from about $750 to $150D. The high-end
models are full-featured VCR's that include, among other
things, 14-day, 4-event programmable tuner/timers.

An intriguing new portable VCR was announced this year
it was developed by JVC and is called the Ultra Compact
Machine, or UCM for short. It is just what the name implies.
Though not yet available. Sharp has demonstrated a model of
that machine, the VC220, which weighs just 5.8 pounds.
including battery, and measures approximately 7 X 2% X
9V inches. The key to the UCM is the VHS-C (*‘C”’ for
compact) format cassette. About the size of a pack of
cigarettes, a VHS-C cassette contains enough Ys-inch
videotape for about 20 minutes of recording on a UCM
recorder. You can playback the tape through a TV, orediton
to a longer-playing regular-sized deck. You can also slip the
VHS-C cassette into an adapter that makes the tiny tape
playable on a standard VHS recorder.

SOLID-STATE IMAGE SENSORS, such as the one used inthis NEC' TC-100
color camera may eventually replace the cumbersome and power-hungry
image tubes of today.

Many more home video-recordists are eagerly awaiting
the all in-one camera-recorders currently under development
by several Japanese companies. Those companies are work-
ing toward a uniform Ya-inch videotape standard to help
avoid another battle such as the one over the Beta/VHS
format. But the way things are going, even if a standards
agreement is reached in 1983, it may be 1985 or later before
finished products reach the store shelves.

Still looking to the future, most of you are probably famil-
iar with the Ya-inch VCR format—CVC—from Japan’s
Funai Electric. In the U.S., their small, five-pound portable
recorder is sold by Technicolor. But an even smaller re-
corder, using the same CVC format, will be marketed in the
U.S. in 1983 by Grundig. Grundig, a popular brand in
Germany, has been selling their five-pound VP-100 suc-
cessfully in Europe. It measures only 4%4 X 2% X Y inches
and can be easily mistaken for a portable audio-cassette
?layer; among its features are variable speed and freeze

rame.

Lights, camera...

The producer and director in us all will appreciate the
features found on advanced color cameras. General Elec-
tric’s two newest cameras, for example, both feature automa-
tic focusing, relieving the cameraman of that chore. The
more expensive of the two, the model /CVC3035E, which
sells for $1350, uses a Newvicon-style pick-up tube that is
designed to reduce *‘picture lag’’—the tendency of an image
to persist, thus streaking when the camera pans away from it.
In addition, a control panel on the camera gives the operator
fingertip command of fade-in/fade-out between scenes, and a
built-in character generator capable of adding titles of up to
60 characters.

An exciting bit of news is the development of advanced
solid-state imaging devices. Those, it is hoped, will even-
tually replace the power-hungry and cumbersome image
tubes found in most of today’s cameras. The heart of
Hitachi’s VK-C2000 color camera, for instance, is a one-IC
MOS image-sensor. That sensor, which is about the size of a
postage stamp, consists of wafers of color filters over an
intricate grid of semiconductor material. The material
appears to be impervious to the burn-in that many cameras
suffer when the lens is directed at a bright light. With its
electronic viewfinder, the compact camera weighs only 3%
pounds, but carries a heavy price tag—about $2,000.

Another type of solid-state image sensor is a CCD (Charge
Coupled Device). NEC, for one, is currently developing a
CCD color camera. The CCD in that camera will consist of a
mosaic of 384 X 490 picture-elements and is expected to
produce 250 horizontal lines of resolution. And, while the
cost of cameras with solid-state image sensors will initially
be very high, as manufacturers find ways to produce those
sensors more efficiently, that cost should drop significantly.

For the do-it-yourself recordists, several new accessories
can be very helpful for producing more varied programming.
Although converters that let you videotape 35-mm slides for
home-spun travelogues have been available for some time
now, Sony has introduced a more advanced version. the
HVT-3000 ($179.95), that gives you the option of doing the
same with print film negatives when used with their mode!
HVC-2400 ($1250) color camera. That camera converts the
negative images to positives before they’re recorded using a
standard color video-camera.

More dramatic and professional productions can be done
using Sony’s new HVS120K special-effects kit, which con-
sists of a model HVS-2020 black-and-white camera, model
HVS-2000 special-effects generator, graphics aids, etc. If the
kit is used with a color VCR-camera, you can superimpose
either titles and graphics (from a six-color palette), or any
image from the black-and-white camera, over the color-
camera image. A slide-control fades titles in and out for quite
a professional look. The generator also lets you alter color
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keying (up to six different colors), which can make for some
interesting **‘sci-fi”’ footage—as does electronic black-and-
white reversal. The kit. which should be available by the time
you read this, is expected to sell for around $550.

Anyone with real creative talent will want to be first on the
block with the Video Scribe electronic color-video titler
($795), from Comprehensive Video Supply Corporation.
You can be a real artist, using the device’s 80 letters. numb-
ers, and graphic elements, all addressable by a flat-
membrane keyboard, to draw colorful titles and animation
sequences in 8 colors—red, green, yellow, blue, buff, paw-
der blue. orange, and magenta. Graphic output goes dirsctly
to the video input of your VCR.

Videodiscs

Videodiscs aren’t generating all of the excitement they did
about a year ago, but the two current formats, RCA’s CED
and Philips’ LaserVision optical format, have been making
some news as more consumers are selecting videodiscs as an
alternate program source.

New on the scene are stereo CED players from ECA,
Toshiba, and Hitachi. RCA now offers two stereo models,
both of which contain CX noise-reduction decoders (stereo
CED discs are CX encoded). The top-of-the line SG7250
sells for about $449. That model features infrared remote
control and an automatic start function, which replaces the
front-panel control lever. Toshiba offers a $90 accessory that
allows owners of their monaural CED-players to get the tull
benefit of CX-encoded stereo discs.

The LaserVision group also has chosen CX noise-
reduction. Two North American Philips companies (Mag-
navox and Sylvania) have newly styled stereo LaserVision
players, featuring remote controlled random frame-access
and special effects. Those players sell for about $750 and are
made for N.A.P. by Pioneer.

LaserVision backers are still looking toward the future
with the knowledge that their optical videodisc-players ean
be more than simple playback devices. North American
Philips (Magnavox and Sylvania) has been demonstrating
how their players can be used interactively with home cam-
puters. Interfaces exist now that allow computers like the
Apple II and Texas Instruments 7/-99/4A to control a video-
disc player’s search and frame-access functions. Soon, we’re
likely to see very realistic video-game-type interactive video
based on such a setup. The use of a videodisc will allow for
realism unmatched by any other home or arcade game.

Video separates

With all of the new video sources available, you need
something to use for display. That display device is, of
course, your home television set—but even it is undergoing
some major changes. For one thing, more and more sets are
including separate video and audio input jacks in addition to
the antenna-input terminals. Previously, the video and audio
signals from a VCR or other video source had to be fad into
an RF modulator, with the modulator’s RF-output fed to the
set’s antenna terminals. The set would then demodulate the
RF signal to extract the audio and video information. The
addition of the separate audio and video inputs skips all of
those steps and eliminates the losses caused by them.

Even more significant. however, is the trend toward video
separates or components. In a component TV-system, the
TV set is broken up into separate units; just how it is broken
up varies from manufacturer to manufacturer, but often the
the system is made up of a separate video monitor. tuner,
controller/switcher, and speakers. The monitors used in
component TV-systems are capable of high-quality displays,
but there is a premium to pay for that quality. and for the
flexibility that those units can offer. For instance, Pioneer’s
Foresight 19-inch monitor lists for about $850, while their
25-inch monitor lists for $1500; the companion tuner for
those lists for about $500. Also. you should bear in mind that

AMONG THE FEATURES of this VP-500 CED videodisc player are stereo
audlo and CX noise reduction.

the displayed video can only be as good as what is input.

But, on the positive side, with a component approach to
video you have the flexibility to build your system one piece
at a time. With Sanyo’s Pro-Ponent series, for instance, you
can start with their model AVM 195 19-inch monitor ($600)
and their model AVT9S tunericontroller ($400). The audio
outputs can be fed to a separate stereo audio-amplifer and
played through stereo speakers; the monitor also has its own
built-in five-watt-per-channel stereo amplifier.

Zenith takes the component approach a bit farther. In its
Hi-Tech system, all of the components feed into a central
source selector, the model CV-540. That is one system in
which the tuner and selector are separate units. The tuner
here, the model CV-510 lists for $279.95, and features an
infrared remote contral. Getting back to the source selector,
that $169.95 component can accept up to six video and audio
inputs. The video inputs and mono audio-inputs are routed by
the selector to the system’s model CV-1950 19-inch monitor,
which lists for $469.95; stereo audio-inputs are routed 0 a
20-watt-per-channel siereo amplifer that lists for $149.:95.
That amplifier, the model CV-520, is designed specifically
for the component TV-system; some manufacturers simply
use one from their standard audio line. The amplifier also has
phono and auxiliary inputs for adding hi-fi audio sources to
your system.

Like many of the other new component-TV monitors, the
Zenith monitor has an RGB (Red-Green-Blue) input. While
such outputs are currently available an only a few consumer
products, such as the IBM Personal Computer, they offer a
great advantage. Unlike video-modulated RF (such as broad-
cast TV) or composite video signals, an RGB signal is fed
directly to the video amplifiers, bypassing many stages of
lossy signal conversion. With an RGB input, most
component-TV monitors are capable of high-resolution dis-
plays.

A component-TV system with its stereo amplifiers,
speakers, and controller functions sounds much like a stereo-
audio setup. In fact. it s getting harder and harder to classify
entertainment as either all video or all audio; instead, it’s
simpler to consider the two as part of a broader home-
entertainment catagory. Consider, for instance. Jensen’s
model AVS 1500 audio/video receiver; it’s an AM/FM- and
TV-receiver. as well as a siereo amplifier, all in one package.
The AM/FM receiver section features a synthesized AM/
FM-tuner and a digital frequency-readout. On the TV side,
there's a 133-channel (including cable channels) TV tuner
and National Semiconductor’s DNR (Dynamic Noise Reduc-
tion) circuit. The amplifier has an cutput of 50-watts-per-
channel. The unit lists for $990. Two companion monitors
are available—the 19-inch model AVS-3190, which lists for
$800, and the 25-inch model AVS-3250. which lists for
$1030.

Teknika is another company that blends audio and video
into the same components. Their $1200 ATV-19 system
consists of a 19-inch menitor, AM/FM/TV tuner, and 2
speakers. A 25-inch monutor is also available.

Tiny TV’s

There’s been a grear deal of interest in small-sized TV and
this year the first commercial flat screen (or pocket) TV’s
may become available. Sony’s 2-inch diagonal screen
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POCKET-SIZED TELEVISION, such as the Sony Watchman shown here,
may finally become available this year.

Watchman uses a new picture tube design which places the
electron gun below and parallel to the screen surface. The
scanning electron beam is magnetically ‘‘bent’’ to hit the
screen at a perpendicular; the result is a TV only 1% inches
thick. The estimated retail for that set is around $300.

Sinclair, developers of another bent electron-beam flat
TV-tube, may get their 3-inch TV on the U.S. market soon;
its price is expected to be in the $100 range. Both the Sony
and Sinclair tubes are black-and-white only.

LIST OF MANUFACTURERS

The LCD flat-screen display is still under development.
but may be still a year or two away. Seiko has been demon-
strating a prototype of a wristwatch TV. Only the LCD
screen is worn on the wrist. The bulk of the receiver, includ-
ing an FM-stereo receiver, is housed in a vest-pocket sized
unit.

Turning to small-sized color TV, Panasonic is offering
what may be the world’s smallest color TV/monitor; its
CT-3311 sells for $499.95 and features a screen size of just
2.6 inches. It even has separate audio and video input jacks.

Projection TV

From the very small, we turn to the ‘“‘giants’’ of home
video—projection TV. More companies are heading toward
one-piece, rear-scrzen projection systems. They are typically
more expensive than front-projection units, but recent scal-
ing down of chassis size, as RCA has done for example,
allows 40- to 45-inch screens to be placed in a cabinet that
takes up no more floor space than a console TV. New for this
year are many cabinet styles and sizes from General Electric,
Mitsubishi, NEC, Panasonic, Quasar, Sharp, and Sony, to
name a few; prices for those are in the $3,000-%4,000 range.
Many like GE’s new Widescreen 40 feature built-in stereo
amplifiers and twin, two-way speakers.

It may sound odd to put the words projection and portable
together, but Kloss Video Corp has developed a portable (i.e.
movable) projection-TV called the Novabeam Model Two.
The unit is about the size of a 19-inch portable TV (though
only 12-inches deep), and opens to project a 5-foot diagonal
image on any wall. Room lighting needs to be controlled for
best viewing, yet the ability to use a plain wall as a screen
allows the unit to bz played anywhere in the house and makes
the viewing angle much less critical. Assuming that most
projection-TV buyers have VCR’s with TV tuners, Kloss
eliminated the turer completely from that model, which
helped keep the price to about $2200.

It appears, then. that there’s more available in video this
year than ever before. The so-called video revolution is
continuing, and it’s getting easier all the time to become a
part of it. R-E

N.A.P Consumer Electronics Corporation  Sanyo Electric Inc.
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Canon U.S.A,, Inc.
One Canon Plaza
Lake Success, NY 11042

Comprehensive Video Supply Corp.

148 Veterans Dr.
Northvale, NJ 07647

General Electric
Portsmouth, VA 23705

Grundig AG
Kurgartenstrabe 37 )
Furth, W. Germany 8510

Hitachi
401 W. Artesia Bivd.
Compton, CA 90220

Jensen Sound Laboratories
4136 N. United Parkway
Schiller Park, IL 60176

JvC
41 Slater Drive
Elmwood Park, NJ 07407

Kloss Video Corporation
145 Sidney Street
Cambridge, MA 02139

I-40 and Straw Plains Pike
Knoxville, TN 37914

Marantz
20525 Nordhoff St.
Chatsworth, CA 91311

Mitsubishi
7045 N. Ridgeway Ave.
Lincolnwood, IL 60645

NEC Home Electronics
1401 W. Estes Ave.
Elk Grove Village, IL 60007

Panasonic
One Panasonic Way
Secaucus, NJ 07094

Pioneer Electronics
1925 E. Dominguez St.
Long Beach, CA 90810

Quasar Co.
9401 W. Grand Ave.
Franklin Park, IL 60131

RCA
600 N. Sherman Dr.
Indianapolis, IN 46201
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1200 W. Artesia Blvd.
Compton, CA 90220

Sharp Electronics Corp.
10 Sharp Plaza
Paramus, NJ 07652

Sinclair Research, Ltd.
50 Staniford St.
Boston, MA 02114

Sony
1 Sony Dr.
Park Ridge, NJ 07656

Technicolor
299 Kalmus Dr.
Costa Mesa, CA 92626

Teknika
1633 Broadway
New York, NY 10019

Toshiba
82 Totowa Rd.
Wayne, NJ 07470

Zenith Radio Corporation
1000 Milwaukee Ave.
Glenview, IL 60025
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With the three devices described pelcw, there’s no need to put up with poor-quality video-
tapes any longer. Whife they can’t work miracles, they can make an amazing difference
in the recorded image

GORDON McCOMB

THERE WA3S A TIME NOT TOO LONG AGO WHEN THE AMA-
teur video enthusiast endured videotapes with poor or
shifted calors, fuzzy details, and picture instabilitics. But
as the home-video industry has grown to inclade millions
of owners of videccassette recorders (VCR's), add-on
components have been introduced to help clear up the
annoying color, detail, and picture problems that have
plagued videophiles for years.

There are three video componenets that na top-quality
video system should be without (at least not for long): a
color processor, an image enhancer, and a sync stabilizer.
Color precessors can shift, exaggerate. even delste the
cclor infarmation on signals from a tape, disc, camera, or
any other standard NTSC format video source. Image
erhancers improve the high-frequency response and help
restore clarity and sharpness te old tapes, dubs. and less
than perfect video equipment. The vertical sync pulses on
many pre-recorded videotapes have been altered in an
at:empt to prevent unauthorized VCR-to-VCR duplica-
tion. Unfortunately, the circuitry in some TV’s can't
handle those altered sync pulses. That results n vertical
hold instab:lity and horizontal “tearing* of the picture. To
ehminate the problem, sync stabilizers are used to restore
the altered sync pulses to their original shape.

Let's examine each of those components further, and
discuss the ways they can be used to improve your video
pictures.

Color processors

Color processors enable full manipulation of the color
and brightness components of any standard NTSC video
signal. Colors can be shifted so that reds bzcome green,
greens become blue, and blues become rec¢. The intensity
of the image and colors can also be modified. A videotape
with wasned out colors can be rejuvenated by increasing
the CHRGMA or COLOR controls on a cclor processor.
Special effects such as fading from a black-and-white to a
full color scene can also be created.

The main function of the color processor is to correct
for errors in the brightness, color. and tint of vidzo sig-
nals, particularly with equipment lacking color and tint
controls, as when dubbing between cne VCR to another.

Three important fundamentals must be considered
when reviewing the operation of television signals and
color processors. Those fundamentals are luminance,
hue, and saturation. The luminance signal occupies a
bandwidth ot 0 to 4.2 MHz. and includes all the brightness
information seen in a black-and-white or color-TV pic-
ture.

Hue (adjusted by the TINT control on most color-TV
sets) is the actual colors (red, b ue. green, etc.) seen ina
picture. Saturation {adjusted by the COLOR control on most
color-TV sets) is the degree to which a hue is diluted by
white light, enabling differentiation between vivid and
weak shades of the same color. For example, a vivid blue
is a saturated hue; a pastel biue is an unsaturated hue.

A color-TV picture consists of hue and saturation in-
formation, in addition to the black-and-white luminance
information. The combination of hue and saturation is
called chroma. The chroma sigral is transmitted as a 3.58
MHz subcarrier of the luminance signal and consists of
two color-difference signals. designated I and Q. The 1
signal determines the saturation, and the Q signal de-
termines the hue. The I signal is transmitted as an ampli-
tude modulation of the 3.58 MHz subcarrier signal, and
has a bandwidth of O to 1.5 MHz. The Q signal frequency
modulates the 3.58 subcarrier, and has a bandwidth of 0 to
.5 MHz. A 3.58 MHz color-burst signal is inserted after
every horizoatal syne pulse in the composite video signal.
The color-burst signal is used to synchronize the phase of
the 3.58 MHz oscillator in the TV receiver, enabling
proper coler demodulation.

The instantaneous phase angle of the modulated chro-
ma signal, with respect to refersnce color burst, controls
the hue. The variaticns in the amplitude of the modulated
chroma signal, in relation to the corresponding brightness
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THIS COLOR PROCESSOR from Showtime Video Ventures features in-
dependent chroma and burst amp controts.

or luminance level of the scene, determines the saturation of
the color.

Color processors can manipulate the amplitude and phase
of the chroma signal, and thus can vary the tint and saturation
of any scene. Old movies, either recorded or broadcast with
weak color, can be rejuvenated by boosting the amplitude
(saturation) of the chroma signal. Poorly taped home movies
with incorrect colors can be corrected by altering the phase
angle of the modulated chroma signal. Of course, there is no
way 10 selectively boost, retard, or shift only certain colors
with this type of color processor. If skin tones are excessively
yellow, shifting the sceme to normalize the skin color may
also change the color of blue swimsuits to green. But those
side effects, usually slight, are more than compensated for by
the overall improvement of the video image.

A TRUE PROCESSING AMPLIFIER, this unit from Vidicraft ailows full
contral over both the color and sync of the video image.

Operating a color processor, like the one manufactured by
Showtime Video Venures (2715 Fifth Street, Tillamook,
OR 97141), is relatively easy. Showtime’s color processor,
model VV-777P , selis for $377 and uses a MotE switeh along
with four front-panel controls for manipulation of the bright-
ness, color saturation, and tint of a TV picture.

The Luma control determines the relative amplitude of the
luminance signal being processed. Decreasing the LUMA con-
trol darkens the scene: increasing the control brightens the
scene. Color saturation is determined by the cHroMA and
BURST AMP controls. The cHrRoMA control adjusts the ampli-
tude of the color subcarrer with respect to luminance (hence
the LUMA and CHROMA controls are interactive), and so alters
the degree of color intensity. A BURST AMP control, imique to
the VV-777P, adjusts the color-burst ampiitude without
actually affecting the subcarrier level itself, and is used as a
fine adjustment for resolution and proper skin tone. Rotating
the BURST PHASE contrcl counter-clockwise a quacter-turn
shifts reds toward blue, blues toward green, and green
toward red. Rotating the BURST PHASE a quarter-tum clock-
wise will have the reverse effect. Secondary and com-
plementary colors undergo a similar change. Switching the
MODE switch to MONOCHROME squelches the color-burst sig-
nal, rendering a black-and-white picture.

Showtime’s VV-777P color processor, like nearly all
video components made by Showtime and others, operates
with a demodulated composite video signal. To use the color
processor with an RF signal (from the RF cutput of a VCR or
from anantenna downlead, for example) the signal must first
be demodulated by use of an RF demadulator. An RF mod-
ulator or converter is then used to remodulate the processed
video to a suitable RF channel (usually Channel 3 or 4) for
reception on a standard TV set Most VZR s have separate kF
IN/OUT and VIDEO IN/OUT connections, and in some instances,
an RF demoduiator and RF modulator may not be required.
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AN RF CCNVERTER or modulator is used to modulate separate audio and
video signals for viewing on a standard TV.

BYAFD STABLIZER - RF CONVESITER

SYNC STABILIZERS, such as this one from Vidicraft, are used to eliminate
side effects caused by tape-duplication prevestion schemes.

Image enhancers

Image enhancers are used to improve the detail and sharp-
ness o programs viewed off-the-air. while recording or
playing videotapes, and during tape-to-tape duplication. Im-
age enhancement involves boosting cr accentuating high-
frequency video signals, thus increasing overall detail.

The picture displayed on a TV screen is produced by
varying the intensity of an electron beam (or three beams in
the case of a color TV) as the beam sweeps across from left to
right, and from top to bottom on the face o the picture tube.
Extremely fine detail and outlines require the beam to vary its
intensity more often—up to several million times per second.
The smaller the detail in the image, the higher the frequency
required to produce it. Lixewise, the sharper the outline of an
object, the faster the beam must cycle from light te dark or
vice versa. Again, high frequancies are involved.

The bandwidth of the TV luminance (brightness) channel
is from 0 to 4.32 MHz. However, high frequencies are often
distortec and rolled off by the less than perfect circuitry used
in most home VCR’s and TV sets. That combined with the
maximim bandwidth of most VCR’s of about 2.0 MHz,
leaves only a 0 to 2 MHz bandwidth for all the picture detail
and infcrmation displayed in any given video frame. Re-
duplicaton of a videotape—three of four generations from
the origimal—will yield a muddy, hardly discernable image
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THE SHARPMESS AMD DETAIL of both reczrded and broadtcast video can be improved by using an

image enhancer.

where only the largest objects can be recognized

The easiest way to think of an image enhancer is to look at
it as a video version of an audio-frequency equalizer. But
instead of dealing with audio frequencies, video image
enhancers handle frequencies of 1 0 MHz and bevond. By
boosting high-frequency signals, much in the same way as an
equalizer or treble control boosts audio high frequencies,
sharpness and detail can be improved. Low-freqeacy signals
(0 to .5 MHz) are ignored by the image enhancer as they do
not contain any detail or sharpnzss information.

Most image enhancers split ‘he high-frequency signals
into separate bands by using a comb filter, then selectively
amplify the signals giving them an axtra boost. Preshoots and
aftershoots are added to the signal, driving the signal transi-
tions (dark-to-light and light-to-dark) at a steeper amplituce
than normal. That helps eliminae 1he sof! edges in light-to-
dark and dark-to-light transitions in the picture.

Of course. an image enhancer cannot produce something
that isn’t there in the first place. If the dclineation of each
blade of grass no longer exists in the image reccrded on a
videotape, no enhancer-—no matier how well designed or
made—will restore the lost detail.

Boosting the high-frequency contznt of a videa s:gnal also
brings out noise, seen as snow. Most enhancers incorporate
noise-reduction circuitry in addition to the main enhance-
ment circuitry. The noise-reduct.cn circuit reduces ‘he level
of enhancement to compensate for the introduction of snow,
and usually works in direct opposition te the enkancement
circuit. Noise, usually of high-frequency content. has a low-
er amplittde than most desired s gnals. Noise eduction
circuitry is designed primarily to suppress low-amplitude,
high-frequency signals.

For example, Vidicraft’s (Box 13374, Portland, OR
97213) Detailer 1 (selling for approx. $149) and Berailer {1
(selling for approx. $295) incorporate 8 VNX control that
suppresses noise. It performs the opposite function of the
DETAIL control, but uses a different set of amplitude
thresholds, thus removing a majority of the increased noise
and a smaller portion of the ennanced signal. There are
trade-offs to be considered when using an image enhancer. as
excessive noise cancellation can totally ccunteract all efforts
to enhance detail. The proper enhancement level for ary
given program, with relation to detail and snow . is performed
by interactive adjustment of both thz enhancement and noise-
reduction controls.

Connecting an image enhancer to a video system is similar
to the hook-up procedures for the color processor. ia that all
units on the maiket can accept demodulated videc signals
only. Depending on the installation, RF modulators and/or
RF demodulators may be required.

The operation of an image enhancer, such as the Detailer
11 from Vidicraft, uses several knobs for enhancement con-
trol. The DETAIL control is used to compensate for dezail loss
encountered in VCR recording and playback It can be used
to exaggerate cetail before the signal is reccrded (and so
precompensating for high frequency roll-off inherent in
home VCR’s) or to help restore a VCR signal an playback.
The sHARPNESS control incréases the overall sharpness of the
picture whether the signal be from a tape, camerz, videodisc,
or off-the-air. The sHARPNESS control is adjusted for max-
imum zdge detail without creating false, black outlines. The
vNx control (aiso called CORE, NOISE SUPPRESS, Or NOISE
CANCEL on some other models and brands) helps reduce snow
and other low-amplitude. high-frequency interference—
however, at the expense of detail. It’s functicn is very much
opposite that of the DETAIL control and is most helpful when
sharpness-only enhancement is used. Normally, fine adjust-
ments of all three controls must be made to obtain the best
results, and the settings must be optimized for each program.

It should be noted that image enhancers improve the hori-
zontal resolution of a video image—that is. fine details that
occur from left to right in a TV picture. Image enhancers,
unfortunately, aren’t tested for any given horizontal resolu-
tion standard or minimum, since the quality cf th2 original
program will determine the results achieved by the enhancer.

Sync stabilizers

Many pre-recorded videotape program distributors, to
protec: against unauthorized duplication of their product,
have altered the vertical sync pulses recorded on their
videotapes. That technique, most often called Capyguard,
(althcugh similar systems with different wadenames are
available) disables the sync circuits in a VCR. dowever,
several side effects of sync alteration can appear on the
screen of a standard television receiver. Copvgurarded tapes
have a tendency to make the picture on a TV screen roll and
shake, as well as ‘‘iear’” at the uppermost pertion of the
picture. Adjusting the vertical-hold control on the TV can
correct for most of the problems. but many of :he newer sets
often have the vertical-hold control mounted inconveniently
on the back of the chassis, or may even lack a vertical-hold
contral altogether.

Sync stabilizers restore the vertical sync pulses and pro-
vide sync stability to TV's and VCR’s. In the NTSC broad-
cast standard used thrcughout the United States (as well as
Canada, Mexico, and Japan), an electron beam scans 525
horizental lines 30 times each second. Every picture then
consists of 30 frames composed of 525 vertcally stacked
lines. The scanning process is actually done ina 2:1 interlace
pattern. so 262.5 lines are scanned in one pass over the tube,
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and the second 262 .5 lines in a second pass. The scan lines of
the first pass or field is comprised of all the odd-numbered
lines; the second field is comprised of all the even-numbered
lines.

When the beam reaches the bottom of the screen after each
field, it is then directed to retrace back 1o the top of the
screen, and repeat the scanning process again. The syn-
chronization pulses required for the circuit to direct the beam
to the top of the scrzen are conzained in the vertical blanking
interval.

Within that vertical blanking interval. six vertical sync
pulses, bracketed on both sides by equalization pulses. are
used to trigger the vertical sync circuits in the receiver (those
pulses are at one-half the normal horizontal line rate). Ver-
tical sync pulses have extremely long duty cycles of 87% (the
longest duty cycle invoived in TV syne¢ timing). In most
TV’s. only one vertical sync pulse is required to trigger the
vertical-sweep circuits. In VCR’s, however, nearly all of the
vertical-timing pulses are required .0 ensure full sync stabil-
ity while recording.

Sync-alteration techniques, (again. there are numerous
types currently in use). normally pass just one pulse—the
remaining five pulses are changed or distorted.

~Nearly all sync s1ab:lizers curren:ly on the market, such as
MFI] Enterprise’s (921 Louisville Rd.. Starkville MS
39759) model /400 (selling for approx. 580), reshape the
vertical sync interval to the point where a stubborn TV or
VCR will trigger properly. A t'ming circuit is normally used
that triggers when the circuiry in the stabilizer detecis the
first vertical sync pulsz. The stabilizer c.rcuit then generates
a single long pulse equal to the normal vertical sync interval
(three honzontal lines long), overriding the altered signal
produced by the tape. The sync stabilizer has a frequency
adjustment to allow the unit, to match its frequency with that
of the incoming vertical sync pulses.

The actual half-line equalizing pulses of the vertical blank-

MFJ VIDEQ STABILIZER
LOCK

MODEL MFy-1400

ing interval are lost by use of most sync stabilizers, meaning
that the horizontal sync circuits in the TV lack a timing
reference for three lines in each field, which can cause
horizontal sync loss during the vertical blanking interval.
This can create some picture instabilit:es as wzll as horizontal
tearing at the top of the screen Only one sync stabilizer. the
Showtime Video Ventures’ model VV-170P. recreates the
pulses contained in the vertical interval. Usuaally. however,
simply adding onz long pulse to the vertical interval com-
pensates for most of the setious side effects caused by Copy-
guard or similar encoding. and produces a relatively stable,
jitterless picture.

Sync stabilizers work only with demodulated video sig-
nals, although some units are now available with built-in RF
modulators. To use a video-anly stabilizer. the viDEO ouT
Jack on the VCR is connected to the VIDEO IN on the stabilizer.
An RF modulator :s then used at the output of the stabilizer It
should also be noted that video pracessor components can be
combined in one installation along with a sync stabilizer.
Normally, there are no restrictions as to the order in which
the components should be placed in the signal path. Be
certain, however, that a suificient video level ¢ 1 volt peak-io-
peak) is supplied to the input of each component. Many video
accessories incorporate d:stribution amplifiers (some with
adjusiable gain) that can be used to overcome excessive
signa! loss when passing the signal through several com-
ponents. Video distribution amplifiers are available sepa-
rately as well.

Quite a few video components have provisions whereby
more than one input source can be connected io the unit at ane
time. A front-panel switch is used to select the desired input.
Additionally, many units have several outpuis allowing for
multi-point signal distribution.

Operating a stabilizer requires the user to adjust ene knob,
the sTABILIZE control. The control is usually readiusted for
each tape viewed. R-E

NEARLY ALL of the sync stabilizers on the marxet, including the one from MFJ enterprises shown

above, reshape the vertical svnc interval.
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HOW TO CONNECT

VIDEO COMPONENTS

Watching TV is no longer a matter of simply turning on the set and sitting back. Here’s a
look at some devices and ways to take the nuisance out of what should be a pleasure.

GARY McCLELLAN

THANKS TO CABLE AND SUBSCRIPTION TV, TV GAMES, AND
personal computers, television is becoming more interest-
ing and useful than ever before—not to mention a lot more
fun. Furthermore, VCR’s {Video Cassette Recorders) and
videodisc players are making available to us an even wider
range of entertainment. And, on the horizon, there is the
promise of interactive videotex, which can allow us tc
shop and be informed from the comfort of our living
rooms.

Hooking up all the equipment needed to an existing TV
set can become a bit confusing, especially if several
devices are involved; this situation is becoming more and
more common these days. Most people start out with a
VCR, and over a period of time add other equipment,
turning a TV set into a video system. Perhaps there’s &
cable box with a decoder for sports and movies; then a
programmable TV-game for the kids, a personal compu-
ter for Dad, and so on.

The result is often a rat’s nest of wiring centered around
a complicated switching arrangement. And, while you
may understand it, it-can make life very difficult for other
people who use the system, especially if they have to
change cables! Also of concern is the fact that every
connection in that maze of cables causes signal losses that

RF
MOOULATOR

can degrade picture quality. What’s needed is an easy and
simple way to mate all that new equipment with the TV
set,creating a true integrated video-system that’s easy to
use and provides the highest quality possible.

In this article we’Tl discuss how to connect additional
equipment to your TV set. We'll start with the simple
addition of a VCR and build up to a ‘‘full house’’ video
system featuring almost every device you are likely to
want. We’ll finish up by adding useful accessories such as
cameras, enhancer/stabilizers, commercial editors, and
others.

The hockups described will bring many benefits. For
exaniple, your video system will be easier for the family to
use (no czble swapping), and there will be fewer con-
nections and less signal Icss. All you have to do is to read
through the article to find the descriptions that best match
your equipment, and then follow the diagrams to hook it
up. It’s as easy as that!

Of course, it isn’t possible to cover every possible
tombination in this short space; there are just oo many
vaniations. Instead, we’ll concentrate on the ones that
most people are likely tc use. With a little thought you
should be able to adapt those ideas to your particular
situation.

VCR

VIDED T
, ouT

VIDEO

COMPONENT (VIDED /
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Let's get

try out the in-stock selection of
Heath/Zenith microcomputers,
peripherals, accessories

- and software.

‘?‘5 X Now-available at your nearby Heathkit
A Electronic Center, or through the Heathkit
mail order catalog.
You get more with a Heath/Zenith per-
sonal microcomputer system! We offer:
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personal...

1. Proven, high-performance hardware: Thousands of
our microcomputers are proving themselves daily, in the field.

2. Vast software library: Three operating systems
(including CP/M), languages, word processors,

an electronic spreadsheet, versatile utilities and the
500-program Heath Users’ Group software library.

3. Self-instruction courses: Evaluation and program-
ming courses from Heathkit/Zenith Educational Systems.

4. Service support: Before and after the sale —
consultation by phone, carry-in service.

Test run one of our microcomputers
at any of the more than 60 convenient
Heathkit Electronic Centers in the U.S.

Seethe white pages of youritelephone bdok
for storedocations and telephone numbers.

“Units of Veritechnology Electronics Corporationinthe U.S

Orif you prefer, send to the address below for a

FREE catalog:

Heath Company In Canada: Heath Company
Dept. 320-964 1480 Dundas St. E.
Benton Harbor, Ml 49022 Mississauga, ONT L4X 2R7

Please send my free catalog, describing your complete line
of microcomputer products!

Name =

Address

City _ State.

CP-214 Zip-

CIRCLE 3 ON FREE INFORMATION CARD
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Basics

Before you do anything, there are few simple rules to
remember when making these hookups, and they boil down
to one thing—go first class, inside and out. Lots of people
will spend a thousand dollars or more for a VCR. $15 and up
per month for subscription-TV service...and then use a 15-
year-old antenna and rotten cables. Naturally, they get angry
when their expensive equipment performs poorly. The moral
is to save a little extra cash for a new antenna and lead-in. If
you don’t, you’ll wind up paying for your ‘‘economy’” with
poor reception. Read the following basics, and apply them to
your own situation. Make any improvements required.

Start outside with the TV antenna and lead-in, if you use
them. They are often overlooked because rooftop mounting
makes antenna inspection an unpleasant chore. Yet, if your
antenna and lead-in have been up 4-5 years or longer, you
may not be getting the best picture possible. Why? To begin
with, the sun’s heat and ultraviolet radiation degrade the
insulators and lead-in, which means increased signal-losses.
Also, soot deposits and humidity will cause breakdown of the
cable insulation, and wreak havoc with connections. The
result is predictable; more losses and noisy pictures! And, in
extreme cases, corroded connections, combined with a near-
by CB or ham transmitter, will invite interference. So if your
antenna and lead-in are four years old or more, check them
out carefully, and replace them if necessary. The same goes
for lightning arrestors and guy wires.

If you are going to replace your lead-in. you should use
coaxial cable, rather than twin lead. For one thing, it tends to
reduce noise pickup. and for another, it is more compatable
with the newer equipment. In my own case, using coaxial
cable cut ignition-noise pickup noticeably and reduced ghos-
ting: the extra cost was worthwhile.

Once the antenna and lead-in have been taken care of, the
antenna should be carefully oriented for the best picture-
quality on all channels. Often that requires a compromise,
but with patience, things can be worked out. Of course if you
have a rotator, antenna positioning will be no problem!

Go first-class inside the house, too. The lead-in cable
should be routed to the area where the video equipment is
located. and F-type connectors used. If necessary, use a
VHF/UHF signal-splitter between the cable and TV set.

Now turn your attention to the TV set you will be using. It
should be in good condition and provide a good color picture.
Adjust the fine-tuning control for the best sound and picture
quality. If you don’t get a good picture and sound, repairs or
adjustments may be required; have them made. You should
then be getting first-rate results, and will be ready to add
other equipment.

You are going to need baluns (impedance-matching
transformers), short lengths of cable with F-type connectors
on each end, and other parts. Refer to Table 1 for a list of
parts of this sort that you will probably require.

Adding a VCR

Video cassette recorders (VCR’s) are very popular, and
thanks to decreasing prices, are becoming quite widespread.
Figure 1 shows a simple VCR/TV hookup. The antenna cable
connects to a VHF/UHF splitter that goes to the VHF and
UHF inputs of the VCR. From the VCR, separate cables are
connected to the antenna inputs on the TV set.

Several remarks concerning that arrangement are in order.
First, many older TV sets have balanced 300-ohm antenna
inputs. To use the cable hookup shown, a 75-300-ohm
matching transformer (balun) will be needed between the
75-ohm RG-59 cable and the TV set’s VHF terminals. Don’t
try to do without the transformer or you may get a noisy
picture. Second, some early VCR's don’t have UHF output-
terminals. If that's so in your case, run a short length of
300-ohm twin-lead from the VCR’s UHF input-terminals to
the UHF antenna-input on the TV set.

Adding CATV/MATV

In some parts of the country, cable TV (CATV) or master-
antenna TV (MATYV) takes the place of an outside antenna.
Figure 2 shows a hookup for such systems. Note that the
switch box is not required if just one of those services is
available.

Your setup may differ somewhat from the one shown, but
can probably be handled in a similar fashion. For example,
your area may have CATYV and still permit outside antennas.
If that’s the case, just substitute the antenna cable for the
MATYV connection to the switch box.

Subscription-TV service has become popular, thanks to its
uncut, no-commercials, format of movies and sporting
events and the fact that the programming is sent over the air
and no cable-service is required. Figure 3 shows two simple
ways to connect a subscription-TV decoder to your VCR and
TV set.

The hookup shown in Fig. 3-a will work well except for
one thing: when the decoder 1s turned on, the VCR or TV will
receive only the decoder! That can be a problem if there are
two good programs broadcast at the same time on
subscription- and free TV.

The solution is shown in Fig. 3-b. By adding the a device
like the Channelizer (made by Energy Video Corporation,
20371 Prairie St.. Chatsworth, Ca. 91311), it is possible to
receive all channels without any switching. You can tape one
program for viewing later, and watch the other program right
now. Special circuitry inside the unit makes that possible
without interference, and the decoder output appears on a
channel unused in your area (channel 3 in mine).

There may be an unused input on the subscription-TV
decoder that can be used to connect the output from any other
video equipment (game, computer, videodisc player, etc.) to
it, and you can then use those devices without throwing any

OUTDOOR
<" TRANSFORMER

VHE IN
UHF IN
RG-59 CABLE \

SPLITTER )
TVSET — .
o o o

FIG. 1—CONNECT THE TV ANTENNA to your VCR, and then connect the
recorder to your TV set. Keep the VHF and UHF signals separate.

\

RG-59 CABLE

NQTE: UNMARKED CABLES ARE RG-59
WITH TYPE F CONNECTORS ON EACH END.

CATV DECOOER

OUTLET (OPTIONAL) TWO-WAY VER

SWITCH

MATV
OUTLET

FIG. 2—A SIMPLE 2-WAY SWITCH will allow you to select between two
TV-signal sources like CATV and MATV.
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_device like the Channelizer (b) removes that restriction.

_es. Just set the TV set to your local *‘vacant channel,’”
.m on the equipment, and go. That's great for the non-
technical members of the family who hate to figure out
switches!

Adding other equipment

Add-on devices like video games, personal computers,
and videodisc players are rapidly increasing in popularity,
and making one part of your video system is easy—just use a
two-position switch as shown in Fig. 4.

That arrangement does have a drawback:; it allows you to
connect only one device at a time. If you’re lucky enough,
however, to have a device with a VHF antenna-input (per-
haps a videodisc player). you can ‘ daisy chain’ it with
another device. Figure 5 shows how that kind of hookup can
be made. You might be able to connect the output of your
video game to the antenna input of the videodisc player, and
the output of the player to the switch. Often that method will
work well, and will eliminate a second switch. However.
since not all video equipment has an antenna input, that
haokup may not be practical for you! The solution, then, may
be a video switch, our next topic.

Getting sophisticated

All the hookups described so far have assumed that you
would be adding just one device to your video system but the
chances are that, with time, you wil} be adding several pieces
of equipment. That can complicate things greatly if you are
not careful, and you can end up with a rat’s nest of cables.
But take heart; there’s a way around that problem.

This solurion is simple enough: Use a multi-position video
switch to select the output of a particular device for viewing
on the TV set or for recording.

Actually. the term *‘video switch’” is a misnomer. Those
devices acwally switch VHF/UHF RF signals, not low-
frequency video, as their name would imply. However, since
most manufacturers refer to their products as ‘‘videa’
switches, we'll do so, too.

The switches are sold under various names: Bambi Elec-
tronic Video Switch from Simple Simon Electronics (3871 S.
Valley View No. 12. Las Vegas, NV §9103), Video Orga-
nizer from Zenith (1000 Milwaukee Ave., Glenview, L
60025), and many others. All those preducts have one pur-
pose: to switch in or out a number of program sources with a
minimum of loss and crosstalk. They neatly replace the array
of 2-position switches that are often used, and eliminate
cable swapping. So, once your video system reaches the
point where a 2-position switch won’t be enough. or where

e

e L

Sy
™)
CHANNELIZER —

DECODER

TWIN LEAD

AUX

5

TRANSFORMER TWIN LEAD — |

VHF/UHF
COUPLER

TV SET

VHF/UHF
ANT

VHF

.PTION-TV DECODER in the lineusuaily restricts you te receiving only one channel

VHF/UHF ANTENNA
OUTODCOR TRANSFORMER

SPLITTER

SWITCH

TV GAME,
PERSONAL COMPUTER, GR
VIDEODISC PLAYER

FIG. 4—USE A 2-POSITION switch to select between off-the-air TV recep-
tion and using an add-on video device.

VIDEODISC PLAYER
(MUST HAVE ANTENNA INPUT)

TV GAME

2-WAY
A SWITCH

FIG. 5—“DAISY CHAINING,” when you can do it, can reduce or eliminate
the need for switches.

cable swapping is required, a video switch would be a wise
mvestment.

To really appreciate how neatly a video switch simplifies
cabling. suppose you add a video game, personal computer,
and a videodisc player to your system. You could make the
whole thing work by using the scheme shown in Fig. 4 and
using three 2-position switches. Or, you could daisy-chain
the devices as shown in Fig. 5. A better way, though, is
shown in Fig. 6. There, a single video-switch takes care of
everything and fewer cables and connections are required.
That means less fuss in hooking the devices up, and iess
signal loss. But, best of all, using the switch is easy—all that
you need to do is press the appropriate button to get what you
want.
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VHF/UHF ANTENNA

\ OUTODDR TRANSFORMER VCR

=

TWIN LEAD _—

SPLITTER

TV GAME

TVSET — UHF

ANT

1
LELM
3
-O

PERSONAL COMPUTER

4 SWITCH
—0
VHF
SWITCH LEGEND
POSITION FUNCTION
VIDEDDISC PLAYER 1 VIEW VCR OR REGULAR TV
2 VIEW TV GAME
y 3 VIEW PERSONAL COMPUTER
ANT| 4 VIEW VIDEQDISC PLAYER

FIG.6—A MULTI-POSITION switch will allow you to hook up several pieces
of equipment to a single receiver easily.

A full-house system

There are many people who take video very seriously,
and, as a new item is 1ntroduced, they will add it to their
svstems. With each addition, the switching becomes more
complicated, until most video switches become inadequate.

VHF/UHF ANTENNA

o

BAMBI ELECTRDNIC
VIDEO SWITCH

OUTODOR
. «— TRANSFORMER /

TV SET 1

DECODER
_ANTENNA

ANT
A SPLITTERS TV SET 2
VHE
TV GAME GAME
veR

PERSONAL COMPUTER

VIDEDDISC SIAURIE

PLAYER

REMOTE CONTROL ——»

FIG. 7—"FULL HOUSE” VIDEO SYSTEM is easy with an electronic video
switch. Any input can feed any output.

The solution to that problem i.
video switch. Se

A setup for those who have “e\fclec't
7. That particular arrangement is o
Electronic Video Switch. Tt can hand’ 5 > er

5 &) Sar
can route the signals from any of those ‘%ou, U
ouiputs. ? th Ui &

The manufacturer quotes an especia'h,,e o
figure-(65 dB) for the unit, which is impo." S, 2ty
reduces interference among sources. lnterfft/}, 2
because most inputs to a video switch arc ¢
channel (typically channel 3), and that can c.
pictures and interference lines to appear on you
The solution is to use a switch with a high isolat
indicated in dB. Watch for that specification when

As shown in Fig. 7, an outdoor antenna, subscrip
decoder, VCR, videogame, personal computer and a
disc player provide inputs to the video switch. Those de
can be switched independently, and the VCR can ta
program while the kids use the TV game and you wa.
anather program off the air. A video switch makes it easy; :
the case of Bambi, just press two buttons and go!

Selecting a *‘full-house’’ video-switch is easy. First, fig-
ure out how many devices you will be hooking up to your
system. You will need a video switch with at least that many
inputs, and—I would recommend—a spare or two. If you
buy a switch without allowing for future expansion, you’ll
soon regret it.

There are plenty of video switches on the market, with a
wide number of inputs and outputs, so scan the ads when you
get ready to buy a switch. When you have narrowed your
choice down to a few units, select the one with the greatest
isolation figure, if those numbers are available to you. Once
you have a video switch, just hook it into your system as
shown in Fig. 7.

Copying

There are times when it becomes necessary to copy materi-
al recorded on one VCR onto another. For example, I recent-
ly replaced my Beta-1 machine with a newer VHS model and
had to re-record my old lectures and family outings onto
VHS-format tapes as the new machine couldn’t handle Beta-
format tapes.

There are two methods that can be used for dubbing
videotapes. You could use an RF hookup to the antenna
terminals of the second recorder, but that would put a lot of
signal-processing circuitry between the two machines and
cause a reduction in picture quality. A direct-video/audio
hookup using separate audio and video cables is preferred.

You may have to make the cables if you can’t-buy them
locally. The audio cable can be standard audio or microphone
cable with RCA phono plugs, or miniature phone plugs on
the ends. The video cable should be RG-174 coax with RCA
phono plugs on each end. The reason for for using coaxial
cable is to reduce losses. While a very short length of mi-
crophone cable could be used, it is very lossy and will reduce
picture definition.

In some cases you may want to make a copy of an old tape
that is of poor quality. Sometimes a video enhancer/stabilizer
can make improvements in the quality, if the tape isn’t too
bad.

Enhancer/stabilizers are available from a wide range of
suppliers (many of whom advertise in Radio-Electronics),
and are very useful. The enhancer section of the device
boosts—or peaks—the high-frequency portion of the video,
which makes the picture look better. The stabilizer portion is
used to stop vertical roll when some commercially available
tapes are viewed on certain TV sets—especially some of the
newer ones. Thus, the enhancer/stabilizer can be is a valu-
able tool when it becomes necessary to copy tapes.  R-E
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CIRCURS

MANNIE HOROWITZ

For most applications, you'll need more

gain than you can get from a

one-stage amplifer. This month, we'll
show you how to combine one or more

amplifer stages to get a
more useful circuit.

A SINGLE STAGE OF AMPLIFICATION MAY
provide enough gain for some applica-
tions, but rarely, if ever, is the gain froma
single-stage amplifier sufficient for audio
or RF circuits. For those applications, the
output from one amplifier stage must be
fed to one or more subsequent stages to
obtain enough gain. If that is done, the
voltage gain of the first stage is multiplied
by the voltage gain of the succeeding

stages to determine the overall gain of the

entire circuit.

Let’s look at some of the methods that
are often used to connect several ampli-
fier stages together. Transformer cou-
pling was, at one time, used quite often
with audio amplifiers—especially in the
power-output stages. Although it 1s still
used for that, transformer coupling is now
used mainly in IF and RF circuits.

Another method of coupling is through
an R-C network. In that type of circuit,
the output of one stage is connected to the
input of another through a capacitor. In
the previous article in this series (see the
November 1982 issue of Radio-
Electronics), we indicated that a capaci-

Ll

How to Design
Analog Circuits

tor is used to couple a signal from its
source to the input of an amplifier to iso-
late the source from the bias circuit. If the
signal source and the bias circuit were not
isolated in that fashion, the bias on the
transistor would be altered by the signal
source. That will also occur in atwo-stage
(or more) coupled circuit, but with an
additional factor—in a circuit of that
type, the collector voltage at the first tran-
sistor would affect the base current of the
second. 1n turn, the current demanded by
the base circuit of the second would affect
the collector voltage of the first.

But that interaction can be accounted
for and the circuit can be designed so that
the use of a capacitor between the two
stages is not required. That type of circuit
is referred to as a direct-coupled amplifier
and there are a number of advantages to
using that arrangement, including better
low-frequency response.

The circuits we will describe in this
article all use bipolar transistors. Many of
the problems encountered are not as se-
vere in FET circuits. Thus, once you have
mastered the design procedures for

wWWw americanradiohistorv com

—Multi-Stage Amplifiers

bipolar-transistor circuits, applying what
you’ve learned to FET circuits is relative-
ly easy.

Transformer-coupled circuits

The transformer has characteristics
that make it useful as a coupling device.
As you know, a simple transformer is
made up of two coils of wire wound
around a common magnetic-core. For the
rest of this discussion, we will assume
that one coil, called the primary, consists
of N1 turns of wire, while the other coil,
called the secondary, consists of N2 turns
of wire. If a DC current were fed to the
primary, a steady magnetic field would be
induced in the primary and coupled
through the core to the secondary, but no
current would be induced in the secon-
dary. If an AC current were fed to the
primary, however, an AC current would
be induced in the secondary. The signal in
the secondary would have the same fre-
quency and vary identically to the signal
fed to the primary (assuming an ideal
transformer, of course). If there were per-
fect magnetic coupling between the two
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coils, the current appearing in the secon-
dary (12) due to the input current (I1)
would be inversely proportional to the
ratio of the turns in the coils, or:

2 N1
Al N2

‘The ratio of the voltages across the two
coils is directly proportional to the turns
ratio, or:

L il
V2 N2

Since impedance, Z, is equal to the prod-
uctof V and 1, by multiplying equation |
by equation 2, we come up with the fact
that the impedance ratio is proportional to
the turns ratio squared, or:

21 (N1 N1>2
Z2 (N2)? <N2

That equation states that an impedance in

the secondary, Z2, will appear reflected

into the primary as an impedance, Z1°,

equal to Z2 multiplied by (N1/N2)?, the

square of the turns ratio.

Now, let’s turn to a practical design
example. Let us say that we have a ceram-
ic phonograph cartridge that must see a
resistance of at least 22,000 ohms. The
average output voltage from the cartridge
is 0.25 volt. After amplification, howev-
er, 2-watt must be delivered to an 8-ohm
loudspeaker at the output. Transformer
coupling is to be used between the ampli-
fier stages and between the output stage
and the loudspeaker. To do that, we’ll use
the circuit shown in Fig. 1. Assume that
the beta of both QI and Q2 is 100.

If the transformer is 60% efficient, at
least 0.5/0.6 = 0.833 watt must be avail-
able from Q2. However, there are other
factors such as transistor leakage, losses
due to the emitter resistor, and so on.
Considering those potential losses, we
should be safe if we design the circuit to
deliver | watt.

To start our design, we must first draw
the load lines for output transistor Q2.
When we draw the load lines, we must
take into account the effect of the trans-
former in the collector circuit of Q2.
Since the primary of the transformer is an
inductor, it will present a DC resistance,
equal to the resistance of the wire in the
coil, but a different AC impedance. Be-
cause of that, two load lines, one DC and
one AC, must be plotted on the same
graph. The supply voltage is specified to
be 9 volts.

Let’s assume that the resistance of the
primary winding of T2 is very low and
Just about equal to zero. We will also
assume that Rg; is very small and let it
equal zero. Making those assumptions,
the vertical line in Fig. 2 is the DC load

line. (To make the graph clearer, the tran-
sistor’s characteristic curves have been
omitted here.) That is, of course, de-
termined by the equation for the load line,
VCC = Ic(Rp + REZ) + VCF,' Since Rp,
the resistance of the primary winding of
the transformer, and Rg, were both
assumed to be zero, Voe = Vg for all
values of collector current I.. That, of
course, is the equation of a straight line.

The AC impedance is R, reflected into
the primary of T2 as a resistance R, .
Before we go any further, let’s take an-
other look at Q2’s collector circuit be-
cause something interesting happens
here. First, as we said before, the primary
of the transformer is an inductor. Just as a
capacitor opposes sudden changes in vol-
tage, an inductor opposes sudden changes
in current. We will show how the quies-
cent collector current, Icq, is chosen
shortly, but for now let’s just say that it
will be chosen to allow for equal swings
between 0 and Icp,.,. With no input-
signal applied to the transistor’s base, leq
(the quiescent collector current) flows
through Q2's collector circuit and
through the primary of T2. When an AC

S —> Ve
Vee 2V
9v) (18V)
DC LOAD LINE
AC LOAD LINE

FIG. 2—THE LOAD LINES for the transistors of
the circuit shown in Fig. 1 are shown here.

swing between 0 and 18 volts. Plot 18
volts on the Vg axis; that determines
Vemax on the load line.

The amount of power delivered from
the transistor, 1 watt, determines the
Iemax point on the load line. Because the
signal swings from the transistor’s quies-
cent current point, Icq, to a peak current
of I¢ynax» and then to a minimum current

FIG. 1—THIS BASIC TRANSFORMER-COUPLED CIRCUIT uses transformers to couple the two amplif-
er stages, and to couple the entire circuit to the load, in this case a loudspeaker.

signal is applied to the transistor, howev-
er, things begin to change.

Let’s first consider what happens when
the AC-input swings negative. When that
happens, the transistor tries to decrease
the collector current by increasing its
collector-to-emitter resistance. The in-
ductance of T2’s primary, however, op-
poses the change in [ and tries to main-
tain the flow of current at I¢g. The result
is that Icq now flows through a higher
collector-to-emitter resistance, and the
transistor’s collector-to-emitter voltage
increases to alevel higher than the power-
supply potential. That same phenomenon
occurs when the input signal starts swing-
ing positive. In that case, however, the
collector-to-emitter voltage subtracts
from the power-supply voltage. As a re-
sult, the transistor should be biased so that
Vceq is higher than V/2. We will de-
sign the circuit in Fig. | so that the
collector-to-emitter voltage of Q2 will
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of 0, the RMS current delivered by the
transistor is Icpma,/2,/2. Similarly, the
RMS voltage due to the 0- to 18-volt
swing is Vena/2/2 = 1812/2 = 6.36
volts. The product of the RMS voltage
and the RMS current must be equal to the
required 1 watt needed from Q2, so
6.36(Icma/2 /2) = 1, and I, = 0.44
amps. Plot that point on the I axis and
draw the AC load line. Idling current,
Leq, is half of lcy,.,. or 0.22 amps.

The slope of the AC load line is the
negative of the load resistance as seen by
Q2,0r (18 — 0)/(0.44 — 0) = 41 ohms.
Because the load that the loudspeaker pre-
sents to the secondary is 8 ohms, the
impcdance ratio of the primary to secon-
daryis 41/8 = 5.13. The turns ratio of T2
i1s the square root of the impedance ratio,
or 2.3:1.

For stability’s sake, we want to make
Rg; as large as possible. But we are lim-
ited because of gain. Let us assume, for



the moment, that we can accept a gain of
8.2. Then the sum of Rg, and r, the AC
emitter resistance of the transistor, can be
41/8.2 = 5 ohms. (That is so because the
gain of a stage of amplification is equal to
the ratio of the output impedance to the
resistance in the emitter circuit. Here it is
41/5 = 8.2.) Because the idling current is
0.22 amps, or 220 mA, r. = 26/220 =
0.12 ohms. Resistor Rg; can be a max-
imumof5 — 0.12 = 4.88 ohms. Thus, a
standard 4.7-ohm resistor can be used for
Rg,. Now the actual gain of that circuit is
41/(4.7 + 0.12) = 8.33. That is just a bit
above our minimum desired gain of 8.2.

If the transistor is to idle at 0.22
amperes, the base current is lco/B =
0.22/100 = 0.0022 amp. That current is
determined from the circuit consisting of
Ve, Rpa, the resistance of the secondary
of T1 (assumed to be 0 ohms), the base-
emitter voltage of Q2, and the resistance
R, multiplied by 8. Knowing everything
but Rg,, we can determine it from the
equation relating all these factors, 0.0022
= (Vee — Vee)(Rgz + BRey) = (9 —
0.6)/[Rg, + 100(4.7)]; solving for Rga,
we find it is equal to 3348 ohms. A stan-
dard 3300-ohm resistor can be used. If
that resistor is only to affect the DC bias,
no signal voltage must appear across it.
For that to happen, Ry, must be bypassed
by a capacitor. The reactance of that capa-
citor, Xc¢, should be about .01 of the
resistance of Rg,, or 330 ohms at the
lowest frequency, fi, to be amplified.
The value of the required capacitor can be
found from C = 1/QQnfiXc) = U/
2072.41,.

Because the gain of the circuit is 8.33
and the RMS voltage at the collector of
Q2 is 6.3 volts, the voltage at the secon-
dary of TI must be at least 6.3/8.33, or
0.76 volts RMS to drive the output circuit
to its desired level. The resistance across
the secondary winding of T1 is the 3300
ohms of Ry, in parallel with BRg; (re is
negligible), or 3300 ohms in parallel with
470 ohms. That is equal to 411 ohms.

A reasonable load for T1 to present to
the collector of Q1 is 2000 ohms. As the
secondary of the transformer sees 411
ohms, and as the turns ratio of T! is equal
to the square root of the resistance ratio,
that turns ratio is equal to ,/2000/411, or
2.2:1. That, of course, is also the voltage
ratio. So if 0.76 volt must be across the
secondary of T1 for T2 to deliver 2 watt,
2.2 X 0.76 = 1.67 volts must be across
the primary of T1. As the cartridge deliv-
ers 0.25 volt, the gain of the Q1 amplifier
must be at least 1.67/0.25 = 6.68. Hence
Rg, + r. of Q, must be equal to or less
than 2000/6.68 = 300 ohms. We can
now plot a load line for Q1, and find its
quiescent operating point, as shown in
Fig. 2.

When we worked around Q2, we did
not decide just what the AC load resist-
ance should be. Now, we know it—it is
2000 ohms plus the 300-ohm resistance of
the emitter, or a total of 2300 ohms. Thus,

Icmax 1S €qual to 18-volts/2300-ohms, or
7.8 mA. The quiescent operating point,
Ico is one half of that for Q1, or 3.9 mA.
That makes r, for the QI stage equal to
26/3.9. or 6.7 ohms. Resistor Rg, must
then be a maximum of 300 ohms less 6.7
ohms, or less than 293.3 ohms. Use a
standard 270-ohm resistor for that.

Since the idling collector current is 3.9
mA and B is 100, the base current is
3.9/100, or 0.039 mA. Using that, Rg can
be determined from the base current cir-
cuit; i.e., (Vee — Vee)(Rg + BRg) =
(9 — 0.6)/[Rg + 100(270)]. Solving for
Rg, it is equal to 188,000 ohms and a
standard 180,000-ohm resistor can be
used.

Transformer coupling is used quite
often in radios where one IF stage is cou-
pled to the other in a circuit similar to that
shown in Fig. 1. In those circuits, howev-
er, a capacitor shunts the coil windings to
form a resonant circuit so that only the IF
frequency will pass through the amplifier
circuit and all other frequencies will be
rejected.

Resistor-capacitor coupling
Transformers are fine when you are
working with RF frequenes. But at AF
frequencies, transformers can get quite
expensive and bulky. That’s why R-C
coupling is now being used for many ap-
plications, although transformer-
coupling is still common in RF circuits.
Let’s look at the circuit shown in Fig.
3. This time, let us say that the input

Ig

1C (MAX)

1 v
£
Vea Veez Vee ¢
9v)
—— DC LOAD LINE
~—— AC LOAD LINE

FIG. —THE LOAD LINES for the transistors in
the circuit shown in Fig. 3.

Usually, however, the voltage gain of the
second stage is made lower than that of
the first stage because the output load of
the second stage generally has a lower
impedance.

Let's start the design by considering
the second stage. Resistor R¢, should be
chosen so that its value is between 10% to
20% of R, ; let’s make it 3300 ohms. Now
the DC load on Q4 is 3300 ohms and the
AC load is 3300 ohms in parallel with the
24,000 ohm load, or 2933 ohms. To have
a gain of somewhat more than 5, make
RE, equal to about 20% of 2933 ohms, or
about 470 ohms.

The DC load line (see Fig. 4) extends
from V¢ to a point on the I axis equal to
Icmax. From the load-line equation, Ve
= Icmux(Rea + Rgs) + Vegs, we find

FIG. 3—AMONG THE ADVANTAGES of using R-C coupled circuits such as this one are the elimination
of bulky and expensive transformers, and increased voltage gain.

signal comes from a low-impedance
magnetic-type phonograph cartridge with
an output of 4 millivolts. Assume we
want to build that voltage up to a suf-
ficient level to drive the power amplifier
of Fig. 1. Thus the circuit in Fig. 1 would
be driven by an amplifier circuit rather
than by a ceramic cartridge. In this case,
0.25 volt is required at the output of the
R-C circuit of Fig. 3 and that output must
drive a load equal to the input impedance
of the transformer amplifier, or 180,000
ohms in parallel with 3 muitiplied by
276.7 ohms (the emitter resistance of
Q1), or 24.000 ohms. The overall voltage
gain of the amplifier must then be 0.25-
volt/4-millivolt = 62.5. Theoretically,
the voltage gains of the two stages can be
made identical. If that were done, the gain
of each stage would be /62.5, or 7.9.

.
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that Ic,.x = 2.4 mA when Vegy = 0 and
Vee = 9. And, as I must swing between
24mAand0,lco = 1.2mA and Vg =
4.5 volts.

The AC load line must pass through
that point. We can determine Vg, from
the negative of the equation for the slope
of the AC load line, or (Vegz — Vel
(leg = 0) = (2933 + 470) = 3403
ohms. Substituting Vg = 4.5 volts and
Icq = 1.2 mA into the equation, Vcg =
8.6 volts. As Vg, is the same distance
below Vg as Vcge is above it, and be-
cause (VCEZ - VCQ) = (86 — 45) =
4.1 volts, then Vg - (4.5 —4.1) =04
volts when I¢ is equal to 2.4 mA.

The output must be able to swing the
full 0.25 volt RMS, or 2/2(0.25) =
0.707 volt peak-to-peak in order to be
able to drive the amplifier in Fig. 1 suf-

2861 H39aW303d

~
~



RADIO-ELECTRONICS

]
-]

ficiently. The maximum peak-to-peak
swing of the transistor is (Vegs — Veg)
= (8.6-0.4) = 8.2 volts. Thus a 0.707-
volt swing is well within the capabilities
of this amplifier stage.

The actual gain of this stage can be
determined after we find just what r., is in
the Q4 circuit. It is equal to 26/1.2 =
21.7 ohms. Thus, the total resistance in
the emitter circuit is 470 + 21.7 = 491.7
ohms. and the gain is just about equal to
2933/491.7 = 6. Because the total gain
must be at least equal to 62.5, the gain of
the first stage, Q3, must be greater than
62.5/6, or 10.42.

We will now determine Rg4 in a man-
ner similar to that used for determining
Rp; in the circuit of Fig. 1. Use the equa-
tion Vo = IgRps + Vg + BluRgs
Note that B = 100 and Iz = Ico/f =
1.2/100 = 1.2 X 10 "3 amps. After sub-
stituting into the equation, we can calcu-
late that Ry, is equal to 653,000 ohms and
a standard 620,000-ohm resistor can be
used.

The load on the output of the Q5 circuit
i 620,000 ohms in parallel with B(Rg, +
re), or 45,291 ohms. As Rces should be
less than 10% of that, use a 4300-ohm
resistor for that. Now the DC load on the
transistor is 4300 ohms and the AC load is
that resistor in parallel with 45,291 ohms,
or 3927 ohms.

Following the procedure used to find
Rga, we can determine that Rg; should be
330 ohms it we are to get a gain of more
than the required minimum of 10.42. To
check the gain, we must first determine
Iemax- IU1S (9 — 0.6)/(3927 + 330) =
1.97 mA, and I¢q is one-halt of Ic,,,,, or
about 1 mA. That makes r. equal to 26/1,
or 26 ohms. The total emitter resistance is
330 + 26, or 356 ohms. Consequently,
the actual gain of the Q3 circuit is about
3927/356, or 11. As that is more than the
required minimum ot 10.42, the circuit
fulfills our requirements.

The value of Rg; can be found from the
equation Vee = IgRgy + Vge +
BlrRg3. When we note that Iz = Blcg,
we can determine that Rg; is equal to
about 897,000 ohms, and you cun use a
standard 910,000-ohm resistor.

The resistance the magnetic cartridge
sees is 35,600 ohms (the resistor in the
emitter circuit of Q,, multiplied by the
beta of that transistor) in parallel with
910,000 ohms, or just about 35,000
ohms. That is pretty close to the resist-
ance most cartridges must see. It the re-
sistance the cartridge must see is specitied
to be less than 35,000 ohms by the manu-
facturer, an additional shunting resistor
must be wired across the cartridge. The
shunting resistor can be calculated by us-
ing the equation for resistors in parallel
and substituting 35,000 ohms and the re-
sistance that the cartridge must see into
the equation. Place that calculated resis-
tor directly across the cartridge, not on the
circuit side of C3. The reason it must be
placed that way is to keep it from upset-

FIG. 5—DIRECT-COUPLED CIRCUIT. Those circuits have been developed to overcome the drawbacks

of using capacitors as coupling devices,

ting the bias voltage established by the
other components in the circuit. The func-
tion of the isolating capacitor has been
detailed in the previous article on audio-
amplitier circuits.

Direct-coupled amplifiers

Using capacitors to couple transistor
amplifers does have some important
drawbacks. For one thing, capacitors do
not pass low frequencies very readily.
Besides, capacitor-resistor circuits in-
troduce phase shifts, are not linear, and
add distortion. As a result, circuits have
been developed that do not use coupling
capacitors. An example of one such cir-
cuit is shown in Fig. 5. While that circuit
does not appear to be much different than
the one you see in Fig. 3, the differences
that do exist are significant. Note primari-
ly that the coupling capacitor between the
collector of Q5 and the base of Q6 has
been omitted. The overall gain is still the
product of the gains of the two transistor
circuits.

The circuit around Q6 can be designed
in a fashion similar to that used for the
design of the circuit around Q4 in Fig. 3.
But here, we must also consider that the
base voltage of Q6 is the same as the
collector voltage of Q5. Voltage at the
collector of Q5 must not be upset if Q6’s
base voltage is low, as it tends to be. To
compensate for that, a parallel R-C net-
work may be wired in series with Rgg.
Considering the DC current that tlows
through the series resistor circuit, the DC
voltage developed across the combina-
tion is much greater than it would have
been had only Rgg been in the circuit.
Voltage at the base of Q6 is the voltage
across the series combination of resistors
added to the Vgg of the transistor. The
capacitor across the added series resistor
is there to bypass the AC signal so that the
new resistor will not atfect the AC gain of
Q6. The reactance of that bypass capaci-
tor should be less than 10% of the value of
the resistor it is bypassing at the lowest
tfrequency to be amplified.

Note the Rg and Ry resistors in the base
circuit of Q5. If you look back at the bias
circuits described in a previous article,
you will find that the circuit involving
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those resistors is essential for stablizing
transistor collector-current to withstand
variations of temperature. It is used here
because the etfect of any increase in leak-
age current in Q5 is multiplied in magni-
tude due to the DC amplification of the
direct-coupled circuit. So if the leakage
current in Q5 is multiplied in that transis-
tor by a factor of 10 due to the increase in
temperature, it can be multiplied turther
by the beta of Q6 before it appears in its
collector circuit. Excellent stability is an
important consideration when designing
direct-coupled amplitier circuits.

More than just the collector current of
Q5 flows through Res. When determin-
ing the voltage drop ucross that resistor,
be sure to add other currents that tlow
through that resistor to the Ic normally
expected. Bias current for Q5 flows
through R¢s (and Rp) along with the base
bias-current for Q6. The sum of those
currents may, at times, be a substantial
factor in determining the guiescent con-
ditions around the circuit, along with the
expected .

Special direct-coupled circuits

Last time, we described the emitter-
follower or common-collector circuit. Its
characteristics were a high input im-
pedance and a low output impedance; its
power gain was equal to beta. The Darl-
ington circuit goes one step farther and
improves even on those excellent charac-
teristics by a factor of beta.

Darlington amplifiers consist of two
cascaded emitter followers, as shown in
Fig. 6. If the beta of Q1 is 3, and the beta
of Q2 is B3,, the current and power gains
of the overall circuit are §, X (.. But the
voltage gain still remains slightly less
than 1, as it did for the emitter follower.

The input impedance is Rg multiplied
by the product of the betas, in parallel
with Rg. The value of Rg can be quite
large in that circuit as there is only a small
amount of base current in Q1. That QI
base current must equal (Vee — 2Vge)/
(B:1B-Rg + Ry) for a substantial amount
of emitter current to flow in Q2.

The output impedance of that circuit is
Ry/B.B> in parallel with Rg. The values

continited on page 102
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‘Keypad/Display kit that dis-

Build a Computer kit that grows
with you, and can expand (o 64k
RAM, Microsoft BASIC, Text Edi-
tor/Assembler, Word Processor,
Floppy Disks and more.

EXPLORER/85

Here's the low cos way to learn the fundamentals of com-
puting, the all-important basics you'll need more and
mare as you advance in computer skills For jusi §129 95
you get the advanced-design Explorer/B5 motherboard,
with all the features you need 1o learn how to write and
use programs And it can grow into a system that is a
match for any personal computer on the market. Look at
these fealures: 8085 Croatral Praressing Umit. the
microprocessor “heart” of 1the Explorer ‘85. {Join the
millions who will buy and use the 8080/8085 this year
alone?)  Four 8-hit plus aae 6-bitinputioutput ports from
which you can input and oulpul your programs, as well as
conirol exterior swilches relays, lights, elc.  a casseite
interface that lels vou store and reload programs you've
learned to write deluxe 2 000 hyte operatiog
system/monttor makes il easy 10 learn computing in
several important ways ® li allows simpler. faster writ-
ing and entering of programs @ [1 permits access by you
to ali parts of the system s vou can check on the status of
any point in the program It allows tracing each pro-
gram step by step. with provision for displaying all the
contents of the CPU (registers flags. etc) and it
does much more!

You get all this in the stariing level (Level A} of the
Explorer/85 for oniy $120.85. Incredible! To use. jus!

lug 1n your 8VDC power supply and terminal or

eyboar ldnsﬁ‘l‘ay — if you don’t have them. see our
special offers helow. )
O Level A computer kit (lerminal Version)
plus §3 P&1.*
0 Level A kit (Hex Keypad/Display Version}) ~ $128.96
plus $3 P&1.*
LEVEL 8 — This "building block” converts the mother-
board into a iwo-slot 5100 hus (industry siandard} com-
puter Now you can plug in any of the hundreds of 5100
cards available
O Level Bkit ..$49.95 plus 52 P&L.*
O $100 bus connectors {two required)
postpaid
LEVEL C — Add siill more
computing power: this “build-
ing block” mounis directly on
the motherboard and expands
the $100 bus to six slats
O Level Ckit. .$79.85 plus§;
-1

$128.98

$4.85 cach.

O S100 bus cannectors (five
required) $4.85 each
postpaid.

LEVEL D - When you reach the pant in learning thal re-
quires more memory, we -l 1wo choices either add 4k
of a memory directly on th inotherboard. or add 16k fo
44 of mermory by means of single §100 card. our famous

AW
Level D kit: {CHECK ONE)

O 3k on-hoard $49.95
plus 82 P&1*- O 16k 5100 "|AWS". $149.85 plus §2
Pa&l:0] 32k S100 "[AWS’ $199.95 pius 82 P41°. 0 48k
S100 "[AWS' $249.95 plus $2 P&1": O 64k S100

“JAWS™ $299.95 plus §2 P&1°

LEVEL E — An important “building bluch. 1t activales

the 8k ROM/EPROM space on the motherbodrd Now pust

plug in our 8k Microsoft BASIC or vour nwn custom

programs

O Level E kit $5.95 plus 50¢ P&l

Microsolt BASIC — ['s the language thal allows you to

1alk English (o your computer! I is as ailahle three ways

O 8k cassette version of Microsoft BASIC. [ruquires Level

B and 12k of RAM minimum. we suggest a 16k 5100

“JAWS” — see above)  $64.88 pustyinl

O 8k ROM version of Mecrosoft BASIC (requires Lovel B

& Level E and 3k RAM. just plug inlo yuur Level £ sockets

We suggest either the 4k Level D RAM expansion or a 16k

S100 "|[AWS ") $99.85 plus $2 P&1.*

0 Disk version of Microsoflt HASIC: {requires Level B.

32k of RAM. floppy disk controlier. 8 floppy disk drive)
$325 postpaic

TEXT EDITOR/ASSEMBLER — The editor/assembler
is a software tool {a program) designed fo simplify the task
of writing programs. As your programs become longer
and more complex. the aw‘mﬁler can save you many
hours of programming time This software includes an
edilor program thal enters the programs you write, makes
changes. and saves 1he programs on casseites The assem-
bler performs the clerical lask of translating symbotic
code into the computer-readahle object code The editar/
assemhler program 1s available either in casseite or a
ROM version

0 Editor/Assembler (Cassette version. rrquires Level
‘B and 8k {min ) of RAM — we siugest 18k “[AWS™ —
see above) . . $59,98 plus 52 P&] *

O Eduor/Assembler (ROM version upplied on an $100
card: requires Level B and 4k RAM (min } -— we suggest
nher Lovel Dor 16k "JAWS™)  $89.95 plus 52 P&L*

" FLOPPY DISK — A remarhable hailding block
Add our 8" flappy disk when you nel faster operation.
mare convenient program storage. perhaps i business ap-
plication, and access lo the literally thonsands of programs.
and program languages available loduy You simply plug
them info your Exploger/85 dish svsiem — 1f accepts phi
1BM-formatted CP: rograms

) & Floppy Dick Drive  $499.95 plus $12 P&L"

O Floppy Coniroller Card  $199.95 plus $2 P&l *

O Disk Drive: Catinel & Pawer Supply 369 95 plus
3 P&L*

O Drive Cables (set up for two drives)  $25.00 plus

$150 P&l*

O CP/M 2.2 Disk Operaiing System includes Text
Editor/Assembler. dynamic debugger. 1ad other features
hat give your Exploret/85 access to Ihousands of exisling
CP/M-based programs  $150 00 postpard.

NEED A POWER SUPPLY? (..nsider our AP-1. 1l can
supply all the power you need for a fully expanded Ex-
plorer/BS (note_disk drives has  their own power supply).
Plus the AP-1 fits neatly into the attractive Explorer stee!
cabinet see below)

O AP-1 Power Supply kil (BV 7 5 amps1 in deluxe sieel
cabinet  $39.85 plus S2 P&l * z

NEED A TERMINAL? We
offer you choices the least ex-
pensive one is our Hex

plays the \nformation on a
calculator-lype screen The ®
other choice 1s our ASCI!
Keyboard/Computer Terminal
kit that ran be used with either

‘%~

18R 2e3 4
% o Y

4 Plug an Lavel E bee
vepts Microsoft B
Plag 1n Netrome's Hex Editor/Assembler in ROM

Keypadiispio 5 Add two 2100 boards

2 Add Lovel B to canvert to b Add vou own castom ci
S0 sts [pratotvping aree

a3 Add 4k RAM Convpet terminad

SESIEN AT NP NSNS EN AR EEERERRsORRNY

ONLY $129.95 Learn Computing :
:From The Ground Up

a CRT monitor or a TV set (if you have an RF modulator
O Hex Keypad/Display ki . $69.98 plus $2 PRl *

[0 FASTERM - 64 TERMINAL KIT — Featuring a 56 key

ASC!I Keyboard. 128 character sel upper and lower case. g

75 ohm output. 8 baud rates
able), RS232/C or 20 MA cutput, 32 or 64 ;haracter by 16
line tormats. complete with S
Deluxe Steel Cabinet and
Power Supoly $199.95
plus 83 P&!*

1 RF Modulator kil {allows you to use yeur TV setas a

monitor} . $8 95 posipaid.
0 12" Video Monilor (10MHz bandwidth)  $179.95
plus $5 P&l * =

O Delue Steel Cahinel for the o s
Explorer/ss . $49.95 plus $3 e
Pal

Fan for cahinet

$15.00
plus $1.50 P&1.* J

EXPLORER/85 PAK—THERE’S

ORDER A SPECIAL-PRICE
ONE FOR EVERY NEED.

| Beginner Pak (Save $26.00) — You get Level A (Ter-
minal Version) with Monitor Source Listing (825 value}
AP-1.5-amp power supply. Infel 8085 Users Manual
{Re. $199 95) SPECIAL $169.95 plus $4 PX1.°

1 Experimenter Pak (Save $5340) — You get Level A
(Hex Keypad/Display Version) with Hex Keypad/
Display Intel 8085 (ser Manual. Level A Hex Monitor
Source Listing. and AP-1,5-amp. power supply . . (Reg
$279 95) SPECIAL $219.95 plus $6 P&L.*
) Special Micrasoft BASIC Pak {Save $103 00) — You gel
Levels A (Terminal Version). B. D (4k RAM). E. Ak
Microsofi in ROM. Intel B85 User Manual Level A Momi-
lor Source Listing. nd AP-1. 5-amp_pover supply
{Reg $439 70) SPECIAL $329.95 plus §7 PRl *

Add a Rom-Version Text Editor/Assembler [Requires

levels B and D or $100 Memory] 899,95 plus $2 P&I*

Starter 8° Disk System — Inciudes Level A, B foppy disk
controller, one CDC 8" disk-dnive. two-drive casle. two
S100 connertors: just add your own pewer supplies.
cabinels and hardware O (Reg $1065 00} SPECIAL
$999.95 plus $13 P&l ®
plus $13 P&} * O 18k Starter System $1(185.95 plus $13
P&1 * 0 64k Starter System $1145.95 plu-. $13 I'k[.*

O Add 1o any of above Explorer steel cabnet, AP-1 five
amp. power supply Level C with two 5100 connectors.
disk drive cabinet and power supply. twa sub-D connec-
lors for connecting your prnter and lerminal (Reg.
$225.95] SPECIAL $199.95 plus $13 P&L"
) Complete 64K System Wired & Tested
plus $26 P&1 *

Special’ Complete Business Software Pak {Save
$625 00} — Includes CP/M 2 2 Microsoft BASIC, General
Ledger Accounts Receivable. Accounts Payable. Payroll
Package  (Reg. $1325) SPECIAL $699.95 posipaid

$1650.00

P& stands for “poastage & nsuraace.” For Canadian or-
ders douhle this amonnt

Conlinental Credit Card Buyers Qutside Connecticut:

TO ORDER
Call Toll Free:
800-243-7428

To Order From Connecticut,
or For Technical Assistance,
Call (203} 354-9375

CP/M 15 a reg_trademark of Digitai Research

* (Glip und mail entire u(l)*

SEND ME THE ITEMS CHECKED ABOVE

Total Enclosed (Conn. Residents add sales tax) §_
Paid by

Personal Check [ Cashier's Check/Money Order

O visa MASTER CARD {Bank Nc

Acct No. = — Exp Date =

Signature.

Print Name

Addres

City

Srate. _7ip

NETRONICS Research&DevelopmentLtd.
I}?S_!J.i!(_:b_f_igld qu(_l New Milford, CT 06776

150 10 19.200 (swilch select-q

[0 32k Starter System. $1045.95 @

—

ANNOUNCING TWO
NEW TERMINALS

Smart « Fast  Graphics ¢ Matching Modem and $295 Printer

Netronics announces a state of the art
breakthrough in terminals, now at prices you
can afford, you can go on-line with data-bank
and computer phone:-line services. It's all
yours: ‘‘slectronic newspapers,’ educational
services, Dow-Jones stock reports, games,
recipes. personal computing with any fevel
language, program exchanges, electronic bul-
letin boards . . and more every day!!!

Netronics offers two new terminals. both "
teature a full 56 key/128 character typewriter-
style keyboard, baud rates to 19.2 kilobaud, a b
rugged steel cabinet and power supply. The _— R—
simplest one, FASTERM-64, is a 16 line by 64 or 32 character per line unit. with a serlal
printer port for making hard copy of all incoming data, and optional provisions tor biock and
special character graphics. The “smart” version, SMARTERM-80, teatures either 24 line by 80
characters per ling or 16 by 40 characlers per line, it offers on-screen editing with page-at-a-
time printing, 12,000 pixel graphics, line graphics, absolute cursor addressing, underlining.
reverse video, one-haif intensity and much more . .. simply plug them into your computer or
our phone modem and be on-line Instantly. Use your TV set (RF modulator required) or our
delux green-phosphor monitor pictured above. For hard copy just add our matched printer.

Price breakthrough!!! Own the FASTERM-64, a complete terminal kit, ready to plug in for
just $199 95 or order the SMARTERM-80 kit for just $299.95, (both available wired and tested.)
Be on-line with the million-doliar computers and data services today we aven supply the
necessary subscription forms,

More good news: All the components in our terminals are available separately (see
coupon), s0 you buy only what you need!!!

FASTERM-84 . .. DISPLAY FORMAT: 64 or 32 charactersiline by 16 lines . .. 96 disptayable
ASCII characters {(upper & lower case) . .. 8 baud rates: 150, 300. 600, 1200, 2400, 4800, 9600,
19, 200, (switch sel.) ... LINE QUTPUT: RS232/C or 20 ma current loop ... VIDEQ QUTPUT: 1V
P/P (EIA RS-170) ... CURSOR MODES: home & clear screen, erase to end ot line, erase cursor
line, cursor up & down, auto carriage returniline feed at end of line & auto scrolllngA
REVERSE VIDEO ... BLINKING CURSOR ... PARITY: oft, even or odd ... STOP BI S: 1,15,
2 .. DATA BITS PER CHARACTER: 5,6, 7 or 8 ... CHARACTER QUTPUT: 5 by 7 dot matrix
ina7byi2cell... PRINTER QUTPUT: prints all incoming data .. 1K ON BOARD RAM .

2K ON BOARD ROM ... CRYSTAL CONTRQLLED . . COMPLETE WiTH POWER SUPPLY . ..
OPTIONAL GRAPHICS MODE: includes 34 Greek & math characters plus 30 special graphics
characters . . . ASCIl ENCODED KEYBOARD: 56 key/128 characters

SMARTERM.80 ... DISPLAY FORMAT: 80 characters by 24 lines or 40 characters by 16 lines
128 displayable ASCHi characters (upper & lower case) 8 baud rates: 110, 300, 600, 1200, 2400.
4800, 9600, 19, 200 . .. LINE OUTPUT: RS232/C or 20 ma current 100p . . . VIDEQ QUTPUT: 1V
pp (EIA RS-170) .. . EDITING FEATURES: insert/delete line, insert/delete character, for-
ward/back tab . .. LINE OR PAGE TRANSMIT ... PAGE PRINT FUNCTION .. CURSOR POSI-
TIONING: up, down, right, feft. plus absolute cursor positioning with read back ... VISUAL
ATTRIBUTES: underline, blink, reverse video, half intensity, & blank . .. GRAPHICS: 12,000
pixel resolution biock plus line graphics . . ON-SCREEN PARITY INDICATOR . .. PARITY: oft,

even or odd . .. STOP BITS: 110 baud 2, ail others 1. . CHAR. OUTPUT: 7 by 11 character in
a9 by 12 block ... PRINTER OUTPUT ... 60 OR 50 Hz VERTICAL REFRESH ... BLINKING
BLOCK CURSOR . . CRYSTAL CONTROLLED . . 2K ON BOARD RAM . ASCil ENCODED

KEYBOARD: 56 key/128 character . .. 4K ON BOARD ROM COMPLETE WITH POWER
SUPPLY.

TELEPHONE MODEM 103 O/A . . FULL DUPLEX, FCC APPROVED . .. DATA RATE: 300 baud
INTERFACE:; RS232/C and TTY ... CONTROLS: taik/data switch (no need to connect and
disconnect phone), originate/answer switch on rear panel NO POWER SUPPLY RE-
QUIRED.

ASCII KEYBOARD ASCII-3 ... 56 KEY/128 CHARACTER ASCII

ENCODED ... UPPER & LOWER CASE ... FULLY DEBOUNCED . . y

2 KEY ROLLOVER ... POS OR NEG LOGIC WITH POS STROBE ’ "
REQUIRES + 5 & -12V DC {SUPPLIED FROM VIDEO BOARDS)

PRINTER COMET | .. SERIAL /0 TO 9600 BAUD .. 80 5
CHARACTER COLUMN (132 COMPRESSED) . .. 10" TRACTOR FEED
 UPPER/LOWER CASE . .. INDUSTRY STANDARD RIBBONS

4 CHARACTER SIZES ... 9 BY 7 DOT MATRIX . .. BI-DIRECTIONAL
PRINTING

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

CALL TOLL FREE 800-243-7428

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

NETRONICS R&D LTD. oept.
333 Litchtield Road, New Milford, CT 06776
Please send the items checked below:

1 COMPLETE FASTERM-64 TERMINAL (includes FASTVID-64 video board
ASCII-3 keyboard, steel cabinet and power supply) . .. kit $199.95 plus $3 P&l
. wired & tested $249.95 plus $3 P&I . .. graphics option: add $19.95 to
each of above
7 COMPLETE SMARTERM-80 TERMINAL (inciudes SMARTVID-80 video
board, ASCII-3 keyboard, steel cabinet and power supply) . .. kit $299.95 plus
$3 P&] ... wired and tested $369.95 plus $3 P&

] FASTVID-64 VIDEO BOARD (requires +5 & -12V DC) . . . kit $99.95 plus $3
P&l ... graphics option add $19.95 . .. wired & tested $129.95 plus $3 P&} . ..
%aphics option add $19.95

SMARTVID-80 VIDEO BOARD (requires +5 & +/-12V DC) ... kit $199.95
plus $3 P&I ... wired & tested $249.95 plus $3 P&I
) DELUXE STEEL TERMINAL CABINET ... $19.95 plus $3 P&l
] ASCII-3 KEYBOARD (requires +54& -12VDC) . .. kit $69.95 plus $3 P&I ...
wired and tested $89.95 plus $3 P&
] POWER SUPPLY (powers ASCH-3 keyboard & video boards) . .. kit only
$19.95 plus $2 P&l
] ZENITH VIDEO MONITOR (high resolution green phosphor) . .. wired &
tested $149.95 plus $6 P&!
0] TELEPHONE MODEM MODEL 103 O/A . .. wired & tested $189.85 plus $3

|
] DOT MATRIX PRINTER Comet | .. . wired & tested $299.95 plus $10 P&l
] RF MODULATOR MOD RF-1 ... kit only $8.95 plus $1 P&l
[J 3FT-25 LEAD MODEM/TERMINAL OR PRINTER/TERMINAL CONNECTOR
CABLE ... $14.95 ea plus $2 P&l

For Canadian orders, double the postage . Conn. res. add sates tax.

Total Enclosed $
O Personal Check [1 Cashier's Check/Money Order
O VISA 1 MasterCard (Bank No.
Acct. No. Exp. Date

Signature
Print Name
Address
City

State Zip

—_——
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COMPUTER CORNER

Selecting an accounting package

LES SPINDLE*

RADIO-ELECTRONICS

OFFICE AUTOMATION PERFORMS A VARI-
ety of useful functions that can greatly
increase the cost-cffectiveness of each
employee. In previous columns, we have
examined such sophisticated business-
software innovations as database man-
agement systems (DBMS) and financial-
planning programs (like VisiCalc). Those
state-of-the-art programs offer creative
solutions to everyday office problems.
Perhaps less ostentatious—but no less
useful—are the software packages avail-
able for everyday bookkeeping tasks, one
of which is shown in Fig. I.

(] EBOATS
Associalesl " I
—

FIG. 1

General ledger, accounts payable,
accounts receivable, inventory, and
payroll form what are commonly referred
to as the “*Big 5°7 accounting programs.
The bookkeeper who works with quality
programs in each of those categories—or
opts for a complete interactive “*Big 5’
package—will benefit from greatly in-
creased productivity from his accounting
staff.

Careful planning and selective
shopping—as always—are the keys to
finding the software that will be best
suited to your purposes. It is important to
select software that, offers enough fea-
tures and options to make the conversion
of your bookkeeping records relatively
simple. At the same time. it is wise to
select packages that allow enough
flexibility for you to fine-tune the pro-
gram to your own special requirements.
Let’s take a look at a few criteria to keep
in mind when choosing various account-
ing programs for your office.

In planning to computerize your
gencral-ledger system, begin by defining
your needs. Can that system operate in-

*Managing Editor, Interface Age magazine

dependently, or is it preferable to have
one that interacts with other ‘*Big-5"" pro-
grams? Will it be restricted to the finan-
cial activities of one office, or must the
reports from various branch offices or
subsidiaries be integrated as well? What
is the volume of transactions? It is impor-
tant that your computer system have the
memory capacity to support the necessary
functions. How educated is your office
staff in computer functions? That is im-
portant in choosing between a general-
ledger package that uses a step-by-step
format to guide the novice user through
the program, or a more sophisticated
offering.

[t is important to chart out all of your
requirements before even beginning to
shop. The salesman demonstrating the
software will only be able to direct you to
the package best suited to your purposes if
he has a good idea of the quantity of data
that has to be processed and the specific
requirements of your bookkeeping
methods.

A general ledger is essentially a finan-
cial history of a specific accounting per-
iod that lets management analyze a com-
pany’s profile to determine appropriate
planning strategies. The primary func-
tions arc to keep a record of financial
transactions and the resulting balances,
and to generate regular balance-sheets
and profit/loss statements.

It is vital for a general-ledger program
to use a double-entry accounting system.
(That means that for every dollar of debit,
therc is a corresponding credit entry of
equal amount, and vice versa.) Double-
entry bookkeeping is a safeguard to insure
that all accounts are in balance.

Another point to look for is the sys-
tem’s ability to set up a proper chart of
accounts. That is a crucial part of the
general-ledger framework, for it can pro-
vide rapid departmental profiles. as well
as a perspective on the financial status of
the entire company. Since the allowable
number of accounts varies from package
to package. the prospective buyer should
select a package that can handle the cur-
rent number of accounts, and is flexible
enough to expand as the company does.

Accounts payable/receivable

An accounts-payable or -receivable
package has five primary functions. It
must: create master files for customers

and vendors; record sales and purchases;
index all sales/purchase data with the
appropriate master files; manipulate the
data, and prepare summary reports by
master file account, date, or some other
reference.

As with general-ledger programs, your
particular needs will determine the appro-
priate checklist of required features that
you should prepare.

One of the important criteria is the abil-
ity to produce audit trails—especially for
companies that require a certified audit. A
good program will automatically prepare
a transaction listing immediately after the
data is input.

Most accounts-payable systems will
require more detailed record-keeping.
For example, a check may have to be
coded to multiple accounts (for example,
when a single check pays a bill that covers
different accounts).

Job-costing is another important fea-
ture, as many manufacturers will need to
access accumulated costs by job. An
accounts-payable system set up to handle
job-costing can accept job codes as well
as account numbers.

Among other items to keep in mind
are: commission accounting (some com-
panies don’t pay commissions to the
salesman until after the company is paid)
and finance charges. The better account-
ing packages are able to compute and
assign finance charges rapidly and effi-
ciently. Most accounts-receivable sys-
tems will print statements and invoices,
and good ones will automatically print
checks—both functions are useful and
time-saving for the accountant.

Inventory control

There are several benefits in managing
the flow of merchandise to be gained from
an inventory-control program. Over-
stocks can be reduced and out-of-stock
situations can be avoided. The average
small business pays 25-50% of the value
of its inventory just in inventory carrying-
costs.

The two most common approaches to
automating inventory control are invoic-
ing and order entry. With the invoicing
approach, the program won’t accept in-
voicing data until after the order is
filled—generating an invoice.only upon
completion of the order. That system has
the drawback of not being able to list

@
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Interested in the
IBM Personal

Computer?

f you're interested in

the IBM Personal

Computer then you

need PC magazine.

PC magazine is the
Independent Guide to IBM
Personal Computers. Each
issue is packed with
information for everyone
interested in IBM Personal

- Computers.

PC magazine tells you how
to put together the best IBM
“PC" system and then how to

| get the most out of it. Each
issue brings you hundreds of
colorful pages of evaluations,
| insights, and straight talk from
respected experts—
professionals in computer
science as well as writers,
businessmen, lawyers,
educators, and many others.
| PC covers software,
hardware, applications and
| most every topic of
importance to the thousands
of IBM Personal Computer
users who read it. To ensure
that we give you the
information you need, PC
I includes a special ““User-to-
- User” section, as weli as a
. “PC Wish List”, and news
' about IBM Personal

o Magazine oheme ¥ Niggbor

|
i
|
|

$300"

"'l!l‘

...

The Man Who Created CP/M

Products

MR NOT i1,y s

Computer clubs, events and
publications.

For a limited time, you can
subscribe to PC at NO RISK
and still receive a 25%
discount off the newsstand
1 price. Enter your subscription

ARY KILDAL]

IBM Ann \
cp IM_sénunces

WordStar Released
Baby Blue, Using

Data Fijes FOR
3 T
Hundreds of NewH‘

PLYS: Ady
& Davig M:r‘u?sw

’ r——————————————————————————
|

now. If not fully satisfied when
you receive your first copy of
PC, simply return your mailing
label within 15 days for a full
refund.

This is the
magazine

| that tells you
‘all about it.

1

basmeeraaef

i.......I.......l

Il The Independent Guide 1o

18M Personat Computers

O Bill me

RE12

|
I nName - | I
= Address
| City .. State Zip
l : O 6 issues/$14.50 [ 12 issues/$27.00 [0 24 issues/$46.00
O Check enclosed O visa [0 MasterCard
l 1 T T 1 T ] .
.u card#[ T [ T T T [T [T TTTTT] expies
: O 1 already own an IBM **PC" O | am thinking about buying one
| | Dept. RE10, Phone Credit Card Orders to:
| PC Magazine (Toll Free Number)
| 1528 Irving St., California: 800/792-0990, ext. 1136
I S.F. CA 94122 All Other States: 800/227-3800, ext. 1136
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ENCLOSURES

CUSTOM & STOCK

Hand Rubbed
Walnut
Sides

050 Black Wrinkle
Aluminum
Top & Bottom

Sturdy Extruded
Aluminum
Front & Rear

Removable Clear
Plastic Panels

BEAUTIFUL ELECTRONIC
CABINETS

Stock No. Inside Dimensions Price
EA200208051'%"'H x 8-1/8"W x 5-1/8" D  $18.54
EA240212091%"H x 12" W x 9" D $24.90

EA3+0308052%" H x 8-1/8" W x 51/8" D $22.27
EA3+0312092%" Hx 12" Wx 9" D $30.97

TO ORDER: Enclose Check, MasterCard or VISA
No. Add $3.00 Shipping & Handllng. Contact the
Factory for quantity pricing, custom enclosures,
and our full line catalog. Distributors and O.E.M.
inquiries welcome.

RHONDE/

NATIONAL CORPORATION

FABTRON Div.

P.O. Box 925
Columbia, TN 38401
Phone: (615) 381-1143
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backorders and open-orders.

An order-entry system will accept the
data at any time, separating order
placement and invoicing into two differ-
cnt steps. Also, open-orders may be
altered in any way called for, prior to
billing. Most businesses will benefit from
that approach, as opposed to the more
limiting invoicing sctup.

An obvious, but critical. consideration
in the sclection process is knowing the
system’s ubility to handle the current
volume of items—as well as knowing its
capability for coping with future growth.
That often involves hardware decisions
such as whether your disk capacity is suf-
ficient to handle the data involved. Most
inventory packages on the market will
handle at Icast 1000 items of stock, which
should be adequate for most small busi-
nesses.

The allowable size of data ficlds is also
very important. Basic specifications for
items in stock must be supplemented with
other information. Make sure that the
package you select allows for that. Such
data as product class or code. average
cost. previous cost, and product descrip-
tion are often required, so your data fields
must be structured with enough space to
enter the necessary information.

Payroll

A payroll system is set up primarily to
compute and print payroll checks, distrib-

ute labor costs to the proper files, and
compile the information required for gov-
ernment reports.

The most common features one can
expect in a package are: computing
FICA. state unemployment, and federal
and state taxes; reporting of employee
earnings by category (such as de-
partment): generating quarterly and an-
nual government tax filings: and handling
of miscellaneous items (non-taxable
items, overtime pay. savings and dental
plans.)

There are a myriud of other features to
be tound in various accounting packages.
Among them are: reports on hours work-
ed as well as dollar amounts by depart-
ment and job; union reports; carnings his-
tory for each employee: employee files
(hirc. review, and termination dates). and
data on carned-income credits.

More than any other accounting pro-
gram, a good payroll program can save
weeks of employce labor per year. But
because of the confidentiality, timeli-
ness, und accuracy required, choosing the
right one is an especially crucial step in
putting togecther a computerized
bookkeeping system.

Sample the brochures from many dif-
fercnt vendors and ask as many questions
as vou have to to satisfy yourself before
deciding which package has the features
that will work best in your accounting
organization. R-E

"As everyone knows, ABC's Wide World of
Sports does the finest job of covering sporting
events for television. The explanation is sim-
f)le: Demand for total perfection. Cameras,
ighting and sound equipment must always
be operating at peak performance. All elec-
trical and electronic hook-ups are checked
and re-checked. And if a problem should
occur, it must be found and corrected - fast.
That's why ABC technicians rely on the AWS
Digisnap digital snap-around volt-ohm-
ammeter for their electrical testing needs.
Its autoranging feature saves them valuable
time and its readings are consistantly
reliable and accurate.”

“See Us At Midcon ’82 - Booth #620”

Outstanding features include:

8 Autoranging.

8 Large, 3% digit LCD.

] i7? 000 hour/rated rechargeable battery

ife.

8 Up to 75 hours continued use between
charges.

8 Peak detector measures current &
voltage surges.

@ Overload protection on all ranges.

8 Tear-drop shape jaw design for
working in tight areas.

@ Electronic data lock to freeze reading.

@ Housed in shock-resistant ABS plastic.

www americanradiohicstory com

For more information on the Digisnap
Model DSA-1000, or any of the other fine
AWS instruments, call your distributor
today or contact A.W. Sperry Instruments
Inc., P.O. Box 9300, Smithtown, N.Y. 11787
® 800-645-5398 Toll-Free (N.Y., Hawaii,
Alaska call collect 516-231-7050).
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Introducing the first
State-of-the-Art
Cordless Phone |

Viking 11 - -

The only cordless extension phone i/ Phone
with true Touch Tone. dialing that

The

With the
works anywhere inside or outside LGt
your home... up to 800 feet away. R

. : . hone right at
Imagine being able to make or receive phone calls from anywhere you ygur A \?vherev =
may be, in or around your home. In the kifchen, den, bedrooms or bath. you may bein or
And outside too! On the patio, by the pool, out in the garden...or even around your house
walking your dog. Anywhere and everywhere up to 800 feet —with / Simply fake it with yéu
22 (\]/rvggz or long extension cords...AND no monthly rental as you move from place

( to place and your calls will

The all new VIKING Il has been designed and engineered o n?e rightfo \You N
in California’s famous “Silicon Valiey” to bring the most g running for the phdn e
advanced space-age felephone capabilities right info more long exfension co} Bl
your own home. And now it can be yours for a 15 day B o Py extrajacks. And best of all,no
free trial. Use it and see for yourself. Ifyou are not T e ] monthly ren'tol charges fror:n the
completely satisfied with its remarkable perfor- 1 il .’ .i_;:' phone Gompany, For privacy.
mance, just send it back and receive a full “ o special built-in system of sub-audible

refund of the low purchase price of just
$149.95.

So Easy To Use
The VIKING ! looks and works just like
the most modem extension phones. Only
it has no cord at all! t's an attractive, light-
weight instrument that is very comfortable to
use...and easy fo take with you as you move
from place to place around your home. JUST $14995

it I i — .
desi;?giig%ﬁ?ﬁ:ﬁg;'m zm]c:)lllycglﬂge$£)020w Far Ifess th_on competitive units that Call Toll Free
phone jack and any AC current outlet. The remote don’t begin fo equal VIKING Il performance 800-227-9754
cordless phone is “connected” fo the Base Unit by tecls
two channels of hi-fi FM radio, as authorized by the
FCC. The portable handset operates on batteries,
which can be recharged with its own charger
at any AC outlet. Unlike most cordless phones,
the VIKING Il does not have to be plugged info the
Base Unit for recharging. And there is even a small
red light to remind you when i's time fo charge.

Compare It With Other

Cordless Phones

The VIKING [l easily outperforms competitive
units costing up to twice as much. Unlike most
cordless phones on the market, it doesntiook or ~ True Touch-Tone Dialing

work like a CB “walkie-falkie” The VIKING [lincor-  The VIKING Il operates with a true Touch Tone key-

- e
porates full “duplex” operation, which lets you talk  board...not the push button pulse-dialers found ¢ s
and listen just as you do with your regular phone.  on other units. This means you can use all the l I n g

tones and the use of multiple fre-
quencies prevents any other portable
units from gaining access o your line.

To order, just send check or money order for
$149.95, plus $5.95 shipping and handling, to
Viking Phone Company. (California residents add
6% sales tax.) Master Charge or VISA credit
card users may order by phone.

in California call collect
415-941-6942

There are no buttons fo push fo falk and there’sno  special telephone services available fo Touch Tone
“roger, over and out” nonsense. It operates loud  phones, even if your present phone is a conven-

and clear at distances up to 800 feet from its tional rotary dial mode!. Banking and bill paying by Phone Company

Base Unit...more than twice the range of many phone and the economical long distance services 450 First Street (Box 689)
units. And it comes with a limited warranty ... of SPRINT and MClI are just a few of the conven- Los Alfos, CA 94022

for a full 90 days. iences which can be yours with your VIKINGII. Touch Tane is a registered trademark of AT&T.
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NEW IDEAS

Low-battery indicator

RADIO-ELECTRONICS

TODAY MANY HOBBYISTS BUILD BATTERY-
operated projects using highly efficient
solid-state devices that ensure long battery-
life. Even with those circuits, though, a
need occasionally arises to make certain that
the battery—which may have been in use
for some time—is still in good condition. [
usc the low-battery indicator shown in Fig.
I in several battery-powered special-effects
devices for the theater, where it is crucial
that everything operate when it’s supposed
to.

1s selected by the potentiometer; the device
can be adjusted most easily by applying to it
the voltage at which you want the LED to
turn on and adjusting the potentiometer until
it just does so.

The indicator uses only six parts: RI is
27K; R2 is a 100K linear potentiometer; R3
is 1K, and Zener diode D1 is rated at 6.2
volts; IC1 is a 741, and just about any LED
will work. The device is casy to build and
doesn’t present much of a load to the battery
it monitors—the version | use draws only

The low-battery indicator uses an LED to
signal when the battery voltage has dropped
below a pre-sclected level. It is easy to
build, reliable, and inexpensive, and can be
adapted for a wide range of voltages. The
device shown is intended to operate in a
9-volt circuit.

The sensing circuit consists of a 741 op-
amp set up as a voltage comparator. using a
Zener diode as a voltage reference. The
op-amp is inserted as a bridge between two
resistance ladders, one containing the Zener
refercnce. and the other a high-value linear
potentiometer. The Zener is connected to
the inverting input of the op-amp, and the
wiper of the potentiometer is connected to
the non-inverting input. The top and bottom
of the bridge are connected to V¢ and
ground, respectively.

When the voltage at the wiper of the
potentiometer drops below the voltage set
by the Zener, the output of the op-amp goes
low: that turns on the LED connected be-
tween itand Vee. The LED turn-on voltage

FIG. 1

about one milliamp when idling, and about
20 milliamps when the LED is lit,

The circuit can be adapted to work with
battery-powered circuits requiring between
6 and 18 volts: the only changes needed
would be a lower-voltage Zener and smaller
current-limiting resistor in the case of vol-
tages below nine volts, and a larger resistor
for higher voltages.—Donald F. Ricklies

TV Service JJ

o | 2 %3 r‘ﬂ

“But. Mom, I 'liked the green faces—thev
were scarv.’’

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 mode/ 333—The Rapid
Assembly Circuit Board Holder, having a
retail price of $39.95. It features an eight-
position rotating adjustment, indexing at
45-degree increments, and six positive
lock positions in the vertical plane, giving
you a fuil ten-inch height adjustment for
comfortable working. (See photo below.)

I agree to the above terms, and grant
Radio-Electronics Magazine the right
to publish my idea and to subseguently
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

(=]
H
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NEWLIT

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

COMPU AMES is a color 2-
page letter-sized flyer describing 19 compu-
ter games. The games range from solitaire
layouts (Voyager, Computer Football Strat-
egy, Controller), 1 - 4 players (Computer
Stocks and Bonds), 2 - 4 players (Computer
Foreign Exchange), up to as many as 20
players seeking to conquer the universe
(Galaxy). Free from The Avalon Hill Game
Company, 4517 Hartford Road, Baltimore,
MD 21214.

CIRCLE 111 ON FREE INFORMATION CARD

E OL CA 5, No. §D-267, is 4-
color, 8 pages, and contains complete de-
scriptions and photographs of Vaco's newly
expanded line of unique ball-end hex tools.

Included is an expanded line of “L" style
ball-end hex keys in both inch and metric
measure, a brand new line of inch and metric
ball-end drivers, and new ball-end hex key
caddy sets.

The catalog also illustrates the unique fea-
tures and benefits of Vaco's ball-end hex
tools. They allow easy access even in res-
tricted or hard-to-reach areas, set or remove
screws at angles up to 30°, and drive fasten-
ers quicker and easier, saving time and labor.
The No. SD-267 Ball End Hex Tool Catalog is
free upon request from Vaco Products
Company, 1510 Skokie Blvd., Northbrook, IL
60062.

CIRCLE 112 ON FREE INFORMATION CARD

TV/VIDEO SYNC, Primer and Product Note
Opt. 005-1 is a 16-page primer, with 13 draw-
ings and 3 photographs; the special sections
include the United States NTSC broadcast
standards and nomenclature, a discussion of
PAL and SECAM systems of color transmis-
sions, and a glossary of TV and video terms.

Other sections cover theory of operation,
typical setup, specifications, and the features
and applications possible when a TV/video

sync option is added to any currently-
manufactured HP 1700- series oscilloscope.
Applications described are relevant to such
industries as medical imaging, consumer
video products, and television broadcasting.

Copes are free from Hewlett-Packard, In-
quiries Manager, 1820 Embarcadero Road,
Palo Alto, CA 94303.

CIRCLE 113 ON FREE INFORMATION CARD

ELECTRONICS BROCHURE details a com-
plete product line that includes more than
55,000 varieties of electron tubes, integrated
circuits, semiconductors, connectors, and
components. Eimac, RCA, Philips ECG, and
General Electric are just a few of the high-
quality lines of transmitting, receiving, and
industrial tubes and semiconductors that are
listed. The brochure is available free from
Alpha Electronics, Inc., 1365 39th St.,
Brooklyn, NY 11218. R-E

CIRCLE 114 ON FREE INFORMATION CARD

NEW LEADER OSCILLOSGOPES
‘at FORDHAM PRIGING.

New Features « Immediate Delivery « 2-Year Warranty.

35-MHZ 35-MHZ
Dual Trace/ Dual Trace/
Dual Time Base Dual Time Base
LBO-524 LBO-524L

(with signal delay)

35-MHZ 20-MHZ
LBO-523 Dual Trace
LBO-522

CALL FOR SPECIAL INTRODUCTORY PRIGES
T0|.|. FREE (800) 645'9152 N.Y.S. (516) 435-8080

ROKOK: g0 O
15-MHZ 15-MHZ
Single Trace Dual Trace
High Sensitivity  High Sensitivity
LBO-513A LBO-514A

www americanradiohistory com
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RADIO-ELECTRONICS

=]
(-]

EQUIPMENT AND TRAINING
NO OTHER SGHOOL GAN MATCH.

NTS HOME TRAINING INVITES YOU TO EXPLORE MICROGOMPUTERS,

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

Without question, microcomputers are the Sard fer the full color caza >g in the elec-

state of the art in electronics. And NTS is the  tronics a-ea of your choice - discove- a./ the

only home study school that offers you advantages of home study w th NTS!

training for this booming field with a choice NTS a o offers courses i1 Auto IVechanics,

of 3 production-model micro computers. Air Ccrditioning and Home Aapliances. Check
We'll explain the principles of trouble- carc f3- more information.

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

We

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

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

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

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

www americanradiohicstory com



1. The NTS/Rockwell AIM €5
Dedicated Microcomputer A Single
board unit featuring o1 board
printer and display—4K RAM
(expancable). Application Functions:
Central processar— Cantroller/Monitor—
Development Systemn. 2. “The
NTS/SYM-1 Microcomputer” 6502
Based CPU—4K bytes ROM
(expandable) —1K RAM (expandable). 51
active /0 lines for versatile interfacing: disk
drives, ASCII key boards, cassette tape, etc.

L L E L LY P LEL LYY LY

el

Simulated TV Reception

4.

3. The NTS/Heath HN-89A Microcomputer
features floppy disk storage, “smart” video
terminal, two Z80 microprocessors, with
32K RAM Memory, excandable to 64K on
board. 4. The NTS/Heath GR 2001 Digital
Color TV (25" diagona) “eatures
specialized AGC-SYNC rmuting, filtered
color and new solid-state high voltage
tripler rectifier.

2 NATIONAL
TECHNICAL
SCHOOLS

TECHNICAL-TRADE TRAINING SINCE 1823
Resident and Home-Study Schools
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STATE OF SOLID STATE

Measuring relative humidity

ROBERT F. SCOTT, SEMICONDUCTOR EDITOR

RADIO-ELECTRONICS

A KNOWLEDGE OF THE RELATIVE HUMID-
ity at any given time can permit us, or
others around us, to make decisions that
can affect our health, comfort and per-
sonal safety. In addition, the measure-
ment of relative humidity (abbreviated
RH) is vital in such areas as food process-
ing, air conditioning, packing, photogra-
phy, paper and lumber production, and
chemical manufacturing. Knowing the
RH-—along with the temperature——can
allow airport operators to predict fog and
runway icing. Similarly, farmers and
nurserymen can predict dew and frost;
and highwuy safcty authorities can fore-
cast dangerous fog and icing on bridges.

Electronic circuits for humidity
measurement have rarely appeared in the
press because humidity-sensitive
transducers have been expensive and scl-
dom available to the clectronics con-
structor and hobbyist. Now, for about

ten-dollars-worth of scmiconductors and
discrete components, and less than sixty
dollars for the humidity sensor, you can
build a direct-reading clecironic hy-
grometer. The device, described in
National Semiconductor’s Application
Note AP 256, is designed around the
PCRC-55 humidity sensor, trom Phys-
Chemical Research, and a linear  to 10-
volt DC meter.

PRECISE
SYMMETRICAL
SQUAREWAVE

FIG. 1

LM340L-12

FIG. 2

CURRENT-
SENSITIVE
LOGARITHMIC
AMPLIFIER

The sensor

The electro-humidity sensor has a
hygrometric element whose impedince
changes with changes in relative humid-
ity. The hygrometric portion of the sensor
is on the surface of a chemically treated
styrene copolymer plastic wafer. Water
vapor is sorbed or desorbed by means of
adsorption (the adhesion of molecules toa
surface; not the same as absorption). That

SCALING
RECTIFIER
AND FILTER

ADDITIONAL
LINEARIZING
CIRCUITRY

@0
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results in the sensor’s having a very rapid
responsc to changes in relative humidity.
A single sensor covers the complete range
of relative humidity—from 0 to 100%.
The sensor should be excited only by
AC voltages (preferably sinusoidal wave-
forms) of at least 20 Hz with no DC com-
ponent. Sustained operation with a DC
voltage, or AC with a DC component,
causcs a shift in calibration. The max-
imum allowable current is onc mA.
Figure | is a block diagram of the
electronic hygrometer. An amplitude-
stabilized squarcwave drives a precise
alternating current through the sensor.
The sensor’s output current feeds a
current-sensitive logarithmic amplifier to
lincarize the response. The output of the
log amplifier is scaled, rectified, and fil-
tered to provide a 0-10-volt DC-output
representing RH’s from 0 to 100%.

A practical circuit

In Fig. 2, a symmetrical squarcwave 1s
generated by IC1-a, an op-amp with posi-
tive feedback applicd to causc it to oscil-
late. The combination of constant-current
source IC4 and its associated diode-
bridge clamps the squarewave output of
ICl-a at +8 volts. 1C4 has a positive
temperature coefficient of 0.033%/°C,
which almost completely compensates
for the negative 0.036%/°C temperature
coefficient of the PCRC-55 scnsor.
(Mount IC4 close to the sensor so they

will be at the same ambient temperature;
that way the temperature coefficient of
the complete instrument will approach
zero.)

The squarewave is buffered, and then
fed through the sensor into the summing
junction of ICl-c. On ncgative-going
halves of the squarewave, the Vgg/lc
characteristic of QI, in the ICI-c feed-
back loop, gives the amplifier a
logarithmic amplitude-response. On
positive-going half-cycles of the square-
wave, feedback through the diode to the
summing junction cnsures that this point
remains at a virtual ground so the sensor
always ‘“‘secs’” the required symmetrical
drive-waveform.

The output o the log amplifier goes to
IC1-d, an op-amp used to sum-in the
calibration at the 40% RH point, and to
provide adjustable gain for trimming the
output to the proper level for a 100% RH
rcading. The output of IC1-d is filtered to
DC by the 100K resistor and 10 uF capa-
citor and then fed to IC2-a, the output
amplifier

IC2-b compensates for the sensor’s de-
parture from linear response below 40%
RH. It docs that by altering the gain of the
output amplifier when its input drops to
about 0.36 volt—corresponding to 40%
RH. The inverting input of IC2-b, the
breakpoint amplificr. is tied to the non-
inverting input of the output amplifier.
When the input to those paralleled gates

OF THE EIGHT MAJOR
CAPACITANCE |NSTRUMENTS
MADE, ONLY THE CM-"100..

Usefulness — Measure capacitors 10pF
— 500uF*, leakage 1 nA or .005 C.V.,
whichever is greater. Accuracy — 70 2%
depending on range. Dependability —
Ruggedized construction; 1 yr. warranty.
Versatility — In circuit measurement of
capacitance and leakage. Output signal
proportionate to measurement. Portabil-
ity — 350 Hr. Battery Life.

* To 25,000 F with external voitmeter

Send check, address (NO P.O. BOX) plus $3.50
Handling. CT res. add 7%2 % tax.

Phone orders: (203) 423-7940

ANDERS PRECISION INSTRUMENT CO., INC.
4 Bridge St. Plaza, P. 0. Box 75 Willimantic, CT 06226
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drops below (.36 volt, the output of 1C2-
b swings positive; that turns on transistor
Q4 to produce the required change in the
output amplifier. Transistor Q4 is turned
off for RH values above 40%, so lincarity
is then determined solely by the log
amplifier.

Transistor Q1, in the log-amplifier
feedback loop. is extremely temiperature
sensitive and can adversely affect the per-
formance of the amplifier. To com-
pensate for that, the designers at National
Semiconductor came up with a unigue
circuit application. Transistors QI, Q2,
and Q3 are discrete NPN devices on the
same substrate as the audio power-
amphtier in 1C3, an LM389. Transistor
Q3 serves as the on-chip temperature sen-
sor while Q2 is used as the on-chip heater.
The audio amplifier senses the
temperature-dependent Vg of Q3 and us-
es it to drive Q2 and heat the chip to a
temperature (typically 50°C) sct by the
reference voltage at the junction of Rl
and R2. That circuit stabilizes Q1’s tem-
perature and makes it immune to changes
in ambicnt temperature.

To adjust the temperature-stabilizing
circuit, ground Q2's base, apply power
and then measure Q3 s collector voltage.
Make a note of the ambient room tem-
perature. Now, calculate what Q3’s col-
lector voltage will be at 50°C; allowing

~2.2mV/°C. Adjust the value of R2 to
develop a voltage close to the calculated

YOUR EXCITING
NEW HOBBY!

w Enjoy fantastic savings by assem-
bling your own organ or piano.

w |t's easy. No technical
knowledge required.

w Just follow our clear.
pictured instructions.

% Choose from many models
from portables to consoles.

W Ask about our interest-free
installment plan.

ORGAN & PIANO KITS
e
T A 800-233-3865
§ N ¥ in PA 717-299-4327

or send
coupon
. below

WERSI Dept. M40 P.O. Box 5318
L.ancaster. PA 17601

O Free Info. Pack 1 Qrgan C Piano

J Catalog & Demo Record <6
Name
Address

ity State Zip

Phone
Rep inquiries invited
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UNDERSTANDING ATMOSPHERIC
MOISTURE

Water covers over three-fourths of the
Earth's surface, and there is always some
moisture in the Earth’s atmosphere—
even over the driest desert. At times, as
much as 4-5% of a portion of the atmo-
sphere is water vapor or water in a
gaseous state. The variation of the
amount of moisture in the air (humidity) is
influenced by geographic locatior, tem-
perature, and wind currents. The mcst
important of those is temperature. Heat
causes some of the molecules of the
Earth's surface water to escape into the
astmosphere.

Saturation occurs when, at some tem-
perature, the rates of evaporation and
condensation balance. The space above
the liquid contains all the water vagor it
can hold. When that happens, the air is
saturated. The amount of vapor a volume
of air can hold before becoming saturated
depends on the temperature; the higher
the temperature, the more moisture the
air can hold. Air can hold four times more
moisture at 70°F than it can at 32°F.

Absolute humidity is a measure of the
actual amount of moisture in the air at a
given temoerature. It is expressed either
as the number of grains (one seven-
thousandth of a pound) per cubic foot of
air, or in terms of pressure in millibars or in
inches of mercury.

Relative humidity is the moisture con-
tent of the air expressed as a percentage.
It is the ratio of the absolute humidiy to
the greatest amount of moisture the air is
capable of holding at the same tempera-
ture. As an analogy, consider a guart
bottle that is half full of liquid. The rafio of
its actual contents (one pint) to its capac-
ity (one guart) is 50% Similarly, a mass of
air that is holding half the moisture possi-
ble at a given temperature has a relative
humidity (RH) of 50%

When the relative humidity is high (60%
to 85%) we say the weather is muggy.
Evaporation of perspiration is slow and
we feel overheated. We are uncomfot-
able as it accumulates on our skin and
clothing.

When the relative humidity is too low,
perspiration evaporates too rapidly and
we are uncomfortably chilly. Prolonged
exposure causes our throat and masal
passages to become dry. When it comes
to personal comfort, temperature and rel-
ative humidity are closely related. We en-
joy relative humidities in the range of 45%
to 55%.

Indoors in the winter when relative
humidity is low, the comfort range is
around 6€°-74°F. Warm-air heating sys-
tems dry out the air and we often use
humidifiers to raise the moisture cortent
to a comfortable level. On a muggy surm-
mer day, we may use a dehumidifier to
make indeor air drier. An air conditionar
dehumidifies as it cools.

Dew pgeint is the temperature at wnich
air, as it cools, becomes saturated (FH is
100%) and water droplets condense on
cool surfaces such as grass and plants. If
the dew point is above 32°F, the con-
densate is cew. Whken the dew point is
32°F or lower, the condensate forms ice
crystals that we call frost. R-E
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50°C potential at IC3’s inverting (—) in-
put. The range of values for R2 can be
fairly wide because the exact chip tem-
peraturc is not important as long as it is
stable. Finally, remove the ground from
Q2’s basc and the chip should reach the
predetermined stable operating tempera-
ture within 100 ms. You can check tem-
perature stability by reading Q3’s col-
lector voltage while blowing on IC3. The
measured voltage should remain constant
within 100 uV (0.05°C).

Caiibration

To calibrate the electronic hygrometer,
connect a 35K resistor in place of the
sensor and adjust the 150K 100% rH TRIM
pot for 10 volts output. Now, substitute
an 80-megohm resistor for the sensor and
sct the 40% kH TRIM pot for 4 volts at the
output terminal. Repeat the 100% RH TRIM
and 10% RH TRV adjustments until they

no longer interact with each other. Final-

ly. substitute a 60-megohm resistor for
the sensor and select a 39K resistor for
R3; that will develop a 2.4-volt output
corresponding to 24% RH. It may be
necessary to select a particular 1.5-
megohm resistor for R4 to minimize jitter
in the meter reading around the 24% RH
point.

As this is written, the sensor is priced at
$57.00. $54.00. and $51.50 each. in lots
of I to 24, for devices with RH deviations
of *1%. = 1.5%, and = 3%. respective-
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ly. To obtain the latest pricing and data on
the humidity sensor, writc to Phys
Chemical Research Corp.. 36 W. 20th
St., New York, NY [0011. Be sure to
specify the PCRC-555 because the com-
pany has other scnsors whose characteris-
tics are not suitable for the circuit that has
been described here

Semiconductor catalog

SGS Shortform "82 is a 72-page catalog
listing pertinent application information
and technical data on the SGS line of
small-signal and power transistors; and
linear, low-power Schottky TTL, MOS,
and CMOS 400074500 logic-series IC’s.
Also included in a list of SGS data books,
technical notes. design notes. and the
names and addresses of distributors and
reps throughout the U.S.—SGS Semi-
conductor Corp., 7070 E. 3rd Ave.,
Scottsdale, AZ 85251 .

Instrumentation Amplifier IC

The standard three-op-amp in-
strumentation amplifier with its more
than a half-dozen discrete external com-
ponents has been replaced by National's
LM363. A low-cost, high-performancc
monolithic instrumentation amplifier, the
LM363 (and the LM 163 military version)
comes in an 8-pin TO-5 package. It re-
quires no external resistors for accurate
fixed gains of either 10, 100, or 500 (one
gain per package). The device has a

CABLE TV

CONVERTERS
DESCRAMBLERS

BUY D/RECT & SAVE

%@

AMATEUR MICROWAVE
ANTENNA

* 26 DB Gain

* Advanced Down Converter
s Complete-Ready to (nstall

$119.00

36 CHANNEL
RFMOTE CONTROL
CABLF CONVERTER

$88.00

LINDSEY JET | WIRFLESS

THE ULTIMATE CABLF T.V. CONVERTER

58 CHANNEL INFRARED
REMOTE CONTROL
COMPLETLY
PROGRAMMABLE

$169.00

Send $1 for Complete Catalog
VISA ¢« MASTERCARD o COD

piIRecT VIDEO saLEs
P.0. BOX 1329
JEFFERSONVILLE, INDIANA 47130

CALL TOLL FREE
1-800-626-5533
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super-beta bipolar input stage that yields a
very low input-voltage noise, and a high
common-mode rejection ratio (CMRR).
For added vcrsatility, the internally set
gains can be increased by adding external
resistors. A 16-pin DIP-packaged device,
which should soon be available, will fea-
ture pin-strappable gain options of 10,
100, and 1000. The LM363 is priced as
low as $9.60 in 100-piece lots.
National Semiconductor, PO Box
70818, Sunnyvale, CA 94086.

Super-fast op-amp

The Harris HA-2539 op-amp features a
600V/us slew ratc and a 600-MHz gain-
bandwidth product, making it an ideal
device for use in pulse- and vidco-
amplifiers, wideband amplifiers, high-
spced sample-and-hold circuits, and RF
oscillators. Full + 10-volt output swing
and high open-loop gain make this Harris
device useful in high-speed data-
acquisition systems.

Power bandwidth is 9.6 MHz, offset
voltage is 3 mV, and input-voltage noisc
is 15 nV/Hz. The device is packaged in a
I4-pin ceramic DIP. The HA-2539-2,
manufactured for military use, operates
in the —55° to +125°C temperature-
range. The HA-2539-5, intended for
commercial applications, operates in the
0°C to +75°C tempcrature-range.——
Harris Corp., Analog Products Div..
PO Box 883, Mclbourne, FL 32901. R-E
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SERVICE CLINIC

A common cause
JACK DARR, SERVICE EDITOR

RADIO-ELECTRONICS

I'HIS MONTH'S TITLE HAS NOTHING TO DO
with any political organization. It refers
to a problem in TV sets that can be puzzl-
ing if you don’t know about it. If you’ve
been with me for a long time, you’ll soon
realize that I've covered this ground be-
fore. However, I’ve noted of late that I'm
getting quite a few lfetters in the mailbag
concerning what 1s obviously this particu-
lar problem so I thought it would be a
good ideu to discuss it once again.

The problem in question has one
characteristic symptom—the set sudden-
ly develops many symptoms at the same
time! It may have poor sync, weak video,
poor- or off-color, and so on. Common
sense tells us that it’s unlikely for many
parts or circuits to all go bad at the same
time. (Unlikely, but definitely not im-
possible’) So, what we should look tor is
a common cause—something that’s com-
mon to all stages (and that’s where the
title comes from, at least in part).

Inevery TV set ever made, there’s one
circuit that fits that description—the DC
power-supply. The DC supply has two
functions; one, of course. is to supply the
operating voltages to all the stages of the
sct. The other is the cause of the problem.
The B+ supply also serves as the com-
mon return path for signals from every
stage. Figure I will give you an idea of
what I mean. The large filter-capacitors in
the B+ supply provide a very-low-
impedance path to ground or common
(there’s the rest of the title) for AC only:
the impedance is a decimal point followed
by about ten zeros and a 1.

11 one of the filter capacitors develops a
defect such as high power factor, or even
opens. that raises the impedance in the
common return-path and all the signals
returning to ground develop signal vol-
tages across that impedance. Those sig-
nals float around the B+ network, and

“*back-up’” into the other stuages, where
they immediately cause trouble by beat-
ing with the normal signal. That is plain
old-fashioned feedback, and you know
what that causes—oscillation, regenera-
tion, beats, and other various and sundry
problems.

Fortunately, there’s a simple way to
determine whether a bad B + capacitor is
at the root of your problem(s). Just touch
a scope probe to a DC-voltage supply
point on any of the circuits that are acting
up. The normal response should be abso-
lutely nothing; just a nice straight green
line, even with a high vertical-gain. (In-
cidentally, thatis the best possible test for
cither filter or bypass capacitors.) If you
see any sign of a signal on the bypassed
end of a circuit, you know that the filter or
bypass capacitor is bad.

Try bridging a good capacitor across
the suspect one. If the signals disappear
and the prablem clears up, you’ve found
the cause (and cure). Replace the original
capacitor with a good one.

Caution: perform this test with the
power on only in tube sers. In all solid-
state sets. turn the power off, connect the
bridging capacitor, and then turn the set
back on. The charging surge causes trun-
sients that can damage transistors, 1C’s.
and other components.

That “*common’” problem causes some
of the oddball symptoms we’ve all seen—
the dark horizontal bar crawling up
through the picture, bending or weaving
at the sides of the raster, beats in the
picture or color. AGC problems. etc.

One of the more unusual situations I
ran across was a set with absolutely no
vertical sync: the horizontal sync was
steady as a rock. Scoping the composite-
sync waveform at the output of the sync
separator showed what looked like a nor-
mal pattern. A normal pattern will show

the vertical sync as thin lines cvery so
often along the “*bar’” made up of the
horizontal-sync pulses. 1 finally noticed
that they weren’t there (I hadn't looked
close enough at first)! When [ scoped the
DC power-supply for the stage. 1 found
that there was a small sharp spike at the
vertical frequency.

That spike was feeding back into the
sync-separator output. opposite in polar-
ity to the sync pulses, and neatly punch-
ing out the vertical sync! The cause turned
out to be a bad clectrolytic capacitor in
DC power supply.

So. there you are. If you find multiple
symptoms, start looking for a common
cause. Only one thing in the set fits that,
and itis the DC power-supply. Solid-state
sets, 100, can suffer from the problem. in
sets with low-voltage DC supplies de-
rived from the flyback, look for pulses
and hash on the DC at the horizontal fre-
quency. Each supply hus a rectifier diode
and a filter capacitor. Check to make sure
it is not open, leaky, or suffering from a
high power-factor.

Your scope is the only instrument that
will positively locate and identify the
cause of that sort of trouble, so, if you
suspect it, grab the scope probe and start
looking; it can save you a whole lot of

time. R-E

SERVICE
QUESTIONS

LOW VOLTAGE

I've got a raster on this Sharp 3W?77, but
it is about an inch short on either side. All
of the DC voltages (out of the flyback) are
too low. There are also three pictures,
side-by-side, on the screen.—J.C., West
New York, NJ

I think that the last symptom is the key
to the entire problem. It your horizontal
oscillator is that fur off. it will upset the
voltage from the flybick. and just about
everything clse. Fortunately, that is more
or less a standard oscillator/ AFC circuit.
Ground the top of the AFC diode. That
will Kill the AFC and let the oscillator
[rce-wheel. Now, tune the coil until you
get just a single picture, with straight
sides. floating back and forth. That in-
dicates that the oscillator is back on fre-
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24-Band GRAPHIC EQUALIZER Kit

e 88dB S/N ratio e less than .02% THD
® Solid walnut ends @ black anodized
® Only $125 mono, $225 stereo.

e M/C, Visa ok, free shipping w/check

Symmetric Sound Systems (707) 546-3895
856A Lynn Rose Ct. Santa Rosa, CA 95404

ULTIMATE UHF FRINGE AREA RECEP-
TION, receive snow free pay and commercial
tv signals. The system includes a 114 ele-
ment antenna, 39db LNA (Booster) and sig-
nal extracter for $199.95. Compiete
documentation and warranty. 114 element
antenna $109.95, 39db LNA (Booster)
$119.50. signal extracter $39.95. Dealer in-
quiries welcome. Visa - Mastercard
accepted. Please specify channels. DX-
TELE LABS, 3822 N. Paradise Rd., Flag-
staff, AZ 86001, 602-774-4735.
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2300 MHz DOWNCONVERTER kit
for Amateur microwave reception. $37.95
postpaid. Includes NE 64535 high-
performance RF stages and highest quality
components for superior performance. Send
SASE for information filled catalog of other
converter kits, preamps, accessories and
parts. VISA and MASTERCARD accepted.
SMP - Superior Microwave Products, Inc.
PO Box 1241 Vienna, VA 22180
1-800-368-3028 1-703-255-2918
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TELEVISION MODULE includes VHF, UHF,
and CABLE-TV TUNER, IF AMPLIFIER and
VIDEO DETECTOR, SOUND DETECTOR
and AMPLIFIER, SYNC and SCAN PRO-
CESSOR: $95.00. TELEVISION SIGNAL
PROCESSING MANUAL explores standard
and non-standard television: $15.95. Add 5%
shipping and handling. Informative catalog:
$2.00. VISA and M.C. accepted. ABEX, P.O.
Box 26601-RT, San Francisco, CA 94126.
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# AMATEUR
/ MICROWAVE
RECEIVER

@ﬁs

ONLY $89.95 complete with the following
75 to 300-ohm balum * balun for rabbit ears
20" fiberglass parabolic dish ~ low noise

probe/down converter © 60 ft. factor made

coax ~ 3 ft. coax * power supply “ mounting
hardware and instructions. All for only $89.95
pius $5.00 shipping & handling Visa, Master-
charge or C.0.D. cash or certified check.

NATIONWIDE G.H.Z., 6825 N. 16th St,

Phoenix, AZ 85016 (602) 274-1199.
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T

ONE MAN CRT FACTORY, easy operation.
Process new or rebuild old CRT's for tv's,
bus. machines, monitors, scopes, etc.
Color, b&w, 20mm, foreign or domestic.
3x6 ft. space required. Profits??? Average
CRT rebuilding cost — $5. Sell for $100 =
$95 profit; x 5 CRT's = $475 daily; X 5
days = $2375 weekly profit. Higher profits
outside U.S.A. Investigate this opportunity
today. We service the entire world. Write
or call:
CRT Factory, 1909 Louise St.,
Crystal Lake, 1I. 60014, (815) 459-0666.
CIRCLE 90 ON FREE INFORMATION CARD

VIC=20

The Teiendls computre

TRS-80" COMPUTERS — BUY DIRECT-DISCOUNT PRICES

PURE RADIO SHACK EQUIPMENT - FREE COPY OF WARRANTY UPON REQUEST

gﬂa SMITH-CORONA
WE CARRY THE FULL

TOLL  1.300-841-0860

FREE TRS-80 PRODUCT LINE
TRS-80 Model Ii. . ... .. From *2899 *WRITE FOR FREE CATALOG*
o0 o Compatr From 1289 MICRO MANAGEMENT
TRS-80 Model Ill.......From *599 SYSTEMS’ I Nc.
Franklin Ace 1000.......... CALL PARCEL DIVISION - DEPT NO.1 5

Smith Corona TP-1

Daisy Wheel Printer... ‘579
Mod | & Il Hard Drives. . .. .. CALL

Th'ousands of Satisfied
Customers Since 1978

TM - Tandy Carporation

2803 Thomasville Road East
Cairo, Georgia 31728
GA. & INFO 912-377-7120

CIRCLE 27 ON FREE INFORMATION CARD

www americanradiohicstory com

2861 439W303d

[1<]
wn



RADIO-ELECTRONICS

©
(=]

INTERNATIONAL FM-2400CH

I:HEQUENGY MHEH 3_uenC)‘/. Remove the short from thg AI-C

iode and the picture should lock in; it
H.]R MnB“-E not, your AFC diodes may be bad—check |
TRANSMITTERS/RECEIVERS and replace them if necessary. - HI C K o K LX304

Portable « Solid State » Rechargeable Batteries NO COLOR

The FM-2400CH provides an accurate fre- TOUGH
quency standard for adjustment of mobile I wasn’t getting any color tfrom a KE- I A value

2223;"&2?;'5 Ele) [EEERENES BB EeEEnTe chassis GE set. I made the tests you sug-

The FM-2400CH with its extended range cov- g?SICd qnd found the 2700-ohm PI"}IG re- to beat at $99- 95
ers 25.to 1000 MHz. sistor of the 6BW 1 1 open. Thanks for the
The frequencies can be those of the radio fre- help.—G.M.. Wulled Lake, MI

quency channels of operation and/or the inter- ' d
mediate frequencies of the receiver between 5
MHz and 40MHz. THERMAL PROBLEM

N . .
Frequency stabllity: =.0005% from +350° to I've got a thermal problem in a Sampo

Frequency stability with built-in thermometer M-12B. The vertical lock is poor and, when

and temperature corrected charts: :.0_00245% it does lock, retrace lines are visible. |

I\;‘OHWZ‘ c’;yzsfa';oa\;?lggle)(:000125 e & froze C604 and the problem disappeared

- Tests Predetermined Frequencies 25 to until it warmed up. | replaced the capaci- ‘
1000 MHz tor, and the same thing happened. | also

» Pin Diode Attenuator for Full Range Cover- froze C505 and the problem dis- |

age as Signal Generator

. Measures FM Deviation appeared...temporarily. A new C505 didn’t

i help; nor did a new vertical IC and sync-
e FM-2400CH {meter only) $690.49 . . 2 {
. separator transistor. Any ideas?—D.B., 2!
RF crystals (with temp. AR
correction) ... ... .. $28.89 ea. Selah, WA Botorns:
I RFcrystals (less temp. You obviously have a thermal
T SO RS e slz1.92 ea. problem—the question is where! Try
h " cystals - . catalog price cooling some of the resistors. While 1
Witeforjcataiog tend to agree that the little low-voltage

clectrolytics are a likely cause, in your

N case they seem to be OK (installing new
" ,,/'W © ones isn't a bad idea, though).
Resistors are subject to thermal drift,

INTERNATIONAL CRYSTAL MG, GO ING. and that could easily account for the tar- ) . . .
10 Nofth Lee Oklahoma City, Okla, 73102 off DC voltages you found at the sync ’ Here is the trul)l:/)‘lngxl[:)e:/lsa}/('e, hltgh
CIRCLE 39 ON FREE INFORMATION CARD separator. As a last resort, check all the performance Iglta ultimeter

you've been looking for!

solder joints in the area you were cooling;
Lightweight, but rugged. Accu-
rate. Precise. Reliable. Safe. Easy

cold-solder joints can be responsible for l
AT TE NTION some weird problems. R-E

| tohold and operate with the same

TECHNICIANS JUST A FEW OHMS OFF | hand. Made in the U.S.A.

This Zenith 23GC45 suftered from ( All the super-durable, high quality

poor vertical-height. I subbed the 9-92 professional meter you need for

ARE YOU TIRED module, but that didn’t help. It finally service and maintenance work.

turned out that R203—a 4.7-ohm resistor

of be"_"g from pin 9 to ground—had increased in * Automatip gola;ity, ZEliomald
“only a serviceman”’ value to 6.5 ohms. I replaced the resistor overrange indication
or and that took care of the problem. A good e Easy to read %" high LCD

low-resistance scale on your meter is a
handy tool'-—D H., Vucaville, CA

display

“justatechnician”? o
e 2 year battery life intypical use

THE LETTERS “CET Amen! — ———
AFTER YOUR NAME SPELLS ' ‘
- ’ FULL-WAVE BRIDGE QUESTION | * Automatic decimal point,
PRI DE I'm puzzled about something | found | built-in low battery indicator,
s while fooling around. If | feed an audio diode and transistor testing
CERTIFIED signal into a full-wave bridge rectifier, the capability

. R ; DC bias to the rectifier's AC inputs, the
Take p"de 'n_ audio sounds normal. Can you tell me .

your profession— what's going on?—J.G., Morgan Hill, CA Priced under $100, the
Decide tobe a CET . I hope so. When you feed AC to a LX 304 offers the best

full-wave bridge rectifier, there are ul- performance per dollar.
ways two paths that conduct, and two that

resulting sound is badly garbled. If | add a [

For information about: . exam dates;

requirements, study guides, are blocked. That gives a DC voltage,
other. = H y > . i g |
0 o NSO T with some ripple at the input frequency.
2708 W. Berry St. That would be the equivalent of very se- HICKOK
Fort Worth, TX 76109 vere clipping in an audio amplifier. The
(817) 9219101 normal audio-signal at the output is AC thesvaluestiopol oror
Name _ Sloating on a DC signal; it can go either
py— positive or negative, adding to or sub- |

THE HICKOK ELECTRICAL INSTRUMENT CO
10514 Oupont Avenue » Clevetand. Ohio 44108
(216) 541-8060 . TWX 810-421-8286

CIRCLE 97 ON FREE INFORMATION CARD

tracting from the DC voltage.

City o Su__Zwp When you added DC bias, you raised

www americanradiohictorv com



your audio signal above the DC level.
which let it vary normally, and the audio
came through.

MISLEADING SYMPTOM

The raster in this Magnavox T982 took
on a trapezoidal shape; usually that means
a shorted yoke-winding. It you're won-
dering whether we tried changing the
yoke, yes, we did.

Later, we found that the values of the
filter capacitors in the power supply had
decreased in value, allowing the vertical
circuit to be *‘pumped’” at the horizontal
rate. Replacing the capacitors brought
things back to normal. Watch out for
this—not only in that chassis, but also in
the T981 and T987.

Thanks to C.T., of Adelphi, MD, for
the warning.

NEGATIVE VOLTAGE

There is no high-voltage, etc., on this
J.C. Penney 685-4827. The B+ voltages
seem to be OK and the horizontal oscilla-
tor seems to be working. When | checked
around the output stage, | found a nega-
tive voltage on the plate of 40KD6 and the
cathode of the 34CE3 damper tube. What
is going on?—M.B., Newport News, VA

Try this: Hook a DC voltmeter to the
cathode of the damper tube and turn the
power on. Watch the meter—if it comes
up to full B+, disconnect the meter

quickly. If" it shows zero. or, as you
found, a small ncgative voltage, the
cathode of the damper is probably open
inside the tube. Check the continuity from
the damper cathode to the plate of the
40K D6; that checks the primary winding
of the flyback. Also, try a new damper
tube—that is rarely the problem, but it is
possible.

NON-STARTING VERTICAL
OSCILLATOR

I've checked all the parts in the vertical
circuit ofthis RCA KCS204A, but the oscil-
lator simply won’t start. | don’t get it.—
C.A.S., Snellville, GA

Oscillators that won’t start, even
though all the parts check out OK, have
been a common problem for years. Just
remember that if a circuit won't work,
there almost always has to be a bad part!
In your case, I’d suspect an open capaci-
tor in the feedback loop—if there’s no
feedback. there’s no oscillation.

Double check: feed a 60-Hz signal to
the input of the first stage of the oscillator.
If you now get deflection, the amplifier
part of the circuit is OK. (All vertical
oscillators of this type are really just two-
stage amplifiers with very heavy feed-
back from input to output.) If the ampli-
tier is working, then the problem is in the
feedback loop, and very likely to be an
open capacitor. Check C609 and the oth-
ers to see whether they're good. R-E

2 NEW
OPTO
DESIGN

KITS!

Now you can

have 36 different

optlons for easy LED

design right at your finger tips!

Opto Designer | Opto Designer
180 T-1and T-1 180 Round, Square

Red. Green, Yellow, Orange  Triangular, Rectangular

and Red-Orange LED Lamps and Cylindrical LED Lamps

19.95 $24.95

Send for FREE LED BROCHURE:

® 3mm (T-1) 5mm (T-1%) ¢ Round ® Square

e Cylindrical ® Triangutar ® Rectangular ® High
Intensity » Custom e Arrays ® Two-color Round.
Rectangular ® Level meter panel displays

IH FREE 100 CB-50 T-1% mounting
Clips if you order within 7 days

1 1 pept RE 11211
] L G
I YES,  would like to take advantage of your offer. Il
| O send me — Opto Designer | @ $19.95 plus 1
I $3.00 shipping and handling. 1
| O Send me — Opto Designer Il @ $24 95 plus

i $3.00 shipping and handling. P
1 ]
Name
] ]
I Address |
| 1
] Company 1
: City St Zip :
I Signature 1
: Please charge my U Mastercard Ovisa :
] No Exp i
] CALL TOLL FREE 1-800-426-1044 i
----------------‘
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BeanFCC
LICENSED

ELECTRONIC TECHNICIAN!

nup o )
$600 a week S
and more! L

£

No costly School. No commuting to class. The Original
Home-Study course that prepates vou for the FCC Radio-
telephone license exam in your spare time! Passing the exam is
your ‘‘ticket” 1o thousands of exciting opportunities in
Communications, Broadcasting. Mobile two-way systems,
Microwave stations. Radar installations. Aerospace and more.
NO NEED TO QUIT YOUR JOB OR GO TO SCHOOL
You learn how to pass the FCC License exam at home at vour
own pace with this easy-to-understand. proven course. Within
a few short weeks you could be on your way 10 being one ot
the highest paid workers in the electronics field. [t's that easy!
U.S. Federal law requires you 1o have an FCC License if you
want to operate and maintain virtually anv communications
svsiern — you don’t nced a College degree to qualify, but you
DO need an FCC License. With this Home-Study course,
you'll be ready to pass the FCC Government licensing exam in
a remarkably short tme. Send for FREE facts now. No
obligaiion. No salesmen will call.  MAIL COUPON TODAY!

e mesmms—ssc s —amam——-—

command PRODUCTIONS

FCC LICENSE TRAINING, Dept. E 1
P.O. Box 2223, San Francisco, CA 94126 1
Rush FREE facts on how | can prepare for my FCC 1
License at home in my spare time. 1
NAME i
ADDRESS :

e
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IF YOU HAVE TROUBLE WITH STATISTICS this
new method is for you. All you'll need is a calculator,
plain or fancy, or your home computer. You cannot fail.
Sure, you'll have to do some work, but if you can push a
button you can learn statistics now.

IT'S EASY WITH INTERESTING EXAMPLES —
you lollow step-by-step calculator or computer key-
strokes — instead of algebra.

Let me introduce myself — I'm Dr. George McCarty
and | teach at the University of California. Tens of
thousands of people like yourself have used my
calculator method to teach themselves calculus. Now |
have teamed up with another professor to put all those
tested and proven techniques in one NEW STATISTICS
GUINDEBOOK for you—it's 352 pages BIG, and its
name is Calculate Basic Statistics.

THIS METHOD IS FRIENDLY, so you can use it on
your own — before, during, after or instead of your first
course in statistics. I’m certain | can show you this easy
way to success with statistics, so | guarantee it to you
uncoaditionally — if you are not satisfied just send it
back for a prompt refund.

BUT YOU'LL BE EXCITED the very day it's
delivered to you — you’ll start right in calculating a
basic statistic on page 1, so you’ll get instant confidence

in your own ability to use my method. You’ll read intor-
mal explanations with detailed calculations for topics
like *‘confidence intervals’’ and ‘‘contingency tables’
that are confusing in ordinary textbooks.

SUPPOSE YOU HAVE ALREADY STUDIED
STATISTICS. You'll use Quick-Reference Guides to go
straight o a topic you want to refresh yourself on

then get right-now answers  in your own field —
business, biology, science, psychology, education.

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

DO THIS NOW. Order my statistics guidebook direct
from the publisher — it is guaranteed to work with any
calculator or computer. If you would like to start out
with a fancy new calculator, order my complete kit — it
includes the guidebook and a TI-35 calculator which
finds means and standard deviations at the touch of a
button.

As pennywise Ben Franklin said, “‘An investment in
knowledge pays the best dividends. ' GET
STARTED NOW ¢
tax deductible for ”‘:é /74 ,,.,f_
professionals. '/“70 4 /

YES, 1 want to learn statistics fast and easy with your new method. If f am not more than satisﬁgd I can return
it tor a quick refund. RUSH me the guidebook or complete kit | select below (kit contains the guidebook and a l

modern T1-35 statistical calculator).

MARKET SURVEY DISCOUNT: | want to save $1 on each guidebook or kit | order — here is the

profession I'm going to use statistics for ==
STATISTICS GUIDEBOOK KIT

D$14 95 D$39‘95

Enclosed is my

Check, = M.O.; or charge my MC or VISA

I How many? card no. expires_ -
Handiling/Shipping 1.00 2.00
Tax (within California) .90 240 =
Market Survey Discount -1.00 —1.00 Myjoamels z
o
My address is o
TOTAL - ©
[} For #1R SHIPMENT add $3 per item City State zip §
l [ PHONE MC or VISA ORDERS to (714) 831-2637 | 2
Cardhoider & mailing address if not as above 2
OUTSIDE USA, surface shipping is $2 per book or g &

$5 per kit and air shipment is $5 per book or $10
per kit - U.S. FUNDS please.

WWW americanradiohistorv com

EduCALC Publications
27963-S Cabot Road, Laguna Niguel, CA 92677

TEAR OUT and MAIL TODAY — PROMPT SHIPMENT GUARANTEED!




For more details use the free

iInformation card inside the back

cover

£V, Realistic
model TRC- 429 has 40 channels and has
been designed for easy, one-hand operation.
The speaker, microphone, and all operating
controls are in the handset, including the
volume and squelch controls, push-to-talk
switch, and a rotary channel selector with

7> e,
- -y ~
FP0 0% e ]
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LED back-lighted channel indicator. The unit
comes with a universal mounting bracket for
easy installation under the dash or seat, in the
glove compartment, or in the trunk—almost
anywhere in a car, truck, boat, or airplane.
(For installation in the trunk, there is an op-
tional extension cable, priced at $29.95.)

The model TRC-429 has 0.5-microvolt
sensitivity (for 10 dB signal pius noise to
noise), and adjacent channel rejection of 60
dB (at 10 kHz); it also features buiit-in ANL
(Automatic Noise Limiter) circuitry to reduce
interference. Dual MOSFET “front-end” RF
circuitry brings high sensitivity plus freedom
from cross-modulation and other RF distor-
tion products. The frequency-synthesizer cir-
Cuitry uses a state-of-the art digital phase-
locked-loop (PLL) for stable on-channel com-
munications.

The Realistic mode! TRC-429 is priced at
$139.95.—Tandy Corporation/Radio
Shack, 1800 One Tandy Center, Fort Worth
TX 76102.

the Bend-A-Light, mode!
BO30K is designed to meet the universal
need for a light to get into those impossible
holes, cracks, and cavities encountered by
everyone involved in building, repairing, or

CIRCLE 122 ON FREE INFORMATION CARD

servicing today's complicated machines and
devices.

The Bend-A-Light is a high-intensity, op-
tically focused light on a ten-inch flexible shaft
which can be bent and rebent to fit into any
Ya-inch hole or crack for inspection, retrieval
of parts, or repair. The brilliant pinpoint of light

RADIO-ELECTRONICS

TOP GRADE
HAND TOOLS TO FIT
YOUR POCKET BOOK

FEATURES
BOX JOINTS

2

ADJUSTABLE
COIL SPRING

Available at better distributors
ADVANCED TOOL TECHNOLOGY, INC.
“Tools for Tomorrow’s Technology”
18217 Parthenia St. « Northridge, CA 91325 « 213/993-1909

AT

ADVANCED
To0L
TECHNOLOGY -

*h asubsidary of Allance Research Corp

HAND MADE

HUMAN
ENGINEERED

©0
@©

CIRCLE 26 ON FREE INFORMATION CARD

www americanradiohictory com

PAT. ¥ 4,259,705

WARNING!

Electric Power
Pollution,
Spikes,
Interference )
& Lightning )
HAZARDOUS to .

HIGH TECH EQUIPMENT”

MicroComputers, VTR,  Hi-Fi, Lasers,
Spectrometers are often damaged or dis-
rupted due to Power Pollution.

High Tech components may interact!

Our patented ISOLATORS eliminate
equipment interaction, curb damaging
Power Line Spikes, Tame Lightning bursts
& clean up interference.

Isolated 3-prong sockets; integral Spike/
Lightning Suppressor. 125V, 15 A, 1875 W
Total, 1 KW per socket.

ISO-1 ISOLATOR. 3 Isolated Sockets:;
Quality Spike Suppression; Basic
Protection . ... ...... ... $69.95

ISO-3 SUPER-ISOLATOR. 3 DUAL iso-

lated Sockets; Suppressor; Com-
mercial Protection ... ... $104.95

ISO-177MAGNUM ISOLATOR. 4 QUAD
Isolated Skts; Suppressor; Labora-
tory Grade Protection . ... $181.95

Master-Charge, Visa, American Express

TOLL FREE ORDER DESK 1-800-225-4876

(except AK, Hi, MA, PR & Canada)

SATISFACTION GUARANTEED!

Electronic. Specialists, Inc.

171 South Main Street. Natick, MA 01760
Technical & Non-800: 1-617-655-1532
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is effective up to 50 feet, and cannot reflect
back into the user's eyes. Two AA batteries
supply the necessary power. An unbreakable
mirror, magnetic pick-up, and clip-on mag-
netic holder for “hands-free” operation are
available accessories.

The Bend-A-Light, model BO30K, is priced
at $39.95.—L & W Enterprises, Inc., 200 S.
Washington, Royal Oak, Mi 48067.

SPEAKER SYSTE M,JansZen mode/ ZS 30-
4is electrostatlc and has two components.
Designed and styled to disprove the notion
that electrostatics have inherent short-
comings in the areas of power-handling

CIRCLE 123 ON FREE INFORMATION CARD

capabilities and dispersion characteristics,
the model ZS 30-4 has a new electrostatic
diaphragm with the lowest mass of any mate-
rial used heretofore, offers failure-proof
electrostatic elements (nine thousands of
one percent field-rejection rate), and has four

1-inch fiber carbon die-cast low-frequency
transducers. High frequency is produced by
thirty 5-inch electrostatic elements.

The model ZS 30-4 is priced at $4500.00 a
pair—JansZen Electrostatic, Division of
Soundmates. 796 29th Avenue Southeast,
Minneapolis, MN 55414

S model WD-30-TR!,
holds three colors of wire and features built-in
cutting and stripping mechanism. The refill-
able dispenser holds 50 feet each of red,
white, and blue Kynar insulated, silver-
plated. solid copper wire. To operate the cut-

CIRCLE 124 ON FREE INFORMATION CARD

strip mechanism, the wire is first drawn out to
desirec length; then a built-in plunger cuts the
length free from the roll. while a gentle pull
through the stripping blade removes the in-
sulation. The model WD-30-TR! is priced at
$9.17; the three-color refill, model R-30-TRI,
is priced at $7.01.—OK Machine and Tool
Corporation, 3455 Conner Street. Bronx,
NY 10475. R-E

PROTEUS I”
the lead synthesizer

that has

IS NOW $100 OFF!

You've always had a iot of options

You could have the convenience and easy operation of a nor
malized synthesizer if you were willing to give up the ver
satility of modular equipment

Or the unlimited spectrum of tone colors and timbres of
modules if you didn’t mind the curnbersome patch cords and
time required to set up or change a patch

You could have programmable presets if you could raise the
bucks. or low-cost equipment if you could stand the snap
crackle-pop

You could even have such technically innovative features as
computer control of voice and seguence if you had the
technical savy to design 1t ail and make it work

Now you have another option YOU CAN HAVE IT ALL Wide
range. precise. low-noise. presets. meaningfui patch bay and
an easy-to-use computer interface

All at a price that's nothing but unbelievable. the easy-to

assemble Proteus | Kit, was now $399

ORDER TOLL-FREE WITH
VISA OR MASTER CARD
~ 1- 800-654-8657
Similar savings on other PAiA kits,
ask forour freebrochure.

Want to know more” Proteus I's Using/Assembly manual
which includes a demo tape will answer alt of your questions
The price. $10.00 1s refundabi® upon purchase of the kit
Direct mail orders and inquiries to: Dept12R

A Electronics, Inc.

1020 W. Wiishire , Oklahoma City, OK 73116 (405)863 9626
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Vital protection |
‘ for PC Boards

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

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

X ARENY

Endeco professional features include
safety light that denotes high. low
and off on switch models. SS con

‘ struction for long life. light weight |
and balance for easy use.

Contact your distributor for Endeco
desoldering and soldering irons, kits
and equipment—or wiite us today

Enterprise Development Corp. ’

5127 East 65th Street
indianapolis. IN 46220
| Phone: (317) 251-1231
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Amateur
32-Element
Yagi Antenna

« Not a kit, so it's easier to sell « 1.9-2.5 Ghz
38", long e Die-cast waterproof

aIum»num housing * Withstands .temps
40" to +140°F.  50-ohm type - con-

nectar « Mounting hardware mcluded

only $19°%

{ fdd ol

Ay

Z
RS e P R R | @ >

E

2 Ghz
MICROWAVE
ANTENNA

with 52 dB Overall Gain

® Built-in down converters ¢ Tune
1.9-2.5 Ghz & Operates on channels
2-6 & 22 dB gain resonant disc an-
tenna e Standard 12-16 vdc power
supply ® Mounting bracket for hori-
zontal or vertical polarity ® Comes
with 60" coax with connectors, 3
jumper cable. 75-300 ohm and 300-75
ohm adapters. complete instructions.

$139°

j@*ﬁ*{:a’#ﬂd

W - :
:é LONG-RANGE MICROWAVE ANTENNAS ﬂ
¥ with Separate Down Converters
:TTI: FULL-YEAR WARRANTIES!
I 58dB 62 dB s
Gain  Just $1 74° Gain Only 199

* Tuneable temp-compensated L.O. ¢ Power supply with buiit-in A-B switch

¢861 H3aW3o3d

* High gain. low noise figures ¢ Convenient mounting tabs ¢ Weather-
resistant housings » For distant or low signal areas « Two microwave pre-
amp stages ¢ 2.1-2.3 Ghz « 20 Mhz input and-width ¢ Noise hgure 5dB e
TV channels 2-6 « 75-ohm lype "F" output ¢ 50-chm type "N” mpgut
impedance ¢ Aluminum housing ¢ Withstands temps from 40 to +140°F
Dealer inquiries invited.
79-59 264th St., Floral Park, N.Y. 11004
212-929-3505/212-544-5990 J
9
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RADIO-ELECTRONICS

HOBBY CORNER

Help from our readers

EARL “DOC” SAVAGE, K4SDS, HOBBY EDITOR

TI1IS MONTH SEEMS TO BE A GOOD TIME TO
pausc and thank those of you who have
written to offer help to others. Your answ-
cers and suggestions are appreciated. Itis a
good time. too, to pass along some of
your helptul hints to those who may have
experienced similar problems.

Little shocker

Ernest Worley of Irvine, CA went to
the trouble of analyzing the ‘'Liitle
Shocker’” circuit that appeared in the this
column in the August 1981 issue. Among
scveral improvements he suggested are
two of special interest.

FIG. 1

The most significant change is shown
in Fig. 1. If you compare it with the
original circuit, you will see that Ernest
has added a 12-volt Zener diode in scries
with the IN914 across the primary of the
output transtormer. The Zener allows the
trunstormer to make a more complete

recovery with each pulse while still pro-
tecting the transistor from breakdown.
In addition, Ernest adjusted the valucs
of the capacitor and resistors to increasc
the frequency to about 350 Hz and to
bring the duty cycle to 50%. The end
result is to give the shocker a bit more
“‘zing’’ and, morc importantly, to con-

FIG. 2

former. If it is not « circuit like an audio
amplifier, where fidelity is important,
give the Zener a try. It may improve cir-
cuit efficiency and conserve battery
power.

Thanks, Ernest. lor sharing the battery-
saving-Zencr 'with us.

induction timing-light

David Reading of Marshtield, W1 off-
ers a good solution to James McDaniel’s
desire to change his timing light to the
induction pick-up variety (April 1982).
Careful selection of the few extra parts
required—especially the triggering
transformer—will allow you to fit it all
into the original light case.

Figure 2 shows a basic high-tension
timing-light circuit. Figure 3 shows a cir-
cuit with David’s added parts (note that
the resistor shown in Fig. 2 has been
removed). He says any 4-kV trigger

FIG. 3

serve battery life. You may recall that
short batterv-lifc was a characteristic of
the original circuit, and the changes help
get rid of that problem.

I am not calling Ernest’s changes to
your attention so much becuuse the
shocker circuit is especially deserving,
but rather becuuse the addition of the Zen-
er diode across the primary of the trans-
farmer can be applicd to other situations.

Often you will run across designs that
couple trunsistor outputs through u trans-

transformer will work fine and suggests
onc sold by Mouser Electronics (11433
Woodside Ave.. Santee. CA 92071) as
their stock number 42FM401.

David has tried several ditferent styles
of induction pickups. All had three to live
turns of wire around the core and they ull
worked fine. He cautions that the SCR
must not be rated any fower than six amps
at 600 volts.

Many thanks. David. Now all of us can
give new life to those old timing lights.

www americanradiohicstory com




Bullet velocity

Randolph Richter (Schenectady . NY),
J.A. Keys (Long Beach, CA) and others
werce quite helptul with the problem of
measuring bullet velocity (December
1981). The solution, of course, is to
measure the time it takes the bullet to
travel over a known distance as accurately
as possible.

The usual approach is to place two
wires a given distance apart and then
break them with the bullet. l acknowledge
that the most difficult part of that pro-
cedure. at least to me. would be to hit the
two wires! The experts tell me, however,
that it isn "t too hard to do provided that the
wires are close and the rifle (or pistol) is
supported by sand bags.

In any casc, 1t is casy enough to meas-
ure the distance between the wires. Now,
if you only knew the length of time be-
tween the breaking of the first wire and
the breaking of the sccond one. finding
the velocity would be easy.

Everyone secmed to go about timing
the breaks in just about the same way. A
counter circuit counts the pulses from a
fast clock. The clock is triggered by the
breaking of the wires—the first one starts
it when broken, and the second one stops
it. Knowing the clock rate and the number
of counts, it is simple to figure the time
that has elapsed between the breaking of
the two wires.

After you know both the distance and
the time. you can divide the first by the
second to get the velocity. Let's now look
at the actual techniques our readers used.

J.A. and Randolph use different cir-
cuits to measure the time. J.A. uses an
internally triggered commercial counter
that’s cnabled by an kxcLUSIVE-OR gatc.
The two wires are, of course, connected
to the gate inputs. When one is broken the
counter starts; it stops when the second
wire is broken.

Randolph, on the other hand, built his
gear from designs in Radio Shack’s
Engineer’s Notebook. His circuit also
consists of counters and a clock, but the
triggering setup he uses is a little differ-
ent. Inthat setup, he has the clock running
before he fires and uses the breaking of
the first wire to start the counter.

Breaking the second wire stops the
clock by turning off its power. When the
clock stops. there are no more pulses for
the counter to count and the display
freezes. showing the number of pulses
that were counted between the wire
breaks. Neat!

It you are thinking of measuring bullct
velocities. | should tell you that almost
cvery response to this problem that I re-
ceived included one piece of advice:
OBSERVE FIREARM SAFETY PRO-
CEDURES! That is very important and
only a fool thinks it is **silly’” to repeated-
ly go through a safety checklist when
conducting tests like this.

Forgetting about guns for the moment,

you can measure the speed of almost any-
thing with the system described here. Tt
will completely climinate crrors due to
human reaction-time, as well as crrors
(real or imagined) that might be due to
favoritism.

Certainly, anything slower than a bul-
let will present no difficulty. All youhave
to do is to slow down the clock to a rate
that is appropriate to the event you are
measuring.

Mosquitoes again

Summer is an interesting time of the
vear. Many of you become involved in
warm-weather activitics and electronics
cxperimenting receives less attention
than it docs in other scasons. Youroutside
activitics bring to mind (and body) the
problem of mosquitoes. and what can be
done about them.

Last summer was no exception. Sever-
al readers wrote to ask for information or
a circuit for a mosquito repelier. If you
have a problem with those infernal pests,
you may wish to refer to ““Hobby Cor-
ner’’ in the March 1980 and February
1981 issucs of Radio-Electronics. There
you will find a circuit and some com-
ments about its valuc.

It may be helpful to summarize the
comments | have received over the last
couple of years. Before you plunge into
building a repeller, you should know that
the number of readers who think it is great
is about cqualled by the number who
think it 1s of no value at all! Until there is
more information, I wouldn’t recom-
mend that you build one except on an
experimental basis.

I am beginning to think that the
effectivencss of a mosquito repeller is.
like beauty. in the eye of the beholder.
Certainly, there is no consensus of opin-
ion on the question.

It oceurs to me that. in addition to the
psychological aspects of your reactions.
there is the probability that certain com-
ponents in the circuitry are critical. The
speaker. for instance. could make a con-
stderable difference in the unit’s
cffectivencss. (Has anyonc tried using
one of those inexpensive piczo-element
tweeters?) In addition, I have been led to
believe that the frequency of the oscillator
is critical.

It would be nice to resolve the question
once and for all. If you have any informa-
tion on the effect of sound on mosquitocs
(or other insects). how about sharing it
with the rest of us? If you have built a
repeller that seems to work. let us know
the exact parts you used and the oscillator
frequency. as close as you can measure it.
If you have done any actual experiment-
ing with sound and the little beasties. tell
us about your results.

Because of the continuing interest. 1°]1
start a “"mosquito’” file and share its con-
tents from time to time. If you have any-
thing to contribute to that file please write
in and share it with us. R-E
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751000-ZX81

OWNERS

WIN 520,000 friore

KRAKIT™ is an adventure and a
treasure hunt for the ZX81 and TS1000
computers. The bank account and prize
money actually exist. Be the first to
crack the puzzle and the prize is yours.
Only one prize will be awarded.

SOLVE 12 CLUES LIKE THIS!
Where it all began. Where the torch was
first lit. Where muscles and sinews
strain. Where our heros win acclaim.
Where the symbols hold the key.

KRAKIT™ consists of 12 clues on a
ready-to-run ZX81 or TS1000 cassette
tape (16k RAM). The answer to each clue
is the name of a country, a city or town,
and a number. If you are the first
qualified entant to solve all 12 clues and
declared the winner, you receive two
tickets to the city of the secret
KRAKIT™ vault location. When you
arrive at that location, a check for a
minimum amount of $20,000.00 (U.S.) will
be presented to you. The amount of the
prize money is augmented weekly.

751000-2X81

RULES

1. The tirst gualified entrant to be confirmed

by the judges to have completed all the ciues
correctly is the winner.

2. There will be one winner only.

3. No persons connected to International
Publishing & Scftware Inc. or their families are
eligible to enter KRAKIT™

4. This offer is not valid where prohibited by law.

5. Due to the contfidential nature of KRAKIT™
we regret we are unable to enter into any
individual correspondence. All the required
information, including how to claim the prize.
is on the computer tape.

6. The winner will be required to sign an
affidavit of compliance with these rules.

h.’ INTERNATIONAL PUBLISHING & SOFTWARE INC.
P.0. BOX 1654, BUFFALO, N.Y. 14216

-------------------.
L4 ; L3
N s Mail to. [}
. td INTERNATIONAL PUBLISHING & SOFTWARE INC.
i P.0. BOX 1654, BUFFALO, N.Y. 14216 1 |

1
I Please send copies of KRAKIT™ :
I at $19.95 plus $1.50 shipping. 1
1 Total enclosed is D check D money order :
§ Charge to [ visa [J Mastercard i
[] Number - :
§ Expiry Signature !
: Please Print 1

|
I Name 1
: Address - :
1 city State Zip :
1) Allow 2 weeks for personal checks. I

.‘-------------------.
Dealer inquiries welcome.
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PROFESSIONAL KEYBOARD.
use. Enter programs quickly and error-free. Plugs straight in-
to your ZX81 without any soldering. Has 47 keys and a full

space bar.
32K RAM.

64K RAM.

MULTIFILE PLUS.
Data storage system for 16K to
64K systems. Flexible, user-
defined setup. Includes pro-
gram tape, detailed instruction
manual, 3 data tapes, storage
case. $34.95

CONSTELLATION
Turn your ZX81 into a telescope
with this amazing simulation of
the night sky. instructive
booklet included. $14.95

Expand the memory capacity of your ZX81 with
this direct-plug-in module. Fully compatible with Sinclair's
16K RAM (to give your ZX81 system a full 48K).
Expand your ZX81 memory capacity to its max-
imum. Plugs in directly to your ZX81.

Software on Cassette

Makes your ZX81 easier to

$85.00

$99.95

$149.95
GAMES

MAZOGS

A maze-adventure $9.95 '
INVADERS

10 levels of play $9.95
STAR TREK I

Zap the Klingons $9.95
DICTATOR

Political adventure $14.95

PROGRAMMERS’ AIDS
ZXAS Machine Code Assembler
ZXDB Dissassembler/Debugger
$9.95 each

ANALOG CIRCUIT

continued from page 78

of ro and ry, are negligible when compared
to Rg and Ry and can therefore be
ignored. The load across Rg can be very
small, but should be no less than ten times
the calculated output impedance.

In addition to the direct-coupled Darl-
ington arrangement, transistors can be
connected in series or in parallel. When

*Vee

02 c

the current they must pass must divide
evenly between the two devices. That of
course, never happens. Actually. the cur-
rent rating of each transistor should be
reduced by at least 20% to keep the de-
vices in the circuit from being destroyed.
One method of equalizing the currents in
the transistors is to place a small resistor
in series with the emitters of each one.
That, however, reduces the amount of
power the circuit can deliver for a given
power-supply voltage. As for the series
circuit, ideally the supply voltage divides
evenly between the two devices, as
shown in Fig. 7.

Complementary pairs are used quite
trequently in direct-coupled circuits. One
common use for that type of arrangement
is in a push-pull audio-amplifier circuit,
such as the one shown in Fig. 8-a. In that
amplifier, the positive half of the input
signal’s cycle is fed to one transistor, in
this case Q2. while the negative half is fed
to the other, in this case Q1. The two
halves of the signal combine across R, to

Call (716) 874-5510 for Visa, MC.Orders.

LdDSTONE "
Send_
Amt. enclosed
Name
Address
City State Zip

Mail to Gladstone Electronics,

1585 Kenmore Ave., Buffalo N.Y. 14217
Checks or money orders. No CODs. Add shipping.
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Put Professional Knowledge and a

COLLEGE DEGREE

in your Electronics Career through

HOME

Earn Your

DEGREE ~—

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

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

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

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

RADIO-ELECTRONICS

—
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reproduce the full cycle. In a practical
application, R could be a loudspeaker.

The complementary-pair circuit shown
| j in Fig. 8-b can be modified depending on
= b = the requirements of the circuit. In the
circuit as shown, the current gain is the
product of the betas of the two transistors,
the voltage gainis | + (R4/R3), and the
power gain is the product of the voltage
and current gains. The input impedance is
approximately equal to R1 while the out-
put impedance is R4R6/(R4 + (3,R6),
where 3, is the beta of Q2.

Two variations of the circuit shown in
Fig. 8-h are frequently used. In one, R4 is
omitted while R3 and R3 are shorted.
Now, voltage gain drops to 1 and the
output impedance becomes equal to R6.

In the second variation, R2 and R3 are
omitted while R4 and RS are shorted.
Now the characteristics are the same as
for the first variation except that the out-
put impedance drops to near zero.

FIG. 6—THE DARLINGTON AMPLIFIER consists
of two cascaded emitter-follower circuits.

+ee

INPUT ?

b =

FIG. 7—WHEN TWO TRANSISTORS ARE con-
hected in series, the supply voltage ideally will
be split evenly between the two devices.
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FIG. —COMPLEMENTARY TRANSISTOR CIRCUITS. The one shown ina is a push-pull audio ampli-
fier. The one shown inb can be modified to meet a variety of circuit requirements.

connected in parallel, a two-transistor Another form ot direct-coupled circuit
combination can theoretically deliver is the differential amplifier. That ex-
twice the current each individual device is tremely useful circuit will be the subject
capable of suppling. For that to be true, of the next part of this article. R-E
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MARKET CENTER

EDUCATION & INSTRUCTION

UNIVERSITY degrees by mail! Bachelors, Masters,
Ph D 's...Free revealing details. COUNSELING,
Box 317-RE12, Tustin, CA 92680

SATELLITE equipment catalog. Over 25 of the best
manufacturers and suppliers. LNA's, receivers, an-
tennas, and complete systems covered in four dif-
ferent sections. A satellite aiming chart and micro-
wave in‘erference handbook. ($10.00 value) in-
cluded free. Send $9.95 U.S. TMS CO., PO Box
8369, Roseville, MN 55113

Be an FCC LICEN

Electronic Technician

Earn up to $600 a Week & More!
No costly school ~ The Original FCC Tests: §
Answers exam manual that prepares you at
hame for FCC General Radiotelephone License.
Newly revised multiple-choice exams cover all 3
areas tested on the aclual FCC Govt exam!

No previous experience required. $12.95 post- commanp §
paid. Moneyback Guarantee PRODUCTIONS =
Dept.E P.O. Box 26348, San Francisco, CA 94126

B e

B

¥ e L s

RADIO TELEPHONE I

ATTENTION
ELECTRONIC TECHNICIANS

Highly Eitective Home Study BSEE Degree Pro-

gram tor Experienced Electronic Technicians

» Our New Advanced Placement Program grants

Credit for previous Schooling & Professional Ex-

perience. Advance Rapidly! Our 36th Year!
FREE DESCRIPTIVE LITERATURE!

Cook's Institute ot Electronics Engineering
"\ DESK 15, P O. BOX 20345, JACKSON, MS 39209

SATELLITE TELEVISION

PRICE break on 7 foot parabolic antennas.
$116.00. U.P.S. shippable. Send $1.00for brochure
to: BOB’S ELECTRONIC SERVICE, 7605 Deland
Ave., Fort Pierce, FL 33450

DRAKE satellite receiver with modulator installed
only $969.00. Satellite and microwave catalog
$1.00. TEM MICROWAVE, 22518 97th Ave. No.
Corcoran, MN 55374 (612) 498-8014

NORTHSTAR satellite antenna kit 12’ system
$2400.00. “What does the future hold for you and
satellite television?" $7.95. Attention dealers: man-
ufacturers direct pricing. We will not be undersotd.
Cali or write TOM SALLEE (606) 356-7416, Rt. 5.
Box 293A, Covington, KY 41015

1.9t0 2.5 GHz Antennas 2
Complete System
(Rod Style as pictured]
Complete System
{Retlector Style-as pictured)- $149.95
Down Converter.
Assembled & Tested §64.95
Power Supply (12 to 18v) $49.95
Also Dish Style Antennas'in Stock.

Galaxy Electronics

7 N. 61st Ave.
Glendale, Az. 85301
(602) 247-1151

Co0's Quantity Pricing

@ =

$124.95

90 DAY WARRANTY
PARTS & LABOR

QUALITY MICROWAVE TV SYSTEMS

RELIABLE MICROWAVE TV ANTENNAS
G : 2.1 to 2.6 GHz
Frequency Range
| 34db System Gain (or Greater)

~! Compiete System (pictured) $149 95
Down Converter Probe Style
| (Assembled & Tested)  § 64.95
' Power Supply {12V to 16V DC+)
({Assembled & Tested)  $ 59.95

PETERSON
ELECTRONICS
| 4558 Auburn Bivd
Sacramento, CA 95841
(916} 486-9071
F| SPECIAL QUANTITY PRICING
" Dealers Wanted - COD'S
=
MasterCard
v

1 YEAR WARRANTY
PARTS & LABOR

| VISA
| —

o

SATELLITE TV low noise amplifiers,
downconverters. East to build. Save hundreds
ot dollars! Exciting instruction manuals include
everything you need to know! $10.00 each or for
more information write: XANDI, Box 25647, De-
pt. 21E, Tempe, AZ 85282

INTERESTED in Home Satellite Television—Don't
buy anything until you've read the Homesat Hand-
book & Buyers Guide. Our book tells everything
about home satellite TV and may save you hun-
dreds, even thousands of dollars in your selec-
tion and instaliation of a system! $10.00. H & G
HOMESAT SERVICES, Box 422, Seaford, NY

11783
ELLITE TU MAGAZINE

Much More than a magazine.
SATELLITE TV is a complete guide.
SATISFACTION GUARANTEED OR MONEY BACK.

$6.95 plus $1.50 postage & handling.

SATELLITE TV MAGAZINE

P.0Q. Bax 2384 - Shelby, N.C. 28150 - 704/482-9673
o i i

SATELLITE antennas—computer generated point-
ing angles for your location—angles for both polar
and alti-azimuth mounts provided—13 satellites
covered—$6.00. REDDIG SCIENTIFIC, 5331 Hick-
man Road NE, Newark, OH 43055

SATELLITE polar mount antenna break through.
Build best under $160.00. Write: PROTOTYPE
ENGINEERS, Box 1812, Deming, NM 88030

SATELLITE receiver IF sweep generator 70 MHz
IF. Sweeps 40 to 100 MHz—$79.95. HEAD END
SYSTEMS, PO Box 8758, Portland, OR 97207

COMPUTER SOFTWARE

SINCLAIR ZX80/81 users send for free software
and copy of software newsletter, write Z-WEST, PO
Box 2411, Vista, CA 92083

COMPUTERS

SAVE 90%, Build your own 68000, 8086, Z80A, or
8080 microcomputer or minicomputer system. Free
details. DIGATEK CORPORATION, Suite E., 2723
West Butler Drive, Phoenix, AZ 85021

SLOW SCAN TV

SEND and receive video pictures over ordina
phone lines or amateur radio with VIDEOSCAN.
Free brochure. MICROCRAFT, Box 513RE,

Thiensville, WI 53092 (414) 241-8144

To run your own classified ad, put one word on each of the lines below and send this form along with your check

for $1.90 per word (minimum 15 words) to:

Radio-Electronics, 200 Park Avenue South, N.Y., N.Y. 10003

ORDER FORM
PLEASE INDICATE in which category of classified advertising you wish your ad to
appear. For special headings, there is a surcharge of $12.

() Plans/Kits
( ) Education/instruction (

( ) Business Opportunities (
) Wanted

) For Sale
( ) Satellite Television

L Special Category: $10

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.)

1 2 3 4 5
6 7 8 9 10
11 12 13 1w 158
16 17 18 19 20
21 22 23 24 25
26 27 28 29 30
31 32 33 34 35

PLEASE INCLUDE FOR OUR FILES YOUR PERMANENT ADDRESS AND PHONE NUMBER.

CLASSIFIED COMMERCIAL RATE for firms or individuals offering comercial products or services).
$1.90 per word prepaid (no charge for zip code)...MINIMUM 15 WORDS. 5% discount for 6 issues,

10% for 12 issues within one year, if prepaid.

NON-COMMERCIAL RATE (for individuals who want to buy or sell a personal item) $1.25 per word

prepaid...no minimum.

ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all caps) at 10¢
per word. All copy subject to publisher's approval. ADVERTISEMENTS USING P.O. BOX ADDRESS
WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PERMANENT
ADDRESS AND PHONE NUMBER. Copy to be in our hands on the 26th of the third month preceding the
date of the issue (i.e., August issue closes May 26). When normal closing date falls on Saturday,
Sunday, or a holiday, 1ssue closes on preceding working day.

wWWw americanradiohistorv com
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MP Systems
MP Systems

%

Y > MP Systems

MP Systems

Faél, Reliable Service is Our'

Specialty.

MP SYSTEMS
WILL IMPROVE
YOUR MEMORY . ..

16K EXPANSION KIT
8 pcs 4116 200 ns

$11.95

64K EXPANSION KIT
9 pcs 4164 200 ns

$74.25

FOR SALE

AND DRIVE YOU

IMI's™ Industry Standard 5 144" Winchester Disk
Crive

6 mB $865 00
Siemens'™ 8 Floppy Disk Drive
FDD 100-8. $300 00

FRANKLIN ACE 1000
$1350.00

APPLE CLOCKCHIP

MM58167AN $ 1500
EPROMS
2708 565 2716 550
2732 900 2532 12 00
DB CONNECTOR
DB25P (RS232) $295
DB25S (Female) 425
Hood 180
DBYP 250
DB9S 337
Cover 110
DB15P 377
DB15S 421
Covei 125
6500 FAMILY
R6502P $ 695
R6511P 3455
R6520P 400
R6522P 620
R6532P 855
R6545P 17 65
RE551P 875
LPS Ili®
High resolution high speed light pen for Apple |1
compulers ympalible with Frankiin Ace 1000

$349.00

ASK FOR FREE FLYER
ASK FOR QUANTITY PRICING

$100.00 minimum order.

Terms C.0.D. Prepaid or credit to rated firms.
F.0.B.: Laguna Hills, CA.

Shipping charges will be added.

All pricing subject to change without notice.
Call tor quantity pricing.
Bank cards accepted: MasterCard. Visa

1, MP Systems

23341 DEL LAGO

7<) LAGUNA HILLS, CA 92653
(714) 770-6411

104 CIRCLE 76 ON FREE INFORMATION CARD

MICROWAVE receiver system. Write: “*Dealers
Wanted,” Dept. RE, POB 4181, Scottsdale, AZ
85258 (602) 941-9395.

THE Intelligence Library. Restricted technical se-
crets—books on electronic surveillance, lock-
picking, demolitions, investigation, etc. Free
brochures: MENTOR, Dept. Z, 135-53 No. Blvd.,
Flushing, NY 11354

RESISTORS "W, 2W 5% carbon films 3¢ ea. NO
MINIMUMS. Cabinet assortments, 1% metal films.
Request details. Bulk pricing available. JR IN-
DUSTRIES 5834-C Swancreek, Toledo, OH 43614

SAVE up to 50% on name brand test equipment.
Free catalog and price list. SALEN ELECTRO-
NICS, Box 82-G, Skokie, IL. 60077

SCANNER/monitor accessories—iits and factory

assembled. Free catalog. CAPRI ELECTRONICS,
Route 1R, Canon, GA 30520

CABLE TV SECRETS—the outlaw publication the
cable companies tried to ban. HBO, Movie Channel,
Showtime, descramblers, converters, etc. Suppli-
ers list included. Send $7.95 to CABLE FACTS,
Box 711-R Pataskala, OH 43062

SUPER SALE
EPROM’s 7 8w sow

2716 (5V, 450nS) $3.95 $3.55 CALL
2732 (5V, 450nS) 7.49 6.55 CALL
2532 (5V, 450nS) 8.49 7.55 CALL
2764 (5V, 300nS) 19.95 CALL CALL

STATIC RAM

6116P-3(150nS) 650 6.30 CALL
2114L-2 (200nS) 210 1.70 CALL

DYNAMIC RAM
4164-2 (200nS) 7.90 7.49 CALL
(150nS also available) CALL
MISC

CPU 280A .

CDP-1854ACE (UART) ..

16K RAM Expansion Kit
for TRS-80 Mod H!I $12.95/8

SUNTRONICS €O, ivc.

12621 CRENSHAW BOULEVARD
HAWTHORNE, CALIFORNIA 90250
Lt g
~=mp> STORE HOURS: “ 106.30¢ 0
IN CALIFORN(A OUTSIDE CALIFORNIA TOLL FREE

(213) 644-1149  1-800-421-5775

Min Order $10, P/H- $2, Accept VISA, Mastercard, Check or M.O

. $5.29 ea.
.. $4.80 ea.

POWER-AMP sub-assemblies, 100 watts rms.
.05% distortion, completely assembled and tested,
quantity pricing available, free brochure. CLAXTON
AUDIO, 3174 Periwinkle, Memphis, TN 38127

IN-DASH AM-FM cassette stereo x-body $49.95,
retail $69.95. C.H. WINDHAM, 509 Midland Ave
Sanford, NC 27330

ATTENTION: Color computer users. Coco software
and hardware catalog. Send SASE to SPECTRUM
PROJECTS, 93-15 86 Drive, Woodhaven, NY
11421

PCB 15¢ sq-in. Free drilling. Quantity discount. IN-
TERNATIONAL ENTERPRISE, 6452 Hazel Circle,
Simi Valley, CA 93063

WRITE FOR

—
7= McGEF'S
SPEAKER & ELECTRONICS CATALOG

1001 BARGAINS IN SPEAKERS
Tel: 1(816) 842 5092
1961 MCGEE STREET KANSAS CITY, MO. 64108

FREE speaker catalog! Woofers, mids, tweeters,
hardware, crossovers, grille cloth, plans, kits, in-
formation, much more. Discount prices. UNIVER-
SAL SOUND, Dept. RE, 2253 Ringling Bivd., Sara-
sota, FL 33577 (813) 953-5363

NEW color computer joystick. Has brush aluminum
knob, hairtrigger firebutton, swivel type stick action,
extralong cable and LED power indicator! $39.95 -+
$2.00 S/H. SPECTRUM PROJECTS, 93-15 86
Drive, Woodhaven, NY 11421 (212) 441-2807

www americanradiohietory com

THE MARKETPLACE FOR
NEW & USED
ELECTRONIC EQUIPMENT
Delivered Monthly ¢ Nationwide
$5.00 in US. - | YEAR . 3RD CLASS
$12.50 in U.S. - | YEAR - IST CLASS
$25.00 in U.S. - LIFETIME - 3RD CLASS
To: NUTS & VOLTS MAGAZINE

P.O. BOX {III-E
PLACENTIA, CA 92670

@ (714) 632.7721

MICROWAVE antennas 2100-2600 MHz,
downconverter probe, 18" parabolic dish 50 cable,
power supply, 6 month warranty. MDS ASSOCI-
ATES, 2709 Valecrest Road, Minneapolis, MN
55422. JUST $139.95

ANIK noise filter eliminates unwanted audio noise

from Canadian Satellite fully assembled and

guaranteed. $65.00 & $2.00 shipping. ARK ELEC-
RONICS, P.O. Box 5689, Toledo, OH 43612

THE Protector cleans and prevents dust build-up
on all your electronic equipment. Protect your in-
vestment with our anti-static silicone shield. $4.95
includes shippin% REEN CORP., 1241 NW Eighth
Avenue, Miami, FL 33136

“NUTS| & VOLTS
FS3 votrt

HAM GEAR
COMPUTERS
SOFTWARE

SCANNERS + OPTICS

TEST EQUIFMENT
MICROWAVE
SATELLITE

PUBLICATIONS

7] PLANS « SERVICES

U. V. EPROM ERASER
ERASES UP TO
le AT A TIME

e

s\:

fyqqq =
SUNTRONIX

E’/O' BOX 905 —0 1
APPINGERS FALLS,NY. 12590 PLus’3.00posTAGE

PROTECT your expensive computer, VCR,
television, and stereo from harmful
electromagnetic interference. Eliminate noise
and static, protect against power line spikes
with inexpensive filter. Guaranteed. Write for
free information. RAINBOW VIDEO, 5 Roxbury
Road, Rockville Centre, NY 11570

FREE catalog of surplus electronic parts and hard-
ware. UNIVERSAL SOUND, Dept. RES, 2253
Ringling Blvd., Sarasota, FL. 33577 (813) 953-5363

( ACTIVE °
RECEIVING
ANTENNA

Gives excellent reception,
90 KHz to 30 MHz.

New MFJ-1024 Active Receiving
Antenna mounts outdoors away from
electrical noise for maximum signal

Gives excellent reception of 50 KHz
to 30 MHz signals. Equivalent to wire
hundreds of feet long. Use any SWL,
MW, BCB, VLF or Ham receiver.

High dynamic range RF amplifier. 54
in. whip. 50 foot coax. 20 dB attenuator
prevents receiver overload. Switch be-

| tween two receivers. Select auxiliary or
active antenna. Gain control. “*ON’
LED. Remote unit, 3x2x4 in. Control,
6x2x51in. 12 VDC or 110 VAC with
; optional adapter,
I MFJ-1312, $9.95.

3 1 29@%?%)

Order from MFJ and try it. It not delighted,
return within 30 days for refund (less shipping).

One year unconditional guarantee.

Order today. Call TOLL FREE 800-647-1800.
Charge VISA, MC. Or mail check, money order.
Write for free catalog. Over 100 products.

OLL-FREE . .800-647-1800

ntinental

USA, tech/order/repair info. TELEX 53-4590.

ENTERPRISES,
INCORPORATED

\_Box 494, Miss|ssippi State, MS 39762
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At Last ! The VERY Affordable
sinclair 1000 | 4
COMPUTER

A PROGRAMMABLE PERSONAL COMPUTER featuring:
+Z80A Based Four Chip Design

2K Memory (Optn'l 16K RAM Module Avail.)

sDurable 40 Key Membrane Type Keyboard *Single Key Entry

*Graph Drawing & Animated Display Facilities

Use With Any TV & Cassette Player (Not Included) Size: 6%” x 6%" x 1%”

Choose from Over 20 SOFTWARE PROGRAM CASSETTES A74T1

«VU-CALC sInventory Control «The Checkbook Manager «The Coupon Manager

«Crilical Path Analysls «The Budgeter he Cube Game o NI Y

«Manutacturing Controi 5 b +States & Capital TIMEXIsinclair 16K RAM MODULE

oF(fgnv“ .Simula?or Th AS1: ss.ec.",.s ales :1"259 ea i «Provides Usa of More Sophisticaled Soflware (See Soltware)
pibeltoncinmornze ’ i «Plugs Directly Into the Computer for Instant Expansion

$19.056a. .Grimm's Fairy Tralls FREE! FREE! FREE!
}:e souock poﬂo%l\"s!:yﬁ' °}'::e g" ‘:";0‘9";5‘;"9' Math Zé?.‘x.i“.'.:‘;" Gasm; 2’: Ml Order. This Computer With the 16K RAM -irc‘::’:szskl:)o(;re:ler Amounts of Dafa 4 9
*The Organizer *The Sta . +Backgammon B a, e e "
e e 050m, | 4 05 0a, bl Module, and Any Two Software Cassettes m;sumf‘ % 3R T Cat. o arar2 Oy
- To Receive FREE
ALL PRODUCTS CARRY_A 90 DAY MONEY.BACK GUARANTEE! THE MIXED GAME BAG #1 Cassette!
~ ! PLAN S

Seimens FDD-100-8 | jo/70/d 58 Channel #SANYO
8" FLOPPY DISC| cORDLESS _L AM/Shortwave

IR Scientific's

Wi e s IVE CABLE TV ; 71 /FM Stereo
"8l . Si0le or Double Density | CONVERTER Cassette INFRARED
f Power Requirements: | Motiel DRX-3-105 HANEEN Recorder [ § VIEWER KIT
115VAC @ 60HZ = eConvenlent automatic tape e
[ +24V0C @ 1.7A *Receive up 1o 58 TV Channels- search system & one touch recording - «Build Il yourself & SAVE!
: +5VDC @ 1.2A Capacity is Limited Only by the «4-band recelver: AMIFM G7458 *Everything you need incl.
+77 Tracks, 48 Tracks per inch | Number of Channels Your Cadle Company Carries. & 2 shortwave bands . comprehensive instruction manual Jr289
800K Double Densily Slorage Per Disc | ®Wireless Remote Control Unit Controls: On/Off, sPowerfuf 2-way speakers s 1 5 9 95 Lightwaight binocular type case
«6 msec Track to Track Access Time | Channel Selection, Channel Stepping, & Fine «2 bullt-in microphones «Factory p &

oSize: 4.5" x 8.55” x 14.25" | Tunlng, From Any Viewing Distance. +5-5tep LED VU/Sound level meter " \ L
PAK SPECIAL «Attaches 1o Any Age or Mode! of TV o -step ul Reg. $180 | *For night suveillance, IR communications & control,
d: Iti-voliage: 120, 210, Il
3 or more Set In Minutes. No Tools Reqalred. NLY *Worldwide multi-vollag document authentication. thermal viewing & more!

§ 2 9 9 ea. s 279ea. s 159 ‘ 240 voits wisupplied a: > == ‘

L7513
(U )2 xell LN 90 Minule Tape SR image Converter . . Type 6032

. . >t With Each SANYO Stereo Speciral 500 1o 1200 (800 max)
% ADD A SET BIOCk \ 8 FUNCTION Lens .150mm, 3.0 10° field infrared telephoto
converter \\ V|DEO SANYO MIN. AMIFM Infrared Source ;;g hone R'"‘”:;‘OBY:“::”
+Watch cable or premium ~ICONTROL STEREO CASSETTE | Casosize, . 73" x6%" x2%"
stations on 2nd {3rd or . ICENTER PLAYER | PowerRea. .8Y DC (4 D" cells or equiv. not incl)

4th) TV set without
exira tees!

*Record cable TV while
watching another cable

*Gives total controf of hama Resolution . 50 lings/mm s
video systems by inter- | 3 Reg. $90 Magnification ... .3X 1 89
connecting all your video / a7ass 579 o5 Focus Range . 3H toinfinity ONLY

companents from one switching panel

L7442

orfiegutarstation «Aftach cables once and never have to disconnect or “Plays normal or metal tapes «Solder tail
«Use your remote control on all channels {if TV or VCR reconnect them 1o play each component eFeatures: Handy Cue & Review lunctions, locking IC SOCKETS jow profile
IAsdr:molt'e ;:‘omroll-'::ulppﬁz‘ - Reg_ 556 «Connects up to 5 video components {TV, 'asl.'orwa'ld & rewind, plus end of tape auto-stop . o - (1)
+Adds ali channels Irom A thru VCR, Disc piayer, Video gams, Home cam stereo -
(use In addition to primary con- 544_88 compuier, etc) plus cable or .n..nna$3899 headphones, protective carrying 01307 10-Pin TO5 418129 .4131.16

verter supphied by your cable co}

04019 14-Pin DIP* 45129 4i31.16

eWatch TV and record st the same time case & shoulder strap 01308 14.Pin DIP 418129 4131.16
) 01309 18-Pin DIP 4r$1.29 4131.16

75 WATT ara27 \\ Multi-Voltage , g Lambda “Hoaare 18710 as129  4131.16
12" WOOFER Precision Reguiated Qe VOLTAGE REGULATORS [ [ asnee 2108 s 5085 233l
50 0z. ceramic rgazgmle«. foam . POWER SUPPLY A7301 12V @ 3A. 30 Watts, TO-3 case $2.79 08202 40-PIn sach$129 oa. $1.16
arr suspension & 2"aluminum voice coil r . T A7300 12V Go 5A, 50 Watts, TO-3 case $3.99 02123 BPin MiniDIP 41$1.29 4131.16
«Die cast frame wi4 mounting holes on 9* ctrs > ln{pul. ?‘wglchatzle 1|121232Vfc loctln A =
sPower: 75 W (RMS). 125 W (max} witesellablejcircuilibiea serpiolac oo Fra12 ==
* With 6 . Cal. No. Voitage Currsal  Price

Cord and Plug E8933 7.9VDC  50mA  $1.34

7161 8vDC 400mA  $3.28
AS LOW AS ES086 9VDC 400mA  $3.25

$1.34 x1193 120C 360mA $4.98

o 3 «115V oulput for oplional cooling fan :
frequencyltagge2,250002 $59 @a.| +Outpuli+5vDC @ 5A. :6VDC @ 50mA,  Reg. $29 PLUG-IN

*12" dia, x5”
2 for $109( 1200 @ A __ONLY $24.95 ADAPTERS

«impedance: 7 Ohms
R *Slze: 12°x3% "

& \ Motorola In-Dash T 1ov DC o o
) AM/FM-STEREO ¢ DIGITAL B y
8 PUSHBUTTON BYISTS’ SUPER. SpP
Hr129 CAR CLOCK 'ALS"’
. — ‘( RADIO +Photo op y I }ts cwn bright level REJECT s L
44w per channel, BW AMS | *On-board tactiie feedback switches for time set “GAS SNIFFERS” WHISTLE
A «Completo with two 6°x 47|  *Flashing colons indicate seconds $ 15 p ACTIVATED
speakers, wiring harness. ignition noise *5/16" high fluorescent blue digits L] Hobbyist Special; Q.C. co
suppression kit & installation mnstructions|  *Utilizes National Semi's MM 6577 clock chip . relects onginatly designed to NTROL BOARD

sense toxi *Swit .
*Each board; 2v; " x 5, - C gasses & sound aiarm at mg"sgg:;lga’s: di}/lc'es
whistle

= 2 or $ *Includes submini F
$13 7 a 98 microphone wl100kETheIEClms‘l'a”C .
M sensitivity control

Fisher Pierce 115 &n, '
Volt 1 .o ecessary circuitry
9/\ PHOTO-ELECTROI émp ggedhcalfons Response:50.aK,

«Features: balance & lone control, iituminaled *Size: JUB" x 2" % 3/4".
slide rule tuning dial

Size 6% X6 x 1% $T9 VALUE| 775 voit

{less tacepiate & control knobs) NOW BLACK LIGHT

S O $49_00 elncludes 5% * fluorescent butb.

mounting fixture wiiransformer, in-ling = | nsltivity:
Astec ON/OFF switch & 6 ft. cord Reg. $16.88 CONTROL -2-5/a~x2é,8.6(%"b".*3"°)
Pre-wired & ready 1o use v old G7052 equires 9VDC)
TV VIDEO H7191 $1 3.67 “gia"r:;" '{"door & outdoor
MODULATOR — e «CodiTeactive projects
: nsist:
*ASTEC type UM-1082 Keytronics R o s G SPST retay controlies | TANK BATTLE
“Vigeo outpul 0 75 Ohm. 86-Key ASCII fuly encloseana gy 0 Qemecticce | TV GAME BOA ﬂ‘.
v TVi 1 on channel 3 or 4 \ L X2 " .
Rea. $8.88 aSire. 158 x 1. 318" T8 COMPUTER #104. 1000w 1800y ONLY *28in DIP wiGeneral ,n':.,',,’m ti
eg. b sQOperates on 7 VOC _/‘\ KEYBOARD .gzebe” 3-cond. twist 6-88 °Czl.s-§:oog la'nk battie game Cr']"': & bo;&
ONLY $4_95 L7206 a7328 ‘ L 3 . $1 exmom:;[a”,'.:es},z individuaily controlled
= «Features separate alphanumeric. numeric. & 2.00 {_ S0unds, on-sc; S, 3 speeds, motor & explosion,
'_'G" T EM’TT’NG illuminated special funchon key selections ONLY 2'S|DED more! reen scoring
* 4+ 5VDC @ 540mA. —12VDC @ 40rnA M6G52
D'ODES AS LOW AS *Size: 7V2 "X 17% " x 2" $29.00 coPPER.CLAD ___‘Gizs SPEC'AL $6-44
o P.C. BOA Fuji/Xer
[ » G.E. 12V, 1Ah 0 RDS 0x F 4.5
(LEDS) 9 NICKEL-CAD ‘g;d;:(s’lsrla;g#alhy 6" FRa& G1g  \ EHOTOCOPV
= — = 1 w/l.017 " thick 2.si. N
JUMBO s | BATTERY cranz tRre-cut in a variety of e peion 'BulldE oot
Cat. Mo. Lens Uite Simller tor *Fully rechargeable ’ vailable in two area ranges. 0 1ectangles | oy Jour own wide-screen Ty
TR P w555 «Conslsts of fen 1.2V 1Ah SPECIAL 6010100 sq. Inches g .gea':fé"’r—d@&gn nstructions included!
G od -C celis connected In series s y ver 100 sq. inch S triple element | y
H2790  Ciear Red  49¢ Mvsos Sub) 6.49 2.99 ea e ens construction &
H1944  Yeu o XCs56Y 8" x 1.7/8" X 1-7/8" . $11.95 N . $3 €-piece matal c.
H2138 ereon .-.7:‘2: sach XC556G ﬂ reg $ - 0200 0740;99 ea. - 3% " Dia. x:;"ase

$10.88

115 VAC “BLOCK FAN"

JUMBO (TAPERED) d
H2136  Red Red a0z +Low noise level
Hi79z  Cleac res  19¢ «Sultable for - 40° 1o + 160°F OUR WORLD FAMOUS,JUMBO PAKS!-$2.98

MV5020 ! I | Per Pak
elow etiow sHumidity 8 mo: resi i
H19a5  Yen v xcs22y ﬁ umidity 8 moisture resistant motor NOW 20% BIGGER! UPER AT THE SAME LOW PRICE |

- gl — simpedance protected
weDHOm of) x 1 t 3
~ MEDIUM (STUBBY) i T 48—UPRIGHT ELECTROS, Wiae asst from 110 300mid., varlous vallages. 100% marked & good . .F3228
N -] 415¢ " 1] 1.1/2" deen $1 1 .88 60— DIPPED MICA CAPS, Popular assoriment of siyles & values In dipped “Siivers”, red silvers, etc . #8631
H1542 Yetow Yeitow each AC22Y P N3 120—CAP SPECIAL, May include any of countless types, sty'es & values. AlL100% good materlal .Fe204
Jnzzestplereen  HCrocolisBREXC22E 08 d 2.Channel Stereo e 120—TUBULAR CAPS, Ass!. 10p qual.. vaiuesranging from 100 mm! upto 01 m! & 1000 volts o284
MICRO (T0-18 STYLE)*® “LIGHT SHOW" 360—PREFORMED 1/2W RESISTORS, Wide assl of values. Many 5% —10% lolerances, top names F6248
H2137  Red Red xczoe " RO DU 60—T0.92 RECTIFIERS, Full wave silicon rectifiers. PIV: 40V, V1.0.9V @ 1A.100% materal. Wispecs F7232
¢ i3
o laceen Sreen 1.31 P51 ﬁio':l'l' ) L M‘? ‘]'E G7421 1BO—MOLEX SOCKETS, Makes 14,16, 18 . up 10 40 pln socke1s, M1938-4 type comes "0 a strip re288
H2143  Amber Amber XC2094 R Reg. $16.49 | 100—LONG LEADDISCS, 100% prime. marked siock n assarled szes 8 vaives r2808
2 1 3 A
MICRO (TOP HAT STYLE) . «Accepts night & left stereo inputs 9 88 360-—PREFORMED 1/4W RESISTORS, Asst, values. ldealIn many p.c.circuits Fe822. ——
M VT S TOP HAT, 8 ft. heavy-duty plug & socket a 28—2N3904 TRANSISTORS, Widely usea plastic NPN-shiicon for general switching ORDERS
H1788  Red Red gc +Output: 150mA @ 115VAC Approx. 10W per channel applications. Highyleld, TO-92 case F8370| SHIPPED N
SEND FOR FREE CATALOG! _ Min. Order $10
i i o
(ofy.. o 800-343-3086 .%o Nt S
iy J NC OR CALL: TOLL FREE - - Mass. Res. Add 5% Sales Tax
16-18 Del Carmine St., Dept. RE-12, Wakefield, MA 01880 In Mass or Outside US Call 617-245-3828 Hrs: Mon-Fri 8:30 a ,'“L-1°.5 p.m., Sat til 12:30 p.m. EST
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RADIO-ELECTRONICS

—
(=4

FOR SALE

BUSINESS OPPORTUNITIES

COMMUNICATIONS EQUIPMENT

UNUSUAL UHF subscription TV kits. Also micro-
wave downconverters. Catalog 20¢. TROJAN,
2920 Shelby, Indianapolis, IN 46203

PRINTED-circuit boards: single side, prototype
and quantity runs, quick delivery. Send positive, free
quotes. FABTRON, Box 925, Columbia, TNA
38401, (615) 381-1153

VACUUM pumps, diffusion pumps (three) ‘picture
tube ovens (two) disassembled. PIERCE, Rt. 4, Box
255, Enterprise, AL 36330

RECORDS—tapes! Discounts to 73%; all labels; no
purchase obligations; newsletter; discount dividend
certificates; 100% guarantees. Free details. DIS-
COUNT MUSIC CLUB, 650 Main Street, PO Box
2000, Dept. 3-1282, New Rochelle, NY 10801

LAWYER Business litigation, patents, apgeals.
JEROME FIELD, B 292, Brooklyn 11230. Phone
(212) 434-0781. Eves. 434-1825

ATARI repair business. Start your own. Send $5.00
for more information to: IRATA REPAIRS, 2562
East Glade, Mesa AZ, 85204

MECHANICALLY inclined individuals desiring
ownership of Small Electronics Manufacturing
Business—without investment. Write: BUSI-
NESSES, 92-R, Brighton 11th, Brooklyn, NY 11235

MAKE money selling electronics. Wholesale dealer
catalog $5.00 (redeemabie). ETCO, Dept. 533, Box
840, Champlain, NY 12919

MICROWAVE recelver system. Write: “‘Dealers
Wanted,” Dept. REB, POB 4181, Scottsdaie, AZ
85258 (602) 941-9395

REVERBERATION

FOR ORGANS

olid state with controls for rever-
beration and room size.

EVERY ORGAN SHOULD

OWN ONE. Send for free fiyer—
DEVTRONIX ORGANS, INC.
6101 WAREHOUSE WAY
SACRAMENTO, CALIFORNIA 95826 Dept. B

DEALERS wanted: MATV/CATV, antennas, nee-
dies, films, free catalog. 212-897-0509. D & WR,
66-19 Booth, Flushing, NY 11374

“USED TV's”—Lucrative part or full time business
in your home, Information on buying, selling, pricing.
Many useful tips to get started. $5.00. BOX 19754,
Indianapolis, IN 46219

SYNTHESIZERS

AMAZING professional music synthesizer kits
and plans. Polyphonic, duophonic, monophonic.
;Vrite SYNTHLAB, PO Box 4291, Helena, MT
9601

HIGHLY

PROFITABLE ONE'MAN
ELECTRONIC FACTORY

Investment unnecessary, knowledge not re-
quired. sales handled by protessionais. Ideal
home business. Write today for facts'
Postcard will do, Barta-RE-X, Box 248,
Walnut Creek, CA 94597,

PICTURE TELEPHONE

DECODE Morse, Radioteletype signais from air-
waves with CODE*STAR reader. Kit $169.95,
wired $229.95. Shipping $5.00. MICROCRAFT,
Box 513R, Thiensville, W1 53092, (414) 241-8144

m““‘m
RF MODULATORS pu—
for the video industry /| SEEER \

Satellite modulaters from channel 2 thru UHF!

Nits & assembled models for all Microcomputers...including our new
Apple-verter designed to mount inside computer. Also an extensive
line of moniters, cameras and kits, FREE CATALOG

PHONE (402} 987-3174

ﬁ”ﬁjg [P e

DAKOTA CITY, NE 6873}

CB RADIO

GET more CB channels and range! Frequency
expanders, boosters, speech processors, FM con-
verters, PLL/slider tricks, how-to books, plans, mod-
ifications. Catalog $2.00. CB CITY, Box 31500RE,
Phoenix, AZ 85046

REEL TO REEL TAPES

TRUCKLOAD sale, Ampex high quality open reel

tape, 1800 or 2400’ on 7" reels, used once, un-

boxed. Case of 40, $45.00. Cassettes available.

;:L"léggH ELECTRONICS, Box 6-RE, Richboro,
4

POWER SUPPLIES

LABORATORY quafity 5-volt, 12-volt, tri-voltage

supply for Op-Amps, IC’s, Microprocessors. Kit

$69.95. Wired $89.95. Shipping $4.00. MICRO-

gf‘AFI', Box 513R, Thiensville, WI 53092. (414)
-8144

COMPUTER EXPANSION

TRS-80 model-| to 48K-RAM without expansion in-
terface. Other enhancements for model VIIt. Free
details. WGS CO., PO Box 7363, Bellevue, WA
98008

SEND and receive video pictures over dial-up tele-
phones with Robot Picture Telephone, seen in
August through November 1982 Radio-Electronics.
F.C.C. registered units available, kits, parts. Free
brochure. ROBOT RESEARCH, 7591 Convoy Ct.,
San Diego, CA 92111. (714) 279-9430

TIMEX/SINCLAIR SOFTWARE

ZX-81 and TS1000 software cheap! Catalog plus
two Christmas programs for $1.00 and SASE:
FLORIDA CREATIONS, RE1, Box 16422, Jack-
sonville, FL 32245

DISCOUNT TEST EQUIPMENT

LOWEST PRICES AND IMMEDIATE DELIVERY FOR OVER 40 YEARS

KEITHLEY B&K FLUKE
1405 1479BP
130 135 —— 8024B 8062A
4% Digit o
3v2 Digite 11 % Full Func-
gl o f et
o_lg% DCV. Accuracy ° c.ura::y o ?an%eMss t.
Accuracy 5 Functions L Safety 3:)uekHz ?
i Dual Trace 30 MHz Trig- Desligned 0.05% DC
5 MHz 3" Scope » e Test Leads o
gered ¢ 11.7nS Rise Time es
$122 $229 ;2':5\:(’5::",";:0;3"'°3' * 5mvicm Vertical Sen- gl
4 sitivity e Probes » More $229 $269
$285 $882
BECKMAN LEADER LBO 524L HICKOCK
TECH 310 HD-100 LBO 522 1_—— LX303 LX304

All Features

— 32 Digite 7 Y 3% Digit e f 1X303
Fonin - S v AW 1o e |ieamm | Ao owe
29 Ranges » 2 25"/9 S > -i ’ And Func- imal ¢ Low
0.25% DC A , .- = b y o vt T tions = Auto Battery In-
At ccuracy P el Zero ¢ 1% dicator e
ccuracy Drop Proof ¢ New Model ¢ 90 MHz New Model ¢ 35 MHz DC Accuracy Diode And
Water Proof Dual Trace » 0.5 mV Sen-  Dual Trace ¢ 0.5 mV Sen- Transitor

sitivity » More sitivity e More Test

$135 $162 $740 $1206 $91 ' $96

==

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

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

.

CALL TOLL FREE

800 535-9593

LOUISIANA TOLL FREE 800 462-9520
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"AMERICA’S W

F:IMATION

,,,,,,, LECTRONIC SUPE

VIDEO » TELEPHONE ELECTRONICS ¢ CABLE TV ¢ PARTS

ETCO ELECTRONICS, PLATTSBURGH, N.Y. 12901 (518-561 1-8700) |
$ ] 89 CABLE TV CONVERTER |
time. selects channels at ran-
I "‘chgn 89’5 c:pab:?io'o':olp;::: Change channels, turn your set on or off, or even fine tune Converts mid & Super band cable chan-
[
ND CABLE TV CONVERTER
39 YOUR
CHOICE

PANTASTIC MICROCOMPUTER CONTROLLID 60 CHAMNIL THE AMAZING 60 CHANNEL JERROLD 400 SMAsulna All SALES niconbs
It turns the set on/off. fine # 951 gl
t
4 e <" GHE LN

dom or in sequence, pre-sets any number of tavorite channels,

ming. Restores remote

videotaping of one cable program while | without leaving your comfortable viewing position. Channel 3 out- nels for V|eWing onyour TV set!

MIDBAND BLOCK | 1 v 33 craury THE ETCO MICRO 1000

S4IVAZIT .. Midband to i, w— W ) 9 I

lowband 3-channel. :

547VA276  Midband to v ]

MORE FRATURYS THAN ANY CONVERTLE O THS MARKEY. WIRELESS CABLE TV CONVERTER OUR NEW 30 CHANNEL
tunes the picture, tells the
-
and pre-sets on/off times up to 24 hours ahead 347ZA018 i
VIBCOR 1008 CONVIRTIR ILIMINATIS PROBLIMS WNIN 159.951A./5 gresssEnG = -~
TAPING FROM CABLE TV Restoras your VCR’s S4TAE047
ing another. S4TVAS50 put. S47ZAD17
CONVERTERS ABLETYV CONVERTIR | 35 CHANNEL VCR PROGRAMMER
tighbanad 7-channel. .

NEAT VIDEO CONTROL CENTER

Equivalent to or better than: Vidcor 2000, Philips CTC-2, Magna- I
vox MX-46CC, Lindsay V2U, Rhoades CO-500, Philips CTC-30,
Winegard VC-7600 and others... 547¥8114

; DEALERS
Inciudes remote TV on/off switch and - A
4 A 1 s above - with Vernier tuning: adjustable tuning insur es
fine tuning control. 20 FT control cable. WANTED! llol al tracking compatibility with ail TV sets. 547vC477..79.9!

547VB553
PHILIPS VIDEO CONTROL CENTE

Interconnects and operates
up to 5 video components.
Handles Cable TV, Games,
I VCRs. disc players, etc. Enables you to view TV while taping

or dubbling. You'll think up other applications. 547VC689

VCR/VTR SWITCH BOX

’s The new easy-to-use. easy-to-install, selective locking A/B
Kwik disconnect cables with "F . switch system that permits parental control over regular TV pro-] Neat low loss switching unit selectively feeds & different video

IO o\ (o0 ieer gramming, pay-TV, cable TV, video tapes or video discs.] sources to your TV set. Also possitie to watch one source while
I because there are no swilches. One

time hook for VCR, TV, Game, Cable,
etc. - Attractive brown & wood grain -
Compact size: 6" x 4-1/2" Dx 3" H.

I The easy & efficient method for mul-

26.95 A/ 547VB345 viewing another 547ZA045
B INCREDIBLE ETCO COPYGUARD STABILIZER :x/::: : :::" :.:‘;'".“ rom I
i AND VIDEO IMAGE ENHANCER SELLS AT A| { \ :? improves TV and FM by resto-
PRICE BILOW WHAT YOU WOULD PAY FOR| | _
EITHER UNIT IF PURCHASED SEPARATELY!

tiple connections for your VCR-TV- ¥
ANT/AUX-TV Game, etc. 547VC357

ring signal lpss which hap-
pens during tasic VCR instal- ’s
= lations and multiple set instal-

lations. 75 ohm. 547VA103  17.95 BA./S

MORE CABLE TV BARGAINS I

BRAND NEW PACTORY
SURPLUS VNF/UNF VARAC-
TOR TUNER ASSEMBLY

PRICE CUT 2”5

547VAS64... delective “as-is'" VHF/UHF block converters. "U-

Fix'" ... $14.95

5§47VB341... OAK V26 factory rebuilt cable converters $59.95

$47VA991... Lindsay V2-U VHF/UHF block converters (brandI
$49.

new) . 2
547VC93t.. RCA 36 channel set (op converter. Used.

547ZA021
An ETCO exclusive! Combines both instruments in ?,“,“;g;‘;;e"ow e o o Ve L T 15 93
Tandem - side by side VHF and |One. It works like a charm! Try one on our 30 day| guaranteed) $69.95
Admiral. Numbers that appear on

I J 547VB359... OAK L35 set top 35 channel converter (used
'Y 547VA963.. Used (as-is) OAK V26 2€ channel cable TV
A the tuners cre; 294-7829, oA variaes $39.95
I 547VC308 822TAAFA, 94C725-2, 294-7831 DEALERS WANTED S47VA98S... Used (as-is) TOCOM DE1000 remote control 20 cha
- . §i

+ Admiral assembly No. NC 3143-1
UHF tuners made originally for money back guarantee! guaraniesd) $89.95

8132AAFB eI CONVOIer .. ... .. . .. ... ..
FACTORY SURPLUS 95 DELIVERY HANDLING & INSURANCE CHARGES [ —N — =
UHE TUNERS Find the total amount of your order and your zip code ETCO Electronics
.93 EA./10 below olooe 29000 68000
Brand new production sur- ‘54’7\1’,’&955 Al o O o o ept 551
j .- & 0

o e Mg, deten: above wilh | i vourOraarTotals| g0 | graas | sgsooll Plattsburgh, N.Y. 12901
cable TV converters, efc. 5475U285.. Solid state VHF UpT0$20.00 A 2.99 76l Send my free ETCO Catalog now. =
54750099, WNers. . ................. 5.95 $20.01 t0 $30.00 2.99 3.52 LX) I am not currently receiving your catalog. o
vnmu 75 ORI T0 300 OMM MATCHIN TRANSFORMIRS $30.0110$40.00 3.99 4.62 5.78 m
$40.0110360.00 5.46 6.51 . N Z

€ 547AE185..rugged out- ame __ S e e

door version ... $60.0110$90.00 iges G 108 Address m
very popular. Use to $2.29, $1.95 ea. 75 k()vg r$90.00 8.92 10.39 13.55 - m
couple and match cable 89¢ BA.J3 547AE152...with built In (Cs'f’f il TR s;"e;sve yiss 8 Maslerceid d°7'§/ 5 - City_ b1}
TV to TV set. Also couples VCR machi- CB inverference filter ... salesy(ax Dealer & Export mquirleseisnlvi?ed C?ur tele: State ZIP =
. ) — ©
nes, TV games elc 5-300MHz 547AE380 $1.95, $1.7SEA./5 1 onone order desk never closes (o<
SEEE NS T B B 5 K N 3 N | R
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PLANS & KITS

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

CABLE TV converters and equipment. Pians and
parts. Build or buy. For information send $2.00. C &
D ELECTRONICS, PO Box 21, Jenison, Mi 49428

SAVE steps, money. Use your telephones as an
intercom. Plans $5.00. dB ENTERPRISES, Box
453R, Westwood, NJ 07675

METAL detectors, psycho acoustic sound gener-
ators, |.C. timed house light switches, electronic fish
lures, etc. Kit catalog—$1.00, FREELANCE ELEC-
TRONICS, PO Box 10004, Ogden, UT 84409

MICROWAVE television “downconverters." Ex-
clusive new five stage design. Easily assembled.
Catalogue: $2.00 (refundable). NDS, Box 12652-R,
Dallas, 75225

OVER 200 projects and kits, send stamp for list.
MATCO ELECTRONICS, Box 316R, Cadillac, Ml

SHARE
THE COST OF
LIVING.

GIVE TO THE
AMERICAN CANCER SOCIETY. ¥

q

. one © CAPACITANCE METER A1pF to 999KuF!
in  © FREQUENCY COUNTER 35MHz
kit o SQUARE WAVE GEN. 1Hz to 99KHz-

© OHMMETER - 3.58MHz Xtal - Regulated PS- Five
8" Readouts-Low cost TTL Circuits- Automatic

Decimal Placement-Be AMAZED —Build it for
$60 or less. | Purchase the plans, drilled P.C.
board 4-3/4" by 6-3/4" and front panel decal
for $21.79 BAGNALL ELECTRONICS, Refund.
179 May Street, Fairfield, Conn. 06430 able

SINE wave decoder reference manual includes
theory, alignment, antenna hook-up, trouble shoot-
ing. improvements. $15.00. SIGNAL, Box 2512-R,
Culver City, CA 90230

PROFESSIONAL Electronic devices plans, kits,
P.C. circuitry, famous drop-in microphone canridge,
debugging equipment, more items available. For
information send $2.00. MOUNTAIN ELECTRO-
NICS, R. 2, Box 186A, Charlotte, TN 37036

aning it yourself, 2K 4K EPROM computer chip
copier. Build for less than $30.00. Plans $15.95. For
more details send SASE and $1.00 to: EARTH
CORP., 5503-1 Autumn Woods, Trot, OH 45426

SUBSCRIPTION TV KITS

UHF Gated Puise Kit.....$39.00
UHF Sinewave Kit..........$37.00
Special Both Kits..... .$59.00
Informative Catalog......$ 2.00

Kits include all parts, manual and an
elched & drilled PC hoard. Send for
our * Informative Catalog " and find
out what type you need.

J & W ELECTRONICS, INC..

P. 0. BOX 61-8
CUMBERLAND, RI. 02864

APPLE builders—send stamp for our flyer of Apple
parts. IC sets, ROM sets, connectors, Shugart to
Apple modification kits, etc. ELECTROVALUE IN-
DUSTRIAL INC., Box 157-R, Morris Plains, NJ
07950

FREE 1982 catalog, Components, kits, PC-board
material, enclosures. HAUCK ELECTRONICS,
1928 Fairacres Ave., Pgh, PA 15216

PC boards from your artwork. Prototypes. No mini-
mums. Quantity discounts. Free details. Write:
TECH CIRCUITS, Dept. 6, PO Box 4471, Cleve-
land, TN 37311

NEW: single board controller based on Z8671.
Write H.H.S. MICROCONTROLLERS, 5876 Old
State Road, Edinboro, PA 16412

HELP is here! The Radio Electronics Buyers’ Guide
lists thousands of electronic, radio, microwave, an-
tenna, and mechanical parts, along with who sells
them by retail mail order to hobbyists. Over 50
suppliers included, with address and phone number
of each so you can contact them immediately. $3.95
ppd. HALLWARD PRODUCTS, 39 Sunset Ct., De-
pt. 2, St. Louis, MO 63121

SUPER SAVINGS on electronic components, excit-
ing kits, great variety of IC's, free catalog. MER-
CANTILE ELECTRONICS, Box 2503, Hialeah, FL
33012

GET lab grade information from your oscilloscope.
Unique project adds single sweep, delayed sweep,
video sync separator to any triggered sweep scope.
Plans $6.95. 12" B&W video monitor $89.95. Direct
video conversion kit for Sinclair ZX-81/TS1000
$9.95. Information $2.00, refundable. RANDOM
ACCESS, Box 41770R, Phoenix, AZ 85080

KIT Catalog

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

Phone 415-447-3433 EXPER| -
Write or Phone for FREE CATALOG. Widhibintd
Average | minute Saturday call is 21¢. EQUIP.

SCIENTIFIC INSTRUMENTS
DAGE BOX .1054R LIVERMORE C

contains

TEST &

ELECTRONIC
ORGAN KITS

34 Manuals

THEATER and CLASSICAL

Refundable Parts
Wurlitzer reproductions  Brochure $2.00  Catalog $2.00

Tz DEVTRONIX ORGANS, INC., Dept 60
T_6101 WAREHOUSE WAY, SACRAMENTO, CA 95826

" CASSETTE HEAD

£

CLEANER

* Wet Type Cleaner
* Includes Cleaning

Solution
* Same as Major
Manufacturer et
PART NO.
CE390 g$3.89
(1-9)

(" CEl 2010

* .7 mil conical stylus

* Tracking: 23 gms
* Output: 4.8 mV

* Response: 20 Hz-20kHz

$7.50 $6.75

(audio-technica

g
= B
"4-{;

-: £ i T o
. 5 (1-9) (10 & up)
$3.55 CEIl 2011E audio-technica
(1; & up) * 4x.7 mil elliptical stylus '

* Response: 15Hz-20

ARIA CASSETTE

* 1 Year Warranty
¢ High Quality,
Low Price
* Box of 10 folds
into Counter Display

e Qutput: 4.8 mV

TAPES e

.

» Tracking: 1%2-2'2 gms

$10.75 $9.75

kHz

(10 & up)

$1.gg
. PAR 0.
$1.19 Aclﬂr,s

(10 & up) ) b

( AC ADAPTOR

Converts 120 VAC t0 6, 7.5,

and 9 VDC at 300 mA. $3 99
n

(1-9)

$3.59

(10 & up)

3 _ PART NO.
3 L : CE 369
@

5

5t | $10 MINIMUM ORDER

S

(=]

<L

o NATIONAL
108
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THE SHACK® HAS WHAT YOU NEED FOR HOLIDAY PROJECTS
Plus Great Electronic Gifts for Everyone—Visit Us Today

Autoranging DVM
NEW!

8995

o Tests Forward
Conduction of
Diodes and
Transistors

» Selectable “Range-
Hold" Circuitry
Eliminates
Undesired
Switching to the
Next Range

Micronta® 31/2-Digit LCD DVM. Qur best—the
multimeter that “'thinks”! Choose the function
and it selects and displays the correct range
automaticaily. Big liquid-crystal display, “‘beep”
continuity and range-change indicator. Measures
to 1000VDC, 500VAC, 200mA (both AC and DC),
2 megs resistance with super-accurate low-
resistance readings. 63/a x 31/z x 13/s”. With test
leads, spare fuse. Requires two “AA" batteries.
22-192 89.95

,/A Better Way to Build!

Design and Debug
Your Circuit on a
Socket. Transfer
It to Matching PC
Board—Iit's Easy!

Bl
. 0 I W U N
T T T
. THTAATRAHRRA: |

Experimenter's PC Board. Layout matches
that of sockets (below) for quick and easy trans-
fer of your finalized circuit. Features 550 pre-
drilled connection pomts 2116 x 57/16 x /18"
276-170 .3.29

[B/Modular IC Breadboard Socket. These
“breadboards’ together horizontally or verti-
cally. Silver-nickel contacts accept 30 to 22-
gauge solid wire. Features two bus strips, 550
indexed connection pomts 21/ x 6",

276-174 11.95

[CIModular IC Breadboard Socket. Smaller
version of above has two bus strips, 270 in-
dexed connection points 21/g x 35/8".
276-175

Micro 5V Relay Bargraph

249

Actual
Size!

] 'I

Just 11/a2 x 3/s x /"1 SPDT
contacts: 1 amp at 125VAC.
55-ohm, 90 mA coil. .100”

centers. 275-240 276-082

i 399

MV53164. Easy way to add me-
tering to your circuitst 10 effi-

cient yellow LEDs in 20-pin DIP.
3.99 love it! 276-1767 .. ... 2.49

Synthe5|zer IC
249 Build a Gift!

NEW ! 16-Pin With Data

SN94281. Add controls and a
speaker to produce amazing
“arcade” sounds. Kids just

Display
NEW!

Panel Lettering

495 Each

For computers,
radio-control
models, more.
Quality linear-
taper controls.
1" shaft.

of rub-on let-
ters, symbols,
numbers and

Joystick Pots

12VDC Solenoid

) NEW!
=

L 399
N 11/ex 11/16x 1/18"

Plunger pulls in '/s", holds up
to '/a Ib. For robotics, model

calibration Ohms Cat. No. | Each railroads, opening valves,
marks. 40k 271-1706 4.95 more. 31-ohm, 430 mA coil,
270-201 .. ...... .. .2.59 | |100k 2711705 | 4.95 J 273251 ... . ....3.99 EXCLUSIVE!

AC Outlet Tester

95 | @
o NEW!
[B]

Play It
SAFE!

Neon read-
out warns
you if a
120VAC
3-wire outlet
or extension
cord is faulty.

.5.95

connector to '/a"
274-016 . *

input. 274-017 .

XLR Adapters

QGESM

Built-In Transformers
[A] Adapts mikes having A3M

[B] Adapts hlgh -Z mikes to XLH

Push SW|tches

NEW!

119

“Soft-Feel” SPST Push-On/
Push-Off. 3A at 125VAC.

1 x3/ax9/16”. 3/6” mtg. hole.
275-1565 1.
Momentary. 275-1566 .. 1.19

e

input jack.
.9

Computer Communication

Four

NEW

ICs
179

Single-Supply UART. AY-3-1015. Full-duplex
universal transceiver azcepts asynchronous se-
rial binary characters and converts to a paraltel
format, and vice versa. Selectable baud rate,
number of data bits per character, stop bits and
parity mode. Fully buffered outputs. Low power.
4.75-5.25VDC. 40- pm with specs and data.
276-1794 . ... ... 5.95

RS232 Quad Lme Drn.er 1488 Interfaces data
terminal equipment wit1 data communications
devices. Can interconnect different logic families.
Protected, current-limitd output. Split supply,
15VDC maximum. 14-gin with data.

27625200 .- NIy WS R B 1.79
RS232 Quad Line Receiver. 1489 Use with
above. Will perform logic level translation. Sec-
tions can be paralieled to obtain multiple outputs.
input signal range + 30V. Built-in input threshold
hysteresis. Single supgly, 10VDC maximum. 14-
pin with data. 276-2521 ... 179
Dual Peripheral Driver. SN75446. Can take

a logic-level signal and drive a relay, solenold

or other device directly, up to 350 milliamps,
50VDC. TTL/MOS compatible, diode-clamped
inputs. Single 5.5VDC supply 8- pm with data.
276-2530 . . .. .2.79

AY-3-1015

Low As

Check These RF/IF Bargains

A NEW! ©
99° 159
Pkg. of 2 Pkg. of 2
n "For Receiver Projects, BFOs
[A] 455 kHz Ceramic Filters. SFU 455-A. 10 kHz

bandwidth. 272-1302 Pkg. 2/99¢

[B]5-60 pF Trimmer Capacitors. PC mount, slot
adjust. 272-1340 .....Pkg. 2/1 59

Portable Solar Panel

2495

NEW!

Radio Shack {zm

S0Us

e 6 or 12VDC Output * 32 Full-Spec Cells

Ready-to-use panel of polycrystallme cells

turns you on to the “free™ electrical power that's
available every sunny Jay! Ideal for charging
nickel-cadmium batteries. Will also power radios,
calculators, toys and many other small devices
directly from ol’ sol. Usable output with full sun is
approximately '/z-watt: 80 milliamps at 6V, 40 mA
at 12V. Special lens ard detachable 5 x 4” reflec-
tor panels atlow maximum collection with mini-
mum repositioning. 487 plug-in lead with clips.
53/4 x 41/8 x S/8". Not fcr permanent outdoor in-
staltation. 277-1250 . .. 24.95

Radie fhaek

A DIVISION OF TANDY CORPORATION ¢« OVER 8500 LOCATIONS WORLDWIDE
Retail prices may vary at individual stores and dealers
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RADIO-ELECTRONICS

-
-
o

MORE GAIN
THAN A VARACTOR UHF TUNER

SATISFACTION
GUARANTEED
'$15.00

g, This publication

SP ARTAN Electronics Inc.

ok Mau

(516) 499-9500

6094 Jericho Tpke.
Commack, N.Y. 11725
Qutput Channel 3.
Part No. B20

Available on request: Ch 2 or 4. ° ®
m@_ Modified High Gain Tuner. .. ... .. ... $15.00 1S ava]_lable

0 0 1. }r;zfirfst th(;n_g we do if chantge thﬁ ?tacndqrd . 2
iode found in every tuner to a Hot Carrier
$205 . in microform.

2. The tuners output is then measured and

ggﬁé&:{i@%ﬁ}%ﬁg&n“ §.Z§§ compared to.our computer derived chart
Vic 1515 Graphi Printer 34900 from which we determine the correct
3K R Conpeina’! 30 value coil fo add across the IF output for
$6K Barn Cafindae. esio0 maximum Pre-Peaked gain. —— ——
e 306 e 22900 3. The tuner is fed a standard 10db antenna B LA
Vi Moare . vorminal intertace £ input, and while monitoring the output on S
pacascliExpadon piso0 our Spectrum Analyzer, the tuner is tuned
V|DEO ACCESSORlES to the desired channel and its oscillator is
2 sef coupler offset for the desired output frequency as
g:czz 28635:2: 21§8 follows:
wlgp‘a::r;\ge%w:ﬁ'c%rmm .335 We cacllht.mg:s?eghge%mgr;écsa;sg?mr:fneghéuﬁ):ms lgohlfshlfke
b U':: AP 1 e iz a8 |l a p«:ak on our spectrum analyzer and the highest polnt of that
peak is actually adjusted for the desired output.
13 BMC COLOR . 4. Finally, we measure the tuners output one
MONlTOR more time which is again compared to our
Composite Video sound computer derived performance chart to
$299 ascertain tr_me correct value of the _second
coil which is added to the tuners internal
DELUXE 40 CHANNEL This gt?crlgggti«oagsdeveloped by GILCO and its our computer
VHF to UHF Block derived performance charts that make our tuner better. That's
because almost every tuner gets a different vaiue coit before
Converter $38.95 ea. it's peaked and then a different value coil after it's peaked. The
. . . combinations are endless and the way we determine the values
Features accessible fine tuning knob is our secret.
included: matchmg X formerand two cables PRINTED CIRCUIT BOARDS
Control Data DISkS Part Nq. 821 Primeq Ci(cuit Board. . . .. $17.00
= 1. This Printed Circuit Board uses only one

aﬁ@? persg%)l(Jm $2395 ) jumper, others use 9.

il The component layout is screen printed on
the Component side of the pre-drilled P/C

—+]

n ; q : Board.
Refu_rblsheg . 3. The solder side of the P/C Board is covered
Monitors 12’ diagonal with High Temperature Solder Resist for i

39 . 95 P 4 ease of assembly. ‘ ‘

This P/C board was designed to take advan-

- N tage of the Gilco High Gain Tuner which University Microfilms

means its circuitry is simpler and more

410 Program Recorder .79.00 B-R g A R
810 Disk Drive 1439.00 efficient than those circuits that require o
Epaon canie tor B85 modis 15400 inferior Varactor Tuners. lnternatlonal

Atar Joystick 20.00
. 8% ELECTRONIC PARTS KITS ‘,

lan -] icrotek. .
At 800 :g&u D 55000 Part No. B22 Complete Parts Kit. . . . . .

tan 400 i - . .
visiCale for Aca)? (Disk) 18500 :" resistors (32)0'(’;0!?!'0'"3!3'5 (();pSK 3 1?:) g:nel Mounl Please send additional information
Pac-Man (cartridge) . -34.50 otentiometer ( lectrotytic acitors (6), Ceramic and for
2:;',2’,:‘5’76(:;,",‘""9‘) A Mylar Disc Capacitors (35), Vaniable Capacitors (4), All Inter- | — |
glssl,l; Commang (cartndge) .3;50 grated Circuits (7), Voltage Regulator, Heat Sink, Diodes (4), IC Name
e el it Sockets (4-8 pin, 3-14 pin), Power Transformer (24V/14), Coil
ﬁ;!";."b?;r’/'eﬂn“;?(‘c?:“d b el Socaker (4 0L} ISHRIGIC, Gras Institution

e i -48. indivi
B ATARI P cable, All misc. Hardware, etc. All parts are individually

packaged and labeled. |

42 Channel Remote C ATV All components including the wire, Hardware, Coaxial Cabie and Street |
heat sinks are Included in the parts kit. This means your as-
Converter

sembly time from start to finish is only 4 hours. G
. . Order all 3, B20, B21,B22. .. ... .. .. 110.00 LI=2 — S
w/on/off Fine Tuning

Order 5 each, B20, B21,B22. . . . .. 95.00/set

State__ . Zp___
LS ACCESSORIES: AMPLIFIERS |

Part No.

40 Channel VHF to UHF A02 New 2StageLow  Kit $18.00
- |Block Converter Noise 28db gain RF 300 North Zeeb Road 30-32 Mortimer Street
% s X Dept. PR. Dept. PR.
28.95 Ea. Amplifier Specially Ann Arbor, Mi. 48106 London WIN 7RA
24.954 & up designed for kit buiiders USA. England
A03 New 1 Stage Low Kit $10.50
. \éga. nc, BA((:).dAmex. Check Noise 14db gain
0, Money Order o
Discounts Add For Shioping® Amplifier
Min. Order 25,00 F T e = AO4  75-300OHMmatching  $1.00
International shipping Add"l. 760010 25000 . $4. Transformer.
Prices sublect to change 510010 50000 ... $6: F59 Coaxial Connectors. . .30 ’
COD 2.00 Extra 501.00 to  750.00 . .$8. Mail order only. Send check or money order to:
*Add'l. shipping 751.00 to 1000.00 . ... .$12 GILCO INTERNATIONAL, INC.
for monitors Over 1000.00 g P. 0. Box 8817, Coral Gables, FL 33124
Tel. (305) 823-5891 For COD orders add 10% shippin |
(51 6) MonTh TuWF ° (and Landling or 10:)rderso(r)vzrrsszo, add .")E/n'p = —

499-9500 9-8 . FL residents add 5% sales tax. Please write for more information
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EPROMS STATIC RAMS

. ’ ‘ [ ] [ ] % 1702 (1ns)

3.00 2101 (450ns 1.85
2708 (45ns; 2.99 21102 (250ns LP 1.55
2716 5v 450ns 3.49 2113 (450ns; 2.29
2716-1 5v 350ns 7.85 211z (450ns 1.75
2532 5v 450ns 7.85 2114L-3  (300ns LP 1.85
® 2732 5v 450ns 6.49 2114L-2  (200ns LP 1.95
eole 2764 5v 450ns Call TMN2016 (200ns 5.49
TMN2016 (150ns g.:g
TMM2016 (100ns .
DYNAMIC RAMS HME116 (200ns Call
OUR R A OR HMEL16 (150ns Call
4027 250ns; 2.00 HME116 (120ns Call
= 4116 200ns 1.25
AND A D 4116 150ns; 1.75 LP = Low Power
4164 (200ns Call
- . % O A A ARA A Q
0 iy z80 REA
; Z80 A CPU  4.95
8000 16K APPLE Z80 A PIO 4.95 /\ ° » DR
RAM CARD Z80 A CTC  6.95
. Call f D 0
B 9% 4 13| Usgmde your 48K dpple or Compite Lis
8080A  3.90 8250  14.90 to full 64K
8085A  7.95 8251 450 MICROPROCESSOR hefore vou b
8088 34.95 8253 8.75 BARE BOARD 14.00 REAL-TIME CLOCK <
8155 7.75 82535 975 | )T 3990
8138 838 33225 230 | ASSEMBLED & TESTED 25.00 M
. -5 . .
8741 39.00 8257 8.50 6.90 CRYSTALS
8748 14.95 8259 6.85
e D aems gl LEDS 6500 UPGRADE | 35768 kHz 190  5.185 3.90
8202  27.95 8275 29.00 YOUR 1% MhzZ 420 27143 3790
8205 3.45 8279 9.25 | Jumbo Red 10/1.00 ou WA o0 ey 3:30
8212 1.80 8279-5 9.95 | Jumbo Green 6/1.00 | 6502 5.49 APPLE e 2oy 2R S
8214 3.75 8282 6.50 | Jumbo Yellow 6/1.00 | 6502A 9.45 oozse N it a0
ae 172 e 8.50 St L or 24576 3.90  14.31818 3.90
8226 1.80 8286 6.50 CONNECTORS 6507 9.90 TRS-80 ot Bl de E
8228 4.50 8287 6.50 6520 4.35 2.0 300 200 300
5 os s ARS8 |ves wee gonf eim 73p) 4116200 g 50 St 58S
" 475 8289 49.00 § 25532  Hood 1.20 | 6551 11.75 8/10.00 5.0688 390 _32.0 3:90
-
74LS00 SERIES Disc Controller O DER TI-I. FREE
1771 .
741500 24 74Ls123 .95  74Ls253 .80 | 1781 -
740501 24 74L5124  2.90 7415257 .80 1795 ;
741502 24 745125 95 7405258 .80 1767 ;
74L503 24 7415126 79 74L5259  2.80 :
740504 24 7405132 75 7415260 60 Interface
741505 24 7415136 49 7415266 49 -
74508 24 7405137 95 7415273 1.60 8T26 .
ainle @ b m i sl g 1
4 -3 3 L 4 5 8T95 . -
7aLs12 30 7413135 1.10 7415280 195 8T96 ) (CALIFORNIA RESIDENTS)
74 .4 2. g 8T97 5
741514 89 7415148 1.20 7405290 1.20 8T98 ALL MERCHANDISE IS 100% GUARANTEED
740515 ‘30 74015151 .75 7405293 1.79 DM8131
741,520 24 7415153 .75 7415295 99 DS8836
741521 30 7405154 1.75 7415298 99
;gtssgg '§8 ;itg%gg 'gg ;ﬁtgggg i'ZS 4000 25 017 1.15 4082 30
741357 39 Taz2125 52 733325 143 [\CSockets ST WMWL 501 ‘30 2018 1085 50
741,528 ‘30 7415158 75 74.5363 1.49 8 PIN .10 .49 4002 30 4019 a5 4086 90
741530 .24 74LS160 .95 7415364 1.95 14 PIN .12 .50 4006 .90 4020 .90 4093 .90
741832 36 745161 95 74015365 89 16 PIN .15 .57 4007 25 4021 90 4098 2.49
74533 55 7405162 95 7415366 89 18 PIN .20 .85 4008 50 4022 1.10 4099 1.90
741537 55 7415163 .95 7415367 69 20 PIN .25 .99 4009 45 4023 .35 4502 90
741538 35 7415164 95 7415368 69 22 PIN .25 1.30 4010 a5 4024 75 4503 60
741540 .30 7415165 .95 74LS8373 .99 24 PIN .25 1.40 4011 .30 4025 .35 4508 1.90
741542 .49 74L5166 1.95 7415374 1.69 28 PIN .35 1.50 4012 .30 4026 1.60 4510 .90
741547 .75 7415168 1.69 745377 1.40 | 40PIN .40 1.80 4013 a5 4027 .60 4511 .90
741548 75 7415169 1.69 7405378 1.15 J N N 4014 90 4028 75 4512 .90
741549 .75 7415170  1.69 7415379 135 | WA —wWirenea 4015 .90 4029 .90 4514 1.20
741551 30 7415173 .75 7415385 1.89 W P 4016 .45 4030 a5 4515 2.20
740554 35 7405174 -89 7415386 59 4034 2.90 4516 1.50
74LS55 35 7405175 .89 7415390 1.79 LINEAR 4035 -85 4518 1.20
741563 1.20 745181 199 7405393 1.79 4040 90 4519 1.20
AR @ nm o s i T
740875 49 7a4U3191 89 7418422 2.89 | tM33L e eV 22 | 4043 75 4526 1.20
74LS76 39 74L.5192 .89 7415447 .75 LM309K 1'25 LM748 :49 4044 .75 4527 1.90
741578 49 7415193 .89 7415490 1.89 LM311 ‘64 LM1310 2.45 4046 .90 4528 1.20
741583 75 7415194 .89 74L5668 1.65 LM317T 1-65 MC1330 1.69 4047 .90 4531 .90
741.585 95 74LS8195 .89 741L5669 1.85 LM317K 1.70 MC1350 1.25 4049 .50 4532 1.90
741586 39 745196 79 7405670 210 | *m31s 149 MC1358 169 4050 50 4538 1.90
74LS90 65 7416197 .79 74LS674 9.50 LM323K 3.75 LM1414 1.49 4015 .90 4539 1.90
741591 79 7415221 1.0 7415682 2.99 | Cm3sa ‘59 LM1458 ‘55 4053 .90 4543 2.70
741592 65 7405240 95 7415683 239 | w337k 330 Lmlsas ‘35 4060 1.39 4555 .90
741593 59 7405241 95 745684 2.39 | "m33g 79 LM1489 "95 4066 75 4556 ‘90
74595 79 7415242 1.79 7as685 239 | ~m377 258 CM1800 225 4068 39 4581 1.90
741596 79 7405243 179 7ars688 239 | “m3a0 152 CM1889 548 4069 30 4582 1.90
7415107 3% 745244 95 7415689 239 | ~vi3se TS CM3900 ‘5o | 4070 35 4584 90
7415109 39 7415245 1.89 CMase 1 CM3909 22 | 4071 30 4585 .90
7405112 39 7405247 79 811595 165 | tmaze a5 CM3514 370 | ao72 30
7405113 139 74L5248 1.20 81L596 165 | rmaes o2 CM3815 370 | 4073 30 80C07 90
7405114 49 7415249 .89 81L597 165 | EM282 122 CM3a1e 350 | ao075 30 80C95 90
7418122 a5 7405251 1.25 81Ls98 1.65 | tM3es 59 Lenil 45 4076 20 80C26 %

Do Kau Computer Products, Inc. 8:30'AN-€:00 £.M. :  For shipping include $2.00 for UPS

Ground. $3.00 for UPS Blue Label Air. $10.00

03250 Keller Street, #9 minimum order. Bay Area residents add 6%% Sales

Santa Clara, CA 95050 T iarde Tax. Caltilforni?I resiclients add 6% Salgs T;x. We
[ master f reserve the right to limit quantities and substitute
(800) 538-8800 tut '~'I~8‘~-u9v manufacturer. Prices subject to change without

Local Calif. Residents (408) 988-0697 _ H notice. Send SASE for complete list.
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Part No. “*Pins Prics Part No.
SN7400N 14 SN7472N

SN7401N 14 SN7473N
SN7402N SN7474N
SN7403N SN7475N
SNP4D4N SN7478N
SN7405N SNT4TIN
SN7408N SN7480N
SN7407N SN7482N
SN7408N SN7483N
SN7409N SN7485N
SN7410N SN7486M
SN7#1IN SNT489N
SN7AYZN SN7490K

SNTA1IN SN7491IN

SN7414N SN7492N
SN7416N K SN7493N
SN7A17N 14 25 SN7494K
SNT420N 14 .19 SKN7495N
SN742IN 14 35 SN7496N
SNT422N T4 .45 SNT497N
SNTA2IN 16 .59 SN74100N
SN7425N 14 .29 SN74108N
SNT426N 14 .28 SN74105N
SNT4IN U 25 SN74107N
SN7428N 14 .49 SN74109N
SN7430N 14 25 SN74116N
SN7432N K SN74121N

SN74122N
SNT4123N
SN741258
SN74126N
SN74132N
SN74136N
SN7A 141N
SN7a14eN
SN74143N
SN74144N
SN74145N
SN74147N
SN74148N
SN74150N
SNT4151N
SNT415N
SN74153N
SN74154N
SN74155N

SN7437N
SN7438N
SN7439N
SN7440N
SN7441N
SN7442N
SN7443N
SN7444N
SN7445N
SN7446N
SN7447N
SN7448N
SN7450N
SNT451IN
SNT453N
SN7454N
SN74504
SN7460N
SNTATON

74L500

741893
T4LS

74500 14

74502 “

74503 T

74504 14

74505 14

74508 w39
74509 14 9
74510 " 35
74811 1435
74515 1" 35
74520 L1
74822 w35
74530 1" 35
74832 10 45
74538 14 89
74840 1 a9
74851 " 35

74574 AL}
74586 14 55
743112 16
745133 14

CA3013H

CA3023H 3.2 CA3080E
CA3035H 5.95 CA3081N
CA3038H CA3082N

14

Part No.

SN74156N 16
SN741S7TN 16
SN74160N 16
SN74161N 16
SN74162N 18
SN74163N 16
SNT41B4N 14

SN7A165M 16
SN74186N 16
SN741678 16
SNTAITON 16
SNT4I72N 24
SN74173N 16
SN74174N 1B
SN74175N 16
SN74176N 14
SNT4177N 14
SNT4I7SH 16
SNT4tBON 14
SNTA18IN 24
SN74182N 16
SN74184N 16
SN741858 16
SN74190N 16
SN74191N 16
SN74192N 16
SN74193N 16
SNT4194N 16
SN74135N 18
SN74198N 14
SN741978 14
SK741988 24
SNTA199N 24
SN74221N 16
SN74251N 16
SN74276N 20
SN74279N 16
SN74283N 16
SN74284N 16
SN74285N 16
SN74365N 16
SN74366N 16
SN74367N 16
SN74368N 16
SN74390N 16
SN74393N 14

7408192
741!
748!
741!
74L!
741
74y
7418
74!
7418
TALY
T4L
741!
74L!
74!
74L!
744!
74!
4L
74L
74L52
741! 527
741527
741528,
7415290
741524
74L529)
74L535;
74L!
741 536!
T4L 536
74L!
4L
741
TALS
74L!
38

741
74L
74L
BIL!
BiL!

745243 14
745244 20
745251 18
748253 16
745257 18
745258 18
745260 14
745280 14
745287° 16
745288 18
748373 20
745374 20
745387* 16
745471° 20
7454727 0
745473 20
745474 24
7454757
745570° 16
748571 16
748572* 18
745573° 18
745940 20
745941 20

CA3083N

16

**Number of Pins of sach I.C.
for sasy Sockst purchate

**Pins_Prica

27
129
435

1.49
-89
1.95
.89
1.95
195
.89
-89
.69
69
89
69
89
89
1.19
1.19
119
n
1.95.
79
1.49
2.95
2.95
.55
.55
55
55
1.49
1.49

1.95
1.85
2.49
249
.95
5.95
4.95
4.95
495
4.85
2.95
2.85
4.95
4.95
2.49
2.49

1.69

MICROPROCESSOH CHIPS ——— OYNAMIC RAMS
Part No.__**Pins_Function Price Ping
COP1802 40 cpu KK 1103 18 1024x1  {300ns)
650 a0 RTX 27 16 4096x1 (250ns]
iDwzotAOe 40 A bit siice (Com. Temp. Gr.) . 18. 411682 18 16.384x1(150ns 1.89-8/14
Nceaosee M;ﬁ%:*”““"“ R ¢ ] I oo e BB A
INSBO3SN-6 40 MPL—i 4164N-150 16 65.536x1 {150 7.95-8/53
e o e Sg,‘;gm °"u"°'= Sl UG 18 Sosuet (oo e
IN: a0 cpu ,‘ 11.95 | MM5262 22 204Bx1 {365ns} ... . 49 8/1.
IPNB i ! CPU w/Baskc thinuvpmev 1; g mggg ; :gg;: ;vagn: ;":’11096 4
& n! .
MM5290-2 16 16.384x1 (15005 1.89 8714,
—— 180, 150‘\ 2808, 78000 SERIES —— MM5290-3 16 16,384xt (200ns 1569-8/12
280 40" CPU) (MK33BON)(7B0C) 2MHz 3495 | MM5290-4 16 16,3841 {250ms| 1.49-8/10
Z80-CTC 28 Counter Timer Circult st MM5298-3 16 8102x1  (200ns
Z80-DART 40 Dual Asynchronous Rec, /Trans . 3395 | = >° T
- 40 Direct Memory Access Circuit 15
280-P10 40 Parallel 1/0 Intertace Controlies . 1ot 16 2 1.4
Z80.510/0 40 Seral /0 (TACB and PwCB Bonded) .15 101 2 2 2.4
280-S10/1 40 Serial 1/0 (Lacks DTAE) 18 102 ol B
280-510/2 40 Serial I/0 {Lacks SYNCB) 15, ithe 1 1.4
80-510/9 40 Serial 1/0 1 i 1A -2
04 40 CPU (MK3BBON-A(780C-1) amiz .5 i 2.
B0A-CTC 28 Counter Timer Circu . 2 g 1-95-8/13
CA-DART 40 Tual ASynchronous Ruc./Yuns 1 1L B 225-B/15.
0A-DMA 40 Direct Memary Access Circull 1 1142 181 2.25-8/15.
0A-P10 40 Parallel1/0 Interfaca Contralier )| L2 18R 249-8/17.
0A-510/0 40 Senal I/0 (TxCBa naRxGBbanaed) i "‘;'3 L 3
0A-510/1 40 Serial 1/0 {Lacks DRB) . 1 i 18 4 L
04-510/2 40 Sch/O(LacksSVNCB) 1 e ; 1 8.
0A-S10/9 40 Sera 18.95 M54345 ) -
- a0 EPU(MKTBIBBO%'S)EMNI 5 I ; i H 2
3 28 ounter Timer Circuit 1
BP0 40 Paralel /D nertacs Coniolei 139 BN R4 ‘:ggaz o o
1 y Segmer 51. g
002 40 CPU Non-Segmenied 589 ”:g“gd,‘ g § 200ns; CH0: o
036 § CoumeTimes  Paraie 10 Ut 05 | a0 o !
6 4 ounter/Timer & Paraliel ni . ¥
40920 22 2 2505 CMOS (6551
6800/68000 SERIES 4C92t 18 2 CMOS o
MCB w WPU 40929 % 1 Saime CMOS (6501
MC6802CP 40 MPU with clock and RAM 740930 18 1 250ns)CMOS(65!l
MCBBIOAPI 24 12818 Stalic RAM . 745189 1% 1
MC682 40 Parigharalner Adat (MCE20) 5200 16 2 o 40
MC682, 24 Priortty Interruy nconlr er 3 745206 16 2 60ns 934"
MCS830L8 24  1024x8-bit ROM {MC68A30-8) A 745289 16 1 35ns) 3
MC685 24 Asynchronous Comm. Adapler I 82510 16102 Songio.C. (93415)
MLng K gngmnnglsl?e"al DM; Adapter 82525 16 16x4 5ons 0.C. (745289) .
M 24 bps Digttal EPR|
MC686: 24 24000ps Modul 17024 2 2 sxa""?ms s
MC688 16 Ouadilslamnus lvans (MC8T26) 2. ey 54 Toeiy lmle i
ooooaoLe e LTI oM 53 708-5 24 1024xB  (550ns) SM00246.
eneral Purpusam( Adapter B U516 24 20480 (asons| 2716
MCB8E52P2 40  Muli. Protoco) Comm. Contralier . 24, S5 4 s ns icoss
MC68661P8 28  Enhanced Prog. Comm, Int 8. S35 2 81908 (4
— BOSOA SERIES MS2716 24 2048x8 {4 ns 3 voitage
INSBOBDA 40 3.95 | 2718 24 204Bx8 {450ns
TMS5501 40 S;gc[;"ona:snamlnleﬂaco(SIRC). 135 | a7t u w8 3mns-
154 40 te 9! 4 28 (450ns)
INSB2C06 20 Qctal D Fllp Flop Tri-State (74C374) 2149 | 27580 24 1024x8  (450ns) single + 5V
P8212 24 8- Inpul/Dutput {745412) ] MM2764 28 81328 (450ns) 1
14 24 Priority Interrupt Controt MM2764-3 28 B192x8 (300ns) 1
16 16 8- Directonal Bus Dver 2. PROMS
24 Clock Genertor/vr o B . el
28 ' BusOl 45207 16 2561 PROM
28 Systam Cont./Bus Orver (745478) 3. it 1 B Paom
38 za System Controller (745438) 4 45387 6 256x4 PRAOMO
243 24 170 Expancer for 4B Series . 15,95 | Fass? 20 S%6c8  PRoM
NSB245 18 16-Key Keyboard Encoder (74C927) 449 | T4347) 0 M1
NSB246 20 20-Key Keyboard Encoder (74C823) 4195 | 743472 50 & 0.
NS§247 28 Dispiay Contaler (74C01 1 95 [ fadans cd i
NSE248 2B Display Controlier (74C912) 35 | 7asars 24 5908 M
NP SON ;g és n.CCnmm Elemen;g#)sﬂzso) 10.9¢ 245478 2 M T
1 109. Comm. I 4 i
PB253 24 Prog interval Tim g5 | J4So0 16 M
8255 o proy. PllehequO(PPl) 4 i
Pg257 0 ) W
P8259 28 qu Interrupt Control M
8275 40 prog,CR Cantoler i
P8279 40 Prog. Keyboard/ Dispiay Interface W
8303 0 e Site B Oecllon) Trans
P804 20 8-bit Bi-Diractional Rec
PB307 20 .0k B Owrectional Recoiver
PB308 20 8-bit Bi-Directiona) Recerver oM
Pesio 20 Outal Lcned periohers Driver M
9! Latched Penipheral Drver i M
MICHOPHOCESSDH MANUALS & DATA 800 M
M-280 User M 7. M
M-COP1802  User Munul 7 M
10206 1582 i iz ook 405 pg. 1 0, i
1882 Intel Data Book {1 ATA A 10N
1981 Nat, CMOS Book (ngﬂ) Mostek m/%%lélgfvl; +5V 10 -9V
1980 Nat. Intertace Book ( 8. 18 Floppy Disk Read AMP
1982 Nai. Linear BW*;‘%Z W‘ g 16 7.0 B/A Gonverter nAgoeoncw
bl s el 1 8-bit /A Converter (DACOBOBLCN)
1980 Nat. Memory Data Book (464 8-bit A/0 Converter {1 LS|
1380 Nat. Lreor Apnncauans 736 pg) S Convetan 0.78% Uin )|
1983 Ztlog Data Book (64 804t A/0 Converter scn Muiti.)
1981 tnel Peripheral lqn( 28 pg. 30K BAUD UART (TA1602}

=i CONN ECTO RS s

D825 — D Subminiature (meets RS232) |  Solder Eyelet/Wire Wrap Edge Card

Part No. _ Description Price | PariNo. Cms.  Sp. Dascription Pri

DE9P 9 Pin Plug 3178 1§/30SE  15/30 .156 Seider Eyeist

DE9S 9 Pin Socket 195 $8/36S€  18/36 156 Soider Eysiet

0A15P 15 Pin Plug 1.95 22/44SE  22/44 156 Solder Eysiet

DA15S 15 Pin Socket 295 22/44PC  22/44 156 PC typs [no meg. sars)
50/100SE 50/100 .125 Soider Eyelet

DB25P 25 Pin Plug (Mests AS232) . 249 | 30/10WSE s100 128 sod Wiap - Loval 3

DB25S 25 Pin Socket (Meets RS232) 3.25 | (70315 27744 156 ww (Pint .06258.03n.75)

DB25P-831 25 Pin Aight Angle Plug 495

-R-681-1  50/100 .125 Wire Wrap - Lovel 3
0B255-631 25 Pin Right Angle Socket 5.25 | R681-2  50/100 .125 Wit Wrap - Lavel 1
oCaTe 37 P Plug 4.95 °

ocars 37 P Socksd Rf,,c"‘,’:,’o’""l Connectors
50 Pin Plug UHF Plug
SOER,Socksy 5 UNE eonl necaptaci
Accessories UHF St
Hood lor DE-9 Series Connectors. UHF Reducing Adlal.l
Mood tor 0A-15 Saries Connectors BNC Plug
Hood for DB25 Serkes Connaciors. BNC Jack
Hoed lor DC3IT Series Conneciors BNC Angie Adapter
Hood tor DDSO Sarles Connaclors ..
scraws for mtg. conneclors 10 2 panel 791

IC SOCKETS &

Part o,
PL259
50239
PL256
Us17s/u
uGassy
uGas/y
UG306/U
UG260/Y
uG1094/u

CA308IN - o LM32IN T NESSSV RACA136N 14
CA3086M CA3BOON 14395 I LM337T LMS56N RC4151NB
el For Socket Required, See Column After The IC Part No. |/ LM338K
8 LM3IN 14
A o 23:?,8? o D LOW PROFILE (TIN) SOCKETS | WIRE WRAP (GOLD) SOCKETS| st
COd002 14 .29 REH 1 i 3_93 18 10:99  100-999 LEVEL #3 s 10-99 100-999 LM340
CDA006 14 89 04510 16 .89 8 pin LP .16 4 3 8 pin Ww a9 5 a2 CAPACITOR ORNER
gm; :; gg Co451t 16 89 14 pin LP a7 15 a4 10 pln WW 65 62 59
coonn 18 30 Dere w159 | BoeD % un 18 oo B % 50 VOLT CERAMIC OISC CAPACITORS |
codot1 4 2 CD4515 24 17 20 pin LP 30 a7 25 18 pin WW .89 85 .79 Nialog by 00 Lo ! oy
04012 W 15 04516 18 99 22 9in LP k3 28 2 20 pin WW 109 1.05 .99 201 0 5
CO4013 W .39 CO4518 16 69 24 pin LP 33 a0 .28 22 pin Ww 1.25 119 115 S ‘08 %
CD4014 16 .79 CD4519 16 30 28 gin P 40 a7 .35 24 pin ww 1.29 1.23 1.18 m p, 08 ‘08
€040t5 16 .39 CO520 18 79 36 pln P .46 42 39 28 pin Ww 1.59 1.50 1.45 . N 06
CD40T6 14 39 C04526 16 119 40 pn LP 46 4 36 pin WW 1.85 175 1.69 ] pf 08 06 L 0
%) 04017 18 .75 CD4528 16 119 — Soldertail smm-rd Tin & Gold Also Avaliable — | &0 pin ww 1.99 1.89 .79 MINI. ALUMINUM ELECTROLYTIC CAPACITORS
CD4018 16 .79 04 1 X
O 04019 16 39 g e b e $10.00 Minimum Order — U.S. Funds Only  Spec Sheets ~ 30¢ each Axial o SRR Radial 1.9 R
z C04020 18 .75 04060 18 .89 CoMS62 14 6.95 Californla Residents Add 62 % Sales Tax Send $1.00 Postage for your 1‘3/@% o Y Wt 48
o Ch4021 16 .79 CD4066 14 .39 C04566 16 139 Postage — Add 5% plus $1.50 Insurance FREE 1983 JAMECO CATALOG 33750V i 5 10716V . A3 .2
T Coa022 16 .79 CD4068 14 .39 CD4583 16 2.49 Send S.A.S.E. for Monthly Sales Flyer! Prices Subject to Change 4.7/25V .m BLIY 1.0725v B 14 a3
= C04023 14 9 CD4069 14 .29 CDasBa 14 59 ® ,1 10725V 8 5l 1.9/50v A5 L4
O gm;g :: 23 04070 14 .39 CD4723 16 119 Mail Order Etectronics  Worldwide wggv '}3 -}g R § :;/ﬂlgx ﬁ }§
d 0407t 4 .29 o724 16 119 1 43 e i 5 o
I E R I R r.h"f,*' VI I R A
- €D4027 18 45 C04073 14 29 MC14410 16 13.95 Quan ts =7, /el umber 47/50V I T 10725V Qa3
w CD4028 36 69 €D4O7S 14 .29 MCI4411 24 11.95 piscoun X 17504_1 100725V 2B 24 . 10750V s 4
: CD4029 16 .79 Chéote 16 79 MC14412 16 1395 ELECTRONICS 100750V Al 3 W | v 21 s
o o W W cors W s | wCwee 16 79 2% “BBran |EEY % A
—~ B Co4081 14 29 MC14433 24 1395 j 7 ‘ X :
<CI( C04035 16 89 | ChagS2 14 29 | mciasas 18 139 1355 SHOREWAY ROAD, BELMONT, CA 94002 oy @ e | oy ] ié_/
o (Morain Calalog)  CD4091 14 .49 MCTA54t 14 199 §12/82 PHONE ORDEQE WEAEOME — (413) 592-8097 2200/16V 89 15 .69 70/25 327
112 CIRCLE 47 ON FREE INFORMATION CARD

* Evaluaiion
Kits

Part No.
70451P}
TO4SEV/KI*
7106CPL
T106EV/KIt®
7107CPL
T107EV/KIt"
T116CPL
TNTCPL
7201108
7205iPG
T205EV /Kt

7206CEV/KIt™
7207AIPD
T20TAEV/KIL"
7200071
7200iPA
72151P6
T2ISEV/KiIt"
T216A11
T216CH1
721601P1
2100

T2 IAP
72241PL
T226A1JL
T226AEV/Kit*
T2401E
7242104
72501JE
72601
75551PA
7556P0
76118CPA

803BCCPD
8048CCPE
8089CCQ
8211CPA
8212CPA

30009

“Pns

14
"
]
14
16

)
24

Function
CMOS Pracision Tumer
Stogwatch Chip, XTL
3% Digit A/D{LCO Dnva)
IC. Circutt Board, Display
3% Digit A/7D (LED Orive)
IC. Circuil Board, Desplay
3 Digt A/D LCD Dis. HLD.
3% Digit A70 LED Dis. HLD.
Low Ballery Vol Indicator
CMOS LED Stopwatch/ Timer
Stopwalch Chip, XTL
Tone Ganerator
Tone Generator Chip, XTL
Oscilator Controllar
Freq. Counter Chip, XTL
Seven Decade Counter
Clock Generator
4 Func, CMOS Stopwatch CKT
4 Func. Stopwatch Chip, XTL
B Digi Unbv. Counter G A,
8 Dight Freq. Counter C.A.
8 Digt Freq Counter C.C.
4 Digit LED Up/Dawn Counter C.A.
4 0igit LEO Up/Down Counter C.C.
LCD 4% Dight Up Counter DRI
8 Digit Unw, Gounter
§ Function Counter Chip, XTL
CMOS Bin Prog. Timer/Counter
CMOS Owide-by-256 AC Timer
CMOS 8CD Prog. Timer/Counter
CMOS 8CD Prog, Timer/Counter
CMOS 555 Timer .
L‘MOS 556 Timer
p Amp Comparator
M mp Ext. Cmvr.
M )ual 0p Amp Comp
"
M 0
Voitage Cunvenuv
Waveform Generalor
Monolithic Logarithmic Amp
50ppm Bane—GAP Vo't Rel. Diods
Volt Ref/Indicator
wu Rat/Indicator
1983 tntarsll Data Baok (1356 paqnj

NEW
PRODUCT!
74HC00

PAL10KE
PAL12HB
PAL14H4
PAL10LS
PALI2LE
PALY4LA
PAL16L8
PALIGRE
PAL16R6
PAL 16R4
30012

TLO71CP
TLO72CP
TLOT4CN 14
TLOBICP B
TLoB2CP 8
TLOBACN 14
LM301CN
LM302H
LM304H
LM305H
LM307CN
LMJ08CN
LM309K
LM310CN
WM3TICN
LM312H
37T
LM317K
LM3I18CN
LM319N
LM320K-5
LM320K-12
LM320K-15
LM320T-5
LM320T-12
LM3207-15
LM323K

14

Fu
[

Hex 12-Inpul AND-OR Gate Arcay (High Output)
Quad $4-nput AND-OR Gate Array {High Dutput) .

Oct

Hex 12-input AND-OR- Inveri Gale Array {Low Output)
Quad 14-Inout ANG-OR-Inver Gate Array {Low Outpul)
Octai 16-)nput ANO-OR-nvert Gale Array {Low Qutpul)
Octal 16-1nput Register AND-OR Gate Array

Hex 16-Input Register AND-OR Gate Array

Quad t6-Input R
1982 Netignal PAL Data Book (176 pages).

9
1.39

59
1.19

ns s e

0D iy n 000

L poaam_nm

TARC138
T4HC139
TAHC147
74HC151
74HC157
T4HC160
74HC161
74HC164
74HC174
74HC|75

74HC243
T4HC251
74HC266
TAHC280
74H(373
T4HCIT4
74HC533

action
tal 10-fnput AND-OR Gate Array (High Output)

tal 10-(nput AND-OR-Invert Gale Arcay (Low Output)

jster AND-OR Gate Arra;
-$5.95

16 395
1.19
49
.69
.79
.55
1.00

NES7ON

LM703CN
(MMOK-15  1.35 LM709N
LM3407-5 .79
LM340T-12 7 1
LM340T-15 . 14
LM348N g L)

“

LM350K 14 1.95
LF355N B L] k]
LF356N LM747N 14 89
LM3I70N LM748N 8 59
LM373N LMIJION 14 1.49
LM377N LM1458CN 8 59
LM380N LM1488N 14 .69
LM3B1IN LM1489N 14 69
LM382N LM1436N 14 1.95
LM384N LMIB0ON 16 1.49
LM386N-3 LM18BSN 18 195
TL494CN LM1896N 14 2.95

TL496CP
NES10A
NE529A
NESJIY
NE53I6H
NES40H
NES4AN
NESS504

Lm20021T

LM3189N 16
LMJS0ON 14
LMJ905CN 8
LMI90SN 8
LM3914N 18
LM39ISN 18
LM3916N 18

149
1.59
59
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2708,2716,2732 & 2764 EPROM Programmer

JE664 EPROM PROGRAMMER
8K TO 64K EPROMS — 24 AND 28 PIN PACKAGES

Saif-Contained — Requires No Addltional Systems for Operalion

auml wvalidates, and checks tor prorlm orased EPROMs ¢ Emulates PROMs

or EPROMs = RS232C Computer intertaca lor editing /plwum loading * Loads data

Into AAM by keyboard = Changes data in RAM by keyboars « Loads AAM fram an

EPROM = Compares EPROMs |Dl :nnl-m dv"avlnnn . Cnplls EPROMI » Power In-

ﬁul 11SVAC, 60Hz, < 10W pi

ight tan nanals w/mnldld mocm bvoﬂn and pieces ¢ Slll 5 5/8 Lx 8%°D x

IA7H « Wi

JE664-A EPRDM Programmer . .$995.00
Assembled & Tested Includes JM‘SA Mouul:)

JE665 — RS232C INTERFACE OPTION — Tne JE665 R5232C Interface

Optlon Implements computer access 1o the JEG64's RAM. Sample soflware wrilten in

BASIC provided for TRS-BO® Modal |, Level tl Computer. 8aud rate: 9600. Ward

Lgih: 8 bits - odd parlly Stop bits: 2. Option may be adapled fo mnar compulers

JEGG4-ARS cprOM Prog. w/JEEES Option 1195.00
Assembled and Tested (Includes JM16A Modulg)

EPROM JUMPER MODULES — Tne JES64's JUMPER MODULE (Personall

(K Module) 15 a plug-in Module that pre-sats JEGB4 lor proper programm Egppulses to

EPROM & configures EPROM socket conneclions for that particular EPROM.
No EPROM EPROM MANUFACTURER PRICE
JM0BA 2708 AMD, Motorola, National, Intel, 1 $14.95
JM1BA  2715,TMS2516  Intef, Motorola, National, NEC, TI $14.95
JM16B  TMS271B Wotorola, TI (45,92, +12) $14.95
IM32A TMS2532 Wotorola, TI $14.95
M3z 2732 AMO, Fujitsu, NEC_ Hitachl, ntal $14.95
IMB4A  MCM6B764,
MCM88L764 Motorcia .§14.95
JMB4B 2764 intel $14 95
JMBAC TMS52564 Tl $14 95

CONSUMER PRODUCTS
SECURITY ALARM SYSTEMS

Home Alarm System
. instaliation e Presettable w/individual
3-digt code — no key nec, * Instant or 10-sec
dgelzyed warning system ¢ Alarm system Incl. win-
dow & door contacts « One GV batiery required (not
Low power consumption {0.0tmA) = Loud
audible alarm (900b) o Oelayed exit featurs
o System complets w/one comtrol Stalon with
buift4n siren and les! bultan: 4 magnetic contact
sets & connecting wires o entirs system

ST-05 ome Aurm system . $59.95

KEYBOARDS — POWER SUPPLIES

L v B 0 15

MICRD SWITCH 69-KEY KEYBOARD
. [iata Entry Keyboard, Encoded Dutput: 8-bit Parallel EBC DIC. Switching: Halt Emm 24-pin Edge
=3 Card Cannaction. Complete w/Pin Connction, Can easily be modified to ASCI c

Part No. KB69SD12-2 {Fits Into DTE-20 Enclosure)

319 95 sach

25 LaS% Wal 3B H

Paﬂ No. 855D18-1.

MICRO SWITCH 85-KEY KEYBOARD
wm Pmcusslnn Keyboard, 25 Pin Edge Card Connaction Supply Votta
[s OWERTY. Addltional Key Pads for

+5¥0C. Maln Keyboard
ursor and ward processing functions.
S .$29.95 aach

EHect —
18 L x5 W ks,

MICRD SWITCH 88- KEY KEVBUAHD ,(PAHALLEL)
Tata Entry Koyboaro ueed in 8 Diabl 1640 Terminal. Suply Volage: 4 5¥.
10-pin Edge Card Connection, Schamalic Inclule
| Part No. 888022 (Fits into DTE-20 Enclosure}

-12V. Switching: Hal
Uses 8048 Encodar Chip.
. $69.95 sach

case. 6 tt., 3 cond.
Part No. PS51194

POWER SUPPLY +5V0C @ 1 AMP REGULATED
Dutput +5VDC @ 1A (also +30VDC) 8, Input 11SVAC BCHz. 2-tons Lbizck/bciga) soit-enciosed
. black power cord

Transaction Tech

Data sheet incl

.$19.95 sach

Y2 W x 77D x 2% "H. Wt

Cu}rm +5¥DC @1

EO Circ, brkr, 8.
n/oft switch. B%

Part No. PS4070

POWER SUPPLY +5VDC @ 1 AMP REGULATED
rh?“ IZVDC

" Bindustries

adj. IDOmA nv In: SﬂVAl{‘ {isol, k@‘ Simn Innu| 115VAC

n | b bik. pow. cord.
7 lhl Oata xnm nclud

.§24.95 sach

POWER SUPPLY +5V0C @3 AMP HEGULATED
Input; 11SVAC, 47-440Hz. Quigut SVOC Adjusabls @ 3 amp. EVOC @ 2.5 amp. Adjystable cur.
rant imit, Ripple & Noise: 1MV rms, SMV p

Py T i, 2 b, Dais sheat
PartNo.OPS-1... .. .. ..

Daitron

— 2 mounting surtaces. UL recognized. Size: 4
cluded.

.$29.95 sach

SUmA fised, » 12000
a7
Part No

HADZS

MULTI-VDLTAGE POWER SUPPLY +5 +12 —12VDC REGULATED

Japut: 105-125VAE, 47-53H2 / 205-250VAC, 47-63Hz. Dutput: +5¥DC @ 2 amps Ad.. SVOT @
@ 1amp Ad]., —12V @ 2 amp ad]. Dvervoitage protection, Size: 12'%"'L ¥

X 3%°0. Data shoel included.

......... $39.95 sach

5%" Mini-Floppy Disc Drive
FOR TRS-80 MODEL | (Industry Standard)
Features single or double dnsity. Recording
ode: FM  single, double density.
Power. 4+ 12VD: f:om 1.6 amps max.,
j=5vDC SxOZSV) B amps max. Unil as pic-
tured at lefl (does not Incl. case, power supgg
or cables). 30-page data book Includ
Welpns 3% pounds. Size: 5% x 8'D

Limited Quantify!

PartNo. Price

FD200 .$179.
Single-sided, 40 tracks, ZSCK byﬁes capacity

............ $199.95

FD250
Double-sided, 35 tracks. 436K bytes capacity

EXPAND YOUR TRS-80
1o 116K, 32K, or 48K

**Model 1 = From 4K to 16K Requires (1) Dne Kit
Model 3 = From &K to 48K Requires (3) Three Kits
Color = From & to 16K Requires (1) Dne Kit

**Model 1 lqulpplﬂ with |'xpansion Board up to 48K Two Kits Required
One Xt Required for sach 16K of Expansion —

TRS 80 16K Copver
Kit comes complete with 8 each MM5290 (UPDMb/dHS) 16K
Dynamic RAM (*ns) and documentation for conversion.
TRS-16K2 *150ns . .$14.95
TRS-16K3 *200ns . .$12.95
TRS-16K4 *250ns . .$10.95

TRS-80 Color 32K or 64K Conversmn Kit

tnpul: 115VAC,

Part No. PS94V .

POWER SUPPLY +5ch @ 7.5 AMP, 12VDC @ 1.5 AMP SWITCHING
. 50-60H2 @ 3 amp/230VAC, 50Hz (%1 .5amp,
A | ches(115/230VAC) Outpat: SVDC @ 7.6 amp, 12V
13%"0 x 3%"H. W1. 6 lbs.

Fan volt./ pawar supply select swht-
amp. 8 . blk. pow. card. 1% W x

...... $49.95 each

C @1,

Kit comes with8 ea. 4164-2 (200ns). 64K Dyn. RAMs
& conversion documentation. Converts TRS-80 color computers
from 4K-32K Memory o 16K-64K Memory.

TRS-64K2 20008) . ... ... ............. .$54.95

: 90 |3I1V

0.2%. Ripple:
LT oW

put
Paﬂ No. FCS-604A

30mV p-p. Lo
4-15/16°

PDWER SUPPLY 4-Channel Switching Power Supply
Micraprocessor, mini-computer, farminz, madical -qmpmm and pvn\:ul mum applications. In-
[ C 47-440Hz Outpul +5V0C @ 5A,

ad ey

C @ 14, -12VDC @ 1A.
oy Ovucumnl nrn(scnnn Ad]: SV main aut-

1
.$69.95 each

.
4.25"W x 2.25"
JE224 Kit

JE224A Assur;bmn&'lslaﬂ .

POWER SUPPLY Adjustable Swltchlng 4 24vnc to 5 Amps
Ad]. 4-24V0L; 5VDC @ SA, 6VDC @ 4.BA, ¥DC @ 4.
Overvolta .?e Pmll:ﬂon Inuul TISVAC su/snnx Du(nul variations within 20mV. B.26"L x

C @ 3.3A, 18VDC @ 1.9A, 24VDC

... .879.95each
...... $99.85 sach

Computer Keyboard Enclosure
OTE Blank Desk-! Ton Enclosures
lasigned y modifica-
uon Niqh slrenqln upo-y moied
and peeces in mocha brown finish.
Siding raar/botiom ganel for urvk;s/
"‘. component access. Top/botl. paneds .
thick akum, aiodine fype 1200 timish ( |u nm
cokr) for est paini adhesion after modilicat
Venled top & bottom panets for cooting u"lclancy

Universal

Al

430

Door Security System
* Coded door alarm. = Inslant or 7-second delay
system, « Alarm actialed as door is opened
. Can Dbe de-activaled by pressing personal cooa
» Power: One 9V baitery (not incl.}. » Syslem In-
cludes one personal coded keyboard and ong

ragnetic sensor,
ES-07 oo ain $29.95

SOC 26 (Preiured)

Anti-Theft Auto Alarm System
« Autlible hora is activaled when door ér truak s

opened « Alarm sounds for 3 mun. — unlass turned
off by secrat 3-diglt code » Wire cmunPj will no!
deactivate alarm. = Code sel by owner. » Uses only
0.01mA power, » Sysiem compiete w/one biack-
box contrai undt: one personal coded keyboard, 2
sels of sensors; one audibie horn, & waring {incl

ane 104 fuse)
GA-06 auvto atarm . .$59.95

DIGITAL QUARTZ TIME PEN

o 5-Function: Hours, Minutes, Seconds. Month, Day e Liquid Crystal Display
+ 1/B clghs » Batary ncludad + Uses sandard Parker ink rofils  Ura-siim
design (5% x %"}

77ILK Black/Gold Trim .$9.95 each
77186 Stainloss Stes(/ Gold Trim .$9.95 sach
77ILR Red/Goid Trtm .$9.95 each

STICK-ON
CLOCK

5-Function LCD
Quartz Digital
nds « Month » Day » Flashing Color » Ideal for car, kit-

chen, bathroom, offica, « 1/4” digha » Runs 2 yaars on 1 battery (Incl ) » Size:
1-3/8” Aound. Specify : Red/ST-001R; Whita/ST-001W; Black/ST-0018

#ST-001____ (Spacity lefter) .$4.95 each or 2/§8.95

* Hours * Minutes o S

Stereo
Cassette Player
with FM Stereo Tuner Pack
« Lightweight Headphones

* Cr02/Metal/Normal
Tape Selector
« Anti-Rolling Mechanism

FEATURES: »Bive carrylng case. shoulder strap. belt strap,
lightweight headphones, FM slereo tuner pack & inslruction manual
« Talkline » Tone seleclor « Cr02/Metal/Normal tape selector » LED
operation Indicator + Bulitin microphane « Stoplelect, play,

. tast ap: selector Vol.
control + Ext. power Input Jack = Headphone jack * Au|o~5lop
mechanism (shuts off player when tape ends} *Antholling
mechanism (prevents sound from quivering when walking, jogging,
alc.) » Weight: 13 0z. + Requires 4 AA batterias {not included) » Size:

B°Lx 4"Wx 1-18"H
Model TWF-802 .......... $69.95

AM3-4 AA Alkaline Batteries . .......... 4/$3.95
umic
{ 3 Mini Stereo
- | AM/FM
L = U Receiver

WIYN HEADPHONES
—_—t “ gers, Cyciisis,
sknnu & Sporis Evenls
FEATURES: Li Lettiright 1, Full
fldelity slerso sound. Additional black soft carrying case and
shoulder sirap, Bell clip {hands tree). Operates an 3 AA cell batteries
{not incl. - see below). Compact gize: 3-1/8"H x 4-7/8"L x 1°0. Wt. 6 0z.

Model 2830 ........... $29.95

AM3-3 AA Alkaline Batteries .3/%2.95

Output Currant

___AMDS tAde)
WOC | 950C

7s 58 | vsoxamexisE
0.5 80| meljxl-
2] 48 | 400x488#162

SORENSEN Regulated Power Supplies
Sorensen’s open construction (SOC) power supplies are series-
regulated - solid-state systems, designed to provide reg. DC
voltages at 6 levels (2-28 virange). These units are open-framed
on sturdy black anodized aluminum for excellent mounting.

EEATURES: 115/208/230VAC Inpui @ 50-63Hz, Low Ripple: 1.5mVrms, Smy P-P maximum. Ad-
hisabie corant . Votage adjustmant contral, AN schomatics and speciications supplied with unit.
B roa mounting surtaces (Series F, bottom mouning only).

Siza (1nches)

BUG BOXT™ —— 30 Individual compartments
 Stores 60 8-pin or 30 14- or 16-pln DIPs « Haavy du-
ty Injection molded plastic = Clear plastic cover
slides & locks « Cover marked w/numberS 1-30
-Campanmam slze: 1 x 3.75° " deep * Box
size: 4.9°x 33" x 6" -Wslahl 1. 7501

G BOX™
Please specify color code: (B} Blue, (R) Red. (W)
White, (Y) Yellow

Part No./Color Code QTY PRICE

BGX-001-( ; . - 1 $228

BGX-010-( | . 10 19.98
ANTISTATIC

BGX-001- JAS 1 $329

BGX-010-(  }AS 10 2889

BUG CAGETM — 12 locations stars Bug Boxes,

Bug Boxes or Bug Trays » Modufar and in-

o ocking - Hoavy duty Injectlon moided plastic

« Each cage has 6 slip- Oﬂ ocallons * 2 cages per

pkg. » Cage size: 5-1/8° x 3-7/8° 4 colors

availablo - pisase Specity SR (B) Biue. (R)
Red, (W) White, {Y) Yellow

Pant NoJColor Code Price
BGC-001{  }2Cages (6loc. ea) ..$11.95/pkg.

BUG TRAYTM — stqres in Bug Cage * Molded
pl.snc » Three styles: Open (1 compariment 3.05" x

*x 8"); Vertical (5 compartments .5° x 4.5° X .87);
and Horizantal (8 compartments .4° x 3.95° x_6)
« 1deal for tools, hardware, components, etc. -Tray
size: 3.55" x 5.05° x 6" » Btack color onty

BUG BOX™
STORAGE
SYSTEMS

BUG CAGE!™ {BGC-001-___) with Bug Boxes

LS| BIG BUG BOXT™™ — Oesigned to siore
iarge IC's, Resistors, Capacitors and Dioﬂes * Divid-
ed Into three compartments measuring 1 x 4.15” x
5”7 deep »Three verticai and three horzontal
dlvldels included * Heavy duty injection molded
plastic » Box size: 4.9 x 3.3" § * Weight: 1.75 0z.

LS| BIG BUG BOXT™
Please specify color code: (B) Blue, (R) Red, (W)
White, (Y) Yellow

V" DTE-20 Panelwidth20” ...... $34.95 1
« 3,125" sq. x 1.665" depth
s ™) yrs. cont. duty at 20°C
PWS2107U Srns s - .S 8.95ea.
*PWS2107F New .. ... . $14.95 ea.
* 468" sq. x 1.50" depth.
® 10 yrs. cont. duty at 20°C

Sprite-style Fan
* 115V 50/60Hz
Muffin-style Fan
s ImpedJance protected, ambients to 70°C

« 3Betm free air delivery | |||
* For Apple users
* 105¢fm free air delivery
! 115V 50/60Hz 14W Wt. 17 oz

A I kT T
' JOYSTICKS
oK %&"gg{s $5.25
J5-100K }w‘" e
I }ggnsKr boty 8475

40K (2) Video Cu
e troller in Case .

JS-5K {Pictured)

UV-EPROM Eraser

-

;

PART NO.ICOLOR CODE QTY_PRICE 8 Chips - 51 Minutes LS

BLX0Ot{ ). 1§ 3.29

BLX-010-( "} o e 10 28.7% 5 "
ANTL-STATIC o i -

BLxao( s, 1 s 420 .

BLXOT0(  JAS.. . .. .. D10 aras

BACK PACKT — seit-adhesive labels for the
back of ICs » Shows exact internal logic in relatlon
to IC pins ¢ 532 labels in each packaqe (lncludlng
several blank labels) « Each package for 8, 14,

24, 28 and 40-pin ICs + Combo packaﬁ Includes
1,068 labeis for TTL ICs
« Microprocessor package con(a|n5 744 \abe‘s

1 Chip — 37 Minutes

Erases 2708, 2718, 2732, 2764, 2516, 2632, 2564. Erases up to 8 chips
within 51 minutes (1 chip Ih 37 minutes). Maintaing constant exposure
dlstance of one inch. Special conductive loam liner eliminates static
bulld-up. Bultt-in satety lo::k to prevent UV exposyre. Compact — only
8.00° x 3.70° x 2.60". Complele with holding tray for 8 chips.

PART NO. _ DESCRIPTION PRICE | Part No. Price
BTH.001 _ Horizonlal Bug Tray T$195 | BPTO12 | TTL . UVS-11EL Replacement Bulb . . .. .. $16.95
BTV-001 Vertical Bug Tray . .1.95 BPC-012 CMOS . i
8T70-001 Open Bug Tray ) 1.95 BPM-012 Combo D E-4 . 79 95
BTX-003 1of each Bug Tray (3} . .4.98 8PU-012 Microprocessor Uv EPHOM Eraser &
Custom Custom
ko) JUMPER AND CABLE ASSEMBLIES Custom Wall Transformers
STANDARD DIP JUMPERS (R S N ACand DCT

All jumpers use low profite dip plugs with heavy duty DHOY 92413212 sngieeng 12" 5.39 ypes
pins for repeated disconnect applications Dig2 92413224 | 80 uegeend 24" | 818 AC250 (P mq.u)
IRIEEO: D03 92413236 | 40 wngeend 36" | 6.89 Part No. tnput Output Price
s 040140 | 92413612 | 40 doubieena 12" | 9.49 AC 250 (above) 117V/EDHz 12VAC 250mA $3.95
o142 92410224 | 18 singe end 040240 | 92413624 | 40 douticend 24 IW-” AC 500 117V/EDHz  12VAC 500mA $495
oJiaa 924102 36 14 pingie eng DJM40340 | 92413636 | 40 doubie end 36 10.95 :g;ggg H;W 7:, ;22‘(&%';'5“ zggg
0014194 | 92410612 | 16 doubie snd 2 2mp X
ARl by | 1o s STANDARD D825 SERIES CABLES DC 800 120V1 svoc 4ooma s
DJ143M4 | 92810636 | 14 doubis snd Now you can order DB25 P or § connectors with the D682 120V/EDHz  8.8,12V0C 300mA .95
ONGT | 82411212 | 16 snge e E e 3 ey (R (et i) Des4%0 unviet: 9. 98YDC275mA §298
one2 | 92011220 | 16 sngie ena our standard fat cable In 44oat lengths Call today. 120V16D 41 o ot
S micoonn ML oeeties) 5 DC1200 120V/E0Hz  12VDC 300mA . .$2.95
018116 | 92411812 | 16 doudleend ___ STANDARD CABLES DV9200 1A7V/EDHz OVAC200mA ... ... .$3.25
D626 | 920118.24 el g Cable Length Connectors Pnu S:mr's !
DA16316 | 92311636 | 16 doudiewna
R G vowm §785 8" Floppy Disk Drive
oa242 92412224 | 24 & feet 1-DB25S 8.49

:;::;;?: :. 4 feet 20825 13.49 * Single-Sided

2 N
e o) 4feet 1.0B257/1-08255  13.75 « 77 Tracks
92012638 | 24 double et DB25S4S 4 feet 2.08256  13.95

= 400/800K Bytes

Send S.A.S.E. for Monthly Sales Flyer!

12/82°

$10.00 Minimum Order — U.S. Funds Only
California Residents Add 6%z % Sales Tax
Posiage ~— Add 5% plus $1.50 Insurance

Mail Order Eiectronics « Worldwide

am

1355 SHOREWAY ROAD, BELMONT, CA 94002
PHONE ORDERS WELCOME — (415) 592-8097

Spec Sheets — 30¢ each

Send $1.00 Postage for your
FREE 1983 JAMECO CATALOG
Prices Subject to Change

T.hNE wi
x Nu,
Teiex 1 75"4;3”

W\

CO

Capacity
* industry Standard

features

The FDD100-8 B8~ Floppy Disk Drive (!ndu!l;l S(andavdz
M double

singie or double density Recording mode. F|
denstty Transfer rate: 250K bits/sec. singie danslty. 500K bits/sec.
double density. The FDD100-8 is designed to work with the single-
sided soft sectored IBM Diskette |, or eq. disk cartridge. Hard-
sectored optlon avallably. Power: 118/230VAC @ 50-60Hz, + 24V0C
@ 1.7 amps max., +5VOC @ 1.2 amps max Unn as pictured abova
(does nat include case, power supply, of cables), Size: 8.55"W x 14

Weighs 12 1bs. Il 96-pg. manual.

Price

FDD100-8 “Buy 1for ...
FDD100-8 Buy 2 for .
FDD100-8 Buy 104or

.$269.95 each
.$259.95 sach
.$249.95 each

CIRCLE 47 ON FREE INFORMATION CARD

WwWWw americanradiohistorv com

286} 43an303d
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Unit ) Unit
64K DYNAMIC RAMS Price  Z80A Price
4164 150ns 750  Z80A CPU 5.50
4164 200ns 6.50  780A.CTC 5.50
Z80A PIO 5.50
16K RAMS Z80A DART 15.00
4116 150ns 1.75  Z80A DMA 20.00
4116 200ns 150  Z80A SI0/0 20.00
Z80A SI0/1 20.00
STATIC RAMS Z80A S10/2 20.00
2016P 1 100ns 7.00
2016pP 150ns 6.00 8000
6116P-3 150ns 6.50 8035 5.50
s B g om ol
- - ns . .
E Iectror“c 2114LC-1 300ns 1,50 ggggg (5388
. .
EPROMS 8155 6.00
Kits make || | ‘o 0 82 32
B ns . .
great e, @GR oms b
] - ns . R
Christmas 2764K 2500 1500  8255A5 4100
f 2764-4 450ns  13.00
g.ftsl 2764-3 300ns  14.00
= 2532 450ns 6.50
Available at stores nationwide. 2564 450ns 13.00
Call TOLL-FREE for the name of the
Hho o . o MINIMUM ORDER : $25.00 MONARCHY ENGINEERING, INC.
380 SWIFT AVENUE, UNIT 21 PO BOX.5517
1983 HANOBOOK/CATALOG! ® VISA & MASTERCARD SO SAN FRANCISCO, CA 94080
SHOP EARLY! ACCEPTED (415) 873-3055
801 Pocket Dics ® PLEASE CALL FOR QUANTITY PRICING ® PARTS 100% GUARANTEED * PROMPT DELIVERY
802 Signal Injector A CALIFORNIA RESIDENTS ADD 6%~ SALES TAX/SHIPPING CHARGE $3.00 UNDER 3 LBS
803 Space War Gun @ S
05 Loy Frobe .'!!

806 Burglar Alarm ! 4 '.
808 Decision Maker (/)
809 LED Psndulum Metronome 2\

811 Doubls Decision Maker
812 Siren Oscilistor
814 Robot Blinker
816 Mini-wink

* GOLD *
11" BIFURCATED
CONTACTS

AST LAMPS (SIE P-25%6,
3°LOW) SNAPS INTO 4 §
HOLZ, HAS 6" LONG WiRE

818 Fish Calier

820 Shimmer Lights
821 Christmas Tree
822 Ona Channel Color Organ
824 Automatic Slren

826 Fuzz Box

828 9-Volt Power Suppty &
830 Multi-purpose Powsr Supply
834 Color Organ 3channel, 1-control
836 3-channel, 4-control Color Organ

840 Variabis Strobe Light

842 12-volt Color Organ o
844 T.V. Jammer o -
846 12-voit Strobe Stick

850 Whooper Alarm

852 Combination Lock/Alarm Control

856 Electronic Tennis

858 Digital Roulette
861 Big Sound Portable Organ
862 Fuli-wave Motor Speed Control
866 Digital Slot Machine

> o
870 Morve Tester
876 6-digit Digital Clock @
878 Digital Blrd
882 Musical Horn
834 Sound Activated Coior Drgan, 1-channel
835 Audio Amp/itercom
830 Step-action Timing Tester
892 Telephone Hold Button
894 Phator Gun/Sound Generstor

860 5-24 Voit Regulated Pewer Supply

868 Digital Olcs

830 12-voit, 2-amp Regulsted Power Supply
888 Librarian Termentor

898 Binary Clock

EADS B-2575

N>
[5¢ 101 10010

BAYONET
. I3V BULBS

#RH GEIBIE 330MA  T-3Y
LIST PRICE 15 10/¢2 70

10/ 75¢ 24 100/$650
"5 557 1000/255 1.2 g
2-1/4" 80 SPEAKER

MINIATURE UIT MFD 8Y
SUAM IN USA, HAS 578"

FOR AEEPING, SQUEEK
ING OR VOICE PROJECT

oEzP
99
302
51445

VHF/UHF

27 CHANNEL A-1
MIDBAND
Varactor

: | TUNER
il HI-GAIN, BRAND
NEw, FOR UPGRADE OR
CONVERTER USE.

If OUTPUT, USES +12V AND +24V
SUPPLY. T-1195  WT 1/2 LB

Brand New 115 VAC
8 Track TAPE DECK

e

W 28/56
EDGE Connector

* GOLD W 3-LEVEL PINS %
) $Q s INSTRUMENT CASE
coxss 0/49. LOCAL MFR NEEDS LEADER 'SCOPES
s 18 [00/3 80, T o0tswT Neep THe Cases:
« Il S0, HE SELLS 'EM TO US! THE
$
1000/2750. s0 18 REPLACES WITH 2 SCREWS. BACK
HAS BANANNA JACKS AND CORD
WINDER TWO TONE BLUE COLOR
GREAT FOR HOMEBREW PROJECTS

BCD Thumbwheel

SWITCH 5l iwment
E 9 2i124 .
] CONTACTS
$TD SIZ€
CaN BE o
stackeo Ml LEA
TO ANY WIDTH ACID BATTERY
OUTPUT 1S 1-2-4-8 WITH
COMPLIMENT

27 B8l 207

CARLING

5 ZR, SPST CAST
sy | "'* AR Mo s 2 o
Dufy 3 case | O B <

Momentary
10 Amp ROCKER

SNAPS INTO 3/4" X |-3/8"

CUTOUT SPECIFY YOUR

CHOICE OF RED, WHITE OR
BLACK ROCKER

81.25

PC TRANSFORMER
0-9 DUAL 13V 350 wA

Sl (Y
RECHARGEABLE SEALED KBS IEZ”
$]50 %
SIZE: 5-3/8" X 3-1/8" X 1-7/8' ,

MARINE
TOGGLE SW!TCH
HEAVY DUTY

SIGNAL MATS
TAPESWITCH MODEL CVP 7~

623 15 UL APPROVED =
MEASURES 6 X 23"~ f el
- $7 95

PIN MOLEX e 0sy

4 6000 FOR
$1.50 A FEW
81195 {6 07}  DOZEN AMPS,

~4® PILOT

FRONT PANELS ARE PUNCHED, BUT

1-5/8" X 1-1/4" X |-1/4"

4 X5 CALCULATOR

WITH PLAYBACK ANP

Keyboards

4 X3 MATRIX, 20
KEYS, MECHANICAL
TYPE, TOP QUALIT

J LOOKS GREAT
IN CAR OR BOAT

[LIGHTS

< 14V_OPERATION

¥ SNAP- N OESIG
Y

A Z
& P /’9 30z FITS 142 X I"HOLE
"@/ SOC B-1193 RED

Call this toll-free number for your
FREE, 32 page, 1983 Handbook/]
Catalog and for the name of the store
nearest you.

Utah 1-801-628-3627

1-800-453-1708
PPG Electronics Co., Inc.
791 Red Rock Road
St. George, Utah 84770

3 AG FUSES €A B-1194 BLUE

F-0102 WwT 1 0Z

35A 32V

MFD BY LITTLEFUSE
F-0101 wT |02

COMPLETE
3 TRACK TRAM

SPORT
QUALITY BUILT BY MOTOROLA WITH
AUTO TURN ON, END OF TAPE SEN-
SOR, AUTO TRACK CHANGE, 118 VAC
CAPACITOR START MOTOR, STEREO R/P

D : W -1724 250

MFD BY BUSS
TRONICS GREAT FOR HOMEBREW
PHONE ANSWERERS, ROB0TS, ETC. EACH
i IO ¢
[4

ANTITY
OUTSIOE USA SEND ) FDR CATALOG u

SARASOTA, FL. 33578\

Phone Orders 813-953-2829
CONTINENTAL US ADD %! 60 FOR THE
FIRST LB 8 50° FOR EACH £XTRA LB,
WEST COAST ADD $1.80 FOR THE FIRST
LB 8 50¢ FOR EACH ADDITIONAL LB
27 MININUM ORDER %15 CREDIT CARD

4X3x.1

25/3% wrzoz
10z 250/48
worcr R 1000/430 12.e

RADIO-ELECTRONICS

-
s
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Lowest Prices
Video and
Electronic

Components

SO ST

A-C$75/75 75 ohm inputs/75 ohm output $2.75 ea. 10/$22.00
A-CS75/75P Protessional version of above $7.50 ea. 10/560.00
A-CS75/300 75 ohm inputs/300 ohm output $2.75 €a.10/$22.00

REPLACEMENT TV GAME/COMPUTER SWITCH

A-STVC STD RCA INPUT/300 ohm \@
= 2

output $2.50 ea. 10/520.00

UHF/VHF/FM MATCHING TRANSFORMERS
Converts 75 chm to 300 ohm inputs

A-MT75-300 Indoor universal 69¢ ea. 10/55.50\
A-MT75-3008 OQutdoor with boot 99¢ ea. 10/58.00 s

UHF/VHF/FM e
HYBRID SIGNAL SPLITTERS %
Spiits one input lo multiple outputs ‘.

A-CMS2-M.2-way spiitter (75 ohm) $1.65 ea. 10/$13.00
A-CMS3 3 way splitter (75 ohm) $2.25 ea. 10/$18.00
A-ACP4 4.way splitter (300 ohm) $2.25 ea. 10/$18.00

UNIVERSAL REPLACEMENT ANTENNAS

A-ARB SONY Trinitron type antenna $7.99 ea 10/S64.
A-ABS-U Back-of set VHF/FM antenna $4.25 ea. 10/$34.00

POPULAR VIDED
CONNECTORS/ADAPTORS

A-FB1CF toF female splice 50¢ ea. 10/54.00

A-VAS F jack to RCA plug adaptor $1.49 ea. 10/$12.00
A-VA10 RCA jack to F plug adaptor $1.49 ea. 10/$12.00
A-VAS5 RCA jack to BNC piug adaptor $1.69 ea. 10/$13.50
A-VA2 Double female BNC adaptor $1.99 ea. 10/$16.00

20 Ba

34 PiN RIBBON %ABL ONN B

NN $225

70 PIN RIBBON CABLE CONN $150
PRINTED CIRCUIT BOARD

47 x 6" DOUBLE SIDED EPDXY BOARD %, THICK
$.60ea. 5/52.60

TRANSISTOR SPECIALS

2N13G7 PNP GE TO-5

2NB2Z) NPN SWITCHING POWER
MRF 1004 CB RF TRANSISTOR NPN
IN3TRNPN 51 T0-3

NGB PNP $1 TO-3

TIP 2985 PNP 5

z

z

3

2

@
g
o

8
e ow

TIP 141 NPN 51
MUE 55

BU2E

P GE TO-5
PNP GETO-3
s 50

use

B2 ESUHESR8E s B8R RRBE

3
TIp 145

<
3
¥
y——_ L B22A0E

us?

O
CPU’'S & SUPPORT CHIPS o 2w @ 2w - &
r-3 B P
0R0A 27 8 — 5% 006 8 400 ® o W gien - 'R
4007 i 1 B 74C74 50
(o] sx i -7 e RO 'R us o %
AMD 2901 o> 29 €95, | 200 ® aw0 & 4510 B aCE — 140
0.9  &27(AMIET) - 7.9 «0 46 a2 % 461 B Ce8 - .50
@12 25 g0 1500 a1 2z s & 4614 - 140 U™ - 0
Q4 .60 602 600 12 2 4044 55 %15 - 1680 T4C83 %
a1 2% Z80A CPU 3% 013 % 4048 90 %18 ™ JAC154 — 2.50
s Bomk e R 3 o2 omom odmol
[y 7] Bt} 8% TR ke - E% -3 now o um
ans 450 TMSHZING s [ 47 oo aed R eI = ()
8156 900 &7 % w01 - 4 403 7 asm B e 1w
8237 — 1400 e N 0 aes %0 MCH - 2 MCIE - 120
4z 600 e8w0 gy g : m : ;g g 740192 — 130
g ROM'’s wz z x i - R am
RAM's 577 e & = e z 74(:9,3 Tam
2023 n 2% 4025 % an 20 74CH — 120 7CIR - 3%
Eore) 595 16+ ax o2 95 T B z
21011 245 me 8. 40 4077 36
21maL 195 BR 7%
AL NEY s s DOUBLE SIDED DIP RIBBON
e =l s o CABLE JUMPER ASSEMBLIES
A O T i BPINGLONG ... $ 2,00
N e o < MPINIZTLONG .. ......... ond® $250
et 1% A 300 RS 232 CABLE
63 VH wses tagmAl o 10 Conductor, # 22 color coded wire,
41615 196 745474 6.95 gray PVC outer cover, 3/8” diameter
r k- 40 per f1. — 100,/430.00
Z6104-4 250 Add 20% postage for orders under 100”.
6183 6.50 Add 10% postage for orders over 100"
8264 14164-2¢ 125
INTERFACE SHIFT
& DRIVERS REGISTERS SPECIALS
1488 80 MM1402 1.75
1488 .80 MM1403 175 ’,
% 2 s i CPU’s CRT Controllers
2 M5O, .50
i T s 50 8502 ... .$6.00 TMSSIZ7NL ..... $ 9.9
8833 250 MMS05% 250 80B0A. . 2.75 6845. 13.96
83 200  MMB0S 2%
e 30 msse ;m Z80A .. 375 8275. 16.96
MME321 950 MMS060 50 .
MME369 250 ROM'’s
UART’s . 2732 ...§ 795
TR16028 386 Mesea 2% RAM'’s 2716 4.00
PT a8 EE I 7 211414, .$1.35
e e e 41162, 1.60
4 PIN HEA . 3781, DISC Controllers
A e $1.90 N mraso2-132kx8. 8.95
40 PN HEADERS . 1.10 [ 93L422BIPOLAR. . 5.95 470 25,00
50 PIN EDGEBOARD CONN. 3.95 [l 4164264K ... 795 4793 35.00
26 PIN EDGEBOARD CONN. 2.50 RIAZRIBY. L e 49 1795 ... 45.00
50 PIN RIGHT ANGLE CONN. 3.95 4118-4. 6.95 1797 ........... 45.00
20 PIN RIGHT ANGLE CONN. 2.26 D765C. . 25.00
50 PIN RIBBON CONNECTORS
PIN RIBBON CABLE CONN 68000LB .. ... i a .$70.00

SPECIALS GOOD THRU DEC. 1982

A-VA14 Quick connectF plug adaptor 89¢ ea. 10/$7.00
POPULAR VIDEO HOOK-UP/DUBBING
COAXIAL CABLES

(Molded heavy-duty construction) Q

A-VC106 RCA piug to mini plug (6 ft) $2.75 ea. 10/$22.00
A-VC306 RCA plug to RCA plug (6 ft.) $2.75 ea. 10/$22.00
A-VC406 Quick F plug to quick F plug (6 ft.) $2.99 ea. 10/$24.00
A-VC612 BNC plug to BNC plug{12 ft.) $5.99 ea. 10/548.00

TTLIC SERIES
2 - .

7400 17
7401 7
7402 ”

17
2
2
3
35
27
24
17
2
0
a2
50
)
37
7420 17
30
k<]
0
1
27
27
27
7
3
5
0
75
)
&

450 17

74162 .80
% e B
4164 ~ 50
473 35 jaes © 8
7474 40
s S e - 0
7476 74170 160
0
S . Mmoo
7483 50 74174 65
7175 60
7485 65 14
176 - 75
7486 2
7488 1o, A0 -5
7490 24181 — 1.90
7491 a5 PAIE2EC RtS
2482 a5 14190 - 70
7493 O =)
7498 60 74192 - 70
2455 s 74193 - 79
7496 60 14184 - 89
74107 ~ 35 74195 - 48
74116 — 160 741%6 - 75
74121 35, 74197 75
an 39 MR - 10
74123 a2 18273 85
74125 - 45 74279 ~ 60
74126 a5 74298 - 85
74185 - 75 7435 - 65
24148 _ 125 74367 - 65
74150 - 1,10 74390 %0
74151 - 50 75324 175
74153 40 75325 — 150
75154 -~ 110 75482 - 105
74156 - 50 9601 7%
74157 - 50 9602 7
74160 — 85 DS00S6H — 1.50
74160 — 65

VHF/FM SIGNAL BOOSTERS/
DISTRIBUTION AMPLIFIERS (75 ohm)

A-CMA1 One output booster (10dB Gain) $9.50 ea. 10/$76.00
A-CMA4 Four output booster (3dB Gain) $11.95ea. 10/895.00

‘,gﬁ\ 0 EXPERIMENTER/TECHNICIAN
S“ C\P‘\" ELECTRONIC COMPONENT KITS
SYE Each kit in reusable compartmentalized

o= storage cabinet

i = SK-CB5P1to . 1M (150 pes)
= SK-RM25 10 ohms to 10 meg (350 pcs)
SK-RM50 10 ohms to 10 meg (350 pcs)

ONLY %9.95 ea.
P« FREE BONUS

30 watt soldering iron with each kit ordered ($4.99 value)

o hmere—m——

FULL WAVE BRIDGE

pav 2a |
100
200 8G

400 ! 100
600 | 130

]
&
ABBRaRBsMRBNNAEABRNNEN AR E RSB RBONEY

QNUS! - RECEIVE A FREE GIFT
B WITH EVERY ORDER $50 OR OVER
$50 order receive free auto Im signal booster ($12.50 value)
$100 order receive free ultra light stereo headphones ($25 value)
$200 order receive free am/fm stereo walkman type radio with
headphones ($50 value)
LIKE SAVING AN ADDITIONAL 25%

STEVEN PRODUCTS

P.O. Box 698, Melville, N.Y. 11747
To order call collect

(516} '752-0060

* VISA » MASTER CHARGE
* CHECK » MONEY ORDER
N Y. STATE RESIDENTS
ADD APPROPRIATE SALES TAX

Add 1or Shipping & Insurance
10 §250.00 s aso
$251.00 10 $500.00 600
$501 00 10 5750 00 8.50
$751 0010 §1000 00 1200
Oves $1000 00 12.50
COD.’s extra

CIRCLE 75 ON FREE INFORMATION CARD

POX ’ OR BOARD NOJSORWIRE DIP SWITCHES
ey = 5 WRAP WIRE CTS206 4 4POSITION125
‘MI? Ihlc:(vjl’(hH‘IO spacing SINGLE STRAND €TS206 7 7POSITION 1 40
4% x 6% ... .. $1.95 - CTS206 8  8POSITION 150
100°...$1.40 CTS206 10 10PDSITION 1 95
CRYSTALS — 2.95 6a. TOGGLE SWITCHES 60 o501 — 150
P OPpT CENTER OFF 8).75
1,000 4.000 6144  18.000
2000 5000 8000 18432 SCR’s TRIAC'’s
3 COOUR 101000 201000 154 [sa |34 (1108 | PRV 1A |10A 284
00| 45| 60]1.40 100 [ 45] B0[155
0! 7| 80(190] 900 200 84]1.30]2.10
7 WATT LD 65 LASER 400 | 1.20 |1.40 | 2.60 12,00 400 [1.30[1.90(3.10
DIODE(IR) $8.95 600 [1.8073.6015.00 600 (200(2.75]4 30
25 watt Infra Red Pulse [SG 2006 equiv.!
Laser Diode (Spec sheet included)| §24 95 | L1411-1R DETECTOR . .3/$1.00
FP 100 PHOTO TRANS. . .§ .50
2N3820 P FET $ .45 RED, YELLOW, GREEN or AMBER LARGELED's.27. .6/$1.00
2N5A57 N FET $ 45 MLEDS2IRLED. . .. Lo . B 8 .75
2N2646 UJT. $ .45 MRD14B PHOTO DARL. XTOR .5 50
ER 900 TRIGGER DIODES 4/$1.00 TIL 1190PTO ISDLATOR K
2N 6028 PROG. UJT $ 8 JL-5OPTOISOLATOR ... .......... .
DISC CAPACITORS t WATT ZENERS: 3.3,4.7,5.1,5.6,6 8,82, 9.1, 10,
1UF 16V 10 5900 160/58.00 12, 15,18, 0r 22V . . B .6/51.00
.01UF 35V 16 $1.00 . 100/$5.00
\N3148 (IN913) . 5/1.00 | 20KV 250MADIODE ... 51.90
TANTALUM CAPACITORS ON PC R H A
B R 10UF20v  —§ .40
ATUF35V 5/81.00 o9rq0y 8 30 PRV 1A 3A 12A 50A 125A  240A
iiiUzz\fSV :’:;g 15UF 16V 3/81.00 00 06 .14 35 90 425 6.00
, 30UF6V  5/§1.00 200 07 .20 .40 130 525  9.00
220F20V 6/$1.00 oo s @
330F20V 48100 e 400 09 25 65 150 650 12.00
47UFIBV 415100 galraov 310 600 11 30 80 200 85 1500
68UF3SV 3/$1.00 oicen o g 800 .15 35 100 250 10.50 18.00
200UF 20V 175 1000 20 .45 125 3.00 1250 26.00
FLAT RIBBON CABLE
DIP SOCKETS GRAY, 28 gauge
8PIN .17 20PIN .30 26 conductor .. .60/ft 40 conductor .. !90/ft
14PIN .20 24PIN .35 2 A——."
16PIN .22 28PIN .40 .5V at 800ma SOLAR CELLS
18PIN 25  4OPIN .60 e
3”diameter $4.35
RS232 7 SEGMENT DISPLAYS
FSCB024-4 digit DL-707C.A. .37 .8 .75
CONNECTORS C.C.8"display .. ..§5.95 FNDB10.8"CA . . .$1.95
} o FND 359 . $ .75 FND803.8"CC .. $1.95
gg 2222 ’f';fneale $3 ;: FNDS03C.C. 5% .§ 85 MANS4C.C.Green .5 .75
: DL-704 3°C.C.....$ 85 MANB2C.A. Yellow $ .75
HOODS.... ... 125 e

BERIBARKHEI AN

s
(P66 -
s -

LM31IT
7BLOS, “BLIZ
4194D

m
3207 532.150r 24 § .90
78M0S . $

12v OC BELAYS
TTL SIZE

64 | 25A
%0 | sP. 1200 b coil
1.30 1220 %6
185 330 D.P. 400 chm coil
190 | 4.40 15
N
WSIT - 36 ST -~ 8
MSWO - W TAS2Y - T
78112 — B MLSH0 — 0
U113 — 46 MS21 — 0
asna % L5242 — 120
TWSIB — B ALSMI — 1D
MG — 125 MSM4
05125 £ 7415245 150
WS 46 TMSHT - TS
MSI™ - % TLSME ~ 110
TULSI® — 46 | ASE -~ 68
8137 % 745253 -
4518 50 LSET 8
MLSIB - 52 TUSEB - 68
TLSIS! — B ALSZR - 140
TSI - 40 TALSHE — 80
TALSISS - 80 ALSZT — 116
TALS156 ® TALS27 48
TMLS157 45 TS0 180
MLSIH — A8 TMSH - B
LS 0 TASH0 — TR
745181 . 0 TMSED - B
THLS 8 B TMSZ8 - 100
7405183 P TALS30 ~ 2.00
TaLS164 COL e =
7es165 -~ gp  ASEE - &
TaS106 - @ IMSH - B
TS — 175 LSEB - 8
L5170 — 150 MSIB 1B
TMSIT3 §.] TALSITA — 1B
TALS174 A6 TMSIT - 12
LSS . 40 TASES - &
745181 — 195,  ALS30 - 130
T4LS10 0 74,533 Lk
745191 & MS¥E - 250
nalsim - g o TALSEN — 160
7415183 06 AseR - 300
TALS 194 7S BILS7 1.0
TALS 196 90 BILS98 — 1.0
4L5 198 6 &% 125
msmn-_tw O *
25052669 1.50
AR -
MOBT 1.7 741 - 80
o 1w CAmE- 1.7
Jrvigipte LMt - 175
v — w0 18
v 280 68 - 50
L8 140 e 1,75
e a0~
vy cABMA 186
e caam - 180
LMSEE - 3 o *
548 - 350 ADZY00LD ~ 4.95
oy ADS2IKD — 3%
w5 - CcAIMO— 1.0
8- = B0
no— ® ans . w
IEH - 40 wamos — 1%
uc— ® DexDs 1 7
ey FCC - 30

* REGULATORS
$1.75

[

s 9 LM305G s .75

s 60 3407568 9 12
15,180r24V.. § .85

35 LAS1412, 12V 3A$3.95

POSTAGE ADD 10% FOR ORDERS UNDER $25.00
RATES
ADD 3% FOR ORDERS ABOVE $50.00

ADD 5% FOR ORDERS BETWEEN $25.00 AND $60.00

TERMS:FOB CAMBRIOGE, MASS. SEND CHECK
OR MONEY ORDER. MINIMUM TELEFHONE,
C€.0.D. PURCHASE ORDER OR CHARGE $20.00
MINIMUM MAJL ORDER $5.00.

CIRCLE 57 ON FREE INFORMATION CARD

www americanradiohistorvy com

SEND $.25 FOR QUR CATALOG
FEATURING TRANSISTORS &
RECTIFIERS., 145 HAMPSHIRE
ST.. CAMBRIDGE, MASS, 02133

2861 H3aW3o3d

-
[4)]



4164 5 5625 TMM2016 =iy~ 4's

ALL MERCHANDISE 100% GUARANTEED! CALL US FOR VOLUME QUOTES

T I DISC - 8000
2101 S 2£T(4gs)RAMS CONTROLLERS 2,25 321 8035 5.95 680006800 99.95

; 1771 16.95
5101 256 x 4 (450ns) (cmos) ! 1791 ot 280-CPU 3.95 2039 8 6800 4.95
210241 1024 x 1 (450ns) . i INS-8060 17.95
1793 38.95 280-CTC 5.05 6802 7.95
2102L-4 1024 x 1 (450ns) (LP) ) INS-8073 24.95
1795 54.95 Z80-DART 1525 6808 13.90
2102L-2 1024 x 1 (250ns) (LP) ] 1797 5495 - 8080 3.95
2111 256 x 4 (450ns) ; 6843 34°95 280-DMA el 8085 5.95 pS09E 1952
2112 256 x 4 (450ns) ] 8272 3995 280-PIO 5.75 8085A-2 s 6809 12.95
2114 1024 x4 (450ns) i UPD765 39.95 Z80-S10/0 1850 o POCE P 295
2114L-4 1024 x 4 (450ns) (LP) ; 1691 18.95 280-S10/1 18.50 o BA 6820 4.95
2114L-3 1024 x 4 (300ns) (LP) ; 2143 18.95 280-S10/2 18.50 L 6821 3.25
2114L-2 1024 x 4 (200ns) (LP) ! INTERFACE 280-810/9 16.95 2088 33,52 6828 14.95
2147 4096 x 1 (55ns) d 8T26 LD 89.95 6840 12.95
TMS4044-4 4096 x 1 (450ns) ! 8T28 i 4.0 Mhz GHER vdB 6843 34.95
TMS4044-3 4096 x 1 (300ns) i 8795 ) AR Yoo 8156 8.95 6844 25.95
TMS4044-2 4096 x 1 (200ns) ¥ 8T96 1 . 8185 29.95 6845 14.95
MK4118 1024 x 8 (250ns) o 8797 LIEHEE a0 8185-2 39.95 6847 12.25
TMM2016-200 2048 x 8 (200ns) . 8T98 UL Uk 8741 39.95 6850 3.45
TMM2016-150 2048 x 8 (150ns) DM8131 - DN 200 8748 29.95 6852 5.75
TMM2016-100 2048 x 8 (100ns) DP8304 . Z80A-P1O 6.00 8755 32.00 N
HM6116-4 2048 x 8 (200ns) (cmos) . Ds8835 . Z80A-S10/0  22.50 S %2
HM6116-3 2048 x 8 (150ns) (cmos) ; DS8836 . Z80A-SI0/1  22.50 Poe2 UUL8
HM6116-2 2048 x 8 (120ns) (cmos) MisC. Z80A-SI0/2  22.50 S0 G
HM6116LP-4 2048 x 8 (200ns) (cmos)(LP) 6.95 3242 Z80A-SI10/9  19.95 6880 228
HME116LP-3 2048 x 8 (150ns) (cmos)(LP) 8.95 3341 o 6883 24.95
HM6116LP-2 2048 x 8 (120ns) (cmos)(LP 10.95 MC3470 . 68047 24.95
)(LP) e .0 Mhz
2-6132 4096 x 8 (300ns) (Qstat) 34.95 : 68488 19.95
11C90 L 280B-CPU  17.95 800
LP - Low Power Qstat = Quasi-Static 95490 . Z80B-CTC 15.50 o iz
2513-001 UP 9.95 280B-PtO 15.50 68B00 10.95
2513-002 LOW 9.95 68802 22.25
DYNAMIC RAMS ooyl e Bt | e
76477 3.95 68809 29.95
TMS4027 4096 x 1 (250ns) 76489 8.95 8132 349 68810 7.95
MK4108 8192x1 (200ns) i AY3-8910 12.95 28671 3395 68821 12,95
MM5298 8192x 1 (250ns) : MC3340 1.49 68845 35.95
4116-300 16384 x 1 (300ns) CRT 68850 2.95
4116-250 16384 x 1 (250ns) d CONTROLLERS L
4116-200 16384 x 1 (200ns) 1 CRYSTALS 58800 2IMHZ
4116-150 16384 x1 (150 X D
x { ns) d 68845 35.95 32.768 khz 1.95
4116-120 16384 x 1 (120ns) HD46505SP 15.95 1.0 mhz 4.95
2118 16384 x 1 (150ns) (5v) 6847 12.25 1.8432 4.95
MK4816 2048 x 8 (300ns) (5v) 68047 24.95 2.0 3.95
4164-200 65536 x 1 (200ns) (5v) 8275 29.95 2.097152 3.95
4164-150 65536 x 1 (150ns) (5v) 7220 99.95 2.4576 3.95
) CRT5027 39.95
5V - single 5 volt suppl ! 3.2768 3.95
pply CRT5037 49.95 3.579535 3.95
TMS9918A  39.95 ’ 305

BIT-RATE d 3.95

EPROMS GENERATORS : 3.95

1702 256x8  (1us) MC14411 11.95 - 3.95

2708 1024 x 8 (450ns) ] BR1942 B | g-gg

2758 1024 x 8 (450ns) (5v) ] R0z oo 3o
2716 2048 x 8 (450ns) (5v) d COM8116 10'95 . 3'95
2716-1 2048 x 8 (350ns) (5v) : O oT5e | 3%
TMS2716 2048 x 8 (450ns) . -
TMS2532 4096 x 8 (450ns) (5v) i UARTS 3.95
2732 4096 x 8 (450ns) (5v) . AY3-1014 3.95
2732250 4096 x 8 (250ns) (5v) :V5"°‘3 g.gs
2732-200 4096 x 8 (200ns) (5v) : T;:ggg 3-92
2764 8192 x 8 (450ns) (5v) . Mt 4
2764-250 8192 x 8 (250ns) (5v) ; e ¥
2764-200 8192 x 8 (200ns) (5v) . o o
TMS2564 8192 x 8 (450ns) (5v) I IM6402 Sen FUNCTION

MC68764 8192 x 8 (450ns) (5v)(24 pin) 1M6403 i : - GENERATORS EXAR

R INS8250 . . XR 2206

Sv - Single 5 Voit Supply MC4024
KEYBOARD 395 XR 2207
LM566 1.49 XR 2208

CHIPS X
R2206 375 XR 2211
EPROM ERASERS AY5-2376 11.95 ACQUISITION 8038 3.95 XR 2240
AY5-3600 11.95 ADC0800 15.55
Capacity  Intensity 74C922 See 74C00 ADC0804 3.49

Ti Chi W/Cm? 74C923 Series Prices
bE14 imey e (us,zgo) a3l0 T ARCDLC 249 INTERSIL 9000 SERIES
9316 1.00

PE-14T 6 5,200 119.00 (e eSS Bt o IcL7103 8.50 9334 2150

BE-Ta] g 3700 1velbd By ! ICL7106 9.95 9368 3.95
5 MM5369 3.95 8 A2 ICL7107 12.95 9401 9.95

-265 MM5375 4.95 DAC1020 8.25
PL-265T 6,700 255.00 MM58167 8.95 DAC1022 5.95 ICL8038 3.95 9601 75

PR-125T 15,000 349.00 MM58174 11.95 MC1408L6 1.95 ICM72074 5.59 9602 1.50
PR-320 15,000 595.00 MSM5832 6.95 MC1408L8 2.95 ICM7208 15.95 96502 1.95

S — NEW HOURS —
JDR MICRODEVICES, INC.  RETALSTORE .15 %85 114

1224 S. Bascom Avenue PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING
San Jose' CA 95128 TERMS: For shipping inctude $2 for UPS Ground or $3 for UPS Blue

Labet Air. ltems over 5 pounds requlre addilional shipping charges.

800-538-5000 800-662-6279 ( C A ) Foreign crders, include sutficient amount for shipping. There is 8$10

minimum order. Bay Area and Los Angetes Counlies add 6% Sales

(408) 995-5430 @ Telex 171-110 Tax. Other California residents add 6% Sales Tax. We reserve the

right to substitute manufacturer. Nol responsible tor typographical

errors. Prices are subject to change without notice. We will match or
beat any competitor's price provided it is not below our cost.

NomoLwows
W DWW DWW O
[LETET T R RO R Y]

©1982 JDR MICRODEVICES, INC.
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74LSOO IC SOCKETS CMOS

741500 . 741586 7405169 1. 7405323 2. ] ! 4528
74L501 . 741590 i 74LS170 1. 7418324 1. 8pinST . . i ] 4531
741502 . 741591 . 74L8173 . 7418352 1. 14pinST . : . y I 4532
741503 . 741592 . 7415174 . 74LS353 1. 16 pin ST . : 1 i d 4538
741504 . 741593 ] 74L8175 . 74LS363 1. 18 pin ST . : [ 2. : 4539
74LS05 . 741595 ) 7415181 2. 7405364 1. 20 pin ST . i i [ ] 4543
741508 . 741596 . 7415189 8. 7408365 . 22pin ST . i r . ) 4555
741509 ! 7418107 . 74LS190 . 74LS366 . 2apinST . i i ] y 4556
74LS10 . 74LS109 . 7418191 | 7415367 . 28 pin ST . i I I . 4581
74LS11 ) 74LS112 . 7405192 . 7405368 . 40pinST 49 3 I 1 ! 4 4582
741512 . 7405113 . 7405193 . 7418373 . ST SOLDERTAIL I q ' 4584
741513 . 74LS114 . 74L5194 . 74L8374 . 8pin WW . y I I X 4585
74Ls14 . 7408122 . 748195 . 74LS377 1. 14 pin WW : . ; ; 4702
74LS15 . 7418123 . 74LS196 . 7415378 1. 16 pin WW i ; 4 ! 74C00
740520 . 7418124 2. 7408197 . 74LS379 1. 18 pin WW . : ; J ] 74C02
741521 ) 74L8125 . 74L8221 . 7415385 1. 20 pin WW 1. I I J ; 74C04
741822 ] 7415126 . 74LS240 . 7405386 . 22 pin WW 1. : I . 74C08
741526 I 7405132 . 74LS241 99 74LS390 1. 24 pin WW 1. ) i ! X 74C10
741827 ] 7405133 . 7415242 . 7405393 1. 28 pin WW 1. : ; ] . 74C14
740528 ) 7405136 . 748243 . 7415395 1. 40 pin WW 199 1.80 I J ; 74C20
74LS30 . 7418137 . 74L8244 . 7405399 1. I ] : 74C30
741832 . 7415138 . 748245 1. 74L8424 2. ww _ WIREWRAP ! ] J 74C32
741533 ] 74L8139 . 74L8247 . 74L8447 . 16 pinZIF 675 call . ] ; 74Ca2
741537 . 74LS145 1. 7408248 . 74LS490 1. 24pin ZIF _9.95 call I i ] 74C48
741538 ! 74LS147 2. 7405249 . 7408624 3. ZIF  TEXTOOL ; I . 74C73
74LS40 R 74LS148 ; 74LS251 k 74L5668 d {Zero Insertion Force) X X J 74C74
741542 ] 748151 . 7415253 . 74LS669 1. 1 I . 74C76
741547 . 74L5153 . 7408257 . 74LS670 1. ; I " 74C83
741548 . 7415154 1. 7418258 . 74LS674 9. I J ] 74C85
741549 ] 7415155 . 74LS259 2.75  74LS682 3. CONNECTORS I J ; 74C86
741551 I 7415156 . 74L5260 . 7405683 3. RS232 MALE 2.95 X ! : 74C89
74LS54 ! 74LS157 . 74LS266 . 7405684 3. RS232 FEMALE  3.50 y | ] 74C90
74LS55 ) 7415158 . 74LS273 1. 7405685 3. RS232 FEMALE | ! ] 74C93
741563 ] 7405160 . 74LS275 3. 7405688 2. RIGHT ANGLE  5.25 . } J 74C95
74LS73 i 74LS161 . 7418279 . 7415689 3. RS232 HOOD 1.25 . i ] 74C107
741574 ! 748162 . 74L5280 1. 7415783 24.95 $-100 ST 395 J 1 . 74C150
74LS75 i 74LS163 . 7405283 . 81LS95  1.49 S-100 WW X ; I d 74C151
741576 ! 74LS168 . 7405290 . 81LS96  1.49 i 7 1 I 74C154
741578 ] 7405165 . 7405293 . 81LS97  1.49 1 i 5 I 74C157
741583 ] 7405166 1. 7405295 . 810598 149 i i ; 74C160
74LS85 . 74LS168 1. 7405298 . 25052521 2.80 DiP SWITCHES / . ; 7aC161
25052569 4.25 4 POSITION ] 1 y 74C162
5POSITION I i i 1 74C163
6 POSITION I ! j I 74C164

_ 7 POSITION R . i B 74C1865
Prices Slashed! M s : ; ; B ED
74soo LE L v B : B g

74C193
74500 745163 74C195

e 3 omsie o ORDERTOLL FREE 5 _ 5 5 i

74504 . 745174 A d . o 74C373

74505 5 748175 i £ R d 74C374
74508 o 745181 d - 2] 3 E d 74C901
74509 o 745182 d £ . 4 74C902

74510 o 745188 5 K g g 74C903

74511 ) 745189 . | I d 74C905
74815 ] 745194 . - - y . 0 . 74C906
74820 | 745195 . | I I ! 74C907

74522 ) 745196 1. (CALIFORNIA RESIDENTS) _ j ! J 74C908

74530 A 745197 1. ‘ 74C909
74532 . 745201 6. ! . 95 74C910
res37 A 745225 7. ; ] 85 74C911
74538 : 745240 2. A i 65 74C912
74540 : 745241 2] LINEAR ) . 95  74Col4
e s onsie 20 MM s e i oo o 3 : % o
s es : sy B LM301H . Lmas2 160 MC1330 1 s i 8 740920
74 : el B LM307 ; LM383 195  MC1349 . 32 _ =0 e
74585 i 745258 | Lm308 . LSS oSt MEAIST ; ] i 79 74C922
74586 : sl B LM308H . LMm38e 8 MC1358 ] ) A 3 jos Ml coss
748112 745274 19, LM3091Y 4 Lhsss A0} LM d i . 83 74C925
e sl LM309K : LMm38s 135 LM1458 i : : Gol Kiicass
743112 . 745280 1. CMIA0 : CM39% Lo Ay i J ! 79 74C927
74124 2. 74287 1. LI ! LMaz (£9) ILMIE30 i b ] 25 74C928
745132 1. 745288 1. LM3anL d LM3oh 460§ LMIa06 d i 25 74C929
e - S o LM312H ‘ LM398H 500  LM1558H . ‘ ‘s 74Ca%0
748131 ey & LM317K f NE53" ; LM1800
748135 EE =l LM317T . NE536 600  LM1812
T grr e LM318 : NE555 34 LM1815 i
745139 | 745381 7. LM3asiy d NESSE oof - (LMa8A8 - VOLTAGE REGULATORS
S D e % LM319H : NESSS 150 LM1820 . 2 4%
St . S B LM319 NES56 1995  LM1830 . Lo R+
R et o LM320 (see7900)  NES562 600  LM1871 i : Lokl e Ny
oo . LM322 165  NES6e 295  LM1872 i : ! zoush
AT e LM323K 495  LMsgS 8 LM1877 i - 78HO5K
T e LM324 59 LM566 149 LM1889 ] : 78H12K _ 79L05
e g esTo. o LM329 65  LMS6” 89 LM189% . : o 79L12
SR B LM331 395  NEST® 395  LM2877 ‘ 79115

3 7908T g
LM334 119 NES7 d LM2878 2 . 79127 i LM323K

79157 d UA78S40
79247

LM335 140 NE592 i LM2900 ! 139
LM336 175 LM703 ] LM2901
LM337K 395  LM709 j LM3900 i
LED DISPL AY S LM337T 195 LM710 i LM3305 : T TO-220
LM338K 695  LM711 ; LM3909 ]
UM T | [ e N O
M 4 see r ..
1, (359) s gg : LM3a8 99 LM733 i LM3915 y TRANS'STO RS DIODES
FND-500 (503) 5" ¢CC . LM3s0K AR 1 g - PN2222 NPN SWITCH  T0-92 10/1.00  100/3.99
FND-507 (510) 5" CA . e e d MG d PN2907 PNP SWITCH  TO-92 10/1.25  100/10.99
T e v 7 AChiaE : 2N2232 NPN SWITCH  TO-18 : 50/10.99
TSI e B IOV i e i 2N2907 PNP SWITCH  70-18 ; 50/10.99
LM377 195 LM1044 . LM4250 . 2N3055 NPN POWER TO-3 : 10/6.99
L E D LA M ps LM378 . LM1333 d LM4500 i 30557 NPN POWER 70-220 10/5.99
; LM379 i LM134 : LM13080 : 2N3504 NPN SWITCH  10-92 10100  100/8.99
1-98 8 100Up) LM380 J LM1335 ) LM13600 ) 2N3906 NPN SWITCH  T0-92 10/1.00  100/8.99

gumboliicd o0 09 LM380N-8 ! LM13)7 j LM13700 ) IN4148 (IN914)  RECTIFIER 25/1.00  1000/35.00
Jumbo Green 18 15 00 100/8.99
Jumbo Yellow 18 15 H - TO-5 CAN T=T0-220 K- T0-3 IN4004 SWITCHING 101. !

©1982 JOR MICRODEVICES, INC.
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RCA

2.75
1.29
1.25
2.90
290
1.75
1.10
1.65

LM301

LM301H

LM307

LM308

LM308H
LM309H
LM309K

LM310

LM311

LM311H
LM312H
LM317K
LM317T

LMm318

LM318H
LM319H q
LM319 1.25
LM320 (see 7900)
LM322 1.65
LM323K 4.95
LM324 .59
LM329 .65
LM331 3.95
LM334 1.19
LM335 1.40
LM336 1.75
LM337K 3.95
LM337T 1.95
LM338K 6.95

LM339 .
LM340 (see 7800)
LM348 99
LM350K  4.95
LM350T  4.60
LM358 .69
LM359 1.79
LM376 3.75
LM377 1.95
LM378 2.50
LM379 4.50
LM380 .89
LM380N-8 1.10
LM381 1.60
LM382 1.60
LM383 1.95
LM384 1.95
LM386 .89
LM387 1.40
LM389 1.35
LM390 1.95
LM392 .69
LM394H  4.60
LM399H  5.00
NE531 2.95
NES536 6.00
NES55 34
NES556 65
NES558 1.50
NES61  19.95

LINEAR

NES564
LM565
LMS66
LMS67
NES570
NES571
NE592
LM703
LM709
LM710
LM711
LMm723
LM723H
LM733
LM741N-8 .
LM741N-14 .
LM741H
LM747
LM748
LM1014
LM1303
LM1310
MC1330
MC1349
MC1350
MC1358
LM1414
LM1458
LM1488
LM14e9

LM1496 .85
LM1558H 3.10
LM1800 2.37
LM1812 8.25
LM1830 3.50
LM1871 5.49
LM1872 5.49
LMm1877 3.25
LM1889 1.95
LM1896 1.75
LM2877 2.05
LM2878 2.25
LM2900 .85
LM2901 1.00
LM3900 .59
LM3905 1.25
LM3909 .98
LM3911 2.25
LM3914 3.95
LM3915 3.95
LM3916 3.95
MC4024 3.95
MC4044 4.50
RC4136 1.25
RC4151 3.95
LM4250 175
LM4500 3.25
LM13080

LM13600

LM13700

CA 3023
CA 3039
CA 3046
CA 3059
CA 3060
CA 3065
CA 3080
CA 3081

-

e el r
NRNhOoOINDN
MG nao

H = TO-5 CAN T = TO-220

BEST SELLING

BOOKS

OSBORNE/MC GRAW-HILL

Apple Il User's Guide 14,95
CRT Controller's Handbook . . . . . . . 9.95
68000 Assembly Language

Programming
CBASIC User Guide

VISIT OUR
RETAIL STORE

* NEW HOURS =
NOW OPEN

Your Your First Computer

The CP/M Handbook

The PASCAL Handbook

Microprocessor Interfacing
Techniques

CHRISTMAS SPECIALS

NASHUA 5" Diskettes

TOP QUALITY — LOW PRICE!
Single Sided, Single Density
Soft Sectored with Hub Ring

$199% Box oF 10
NEWPORT PROSTICK

* Professional Quality
Atari-Type Joystick

* Improve your scores —
A must for maze games

$31 e EACH

L
*" 8 .
. En: .

G J

1

Arcade game Joystick

* 6 Month Warranty
$5995 PAIR

JDR MICRODEVICES, INC.

1224 S. Bascom Avenue
San Jose, CA 95128
800-538-5000 ¢ 800-662-6279 (CA)
(408) 995-5430 ® Telex 171-110

©1982 JDR MICRODEVICES, INC.

CA 3082
CA 3083
CA 3086
CA 3089
CA 3096
CA 3130
CA 3140
CA 3146
CA 3160

TUESDAY & THURSDAY
EVENINGS TILL 9:00 P.M.

* All parts are replaceable

VOLTAGE
REGangLATORS

79057
7908T
79127
79157
79247

7905K
7912K
7915K
7924K

79L05
79L12
79L15

LM323K
UA78S40

K=T0-3

7805T
7808T
78127
7815T
78247

7805K
7812K
7815K
7824K

78L05
78L12
78L15

78HO5K
78H12K

.89
.89
.89
.89

1.39
1.39
1.39
1.39

.69
.69
.69

9.95
9.95

T =TO0-220
L=T0-92

5" DISK DRIVES

TANDON

TM100-1 (FOR I1BM) 229.00
TM100-2 (FOR IBM) 295.00

SHUGART

SA 400L (40 TRACK) 199.95
SA 400 (35 TRACK) 189.95

CABINET FOR 5%"
DISK DRIVE

* COLOR MATCHES APPLE
* FITS SHUGART

SPECIAL — $29.95

MICROCOMPUTER
HARDWARE HANDBOOK
FROM ELCOMP — $14.95

Over 800 pages of manufacturers data

sheets on most commonly used IC's.

tnctudes:

* TTL — 74/74LS and 74F

* CMOS

* Voltage Regulators

* Memory — RAM, ROM, EPROM

* CPU’s — 6800, 6500, Z80, 8080,
8085, 8086/8

* MPU support & interface — 6800,
6500, Z80, 8200, etc

WE NOW STOCK A
COMPLETE LINE OF
DISC, ELECTROLYTIC,
MONOLITHIC AND
TANTALUM CAPACITORS

RESISTORS
% WATT 5% CARBON FILM ALL
STANDARD VALUES
FROM 1 OHM TO 10 MEG OHM
50 PCS, SAME VALUE .025 EA.
100 PCS. SAME VALUE .02 EA.
1000 PCS. SAME VALUE 015 EA.

' — NEW HOURS —
VISIT OUR R o

RETAILSTORE  1.th.9-9 'sat.11-3

PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING

* Extremely Rugged — Actual

TERMS: For shipping inctude S2 tor UPS Ground or $3 10r UPS Blue
Label Air. Items over 5 pounds require additional shipping charges.
Foreigncrders.inctude sutticient amount tor shipping. Thereis a $10
minimum order. Bay Area and Los Angeles Counties add 6'.°. Sales
Tax. Other Cahtornia residents add 6'. Sales Tax. We reserve the
right 1o subslitute manutacturer. Not responsible tor typographical
errors. Prices are subject to change without notice. We will maich or
beat any competitor’s price provided 11 13 not below our cost.
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THE ULTIMATE APPLE"

COOLING FAN %69°% 16K RAM CARD

* Easy Installation * Upgrade your 48K Apple Il to full 64K of RAM.
* No modification of Apple * Fully software and hgrdware compatible with the Apple
required. language card and microsoft Z80 card.
* Color matches Apple * Eliminates the need for the Applescft or Integer Basic
X : ROM card when used in conjunction with DOS 3.3.
* Switch on frort controls fan, * Allows you to run Apple Fortran or Pascal with no
computer and monitor.

difficulty.
* Ultra-quiet, re iable fan. * Available as bare board, kit, or assembled and tested

* Completely eliminates board.

problems caused by PRICE REDUCED

overheating

ASSEMBLED & TESTED $49.95
BARE CARD

DISK DRIVE $299%

* Includes metal cabinet

* Color matches Apple

* 35 Tracks/single side

* |ncludes cable

* Use with Apple Il
Controller

ORDER TOLL FREE
800-538-5000
800-662-6279

(CALIFORNIA RESIDENTS)

-
MONITORS PRINTERS

NEC .e1201m $169090 I':/I/l;((-gg £
ZENITH zumi21 $11900 -

COLOR MX"1 OO
AMDEK cotor:$33500 CALL FOR PRICE

WE HAVE APPLE AND TRS-80
NEC .c120mm $32900 INTERFACE CARDS AND CABLES

M

SA400 35 TRACK  \anateosyine [ 5Ya" DISKETTES
D'SK DRIVE APPLE ATHANA sssD soFt

= PRE-REVISION “L”" MODEL
9 ] MEMOREX ssspsoFt ... ..
CLEARANCE AelEERWONTILASIE NG VERBATIM ssspsoFr . .
$1 8995 VERBATIM osectionrarn 29.95

© 1982 JOH MICRODEVICES, INC.
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RADIO-ELECTRONICS

-
[\¥]
[=]

DON'T
FORGET

CONVERTERS
DESCRAMBLERS

Largest Selection
of Equipment Available

$ 399 00 I 8 Buy Warehouse Direct & Save $

* 15" wide frame

* Modified “Selectric” 1/O Machine

* Takes standard “golf-ball” type elements
* Full typewriter operation {except repeats)

Off-Lease
Fully
Reconditioned!

36 channel
converter

e TTL input printer driven P.C. board $4595
* Complete read switch assembly for feedback
e Fully Reconditioned
o 66 . . " 36 channe!
Now Available!!”Centronics-input wired remote USE
enacleslly o our -Selogric: tepowrier /oinir labove utes oy 8 cps and 7 K o 10K converter by
speciiically lor our “Selectr ypewriter/prinier (above} u: nly 3 chips ani 1
EPROM (the balance is for future RS-232 1/0|. Easy to construct, needs only 24V0C @4 amps. 12V Only - YOUR
@.1 amps and 5¥DC @1 amp tor {ull operation of the interface and the printer. The “Centronics- E $ 95
Type" parallel input accepis upper and fower case ASCII. Plans include pre-programmed 16K 88
EPROM which allows printing of approximatety 15 characters per second. - =] READER
ALL FOR JUST : ! Send $2 for complete catalog
)
NOW YOUR “SELECTRIC" CAN BE TRS-80, APPLE, $ 495 X SERVICE
AND OTHER MICROCOMPUTER COMPATIBLE!! of converters and unscramblers
Quantity Discounts « Visa ® Master Charge
TRS-80. APPLE & SELECTRIC are trademarks of RAOIO SHACK. APPLE COMPUTER & I18M CORPORATION Add 5% shipping —Mich, residents add 4% sales tax CARD
WRITE or CALL NOW for our EXCITING BARGAIN-PACKED PERIPHERALS FLYERI!
: 18 Granite St., Haverhill, Mass. 01830 = ’
omputer MAIL ORDERS: Box 206, Newion, New Hampsire 03658 C&D Electronics, Inc.
roducts & TELEPHONE ORDERS: S : ’
eripherals 617/372-8637 P.O. Box 21, Jenison, M1 49428
imi Sorry. No Coltect Call
n"m'md g Maslz:gavdoﬁ VolseAF Ac:ezled E J (616) 669-2440

CIRCLE 80 ON FREE INFORMATION CARD

Eﬁﬂfﬂﬂﬂﬂmm The Source for Quality at Low Cost

Silicon
H.V. Triplers

HIGH VOLTAGE
MULTIPLIERS

51-49

SYLVANIA Triplers REMEMBER! | Syivania ECG
ECG-500A | ECG-523 ECG-526A Tubes | Semiconductors
212-139 212-141 212-141-02 70% + 10% | and Components
212-139-02 212-141-04 LIST The best quality
$1295 @ $15% ag $16°° ea semiconductor.
Co-Axial Cable " 10¢/100 lot
Braided bare __D_
m
Shield — MT-1 59¢ ea. $44°/100
White or Black | = ) 2 Way - 75 Ohm Coupler 2SC11728 80 MFD x 450 Volts... .99
SOLDER (60/40 Rosin Core) SILICON RECTIFIER 2.5 Amp/1000 PIV CHEATER CORDS REPLACEMENT RODS G.E. OM-300

€& 1ib.-.062dia. | 100/°9°° sL-100 ———@m@-—— | Polarized CClip

. GLOBAR DISC - 120 Ohms Cold

&) $79%  SOL1 107191 RCA  QQ¢ %@ 4SectionLAR-4 69¢

Standard C Clip | 5SectionLAR-5 89¢ F;l_\NASONIC OM-500
. &_'_
iq'mgm?cv:; ?DVZ;"}, . 10/$7%9  Good ééf%tmem % 7Section LAR-7 99¢ $459
in NY STATE (212) 865-5580
ELECTRONICS n
770 Amsterdam Ave., New York, NY 10025 Alt ORDERS SHIPPED UPS/COD F.0.B., N.Y.C.

Sylvania | Replacement
212-139-01 212-141-01 212-141-03 OFF Full line in stock.
RG-59/U 75 OHM e oo | (B () win Sepsrto Fame VERY POPULAR
Copper Braided  copper shieis ook Matching Transformer
441000 ft. "G | BT MT2 g19ea saomi00 g1 100 MFD x 450 Volts...1.09
(regular size) Price: 39¢C 24620 C———
SOLDER WICK ~99¢ /=X | 10 ASSORTEDCIRCUIT BREAKERS Price: 39¢ 24623 | 6 SectionLAR-6 99¢
=) =3
E mﬂﬂ Em Send Purchase Order, Check or_Money Order
or Call Toll Free 800-223-0826
4 viw
» Also ask for Free 100 Page Catalog « MASTER CARD © VISA

CIRCLE 62 ON FREE INFORMATION CARD
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78HOSK LM1414N 741618
78MO6 LM1458CN/N 74162
78M.G. MC1488N 74163
LM108AH MC1489N 74164
LM1496N 74165
LM1556N 74166
LM1820N 74167
74170
o 74172
1205 74173
3495 74174
™ g gg 74175
16K Apple™ Ramcard a5 o
- 74179
12995
74180
LIST 195 of Za160
ACP on pric™ 74182
Q
LM320K-XX*
$ 95 6116/201657.05 2147 5599 5290 51.99 | Lhssot ke 1104
8264-64K B850 411 599 6298 LM320H- XX s
41162 199 414 469 6508 74188
® Full 1 year warranty | 41162 en295 1101 99 6518 74190
L : 1103 99 6561 74191
e Top quality — gold fingers 469 6604 74192
e Expand Apple ! 48K to 64K Sl . 74193
469 9130 i 74194
e Compatible with Z-80 Softcard™ ;vgg 9140 X 74196
; o : . 7419
® Allows system to run with CP/M™, PASCAL, ;.49 93425 6.99 80 7219?
DOS3.3,COBAL, Visicalc, etc. s o 29 74198
® Supplied with extra 16K RAM & has (2) LED's 4.60 o 1.99
1.30
32K STATIC RAM 235
2.49
: 64K GMUS HAM S:g%gg gg;g?g.gg 119
. 2 or4 MKz S100 (200 - 195
nS) 8279 9.50 59 74151
Expandable ( 269 6810 475 1.49 74152
Uses Uses 2716's $ 275 6820 6.50 : 74153
21140 6116' 495 6821 6.50 oA
s or s 275 6828 10.50 74155
18K 4 MHz KIt $159.95 . 285 6834 16.95 74156
i Assembled & Tested $399.00 595 €845 2295 st
32K 4 MHz Kit : 395 gg] 2;-22 LM39$9N 74158
® 32K 4 MHz AT g LM3914N 74159
BARE BOARD MOS-[- El( 4K 6852 525 LM3915N 74160
BareBdw/alipartslessmem.  99.95 RAMS 6860 10.95 LM3916N
= in pek g 12 mouen 74500
r : NES@2N RCA4136N
BARE BOARDS 29¢ea4 8257 950 6880 249 ZBOA-SIO LM702H RC4151N
LM709N/H RC4194TK 74L500$ 2a 74.51138 .43
$-100 Sound Board stock — priced to move. MOS OM LM7 1ON/H RC4195TK 74L801 74LS114 43 A
8080A CPU Same as MK4027 except 1mS F) m;gz/ H 3%%; ;:t% 225 ;:tg:g -52 .10
32K Statlc RAM (2114) fresh. MK: 1 L 11 19
8K EPROM (270&) ) e e i :3&:2”2 % e 53?322{ S e SN75450N 74L804 .35 7418124 1.35 40
2708/2716 EPROM STEPPER MOTOR/| 72583 U o e ONoheoN foryeec B B O3 o e
ACP Proto Board {2Kx8) TS 795 & d K
Vector 8800 Proto . TMS2716,5v, 12V 17.95 MM52040 995 | LM741CN/H 74L509 3§ 74L513%2 79 .98
M Operates by applying | 2768 sv,(a50ng) 350 LM741CN-14 26 74L5136 .49 295
ACP Extender with connector 12VDC in one direc- LM747N/H % 7405138 85 65
13 Slot Mother Board (WMC) fion and then revers- HI-TECH LM748N/H 3% 74.S139 85 249
9 Siot Mother Board (WMC) '23 é’f"“{]‘y &5 s 2 mezg? on pY s i )
8 SlotMother Bd (Expandable) v Ses 2513-001 (5 1 $950  DACO $995 d L % 1.7
Floppy PCB (8" SHUGART) \ ="/ Clock Wise Rotation, | 53005 (5w e G e e | MC1330 33 7415151 79 4.40
$100(AY5-8910) Sound Board = Rated 3 RPM at 4 | 7013 M3 (50 tower 1495 8038 Funcion Genermor 450 | O 1350 26 74LS183 79 59
Apple Sound Board PP.S. with a 5 degree | uCMEST10ASC Shite 1295 MC4024 VCO 205 | MC1358 3§ 748154 170 99
PRICE stepping angle. MCMB6740 Math Symbol 1395 LMS66 VGO 195 33 7418155 1.19 9
33 745156 99 99
U V 13 E P R o M 'T) s 9 5 MCMB6750 Alpisa Control 13.45  XR2206 Function Generator 5 25 38 74LS157 85 110
1771-01 8” & Winifloppy 24.95  TRI602B (SV. 12V 395 o - :
3 10 for $39.95 | 1751 ourom 2005 AvionEim 4 33 7405158 75 119
ERASER d 179101 Dual Floppy 3695 AYSI01AATI6T2 (5-14¥) 695 24 26 74LS160 1.05 1.9
1791-02 Ouai Floppy ~ 44.95  AYS1015A4/1863 (5¥) kg 2 ZALSTCIIS 195
Modet 4K STATIC RAM | sooosrey  4cos e 15 7415162 1.05 1.96
S UVs-11E 179700, 0S Flopoy 5495 IM6403 189 45 74L5163 1.05 119
&2 $79.95 ELL-OFF | 1591 vuasossar 1895 2350 s :gg % ;:tg}g g :‘42
. 2143 Clock Gererator 1895 16718 Astros o i y ¥
Holds 4 EPROM's 10/$9.90 | sroosoitnay 1350 wucrn 73 79 7418166 248 69
at a time. Same as TMS4044 | 701 0mBnay 200 702 129 7 7415168 115 69
Model §-52T $325.00 bt dosned specitically | 703818 1350 WOt 129 85 745169 1.15 69
JC o8 o0 pecificaly | aup0vpioFeacon. 725 COMSUI6 1.29 26 74LS170 199 69
» or Z-80 based systems. This | 5750 3y pigu 2c0 1395  INS8250 1.29 20 743173 69 1.89
1 6 K M emo is a full-spec 4Kx1 RAM, 450nS, 1408L6 6 bt 195 AVS-2376 279 2h 748174 89 1.89
ry Order P/N Zilog6104-4 while supply lasts. | 1408188 o 595  AYS-3600 : e -4}2‘ 74L8175 ;‘g . ‘gg
H H DACOI D10 A 74 [ B 3 .
Expansion Kits [ i . 250 * 1 195
d . 1 85
_ for Apple/TRS-80 zzsl lc%% SOCKETS e p 2 2
pes 1.89 88 1.95
200/250nS p 275 15 1.70
Specify computer $1 2 95 with LOW PROFILE 2.75 95 235
cALL FOR vOLUME PRICING | TINY SOCKETS (TIN) ¥ o 295
BASIC 15 229
25-49  50-100 : G
69 1.69
“D" SUB CONNECTORS | Debuspros.  $48.95| ., 2 i
Plus 6132 companion 14 pin LP 69 1.69
Unreal price, DB37 uasi-staticRAM 29 RSl 3 169
vl I 9] smanie SWITCH ES
Gold PC mount with gg g:: $
mounting holes.
M gMp, ste er M oto r 24 pinLP 2 Position $ .99 7 Position
9 I
Specify 25 or 37 pins. USED IN Eg g:: $ g zos!:uon g s«as!:mn
“E oSl !DI’\ OS! !On
DATA 8 Position 10 Position
037 $2.50  pees $1.95 PRODUCTS 3L WIREWRAP Py
PRINTER SOCKETS (GOLD) MUFFIN® FAN
As}ec RF Modulator $1 9.95¢a The dependable, fow
Rz for * g 124 2649 cost, largest selling fan
%\b{ - 8 pin Wi 55 54 tor commercial cooling
S 7 cotor [CONNECTORS | piniem % 3
- b & . o 16 pin WiV ‘80 77 o 105ctm tree arr delivery
: B/W w 18 pin WiV 95 46859, x1.50" deep.
20 pin WW 1.15 Weight - 17 oz
P/N 1082 Channel 3 or 4 $6.95
22 pin WW 1.45
De2srieze) 2apnwn 135 SPECIAL PURCHASE
1200 BAUD MODEM IC Zomww 160 \
Hood n W 20 « $9.5
Features: Set with Hood, Sale =l e A s 0“
©1200Baud | 22744 /T, Kim i
R oo b iey BT SUPER IC CLOSEOUT SPECIALS 3%
$129.00 S0/100]SI00IC oIneCtoWIWY ULN2003 2/5199  2N6121  3/81.00  80B0ACPU 5027 CRT  $9.95 145
. 507100 $-100 Connector S/T 7415668 3/199  SIG2652 2102 RAM 1G24 6.95 =9
74LS377  2/199 745287 4060 RAM 95H03 e
PAHALLEL ALPHA N u M E n l c 74L5241 2758 EPROM 2. 8X300 CPU MM5320 hr
8259 74173/8T10 5/1.99 743387 196 8131 RAM e
PR I NTE R 6561 Ré:; 495  2708EPROM 8/2995  EMM4402 fico o
LM733CN  3/1.99 695  74LS93 00  1103RAM 3/1.50 y m
19 Cofumn Printer prints 16 numerical columns plus 3 { MC1414  3/1.99 595 2114 81450  8T00A/D 2/16.95 80C97 1.25 o
columns which have math, aipha and other notations. ~ CP/M trademark of Digital Research. Apple trademark of Appie Computer. m
Ea heel 0 i iti ' .
Position 11 on numerl‘ég!“éoﬁ.lem:; ?\e:vze %zsc?rlv?anlspzlr‘\?;o:ml?tri‘ﬁlgstga';‘;' MallOrder: P.0. Box 17329 Irvirie, CA 92713 Zﬁe':;':f "\.'Z'fw"f“"‘&'f rocn: Banknw'reapet)"onal %
sllow 2 weeks for processing. Inciude Drivers
wide adding machine tape and a dual color ink ribbon. Input data paraliel License and credkt card #8 Visa, AMEX, CB add 3%
withfour bit BCD comparator clrcuit (schematic provided). Print rate. 3lines petall 13TUB Eg::;r':;;_gsﬂl? LI, :,’,,'-‘é‘::fh"s"e}::,de?q:;z st pandinoois e, g
I i ] s foreign order
per secor\d. Operating voltage 22-28VDC with typical cycle time of i USParc’tPosgt Include Telephone nun::fr rfogc;l)os' -
340mS. Size 6%2"W x 3%"H x 5%"Dp. New. $17.50 ea. 3/%45 TWK [ R R T LR S IH LI kLl Prices subiect tochange without notice. Some jlems 0
gl 0_595_1 5 # 4 subject tdprior sale We reserve the right 10 substitute o0
: {408) 948-7010 manufaciurer. Retar prices may vary. 1]
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RADIO-ELECTRONICS

-

G.E. MOV i
Spike Eliminators &

109.90 $1.29
Cabinet

(115v] 0-150 VAC |\
30-0-30 DCA
0-15 DCA

$5.95

10/°50.00

General Instrument

Varactor Tuners
Mitsumi
VHF - UHF

$22.50

ce Of
Any 1
, Your Choice

Black Metal

2%" X 4" X 2" High
100/85.00

Chassis

Tri-Color
99«
(H.D.)

Fantastic!

LEDS

% Red/Green raverse volt.
- Yeliow A.C.
2/*1.50

Voltage Regulators

-5v. 79M05
+6V. 7806
+12V. 7812

79¢ |

115 V. BLOCK FANS L

o,

Transformer

30V. CT. 1.5 AMP.
10/°22.00

100/'200.00

5/*5.50 10/°9.95 +15v.7815
MOTOROLA PIEZO SPEAKERS

*2.39

ns, s6.95 |5

#FAN 31

ULTRASONIC BUG ELIMINATOR

IC BASE CIRCUITRY WITH PIEZO
ALL COMPONENTS —
ELIMINATE COCKROACHES,

FLEAS, BUGS. xit *1 4.95

TR79

TR 97
85V./AA 16V /5 A,

30V./3A., 17V./30A. C.T.

TRANSFORMERS

MULTI-TAPS
6.7,9.125@1101.7A, 10V./8 A

+HaV2SACT S8 QR
*23.

3% W SPECIAL
RESPONSE
60 TO 30,000 Hz 56 . 95

Toko 10.7 MHZ. Xtal Filter & Coll

N

10 pairs  '9.95
100 pairs *89.50

ITT Power Supply
Triple or Dual
+ 2% Low Ripple
Cholce Of
+12V.7A .12V 7A [y

Dual Computer Chip Set

2 CPU & MPU Systems/Duol
Clocks, ACLU,

512 X 8 Bi Polor Ram 50 usec.
& support

Vol

i

crom O X

12V.,9V.,6V.@ 1.5A.

tage Regulator iezo Elements

Boards
Just hook up
" to transtormer

*1.29

or  24V.7A.

R 29623 8i Polar R
23 Bilhotar Ram And 5V. 10A.

7415624 Voit Cont. Osc.
74121 (2) 7413 (2)

29701 64 X 8 Prom

MC 8401 Monostable, Retrig.
Multivibrator (2)

$300.00 Orig. Teletype Cost

5" X 5" High X 14" 559.95

CA 3246 Quod 20 MA. OP AMP. Power Inverter

2 AMP. HOPKINS
#F-85010 s'l 95 .

6 AMP. CORCOM
pemr oM $2.95

d
WORK HOLDE

*6.95

6 UNIVERSALS
HEAVY BASE
ALLIGATOR CLIPS

Heat Sinks
TO-3 14" X 47 X 1%~

RFI FILTERS

12V. to 115 V.
450 Woatt

6503 CPU '9.95

8048 MPU
723 Reg.
TMS 9901 Prog. Keybo'rd Interface

SEND FOR

Dip Tantalum Caps
6.8. 10, 15, 22, 33, 47, @ 6 3V.
22,68 @ 10V.
1.5,33,47,68 @ 16V.
15 @ 20V.

.47, .68,

FREE 1982
CATALOG

or call us at

(813) 392-0406

Full Warranty Reg. OEM  $139.95

FOREIGN
CATALOGS

.22, 68,
add 10% for shipping and handling

TO-3 10" X 4"

TO3 6.5"X2.5

T0-220 & 59«

Specialty Chips
IM6402  Uarts $4.95
MC10125PBus Driver  $3.50
NB25123F Prom 256X8 $1.59
4164-15NL. *8.50 RAM 64K
MM1702 3,95 Eprom
4116 200NS. 8/*15.50 Ram
B8080A CPU *1.95

29¢

1.5,22,33 47 68 @ 35V,
1@ 50V.  dipped and solid
min. shipping charge *2.50

H.J. Knapp of Florida, Inc.
e L 4750 96th St. N. St. Petersburg, Florida 33708
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passive infrareds
motion detectors
ultrasonic detectors
magnetic contacts
smoke detectors
vehicle alarms
accessories
remotes

tools

semountain west™

4215 N. 16th Street Dept. RE-12
Phoenix, AZ 85016
1-800-528-6169 toll-free

USE YOUR
WILL POWER TO
FIGHT CANCER

For information about
bequests, call the

AMERICAN CANCER SOCIETY 4,

THIS SPACE CONTRIBUTED AS A PUBLIC SERVICE

STATEMENT OF GWNERSN'P, MANAGEMENT AND CIACULATION
et o MU PE 4t -
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MORE GAIN ‘
Than a Mitsumi Tuner

i

PHILIPS VARACTOR

TUNER — $23.95
MODEL ELC 1045
FREQ. RANGE
UHF 470-889 MHZ
CHANNEL 14-83
OUTPUT CHANNEL 3
75 OHM INPUT

Part No.
DSWi0
DSw20

Phitips UHF Tuner ELC 1045 .

Printed Circuil Board, Predrilled

Glass Epoxy......................... o
P.C.8. Potentiometers 5-10K, 1-5K
Resistor Kit 1/4 watt 5%,

Carbon Resistors 32 pcs. ........
Panel Mount Potentiometers
2-10K and Knobs . . . . .

1C's 7 pcs., 1 Rectifier,

2 Regulators & 1 Heat Sink
Electrolytic Cap Kit, 8 pcs

DSWae  Ceramic Cap Kit, 33 pcs.

DSW90 Variable Trimmer Kit, 4 pcs.
DSW10e Coil Kit, 2-18 uh, 1 variable 33 uh

DSW30
DsSwao

DSW50

DSW60

DSW70

#1-+37-12 Torold + 26 wire . $1.95
DSW110 I.C. Sockets 5-8 pins, 2-14 pin $4.95
DSW120 Power Transformer

PRI-117Vac, SEC 24vac, 1 amp . ..
DSW130 Speaker, Oval 8 ohm .. .. . ... ..
[ DSW140 Misc. Parts, Hardware & Hookwire
Ant. Term, Switch Dpdt, Fuse,
Fuseholder, Line Cord, etc. .

When Ordering All ltems
S . Total Price $99.95

.. $7.95

DSW10-D140

R.F. Modulator

Combine both audio and video output onto channel 3
or 4 of your T.V, set.

Single I.C. chip (MC 1374) makes for quick and easy
assembly, Single adjustment control! A must for every
video recording or computer enthusiast.

VH-0 Kit .

UHF T.v.
NEW & IMPROVED preamp

C ]| Features:
o~ O Q.| ® 25 dB gainf
.- 2] @ Kit

Your reception will dramalically impi-ve! This unit
will enable you to pull in signals you never knew were
there!

For both indoor and outdoor use. Input and output
impedance 75 ohm. No adjustment! Easy assembly.

IH-0 Kit ... ..., $22.95

PWD KIT!!!

Description

Philips UHF Tuner ELC 1045
Glass Epoxy Circuit Board,

Part No.

PWD10
PWD20

Predrilled ... . ... ... .. .

PWD30 P.C.B. Pots, 4-20K, 2-1K, 2-10K,
I 22100K, ... . . $9.95
PWD40  Resistor Kit 1/4 watt 5% .. ... ... ... ... $4.95

PWD50
PWD6Q

Pane! Mount Pots 2-5K

IC’s 7 pes., 1 Rectifier,

2-Heat Sinks & Sockets .
Ceramic Disc Caps — 37 pcs

PWD70

& Misc. Type Capacitors . . $11.95
PWDB80 Electrolytic Caps 18 pcs. . $5.95
PWD90 Variable Trimmer Capacitor

5-5-35pF ... ... ... C.....%495
PWD100 Coil Kit, 2-T37-12 Ferrite cores Torold

4-Prewound Indicators ... ... .
PWD110 Misc. Paris—Hookup Wire, Ant.

Terminals, Fuse, Fuseholder

Dpdt Switch, Line Cord etc.
PWD120 Power Transformer

Primary-117 Vac,

Secondary 24 Vac, 1 amp
PWD130 Speaker, Oval 8 ohm . Doy TR
PWD140 Cabinet, Prepunched & Drilled . . ..

When Ordering All ltems

PWD10-PWD140 . . Total Price $124.95

Available by Mail Order only
Send check or money order to

STAVIS ELECTRONICS, INC.
912 W. Touhy Avenue

Park Ridge, Illinois 60068

(312) 564-0104

Minimum order $15.00. Add 10%. shicﬁs)ing on orders
i under $35.00. Orders over $35.00, add 5%
Catalog - $1.00. Visa & Mastercharge acceptable

\—
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When QUALITY counts...

...at competitive prices.
R s @ Hitachi

V-1050F

100MHz. Q' 'I TRACE

DELAYED SWEEP ,

« Chanr.el 1 Qutput for DVMor
DMM Large, Bright 8 X 10 CM
Screen

* Higk Aacuracy 2% (+10tc
+35°C) |

« High Sensitjvity: 560 «V /drs (5
MHz) )

« Alternase Time Base Operation

e Auteriztic Focus

« Variabl= Hold-off

e Full TV Triggering (H, V)

« 20 MHz Bandwidth Limiter

* Delay Lire for Viewing Leading
Edge of Signal

¢ X - Y Ozeration (CH 1: Hor z.,
CH 2; Vert.)

* Trace F_nd?r

~ V-309 Delayed Sweep DC-50 VHz

Mini-Poriable Dual Trace

V-209 DC-20 MHz
Mini-Portable Dual Trace

FEATURES -« 3.5" Rectargular CRT. ¢ Sensitivity
1 mV “div. (1€ MHz) » Swe=p Times to 10 ns/div. »
Individual Sv=ep Time Co1iros (A, B). ¢ Full TV
Triggering (H, V) <« CH 1 Signal DVM Output
Single Sweep < Variable Hcld-off + X - Y Display
Maode « Three Way Power Supply * Optional Battery
Pack Available

FEATURES: « 3.5"" Rectangu a~ CE.T ¢ High Sensi-
tivity (ImV /div. at 10 NMHz, « Fast Sweep Tanes
(50ns/div.) » Accuracy 2% (+ 10 to 35°C) » Z Axis
Input » X - Y Display Mode » Auto Fozus+ Three Way
Power Supply - Take Anywhere« Ful. TV Triggering
~+Human Engineered Front Panel « Calibrator 0.5 V
x )%

DISTRIBUTOR

FROM THE SOUTHWEST’'S OLDEST HITACHI

®

DMM’S !
D-8D02 Multimeter /N
Shown ="

SURGE
STOPPER

Protect Your
Solid State Equipment
UL Listed

MD6-3: MD4-3 Shown

SJB DISTRIBUTORS, INC.

" 10520 PLANO ROAD, SUITE 206
VISA DALLAS, TEXAS 75238

CALL TOLL FREE:

8065274893 (OUTSIDE TEXAS) Pt
800-442-1048 (TEXAS) {ostercard)|
214-343-1328 (DALLAS) -
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RMULA INTERNATIONAL INC.

12603 CRENSHAW BOULEVARD @ HAWTHORNE, CALIFORNIA 90250 ® (213) 973-1921

PERFECT GIFT! LOW PRICE
HIGH QUALITY WATCHES & PEN WATCHES!
Mechanical, Yellow Case, Blk PVC Band

Digital, Smurf, Blue, Yellow, Pink & Red
Digital, Lady's Quartz, White, Burgandy, Blue, Tan

v
wu

F

A p

P

o0 m>

Penwatch, Cross Look-alike, Stainless
ALL WATCHES HAVE

PROFESSIONAL FM WIRELESS

MICROPHONE
Made by one of the leading Japanese manufacturers. This
factory FM wireless microphone is by

two AA size batteries lttransmits in the range of 88-108
MHz. Element is built in a plastic tube type case with an

directi i i unit,
By using & standard FM radio, signal can be heard any-
where on a one-acre lot. Sound quaiity was judged “very
good.” MDDEL WEM-36. ON SALE

WAS §16.50 $12.50 each

GOOD NEWS FOR HI-FI NUTS!
Introducing our TA-2000 200 watts P.P. Super Mirror
Amplifier Kit

By using four stages of modern P.P. Supes Mirror Circuit,
THD and TIM are kept under 0.01% at rated outputt
SPECIFICATIONS: 200W RMS into 4 or 80

= * 0 to 100,000 Hz (at 1w)
+0dB, — 1dB

AP < S/N better than 100d8

o, 7]
MODEL TA-2000
$83.95 per kit
No Fec License CRYSTAL CONTROLLEO
Required. WIRELESS MICROPHONE
OUR PRICE $49.50 SYSTEM
Gf‘::m;:::'ﬂs:’lmz Transmitter. FET mic for flat
'AT $28.00 oach 30Hz-18KHz response. X'tal
MURA WMS-49 controlled 49 MHz AM Band
for drift-free performance. 100
MW output (range approx.
Ve mile) for reliable
long range trans:
riission, Powered
by a 9V radio bat-
tery fincluded).
s T Receiver: X'tal
TS controlled locks
on 48 MHz transmitter signal. On panel VU meter, mon-
itors the signal strength from the microphone Standard
phone jack outlet connection to a P.A. or other phone
input. 9V battery included. This professional setisides! for
on stage. in field, church. in house or outdoor use.

* Less than 0.01% tolal
Harmonic Distortion.

T o o -

SANYO ANTENNA SIGNAL BOOSTER
This Booster is specially designed for UHF Channels (14-
83). After nstalling {between the antenna input cable and
the UHF tuner), this unit will provide a minimum of 10dB
gain. that is approximately 2 times better than you are see-
ing now. Ideal for those who live in apartments that can not
put up an outdoor antenna. Smallin size. only 2” x 1% x 1
Supply voltage is 15 VDC. Back In Stock.

N\MAL

Sk NEW (TEM*
MODEL 001-0076

—% $12.50 ea.
7N Y 1Y
HYBRID AUDIO POWER AMPLIFIER IC's
From 7 WATTS to 100 WATTS
Typical ratings: Operating case temp. 85°C. T.H.D.=0.5%f
=20Hz-20KHz. Input resistance Po=0.1W30K{l. Power
band width 20Hz-20KHz. Freq. rasponse 10-100KHz. Out-
put resistance =B{l. With built-in protection circurt. All
ome with data sheet.
WHISTLE ACTIVATED SWITCH BOARD
All boards are pre-assembled and tested. Your whistie to its
FET condenser microphone from a distance, as far as 30
feet away {sensitivity can be easily adjusted), will turn the
switch on and if you whistle again. it wlll turn off. Ideat for
remote control toys, etectrical appliance such as lights, cof-
fee pots. TV. Hi-Fi. radio or other projects. Unit works on
9vDC.
MODEL 968

rd

unit

SOLAR CELLS
0.5V 200MA, Ideal for all kinds of solar projects, cells can
be put in series to doubie voltage or parallel to double

$1.99 ea.

current.

ject to Change Without Notice

e e o o -,

D

$16.50 ea.
$9.95 ea.
$9.95 ca.
$9.95 ea.

steel
60 DAYS WARRANTY

SANYO UHF VARACTOR TUNER
FOR UHF CHANNEL 14-83
Tuning voltage +1-+28VDC. Input impedance 760 {F
band width 7-16MHz. Noise figure 11.5dB Max. Size 2% x
1Y x %" Supply voitage 15VDC,
Model 115-B-403A, Video IF 62.5MHz
Modsl 115-B-405A. Video IF 45.0MHz
$35.00 ea.

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

All units are brand new from Sanyo. When ordering plaase
speclty model number.

NEW ARRIVALS

6-WAY A/C ADAPTOR
Input: 110VAC Output
Current: 300mA
OUR LOW PRICE
$5.50 each

PROFESSIONAL REGULATED
VARIBLE DC POWER SUPPLY KIT

All solid stata circuitry with high efficiency power transis-
tor 250388 and IC vottage regulater MC1733. Output
voltage can be adjusted from 0-30V at 1A current limited
or 0-16V at 2A current limited. Internal resistance is less
than 0.00541, ripple end nolse less than 1mV, dual on
panel meters for voltage and amp reading. also with on
board LED and audibie over load indicator. Kit comes with
pre-drilled PC Board, instructions, all necessary elec-
tronic and a p look-
ingmetal cabinet. The best project for school end the most
useful instrument for repairmen. Build one today!

MODEL TR88A
0-15vDC © 2A

MODEL TR38B
0-30vDC @ 1A

$59.50 Per Kit

3v, 4.5Vii8v, 7.5V & 12vDC

FOR INFORMATION
CALL (213) 973-1921

A GOOD BUY
14 at $65.00
a4
€ TA-800

]
ey
(1)
120W PURE DC POWER STEREO AMP KIT

Getting power hungry from your small amp? Have to watch
your budget? Here's » good sotution! Tha TA-800 is a pure
DC amplifier with a built in pre-amp. All coupling capaci-
tors are efiminated to give you a true reproduction of the
music. On board tone and volume controls combined with
buitt in power supply make the TA-800 the most compact
stereo amp available. Specifications: 60W x 2 into 802,
Freq. range: OHz-100KHz £3dB. THD .01% or better. §/N
ratic: 80dB. Sensitivity: 3mV into 47K. Power Require-
ment: £24-40 Vaits.

* SPECIAL%
EXCELLENT PRICE!
MODEL 001-0034
$29.50 Per Kit
Transtormer
5$10.50 ea.

TA-323 60 WATTS TOTAL
30W + 30W STEREO AMP KIT

This is a solid state all transistor circuitry with on board
stereo pre-amp for most microphone or phone input. Power
output eimploys 2 pairs matching Darlington Transistors
driven by the popular 2N305 3 Driver Transistors. Four built
on board controls for, volume, balance. treble and bass.
Power supply requires 48VCT 2.6A transformer. THD ot
less than 0.1% between 100Hz-10Khz at.full power. {30
Watts + 30 Watts loaded into 80Q2).

1 WATT AUDIO AMP
All parts are pre-assembled on a mini PC Board. Supply
Voltage 6-9VDC SPECIAL PRICE $1.95
6W AUDIO AMP KIT
TBAB10 with Volume Control. Power Supply, 6-18VDC

Only $7.50 ea.

Minimum Order $10.00/Calif. Residents add
6.5% Sales Tax. Phone Orders Accepted on
VISA or MC ONLY, NO C.0.D.’s. Prices Sub-

Inside Califorma

Overseas

444

Outside Coalif. {incl. Mexico & Canada)

www americanradiohistorv co

19" RACK MOUNT CABINETS
Black anodized front panel with black textured case
WIDTH DEPTH HEIGHT PRICE
3 $25.50
5" $31.50
7 $39.50

SUPER FM WIRELESS MIC KIT — MARK I}
This new designed circuit uses high FREQ FET Iransisiors
with 2 stage pre-amp. Transmits FM range {88-120MHz) up
to 2 blocks away and with the ultra sensitive condenser
microphone that comes with the kit allows you to pick up
any sound within 15 1. away. Kit includes all elecironic parts.

OSC colls and PC Board. Power supply 9VDC.
FMC-105
$11.50 Per Kit

FLUORESCENT AUDIO LEVEL MONITOR
This is the kind of VU monitor that is being used by most
amplifier manufacturers. IC's are used to simplify circuit
layout. Essy to assemble and can be used with all power
leve! amplifiers. Power requirement 12VDC.

TE-221 KIT
For Just $28.50
(Limited Stock)

OUTSIDE CALIFORNIA
PHONE ORDERS ONLY

AUDIO FREQUENCY SPECTRUM
ANALYSER KIT TA-2900

This Audio Frequency Spectrum Analyser analyses audio
signals in 10 octaves over a dynamic range of 30d8. The
technique aliows the sound coloration introduced by
unwanted room and speaker resonances to be substan-
tially shminated

The TA-2900 provides s visual presentation of the chang-

ing spectrum thru 100 red LED displays, 50 you can act-

ually see proof of the equalized sound you've achieved.

The TA-2900 kit comes with alt the electronic compo-

nents, IC's, predrilled PC board, the instructions and a 19"

Rack Mount type metal cabinat with professional silk-

screen printed front panel.

® Input Sensitivity Tape Monitor/10mV - 1BmV 50K 1.
Speaker Terminal/0.2W - 100W 8

® Display Level Range (afl octaves) 2dB per step/—14d8

to —4dB.

Oetay Time (1KHz) Fast/18dB/s Slow/6dB/s

Power Input 117V or 220V AC 50/80 Hz.

Power Consumption 36W

Dimensions 482{W) x 102{H} x 250{D} mm.

$99.50 per kit

TA-1000 KIT
$51.95
Power Transtormer
$24.00 ea.

100W CLASS A POWER AMP KIT

Dynamic Bias Class “A” circuit design makes this unit
unique in its class, Crystal clear. 100 watts power output
will satisfy the most picky fans, A perfect combination
with the TA-1020 low TIM sterao pre-amp.
Specifications: ® Qutput power 100W RMS into 801,
125WRMS into 4(1 ® Frequency response 10Hz-100KHz
® THD less than 0.01% @ S/N ratio better than 80dB
® Input sensitivity 1V max. ® Power supply £40V @ 5A

SHIPPING AND HANDLING CHARGES
Under $50.00 Purchase Over $50.00 Purchase
10% 6%

15%
26%

A A4 A

o
£

REGULATED DUAL VOLTAGE SUPPLY KIT
£10-30 VDC @ 250 ma adjustable, fully regulated. Kir
includes all slectronic parts. filter ‘capacitors. 1C’s, heat

sinks and PC Board.
$12.50 per kit

MARK IV — 15 STEP
LED POWER LEVEL INDICATOR KIT

This new stereo level indicator kit consists of 36 4-color
LED's {15 per channel} to indicate the sound leval output of
your amplifier from —36dB to +3dB. Comes with a walt
designed silk screen printed plastic panel and has a sefector
switch to allow floating or gradual output indicating. Power
supply is 6-12VDC with THG on board mput sensitivity con-
wols. This unit can work with any amplifier from 1W to
200W! Kit includes 70 pes driver transistors, 38 pcs
matched 4-color LED's. all other efectronic components,
PC Board and front panel.

MARK IV KIT

$31.50

ELECTRONIC SWITCH KIT
CONDENSER TYPE. Touch On — Touch Off. Uses 7473 IC
and 12V relay $5.50

POWER SUPPLY KIT
0-30VDC REGULATED. Uses UA723 and 2N3055 power
transistor. Output can be adjusted from 0-30V @ 2A Com-
piete with PC Board and ail slectronlic parts.

TRANSFORMER 59.50 ea
POWER SUPPLY KIT $10.50 ea.
FLUORESCENT LIGHT DRIVER KIT
12V DC Powered ... Lights up 8-15 Watt Fluorescent Light
Tubes. Ideal for camper, outdoor, suto or boat Kit includes
high voltage coil. power transistor, heat sink, afl other elec-
wonic parts and PC Board. Light tube not included.

$6.50 Per Kit

ELECTRONIC DUAL SPEA‘KéI.R PROTECTOR
Cuts oft when circurt ts shorted or over loaded to protect
your amplifier as well as your spaskers. A must for OCL

L g X N

circuits. KIT FORM $8.75 ea.

CALL TOLL FREE
1-800-672-8758

LOW TIM DC STEREO PRE-AMP KIT TA-1020

Incorporates brand-new DC design that gives a frequency
response from 0-100Khz +0.5dB. Added features like
tone defeat and loudness control let you tailor your own
q y supplles to eli te power fl
Specifications: ® THD/TIM less than .005% @ Frequency
response DC 10 100KHz +0.5dB @ RIAA deviation £0.2d8
® S/N ratic better than 70dB ® Sensitivity Phono 2mV
47K/Aux 100mV 100K ® Gutput level 1.3V ® Max output
15V ® Tone controls Bass £10dB @ 50Hz/Trebie £10dB
@ 15Hz ® Power supply £24VDC @ 0.5A. Kit comes with
regulated power supply. all you need is a 48VCT transfor-
mer @ 0.5A,

Only $44.50
X'tormer
$4.50 ea.

“FISHER" 30 WATT STEREO AMP

MAIN AMP (15W = 2). Kit Includes 2 pcs. Fisher PA 301
Hybnd IC, all electronic parts with PC Board. Power supply
$16VDC (not included). Power band with KF 1%+3dB}.
Voltage gain 33dB. 20Hz-20KHz.

Super Buy

Only $18.50

ULTRASONIC SWITCH KIT
Kit includes the Ultra Sonic Transducers, 2 PC Boards for
transmitter and recewer, all electronic parts and instruc-
tions. Easy to build and a ot of uses such as remote control
for TV. garage door, alarm system or counter. Unit operates
by 9-12VDC.

$15.50 ea.

Never worry about battery. because it has none! Easy to
carry In pocket and handy to use. Ideal for emergsncy light
It its own y ing grip lever. Put
one in your car. boat. camper or home. You may need ft
some timet EXCLUSIVE $3.95 ea.

STORE HOURS
MON. - FRI.. 10-7
10-6
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t IFSRMULA INTERNATIONAL INC.

12603 CRENSHAW BOULEVARD @ HAWTHORNE, CALIFORNIA 90250 ® (213) 973-1921

P

Experience the Pineapple Computer System

Pineapple

48K Color Computer Kit
Features:

* 6502 MPU $ 6459e9kil

* Color graphics

* Numeric key pad

* Game paddle jacks on both sides

* Speaker volume control cn the back
* Expansion slots

Easy to assemble! All components are clearly silk screened on the circuit board.
Kit includes pre-drilled double sided PC Board, all integrated circuits, sockets,
professional high-impact plastic casing, keyboards, connectors and switching
power supply. Dealer inquiries invited. NoC.0.D. orders

51" Flexible Disc Sale

Why buy other brands when you can buy WABASH discs

for much less and backed by 1 year factory warranty.
All discs come with Hub Rings

PART # DESCRIPTION PRICE

10-89 100-499 500-999 1K Up
M13A411X 5% SSDD Soft Sector $2.25 $2.15 $2.05 $1.90
M43A411X  5%" SSDD 10 Hard Sector $2.25 $2.15 $2.05 $1.90
M53A411X  5%" SSDD 16 Hard Sector $2.25 $2.15 $2.05 $1.90 |
M14A411X 5% DSDD Soft Sector $3.65 $3.45 $3.15 $2.90 |
F111111X 8" SSSD IBM compatible $2.45 $2.25 $2.15 $2.00

F131211X 8" SSDD 26 sectors 128 bytes $3.05 $2.80 $2.60 $2.50

FOR INFORMATION _ OUTSIDE CALIFORNIA | CALL TOLL FREE

CALL (213) 973-1921 PHONE ORDERS ONLY 1-800-672-8758
SAVE MORE ON OUR BULK 5" DISC! | SPECIAL SALE ON LE MONITORS :
We are not allowed to use the name of the manufacturer. (Sanyo Look Alike)
Who cares! Our goal is to save you money! You know 9" Black and White S 9950
who they are if you saw our ad the last few times. 9 Green, .. $120.00
FACTORY PACKED, 100 DISCS PER BOX for just $1.85 ea. 12" Black and White, .......... $119.50
COMES WITH HUB RING AND WRITE PROTECT. %i&een .................... $139.50 — ‘
AVE ON OUR 5"" DISC DRIVE ¥ 16K RAM CARD KIT FOR YOUR
S : _ A APPLE® COMPUTER
= * 100% Apple® Compatible! o L .
- Much more quiet than the Kit includes: High Quality P.C. Board ® 8 ea. 4116 (200ns) ®
Shugart Drives All the IC's & parts ® 16-pin Dip wire ® Easy to assemble.
’ You can do it in less than 30 minutes!
2 $310.00 Each .
_? $59.95 per kit
$399.00 Each (with controller) (Limited Quantity)

* Apple is a registered trademark of APPLE COMPUTERS, INC.
i = SHIPPING AND HANDLING CHARGES Minimum Order $10.00 / Calll. Residents add 6.5% STORE HOURS

Under $50.00 Purchase Over $60.00 Purchase Sales Tax. Phone Orders Accepted on VISA or MC MON-FRI — 10-7
inside Califorma 10% 5% ONLY, 'NO C.0.D.’s. Prices subject to change
Outside Calif. (Incl. Mexico & Canada) 15% 10% without notice. 1 SAT — 106

S b CIRCLE 45 ON FREE INFORMATION CARD
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TUSA : POPULAR IC's -y i
A WHOLE NEW WORLD OF TV VIEWING WITH TUSA'S While MULTIMETERS
NEW MODEL CVU-40, 40 CHANNEL CABLE TV CONVERTER TUUNHE’:IS They TOP QUALITY Autoranglng D,IGITAI:; U hi J
Recaive alt the EXTRA CABLE TV "MIiDBAND" & SUPERBAND Conti e NO SECONDS I The state-of-the-art auronmg/rzg DM, f - with /gﬁ accuracy an
CHANNELS on your UHF DIAL € ontinuous = — convenient features for today’s electric/electronic professionals.
une Model wee | DESCRIPTION [ ta]wve
Eliminates the need for renting or laasing. This stable and —— ——— i —
rellable System converls extra cable TV channels so they can =, LM380N | 2 wart Audlo Power Amp | $1.48 | 5129 i
Use o thia umt may e sublect 16 | g recaived on the UHF tuner of your TV set, Provides the exira 5. LM-386N-3 | Low Vaitage Aucio Amp
fws by yor M W TV C4 | migbanc and superband channgls now distributed by most g 158 120
cable companies Channels 210 13 can alsc be seen diractiy on the VHF portion of your ::’::N ;:‘:::I ';‘:“;“’S:I.wa B oo ‘g-:g "J?:
tuner. 5 X
A MUST FOR VIDEO.TAPING FROM CABLE TV! ool |G ockediCoop el
The system allows you ta program bath pay (pay TV decoder required) and standard ch390] || [vioes: De‘gﬂo, s R
cable channels for taping on any VCR — while you are 528 g $3.95, MC1348 | video If Amp Eioel IRi5=
watching a ditferent channel on your TV w . 5-; a 13501 1| Vg Am senll g
Simple o Install and operate on any make of TV with LINF. s POSTAGE 8 or moro °2.50 es. wetisee! || iseeis Amg 3 ool 35
C- A | 1 B
NINEGARD BRAND NEW UHF SURPLUS bty . | s | AP wosmae | %] 3w
75 OHM UHF YAGI ANTENNAS | yapacToR TUNERS SYLVANIA o S [ mCrsse | ouat Gom. 00 amp | r
i L MG-1496N | Balanced ModiDemodulator | 1.79 | 159 Compact siz
Sec. . o | VHF VARACTOR TUNERS | Latiee |l Stsococeser ) 448 | 300
'”f‘; L=l LINEAR VOLTAGE REGULATORS.
12 db GAIN N S 4 ::"m;f ,‘;“;s‘i};lﬁ":{'h":,‘;l: LM-7805 |5 Vo Positive Voit Peg. | 139 | 125 Model SK-1440:- . I
CHANNELS 44- 52 OpTIONAL : . band channets, Schematlc in- LM-7808 |8 Volt Positive Volt. Reg 139 | 125 ® 3.5digit LCD with auto unit and sign indications,
$8.95 s Winegara UHF Sanyo CL%%'E Mitsuml grera g LM-7812 |12 Volt Positive Voit. Reg | 1.39 [ 125 @ Full autoranging on Volt and Ohm with 10A AC/DC renge
: Antenna Preamp 45 MHz 45 MHz : HEFIUAST) LM.7815 15 Volt Positive Volt. Reg 139 | 128 ® input value can be put Into memory to make difference measure-
§ OR MORE Output  24.95..  Output WHICEITHEEAST LM7818 | 18 Vit Positie Vot Reg | 139 | 125 ments like a galvanometer
S6.95e  $39.95 e Cali for Quantity Prices *13.95 oa. Sho62¢ | [24'voiPosllive Vot Reg.” [ 10aljl5.25 ® Autoranging Voltage Test: 200mV—1000V DC, 2V —600VAC
® AC/DC Current Tests:| 200mA —10A
Mv-2109 Radial Load Cops @B=_ Axial Load Caps —- ® Resistance Tests: 200£—2000KS2
SPEAKER CABINET 33pt Tuning Diods 10 mia @ISV 11 $.25ea. 1000 mmcsov . ® Autoranging Low Power Ohm Tests: 2K§2~2000K§2
Popuiar speaker cabinets for 19 $1.20 12crmore .16 6a. C Volt Accuracy: £0.8% reading, $0.2% full scale
those famous home brew TV N e 1m1dg sV 1o 25ea 2200 mfdmsv - ow Battery Consumption: 300 hrs. on two AA batteries {inciuded)
circuits. Spéakers included =00 L6 || - . e KA e ® Tost loads with protective rim prevents fingers from touching probe
i more i ® Submerged connectors for added safety:
Cabinst Oimensions: 1201 more 49 ea. 120 more 159 ea, merge TES
i ot . 5% MICA CAPS 5% 1000 mtd @35y 11 8%ea 3300 mlc@3SY . 1-11 198ea ® Folding tiit stand for easy viewing
7% wide x 9% high x 5% 1207 more 69 ea 1201 more 179 es ® Dual fuse for safety protection sKk-1440 $99.50
)] 10pf .42¢ 0. 560p!. 66 ea. o P
deep. Removable 118" thick: s Fescir s ee i oo Wose cs 2200 mid@3sv 1129ea
back cover. 10.95 s | (00 200 3000p! . 1.39 0. O e Cho Call us for CERAMIC DISCS Model $K-1330: All the above plus these additional features:
2ormare *8.95 ea. Call for Quantity Discount \2ormore 1.39 6a ® DC Volt Accuracy: $0.5% reading; $0.2% of full scale
@ Built-in Beeper {switchable} for continuity tests, overioad warning
PROJECT . ® Extended AC/DC current range: 20mA=-10A )
POPULAR BOXES ] UHF - VHF - FM ® Manually overndes the autoranging function so that the desired
MICROWAVE = SPLITTER range can be selected for voltage and resistance measurements
PARTS Woadgran 40-900 MHz ® Zero Adjust function cancels the resistance value of test leads for
POWER TRANSFORMER g the easiest and most accurate measurements
24V CT, 400 mA. MRF-901 5275 . . . sk-1330 $159.50
" A 9-Up 218 | This box is 11%"W - 4% "H TUSA
LED OB MRF91( 346 [ 6% D with a removable o
9-Up. 312 alumlnym U-shaped chassls 3 VAL
MBOJOR 98 | 11"W-3%"H - 8"D inside. Low Loss 3.54 db, Low VSWR 5%" TANDON D_R|VES X
$3.69 ea. | CHIPCAPS-001mig 50 $12.50 Waterproof Brand new IBM compatible internal drives.
2 275 AR S e | Housing 52.49 ea Fully supported by the new PCDOS 1.10.
ONmeS Efview: e 40rmore $10.95 os. ) Our exclusive step-by step instruction makes
P> POPULAR installation easy.
3-POSITION COAXIAL SURPLUS - WINEGARD | yiocEi [ANEDUS PARTS TM-100-1 Single sided (160 K8) . $207.99
PUSH-BUTTON SWITCH AUDID & VIDED = DELUXE | 10K voiume Control TM-100-2 Double sided (320 KB). .$289 99
For TV & video casselts recorders RF MODULATORS a A-B wsh DPDT switch ...$ 1.49
Heavily shieidea. Provides maxi- J 10-Up .
mum isolation. 4 " connectors y \ J  SWITCH Low Loss UKFIVHEIFM *xx%x &% % PRINTERS SALE A ¢ 2 & % # %
T es 2 of
poceet 750";“ °:'"l' cablefwith I A Matching Transformer 1.29 Epson MX80F T w/Graphtrax-Plus, 80 CPS . . . $520.00
o oaeisa ot e hot 10-Up 98 Epson MX100 w/Graphtrax-Plus_ 100 CPS, 136 Cal.” $643.99
wail mounting 3 75-ohm resistors (E3RT0 L Ao U] Toroids - T30-12 46 C. 110h Prowriter 8510 AP 120 CPS, Paratlel
praperly terminate any unused Hook up sheet included 75 ohm - 90 db Isolation TooB, me -25 C. Itoh F-10 Daisywheel, 40 CPS, Parallel .
position. Siza: JY/16” x 247 x 2. 56.95 an Now 55.49 oa. while They Last  6.95ea. | 150" Lsu-) 8. :gg C. Itoh F-10 Daisywheel, 55 CPS, Parailel . . . . $2.285 $1.644.99
To order, send money order or cashier's chack, Personal checks
‘ ORDERINOW W opeN cleared 4 weeks. Visa/Mastercard welcome. Add 1% (Min. $3) of
TUES - FAI total order value for shipping & handling by UPS truck. Add 4%
800-854-4655 ELECTRON|CS =7 0.6 of order value for shipment by Air UPS or Parcel Post. Caiifornia
OUTSIDE CALIFORNIA 1056 N. STATE COLLEGE BLVD., DEPT. R CLOSSE‘,‘; Su'g 'fuou residents please add sates tax. COD's requires 20% deposits.
714.635-5090 ANAHEIM, CALIFORNIA 92806

EASTERN ENTERPRISES, INC.
2937 S. VAIL, COMMERCE, CA 90040 « (213)725-3080
CIRCLE 85 ON FREE INFORMATION CARD

INSIDEICACIFORNIA PERSONAL CHECKS HELD FOR CLEARANCE
MAIL ORDERS WELCOME — PLEASE INCLUDE POSTAGE — SHIPPED SAME DAY RECEIVED — NO MINIMUM ORDER
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FIRST QUALITY COMPONENTS - NOT MAIL ORDER “SECONDS"

RESISTOR ASSORTMENT
Stock No. 82501 10 ea.
Stock No. 83502 10 ea.
Stock No. 82503 10 ea.
Stock No. 82504 10 ea.
Stock No. B2505 10 ea
Stock No. 82506 10 ea.
Stock No. 82507 10 ea.

WILD ROVER

Touch switch capsule.

Operating motion 1s 005" without the

use of a levered arm Extremely tast on

and ot with low noise. Normally open

rated 115 VAC, 1.6 amp-30 mdhohm re-

sistance - 615 radius by 160 thick
Stock No. 1-9 10 25

. 12098 $1.288 112 8 95

ELPAC POWER SUPPLIES - DC/DC CONVERTERS

SINTEC
Stoch No
300 Mw Ty;
13825
12620
13827
13828
13820
13830
15w TYPE
13831
13832
13833

.

We accept VISA MC,
C.0.D., CHECK or M.O.

Min. order $10.00 ~ add’
5% Shpg and $1.00 Ins

82508 - 700 pcs {1 each below assort'd) $ 2 2 . 50
ot 10-12:15:18-22-27-33-39-47-56 OHM
of 68-82-100-120-150-180-220-270-330-390 OHM
of 470-560-680-820-1K-1.2K-1.5K-1.8K-2.2K-2,7 OHM
of 3 3K-3.9K-4 7K-5.6K-6.8K-8.2K-10K-12K-15K-18K OHM
of 22K-27K-33K-39K-47K-56K-68K-82K-100K-120K OHM
of 150K-180K-220K-270K-330K-390K-47 OK-560K-680K- B20K-OHM
of IM-1.2M-1.5M-1.8M-2.2M-2.7M-3.3M-3.9M-4 7M-5.6M-OHM
60/40 ROSIN CORE SOLDER
Stock Length Weight
No (teet) oz
50075 18
50076
50077
50078

50079
50080

Tl WIRE
WRAP
SOCKETS
oho!
3 wrap

T1 LOW PROFILE
SOCKETS

Tin plated phosphor
bronzecon ict pins
with gas tight seal

ARIES ZERO /& s39
INSERTION e
FORCE assonmen: Tin plated ot

SOCKETS - bronze contacl
cam actuated true zero insertion
tin plated solder tal pins
capabie of being pluggeo into
ip sockets. Including wire wrap

Stock
No.

11301
11302
11303
11304
11305
11306
11307
11308
11309

No Pins 1-24
8 $.15
14 18
16
18
20
22
24
28
40

25
$.13
.15
18
Al
.24
.26
.30
.34
.45

No Pins 1-24
$.12

14

Stock
No.
11055
11056
11057
11058

No

Pins 124 25 50
24 $ 435 $3.90 §$3.60
28 450 405 3.75
40 5985 535 495
64 10.50 9.45 B.7D

Da Price
082
062
062
032
032
032

Input  Output
Yoitage Voitege
vOC)  vDC)

Output Dimensions

Current  (Haws0)
IMAI 10 Inches Price
025  a8x 515305 3 795
025 a8a5123.05 795
020 48x51:305 798
070 481511305 798
010 481514305 79
010 481 $1.305 795

ELPAC
MEMORY SALE!

200NS 16K $2.10 ea.
Dynamic Ram
Stock No, 47650 8/915.52

2114-1L-3 300NS 4K $2.45 ea.
Static Ram

Stock No. 47640 8/817.84

450NS 16K Eprom  $3.90 ea.
Stock No. 47632  Any Quantity!

cB3801
cB3811
cB3802
cBag?
casoe
cs3sta

1.07.0
1070
1o70
ioro
1070
1070

121D 8
12108
15:07
15:07
28107
28107

4116-3

201 77
201
210
m
20
2

32195
2495
2495
2498
2495
2495

25

CLI801
cLaany
cL3802
cLaBt2
L3804 4070 8511
CL3814 4070 881x1

13825-1 DATA SMEET FOR OC'DC CONVERTERS

8311
85121
85121
85121

ao70
1070
4070
ao70

1210.6
12108
15107
15107
2811 9
28114

128
128
100
100
50
50

Stock No. 13801
PowerSupply For
winchester Drives

‘Floppy Disc

$109%>

138011 Dats Sheet for 13801
—
ELPAC POWER SUPPLIES - SOLV SERIES FULLY REGULATED

Dimensions
(HxWaD}

i Inches
4.7 1614x2
4.7 162422
47 162422
47 162422
5.5/8:4 7/Bx3-3/16
5-6/8xd.7/843-3/16
5:5/814-7,823-3/16
55/814.7/843-3/16

13835
13838

2716

~ 4
PIN FORMING TOOL /L—‘—_"ﬁ 0

puts IC’s on their true row to row spacing. One
side is for 300 centers, Flip tool over for devices
on B0O centers. Put device in tool and
sqQueeze.

s 25

Qutput
Currant
Rating

ELPAC

Pan No
SOLVISS
SOLV1S12
SOLVIS 1S

SINTEC
tw, Stock No

Qutput
Voltage Prce

539 95

ove
Fiaed included
Fixed includea
Fixed included
Fned inciyded

ovRa

ONE TOOL DOES 8 Thru 40 PINS!
Stock No. 11059 $1 2,95

SOLV3IO18
SOLV3IO24
Data Sheet for SOLV Seres

Miniclamp AC Voit-Ammeter
many without disarrangement,
/. Stock No. AC Amperes Price
0.
& 5&‘“2‘;_59 13731 0508  39.50
i 13732 0-100A  39.50
allows fastreadings of AC power con-
sumption of plug in equipment with-
Stock No. 13727
POCKET SiZED
for all types of small batteriesfrom
1.35v to 4.5v $1 3.95
VOLT-I-CATOR
into lighter socket and indicates bat-
tery condition and charging rates.
! AC VOLTAGE TESTER
K MACHINE AND TOOL plugs into any 110v service recept-

allows singling one conductor out of
13730 0-25A  $39.50
ACCESSORY LINE SPLITTER
out separation of Jeads.
$9.95

BATTERY TESTER

Stock No. 13733
automotive diagnostic meter plugs

Stock No. 13736 $15_95
abie to check time voltage over 50-

SOCKET WRAP ID

RADIO-ELECTRONICS

—
N
(=2

IC INSERTION/
EXTRACTION KIT
Inciudes DIP IC extractors and
nserters lo accommodate all ICs
trom 14 10 40 pins Tools that
lln r&e conductive surfaces are

saie ang nclude ground
‘"Q lugs. Stock No.

a0 $37.74

SINTEC...

OIP socket-sized plasiic panels
with numbered holes in pin loca
lions Shp onto socket before wire

wial wire weapping trouble

1530318800
shooting and repair

$1.82 per packoHOI

Drawer Q Milford
NJ 08848-9990

(]
VISA
—

IC EXTRACTOR

One-piece, spring steel con-
struction. Wiltextract all LS, MSI
and SSL devices with 8 to 24

PiNs. stock No.
13313 $2.10

=

CIRCLE 61 ON FREE INFORMATION CARD

wwWw americanradiohistorv com

TOLL 800-526-5960
FREE in NJ (201) 996-4093

150 VAC
stock No. 13735 $14,95
VOM-MULTITESTER

versatile Volt-Ohm-Milliammeter in
small package

Stock No. 13729 $1 3

Send for Free Catalog -
over 1100 parts,



(602) 266-9758 (602) 234-3026

\1‘0“A ELEC’PO
Q
& surpLus

Ve

Wholesale - Retail - Surplus
Electronic Parts

6835 N. 16th Street ® Phoenix, AZ85016

SPECIAL s1 -00 SPECIAL

1N4152..25/41.00

1N5239..20/*1.00

Similar to 1N914 9 V. ZENER
1N4001 .. 16/51.00 | 1N4007 . .10/*1.00
TIP 3055 ..3/°1.00 | 2N3055...3/°1.00
MJ 3000 .... *1.00 | 2N6055. . . . *1.00
Pwr Darlington TO3 Pwr Darlington TO3
TRIAC 200 V. 30A. | 7 Seg. LED Readout
Stud mnt..... $1.00 HP 5082-7650
s

4 Pos DIP switch 5.1.00

3/41.00 DIP Relay D.P.S.T.

— i $
D.P.DT. Rocker Sw |Diode Protect . 6741
4 A 120 VAC Horz P.C. Trimpots

3/1.00 25002, 5001, 5k{},
2N2142 10k ... 4/41
2N3905
25C828 5/41.00 MC3420P ... *1.00
25C644 SN75150.... *1.00
SPS7390/ECG123P [~ 13909 ... 51.00
5 V. DIP Relay b— - - —
SPST ..... 2/%1.00 | RED LED ..8/°1.00
7805 Transformer . *1.00
7812...... 2/%1.00 12V.CT. 250 MA
MINIDP.D.T. TO39 Heat Sinks
Slide .. .... 4/*1.00 3/%1.00

POWER SUPPLY SPECIAL

53495

110/220 volts

14 ibs.

+35V.-5 A/+12-1 A/+5V.-6 A
+26V.-75A/-12-5 A/-56V.-75 A

Transformer 110 V.A.C. Input
2f12V.@1 Aout P.C. Mount.......

5 to 25 PF Trim Cap

i

DOWN
CONVERTER

POWER SUPPLY

8-12V.D.C.or
12-18 V.D.C.

$1495

DIGITAL
MULTI-METER
ASSEMBLY
Includes: ;
s ® (4) 7 seg. LED displays
o (1) ICL 7107 (A-D IC) ’ i
S.S (1)+5V Reg /-
~ & (1)-5V Reg 7
& (1) Bridge
LE (1) Pwr. Trans.

$1 4595

Resistors & caps

ALL ORDERS PLUS POSTAGE VIA UPS

=

(602) 266-9758 ==
(602) 234-3026
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. MINI SIZE: 8 1/4" X 12"

PLASTIC CASE (NOT PICTURED)
WITH FRONT CUT OUT TO FIT
STERED UNTT (NOT INCLUDED).

QUALITY parts at DISCOUNT PRICES

AUTOMATIC
RECORD CHANGER

* B.S.R. MODEL C136R/C/3
® PLAYS 33/45/78 RECORDS

INCLUDES DUST COVER AND

PRECISION
DEVICE...
CONTAINS 4 N3

BLACK PLASTIC
CASE
PAC-TEC

BLACK PLASTIC ENCLOSURE

VARACTOR
DIODES

—_——
BB-103 ; rx 5100
ﬁ 100 FOR $30.00

100 FOR $30.00

MV2205 3 ror 51,00

ADJUSTABLE HEIGHT FROM
1.63" 70 2.93"; WIDTH
6.85"; DEPTH 8. BUILT-
IN STAND OFFS FOR P.C.
BOARDS . . FRONT AND BACK
PANELS NOT INCLUDED..
$5.25 PER CASE

COMPUTER TRANSFORMERS
GRADE 120 voit
CAPACITOR primaries

1700 mtd. 150VDC $2.00 5.8 VOLTS at TS0 MA $3.00
2 1/2" DIA X & 3/4" HIGH & VOLTS et 150 mA  $1.25
3,600 mfd. 16.5 V. at 3 AMPS  $6.50

DC  $100§ - 18 VOUTS at 350 MA  $2.00

1 3/8" DIA. X 3" HI 16 VOLTS st 1 AMP  $4.50

G800 vl S350
at ma %

6QvDC $250§ 28 VCT st 3.8AMP  $6.50

13/8%a1a X 4 114 35 VCT. at 1 AMP $350

12,000mtd. 40 vDC $3.00 42 VCT. at 1.2AMP  $4.50

2" DIA X & 1/4" HIGH

65 VCY. Al $5.50
18,000 mid. 75VDC $4.00 it 2 2MP__ 55

2 1/2" DIA X 4 1/2' HIGH
22, OO(inZ\k'll 15vDC o
2" owm 2% uion :52
22,000 mfd.40 V!

2" DIA. X e" HIGH ;_3_@
24,000 mfd
1 5/8" DIA X u" HI §_~
31,000 mfd. 15vVDC
1 5/8" DIA x 4" Hi $250
72,000 mtd. 15VDC
2" DIA. X &' HIGH $3.50

L.E.D/s

STANDARD JUMBO

DIFFUSED

RED 10 FOR $1.50

GREEN 10 FOR $2.00

YELLOW 10 FOR §2.00

FLASHER LED

S VOLT OPERATION

RED JUMBO SIZE
$1.00 EACH

8t POI.AR LED

35 MFD 330 VOLT

MITSUMI
MODEL UES-A5S
VARACTOR UNF

1" X 5/8" DIA.
45¢ EACH...10 FOR $4.00

m \
170 MFD'330 VOLT

70
COMPUTER GRADE SUB mm I.!D
CAPACITOR SPECIAL
180,000 mfd. at

2" DIA X ' HIGH 51 50

CLAMPS TO FIT CAPACITORS 50¢ e¢.

.0797X 098" 10 FOR

20mA ot 1.75v  $1.00
200 FOR $18.00

1 1/2" X 7/8"
2 FOR $1.50/10 FOR $7.00
600 MFD 360 VOLT

3 3/4" HIGH X 1" DIA.

=== 500K
2 7/8'L6G. -

L o3/u TRavEL 136 EACH

KEYBOARD
case

16 XEY
KEYBOARD
MATRIX
ENCODED

TERMINATES TO FLEXIBLE
CABLE WITH CONTACTS ON
. 100 CENTERS. EDGE
CONNECTOR INCLUDED. . .
$4.50 PER KEYBOARD, CASE,
AND CONNECTOR............

EDGE CONNECTOR

ALL ARE .156" SPACING
15/30 GOLD
SOLDER EYELET $2.00 EACH
18/36 GOLD

22/44 GOLD
SOLDERTAIL (P.C. STYLED
$2.59 EA 10 FOR $22.50
22/44 TIN
SOLDERTAIL (P.C. STYLE)
S1.35 EA 10 FOR $12.50

22/44 GOLD
SOLDER EYELET $2.50 EACH

4 SLIDE POTS

linear taper

$1,00 EA. 10 FOR $9.00

fa il
750 MFD 330 VOLT
2" HIGH X 1 3/4"
$1.25 EACH 10 FOR $11.00

4PDT RELAY

» t4.pin siyle
+3 emp contects
24 volt d.c.or
120 volt s.c. COI
« Used bul fully tested

$1.70 EACH

specily conl vollage

LED HOLDERS

WO PIECE HOLDER &
FOR JUMBO LED
10 FOR §5¢ 200 FOR $10.00

8’ LINE CORD

$2.50 SJT M/E
$250 18 -3
$2.00 ROUND GRAY

$3.00
$2.50 $2.00 EACH

DC WALL
TRANSFORIER

ALL ARE 115VAC
PLUG IN

4 VDC ot 70 MA
5.8 VDC at 125 MA
9VDC at 100 MA
9 VDC st 225 MA
22 VDC at 60 MA

10 FOR $18.50

4 WATT STEREO AMP

ASSEMBLY INCLUDES VOLUME, BALANCE AND TONE CONTROLS,
CERAMIC PHONE INPUT, LINE INPUT AND 8 OHM OUTPUT FOR
= SPEAKER OR HEADPHONES.
OPERATES ON 12 VAC @ 500MA.
ousz ABOVE 12 VOLT TRANSFORMER

3 AMP CONTACTS
FUJUITSU § FBR321D006
$1.75 EA 10 / 16.00

LARGE QUANTITIES AVAILABLE $4.50 _EACH
SOCKETS FOR RELAY 50¢ each e
13 VDC R!LAY MINI-PUSH
6 VDC RELAY CONTACT: 5.P..C. BUTTON
MINIATURE 10 AMP @ 120 VAC $.P.S.T. MOMENTARY
D.P.D.T. ENERGIZE COIL TO NORMALLY OPEN

OPEN CONTACT, ... 1/4" BUSHING

OIL: 13 VDC 650 ams | 35¢ EACH 10 FOR $3,25
SPECIAL PRICE $1.00 EACH 100 FOR $30.Q0

SOLOER EYELET $2,00 EACH

2 CHANNEL LIGHT ORGAN

OUTPUTS FOR HIGH AND LOW FREQUENCY
AUDIO SIGNALS. USE TWO ORGANS FOR

© $6.50 PER UNIT
COLOR LIGHT STRING AVAILABLE $1.75 EA

SPECIFY COLOR: RED, BLACK,
WHITE, GREEN, YELLOW.

EASILY HOOKS INTO STEREQ SPEAKERS

AND ALLOWS 110 VAC LIGHTS TO DANCE KEY SWITCH

WITH MUSIC. TWO SEPARATE 110 VAC CITHF  s.esT
b, Py 7 RO

(P v aMps @ 125 VAC
KEY REMOVES 8OTH
POSITIONS $3.50 EA

LIGHTED

MEASURES & 3/4"" X 9 3/4"

FOOT CONTROL
WITH SIDE SWITCH

PUSH BUTTON
RED LIGHTED 120 VAC
10 AMP. 5.P.S5.T.
""POWER'' PRINTED ON

8volt 9amp/hr
RECHARGEABLE

ELPOWER # EP690
SOLID GEL CELL
5 1/2" X & 1/4"
X234

$15.00 EACH

BLACK LIGHT
(ULTRAVIOLET)

3 FeTseL $2.50 each

G.E.

WITH 100 K LINEAR POT AMD % i FACE. MOUNTS IN
MOMENTARY §.P.D.T. SWITCH. /b& 7/8" SQUARE HOLE..
$6,5Q EACH $1.50 EA 10/ $13.50
ANNOquu-s-ls 4 CHANNEL 8 TRACK
CONNECTO Y HOME UNIT
CMSSIS MOUNT BRAND NEW UNITS.
CONNECTOR ASSEMBLY INCLUDES ;
1§°2.'00 §¢9Q!6‘0 TAPE HEAD, MOTOR BELT,
£ 2 110VAC MOTOR, PRE-AMP,
LIGHTS, SWITCHES
CRYSTALS SOLENOID AND OTHER
USEFUL PARTS....
CASERSIVIERHCI3A) AN EXCEPTIONAL BUY!
2 MHZ: 3579.545 XC
$3.50 EAcH | $1.00 €A $7.25 PER ASSEMBLY

!QUIPHENT SI.IDIS cussis-reax vooeL | MIETAL OXIDE VARISTOR

C300s

e ok,

- Quantities Limited

« Min Qrger $10 00

e hod $2.50
Shipping USA

v

3 SECTION. LENGTH

HOLDS TO 85 LBS, EXTENDS 23"

«Calil Ries Add612%
« Prompi Shipping
NO CO.D

TOLL FREE ORDERS ONLY
1-800-826-5432 0

{ORDER ONLY)
ALASKA. HAWAIL CALIF
OR INFORMATION (213) 380-8000

CIRCLE 58 ON FREE INFORMATION CARD

$5.00 PER_PAIR SOME HARDWARE INCLUDED

www americanradiohistory com

G.E. % Vv82ZAl2
82 VOLTS, NOMINAL
D.C. VOLTAGE. 5/8" DIAMETER,

22" CLOSED.
2 FOR 51.50

905S VERMONT AVE PO BDX 20406 LOS ANGELES, CA 90006

2861 Y3aW303d
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u
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PRS400 » 300 2750 260 00
ITY RECTIFIERS
o
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i
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B e e CRes Des Cnet TV ana
3 'Starso Timer, Instrument Pans! ClGk, Digdai 1her-
—— B
T NI T R ] it
1R4001 1 kw50 PV 0041 200 0 54000
IN400Z 1 Amp 100 PV 0041 700 8000 54000! w,
1NADDY § Amg 200 PW DO &Y 750 84 7890
1NAQ04 1 Amp 400 PV D04 780 6600 §1200
INADOS 1 AmpBOO AV 004! 1 00 7400 66600
INAQDE 1 Amp BOG PV DO 1.0C 00 6000 12000 MA026T
TN4007 ) Amp 1000 P Q041150 1200 10000 60000
INAR L Fant 0041 50 5 OH 1200 276 60 [MAI0ZEB  Alerm buzzor for MATO26M
it MAIGK  MANZEM, P, T,
it

suffix-ND following the part number. After wri ng
the nondting charge. We pay oll shipping and insurance to oddresses in  the U
WHEN ORDIRING 8Y PHONE, CALL: [.300-344-5144 (Mo, Ak,

K MACHINE s UNGAR » GC C E
AL SEMIC!

IMA1026 Time-Temp. Clnck Modul

= P andior C and wnually any oum

For additonal sansor unts, you wib nesd
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KAZ2 300 ohem Potsniiomete:

DIGI-KEY

CORPORATION

DUCTOR PANASONI
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MOLEX 10 o E. F J(
.

DUCTOH . PANASONIC .
IGI KEY — DIGI-KEY — DIGI-KEY — DIG!

GI-iCE
=G xtv — BIGH- xn — BIGIKEY — BIGI-KEY — 3181 x:

nal
% emlconductor

Giant .7 Inch 4-Digit LED Dispiay
er of sensors.

= S0/60H: kna feequency operaton
- 1201 24 Hour Displey.

i2PB_ Noimally ooen SPST Switch

C QUALITY — Name brand pmducts from
SERVICE — Computerized order processing and inventory control N,
SAVINGS — Va/ume D/scmmts ° OEM ﬂua/mry Pncmg ® Toll Free £ 500 Number' CHEMICALS RIS -

In Mn.. Ak.. Hi. Call 2

p ] .

)
y !

DIGHKEY
Pert No.

11335
BBRASEBBIBLBBIYR |3

EETNRRR

&

B2HE

S.A
call 213

14)
You moy pay by check, money order, Master Charge, VISA or C.0.0. DIGI-KEY GUARANTEE:
ceplaced or refunded if returned within 90 days from receipt with a copy of your. invoice.

et atiow”
ROLBINSON
WUGENT INC
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® - SOCKET CONNECTOR TERAINATION

P = PCA CONNECTOR TERMINATION

I err——

11r"
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Prices subject 10,change without nolice,
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RID24ND 362 3224
A11036ND 408 3%
R126ND 167 1487
RIIZIZND 193 1721
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AII224ND 246 2188
RIIZIEND 298 2858
ATeGND 167 1487
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RU4BND 219 185§
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HD37 ND
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-Add$2.00 $ 0.00-3.99.99
.Add$0.75 $ 100.00-5249.99 .
...Add $0.50 $ 250.00.5399.99 _
.Add $0.25 $ 500.00-5999,99 .
-No Chorge $1000.0048 Up . .
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The Digi-Key volume discount and handhing charges are simple 10 apply. Most items sold by Digi-Key may be combined for a volume discodnt. tems that are not discountable are identified by 7he |.| ANDLING CHARGES VOLUME DISCOUNT
your order, total ofl of the discountable items and apply the oppropriate discount. To this subtotal, odd the non-discountable items. Then ad
Canado and Mexico when check or maney order accomponies order.

NETY
10



NATIONAL SEMICONDUCTOR ¢ PAANASONIC QUAL

CHINE »

UNGAR G Al
ATIONAL SEMICONDUCTOR g PANASON!C .
e

+ BISHOP GR
< SReAls
SA I/I/VES

-346-5144

In Ma., Al

k.. Hi. Calt 218-681-6674

= d f CHEMICALS * ARIES ¢ PLESSEY ¢ MOLEX " E
ITY — Name brand products from ly 1 ers. G e O IAMOND TOOL » UNGA
SERVICE — Computerized order processing and mvenmry control AS IN(SJTRU ’%S 00 N PROD

* Toll Free HUU Mlmber CHEMICALS SRHIES PLESSEY

l/nlulne Dlscnunts * OEM ﬂuanmy PIIL‘III_I]

0IGI KEY  @iGI KEY

() XEY  DIGIKEY . BIGIKEY QIGI KEY

FANASONIC RESIN DIPFED TANTALUM
CAPACITORS

o 1y 1
ASSORTMEW) OF 3¢
VALIES
PANASONIC DUALITY
o Fas on expanded e of Panesonic Ceramic
Drsc Capagitors, nchuding

NPO TYPE i
For Compiera Spece on Physical Site end Electrical :mﬂ‘
Comrecronenics, conau vour FREE DIG)KEY Cataion. | 11000 31

EEBELEERELEEEEREEELRENERE]S
BESEBEABRABABREANRIAIANF

W0p 100 58
10t 100 58
2000t 0 A
Wopr 10 S8
20 10 %8

w7
ofut 25 %
2w 5 8
oBut % ®
Wt B ®
[ 5 178

NPO NPO NPO I
0ot

8
8
B

5EEEEERLEERE

PosuLAR VALUAL

22
E .
7 % 219 Body - 32V O poivestor wth Coppar Atloy contacis | 4190
2 oy 73 e By omes o S s | S el
3 F: 112] gned and orwnted 10 the «
» 140 e a1 vac showny | ASSOSTMENT OF 13
at |7 2 3 1.0 na high retsaton forces Socket @ | POBUL:
i wloms  o|HEN 1% T3] engnac 1 scmvve manipum o capaciTons
Py SN 5 e o AN
Al E Py ot~ Ta <:i| SOLDER TAIL Panasonic LS Series
408N a £ 5[ 40118 F7[Lpanicy 9 27| DIP SOCKETS =
ra09N e 12T sofaize Jojirazch 16 - . Miniature Aluminum Electrolytic Capacitors
N El F 6 o]ty LB ] (g gif(ilc
4 07 40148 92—~ — - W P
N o 0] ese A R [ 19| - Your enoice: nn on coto o
414N 40 55§ 40188 45 | LMIOCLN f o god sockens! 15¢ 1200
%:: 24 ; !‘";: :{ N o juesscy 2] rivPLATD SOLOER TAIL e e s Iais
01 s !
o b3 1 b1 it by M Slmcy Blek s W 5% wh
2 Q w08 6508 8 o sovser tail b o
TAZN - E7040218 gafLMIIIN 75 | LM725C! 254 8p g 'u\ b 18 10 50 248 WA
s 1 e (] oL Rl Cosia  tepmederl s 15 145 1200) T
3 b o ) N 110 Cas16 16 sokter il b 7 160 1300
an sl H » e 15 Lhraeh s fcesta 18 on soidociat i 20 1m0 1700f e 203
328 a azse ] O] N 1 e e 2 o a0 I
743N 0] 7a %0278 wmlivaen  zazfuwiaton 1 pin solder tai 8 %,
Logld 9 = bty SN 331 bwieds Bl cesas 24 pim soider il wn 2 280 20 T
E 4 e i wo|rmoso " “‘SBN "‘ﬂs CBIZE 28 pinsokler Wil 10 2 2% 2700 1 i
a4 0 Yolresimn  ves faon olimzoz iz sefiiomon 121 [C0 Comsewmimnin 46 £ 3900 R ]
AN & 1.03) 745138N 40318 Vg |Lmazoiz 15 96 fLMIBOTH 179] GOLD INLAY IOI.D[R TAIL Wi 0 Whcaownches Qoid 200 1& 1 £3¢ 1
TAN a 745139V 9B au34B 208 JUMINMP-6 169 w|s|z~ 2 o - 24 X 1} o197 1883
freety 5 fo it xe  or|vaowes e Sitlpne osear e [ S I ]
. " LMI20MP B 169 €9808 B pin solder 1ol go\d X 3m 30.00
74458 53 174L566N T4SIBIN 40408 0 ) LM‘NN 3.8
[ <] e ] R oo ] AL IRRT E TS o & Q) o ! 19 rq g g
TMIN 103 JraLs7an 461745167 1 0428 80 |LM320MP 12 1 69 | LMIENN 3 37 €98 18 oin soider 184 unld 5 a7 46.00 1 445 7038 0 7T A
744BN 103 |rars7en saj7asizen 119 ] a0a3s & |LM320mP-15 169 fiargroy 307 | CEIR Goia 57 540 52008 400 10 138 J0M olls 113 bet a0
450N 38| raL578N si]7asreon 364 ) aoain 87 |LM320MP 20 169 piipaay 260 qold oo 155 1126 1N0S7 154 13 10940
8N B|acsen  ws|usten 36 ] aoss Tl v+ (v AT ) ek USRS 5w ew
7aE3m | 7sman ngien 364 ) aoars 7 Chv2scon 3 8 | come void n 17 i
(SEAN. B9 a TR )
464N 3lrerseen  saf7esien 364 facan a[iMzoN  safcoes ol g 0 1oun 1
460N 40 740 SpEN sof 745174 119§ a0as. g‘: Lm2o02N 1 08 | C2%%0 oK a7 0 200 lei8h 5
74708 52 2:15%0M sy rast7sn 113 | sos08. arfimisan 107 b 8 23 1
472N &) wfusan sxfeosin & e [ . 4 WIRE WRAP ] i 7
BN sfrasion  asfrasin  2.08]s0szs wzosn 204 DIP SOCKETS kit i 1
s slrusion 4 usen  2u]ioue bx LM20TN 268 = 1000 5004245
14’ 74L5112N 49| 748 B3N . 40608 » Standerd profile - 5 7 3
fritny b D] Ertir o] b Vg |LMBOIN G2 2] T el mounting and e o '
v b T ] ey [ et ] % 13k v
7 | 7aseon 220 s0r08 an onacts sccommadate 015" IS
& g7)sien  220f 4ne &89 |LM046N 93] through 021" ractangular ',% o ::, o T
sk 7asz00n 787 | 40738 7 ivmean 1o | o round dustinine lesds . G Y i
8| as20en 787 a07se 202|308 1 00]  Wiew wran posts hais 10 true posttion of 016 peo- | 5T [} By i
| seon 281 )00 anfluRen 170]  an w rwe posinen ot 070" on boards tar wtt | 71 12 [ :
alnsaan 7 lacein imzaoiv 88 matic w pping X L i
o8 | 7452428 31380 40678 2 01{Lm3302! 681« YOUR CNOICE TIN OR GOL . 1(” 1 ;%A 1]
66 | 7452438 138 J 40898 20 " e o soct ‘3 5
e8] 7as2an 341§ 40030 20 mﬁm ¥ BRI NSTRUMENTS QUALTY m 3 H
@ ;:zz: _:2 s efumeon o} i euaTeo wine wRAP e i 0 i S 4% am 54
1. : < | vasoss e I T 7
cfrszn 12| wieos [ BB e an. AL YioEe Eer 11 W
@fnszay 12| aws sliwwein 1w pun wore WdoAT - 2 330 7 Tel 1T oy b8 14
sol7aszon 20| 4ose2s b e CB114 14 puin ware wrap, Tin % am o) oo %70 ) =
P i IN 35 e 9| i 14N 3250 caite 18 pinwie wiap, 560 ss00] 22 £ p 154 — -
@ ] e F (e ] P n s em sl T T TR
sa|uszn 25 | sonae Slco  pnwhwapwe 8T an] 370 LY i »
] e b FE T B © % mel2 LT WL
a o 98 arsos w 3 f
sesmn Ampo ok oo 25 |G sionmewmin 9 s wol 5 Boin o hg B R ik
A R P i 5l 01 L Ca1zs  28pwrewnap, te 104 1030 10200 o7 51 B TR 5T
= 38R Taalivzen | vss|tReet i swpowe o 1@ 130 13B00] ) 6 B i
148| 74538IN 25 8 49| o 5 24 M~ =
i i st S!S 12| cowo wiav wing wasp s wmoramem oen | 550 i OBN 4 M B
1 84] 74547340 451) 1.12{LM350° CM7BisCT 124 | bart o 1o o 0 58148, by n
Bal7aseaan 906 10or[LMIeN z'&? \mraLosacz 4 | coros 53 se  s7oof 10 g% 98 97 7 G
] o : [ES (e ] Rz ab] P ERRC I K AR v I R
70 145 «z 0 1M7L HiN % % 17 e e
vosjmssnn s 27 19 LMmN 146 jumiaiacz & G FRCL e 1 WoER e - oo
105| MSS7TIN 18 i LM?906CT 127 § C9120 19 1180 700 )
0 8 134 128 * EE)
L] 2 L:ﬂﬁi 25 lirecr 127 |eonz » ue tweoli. B ik e 60 (
o Y R SefuMmizeT 127 | corae 3 e molil B LHouE i i
N | I 5], e umit 2 lCom  mpnwrewis gos 1w s woodly 5 R S
% - z .\nmnwwmu pod 27 2B WX Il LT - K]
LM3S3AT 352 N 2 1
o v 17 N 18 1 7
137] AP o 0 HA 3 7 03
17 L 0 8 398 ais 3 '
=l ; = IR E R
i I
b I ? 2
T i M Ba g DR RE
; 9] 74 e 83 5 154 | 7
3 1 t I 3
kA Prima Parts As Low Aa ¥1 366 Each - ﬁ E ! ;ﬁ i A
3l = ! i3
78| WM-.. Per P.k 01
B b f I o IIIIII 1 P R 0
! e e ] £8 I
k! “ 153 6 Few wase 1] T a0 Cotier Talh s b yoleminy | 10083 e 7 od 7
r e Each W 17e 168 167 N I ey G ewm
+ Coppar mckal-ta CA 723 oher B a4y
i - m—rr—) “w"»-’f‘“ & d B
lg 2 NSC Data Books ps ey 3 ae B s
2 gai o0 A8 LR ¢
148 N '-' = fenhe i 00 e 1S i3
148751078 1 | 1985 Logic Databook .. s 1@ g om )
)y 383 1962 Linaas Databoak 90688 4 SE ~100" 'x.200" SR T
T4CEN 238 1901 CMOS Dateiroo wsee 6 00) EDGEBOARD CONNECTORS 0 AW T 3! #@is
820 74C364N 383 F (300 ineartace Databook. weie 6 00) : oh TR VT
& |7aciomn 2.38 || NSC Databook Bet ot R e PR AN x B Fe B
153 7ach60n . 1.3 1The 2 Abave Bookst a6R 27 00| , FAL I T I ]
TER3ACra 103 ] 1978 Oats Acquteition Mandbook. . 90808 700 10 2 J7e0 C510 29 ZBOONIX /0 M bW 3743
safracian v ¥ soa7e soof 13 % a0 csls 300 ROJue w10 9w T
1 9674C183N 103 17 34 &m0 L5101 280 4303 100 130 110 ;:ag
Fxi i { s 500 188 440 518 3% 1N
k81 o i e L en sxm 1w aw :
1773|7461 4 2a s3f0 (B2 420 4040
1aacn wese  s00f I 0 5730 (825 4% 92
173 | 74C176N 69 10 Anﬂbllldln Handbook 20658 500 28 56 :;‘ﬂ cs: 480 4600
74C192N X Databook. 90508 (L Eelad &0 C5 496 4820
- |74C193N h 63 Voluq- Reguiator Handbook - 1980 80638 LX 62 8570 €531 520 483
s | 74C196N 1.4 0 783 €535 5B0 581
K ” 7380 (83 570 5u60
R (=B Books - Books « Books - Books | P “io i 8% 610
00| 7aczeon 1 D161 KEY han an axparided book saisction 8ooks froril 43 86 0N C543 B0 80
5 20] 74 122 gam Osborme, Sypes, Howara Sams Tan ana Hevdor | 4958 Mo e 780 6B
405 277 | These gubishers sinve 1o supply the public wih tha bogka] 50 100 930 C550 740 7210
S[7CTN 2] e vew, wrmen 4 rarne ¢ srcenancinie o " 0w 4
148 18 ri te those suitat 4 inner 3 .
T L | ek L s senies 125 b
3 Bl 5utonan 2 | eare tlor s numbar of different svstems and Wngusgert. EDGEBOARD ZonnicSTons Mitce o
1420 7aconan 52 [ oference marecal. compunent cookbooks, teaching ser, | 2estees  ear e e M)122 012 e
T5a]|79C00sN 748 Joromecta ang communcavons Get your tee DIGHKEY] ©" o L] w0 farise 0015 14
1 42| 74C906N 52 caraiog and findt the boak you need. 2 63 4220 €310 296 2840 M1162 0018 14
| . 5 5% ©x% O de nefwz wz
DAcnemLcmﬂ DMN ;g 1 MOLEX-1.C. SOCKET PINS ;:/36 _ 23 :;w g;g :;g :33 IM1272 [ 2Rl
Txfecion. Eiafi2sc 1125 M  5250/5M 500.00 /M| Gim am s Gz 42 % =
Im|rcsn os S G 6w @ cam 70 ssio L
N 983 iz o047 14
] v Gim em mw Om as galll a1
53 = Ce3 690 6770 3N 485 860 ,
s.33p7csieN 151 TNIVERSAL BREADBOA TERIN Ca3l 7% 7080 C33 525 5170 fmiear o068 14
srjiacann 950 WITH SOLDERLESS PLUG:IN Tt POINTS ®» BW W C3B 610 @0 MeD [LrARdl
Loy el o g Ci3 83 B0 3% 610 5290 Mi0d o 18
REER 8 caw 8. E210 Cla €5 s |Mna oz 14
-~ Cass 995 %0 C3at 740 7250 fMIIE3 018 4
Tacmon 86 L 0% w0 w0 70 T
aCamN 567 28 e o s
T4CI2TN 50 IM 1223 [~ Y
ACS2EN . 567 M4 SERIES 166" x 200~ 1273 07 15
csN 1% 3 EDGEBOARD LOnneLToRs E om 1
g @| Pouruna Pt o o 1393 (ST
| BOCISN 5 Conwcts  Bosder Tad 1 T ok Er 1 w o
Miers [
5 102 C110 255 280 €0 &1 3838 fuissy = b
P |§ oSN 2 et o e E 200 250 €212 435 4060 fviesd 068 B
53 = % o 1530 ¢ 303 828 C215 477 4452 lugz3 o 18
o 1 5 |Mamser67aN 9 3% R R e | cue 37 mm 2@ 507 478 lwioe e
o ‘*‘MMSMNANIB‘ 158 POWERACE 2,44 C122 363 3488 C222 55 S208
290200 =158 9 %| % 17 4z e (225 el sy6a MM EE ]
M 065 231 .53 % an Gm esi e M ]
MMSIIAN 398 Interface o 4
MMSI6ON 2 B0 Part Puca
M 2% DS1488N 90
455 an DSIEsAN w0 M 1334 33 298 2112
;Ag?;;N 427 DS1489N 80 33 88
ASeN 761 7oa 7 PO ——— an e 3 7
TASS7IN 78 Volume 75451N 59 - g i S g L)
M27320 12 80 & e L G 0 Lp £ F.JOHNGON JPACER
NMCZIC1E0 46 ] canss rme e ¢ wyases o costroniie at. No
: . o e i .
3 et s cuom cononr ABRORTHINT OF J200-Kit
Campare the Discount whon & et e »14.98 B o oo o, oNLY
comparing Prices ua 1% DIGI-KEY Stncks Maost A.P. Products = waan 19Qes
Isann 104 o

016 KEY
Pari e e ub
g i
T 1873 | mirmioum siocolysic capecitors. Thei sixe md per-
v 17055 {tormence characteristics maks tham viable siter
k! 158 o tentskume In many sppicetions
2 200
2 e CAPACITANCE TOLERANCE: 70%
2 23805 | 0.C. LEAKAGE CURRENT, MAX 0.01 C V or A
i g i}t AW K-BERIES CAPACITORS We Carry Are Radiel
s 4 005
6 3 2238 aching
5 50 osiey cu vives
! s DL w0t
5, 2m
B o D iy
22 T i
2 M8 7 256
330w n I} Zn
AR R iz
5 198 18 13 23
B 23 W 18 207
288 2845 20 228
321 1758 2130 245
1 TR 2n
R |
W Erd
188
10164 2%
1 g 278
w18 m
186 20
! ]
' 2
2.
203
- 20
& 20
3 203
1T 20
(] 207
3 213
7 4 23
SR 5
H A Panasonic TSW
2 tK Lasqe Aluminym Efectrolytic Capacitors
1 12
103 5 n W
5 DIt KeY
i H fari No. 1 Wh 1 10
4+ 4.4 $1.68 $12.96 5116 60
i 4.4 4700 206 15 142.85
4 % 6800 267 2051 18480
A bt 10000 335 2580 232%0
: W P650a 15000 477 3672 3K
3 44 PEs05 25 2200 172 1326 11940
H R PES06 B0 211 1622 13595
" 53 8507 00 265 203% 18320
P 800 348 2680 2120
i N 309 34se I
g oam oW 578 4443 399 90|
w3 143 N0 %0
oW 193 1487 13390
a5 260 2001 180.10
2.4 3N 2565 23019]
648 228 3293 2640
' . 51 5.48 4237 37950
L2y fd 175 1346 12110
1% o 263 2067 18595
a1 1280 108 370 2845 2% W
Vs 138 42 382 .07 W6
1es @10 587 4512 40610
tal 1% 152 202 1553
340 2615
546 QLSG
255 1963
382 2707
a 4?_ s
253 1386
assommmtnt of 14 13 3178
POPULAR ' MINL 584 4489
2o cArACITORS 762 5867

The Digi-Key volume discount and Service chorges are simple ta apply. Most items sol

sutfix-ND following the port number. After writing your order, total oll of the discoun

the hahdlir charge. We pay ol shipping and insurance ta addresses in the u s A Canada and Mexico when payment accompanies order.
WHEN ORDERING 8Y PHONE, CALL: 1.800.344-5144 (Ma., &k., Wi., nd your

“You may pay by check. money order, Master Charge, VISA or C.0.0. DIGI KEV GUARANTEE: any ports or products purchased from Digi-Key that prove 10 be defective

“replaced or refunded if returned within 90 days from receipt with @ copy of your invoice.

d by Dig:

05-6674) By meil

-Key may be combined for a volume discount. Items fhat are not discountabie are identified by the SERV ICE
ode

order 1
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www americanradiohistory com

DIGI.KEY, Highway 32 South, Thief River Falls, M¥ 56701

1able items and opply the appropriote discount. Ta this subtotol, add the non-discountable items. Then

Add $0.50 § 250.
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CHANEY
electronics inc

P O BOX 27038. DENVER. COLO 80227

Changy Electronics has been providing qualty electronic kits
for commercial apphications, High Schoots. Tech Schoots,
Liniversities.and hobbyists tor over 10 years and we hope that
you will join the thousands of satisted Chaney Electronics kit
builders. We now offer aver 60 unique kits — many are not
available anywhere else. All of our kits cantain a quaity etched
and drilled giass epoxy PC board, all necessary electronic
parts (except as noted on a few kils) and easy to

TEACHERS AND HOBBYISTS

NeEREEEEE
8

* Minumum Order $9 00
tease include $150 for shipping (UPS)
e accept VISA and MASTERCHARGE
XTRA FAST SERVICE

PHONE ORDERS. 303-781-5750

BEEE

assembly instructions. You provide 3 battery for the battery
operated kits and if desired you may wish to provide a case
We recommend that you use a low wattage soidering iron and
good quaitty rosin core solder when assembling your lats.
Building our kits is both rewarding and fun because they are
thoroughly tested and designed so that with proper assembly
they work the first time!

xR
g R
12 VOC Digital Quartz Gar Clack Kit
Telephone Amplifier Kit
120VAC Light Sequencer Kit
3 Channel Color Organ Kit
120 VAC Variable Strabe Light Kn
Electranic Slot Machine Kit
Electronic Digital Dice Kit
10 Note Soun¢ Syathesizer Kit
3VDC Electronic Warning Fiasher Kit
6YDC Electronic Strabe Flasher Kit
12V Strobe Flasher Kit
Photo Save Trigger Kit
Sound Activated Photo Strobe Trigger Kit
High Power 120VAC Strobe Light Kit
Dual Strobe Light Kit
100WS Slave Strobe AC Kit
46WS Slave Strobe OC Kit
46WS Photo Strobe Flash Kit
Led Fiasher Kit
Robot Eyes Kit
Tn-State Led Flasher Kit
Shimmering Light Kit
Singie Channel Caior Organ Kit
Sound Activated Xenon Strobe Kit
Fascination Star Kit
Sequential LED Flasher Kit
Super LED Flasher Kit
Green Neon Winker it
Jumbo LED Flasher Kit
Dual Lamp Flasher Kit
Fish Calter Kit
Phasor Gun Sound ang Light Kit

Ca726
Car27
04725
C4530
c3on
C

e
B aa

P r s o on
AwwRLEDD @
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Send For Your Free Copy of Kit Catalog #24
R —— -
ATTENTION DEALERS
We are looking for dealers to sell our hine of kits.
we provide liberal discounts and prices thal heat any competition.
Less than S100 gets you siarted! Wrete or call lor mare infarmation.

J‘ o "_@;,a

Sound Effects Generator Kit

Skin Resistance Monitor Kit

Light Sensrtive Sound Generator Kit

8 Note Tunabie Electronic Organ Kit
Electronic Wheel of Fortune Kit
Electromic Coin Tosser Kit

Executive Decision Maker Kit

Metal Locator Kit

VHF TV Dscittator Ki

Time’Reaction Tester Kit

AC Failure Alarm Kit

Freezer Alarm Kit

Maisture Detector Kit

Motor Speed Control Light Dimmer Kit
Plant Soil Mondor Kit

AC Tester Kit

Vehicle Back Up Alarm Kit

Super Burglar Chaser Sound and Light Kit

~
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GBE El@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
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PR ABGana

10 watt Siren Kit

Telephone Busy indicator Kit

Electronic Intercom Kit

Digtal IC Timer Kit

Stroboscope Kit

LED Stereo Power Meter Kit

SVDC SAmp Digitat Power Supply Kit

Signal Tracer Kit

Signal Injector Kit

Audio Oscillator Kit

Quartz Accuracy 60HZ Timebase Kit

Quartz Accuracy 60HZ, 10HZ, tHZ
Timebase Kit

CIRCLE 81 ON FREE INFORMATION CARD

RNJ Electronics, Inc.

P.0. BOX 528 805 ALBANY AVENUE LINDEN
BECKMAN HD100

CAN YOU BELIVE!

B&K 14798 Portable

URST, N.Y. 11757
VIDEO ACCESSORIES

DRIVERS
N

30 MHZ Dual Trace Scope | Digital  New! |
Multimeter
164.95
COBRA |\ cordtess
Phone JERROLD WIRELESS
> e 60 Channei
SO0l = . Nota Descrambler 110.00
r e
I'| 40 cHANNEL uP, -
LisTprice ~+ $1175.00 | 115.00 CONVERTER A
OUR PRICE 675.75 FORTVE e e
) VTR Cabi ==
DUAL HELPING UAL MODULAR ADAPTDR Vi g N Model VTV
HANDS Z 190 © 1”(_“ 24.50ea 5/99.00
= LS(( = TV GAME SWITCH
Jour pRICE = AN45 Fg,_._,
1. ] i
4.95 MODULAR JACK COVER 200 Ohmzms::: :
PRESICION SCREW out with ;
RCA plug

VHF/FM AMPLIFIERS
Model 411 For 2 sets
All solid state

CALL TOLL FREE FOR IMMEDI
800 645-5833 von
OPEN 24 HRS -7 DAYS A WEEK wastencano

BACK OF SET g IoISTRIBUTION MadeldZ5 | signal amplitie :
ANTENNA i ; boosts weak signals. o
AMPLIFIER 8.95
1.85 VHF/UHF FM FRcal
h For up to 4 sets-Signal gain 3 dB
ALSO: 2SC1308K 2.25 ea | With FM trap 18.00{ 10.95
1000 Fr. RG53U 39.00 Designed for TV/VCR -
1000 Ft. 18ga ’ multiple-set installations. VHF/UHF MATCHING .,,
Speaker Wire 34.00 | FLIP THRU THIS T“ANSBORMERS /
LX128.75¢ LX162 3.49| MAGAZINE - IN .50¢ ea
LX129 85¢ Lx163A4369| MOST CASES YOU 39¢ 100 yp
LX154.1.051x165 3.25| WON'T FIND IT VHF/UHF 75.300 ohm
HEMICALS-TUBES-ETC FOR LESS! Mode! AN19

TE DELIVERY

Loo

CIRCLE 79 ON FREE INFORMATION CARD

ELECTRONICS

money back

INTEGRATED CIRCUITS
5800

MOS MEMORY RAM

195 5

1802E plas.

g 1861P 5

Z 530 8126
R

8128
8157

MK 4816 2
P
: ;asigzun AOCESSOR | 4

1445 PROM
5o 17

7!
5
12

Linear CMOS and 7400 272" 3% ..,
complete lines in stock. g

35 UAR"FKF_‘U
AYS 10134 16126 85
aLs,

INTERFACE
8095

5
RESISTORS ¥ watt 5% 3
10 per type 05
100 per tvpe 01
ype
5000 per lype 0085
50 piece pack
hype 895

0 per type 05 22

FULL LINE ALL PARTS

P.0. Box 4430C
Santa Clara, CA 95054

Will calls: 2322 Walsh Ave.
(408) 988-1640
Same day shipment. First line parts only. Factory tested. Guaranteed
Quality IC’s and other components at factory prices
Phone orders only (800) 538-8196
]

DISPLAY LEDS
MAN7? 74

o 1€ SOCKET:
Sofder Tin Low Profte
PN 1UP

g0z ox
% 2

1 0 g
WIRE WRAP LEVEL 3
oI PIN

s 2 9

B 3 100

8 159

levei 13 pi m w
CRYSTALS
5 ' MH: 50 : 4
3 ag CC &
2 OK WIRE WRAP TOOLS n stock
af Complete line of AP Pragucis i stock

I KEYBOARDS
56 ey ASCI! keyboarg w1 574 95
Fully assembied

Me {13 89 95

169
195
99 -

98 71 95 UHF Preamp Kit $34.95.
Swilching Power Supply Kil $18.50

Type-N-Talk by Votrax

1071 10 sperch synthesizer with alim

#0d wocabulary. Suil-in lex! lo spasch

aigoritm, 70 w 100 bis per 1econd

SpeUCh syntheaizer. BS232C ininrface
5359 00 1353 95

& COMPUTER PRODUCTS

INTRODUCING A BRAND NEW MICROCMPUTER

VENTURE s a single E”Ql)’llf'e

board computer that is an
adventure for the hobbyist
It is a learning training
computer as well as just
plain fun for anyone who
wants to get into a state-of-
the-art computer at rea-
sonable cost

VENTURE comes in kit
form or fully assembled and
tested. You can get it in its minimym configu-
ration for as Iittie as $195.00 or take it all the:
way 1o floppy disks and voice. tt can be ex-
panded as a kit or fully assembled. atyour own
pace and choice

VENTURE is a 16" by 20" main board with
separate ASCIl and HEX keyboards. It runs
fast, aimost 4 MHz and has the capability of
putting 1 5 megabytes of RAM and ROM on
the board along with a variety of nexpensive
options
Dn Board Dptions
16 channel A to D; 5 siot 60 pin bus. 2 serial
ports, parallel ports. 4video options inc!. cotor.

52K RAM . Votrax voice
synthesizer, sound gener-
ator. EPROM: Fuli Basic
disassembler, editor. as-
sembler: metal cabinet
additional power supply
ASCIt keyboard real time
clock calendar

Expansion Options
Floppy Disc, EPROM Pro-
grammer. light pen. uni
versal user programmable music, sound baard
high resolution color/grayscale pixel mapped
video board, General Purpose Instrument Bus
8088 co-processor board

Minimum VENTURE System $195 00

Kit includes CPU and control with 4K of RAM.
1K of scratchpad, 2K monitor, 1861 video
graphics. cassette interface and separate HEX
keyboard with LED displays for address and
output. Power sugpfy 1s included along with 2
game cassettes The main board 1S 16" x 20
and includes space for all of the previoJsly
discussed on-board options. Full on-board ex-
pansion can be completed tor under $1000.00
Call for further details. option prices etc

Send for catalog.

Modem Kit $60.00

State of the art, orig., answer. No tuning nec-
essary. 103 compatible 300 baud. Inexpensive
acoustic coupler plans included. Bd. Only
$17.00 Article in June '81 Radio Electronics

Z80 Microcomputer Kit $69.00

16 bit /0. 2 MHz clock, 2K RAM, ROM Bread-
board space. Excellent for control. Bare Board
$28.50. Full Kit $79.00. Monitor $20.00. Power
Supply Kit $35.00. Tiny Basic $30.00

TERMS: $5.00 min. order U.S. Funds.
$10.00 min. VISA and MasterCard accepted. $1.00 insurance optional,

8-4116 200ns Dynamic RAM /812 40

Video Modulator Kit $9.95
Convert TV set into a high quality montor w/o
affecting usage. Comp. kit wull instruc

Multi-volt Computer Power Supply
8v 5amp. ~18v Samp. Sv 1.5amp. —5v
5amp, 12v 5 amp, —12v option. ~5v, =12v
are requiated. Basic Kit $35.95. Kit with chassis
and ali hardware $51.85. Add $4.00 shipping

60 Hz Crystal Time Base Kit $4.40
Calif. residents add 6% tax.

Shipping: Add 5%; orders under $25.00—10%.
CIRCLE 59 ON FREE INFORMATION CARD

RCA Cosmac 1802 Super EIf Computer Kit $106.95

The Super Elf is a tremendous value as it com-
bines video. digital displays, LED displays. and
music. alt onasingle board for $106.95

The Super EIf expansion capability is virtually
unlimited and you can do it inexpensivety one
step at a time. Expansion includes cassette
interface, additional memory, color video, Basic,
ASCIi keyboard, printer. floppy, S-100 bus,
RS232. etc

The Super Elf comes complete with power sup-
ply and detailed 127 page instruction manual
which includes over 40 pages of software, in-

Rockwell AIM 65 Computer

6502 based single board with full ASCI! keyboard
and 20 column thermal printer. 20 char. alphanu-
meric display ROM monitor; fully expandable
$439.00. 4K version $454.00. 4K Assembler
$35.00. 8K Basic $65.00 FORTH $65.00

Prices
subject
to change

www americanradiohicstorvy com

cluding a series of lessons to help get you
started and a music program and graphics tar-
get game. Many schools and universities are
using the Super Elf as a course of study. OEM's
use it fortraining and R&D. A monthly newslet-
ter. Questdata is devoted exclusively to soft-
ware for the Super EIf and there are many
software books available at low cost

Free 14 Page Brochure

Send or call for a free brochure on all details
and pricing of the Super Eif and its expansion
‘Eat & Run' cassette $14.95

Elf Il Adapter Kit $24.95

PROM Eraser

assembled. 25 PROM capacity $37.50
(with timer $69.50). 6 PROM capacity OSHA
UL version $78.50 (with timer $108.50)

FREE: Send for your copy of our 1982
QUEST CATALOG. Include 88¢ stamp.




ramsz2y  the first name in Counters !
9 DIGITS 600 MHz $1292

SPECIFICATIONS: -_W_I RED

The CT-90 is the most vers‘atile. fea!urf: packed counter available fo-r less gg:sgi:ivily ﬁs?fh?niog x\;l:o 150 MHz
than $300.00! Advanced design features include; three selectable gate times, Less than 50 MV to 500 MHz
e yearvarranty  $129.95 nine digits, gate indicator and a unique display hold function which holds the Resolution: 0.1 Hz (10 MHz range)
CT-90 Kit. 90 day partswar- displayed count after the input signat isremoved Also, al0mHz TCXOtime 1.0 Hz (60 MHz range)
N AC adaprer 05% base is used which enables easy zero beat calibration checks against WWYV. 10.0 Hz (600 MHz :ange)

'1’3.',3_‘,‘5‘15255 e 1298 Optionally; an intemal nicad battery pack.external time base input and Micro- Display: 9 digits 0.4” LED

OV-1. Micro-power Ovea power high stability crystal oven time base are available. The CT-90, Time base: ~ Standard-10.000 mHz 1.0 ppm 20-40°C.

time base 149,98 Optional Micro-power oven-0.1 ppm 20-40°C
Extemal time bage input 1495 performance you can count on! Power 8-15 VAC @ 250 ma

7 DIGITS 525 MHz $99%5 ..

SPECIFICATIONS: . i . PRICES:
Rang.ei , 20 Hz to 525 MHz The CT-70 breaks the price barrier on lab quality Afrequency c.:oum‘ers. __CT-7O wired, | yearwarranty  $99.95
Sensitivity:  Less than 50 MV to 150 MHz Deluxe features such as; three frequency ranges - each with pre- amplification, CT-70 Kit, 90 day parts war-
Less than 150 MV to 500 MHz dual selectable gate times. and gate activity indication make measurements a ranty 84.95
Resolution: 1.0 Hz (5 MHz range) snap. The wide frequency range enables you to accurately measure signals AC-1 AC adapter 3.95
}ggOH}z{z(s(goT)‘}:;};ﬁi?ge) from audio thru UHF with 1.0 ppm accuracy - that's .00019! The CT-70 is B:‘l Nli“d pack + AC
Display: 7 digits 0.4" LED the answer to all your measurement needs, in the field, lab or ham shack adapter/charger 12.95

Time base: 1.0 ppm TCXO 20-40°C
Power. 12 VAC @ 250 ma

7 DIGITS 500 MHz $799%

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

MINL100 wired, 1 year functions at an unbelievable price. The MINI-100 doesn’t have the full SPECIFICATIONS:

warranty $79.95 frequency range or input impedance qualities found in higher price units, but Range: 1 MHz to 500 MHz

AC-Z Ac adapter for MINI- for basic RF signal measurements, it can’t be beat! Accurate measurements Sensitivity:  Less than 25 MV

100 3.95 can be made from | MHz all the way up to 500 MHz with excellent sensitivity Resolution: 100 Hz (slow gate)

E:;Zx:/f::rp::k and AC throughout the range, and the two gate times let you select the resolution Display: ;gl:;lz&??‘[‘gég)
R 8 desired. Add the nicad pack option and the MINI-100 makes an ideal addition Time base: 2.0 ppr;x 20-40°C

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

8 DIGITS 600 MHz $159% ...

SPECIFICATIONS:
Range. 20 Hz to 600 MHz The CT-50 is a versatile 1ab bench counter that will measure up 0600 MHz w
Sensitivity:  Less than 25 mv to 150 MHz yth 8 digit precision. And. one of its best features is the Receive Frequency CT-50 wired, I'year warranty ~ $159.95

Less than 150 mv to 600 MHz . . . ; CT-50 Kit, 90 day parts
Adapt hich tu CT- .
Resolution 1.0 Hz (60 MHz range) daa]i:rr W, |<_:] ms the . ?0 into a dl;llﬂ] re:dmft folr any rece'xvert T:e warranty 119.95
10.0 Hz (600 MHz range) adaptier 1s easily programmed tor any receiver and a simple connection to the RA-l. 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.| wired andpre-program-
Time base: 2.0 ppm 20-40°C way limits the operation of the CT-50, the adapter can be conveniently med (send copy of receiver
Power. 110 VAC or 12 VDC switched on or off. The CT-50, a counter that can work double-duty! schematic) 29.95

DIGITAL MULTIMETER $99% :cp

The DM-700 offers professional quality performance at a hobbyist price.
Features include; 26 ifferent ranges and 5 functions, all arranged in a SPECIFICATIONS:
DC/AC volts: 100uV to 1 KV, 5 ranges
DC/AC

lari indicati " load N 1250 vol i current 0.1uA 102.0 Amps, 5 ranges
warranty 19.95 polarity, overrange ine ication and overload protection up to voltson a Resistance: 0.1 ohms to 20 Megohms 6 ranges

AC-1. AC adaptor 3.95 ranges, making it virtually goof-proof! The DM-700 looks great, a handsome, Input

BP-3, Nicad pack +AC jet black, rugged ABS case with convenient retractable tilt bail makes ic an impedance 10 Megohms, DC/AC volts
adapter/charger 19.95 ideal addition to any shop. Accuracy: 0.1% basic DC volts

MP-1, Probe kit 2,95 Power 4'C cells

AUDIO SCALER ACCESSORIES COUNTER PREAMP

Telescopic whip antenna- BNC plug.

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

convenient, easy to use format. Measurements are displayed on a large 3%
digit, % inch LED readout with automartic decimal placement, automatic

For high resolution audio measurements, multiplies High impedance probe. light loading ... 1595 For measuring extremely weak signals from 10 to 1,000
UPin frequency. Low pass probe, for audio measurements. .......... MH:z. Small size. powered by plug transformer-included.
® Great for PL tones Direct probe, general purpose usage ................ooo. of K ® Flat 25 db gain
e Multiplies by 10 or 100 Tilt bail, for CT 70, 90, MINI-100 g ® BNC Connectors
® 0.01 Hz resolution' Colo_r burst calibrau:on unit, calibrates counter ® Great for sniffing RF with pick-up loop
$29.95 Kit  $39.95 Wired against color TV signal o 14 $34.95 Kit  $44.95 Wired
- -
! s ! 184 3 g ILRMS  Sotistaction guaranteed - examine for 10 days. if not pléased
rsmsay, elescics, i13. =25
3 insuronce 1o o moximum of $10. Overseas add 15%. COOD. odd
2575 BAIRD RD. « PENFIELD, NY 14526 FHONEORDECS, o rsesoniar 330, 31 30. WY -enden 0447 o
CIRCLE 51 ON.FREE INFORMATION CARD 1
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P.0. BOX 401244R

BEC BULLET ELECTRONICS

GARLAND, TX. 75040

(214) 278-3553

Sound Effects Kit $18.50

The SE-0115 3 complete kit thar
containa all 1ha parts 10 buid a

SN78477 Sound Chip. the
©oard provides banks of MINI
DIP awiches and pols to
program the various com.
binations of the SLF Osciliator
VCO, Noise. One Shot ang
Envelope Controls. A Quad Op
Amp IC s used to implement
an Adjustable Puise Genera-
tor. Level Comparator and
Multipiex Oscillator for even
more versatiity The 34" x §
PC Board features a prototype
area to aliow for user added
cirewtry, Easily programmed
10 duplicate Explosions,

The

Super Music

Maker

(Basic Kit)

SEE SPECIAL
OFFER BELOW

. tunes

onm speaker directly.

programmable sound eftecls Fi
generator Designed around REVISION]2 Ft L™ « Works on 12VAG or
the new Texas Instruments $24.95 12 VDG,

ROM's.

A true elecironic music maker based on & micropracessor chip. The Super Music Maker is the
only kit that allows easy addition of pre-programmed tunes by plugging in one memory chip
{ROM). Over 20 diffarent ROM's with over 50G tunes are available. Use the kit for a Car Horn,
Doorbedl, Door Announcer, eic. i you have an EPROM programmer our manua! talls you how
to program your own tunes. Kit Inctudes quality piated and drilied PC Board and all
components

JPTIONAL ACCESSORIES

+ Comes wih 25 pre-programmad

+ On board 7 watt amplifier drives 8

»#” lor expanded tune piaying capabii-
ity.Listing avellable pre-programmed

™

Free Buyers Guide

84 pages of the latest in components, tools
and instruments — a must for DESIGNERS,
instructors and maintenance engineers.

Phasor Gunn. Stesm Trsins, or
#imost an infinite number of
other sounds. The umil has &
multiple of apphcations The
low price inciudes all parts.
assembly manual. programming charts. and detailed 76477 crip
specifications (1 runs on a 9V battery (not included) On board
100MW amp will drive a small speaker directly, or the unit can be
connected 10 your stereo with incredible results' (Speaker not
incluced). 78477 Is Included Available separalely for $3.15 each.

DIP SWITCHES One 8 pos., 0ne § pos., for tune address
WALLPLUG TRANSFORMER For operation on 117VAC house current . 200
INJECTIDN MOLDED PLASTIC CASE w/custom front & rear panels. hardware

and 2 five pos. rotary switches (replaces DIP switches) 8.00
HORN SPEAKER 8 watt, 8 Ohm with mounting bracket . . " 82

SPECIAL OFFER
Buy a Super Music Maker kit for 524 95 and get FREE, a 2708 ROM pre-programmed with 35
popular tunes. This offer gives you over 60 songs to choose fromt

SOUND KIT.

7 Watt Audio Amp Kit $6.95

SMALL, SINGLE HYBRID 1C AND COMPONENTS FIT ONA 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

Doomsday Alarm Kit $9.95

1t you have trouble sieeping and you would llke the rest of the neighborhood to share your
misery then this ([ttie kit will be for you! There is no way to accurately dascribe the unearthiy
howls, screams and tones that corme out of this kit. Four separate tone oscillators are mixed,
cancelied and stepped at a varying rate. 10 Watts of crazy sounds. A great fun kit or a practical
burglar alarm. Complete with PC board and ali necessary components less spesker. For 612
VOC. ORDER DA-02

NEW ZENITH ZXM 121

High legibility 12" green phosphor monitor.

15 Mhz bandwidth,

40 or 80 character

selectable full compatability . . sl l 7.00

OVERSTOCK SPECIALS

3 OUTPUTS
12V @ 8A (12AInt)

THE PRESIDENT SAYS: “HOGWASH!!"

After taking one look at the TRIPUT POWER SUPPLY our engineer declared that the
units were worth several hundred dollars each. He pointed out the engineering, high quality
construction and state-of-the-artintergrated design in support of hls position. The President
of BEC more pragmatically pointed out the aiready full warehouse and the two trailer truck
loads of power supplies waiting in the parking lot, and set the price to move them QUICKLY!

COMPLETE UNIT

+ UNIT IS COMPLETELY ASSEMBLED

+ Fused primary and DG sections

+ HUGE SHIELDED TRANSFORMER

+ 2% Load & Line Reguiation

* Low Rippie < 100mv.

* Short Circuit Protection

= Overvoltage Prolection on all three
outputs

+ 254 Brigge Rectitier

+ Over 60,000 mid of fitters

* High Efficiency Switehing Regutator
feduces heataink area

# Schematics and senice guice kncluded

Plus $5.00 Freight - Thermal Shutdown

211bs. 6x5%x 12  * SusLED's (3)

ONE TIME OFFER! LIMIT TWO (2) SUPPLIES PER CUSTOMER.

* COD MINIMUM $20.00 » ADD $2.50 FOR COD'S

* UPS DELIVERY ADDRESS MUST ACCOMPANY ALL COD
ORDERS

+ $1.00 HANDLING ON ORDERS UNDER $10.00

* VISA, MC CAROS OR CHECK

» ADD 6% FOR SHIPPING

* TEXAS RESIDENTS ADD 5% STATE SALES TAX

+ ALL FOREIGN ORDERS ADD 25% FOR SHIPPING
(CANADA 15%) NO FOREIGN COD'S

+ CALL (214) 278-3553 TO PLACE CREDIT CARD OR COD

62.50

{as you recelve it)

b J’C-",-%E]
< . 3" Roton F
L) v $10.95
VUMeters .............. ... ... 99¢ Ea.
........ $2.00/1000

470K '/sW Resistor .

24 VAC 500 MA
Plug in transtormer. . . .. $4.5°

UHF/VHF Conversion

D
Kit — with
Genuine Mitsumi

=il
|
P-dﬂ’ T $119.98

CALL OUR HOT LINES

IN CALIF. (714) 527-2554
OUTSIDE CAL. (800) 854-8660

SCR ELECTRONICS CENTER

5303 Lincoln Ave., Cypress, CA 90630

CIRCLE 86 ON FREE INFORMATION CARD

d CALIFORNIA COMPUTER SYSTEMS

s100
2032 32K STATIC RAM A& T
200NSEC $468.00
2116 16K STATIC RAM A& T
200 NSEC .$279.50
2065 64K DYNAMIC RAM A& T $351.00
2200 S-100 MAIN FRAM A& T $500.00
2422A FLOPPY DISC WITH CP/M 2.2* $372.50
2831A ARITHMETIC PROCESSOR A& T . $552.50
2810A 780 CPU AR T. $281.25
2T10A 4 SERIAL 1/0 A& T $29195
2501A 12 SLOT MOTHER BOARD $180.00
2720A 4 PARALLEL A& T. $214.95
PROTD BOARDS WW $39.95

APPLE PRODUCTS
T114A 12K ROM/PROM. $99.95
T424A CALENDAR/CLOCK. $106.95
T440A PROGRAMMABLE TIMER. $106.95
T4T0A A TO D CONVERTER $105.95
T490A GPIB (IE 488) INTERFACE $182.00
TT10A ASYNC SERIAL. $12595
T712A SYNC SERIAL. $148.50
T720A PARALLEL STANDARD. $105.00
17208 PARALLEL CENTRONICS $105.00
78118 ARITHMETIC PROCESSOR W/DISC. . $325.00
7811C ARITHMETIC PROCESSOR W/ROM $325.00
7520A EXTENDER . . .. $23.50
T300A APPLE CLIP .. $8.00

SOFTWARE
23-01 CP/M™MACRO ASSEMBLER ON DISK. $76.95
24-01 CP/M™ SYMBOLIC INSTRUCTION DEBUGGER . . $64.25
25-01 CP/M™TEXT FORMATER . . .. $64.25
26-01 CP/M™BACKGROUND PRINT UTILITY . . $4295

OTHER CCS PRODUCTS ARE AVAILABLE.
CALL FOR PRICE.

::7
awasdld WICAOCOMPUTER PRODUCTS
$100 PRODUCTS
CBIA 8080 PROCESSOR PCBD $ 36.95
KIT $15595 A&T $215.95
CB8-2 280 PROCESSOR BOARD
KIT $19895 A&T $269.95
¥BIC 64 x 16 VIDEO, PCBD $ 36.95
KIT $15395 A&T /519995
¥B2 64 x 16 VIDEO, PCBD $3295
KIT $17595 A& T $23495
¥83 80 CHARACTER VIDEQ 4MHZ.
KIT $34595, A&T $42595
UPGRADE RAMS FOR VB-3 $42.00
104 2 PARALLEL, 2 SERIAL, PCBD .$ 36.95
KIT $16095 A&T $19995
PB-1 2708. 2716 PROGRAMMER BOARD
KIT $14095 A&T $189.95
MB-10 16K STATIC RAM.
KIT. $299.95 A& T $339.95
APPLE PRODUCTS
A488 IEEE 488 INTERFACE $39995
AlD - [l SERIAL/PARALLEL INTERFACE
A&T ... .. . . . - $178.00
ASI0 SERIAL I/0
A&T. ... ... o0 o . 811595
APIO PARALLEL 10 W/0 CABLE
A& T .. $87.95
OTHER SSM PRODUCTS ARE AVAILABLE,
CALL FOR PRICES.
MONDAY-FRIDAY, 8:00 TO 12:00. 1:00 TO 5:30
THURSDAYS, 8:00 TO 9:00 P.M
(415) 728-9121
P.O. BOX 955 ¢ EL GRANADA, CA 94018
PLEASE SEND FOR IC, XISTOR AND COMPUTER PARTS LiST

DEC. SPECIAL SALE

ON PREPAID ORDERS
(CHARGE CARDS. C 0.0 OR P.0'S NOT AVAILABLE)
MUST MENTION AD FOR SPECIAL PRICES

XMAS SPECIAL SALE.
5% OFF ON SSM KITS, WAMECO BARE BOAROS, WAMECO BARE
BOAROS WITH MIKOS PARTS, EXTEK KITS.

74 LS' SERIES PRIME PARTS

EA 5 FOR EA 5 FOR EA 5 FOR
LS00 25 1.23 LS132 75 3.56 LS197 .85 4.04
LSo2 25 1.23 LS136 .50 2.38 L8221 1.15 546
LS04 25 1.23 LS138 75 3.56 LS240 1,80 8.55
LSO5 25 1.22 LS139 75 3.56 LS243 1.75 8.31
LSo08 35 1.66 LS145 1.20 5.70 LS244 1.75 8.31
LS10 .25 1.23 LS147 249 - LS245 215 -
LS13 45 2.14 LS148 1.35 LS251 1.00 4.75
LSta 99 4.50 LS1581 .75 3.56 LS257 .85 4.04
Ls20 25 1.23 LS153 .75 3.56 LS258 .85 4.04
LS26 .35 1.66 LS155 .90 4.28 LS260 .65 -
Lsa27 .35 1.66 LS156 .90 428 LS266 .46 2.19
LS30 .25 1.23 LS157 .75 3.56 LS279 .50 2.38
L832 35 1.66 LS158 .75 3.56 LS290 .80 380
LS37 .55 2.50 LS160 .90 4.28 LS293 .80 3.80
LS38 .35 1.66 LS161 .95 4.51 LS295 1.05 4.99
LS42 55 2.50 LSt162 .95 451 LS367 .70 3.33
LS74 45 214 LS163 .95 4.51 LS368 .70 3.33
LS75 .50 2.38 LS164 .95 4.51 L8373 1.85 879
LS85 1.15 5.46 LS166 1.75 8.31 LS374 1.80 855
LS86 40 1.80 LS173 .80 3.80 L8377 145 6.89
LSS0 60 2.85 LS174 .95 4.51 L8378 1.18 561
Ls92 60 2.85 LS175 95 4.51 LS620 2.25
LS93 80 2.85 LS190 1.00 4.75 LS626 2.25
LS122 45 2.14 LS191 1.00 4.75 LS629 1.44
LS123 .95 4.50 LS192 .85 4.04 LS6e82 3.20
LS125 .90 4.28 LS193 95 451 LS683 2.30
LS126 .75 3.56 LS196 .85 4.04 LS688 2.40

QUANTITY OF 5 FOR MUST BE OF THE SAME DEVICE. THEY
MAY NOT BE MIXED. AN ADDITIONAL 5% OFF PURCHASES
OVER $50 ON LS PARTS ON PREPAID ORDERS BY CHECK OR
MONEY ORDER ONLY.

VISA or MASTERCHARGE. Send account aumber, interbank number, expiration date
and sign your order. Approx postage will be added. Orders with check or money order
will be sent post paid in U.S It you are not a regular customer, please use charge,
cashier's check or postal money order. Otherwise there wili be a two-week gelay for
checks to clear. Calif. residents add 6.5% tax Money back 30-day guarantee We
cannot accept returned 1C's that have been soidered to. Prices subject to change without
notice. $28 minimum erdar, $2.00 sorvice charge an ordurs luss than $20.00,

CIRCLE 66 ON FREE INFORMATION CARD
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AMAZING
DE

| I ]
ViCeD
P PHASOR PAIN FIELD — Patented and recently deveioped
in our labs is being tested by Govt for riot control. Soon to come
H under weapons restrictions as an infernal machine. Easily hand-
held. Hazardous IF NOT USED WITH DISCRETION.
J:Y PoF.1 PLANS (sod for animal contral). . .. .. ... $15.00]
S INVISIBLE PAIN FIELD GENERATOR — Produces a di-
rectional field ot moderately intense pain to back of head up to
50" Cigarette pack size enclosure is easily hidden
R 1PG-3PLANS .. . $7.00 1PG-3K KIT & PLANS . . . $44.50
1PG-30 (assembled tor animal control). . .. .. .. . $59.50
LY PHASOR STUN/BURNING WAND — Produces sufficient
electrical energy capable of burning flesh. Intended as a person-

al getense device.
PSW-3 PLANS .. $8.00 PSW-3K KIT & PLANS . . $59.50

RUBY LASER RAY PISTOL — intense visible red, burns.
hazardous, with pars sources.

RUBY PLANS {includes all part sources) . . .$15:00
CARBON DIOXIDE LASER — Generates 20-40 watts of
continuous power capable of burning, cutting, hazardous. (with
all part sources ol . $15.
LASER RIFLE __ produces 200-3000 pulses o 30 watt opti-
cal energy. Portable and easily hand-held.

LRG-3PLANS ... .. .. ..$10.00
LRG-3K KIT PLANS (minus diode) ..., $129.50
POCKET LASER — For the beginner, visible red “*optical
version', non-fiazardous.

LHC-2 .....$5.00 LHC-2K KIT & PLANS $24.50
HIGH POWERED PORTABLE ENERGY SOURCE
FOR LASERS AND MAGNETIC WEAPONS — Expiod-
ing wires, shockwave, etc. Miniature size.

HgS-1 PLANS. . . $8.00 HPS-1K KIT & PLANS. . . $49.50
PARTICLE BEAM WEAPON — PLANS . . $15.00

INFINITY XMTR — Uses telephone lines for selective home
or office listening while away on business or vacation.

INF-1 PLANS . . . 5 $15.00
SEE IN DARK — Long range, total darkness.

‘SD-4 PLANS . . Nty . .$10.00
LONG RANGE WIRELESS MIKE — Crystal clear quality
— miniature.

FBT-7 PLANS . . . $7.00 FBT-7K PLANS & KIT. . . $34.50
WIRELESS TELEPHONE TRANSMITTER — Long

range, automatic.
VWPM-5 PLANS $10.00 VWPM-5K PLANS & KIT $34.50

Send for FREE catalog descripton of abeve plus hundreds more
plans, kits and completed items. We accept MC or Visa or when
ordering, send check or money order. We pay shipping charges
\on orders over $50.00, otherwise include 10% with remittance
SEND TO: SCIENTIFIC SYSTEMS

DEPT. R8, BOX 716, AMHERST, N.H. 03031

CIRCLE 83 ON FREE INFORMATION CARD

.ELECTRONIC KITS:

for school and hobbyists

Buy direct from the manufacturer at wholesale prices.

Why pay more? Selling over 10
yrs. to the school market. Kit prices
start at $2.25. Teachers: For
adcitional savings, have your stu-
dents combine their orders for
maximum discount and minimum
shipping cost.

Large 116" thick drilled and etched
PC. boards. Kits include detailed
pictorial instructions for easy
assembly, complete with all parts
including wire and solder. Plastic
cases available for all projects

for maximum safety and project

MASTER CHARGE AND VISA ACCEPTED

In California (213) 450-1600.
8:30 A.M.-3 PM. PS.T.

Large 8%2 x 11” 1982-83 Catalog.
Includes projects such as Neon
Flasher, Strobe Light, TV Jammer,
Color Organ, Telephone Hold
Button, 0-15V Power Supply, 12V
Strobe, IC Radio and more. Typical
project shown below:

/\-\-\'

Model 680 DK Keyboard Digital Control

appearance- used for: Auto anti-theft, door alarm control,
door lock control.
FREE c ATALOG Kit of all parts $18.95 Drilled & etched PCB $3.50
Plastic case kit $1.75 Shipping and handiing $2.50
Phone 1(800) 421-6546

HALLBAR

Hallbar Educational Research, Inc.
PO. Box 2019, Santa Monica, CA 90406

Plus Sensational Limited-Time Savings
On Ohio Scientific C1P Series personal

computers, Superboard and C1P

accessories, spare replacement parts,
printers, monitors, integrated circuits,
and other computer-related components.

To Order

Call us directly or return order coupon with
your check, money order, or Mastercard or
Visa Account Number. Orders will normally be

shipped within 48 hours after receipt.
$100.00 minimum order.

FREE

Sampler Cassettes with each Superboard Il and

C1P series order!

Taxi (Game), Electronic Equations, Loan Finance, Straight

and Constant Depreciation, Uneven Cash Flows

Tiger Tank, Flip Flop, (Logic Game). Hectic, Black Jack,

Master Mind

Super Sale!

40% Off On Ohio Scientific Superboard I
A Complete Computer System On A Board

Includes full-size 53-key keyboard, video and audio cassette
interfaces: SWAP, Modem, sampler cassettes; manual; 8K
BASIC-in-ROM, with 8K RAM. Requires 5-V/3 amp regulated
DC power supply. 30-day limited warranty. Supply is limited.
ONLY $200.00

1333 S. Chillicothe Road, Aurora, OH 44202
TO ORDER: CALL 1-800-321-5805 TOLL FREE
(Ohio Residents Call 216-562-4136)

En Cleveland Consumer Computers & Components

SUPERBOARD I, $200.00
Send Detailed Catalog/Order Form

Name _ —_— —— =
Address = S—
City B State Zip
Payment by enclosed check or money order or charge to:

MasterCard O VISA
Account # Expiration Date ___

Total Amount Charged or Enclosed &

Ohio Residents Add 5.5% Sales Tax. All Orders Will Be Shipped Insured By UPS Unless
Requested Otherwise.
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STATIC RAM

21L02-1KX1 250 n.s.

i 0 24 | 95 | :
Lo Gt Low Profile Solder LS00 24 | L8125 95 | LS243 149
" 8 Pin 13/1.00 & 24 | LS138 .79 | LS244 .99
: 14 Pin 10/1.00 tz;m .:4 L:::l? 79 |Ls245 195
. 24 L . 7
16 Pin ,8/1.00 s A GBI A
L LS08 24 LS153 .79 [LS266 .59
18 Pin 8/1.00
20 Pi / Ls10 24 | LS154 175 (15283 .99
f“ 7/1.00 PO 89 LS157 79 (L S290 .99
24 P!n 6/1.00 YN .24 [ LS161 99 {15203 1.75
6501-5 256X4 - CMOS - Data A 6/1.00 R R TR L R R
Retention 2 Volis - 22 Pin - 200 n.s. 40 Pin 5/1.00 [WEXN .24 LS166 .99 | LS367 .79
Typ. 5V Very Low Power 150 Buy $10 Get $1.00 LS32 36 | LS175 89 | is3e8 .79
6514 J-5 1KX4-CMOS Super Low 42 LS181
Power 350 n.s. Similar to 2114 FREE CHOICE LS 49 o D)8 &
Same Pin Out B 200 b o  _JLST4 44 | LS192 89| LS374 149
8108-5 IKX8 NMOS 5V 500 NS CPU Ls85 95 [ LS193 .89 | LS375 1.19
22 Pin 2.00 | 8035 595 | LS86 39 | LS221 110 | LS377T  1.49
4K STATIC RAMS :3:: ol 15-95 LS90 69 | LS240 99 LS390 1.9
LESS THAN 94¢ EACH T ::g LS109 .39 LS241 99 LS393 1.19
MK4104J-4 - 250 N.S. 18 Pin Ceramic )
12 99 LS242 14 K
Computer Mtg. Surpius. PRIME. Fully 5190 4:30 L3123 = 9..L8399 99
Stallc easy to Use. Has Same Pin Out as MISCELLANEOQUS EPROM
TMS4044, but slightly different timing.
With Specs. (Mostek) AV3-89610|~S°uﬂd ‘ihip with 60 s 17024 256X8 1 us 2.00
page data manual 0o 9.9!
8for8.95 32 for 29.95 M i 2708 1KX8 450 n.s. 2.20
VFRY LOW POWER! o . 2.99 _2TAD8.IKAS 350 ns. 3.95

DYNAMIC RAM

5280N-5 (21078-4 - TMS4060) & AY5-1013 1.99 :
aKX1 22 Pin 8/3.95 | 3|IM6402-45v High speed 2716-1 2KX8+5v 350 n.s. 7.95
4027-4KX1-250 n.s. S5 | UART-AY5-1013 pin out ....... 2.00| 2732 4KX8 450 n.s. Intel Pin Out 6.95
4116-16KX1-250 n.s. 8/10.00 | [MC1408L6 D to A Converter 2732A-3 4K x 8 350 n.s.
4116-16KX1-200 n.s. 81150 [ BB oo 1791 Intel Pin Out Low Power 8.95
4164- +5v 64K ... ... 8/64.00 ' aneoLD OuTerte 1.79] 2532 4KX8 450 n.s. T.1. Pin Out 7.50
PRECISION HYBRID 9[1771 sin
gle Density FOC 20.00
n— 'LAULE ’ {1791 Double Density FDC 23.50 280
as bol an — outputs — 5027 troller - | zso25 MHZ CP .
Hermetically sealed — Ultra high stability over | ,_ 5327 CAT c°""_°';§’ 0 Tatasi = Dj :“zn ¥ ; 459
wide temp. range — originally cost over $40.00 | & Z| Programmabie x . -95| ZBODMA-DMA Controlier 9.95
each — we made a super purchase from a major | © O 6(3;?.475{; M?'Olflt;"a (HD465055P) Z80PI0 - Parallel 5.95
— 5 Voltop —fs| L onfrolles 280510/0 Chan. Ser. 16.95
standard 24 pin sockel — Manufactyred by £1825123-32X8 Tri State Bi polar
ES P
Motorola osclllator division 7.50 (w/data)| S| PROM ... .. g Z80A-4MHZ CPU 6.95
MCB871A ... 3/20.00| (825129 Tri State Bi Polar Prom . 1.99| Z80A SI0/0 19.95

B. 6. MICRO

SOCKETS

|8 Pin Dip Shunt
TR1602-UART same as

P. 0. Box 280298 Dallas, Texas 75228
(214) 271-5546
MasterCard

Visa s Amerlcan Express

74LS

3/1.00 Z2HXH

than Canada, add $3.50 shipping and handiing.

COMPUTERS
ATARI" 800™
COMPUTER SYSTEM

@\ *300 Computer w/48K
(EEE |\ S $'79000

ATAR! PERIPHERALS:

Printer 825"~ 65000 * Asterowds

Disk Dr '810= 48500 * Missle Com = 32 50
Record "410°- 8290 | Sup Brk.Out
Paddle(pr} 1695 Assem. Edit - 4900
Joystick(pr)’ | Star Raders- 4500
32k RAM- 17995 . Basketbait- 2800
Basic Cart- 4900 : Chess - 3200

Pac-Man . contipede — $36.95each

SUPER 5amp. POWER SUPPLY
for APPLE —»

Diskette t_ora
Slhines  : 8in
$2.50ea. $1000; 3350

800w/16K $698.00

5
> $1500

oKeyboclrd

Microswitch® Power Supply: APPLE
Keyboard :wi Purchase :Reference Manl,

$79.95 : 310500 : $1800

RADIO-ELECTRONICS

—
w
o

WE HAVE A BRAND NEW FLYER. CALL OR WRITE FOR MANY N
TERMS: Add $1.50 postage, we pay balance. Orders over 550.00 add 85¢ for insurance. No C.0.D. Texas Res. add 53 Tax. 90 Day Money Back Guarantee on
all items. All items subject 1o prior sale. Prices subject 10 change without notice. Foreign ordet - U S. funds only, We cannot ship to Mexico. Countries other
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ELECTRONIC KITS FROM HAL-TRONIX

2304 MHZ DOWN CONVERTERS. TUNES IN ON
CHANNELS 2 TO 7 ON YOUR OWN HOME T.V.
HAS FREQUENCY RANGE FROM 2000 MHZ TO
2500 MHZ., EASY TO CONSTRUCT AND COMES
COMPLETE WITH ALL PARTS INCLUDING A
DIE-CAST ALUM CASE AND COAX FITTINGS,
REQUIRE A VARIABLE POWER SUPPLY AND
ANTENNA (Antenna can be a dish type

or coffee can type depending on the
signal strength in your area.)

2304 MOD 1 (Basic Kit) $19.95
Loss case & Hitings)

2304 MOD 2" (Basic / Pre-amp)  $29.95
includes cese & fittings)

23,021 MOD 3 (Hi-Gain Pre-amp)  $39.95

{Includes case & Hitings}
POWER SUPPLY FOR EITHER MODEL ABOVE IS
AVAILABLE. COMES COMPLETE WITH ALL PARTS,
CASE, TRANSFORMER, ANTENNA SWITCH AND

CONNECTORS (Kit) $24.95
Assembted............... . - .$34.95
Stotted Microwave Antenna For Above

Downverters............................. $39.95

LA AL L R T Y Y YL YL )
PREAMPLIFIERS
HAL PA-19—1.5 mhz to 150 mhz. 19db gain operates
on 8 to 18 volts at 10ma. Compiete unit $8.95.
HAL PA-1.4—3 mhz to 1.4 ghz. 1Qto 12 db gain oper-
ates on 8 to 18 voits at 10ma. Complete unit $12.95.
(The above units are ideal for‘rese‘ivers, counters, etc.)

SEEPEEEE LIS RS EIEY BEEONSUIRES
16 LINE Touc TONE DECODER KlI ngg
P.C. BOARD AND PARTS +.uss...$69,
&2 LINE ToucH TONE DECODER KI w»gg
.C. BOARD AND PARTS ,..04.,.$39,
16 LINE ENCODER KIT, COMPLETE géTS
CASE, PAD AND COMPONENTS ....$39.95

12 LINE ENCODER KIT, COMPLETE NéTg
CASE, PAD AND COMPONENTS ...,$29.95

LXZ 2222222 2222222 2 )

MANY, MANY OTHER KITS  AVAILABLE

8end 20 conts stamg or S.A.5.E for Information and fyer on other
HAL-TRONIX products. To order by phons 1-313.283-1782.

= «&» HAL-TRONIX

i P.O. Box 1101
o wascn ¢ nowano  Southgate. 'Mi 48195

wozxm

ORDERS OVER 326.00 WiLL BE BHIPPED POSTPAID EXCEPT

SHIPPING ON [TEMS WHERE ADDITIONAL CHARGES ARE AEQUESTED
ON ORDERS LESS THAN $25.00 PLEASE INCLUDE ADDITION.
INFORMATION: AL 5200 FOR MANDLING AND MAILING CHARGES
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=48K RAM:

PRODUCTS

2910 8 E. LA PALMA
ANAHEIM.CA. 92806 f
CHECK-M O

714:632-6790 o oo

10 MIN ORDER CA RES ADD 6 AitOW 7 WKS [fy v f
Freight PERSONA. CHEK 1§ SENY
310 -49 ~$200 3250499 ~3900 senc$100
50 -99 - 400 5)0-933 . 1100 g0y
100- 240 ~ 890 1000~ UP - Call Catalog

MONITORS

-
5

8748-8 —*3L00
mcesoo 2775
mces02 - *1495
mcesso 4,50
mMCs821 %495
6331— #1.25

4116-2— 8/ 1200
2716(5v)— 3.75ea.
2732(5v)— 8.75ea.
2532(5v)— 8.75¢a.
280 A CPU~~ 5.25¢a

2 1C. o
(129\:3.) CMaster BMC * BM-1400CL

$59 95 13in “COLOR”
Diskette SALE!!
“Wabash”

54 Binch
SS/SD $22.00%25.00

SS/DD 2740 3040
DS/SD o 34.90
DS/DD 3240 3740

ZENITH ¥ ZVvM-121

12in 15MHz./GREEN Phos.

12in. 19MHz. /GREEN Phos.
Non-Glare Screen

$325.00

REAL-TIME CLOCK
CALENDAR (MSM 5832)

Oescrotion Mono Metal Gale CMOS | C

Features
Time. Month, Date. Year. &

"Day of Week

*Bus Oriented

“4 Bit Data Bus 36 45
"8t Address *

-Riw Hold Selec HELBU
“Inter Signal XTAL
32 768Khz atal Control $

“5v Pow Sup 1 50
“Low Power Dissipation
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STATIC  RAM.

——rr

1

(3

2
2
% 200ns
N
HMB116 150Ns
DYNAMIC

4027 200
4116 200ns 150
4164 2000s 7 95

MISC EPROMS

~r

T

8/175¢a

T

e

ar2e
8128
8038
80804
8155
8255
MC1330
MC1350
VOULTAGE

o REGUL ATORS
LM380 Ly
LM386
LMS65
LM7a)
LM1310

25 8/3.95ea
25 B8/2.99ea
95 8/3.65ea
95 8/8.00ea

95 8/7 715ea
1150 8/10.25ea

1702

TMS2716
273245v),
TMS2532

4
3.
2716(sv) 395
8
8
1

7006
7808

MORE MISC
8212

Y’ W®
RRRBEBHRBY

L, e o

B S SR SRR BB

1~~~ PONBEDAA D Ny
NRCEBFIBBELL BB L EENCEFNITRD

waw

MC6850P

it
A=




_—_—_———_-—_-— —\
r TTL 74LS SEmEs | ACTIVE ELECTRONICS | UNBELIEVABLE!!
74LS00N 21 74LSA2N 44 74LSTIBN .50 74LSIQIN 74152838 .65
ASH BB %I Gdne w odoem 2] ANNUAL | ___. 1982 1.C. MASTER
740303N (24 74LS74N 32 74LSISIN .43 74LS19aN Tm 7405362N 995
TSI M TSI S TASIEIN  LLmN e it oo a3 l HIGH TECHNOLOGY SALE ' - DELUXE 3,500 PAGE
74L505N 25 74LS76N .39 74LS155N 64 74LS240N 99 74LS36N 48 | 2 VOLUME SET
740S08N 25 74LSBSN .69 74LS157N .44 74LS24IN 99 74LSI6TN al
e R BTSN B ASE 8 AeeR LA e |
1 j ! i L
A dad fam B g leen wCoon onsio, el HOW SRl
7402138 36 74L306N 69 74L31BN 5B 74(5251N 55 74LSIIIN 1.2 l P2101-25 1K (256 x 4) 250NS 22PIN 265
74L812N 4B 74(3107% 39 74U3165N .85 74(S25N 55 74LS37en 99 o P2102-25L 1K (1K x 1) 250NS 16 PIN LOW POWER 1.59
A S EA BAER R AR Almus  xomeemas i | 39.95
AR ORELS OAGR R G e Al Bl oGl SR 1) 7
| K L5273 d 4 4N 1, m
TASION 27 ALSIN 55 7LS7ON ds 7acszrin Zois6oN L6 RP2IN4-30L K (1Kx4) 300NS 18PINLOW POWER i LIMITED STOCK AVAILABLE
3
74(3IN 28 74LS133N .48 74LSIBON_3.48 74i5280N_ 1% J P2147-055 oK (4Kx 1)  SSNS1BPIN 3.95 ORDER NOW BEFORE
e P4315-45L 4K (4K x 1) 450NS 18 PIN (CMOS) LOW POWER 4.95 l
C2167-070 16K (16K x 1) 7ONS 20PIN 18.50 WE SELL OUT!
P5516-25L 16K (2K 8)) 250NS 24 PN (CMOS [
- X { ) A 14.95 X
m %FA'RSF:L%D ?DVANgEgPCSCf:?TTK; oo s I PSTIETS 16K (2(x8) 1SONS 24PN (CMOS)  Faduced11.95 I YEXAS INSTRUMENTS Refer to our previous
raroeet ‘;?? TaE T “ raEdiee E;gg M 588 | gm-iu 16K (2Kx2) 200NS 24 PIN (CMOS)  Reduced 7.95 DATA BOOKS NOVEMBER ad for other
BE Y BRI dmri BT L e RAMS ) S | Seive's your s siop
74F11PC 96 74F157PC 2.1 74F258PC 234 74F399PC  2.64 I DYNAMIC RAM’S l LCC 4112 TTL Data book vg/ “g Active is your ong stop
HEORC % npssCrle RG340 W2iC 48 lewsodp K (4K 1) 00NS 18PN 365 g LEE 5175 TIL Sabplement source for the widest variety
[rasoz o (o NSz o sis DL o000 o 11 of alectronlc comporents,
2 P4116-15 16K (16K x 1) 150NS 16 PIN 2.45 ] LEC 435 Votage Reguistor Hanchook 4.99 Contact us for devices not
9300PC .79 gg(gco| 5GSER93|ZES TTLQmPc 2.45 PATIG20  1EK (16K x 1) 200NS 16PN 180 Ing 363 Low Foue: Sohoky 75 listed and for volume
o P4116-25 16K (16K x 1) 250 NS 16 PIN 1.35 | (CC 440
3301PC 135 93120C 9324PC  2.45 9374PC 2,45 0 9900 Famiy Suppor Dt 2150
e 1E P BUEE 5/ iebc 250 I PAIBA-15 62K (64K x 1) 1S0NS 16PN Reduced 12.50 5 LEC 4782 MOS Mem oy 80 150 | quotes. Unless superceded
JPat6azn 64K (64K x 1) 200NS 16PN Roduced 9.95 B es 263! ptpaar B - ,200 next month, the prices wil
CMOS l “LATEST TECHNOLOGY” LCC 4781 Linear Control remain valid for 60 days.
PA416-20 64K (16K x 4) 200 NS 16 PIN 25.95
SR EEEE B F A ePROMS [ CRRAMMCDISE CARATATOR
Pt
1009 46 4023 26 4051 .90 4077 R ‘79' I SGOPF 500V .1 00B2ME 1000V .14
4010 .42 4024 .69 4092 95 407 26 452 'go ¥ C2708-45 8K (1K x 8) 450NS 24 PIN 6.95 . 820PF_ 1000V 1 ‘0100MF 100V .12
8 520
a1l 76 4025 25 4053 .95 408 28 4528 s Cz1ibs  IEK(2KxB) 4SONS - 24PN 6.25 | 4P o A oM oy B AN R
38}% 33 :g% ;3 :882 gg 283% gg :ggg 'gg TM$2516  SINGLE 5 VOLT SUPPLY, INTEL PIN QUT 10 G0V ] 500V 4 0220MF 50V .16
4015 4 4 30 4104 4 €2516-35 16K (2K x 8 350NS 24 PIN 1.7 I 5 g S00V 1 .0330MF 50V 12
78 4029  BS 4068 10 299 4556 50 )
4016 a5 4030 % a0 B e 7 SINGLE 5V SUPPLY, INTEL PIN OUT | i 10RE NS : jo0ziEy oy B8 oM et
Bl Bl pE O EE Slwee poos sl am il EEAE5 AR AR N
4042 4072 X 3 POW Y. T 1 PINQUT 220PF 1000V " ! 500V .1000MF 16
SPECIALOFFER—W‘Z; %Iss%%%pﬂ;%nr‘nogooggggé)gg'gogs IC2532 ?2|K (ZKO)EHQ) 450NS 24 PIN Reduced 9.45 ' 398; 288“; }% 882%; ggg\\§ :} 1000MF 100V .18
5 = 32 M M\
| corm 32K (4K x 8)  450NS 24 PIN Aeduced8.95 DIPPED TANTALUM CAPACITORS
ACTIVE ELECTRONICS IS A DIVISION OF FUTURE | prc0s0  bok@xns) 300N 28PN Reduced28.95 | 10% TOLERANCE
ELECTRON'CS ONE OF THE WORLD’S LARGEST INTEL PIN OUT l 04X
FRANCHISED DISTRIBUTORS. WE ARE THE SOURCE, ! c276a-45 64K (8K x 8) 450NS  28PIN 26.95 [ 4
e Rt e 1 |
Y T DUCTION MATERIA | 0
OVER $40 MILLION IN STOCK. BIPOLAR PROM’S | 155K
§ 6330/82523 32x8 0C 16PN  Reduced 195 § 2253035 22 i
L|NEAR Ic’s §331/825123 32x8 TS 6PN Reducsd 235 | oo LR } SR
v
93417/825126 256 x 4 0C 16 PIN Reduced 2.35 I—.—-—-———-—
01ATC 32 3581C 741PC 48 33026C 69
ot B W m g o2 Mo 8 Joaz1/825129  256x4 TS 16PN Reduced 235 D-SUBMINIATURE RS232 TYPE
ooKE 128 B I e i 93448/6341 512x8 TS 24 PIN  Reduced  6.50 | CONNECTORS AT M|N|A‘|'URE PRICES
17kC 225 596PC .64 1488PC 78 41517¢ 96 93453/825137 1024x4 1S 18PIN 6.50 No. of Contacts
}Z#g }g 2671‘% % ;‘;g%zc 3:?3 :‘%'-}%% 1';; 93451/828181 1024 x8 TS 24 PIN 10.95 l 49-1109P 9 2.99
W olp mro o omn ln Mo R name ama 1o e BEPER 8
d . - X 49-11158 15 4.80
I I ULN20028N B 36 I7142/azs321 4Kx8 TS 24PIN 49.95 | 1125 » B
KC =703, UC=T0220, HC = 105, TC=5 PN MINI B1P. N or PC=DUAL IN LINE I¢_E TS = TRISTATE, OC = OPEN COLLECTOR I PR & S
28-11375 3 899
SCR’S AND TRIACS | SILICONIXVMOS : MICROPROCESSOR e’
C4s SR eave s 51 VNABAF 40V 15W 98 | EDGE BOARD CONNECTORS
Wil S Gaupcny 3 | VWS o0V s | CHIP S i 200 LEAD SPACING
\C 1060 SCA 5 AMP 400V . UNBBAF 8OV 15W 4 OHMS  1.38 "“"' "‘ "“‘ Num. of Pos.
307-006-501-104 6 165 | 307-024-500-202 2 275
¢ e g'(::n b So0v Hg VNBGAF B0V 15W 4.5 OHMS 1.28 6500 8080 FAMILY 307-010-501-102 10 241 | 307-030-500-202 % in
iC 116M SCR  BAMPBOOV 2.3 UNIOKM 6OV 1W s | FAMILY 8035 5.45§8224 2.20 | 307 07 012500 202 12 185 | 307-036-501-178 3% 648
IC 1260 SCR 12 AMP 400V 1.48 8039 Reduced 8.95]8226 2.25 015-501-102 15 2.58 307-044-500-202 44 411
iC 206D TRIAC 3 AMP 40OV 99 2N6B57 6OV 25W 498 gg502 CPU 6.95 | gogon . 307 ma-szmoz 18 2.95 307-056-500-202 56 5.46
IC 2168 TRIAC 6 AMP 200V  1.12 NGBS G0V 25W 5.88 B0 PiA 465 8 4.4518228  Reduced 4.40 © 307-020-500-202 20 2.48 307-072-520-202 72 5.99
IC 2160 TRIAC 6 AMP 400V  1.96 . 8085A 6.9518251A 5.95 ‘ 307-022-501-102 22 3.36 307-086-500-202 86 8.25
IC 2260 TRIAC 8 AMP 4 1.10 2N6G33 35V 6.25W 4.60 |5522 VIA 7.95 | gog6 34.95 g .
I€ 2266 TRIAC 8 AMP SO0V  1.28 INGBEO 60V 6.25W 259 ge532  RIOT  10.85 -95[8253  Reduced8.45 ” ”
I 2360 TRIAC 12 AMP 400V 1.30 E 8748 28.9518255 Reduced5.05
] meiE s ARy L ke e 444 16551 ACIA - 9.95 | 8155 9.00 {8257 8.05 156" x .200 LEAD SPACING
4 1 b 5 "X
8212 2.25 182594 7.50 :
PLASTIC POWER SPECIAL 6800 UART’S
nngcTRANSISTORrﬁ:m = POWESlgg'E‘gTTKV | FAMILY AY3-1015A / S1602P .95 | IF YOU'RE STILL LOOKING FOR THE
PRC 0 el mlon papssuwts v 6800 CPU  4.65 | AY5-1013A 450 |BEST DISK DRIVES, YOU’VE FOUND THEM
| 1 R g
S ' ;EE}&Z 7 it T 233: gf’ﬂ ;'32 b ECL RAM l TM100-1 51/4 250K BYTE SINGLE SIOED DISC DRIVE 295.00
P3¢ 99 P15 78 +49°] 10414DC / HM2510 5.95 | M 100-2 5174 500K BYTE DO H i
Bic v W oen 8 lgg?g e 1395 126 x 1 BT FULLY DECODED 1SNS 16 PN ‘m e Jaook BYIE DOUBLE SIDED (dg1Pn DISC OANVE fi00
Pa1C 68 P46 1.79 f r ™ 8481 8 800K BYTE SINGLE SIDED SLIM LN
il 18 | Tl 2151 SCHOTTKY BARRIER 6821 PIA 265 MISCELLANEOUS l T 84802 8 K BYTE SOUBce SioeD S Nt 26800
5 . fesco pm 795 MEMORIES
P50 ol TIP 161 2.49 DIODES ™ 501 5174 b 4M BYTE WINCHESTER HARD 0ISC 885.00
P51 148 P60 54 . A 6845 CRTC 14.95 | -
P54 1.88 TPooss .82 | 15397 U MIXE E 93L422PC 1K (256 x 4) Low Power  14.95
102 98 1162332 75|98 UWF  OETECTOR .35 gggg 225’1\ i;g TTL RAM Tristate Plastic l
8 93L422DC 1K (256 x 4) Low Power  15.95
VOLTFEEPRP%%RII-VAETOR BIFETS TTL RAM Tristate Ceram)uc l TANDON
me  meazee gl 2 ) ziLoa PEIDC e TILAM 1485 g FLOPPY
1 AMP NEOATIVE UPD4104C (4096 x 1) STATICRAM ~ 2.95 D|SK
19eue Tozzo ChSt heoueen 69 & lZBOA-CPU(‘iMHZ)E-fS 300NS Tristate l
5 AMPS DOSITIVE ity R éagﬁjg'?c g,g Microprocessor Quartz | DRIVES
78HOSSC  SVOLTS  T03  CASE Reduced 5.95| TLOB4 CN 165 8 i Crystals
78HIZASC 12VOLTS  T03  CASE Reduces 7.25| T-431 GLP 72 g 780A-0MA  15.95 . '
7BHGASC ADJUSTABLE 03  CASE Recuced 6.45 | TL433 o 48 U z80a-50/2 17.25 | Standard Frequencies and Packages
10 AMPS POSITIVE Tie0s CP 1123 $4.95 i
78POSSC SVOLTS  T03  CASE Reduced 9.45 i I o) 1 thru 12 MHZ only ea g
X X K J r r xy¥ K ¥ K ¥ X K ___JX ]

8:00 a.m. - 7:00 p.m. EST Sat: 10:00 a.m. - 4:00 p.m. EST

TOLL FREE 800-343-0874 von:-Fii:

FAST — EFFICIENT MAIL ORDER SERVICE

U.S. Customers  P.0. Box 8000, Westborough, Mass. 01581 erte.for VOUT
Mass. Residents Call (617) 366-0500 free copy of
Outside U.S. 5651 Ferrier St.. Montreal, Quebec. Canada H4P 1N1 vk
Tel. No.: (514) 731-7441, Telex No.: 05-823554. Twx No.: 610-421-3251. Active’s
All h U.S. dolf 1
Fov:'g;:leéusslg::t:rvee::-l pavm:ma'osn 11| bank draft or postal money order 1n U.S. currency: comprehens"le
Mimmum mail orger $10 — Add $3 00jto cover postage & handling cata'og todav
Visit our new outlet in Westborough. Massachusetts
Visa and Mastercard accepted
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RADIO-ELECTRONICS

*QUALITY
*PRICE
*PERFORMANCE

Tunable Audio Demodulator — Tunes from
5.4 10 8.2 MHz. Switchable 5 KHz. LP filter for

SATELLITE

Canadian birds. Varactor tuning diodes
included. Use two for MTV.

Bare Board (M81-020B) . $24.95
Two Boards (M81-021B) $39.95

Canadian Audio Descrambler — Takes the
normal audio output from your receiver and
decodes the ‘chirping’ sub-carriers heard on
Anik A/B.

Kit (R81-010K) . . .. $59.95
Assembled & Tesled (R81 010T) . $94.95

NEW! Canadian Audio Filter — A very sharp

low-pass filter designed to remove the
‘chirping’ from the Canadian audio.

Kit (R82-020K) . . ... $19.95
Assembled & Tesled (R82 020T) . $29.95

Developed for high performance
in weak signal areas.

Discrete 70 MHz PLL — Replaces NE 564 video
demodulator without the need for an ECL
divider {70 MHz |.F.). Guaranteed tracking to
85 MHz. Wide bandwidth. Lower C/N,
reduced ‘tearing’. May be remotely tuned.

Kit (M82-010K) . . $124.95
Assembled & Tesled (M82 0101’) . $159.95
All prices include complete and comprehensive

documentation, U.S. postage & handling. For
overseas postage & handling, add $2.00.

P.O. Box 1656 ////

\ (907) 486-6215

Kodiak, Alaska 99615
DCE

(907) 486-5118
DigiCom Engineering, Inc.

MOVING?

Don't miss a
single copy of
Radio-Elec-
tronics. Give
us:

Six weeks' no-
tice

Your old ad-
dress and zip
code

Your
dress

code [

‘name (please pnnt)

address

aty state

Mail to: Radio-Electronics

SUBSCRIPTION DEPT., P.O. BOX 2520,
BOULDER, COLO 80322

—h
W
[=2]

zi p code

ADVERTISING INDEX

RADIO-ELECTRONICS does not assume an

in the index below.

y responsibility for errors that may appear

Free Information Number

37
44
53
49
26
15
58
30
29
74

39

Page

Advanced Computer Products. S121
Advanced Tool Technology
Albia Electronics ... ... ..
All Electronics ...

AMC Sales ... .
Anders Precision Instruments s 91
Arizona Electronics. ................. 127
ATV

Bagnall Electromcs
Barta .

Beckman Electronics ... ... . Cover I
2134
132
C&D Electronics, lnc ....... e 120
CIE, Cleveland Institute of
Electronics ......................... 34-37
Chaney Electronics Inc........ . 130
Command Productions .. ... .. 97.103
Communications Electronics .2
Computer Products & Peripherals
Unlimited............. ... .. . 120
Components Express ... 91
Consolidated Electronics, Inc....... 108

Concord ...

Data Precnsnon
Devtromix................... ..
Diamondback

DigiCom Engineering . .
Digi-Key Corp. ... .
Digitron Electronics . .
Dokay
DX Tele Labs . .
Eastern Enterprises, Inc.
EduCalc ..

Electronic Rainbow Inc. ........... 26 40
Electronic Specialists, Inc.............. 98
Enterprise Development Corp. .. .... 99
Etco Electronics ............... 107
Etronix ..

Fluke ....... -

Fordham Radlo ................. ... 85
Formula International ... .. 124-125
Galaxy Electronics. ... . 103
Gilco International Inc. ... ... ... 110

Gillespie & Associates
Gladstone Electronics ...
Global Specialties Corp.
Grantham College of Engineering .. 102
Hal Communications Corp. .. ..
Hallbar... .

Information Unlimited. . ... ... 133
International Crystal ... ..
International Publishing &

Software ................... s 101

Jameco Electronics . 112-113
JDR Microdevices. .. 116-119
J&W Electronics . .. 108

Keithley Instruments... ... . .41
Kikusui International Corp. ... Cover I

122

133

104

MFJ Enterprises .................... .104
Micr g t Syst , Inc. ... 95
Microtenna................... e 108
Mikos........................... 132
Monarchy Engineering, Inc. ......... 114
Mountain West Alarm.............. .122
MP Systems......................... 104
Nationwide .............................. . 95
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25 Neptune Communications, Inc, ...... 99
— Nesda....... ...
— Netronics .
92 New Horizons .
— New Tone......... .
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— NTS Schools .
— Nuts & Volts
62 Omnitron Electronics ............... . 120
40 Paia Electronics .............. .. . .. 99
17 PC Magazine . .. 81
— Peterson Electronics.. .............. . 103
13 Philips Test &

Measuring Instruments. ... ... 39
54 PolyPaks................... ... . .. 105
8 Pomona Electromcs ................ 11
78 PPG. . 114
23 Priority One .............. ... . ... 38
59 Quest Electronics........................130
50 Radio Shack ......................... . 109
51 Ramsey Electronics e 131
77 R.F. Electronics....................... 126
94 Rhoades. ... .82
79 RNJ Electromcs 130
20 Sams Books.................. . 30
— Satellite TV . ... . 103
86 SCR........... 132
14 SEI... .. CTTR. . - CEY. . - FEPT T TP rrpwrreresy. I
— Simple Simon Electronics 31
61 Sintec................. . 126
52 SIB.... .123
41 SMP ... ... 95
57 Solid State Sales . s 115
69 Spartan Electronics.. ... 110
93 Sperry AW, | SRR 82
71 Stavis Electronics ................. 122
75 Stevens Products . v 113
— Suntronics Co., Inc................... 104
— Suntronix.............. .. ... 104
— Symmetric Sound Svstems.. .. 95
— Tektronix.... . 1.25
24,95 Triplett............. ... 20
18 Triton . J— s 28
9 Ungar ... .9
89 Video Sales... ... . .93
96 Viking Phone Co. ...... .. . ... 93
11 VIZMfg.Co. .........................24
33 Wersi Electronics ... .92
— Wheeler Electronics ... ....... ... 136
64 Wm. B. Allen... ... . . - .. 106
— Zenith Radio Co.. .Cover IV
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MICROWAVE HORN ANTENNA KIT

1.7-26 GHz Frequency Range 17-19 Ib Gain Kt w/Assembly Instructions $39.95*
Down Converter Board $19 95* (w/Antenna Kit $14. 95
Parts Kit for Board $29 5)

COMPLETELY ASSEMBLED AND TESTED SYSTEM $129.95
including power supply and cabling)

5* (w/Antenna or Board $24

1o 2.6 GHz Ant. - 34 db Gain (or greater)

MICROTENNA ASSOCIATES
2335 South 2300 West, Salt Lake City, Utah 84119

Check o MO, only — Allow 2-4 Weeks Delivery (Cost inchudes shipging)
*Utah Residents Please Add 5% Sales Tax

Twice the

BUY DlRECT gain of a
Mitsumi
PHILLIPS UHF VARACTOR TUNERS i— /*
UHF 470-889 MHZ: 75 ohm input /3¢~
Channel 14-83: Output Channel 3
ELC-1045 $22.50 ea./lots of 10 $21.00
Carton of 50 ....... $19.00 each

TRANSFORMERS !
117v.pri. to 23v.Sec. at 450 Ma.
$3.00 ea./Carton of 48..$2.25 ea.
10 cartons (480 total)up $2.00 ea.
10 TURN POTS CTS,500 ohm,5K,10K
$4.00 ea. /10-$3.50 ea./50-up $3.00
ELECTRONIC SURPLUS CENTER PHONE 929.0708

Send Check® or Maney Order. Mimmum

2147 W BELMONT AVE

Ord $16.95. Add 10% Sh d
CHICAGO. ILLINOIS 60618 yyang s

Handling




Beckman DMMs
stay on the job when
others call it quits.
They’re a hard-nosed
breed of 3% digit hand-
held multimeters you can

Workaholics.

SELECTION CHART

And to make sure
that the job is done
right the first time,
Beckman DMMs have
superior RF shield-
ing, and an impressive

Tech 3¢ ic si i 5% $120 .
always count on for out- r (_: ; 4 iasm oix Junctions ? ,j;{p/ > \14_ 22 Meg-ohm input
standing performance. Ladsl  llkiddediicatures Bl v ® | impedance that re-
Staying power Tech 310UL | UL-listed 025 | v | 155 | duces circuit loa‘timg

Beck DMM Tech 320B | Audible centinuity beeper 0.1% Ied Id 189 to edqsure G
eckman E Tech 330 High accuracy & true RMS readings. h
work up to 2000 hours (AC & DC) 0.1% - - 219 No matter how
on a common 9V battery. | Hp-100 Heavy duty (drop-proof, much the job de-
That’s ten times longer | contamination-proof) 0.25% I 169 mands, you can count
than other DMMs. And HD-110 Heavy duty, plus 10 Amps 0.25% - - 189 on Beckman DMMs

to prevent burnout on

the job, Beckman DMMs can withstand 1500 Vdc loads
and 6kV transients. Current ranges are protected with a
2A/250V fuse, and resistance ranges are protected up
to 500 Vdc.

Easy to work with

No matter how hard they work, they're never hard to
work with. Their single rotary switch makes function and
range selection simple and sure. For your added conve-
nience, most Beckman DMMs have built-in 10-Amp capa-
bility and Insta-ohms® continuity indication. That means
you never have to carry an accessory shunt or wait for a
continuity check.

to see you through.

There’s a Beckman DMM just right for every application.
Use the selection chart to find the model best for you.

For a closer look at the workaholics, see your
local Beckman distributor today. To locate the one nearest
you, call or write Beckman Instruments, Inc.,
Instrumentation Operations, 210 S. Ranger Street, Brea,
CA 92621. (714) 993-8803.

BECKMAN
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lzon’t touch

New Zenith push-button VIDEO ORGANIZER S
switching from one program source to another . .-

without changing cable connectors. Lets you select up
to six different program sources for viewing. Up to three different

sources for recording. Even lets you view one program source while
simultaneously recording
another. All this without
changing cable
connections!
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Model S10W

At last the nuisance of manually changing cableconnec- source to another with pushbutton ease — without
tions.is a thing of the past! changing connections. |

With Zenith's new Video Organizer, separate input and Equally important, the video Organizer’s advanced engi-
output jacks enable you to make a complete connection  neering design by Zenith results in low insertion loss and
of TV.and VHF antenna or cablé TV antenna, subscription high isolation. Eliminates electromagnetic interfererce it
TV decoder, video disc player, video cassette for maximum picture quality. And permits greater flex- .
recorder, video game and home ibility in use and ease of operation for =
computer or other auxiiary more.hours of uninterrupted home

video equipment. i‘”l’” ‘Video enjoyment.

So you switch from one program write now for more informationr |

The quality goes.in before the name.goes.on®

Zenith Radio Corporation/Service, Parts & Accessories Division/11000 Seymour Avenue/Franklin Park, lilinois 60131




