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The best 60MHz scope
costs only SM1OO.
It’s from Kikusui.

That's right. Only $4100 for Kikusui's top-of-the-line 5060 model oscilloscope. And we also have
four other scopes for as low as 5600 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 Tekironix 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 betfter resolutfion.

Each scope in our 5000 Series is crafted so that it can be used for production, field service,
consumer electronics senvicing, or even personal use. The 5060 is a 60MHz scope with 3 chan-
nels, eight fraces, delayed sweep, delay line and altemate sweep, and priced at $1100. Models
5040 and 5041 are 40MHz, dual channel scopes, featuring peak-to-peak automatic trigger-
ing. automatic focus control and a delay line. If you're inferested 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 50441, $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. Another reason
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 litfle time to call
us. It's a small price to pay to get big time quality and service.

For sales and ftechnical information

Order Toll Free
ol free 800-4241-5334
(in Calif, Alaska, Hawai 213-615-6432), 800-421-5334

' -
17819 Figueroa Street
Gardena, Calif. 90248

TWX 910-346-7648
INTERNATIONAL CORP. * In Canada call: Interfax Systems, Inc. 514-366-0392

Subsidiary of Kikusul Elecionics Com. 3-1175 Shinmonuka-Higashi, Nokahon-Ku, Kowasak City Jopan [04d] 414-0111
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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 protect you
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
point 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, for any reason, whatsoever, you're
not 100% satisfied, just return it in its
original box for a courteous refund.

SLEEPSAFE is inexpensive enough to
putone in every sleeping room in your
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,
helpful 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 mgdi'a
when you could be using

MEMOREX

high quality error free media?

Free Memorex Mini-Disc Offer - Get free discs!

You'll save moneywhen 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 buy from 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% error free and backed by a
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 yoursmaller
orders. Quantities lessthan 100 units are availableinincrementsof 10
units at a 10% surcharge. Quantity discounts are also available.
Order 500 or more discs at the same time and deduct 1%; 1,000 or
more saves you 2%; 2,000 or more saves you 3%; 5,000 or more saves
you 4%; 10,000 or more saves you 5%; 25,000 or more saves you 6%;
50,000 or more saves you 7% and 100,000 or more discs earns you an
8% discount off our super low quantity 100 price. Almost all Memorex
Flexible Discs are immediately available from CE. Our warehouse
facilities are equipped to help us get you the quality product you need,
whenyou needit. If you need further assistance tofind the flexible disc
that's right foryou, callthe Memorex flexible 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.
Qutside the U.S.A dial 408-987-0997 between 3 AM to 4 PM Pacific Time.

CE quant.
SAVE ON MEMOREX FLEXIBLE DISCS 100 price
Product Description Part # per disc (§)
8" SSSD IBM Compatible (128 B/S, 26 Sectors) 3062 2.09
8" 8SSD Shugart Compatible, 32 Hard Sector 3015 2.09
8" 355D CPT 8000 Compatible, Soft Sector 3045 2.99
8" 8SDD 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%" 8SDD Soft Sector w/Hub Ring 3481 2.34
5%" §SDD 10 Hard Sector w/Hub Ring 3483 2.34
51" 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%" 580D Soft Sector w/Hub Ring (96 TPI) 3504 2.99
514" DSOD Soft Sector w/Hub Ring (96 TPI) 3501 3.99

S$5S8D = Single Sided Single Density; SSDD = Single Sided Double Density;
DSDD = Double Sided Double Density; SSQD = Single Sided Quad Density;
DSQD = Double Sided Quad Density; TPl = Tracks per inch.

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 39%; 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 oursuper low quantity
100 price. Ifyou need further assistance orinformation tofind the tape
that's right for you, call the Memorex Computer Tape Technical
Support Group at (408) 987-2937.

CE t.

SAVE ON MEMOREX COMPUTER TAPE !coq:ﬁge

Product Description Part # per reel (5)
Memorex IV 2400 feet Wrightline Seal 25JW 13.99
Memorex IV 2400 feet Easy Load Il Cartridge  25JR 14.99
Memorex IV 1200 teet Wrightline Seal 25FW 10.65
Memorex Quantum 2400 feet Wrightline Seal  27JW 16.20
Memorex Quantum 2400 feet Easy Load Il Cart. 27JR 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 Warranty

All Memorex disc packs sold by CE have a lifetime product warranty.
Thisis your assurance that Memorex disc packs will give you a lifetime
of performance and service. Only Memorex can offer you the superior
reliability of their exclusive M Formula. In addition, Memorex will assist
the original user in isolating and correcting any technical issues that
relate to the Memorex product as well as, when appropriate, replace
up toone set of read/write heads. Ifyou need further information tofind
the rigid discthat's right foryou, call the Memorexrigid disc compatibil-
ity hotline. Dial toll-free 800-538-8080 and ask forthe rigid disc hotline
extension 1842, In California dial 800-672-3525 extension 1642,
Outside the U.S.A. dial 408-987-1642.

CE quant.
SAVE ON MEMOREX RIGID DISC PACKS one price
Product Description Part # per pack ($)

Mark Il 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-18 “Phoenix Type" CDC Cartridge 98-26600-31 160.00
MNCR Cartridge 98-26600-32 160.00
Mark VIII 80 MB. Error Free 72-16600-03 330.00

Flag Free 72-26600-03 320.00
Mark X1 200 MB. Error Free 03-35041 720.00
Flag Free 03-35031-02 560.00

DEC Flag Free 03-35031-03 560.00

Mark X1l 200 MB. NCR/CDC Flag Free 03-39001-01 515.00
Honeywell Flag Free 03-39000-01 515.00

Mark X1l 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
CDC Format Flag Free

Mark XV 300 MB. Error Free
Flag Free

74-26600-08 315.00
74-26600-09 315.00
03-49011 825.00
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 a 30% surcharge for net 30 billing. All sales are subject to
availability, acceptance and verification. All sales are final. Prices,
terms and specifications are subject to change without notice. Out of
stock items will be placed on backorder automatically unless CE is
instructed differently. Minimum prepaid order $50.00. Minimum
purchase order$200.00. International orders are invited 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 Ill or CMD-186) 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, dial 313-994-4444. Orderyour
Memorex computer products from CE today.

Copyright *1982 Communications Electronics™ Ad #090282

- MEMBER
lumu,flmmmru
Order Toll-Free! MEMOREX

COMPUTER TAPE
DISC CARTRIDGES - RIGID DISCS
FLEXIBLE DISCS

(800) 521-4414

In Michigan (313) 994-4444

™

A 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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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 an industrywide 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
forit to 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 could 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




o one else
gives you
as many
functions in
ahandheld
DMM.

Now you can
move up to
Fluke:”

Suggested U.S. list price
technical data circle No. 6

RE 12/82 - D804

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 I 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 any
other handheld DMM, the D 84 is an
exceptional value. Here's why.

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

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

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 shortterm 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
Multimeters yet, call this number. We'll be

happy to tell you who does. 1-800-426-0361

leader in DMM’s.

Now we've designed
one for you.
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“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 a rung, "Itenabled
the others to climb a litter higher
and see the next problem a litile
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 multiplier 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 waorld.

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 built for 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). It 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. A self-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, SSS Systems
plan teletext magazine

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 million 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 consist of 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




TEK 220005 e

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
to =3%. Acordc
coupling.

MHz bandwidth

mV/div; extended
sensitivity of 2
mV/div at > 50
MHz.

Two high-sensitivity
channels: dc to 60

from 10 V/div to 20

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

Delayed sweep
measurements:
Accurate to =3%
with single time-
base 2213; to
=1.5% with dual
time-base 2215.

Complete trigger
system. Includes
TV field, normal,
vertical mode, and

automatic; internal,

external and line
sources; variable
holdoff.

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.

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 guestions and expedite
delivery. Your direct order includes

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

prabes, operating manuals, 15-
day return pelicy 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 (208) 253-5353 collect.

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

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

Tektronix

COMMITTED TO EXCELLENCE
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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.

@ LARRY STECKLER
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A FREE 9100 Electronic Soldering System when you buy

Take this ruggedly constructed, light-
weight unit anywhere—plugs into any
120V outlet. Solid-state control ad-
justs tip temperature from 5007 to

1000°F and suppresses transient spikes.

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

Super quiet and virtually main-
tenance-free, with Ungar's exclusive
low-noise exhaust and unique vibration-
absorbing 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
10 Filters #2038.

either desoldering system by December 15, 1982.

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 neon “on/off" light, right-
or left-hand mount and flexible, 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.

b WORKS

/
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A solid-state control adjusts tip tem-
perature from 500° to 1000°E. The load
modulated heater assures instanta-
neous recovery and suppression of
transient spikes.

The switch that activates the high-
flow vacuum is conveniently 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 Holder #8800 with Kleen-
Tip Sponge; and Tray #400.

Pack of 10 Filters, #2039.

Contact your nearest authorized Ungar
dealer or call the Ungar Hotline,
toll-free 1-800-421-1538, in California,
call collect, 1-213-774-5950.

Offer good until December 15, 1982.

CIRCLE 9 ON FREE INFORMATION CARD



SATELLITE/TELETEXT NEWS

GARY ARLEN
CONTRIBUTING EDITOR

RADIO-ELECTRONICS
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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 Marguee 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 Intelsat, if CNN's
Ted Turner has his way. Turneris 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 unitis 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




THE POMONA PROMISE

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

FRWONA FLICTRRNITE
PEMERA CAUIIBRRIA

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-

Or anywhere.

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

I'WX 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 H38W303d
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KEITHLEY ' Non-Linear Systems
Ir' 4 PRECISION 4 i | 'K ey 15 MHz TRIGGERED
CXGE 5 SCOPES iz THGGER
Special offer to readers of g° 1466 ] f‘* 1476 | PP
Radio-Electronics. Advance | \pmmmes\ s Wi ThAGE {\; o o ®
Electronics has made the larg- __———\ MOREL s "= §

XD 495"

i WAS *645%

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.

832995

WAS *480%

395"

WAS *570%

Triggered and automatic sweep
18 calibrated sweeps

On 1476 mode automatically shifts
between CHOP and ALTERNATE

Bright P31 blue phosphor

Front panel X-Y operation using
matched vertical amps

Video sync separators
Check most digital logic circuitry

DIGITAL
MULTIMETER

Mode automatically shifts between
CHOP and ALTERNATE

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

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

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

NTSC COLOR-BAR
GENERATOR

869995

Reg. %849

$380Hd 30MTONI LON 5300 301Hd
| HE B BB

S$380Hd 30NTONI LON S300 301Hd
|

FUNCTION

oA PRECISION

MODEL 1250

Professional studio quality generator. Ultra stable. ideal for
VTR work.

31 6995

M?EQEL Reg. $194% ® Generates NTSC color bars with or without—IWQ signal

m Sine, square and triangle B Generates 5 step linear staircase; staircase with high or
output ® True RMS low chroma

® Variable and fixed TTL m Analog display ® External video input—modulates rf or i-f carrier outputs
outputs m Peak hold m Crystal controlled rf, i-f, NTSC sync

i HANDHELD DIGITAL MULTIMETER ~ e POWER SUPPLIES
MODEL 8022B THE TROUBLESHOOTER = 6

80228~ MODEL

‘e Yoo
Ta o]
I T——

$249.

*144. 5194,

functions m 0.25% basic dc accuracy ®

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.
FHEE CASE FOR EACHFLUKE
HANDHELD DMM

MODEL  Overload protection -
8024B @
8020B THE ANALYST m 7 functions m S
0.1% basic dc accuracy m LCD display ® ]
Safety design test leads. $200°%  mopeL
1650

was *375

= Functlons as throe saparate suppl-
lea

L] king clrcult

[ 0-50VDC,

varlable; 0-2A In four ranges <
= Fully automatic shutdown, adjust-

able current limit

= Fixed output 5VDC, 5A
u Two 0 to 25VDC outputs at 0.5A
= Fully automatic, current-limited

= Perfect for solld state g P

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




30 MHz TRIGGERED
SCOPE

MODEL
14798

"\ssssw

o1 PRECISION

was $895.

® 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

m Mode automatically shifts between
CHOP and ALTERNATE

S380Hd 30NTONI LON $300 301dd
$380Hd 30NTONI LON $S30d4 301dd

70 MHz. Dual Time
BASE SCOPE

I24& PRECISION |

WAS $1570
® 1 mV/division sensitivity to 70 MHz
® 500 pV/division cascade sensitivity

® Four-input operation provides trig-
ger view on 4 separate inputs.

m Alternate time base operation

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

4% DIGIT

FLU K E MULTIMETERS

&€

MODEL 8060A
m Frequency
measurements to
200KHz
= dB measurements

u Relative measure-
ments

m True RMS .
a High-speed Beeper

$349w

INDUSTRIAL
ANSISTOR
TESTER

$189*

MODEL
5208

= Now with HI/LO Drive

® Works in-circuit when
others won't

u |dentifies all three tran-

.'f(”‘

DIGITAL MULTIMETER

m 42 Digits
m 50 KHz frequency response
® 10 pV resolution

sistor leads
= Random lead connection

m Audibly and visually in-
dicates GOOD transistor S

B8050A-01

$439%

RECHARGEABLE

m .03% accuracy

® True RMS = dB

B measurements and memory
relative

MODEL 8062A

® .05% accuracy

® True RMS

m 30KHz bandwidth

m Relative measure-
ments

® Beeper

$279"
FREE CASE

FOR EACH FLUKE
HANDHELD METER

e
o1 PrECISION
MODEL
3010

FUNCTION GENERATORS

$179%

was $220.

= $179*

CAPACITANCE METERS

=

MODEL 3010

= Sine, square and triangle output
® Varisble and flxed TTL outputs
= 0.1 Hz to 1MHz In six ranges

et $299°

was $379.

SWEEP FUNCTION
MODEL 3020

m Four instruments in one package—

-cumumzmx
® 1000:1 tuning range
u Low-distortion high-accuracy outputs

ﬁ was $229.

MODEL 830

® Automatically mea-
sures capacitance
from 0.1pF to 200mF

® 0.1pF resolution

m 0.2% basic
accuracy

® 3 digit LCD display

§149=mi e

was $185.

MODEL 820
u Resolves to 0.1pF

u 4 digit easy-to-read
LED display

® Fuse protected
against charged
capacitors

® Overrange Indlcallon

VOM

20,000 /V

with the purchase of }|
$500. or more.

THE TEST EQUIPMENT SPECIALISTS
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Model 128: Beeper DMM
designed to meet the tough specifi-

cations of a major computer

manufacturer. See/hear display

Wi iy i

e

includes over/under arrow and

on/off beeper.

Model 131: 0.25% accuracy

Model 135: First 4;-digit
handheld DMM, ideal for
analytical/bio-medical service. 10A

ST ST ST 5 P SN p——_—"

DIGITAL MULTIMETERS

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

[[2395

Dual Trace 15 MHz

MODEL
Ms215

it W cni ol 58 gt W0 A e i B ot e

OSCILLOSCOPES

Dual Trace 30MHz

PORTABLE

Single Trace 15MHz

MODEL
MS15

MS230

Call for our prices

PRICE DOES NOT INCLUDE PROBES

added to the easiest to use handheld range standard on all Keithley
DMM. Color-coded front panels for handhelds.
maximum clarity, minimum
confusion.
Model 128: $139.00 Model 131: +139.00
Model 130: 5124.00 Model 135: 235,00
FOR EACH

FREE

CASE

HANDHELD METER

MODEL
1210

$1 2995

was %159

m Generates 10 stable patterns in-
cluding crosshatch, 7x 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

&

VOM

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

DATA PRECISION
LCD DIGITAL CAPACITANCE METER,

MODEL
938

219

0.1%, 3%z DIGIT

= WIDE RANGING — from 199.9 pF full scale (0.1
pF resolution) up to 1989 uF full scale, In eight
ranges...virtually every capacitance you'll ever
neod to measure.

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

®u EXCEPTIONALLY ACCURATE — provides =0.1%
basic accuracy.

® PORTABLE — Palm-sized, light-weight, operates
up to approximately 200 hours on a single 3V
alkaline battery.

= EASY READING — big, clear,
diglt LCD dieplay, a hlll 0.5" high, readable any-
where.

st 312-

= VALUE PACKED — QOutstanding measurement

llity and dependabllity. Qutperforms DC

capabl
time-constant meters, and even bridges costing 2
to 5 times as much.

— =

DIGITAL
MULTIMETERS

©

MODEL TT 20B

539995

Reg. $537%
MODEL TT 21B

346995

Reg. *595%

PI.ILSE GENERATOR

MODEL
5299“5 3300
was *375.
® Pulse period range
of 200 nano-
seconds to 1
second; frequency
range of 5MHz to 1Hz
® Rise time is less
than 15ns for 50-

ohm high-speed output

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

er supplies and accessories.

equipment.

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




VIZ sisa HICKOK

20MHz 35MHz 100MHz )
@HITACH! e | @HITACHT ) ace | @HITACH! ) tage
Sl W/DELAY DUAL TIME BASE

e MODEL 202 MODEL 352 MODEL 1050
R INDUSTRIAL FLAT ¢ 95 g5 HIGH PERFOR- QUAD TRACE ABIL- ¢ 95
g FACE RECTANGU- 499 5599 MANCE LAB SCOPE. ITY. A INTENSIFIED 1499
s LN LAR CRT A MINUS B INPUT BY B
* I PRICE DOES NOT INCLUDE PROBES PRICE DOES NOT INCLUDE PROBES PRICE DOES NOT INCLUDE PROBES
Pt
. | BECKMAN @HlTACHI 0SCILLOSCOPES | WESTON
Al DIGITAL MULTIMETERS o= ﬁi i—e .
L8 NEW —
_. 5 AL NOW
Y k AVAILABLE
aa !
i3 V209 20 MHz, Dual Trace, Portable, o ® Six Functions
= 1300 Complete with built-in Battery Pack.  ° 1 49 "2Fanges
e V509 50 MHz, Dual Trace, Dual 31 39500 = § Range Audis Response Function i
: i Color coded -t d front
e 330 350 360 | Time Base, Portable (Battery pack 8 Colar coedl smayko reed fron
¥ £ ALL IN STOCK optional). ® 0.5" LCD Dispi:.:)y i
'“::i{ = CALL FOR PRICES PRICE DOES NOT INCLUDE PROBES : ::.ggmeﬁz? s~
A
e KEITHLEY BELL’S We don’t just take
- | PORTABLE CURRENT orders we ship orders
ﬁ.,.-;‘m TRANSISTOR TESTER BENCH/PORTABLE GUN Advance Electronics
5 = _ endeavors to keep everything
R s 95 we advertise in stock for
f 179 i i i
=87 immediate delivery.
I \ oL P Reg. *199% u Mastercharge & Visa shipped within 24 hours.
-../) MEASURES AC or DC = Bank checks or Money Orders shipped within 24 hours.
S 95 i CURRENT 1MA - 100 = Personal checks — please allow 3 weeks for check to clear.
1 09 was 135 M3?DE|I-G1I'?'9 S'l 8900 AMPS WITHOUT ® All prices plus shipping charges. Please call for appropriate
® Fast GO/NO-GO in- Va BREAKING THE CIR- charges. Use our toll free number.
circuit transistor testing CUIT. WORKS IN CON- = New York State residents add appropriate sales tax.
3 5?65'?&’33"53?3?. MODEL 176 526930 JUNCTION W/ANY VOM = PRICES SUBJECT TO CHANGE WITHOUT NOTICE.
circult testing J 4% DIGIT OR OSCILLOSCOPE Quantities are limited  Offer ends Jan 31,1983
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NewfromNRE!
The first at-home training in
videocassette recorder repair
with exclusive 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 a 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
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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 our 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

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
R McGraw-Hill Continuing
. Education Center
| ?‘ 3939 Wisconsin Ave.,
Hall |

C:_u Washington, D.C. 20016
|

We'll give you tomorrow.
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LETTERS

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

ROAD-INFORMATION SYSTEMS

I 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.
Also low-power and auxiliary services broad-

cast in FM would only be more difficult to
receive in a 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.Thatincludes port-
able radios and automobile receivers. A mod-
ern broadcaster is most concerned with
"penetration"—the number of receivers that
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performers-

Model 7000

Model 310
$70.00

NEW

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

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

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.

. Drop-resistant, hand-size V-O-M with high-
impact thermoplasitc case.
. 20,000 Ohms per volt DC and 5,000 Ohms per

volt AC; diode overload protection with fused
Rx1 Ohms range.

]

~ ~
m —
“ 4
< <
o) o]
I I
(o] o]
z- -
o 5
| e —_
[ 'S
'S [T
= =
— =’
[-+] (-]

®
®

. 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 in a room to an FM
radio tuned to the proper unused frequency.
from s 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-
ference, let the tiny microphone sit unob-
trusively on the table or concealed on a shelf,
and you'll be able fo 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 — just
turn on one or more radios and your speech will
come through with perfect fidelity. Put one on
the front porch. If you hear a suspicious sound,
turn on the radio and you'll hear the doorbell or
the ring of the telephone.

Choose Your Model

New Horizons is introducing three models of
the DYNA-MIKE supersensitive broadcast
microphone. Model IC-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 microphone,
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 pertect-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, compleie
with standard HC-1.35v. battery, good for 100
hours of continuous use and easily and inex-
pensively replaceable.

Ot 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 —
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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. If you're coming home late
at night and think intruders are in your
residence, let SUPER-EAR find out for you.
Want to know if the meeting is over in the room
with the closed door? SUPER-EAR will tell you
in a second.

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

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

It Works Anywhere!

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

The only source for SUPER-EAR is New
Horizons. Choose from two models — Model
SB-5, with ultrasensitive microphone, $139.95
(two for only $129.95 each). or Model SB-1,
with suction-type microphone, $99.95 (two for
only $89.95 each).

Use your SUPER-EAR for 30 days. If 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/-

RECORDER starts
any cassette recorder
automatically

when you pick

up the phone

and shuts

off 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 wunit 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.

NEWHORIZONS

245 Fifth Ave.
Suite 1516
New York, N.Y. 10016

— — e — = e it
New Horizons, 245 Fifth Ave., Suite 1516 PE , New York, N.Y., 10016
Please ship at once, with 30-day money-back guaraniee: — Phone or use this coupon —
[J Super-Ear Model SB-5, $139.95
[ 2 for $129.95 each Indicate payment method:;
] Super-Ear Model SB-1, $99.95 ____ Check enclosed
] 2 for $89.95 each ¢
[) Dyna-Mike Model IC 18, $129.95 —Billto___VISA __ Master Card
[ 2 for $119.95 each No
[ Dyna-Mike Model X-18, $149.95 Expires _ Signature
[J 2 for $139.95 each Name
(1 Dyna-Mike Model X-3. $99.95
[] 2 for $89.95 each Address
[] Phone Answerer/Recorder, $49.95 City State Zip
'] ;hiz?esgifggd:;c:?g'gs Please add $1.75 per total order for shipping
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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
modulator and multiplier stages that had in-
sufficient bandwidth to handle the stereo-
modulating signal. Also, the multiplier 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.

We make a case forit.

There are times when a NiCad batteries. Plus its
3% -digit multimeter just [n faCt'\Ne make AC line operation, addi-
can't cut it. When you two cases! tional accuracy and front-

really need resolving
power, you need a
4Y2-DMM. For example, if
you're measuring a
15VDC supply, you can
see every millivolt of

Model 255

/%

- panel configuration give
W  you the added perform-

/ ance of a laboratory/

bench instrument.

For immediate delivery,

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

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

The Model 255 does

demonstration, or instru-
mentation catalog, just
contact your local Data
Precision distributor

or call:

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

a full-function 4% intoa  double duty. It is a Massachusetts.
convenient calculator- portable instrument, e e
style case. With simple operating 100 hours in Maln(alnlng the
one-hand operation, 100  the field on rechargeable  Integrity of
Measurement
The leader in 4% digit multimeters.
AC-DC
Frequency Converter (:I'é?]
Model Accuracy pcv ACV Current Ohms Response Type
945 +.05% 10pV- 10pV- 10nA- 10mQ- Average 1kHz $265
1000V 700V 2A 20Mn Sensing
255 +.03% 10uV- 10uV- 10nA- 100mQ- Average 1kHz $295
1000V 500V 2A 20M0 Sensing
245 +.05% 100,V 100,V- 1pA- 100ma- Average 50kHz $385
1000V 500V 24 20M0 Sensing
248 =.05% 10pV- 10pV- 10nA- 100mQ- RMS 20kHz $385
1000V 500V 2A 20M0 Sensing
258 =.05% 10uV- 10pV- 10nA- 100mQ- RMS 20kHz $355
1000V 500V 2A 20M0 Sensing
=
(l- DATA PRECISION

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

| can agree with Mr. Koontz on FM tuners. If
someone asks me about them, | 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
loud, 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 relay 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 fry 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 a typical new transmitter.
The problems are the same as those you
have with phono and tape machines in your
stereo at home.

| can also agree with Mr. Kooniz 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. |



WHO'S
AFRAID OF

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'll
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 specia! com- TECHNICIAN COMPONENTS GROUP,
. 44 FAHRAND STREET.
puter controlled inventory BLOOMFIELD. NJ 07003

G.E. Is a registered trademark of the General Electric Company.

system, so when you decide to replace or design with
TCG, you know 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 matter what area of electronics you're into, TCG
replacement semiconductors are the parts for you.

MAIL TO:
NEW-TONE ELECTRONICS/ TECHNICIAN COMPONENTS GROUP,
44 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: Whileitis truethata 32 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 III

o
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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
e 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.

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. | 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

| 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, | own 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. It is 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 unless the
space is needed for other uses (like caption-
ing). AM stereo will be used and will prosper if
people care. (| don't believe that it can com-
pete with FM, because of bandwidth limita-
tions.) If those and other ideas fail, 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
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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
testinstruments.

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 multipurpose 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 been depending on
TM 500 for performance that's to-
tally reliable, totally Tektronix. Create
your own personalized test system

Copyright 1982 Tektronix, inc: Alrights reserved.  TFA-313

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 power supply.

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

Call the Tektronix National
Marketing 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
1-258-5353 collect.) Lines are open
from 8 am EST to 5 pm PST.

The Answer

By Any

easure




EQUIPMENT REPORTS

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

OVERALL
PRICE

EASE
OF USE

INSTRUCTION
MANUAL

1020

'RICE
/V.RLUE
1/2[{3({4|5]6]|7
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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% 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

The Electronic Rainbow Receiver consists of ‘a receiver
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 RG53/U coax to the receiver.

with an external

RECEIVER FEATURES
Built in RF modulator ® Detent

SATELLITE TELEVISION RECEIVER

them.

Complete Satellite TV Receiver

KITS

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

KIT #2 — Board Kit Contains:

Tuning-3.7 to 42 GHz e Variable
Audio-55 to 7.5 MHz e Invert Video
® Channel Scan ® Voltage monitor-
ing ® Meter output ® Remote Tuning
SPECIFICATIONS:

Single Conversion Image Rejection
Downconverter ® Threshold 8 db

N CNR e |F Bandwidth 24MHz e Out-
1S} put IV Audio and Video ® IF Fre-
& quency 70MHz e Video Bandwidth
o 45MHz e Size 3%2"Hx812"Dx11%"W
o

=

w ﬁj£ about

o

5 yaatanteec{

S

to /aldy
26

KIT #1 — Contains:

e Mainboard ® Tuning Board ® 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 oo

ERITELR

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 Sufficient Postage

6254 La Pas Trail
Indianapolis, Indiana 46268

CIRCLE 88 ON FREE INFORMATION CARD

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

e Parts List, assembly and alignment
manual

e 4GHz local oscillator and 70MHz filter

is pre-wired and tested. $l29 00
L ]

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

and alignment instructions. $25 oo
L

ELECTRONIC
RAINBOW 7

O 46




Continuously
variable output,
0-150 V AC

[ ]
Input Frequencies
48-500 Hz
L]

Up to 2 amp.
at all voltage

e ST ¥ o ®
P20 s - : Large taut-band
® - panel voltmeter,
; - 3% ES.
MONITOR ISO-V-AC____

Monitor I1ISO-VV-AC WP-29

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

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

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

VIZ Isotap® isolation transformers AC Leakage Tester

WP-26A Isotap WP-27A Isotap Il 150 VA isolated, 500 VA
400 VA isolated, 400 VA isolated only. direct. Output 105-130V.
500 VA direct. Outputs Outputs 25 to 150V AC TV adapaters supplied.
at 105, 120 and 135 V. in 5V steps. Carrying strap.
$85.00 $89.95 $65.00 WT-540B
For safety.
VIZ RELIABILITY. Detects AC leakage in
VIZ is a 50 year- old company. Our instruments are fully warranted, appliances and equipment.
parts and labor, for a year. All units tested to NBS standards. Cag;"b[;aot%céaxg,s
We offer service and parts availability fora minimum of ten years. $3'9 75 :
Over 15 repair depots in U.S.A. L

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

Look to VIZ for value, quality and availability.
Over 70 instruments in the line.

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

CIRCLE 11 ON FREE INFORMATION CARD
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HOLIDAY SPECIALS

FROM

TRITON MARKETING core. D

GOOD UNTIL 1/31/83

BPECIAL PRICING

EST. 1079 ﬁ -« The Leader In Microwave Entertalnment Davices

\

EARTH STATION BONANZA

A COMPLETE HIGH QUALITY EARTH STATION

CONSISTING OF.....e.e

TELECOM TX-2440 RECEIVER featuring . . .

Remote dual convaralon down converterin a

and & 1 year warranty.
SATELLITE SYSTEMS 10’ PARABOLIC

4 place fberglass

switch, tunable audio with selectable bandwith,
continuous video tuning, akminum cabinet, AFC, AGC

40dB gain,

walght approx, 180 Lbs. pole polar mount, hand crank

adustment, LNA mount and retater, scaler feed horn

0o
AVANTEK 120 K—50 dB gain LNA,
ALL GABLE, GONNEGTORS, HARDWARE and INSTRUCTIONS.

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

FOB NEW YORK

exira cost options

—

S

GILLASPIE 7600A

The Recelver for
tha Discriminating

Videophlle

5 Tretase

ACTUATORS

Manual
&
Programable

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

([ MICROWAVE TV SPECIALS

pDCv - 100
(‘;n @ Ideal for Medium

Signal Areas
IETTTrrr e
@ 45 dB System Gain
'
@® 1.0-2.7 QHz

@ Bullt In A/B Switch
q @ All Cable & Hardware
—

— $109.96 —

MDC -23D
@ Commercial Styling
® 2 Microwave Stages
@ 53 dB System Gain
@ 2.1-2.8 GHz
@ Bullt In A/B Switch
@ All Cable & Hardware
— $149.85 —

DCV - 1A
@ 1 pc. Metal Const.
® 2 Microwave Stages
@ 53 o8 System Galn
® 2.1-2.0 GH:
@ Bullt In A/B Switch
m @ Al Cablo & Hardware
— = -$129.95 —

MDC - 23P

@ 3.75 sq. ft. Parabolic
@ 2 Microwave Stages

@ 57 dB System Gain

® 2.1-2.¢ aHz

© Bult in A/B Switch

@ ANl Cable & Hardware
— $169.85 —

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
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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 2N5468’s. 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
Jjumper—both the input and output of the
device use phono jacks, not the standard
S0O-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 I 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. In a 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



/@@ thanks$GIving dOLLAR days

"o st o ruee m- 1-800-243-6953

// LOW OHM METER
MODULE, DM-10

Measures resistance from 10 milliOhms to 20 Ohms. Now you can measure resistance
down to 10 milliOhms with this low cost, easy to use DVM module. Check coll resistance,
transformers, relays, chokes, printed circuit board copper paths and ground cables.
Special zero balance contral nulls cut input cable resistance to insure accurate readings
Your DVM has to be set to 2V range during operation
— Resistance range 10
milliohms to 20 Ohms
— Zermn Calibration control
— Battery powered (push
to read battery saver
circuit). Requires 9 Volt
Battery (not included)
— Size 5.25"x3.75"%2
— Incl. Model 336 Test
Clips

$5595

OM-[§ LEW DHM METIR MODULE

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 @ 05 Amp—all supplies
$ g 995

8 CHANNEL SCOPE MULTIPLEXER, DM-12

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

s COMPLETELY
o R - ASSEMBLED
AND TESTED!
- L { READY TO USE!
L L TR -
LT RTS n o "[Ew B
— 8 TJL cu:hnpallnle input channels (1 TTL load per channel) can drive 50 0hm  GHANNELS
scope cable.
— M full screen I 1.6 Volts | AT UHEEI

— Trace amplitude and spacing controls

— 4 or 8 channel selector switch

— B color coded input cable, 24* fong with insulated alligator clips
— External 8 VDC power supply included (Model MMAC-2)

— Size 625" x 375" x 2"

— BNC Output Cable Accessory (Model PSA-2 add §$14.95),

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%&") metal case.

Capacitance Meter Module, OM-8 to
your digital Volt Meter and turn itinto
a Digital Capacitance Meter—the
Low Cost Way!

COMPLETELY
ASSEMBLED
AND TESTED!
READY TO USE!

37995

— 2V Qutput

— Accuracy better than 5%

— Push to read range (button) from 1 pF to 20,000 uF

— Zera Calibration control

— In one easy o use, sell-contained package

— Battery powered, with “push to read” battery saver
circuit (9V batteries not included)

— Size 6.25" 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 buffered LED logic indicators
— Plug your ICs into solderless breadboards, the in power and ground, connect
your logic switches and LED
indicalors
— All nterconnections batween
A LEDs. switches and circuils
Nisa available in via 22-26 solid wire
LE'::I:::‘: lagic __ geyp- powered, in compacl
durable carrying case
MODEL OM-5A  _ gattery (4 1% Voll C celis®)
or AC powered providing
econgmical bench use of
convenien!  porfable  use
Available in two models

*Batteries not sncluded 6 g

PRICES & SPECIFICATIONS SUBJECT TO CHANGE e SPECIAL ENDS DEC. 301k

FOR FASTER
SERVICE

USE YOUR
CREDIT CARD.

MOST ORDERS SHIPPED NEXT DAY.

=

MENTION

MAGAZINE
AND GET A
FREE GIFT!

HI.BIB l=l.ﬂl}|l‘llllll}5
44 KENDALL STREET
NEW HAVEN, CT. 06512

LOW COST HIGH
FREQUENCY COUNTER

MODEL No OW-7 COMPLETELY
oo 18y 1 sk swieh seecano s~ ASSEMBLED
base input by a single BNC, nothing to build! PRE-CALIBRATED
— 5 Hz to 550 MHz PRE-TESTED

— B big easy-lo-read 43" high intensity LED

display

— Crystal (£3 ppm & 25 C) controlled 0.1 or $ 95
1.0 sec. gate times

— Convenient benchtop size (7"x10"x3") dur-
able attractive case
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make it a point to try it out and found that
it is indeed useful in bringing a signal out
of the noise.

Speaking of noise, one thing that must
be remembered is that the unit will not
only increase signal strength, but also the
noise level in the receiver. That is particu-
larly noticeable on the lower frequencies
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 anyone 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 for
anyone who needs, but cannot erect, a
full-size outdoor antenna. R-E

Be a VIC expert! Our VIC 20
PROGRAMMERS REFERENCE
GUIDE provides you with a
complete VIC 20 BASIC vocabulary

uide, a section on machine-
anguage 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 8 8-3696
toll-free or 317-298-5566 and
refer to our ad #AD220.

™

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
JCIAL INTELUIGENCE
AL COMPUTERS

Offer goad in USA only and expir:u 3/31/83. Pricesl subject to change without notice.
CIRCLE 20 ON FREE INFORMATION CARD

Sanwa

OVERALL
PRICE

LCD-900

EASE

OF USE
INSTRUCTION
MANUAL
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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 have been several
attempts to solve that problem, but the
most novel approach I’ve seen is featured
on the Sanwa model LCD-900.

That unit appears to be a standard an-
alog multimeter, at least at first glance. [t
measures DC voltage in seven ranges,
from 1- to 1000-volts full scale; AC vol-
tage in five ranges, from 10- to 1000-volts
full scale; resistance in four ranges, from
1000-ohms to 1-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 LCD 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 supposed
to be reading as only one range is visible
at one time. The LCD’s readability is
good, and the bright orange pointer is
casy to spot against the display.

Panel markings are nice and clear. The



SWD-1 VIDEO CONVERTER
FOR CABLE TV

The SWD-1 Video Converter is uti-
lized on cable TV systems to re-
move the KHz's signal from a
distorted video (channel 3 in/
out} and also pass thru the
normal undistorted/detected
audio signal. Rocker switch
saolocts operating modae to remove KHe's
- distortion from the video or pass all other chan-
nels normally. Simple 10 assemble—Iless than 30
minutes. P 1. Inputfoutput Channel 3.
75 ohms. 117VAC.
SWD-1 Video Converter Kit .

CESSORI
VIDEO STABILIZER

. Simple Simon Video Stabilizer,
y Model VS-125, sliminates the ver-
tical rell and jitter from “copy guard”
video tapes when playing through
large screen projectors or on an-
other VTR. Simple to use, just adjust

.. 569.95

will play all the way through without further adjustmaents. Includes
12V power supply,
VS5-125 Video Stabilizer, wired

SIMPLE SIMON VIDEO SWITCHING BOX

The Affordable Video
Control Center

Excellent in isolation and no loss
routing system. Simple Simons VSB-
300 Video Switching Box enables
you to bring a vanety of video components

for easy 0. Also you gain the ability to record
one channel while viewing another. Unit includes two F-type quick
connector ended cables,

VSB-300 Video Switching Box, wired . .

. $19.95

UHF ANTENNAS and M:BESSHIES

MDS-AMATEUR-ETV 32 ELEMENT
YAGI ANTENNA o
RFF

the lock control for a stable picture. Once the control is set. the tape B

Switch to B

Electronically

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

out ...not being able to use more than one fl.moum
at a time.
Bambi lets you enjoy using your video equipment the

way it should be ... electronically and on line at the
push of a button.

Model
BEVS-1  Wired

129

BAM Il_l r.i-.'l:;i_\;n_

Bambi's front panel was designed with the

Check the quality of Bambi against that of

@ Not AKit | ysor in mind. Computer styled construction, much higher priced competition. All solid ® Input/Outt Impedance 75 ohm
©1.9-25 GHz @ 38%" Lang | with soft-touch keyboard [rated for over 10 state electronic switching provides low atten- 2 :I:i';:l toss 3‘;; :::g
® 23dB Average Gain @ Commercial Grade million operations), arranged in matrix form uation [3dB), wide frequency response (40- ® [nput Return Loss 12d8 min.
@ Die Cast Waterproof Housing with %" x 2% allows easy input/outout selection without 8390 MHz). and excellent isolation between ® |solation B5¢B min
= Area for Electronics refering to charts, Funcllonlluloculsd l.'thugh signal sources (each 1/O section individually : m;:::, mt;]vv?éhﬁg:;ﬁﬁ
@ Includes P.C. Probe, F-61 C and M H the A arg Y displayed on for 65dB min. ® Weight 4% lbs
1 indi
MAE-2 32 Element YAGI Antenna .. g2a9p |l 180 S InGER
Koto Sons’ Down Converter Kit £1.9-2.56Hzx 7411 SWD PARTS 1+11 PWD PARTS KITS
Designed for Simple Simon by former Japanese CO Amateur Magazing's UHF M ITS U M l
Editor/Engineer. Unit utilizes new ingenious Printed Circuit Probe for maximum
gain, Circuit board fits inside MAE-2 antenna housing, Requires 1 hour assembly, VARA[:TDR l“mnnuclna nun
IC and capacitors pre-soldered. “
Model KSDC-KIT 1.9 - 2.56Hz Down Comverter Kit ... . $34.95 UHF TUNER 7+11 PWD “‘.
Kato Sons’ Regulated Varible DG Power Supply Moacal UESASGE PARTS KITS
For use with KSDC-KIT 1.9 - 2.56Hz Down Converter. Complately assembled $z4.95
with Attractive Cabinet, TV/Converter Mode Switch, Frequency Control and
LED Indicator. Fr!q.ﬁﬂang! ":HFH.'?E_ f:‘gsMHZ : P::' DESCHIPTION PRICE
% ntenna Input 75 of
Model KSPS-1A Assembled Power Supply . .. ........... $23.95 ¢ l4vﬂ3wljlum C 3 1 WTI-PWD Varactor UHF Tuner, Model UES-ASEF , . , .. 524.95
2 ZCE1-PWD Printed Circuit Board, Pre-drilled . . . .. ... . ... 18.95
ORDER ALL THREE ITEMS A S Ll suce | 3 3TPII-PWD  PCB Potentiometers 4-20K, 1-.5K, 2-10K, 2-5K,
MAE-2, KSOC-KIT and 37495 1 VT1-SW  Varactor UHF Tuner, Model UES-ASSF 52485 1-1K, and 1-50k {11 pieces) . . 895
W&‘“"D""\"- St 2 CBI-SW  Printed Circuit Board, Pre-Driled . 1895 | 4 #FR-31-PWD  Resistor Kit, WW, 5% 29-pes, o W 2-pcs ... 485
b =, 3 TP7-SW P.CB. Polentiometers, 1-20K 1-1K, and 5 SPT1-PWD Power Transiormer, PRI-11TVAC, SEC-24VAC
T CARLES ARE NOT NGNS 5-10K ohms, 7-pieces 5.5 N e A R e 9.95
4 FR35-SW  Resistos Kit, % Watl, 5% Carbon Fulm 32-pieces. . . 4.85 6 BPPZ-PWD Panel Mount Potentiometers and Knobs, 1-1KBT
5 PT1-S8W  Power Transformer, PRI-117VAC, SEC-24VAC, and 1-5KAT with switch . .. ... ... 595
ot IR A e S T T 6.95 7 7S$17-PWD  IC's 7-pes. Diodes 4-pes, anlmﬂ 1 p:l
B PP2-5W Panel Moumt annlmmﬂm mf Knm‘ 1-1KBT Transistors 2-pes, Heat Sinks 2-pes
and 1-SKAT wi/Switch .. 5.85 B BCEI4-PWD  Electrolytic Capacitor Kit, 14-pieces. . :
7 S514-SW IC's 7-pes, Diodes 4-pes, ﬁquﬂamn 2- pcj 9 SCC20-PWD Ceramic Disk Capacitor Kit, 50 WV, 20-pes. . 7.85
| [l Hoat Sk 1-piacs ... 2.« 2995 110 10CTS-PWD  Varible Ceramic Trimmes Capacitor,
= B CES-SW  Electrolytic Clplnhr Nil BApnm oa B IS 5-B5pld, 5-pieces i 495
Revolutionary New HYBRID IC Broadband Amplifiers 8 CC33-SW Coramic Dk Capacitr X, 50 WY, 3-pices. 795 | 4, 1IL5-PWD Coll K, 18mbs 3-pcs, 224ths 1-pisce (prewourd
50 MHz - 900 MHz Model ALL-1 12dB Bal_l'l 10 CT-SW  Varible Ceramic Trimmer Capacitor Kit, inductors) and 2 T37-12 Farrite Torod cores
Model ALL-2 35¢B Gain 5-B5p, E'Bwu; R T wilh 6 1l #26 wire,. ... .,.800
These units are not avaiable anywhers slse in the workd. Each unit wall serve many purposes and ia 11 L4-5W Codl Kit, 1Bmhs 2-pieces, .22pths 1-piece lp:nmu
avadable i Kit o Assambled form, Idel for Gutdoor e oot usa. /0 impodance s 75 chine inductors) and 1 T37-12 Famite Tarrosd 12 12S-PWD I Sockes, T ey, 8 i -9cs, 14 pi T-gc S5
Ampidecs inchade separats co-ax foed pawer supply. Easly assembled i 25 mioutes. No cais. Core with 3 ft. of #26 wire . 500 L ]I R i PR !
capaciters 10 bene of adgrat ; 12 ICS-SW  |.C Sockets Tin inlay, B-pin 5-pisces 13 135R-PWD Enclosare with PM Spuhr and Pro-drilled
::;:m:wm sty a::: au-;mm—u—ln spply 43495 snd 14-pin 2-piecer 195 Backpane! for mounting PCB and Ant. Terms . . .. 14.95
-2 Comglein kit v/ power supply ALL-2 Wored Testnd wi/pee mpply 4485 19 SRSW S 46" Oval and annﬂ-d T4 14MISC-PWD  Misc Parts Kit, Includes Hardware, (6/32, 8/32
Woad E,iju" 1495 Nuts & Bolts), Hookup Wire, Solder, Ant. Terms
Our New STVA 14.5dB GAIN, 14 ELEMENT 18 MISC-SW Misc. Parts Kit Inchudes Hardware, (6/32, B/32 DPOT Ant. Switch, Fuse, Fuseholdr, otc. 9.95
cnn"i“ nEFucTnn '“EI M"“ Nuts, & Bolts), Hockup Wire, Ant. Terms, DPDT 15 15MCIG-PWD  Mylar Capacitors, 14-pes and Sibver
<7 Ant. Switch, Fuse, Fuseholder, lc. 9.95 IMica Capacitors 2-pleces. .. . ............. 1.95
/ When Ordering All Items, (1 thru 14), Total Price . ... .. 133.95 When Ordering All ltems, (1-15), Total Price. . ............ 159.95

-
STVA-1 Yop Anterna, 14568 Gain, Salectable 75 or 300 chem

% Channel B0-B0. . $1955

-y STVA-4 Yagi Anterna, 14 5¢8 Gan, Sedectable 75 or 300 ohm

k Channel 44-52 519.95

RG-58/U 75 chLowlossCoaxCable . $.12p/.  F-53ComConnector, . § 39 ea
MT-1 Special UHF 75-300 ohm Matching Transformer . S1.45 s

Bambi's Specifications:

SIMPLE SIMON ELECTRONIC KITS,™ Inc.

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

o nosscor 702-871-2892
1-800-782-3716

NELD & OF MORE OF AN TEMT
WRITE FOR
QUANTITY DISCOUNTS

Outside Nevada Call:

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 —
*Chuck orders will be held 30 days belore shipping,

Available by Mail Order Only

€86} H3aW303d
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WE TAKE
YOU BY
THE HAND!

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

about it!

The New ELF 11
“Beginners” Package

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

Even if you don't know bits from bytes. now it's easy and
inexpensive to build your own micro-computer, learn how it
works, program iL service it-even play games with it on your
TV! It's here in the New ELF 11 “*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 I'ofm wlth slep—by slep
instructions on how to build it. Di A
2. your own Logic Probe, 3. Pulse Calcher. 4. 8 bit Test
Registor, 5. Logic Analyzer, 6. Gate Arrays, 7. Non-Technical
Manuals on how touse analyzers, how to get into the guts of the
computer, what makes it tick, how to service it. 8. Sample
Programs that teach you hine |. progr ing plus
how to correct or “debug” any programming mistakes. 9. TV
games. you can play. If your TV set has no video input, an
(RF N lator), is available. Then, once
you've got this “Beginners™ Package under your belt, keep on
expanding your ELF II 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 11 “Beginners" Package. Only $139.95.
Mail or phone in your order today and begin.
Specifications: ELF 11 “Beginners” Package
The computer features an RCA CMOS 1802 8 bit microprocessor addressable to
64K bytes with DMA, interrupt, |8 Registers, ALU, 256 byte RAM expandable 1o
64K bytes, Professional-Hex keyboard, fully deceded sathere's noneed to waste
memary m kﬂboud xumlclmm buili-in mruunm 5 uuphnpm

d;ahu*d.ﬂm m.,apcau-u,mxcuw mlCmduﬂl}my
b v

cireulir { the RCA 180"
;njy:mndlnu&rmm.mdmblulwuumELFll nudlnamr
computer and products.

CALL TOLL‘ FREE 800—243 7428

ToOrder From C or For Technical Etc.,
Call (203) 354-9375
NETRONICS R&D LTD. oo e
333 Litchfield Road, New Milford, CT 06776

Please send the items checked below:

O ELF II “Beginners” Kit ... c...oiivnenninns $139.95
O RF Modulator.....coammssassssssrnananaas § 895

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

Connecticut Residents add sales tax

Total Enclosed $
O Personal Check
O Visa
Acct. No.
Sig Exp.Date .
Print
Name
Address
City
State

O Cashier's Check/Money Order
O Master Charge (Bank No. )

input jacks here are 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 separate in-
put. A nice touch is that the leads need not
be unhooked and 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 ouTpUT.
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 is 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 Pendleton Street, Sun
Valley, CA 91352) is the exclusive agent
for 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

! Smith Corona.
OVERALL

MOST DAISY-WHEEL PRINTERS IN THE
under-$1000 price category are simply

converted portable typewriters. One not-
able exception to that general rule is the
TP-I 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 a 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 is 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—ijust about
any conceivable baud rate ever used for
personal and commercial computer
equipment can be selected using jumpers
on the interface 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,
at the end of each line, the carriage returns
to the left for the start of the next line. The
line spacing can be set manually for 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, and can be
set using PRINT statements from BASIC.

continued on page 38



EXTEWNAL POWER

Engineered to meet your highest specifications in audio and video satell!_pe recelving
Backed by dependable and authontatwe factory service, to assist youin reliable Tnstallat:ons

= North American Satellite Nevada Satellite Satellite Communications, Corg Multivision
4873 North Blackstone 4092 Olive Kiro Corner 1001 Kingston Pike
Frurlo Callhmla§3726 Las Vegas, Nevada 89104 Sﬂuerlakee‘ nsas 665”’ Knox\rille. Tennessee 37922
: : (702) 452-5509 (800) 255-2408° (615) 691-9087

i - (702) 452-6975
(408) 730-2500

" GILLASPIE & ASSOCIATES INC., 365 SAN ALESO AVE., SUNNYVALE, CA 94086
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Learning
electronics
is no picnic.

At any level it
takes work and
a few sacrifices.

But with CIE,
it’s worth it.



Whoever said, ‘“The best things in life
are free]’ was writing a song, not living
alife. 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.

Pattern shown on
oscilloscope screen
is simulated.

Cleveland Institute of Electronics, Inc.

1 Gl

Print Name

1776 East 17th Street, Cleveland, Ohio 44114
Accredited Member National Home Study Council

[J 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!

Age Phone (area code)
Check box for G.I. Bill bulletin on Educational Benefits: [J Veteran

[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”’ (<) 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), pc1
(left margin set), pcz (tab set), pcs (right
margin set) pca (tab clear), Nak (which
prints %), 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
a carriage return followed by a linefeed. If
it doesn’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-1, 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 s 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
is no list of how each ASCII code affects
the machine. Finally, the ASCII control
codes arc given only in hex, not decimal,
yet most software requires decimal input

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

SIEMANS FDD100-8

RADIO-ELECTRONICS
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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
SHUGART 801R COMPATIBLE

$695.00

Include §30 00

RLPDBIIISIE /o2 50

® Posilive Pressusre Filter Cooling

® Power Supply 4A @ +5V, 3A @ +24¥
1A @ -5V

® Each outputis individually fused

® Hinged top for easy access

® Heavy non-flex 090 aluminum base

® Modular power connectors

PRIORITY ELECTRONICS -

e o Deering Ave., Chatsworth, CA 9131]
ORDER TOLL FREE (800) 423-5922 - CA, AK, HI CALL (213) 709-5464

Terms U'S VISA MC BAC Check Maney Order U S Funds Only CA residents add 6'2'% Sales Tax MINIMUM PREPAID ORDER 515 00 Include MINIMUM
SHIPPING & HANDLING ol S3 00 for the hrst 3 Ibs. plus 40¢ for each additional pound Orders over 50 ibs sent freight collect Just in case. please include your
phone number Prices subiect to change without  otice We will do our best to maintain prices through November 1982 Credit Card orders will be charged
appropeiate freight Il you haven't receved your Fall 82 Engineening Selecti n Guide send $10  for your copy today Sale prices are for prepaid orders only

Include $7.00 per drive for shipping

ENVIRONMENT MONITOR PANEL
Temperature and voltage monitor with visual and audible
alarm for overtemp condition. Direct Digital Readout of

internal temperature in € on standard DVM.
RLIIFDEDD2 CABINET ONLY $205.00
RLPDBINSIEEM 2-Drives Catanet & disk environment monitos . . . . $775.00
RLINFDEOD2EM Cabinet only with disk emvironment monitor. . . $375.00

CIRCLE 23 ON FREE INFORMATION CARD



Movmg upto Ph Iips
just moved d ‘

Tace ® Auto trigger-
* 5mV sen-

B-invert . Trlggerirg from AorB  through built-in intelligence
e TV triggering

anid counter More wanted features
More precislon More rock-solid

L ——

120MHz
High Resolution
Counter

Fom Philips, of course.

priups| Test & Measuring r------"--"---"-- pH I LI ps
0 PM3207 15MHz/Dual Trace Oscilloscope

% Instruments
O PM6667 120MHz High Resolution Counter For more information call

=

Send me spec sheets on the following: I

[J PMB668 1GHz High Resolution Counter | 8006317172, except Hawaii, Alaska
2 i

2 and New Jersey. In New Jersey call
- collect (201) 523-3800, or contact
W- On NAME:
o i\ coup! e Inc., 85 McKee Drive, Mahwah, NJ
W\ o 07430. In Canada: 2375 Steeles Ave.
W., Unit 126, Downsview, Ont., Can.

i Philips Test & Measuring Instruments,
r ma Ton
a ormatio
Otor furthel inf CITY: STATE: ___2IP: Unit 126, iow,
] RE-12-2 M3J 3A8. (416) 665-8470.
D P T e e e I S (O P = I e =R
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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.”’

NLS
OVERALL
PRICE

EASE
OF USE

INSTRUCTION
MANUAL

TR-1

PRICE
/'MLUE
1|2|/3|4|5|6|7|8]9

vd‘*i“c.uﬂ"f

HAVE YOU EVER WISHED THAT YOU HAD
an in-circuit tester that could be used to
identify 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; opens 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 capability is
useful for many applications including
checking such things as stereo amplifiers.
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2300 MHz VARIABLE DOWNCONVERTER
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ANTENNA KIT

Rk
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PARTS

CONVERTER

$1695_

' :‘) E 31 SPACERS

32 WASHERS

MOUNTING BRACKET

Converter P.C. Board
Plated through holes
for stability........ $4.95

POWER TRANSFORMER

ANTENNA KIT
POWER SUPPLY KIT
CONVERTER KIT

" Power Supply
6" RG 174 COAX
. | 'F" CONNECTOR ® 35" ROD Pﬁ% gBO?afd .......... 595
7 62" x 4" PV.C. PIPE el
2 DRILLED END CAPS e HARDWARE 2835 Diodes " %
.001 Chip
Caps.iin 10/3.95
Complete Choke Set of 4....1.95
Down Converter LM 317 Regulator 1.25
System ‘F’ Connectors
INCLUDES Chassis ..o .50

Wall Transformer
12 VAC 700 MA....4.95

P.C. BOARD OY Bole L 95
COURSE TUNE POT. RF CHOKE SPECIAL $4395 || gp) N
FINE TUNE POT. KNOB QUANTITY 75 to 300 ohm.....1.95
3 'F' CONNECTORS WIRE DISCOUNTS BALUN ;
RESISTORS & CAPS 2 SWITCHES Any Price in Adv, | for rabbit ears...2.95
LED WITH HOLDER 4 DIODES s ey *RG 59/U COAX
TERMINAL STRIP LM 317 REG. 25 b 18 ot | WITH CONNECTORS
WOOD GRAIN CABINET WITH SILK L Senhs p e [P CACTORVIMADE
SCREENED front and back $10.95 Extra 1000 pes. 35% off 50 Ft . 950
BUILT POWER SUPPLY........ $34.95 L AR 350

KIT

P.C. BOARD PRE-DRILLED
SOLDER PLATED WITH
PLATED THROUGH HOLES
FOR A MORE STABLE PIC-

A
TURE 2:5?#01’ TRANS..

HP 2835 Diodes
.001 Chip Caps.
Resistors
Prewound chokes
Electrolytic Cap.
Pre Made Probe

OIOCJOIOICIOICIOIOIO,

* WIRED P.C. BOARD TEST-

ED, READY TO CONNECT TO

CAN WITH PROBE & CABLE

CONNECTOR ATTACHED.
$24.95

=W

We will tune conver-

ter board for $12.50
trouble shoot
add! sl 7.50

trouble shoot

power supply..$12.50
plus any parts needed.

We will accept tele#:hone orders for Visa & Mastercard

To Order Call so0-428-3500 317-201-7262
Complete Kit Weighs 10 pounds. Please add Sufficient Postage

Indianapolis, Indiana 46268

0.D. Orders

6254 La Pas Trail
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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-
coded test leads are supplied with the
unit.

A third position on the selector switch
is labelled A/B. When the selector switch
is in that position, the input channels are
automatically switched at a rate set by the
A/B RATE control located on the front pan-
el; that rate can be varied from 0.25t0 0.5
seconds. Synchronization of the patterns
is completely automatic; no adjustments
are needed. LED indicators are used to
show you which channel is being dis-
played.

The test signal used by the unit is a
2-kHz sinewave. Either a 2-volt or 50-
volt amplitude (P—P) can be switch
selected. The resulting waveform 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 Lo 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
where many identical circuits are used.
With use, you're sure to find many more
applications where this device can save
you a considerable amount of
troubleshooting time and effort.

In using the model TR-/ we found drift
to be negligible and the displayed trace to
be rock steady. All-in-all this handy de-
vice worked exactly as claimed. Two
models of the analyzer are available. One
is a line-operated version for bench use
and lists for $795. The other is battery-
operated for portable and field use; it lists
for $945 with battery charger. R-E

Simplity your life.

Full Function
Digital Multimeter
e TRMS ACV
and ACA
® 0.25% Basic
Accuracy
Built-in Thermometer
e °C and °F Models
¢ Type K T/C Based

““He keeps reminding me he fixed his
radio in 60 seconds flat. Now watch this:
Helloph, Batphm, do youth reef me?”’

A practical approach to TRMS.

Keithley's 132 with TRMS lets you make precision measurements on
non-sinusoidal signals that averaging can’t handle, like SCR waveforms.
And because the 132 is AC coupled, the DC signal component is blocked.
So you can measure AC signals and DC signals separately, like the AC
ripple on a DC supply voltage. And all the other capabilities you expect
are here, like DCV from 200mV to 1000V, with 0.25% accuracy. And
current ranges from 2mA to 2A, resistance ranges up to 20M{ including
diode test. Plus input resistance of 10MQ to avoid circuit loading.

A common-sense approach to temperature measurement.

With Keithley's 132, you can make accurate temperature measurements
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
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 ful] 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.

KEITHLEY

Keithley Instruments, Inc.
28775 Aurora Road/Cleveland, Ohio 44139-9990/(216) 248-0400
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FuNction.
Pulse Andsave

Global Specialties sets a new value standard. Twice.
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Model 2001 Sweepable

Function Generator. $200.00*
Get the waveforms you need—1 Hzto 1 MHzin
five overlapping ranges: stable, low-distortion
sine waves, fast rise/fall-time square waves,
high linearity triangle waves—even a separate
TTL square wave output. Plus high- and low-
level main outputs.

Anapplied DC Voltage at the Sweep input
can shift the 2001's frequency; or sweep up to
100:1 with an AC signal.

A pushbutton activates the DC Offset
control, which shifts the output waveform up or
down on command.

You'd expect to pay a lot more for all the
2001 can do!

; i et ]
o MODE
. 4001 PULSE GENERATOR

GATE/TRIG IN

®©® ® ©® @

W E v

SYNC OUT VAR OUT

TTL OUT

Model 4001 Ultravariable

Pulse Generator.™ $249.95*
Here's a precision digital pulse generator with
fastrise and fall times covering 0.5 Hz to 5 MHz
in 5 overlapping ranges. With pulse width and
pulse spacing each independently variable
from 100 nsec to 1 sec foran amazing 107:1
duty cycle range.

You'll find the 4001 delivers the pulse
modes you need: Continuous, One-Shot, Trig-
gered, Gated, Square Wave, even a Comple-
ment mode. The Trigger/Gate input, 50 Ohm
variable output, TTL-level output and Sync
outputconnectors are BNCs.

The 4001. Nothing does as much as well
for anywhere near the price.

Smarter tools for testing and design.

RADIO-ELECTRONICS
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GLOBAL

SPECIALTIES
CORPORATION

*Suggested U.S. resale Prices. specifications subject to change without notice. © Copyright 1980 Global Specialties Corporation
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Call toll-free for details

1-800-243-6077

During business hours

70 Fullon Terr. New Haven, CT 06500 {203) 624-3103. TWX 710-465-1227
OTHER OFFICES: San Francisco (415) 648-0611, TWX 910-372-7992
Europe. Phone Saffron-Walden 0799-21682 TLX 817477

Canada: Len Finkler Lid . Downsview, Onlario
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AUTOMATIC

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 it on, 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) tapes can
be used to record longer programs. (Inmy
area, a one-hour tape will record almost
1% 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 at a time. That feature 1s
included because some recorder man-
ufacturers recommend that their
machines be left in the pausE mode for no

GOMMERCIAL 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 and VCR. And, although
the editor uses the pAause jack on the
VCR, you can still use 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
[C’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 color broadcasting, but
which is not transmitted (usually) when
the material is in black-and-white. When
that signal appears, a relay in the editor
closes and switches the recorder to the
paust mode. When the color com-
mercials are over, the color-burst signal
disappears, and the relay opens. That
switches the VCR to run, and recording
resumes. When the 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. |. 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 syne, 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 3.579545-MHz signal. That signal tells
the TV receiver that it is receiving a color
transmission, and determines what the

a burst—of
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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 BPF1 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 IC1 drives an-
other bandpass filter, BPF2, which peaks
the 3.58-MHz signal farther. Finally, the
output from that filter is detected by DI
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 RS and
capacitor C11 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 [C2 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 L2. That network is also tuned to 3.58
MHz, and provides greater selectivity.
The amplified signal is detected by D1,
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
Q1 from amplifying the AC component of
the color-burst signal so only a DC signal

a1
D1
1C1 > BPF
ZTERe T
AAA
im >
L

AGC

1c3

D3-D6

TOT

(12 VAC)

1l

|||-—

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
IC1 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 orexceed 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 RY1 to
close, and C13 to charge slowly through
R8. After about five minutes, the capaci-
tor is sufficiently charged to trigger IC3,
which opens RY1. 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
it receives power. Note that the relay con-
tacts are connected to the PAUSE jack on
the recorder.

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 C15. It is reg-
ulated to 12-volts DC by IC4.

PARTS LIST—EDITOR

All resistors Ya-watt, 5% unless otherwise

specified

R1-R3—10,000 chms

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, C5, 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

IC2—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 pH adjustable shielded coil (J.W.
Miller 9052 or equivalent)

P1—RCA phono plug

P2—subminiature phone plug

Ji1—subminiature phone jack

S1—SPST toggle switch

T1—12 VAC, 250 mA, wall-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 two 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 IC 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 1 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 R5 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) next to L1. Be sure
to push the part flush with the board be-

l< -3/4 INCHES
[ 3-3/ C

fore soldering its leads in place. Then
install C2 (220 pF) next to 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

copyright
1982

o)

FIG. 3—FULL-SIZE foll 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 wF) next to the 10K
resistor. Make sure that C8 goes into the
correct holes. After that, install C9 (0.1-
F ceramic disc) between the resistors.

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

N

e |

REMOTE

Then move to the left edge of the board
and install C16 (10 uF). 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 IC2 socket and the 47K resis-
tor. Continue by installing C12 (0.1 pF)
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 wF) 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 to RY1,
and install D2 as indicated. Finally, move
to the top left corner of the board and

VIDEQ IN
@ PL1
L
81 MANUAL

Aum"—"} }?

PAUSE

—

pemt S0
PL2

FIG. 6—OFF-THE-BOARD connections. Use RG-174 coax for vipeo IN cable.

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-
fied 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 RY1.

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 Q1.
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
one in Fig. 5. All that is left to do is install
the IC’s and attach the cables.

Start with the IC’s and install IC1
(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 (NES55). 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
equipped 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 more 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 needed
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 doesn’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 off Neptune often cring-
es when he considers producing printed-
circuit boards. While electronics 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 years. And the reason 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-
ufacturers to develop wire wrapping as
some sort of technology all on its own. If
you're into wirewrapping, don't bother

ETCH

YOUR
OWN
PC
BOARDS

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

ROBERT GROSSBLATT

reading any farther because all 1 think
wire wrapping is good for is baling hay.
But making even the most complicated
double-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 areas 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; there’s also a positive resist but the
idea is the same. As you can see. 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

Before we explore the mysteries of
board making, there’s something that
comes first—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 sure everything is
working exactly 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
are that you've already done that, but if
you’re anything like me the drawings are
a mess. When I’'m at that point, [ 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 I usually scribble on the back
of an envelope. It’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 need in order to make the drawing
neat. Keep on checking your drawing
against the breadboard as mistakes are
easy to correct at this stage—it's much
simpler to erase a line 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 IC’s and
a little reorganization can allow you to
simplify complicated sections of your de-
sign. L usually wind up with several stages
of “final’’ drawings until I 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
breadhoarded 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 compare
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, is to pull the breadbqard
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 sections need shielding, 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-

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

Before you start planning the printed-
circuit 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 use 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.
Leave yourself lots of room to work and
make sure that the paper you use is at least
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.



shape on both the lower and upper halves
of the paper. If you can't, get larger
paper. The reason 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 need. Anything that has tobe in
a particular place on the board should be
done in black. These are the *‘givens’
around which the rest of the components
have ta fit. They are usually due to par-
ticular case requirements.

There are lots of schemes for doing a
layout. Probably the best way to start is to
draw the pins for the IC’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 every-
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-
nections such as power, ground, clocks,
and so on will be much easier 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 1 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 each other in different colored inks.

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

[ wish I could give you some foolproof
way of routing the leads but [ don’t know
any other than trial and error. Be prepared
to do a lot of erasing and redrawing be-
cause it takes a while to solve the topolo-
gical problems caused by your circuit—
there’s no teacher 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. It's not at
all unusual to have a trace jump back and
forth from one side of the board to the
other eight 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 and you'll be able to route the lon-
ger power and ground connections
around them. Digital circuitry is tough
because lots of direct connections have to
be made between the IC’s. That requires
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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.

long, unbroken traces and, unfortunately,
lots of connections between both sides of
the board (see 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 careful when
you’re working back and forth on the two
sides of the drawing—make 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 I 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
leave only a few on the component side.
Not only that, but the more evenly 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 serious 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 carefully, 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 one side of
the board to the other, you'll just have to
leave doughnuts and connect them with
small pieces of hookup wire soldered to
both sides.

The big problem comes when you have
to deal with [C’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 eighth
of an inch or so above the board and
solder the the socket legs on both sides of
the board; of course, you'll need wire-
wrap sockets to do that. I don’t like that
method because wire-wrap sockets are
more expensive 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 an undue
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
eliminate any potential problems, and
mounting sockets above the board is a
possible source of trouble.

What I do is to extend the trace on the
component side and use small doughnuts
on both sides of the board to make the
connection from one side to the other. It’s
neater, and makes the board more secure
and compact. After the board is etched, I
thread hook-up wire through all the feed-
throughs and then solder and snip them in
one shot. Any other method 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 see whether a
double-sided board is justified. If there
aren’'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 least two squares
between the traces and any component
leads. 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 easier to
make at this stage than they will be later
on.

3

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 means is that you have
to ink in all the doughnuts and traces
you've done 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 sell IC pads
and doughnuts in double-size patterns.
When working double size, try to keep
the traces at least Yi6-inch wide and sepa-
rated by at least Y52-inch. That’s the abso-
lute minimum, though—tiny traces have
a nasty habit of disappearing in the
etchant and small separations 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
absolutely have to route traces 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 sure your lines are as black as
possible and are completely filled 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 area 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-
tience. Just remember that the more cop-
per you keep, the less you have to etch.
Once I've gotten to this stage, [ thicken
every trace | can to make the etching
process as simple as possible. It never
hurts to have spare 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

BREAKS in the layout by g
filling them in with a felt- |
tipped pen.
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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 wired for
cable TV by 1990. What’s more, the U.S. government
estimated that in 1980, 4.6-million homes could 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, whether it be the

- crowded island of Manhattan or the most sparsely pop-
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LIST OF MANUFACTURERS

Canon U.S.A,, Inc.
One Canon Plaza
Lake Success, NY 11042

Comprehensive \ﬂdao 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 Blvd.
Compton, CA 90220

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

JVveC
41 Slater Drive i
Elmwood Park, NJ 07407

Kloss Video Corporation
145 Sidney Street
Cambridge, MA 02139

N.A.P Consumer Electronics Corporation
1-40 and Straw Plains Pike
Knoxville, TN 37914

Marantz i
20525 Nordhoff St.
Chatsworth, CA 81311

Mitsubishi
7045 N. Ridgeway Ave.
Lincolnwood, IL 60645

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

Panasonic
‘One Panasonic Way
Seocaucus, 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

Sanyo Electric Inc.
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 80025
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try out the in-stock selection of
Heath/Zenith microcomputers,
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Now available at your nearby Heathkit
Electronic Center, or through the Heathkit
mail order catalog.

You get more with a Heath/Zenith per-
sonal microcomputer system! We offer:




v ersonal XX

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.

See the white pages of your telephone book
for store locations and telephone numbers.

*Units of Veritechnology Electronics Corporation inthe U S
7 ]
Or if 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!
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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 from a
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 is 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-

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. In 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

~  —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

o 2861 H3aw3d3a



RADIO-ELECTRONICS

~
(=]

coils, the current appearing in the secon-
dary (I2) due to the input current (I1)
would be inversely proportional to the
ratio of the turns in the coils, or:

The ratio of the voltages across the two
coils is directly proportional to the turns
ratio, or:

Since impedance, Z, is equal to the prod-
uct of V and I, by multiplying equation 1
by equation 2, we come up with the fact
that the impedance ratio is proportional to
the turns ratio squared, or:

200k (y
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, 42-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 1 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,
Vc‘c — Ic(Rp ar REZ) SF VCE‘ Since Rp,
the resistance of the primary winding of
the transformer, and Rg, were both
assumed to be zero, Vee = Vg for all
values of collector current Io. 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 I¢p,.. With no input-
signal applied to the transistor’s base, Icq
(the quiescent collector current) flows
through Q2’s collector circuit and
through the primary of T2. When an AC
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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
Icmax point on the load line. Because the
signal swings from the transistor’s quies-
cent current point, I¢q, to a peak current
of Icmax. 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 I¢ and tries to main-
tain the flow of current at Ioq. The result
is that Icq now flows through a higher
collector-to-emitter resistance, and the
transistor’s collector-to-emitter voltage
increases to a level 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
Veeg is higher than Vee/2. We will de-
sign the circuit in Fig. 1 so that the
collector-to-emitter voltage of Q2 will

of 0, the RMS current delivered by the
transistor is Iena/2/2. Similarly, the
RMS voltage due to the 0- to 18-volt
swing is Vemax/2/2 = 18/2/2 = 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(Icmax/2 v 2) = 1, and I, = 0.44
amps. Plot that point on the Ic axis and
draw the AC load line. Idling current,
Icg, is half of I¢pay, or 0.22 amps.

The slope of the AC load line is the
negative of the load resistance as seen by
Q2, or (18 — 0)/(0.44 — 0) = 41 ohms.
Because the load that the loudspeaker pre-
sents to the secondary is 8 ohms, the
impedance ratio of the primary to secon-
dary is 41/8 = 5.13. The turns ratio of T2
is the square root of the impedance ratio,
or2.3:1.

For stability’s sake, we want to make
R 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 1, 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-
imum of 5 — 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 justa bit
above our minimum desired gain of 8.2.

If the transistor is to idle at 0.22
amperes, the base current is I/ =
0.22/100 = 0.0022 amp. That current is
determined from the circuit consisting of
Ve, Rga. the resistance of the secondary
of T1 (assumed to be 0 ohms), the base-
emitter voltage of Q2, and the resistance
Rg, multiplied by . Knowing everything
but Rp,, we can determine it from the
equation relating all these factors, 0.0022
= (Vec — Vee)/(Rp: + BRez) = (9 —
0.6)/[Rg, + 100(4.7)]; solving for R,
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, X¢, 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/(2nfiXc) = U/
2072.4f, .

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 T1 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 Rg, in parallel with BRg; (r. 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 T1 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 > watt,
2.2 % 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,

Icimax i equal to 18-volts/2300-ohms, or
7.8 mA. The quiescent operating point,
Icq 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, 0r 0.039 mA. Using that, Rg can
be determined from the base current cir-
cuit; i.e., (VCC = VBE)!(RB + BRE) =
(9 — 0.6)/[Rg + 100(270)]. Solving for
Rp, 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

-
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FIG, 4—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 Rey should be
chosen so that its value is between 10% to
20% of Ry ; 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
R4 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
= Icmax(Rcs + Res) + Vg, 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 B multiplied 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.

that [¢ax = 2.4 mA when Vegs = Oand
Vee = 9. And, as I must swing between
24mAand0,lcq = 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 (Vcga — Vo)
(Icg — 0) = (2933 + 470) = 3403
ohms. Substituting Ve = 4.5 volts and
Icq = 1.2 mA into the equation, Vg, =
8.6 volts. As Vg, is the same distance
below Vg as Vg, is above it, and be-
cause {VCEZ an VCQ) = (86 — 45) =
4.1 volts, then Vg — (4.5 —4.1) = 0.4
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. | suf-
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ficiently. The maximum peak-to-peak
swing of the transistor is (Vegs — Vegr)
= (8.6-0.4) = 8.2 volts. Thus a0.707-
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 circuitis 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 Ry, in a man-
ner similar to that used for determining
R, in the circuit of Fig. 1. Use the equa-
tion VCC = IBREH = VBE + BIBRE4'
Note that 3 = 100 and Iy = I/ =
1.2/100 = 1.2 x 10 * amps. After sub-
stituting into the equation, we can calcu-
late that R4 1s equal to 653,000 ohms and
a standard 620,000-ohm resistor can be
used.

The load on the output of the Qs circuit
15 620,000 ohms in parallel with B(Rg4 +
r.), or 45,291 ohms. As R¢; 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
R4, we can determine that Rg; should be
330 ohms if we are to get a gain of more
than the required minimum of 10.42. To
check the gain, we must first determine
Iemax- Itis (9 — 0.6)/(3927 + 330) =
1.97 mA, and I¢q is one-half of Iy, Or
about | 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 1 1. As that is more than the
required minimum of 10.42, the circuit
fulfills our requirements.

The value of Rg; can be found from the
equation Vee = IgRgs + Vg +
PlgRes. When we note that [y = Blcg,
we can determine that Ry, is equal to
about 897,000 ohms, and you can use a
standard 910,000-ohm resistor.

The resistance the magnetic cartridge
sees is 35,600 ohms (the resistor in the
emitter circuit of Qz, 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. If the re-
sistance the cartridge must see is specified
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-
amplifier 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 flows
through the series resistor circuit, the DC
voltage developed across the combina-
tion 1s much greater than it would have
been had only Rge been in the circuit.
Voltage at the base of Q6 is the voltage
across the series combination of resistors
added to the Vg of the transistor. The
capacitor across the added series resistor
is there to bypass the AC signal so that the
new resistor will not affect 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
frequency to be amplified.

Note the Ry and R 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

those resistors is essential for stablizing
transistor collector-current to withstand
variations of temperature. It is used here
because the effect 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 further
by the beta of Q6 before it appears in its
collector circuit. Excellent stability is an
important consideration when designing
direct-coupled amplifier circuits.

More than just the collector current of
Q5 flows through Res. When determin-
ing the voltage drop across that resistor,
be sure to add other currents that flow
through that resistor to the Ic normally
expected. Bias current for Q5 flows
through Rcs (and R) along with the base
bias-current for Q6. The sum of those
currents may, at times, be a substantial
factor in determining the quiescent con-
ditions around the circuit, along with the
expected I¢.

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 betaof Q1 is B, and the beta
of Q2 is B,, the current and power gains
of the overall circuit are B; X B,. 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 Q1
base current must equal (Vee — 2Vgg)/
(B1B:Rg + Ry) for a substantial amount
of emitter current to flow in Q2.

The output impedance of that circuit is
Rg/BB, in parallel with Rg. The values

continued on page 102
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[ Experimenter Pak | S53.40) — You gel Level A
(Hex Keypad/Display Version) with Hex Keypad/
Dlsphy Inted m L‘ter '\J.lnunl Level A Hex Monitor
Sourc g& S-amp. power supply .. . (Reg
3279953 5P IJ\LSZI.I.” D’ulﬂ'. Pal®

1 Special Microsokt B Pak {Save $103.00)— You get
Levels A [Terminal \O\emml B. D {4k RAM), E. Ak
Microsaft in ROM. Intel MSUu-: Manual, Level A Moni-

lar Saurce Li and Al amp. powar supply
(Reg 5429 70) b&h\l. ”ﬂ_ﬁ ylus $7 Pal.”
O Add & Rom-Version Text Editor/Assembler ng:l.uum
levels B and D or 5100 Memory], . $99.95 plus $1 P8J"
Starter 8" Disk Sy = Includes Level A, B Noppy disk
controller. one C| disk-drive. two-drive l;aufe
5100 connectors: lk add your own power s
cabinets and hardorare .. (Reg. 31065 00, SHECIAL
$999.95 plus 511 P&l 73 O 32k Starter Systom. $1045.95
us $13 P&L® O 48k Starter System, $1085.98 plus $13
%0 " 0 64k Starter Sysiem. $1145.95 plus $13 P&l*
0 Add 10 any of above Explorer steel cabined, AP.1 five
amp power supply. Level C with wo 5100 conneclors.
disk drive cabined and puwer supply. two sub-D connee.
tors for connecling your printer and lerminal (PReg,
szzsm SPECIAL $199.95 plus $13 P&| "
T Com, System  Wired & Testnd
plus $26 PAL"

U Special! Complete Business Sofiware Pak (Save
5&25 00} — hm:lud.ﬂ CP/M 2.2 Microsoll BASIC. General
ﬁf Accounts Receivable. Accounts Payable. Payroll
Package . (Reg $1325) SPECIAL 3609.95 posipaid.
Pl stancls for “peatoage B insurmnon. "

hers, diushile this ambuni

$1630.00

For Conlion ar-

Continental Credit Card Buyers Outside 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 Digital Research

* (Clip and mail entire ud',i*

SEND ME THE ITEMS CHECKED ABOVE
EM;IE’nclmrdimn Residents add sales tax} §____
an V.

-I-l-.;--h-u-.------.-.--------ll-I-l-lIll-II-I--.-'-Il-lll-l-l-II

0 Personal Check O Cashier's Check/Money Order
d VISA O MASTER CARD {Bank No

Acct. No Exp Dale

Print Name

Address

State. Lip

ANNOUNCING TWO
NEW TERMINALS

Smart * Fast = Graphics = Matching Modem and $295 Printer

Netronics announces a state of the art
breakthrough in terminals, now al prices you
can alford, you can go on:line with data-bank
and compuler phane-line services. It's all
yours: “electronic newspapers,” educational
services, Dow-Jones stock repo
ucnnﬂ. personal comoutmq with any Ievnr

pr W
letin boards . anﬁ more every day!!!

Netronics offers two new terminals. both
feature a full 56 key/128 character typewriter-
style keyboard, baud rates to 19.2 kilobaud, a
rugged steel cabinet and power supply. The
simplest one, FASTERM-64, is a 16 line by B4 or 32 character per line unit, w}lh a serial
printer port for making hard copy of all incoming data, and optional provisions for block and
special character graphics. The “smart" version, SMARTERM-80, featuras either 24 line by B0
characters per line or 16 by 40 chlrlcler! per Ilna it olters on—screan ediling with page-at-a-
time printing, 12,000 pixel
ravarse video, on&-hllf intensity and muc'?\ maore ... simply plup 'thum 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-84, a complete terminal ready 1o plug In for
just $199.95 or order the SMARTERM-80 kit for just $289.95, (both available wired and tested.)
Be on-line with the million-dollar computers and data services today . .. we even supply the
necessary subscription lorms.

More good news: All the n our i are avallable sep ly (see
coupon), 50 you buy only what you nud' 1]
FASTERM-84 . . . DISPLAY FORMAT: 84 or 32 charactersiline by 16 lines .

wdlw w;lbl!
ASCII characters (upper & lower case) ... 8 baud rates: 150, 300, 600, 1200, 2. 9600,

19, 200, (switch sel,) . .. LINE OUTPUT: RS232/C or 20 ma current loop . VIDEO QUTPUT: 1V
PIP (EIA RS-170} . . . CURSOR MODES: home & clear screen, erase to end of line, erase cursor
line, cursor up & down, auto carrial e return/line feed at end of line & auto scrollin
REVERSE VIDEO . . . BLINKING C OR ... PARITY: off, even or odd . .. STOP Bl 50 1 1.5,
2...DATA BITS PER CHARACTER: 5 B, 7 cr 8... CHARACTER OUTPUT: § by 7 dot matrix
12 cell . .. PRINTER QUTPUT: ;I:_rlnls all Incomlng data ... 1K ON BOARD RAM .

ARD AOM ... CRYSTAL CONTROLLED . .. COMPLETE WITH POWER SUPPLY .
OPTIONAL GRAPHICS MODE: inciudes 34 Greak & ‘math characters plus 30 special gupl‘ncs
characters ... ASCIl ENCODED KEYBOARD: 56 key/128 characters.

SMARTERM-BO0 . .. DISPLAY FORMAT: 80 characters h% 24 linas or 40 characters by 16 Ilnu

128 dis laylm ASCII characters (u Lg»psr & lower case) 8 baud rates: 110, 300, 600, 1200, 2400,

. LINE OUTPUT: RS232/C or 20 ma current loop . . . VIDEQ OUTPUT: 1V
pp tElA RS- T?O] . 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, left, plus absolute cursor positioning with read back ... VISUAL
ATTRIBUTES: underline, blink, reverse video, half intensity, & blank , . . GRAPHICS: 12,000
pixel resolution block plus Ime grlphic: . ON-SCREEN AH!TY |ND|C:ATOH.. .. PARITY: oif,
even or odd. .. STOP BITS: 110 baud 2, all others 1. . CHAR. OUTPUT: 7 by 11 characler in
12 block ... PRINTER OUTPU . 60 OR 50 HZ VERTICAL REFRESH . ., BLINKING
BLOCK CURSDR . .. CRYSTAL CONTROLLED . 2K ON BOARD RAM ... ASCII ENCODECI
KEYBOARD: 56 key/128 character . .. 4K ON BOARD AOM ... COMPLETE WITH POWER
SUPPLY.

TELEPHONE MODEM 103 OJQ . FULL DUPLEX, FCC APPROVED ... DATA RATE: 300 baud
: TERFACE: RS232/C and TTY ... CONTROLS: talk/data switch (no need to connect and
phone), orig - switch on rear panel ... NO POWER SUPPLY RE-

Q UIRED.

mli KEYBOA&D ASCII-3 . .. 56 KEY/128 CHARACTER ASCII
ODED . .. UPPER & LOWER CASE FULLY DEBOUNCED

2 KEY ROLLOVEA . LOGIC WITH POS STROBE .

REQUIRES +54 - 12\1" DCA UPPLIED FROM VIDEO BOARDS}

PRINTER COMET 1AL 11O TO 9600 BAUD .

CHARACTER COLUMN 132 CDMPRESSEDJ 1 TRACTGR FEED

. UPPERILOWER CAS 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. pept.
333 Litchfield Road, New Milford, CT 06776
Please send the items checked below:

[ COMPLETE FASTERM-64 TERMINAL (includes FASTVID-64 video board
ASCII-3 keyboard, steel cabinet andgowar supply) . . . kit $199.95 plus $3 P&|
. wired & tested $249.95 plus $3 P graphics option: add $19.95 to
each of above
] COMPLETE SMARTERM-80 TERMINAL (includes SMARTVID-80 video
board, ASCII-3 keyboard, steel cabinet and power supply) . . . kit $299.95 plus
$3 P&l . .. wired and tested $369.95 plus $3 P&
[J FASTVID-64 VIDEO BOARD gequ res +5 & -12V DC) . . . kit $99.95 plus $3
P&l . .. graphics option add $1 wired & tested $129.95 plus $3 P&l . ..
gaghlcs option add $19.95

MARTVID-80 VIDEQ BOARD (rquslras +5 & +f 12V DC) ... kit $199.95
plus $3 P&| ... wired & tested $249 gius
) DELUXE STEEL TERMINAL CABINE 319 95 plus $3 P&I
[0 ASCII-3 KEYBOARD (requires + 5& -12VDC) . . . kit $69.95 plus $3 P&l ...

wired and tested $89.95 plus $3 P

[0 POWER SUPPLY [powers ASGII-S keyboard & video boards) . . . kit only
$19.95 plus $2 P&l

[ ZENITH VIDEO MONITOH (high resolution green phosphor) . .. wired &

tested $149.95 plus $6 P
F'l:‘s‘;l‘ELEli’l-fClh.l MODEM MODEL 103 O/A .

0 DOT MATRIX PRINTER Comet | ... wired & tested 5299.95 plus $10 P&l
O RF MODULATOR MOD RF-1 ... kit only $8.95 plus $1 P

[ 3FT-25 LEAD MODEM/TERMINAL OR PRINTE TEHMINAL CONNECTOR
CABLE ... $14.95 ea plus $2 P&I

. wired & tested $189.95 plus $3

For Ganadian orders, double the postage . Conn. res. add sales tax.

Total Enclosed $
[J Personal Check
J VISA

Acct. No.

Signature
Print Name
Address
City

[1 Cashier’'s Check/Money Order
[] MasterCard (Bank No.
Exp. Date

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-effectiveness 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. 1.

FIG. 1

General ledger, accounts payable,
accounts receivable, inventory, and
payroll form what are commonly referred
to as the **Big 5’ 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
general-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.

It 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 are 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,
there 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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| Personal Computers. Each

. information for everyone

Interested in the
IBM Personal

Computer?

CPIM-96, Cary Kildal)

f you're interested in
the IBM Personal
Computer then you
need PC magazine.
PC magazine is the
Independent Guide to IBM

| Issue is packed with

Magazine Vitume T'Niumitr 3

| interested in IBM Personal /3
| 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

| includes a special ““User-to-
{ User" section, as well as a
| “PC Wish List”, and news
| about IBM Personal

£ 7 [,

| Computer clubs, events and
| publications.
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For a limited time, you can
subscribe to PC at NO RISK
and still receive a 25%
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‘all about it.

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

[ 6 issues/$14.50
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[ MasterCard [ Bill me
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[ 1 am thinking about buying one
Phone Credit Card Orders to:

(Toll Free Number)

California: 800/792-0990, ext. 1136

All Other States: 800/227-3800, ext. 1136
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ENCLOSURES

CUSTOM & STOCK

Hand Rubbed .050 Black Wrinkle
Walnut Aluminum
Sides Top & Bottom

Sturdy Extruded
Aluminum
Front & Rear

Removable Clear
Plastic Panels

BEAUTIFUL ELECTRONIC
CABINETS

Stock No. Inside Dimensions Price
EA2+0208051%"H x 8-1/8"W x 5-1/8" D $18.54
EA2+0212091%"H x 12" W x 9" D $24.90

EA3#0308052%" H x 8-1/8" W x 5-1/8" D $22.27
EA3+0312092%" H x 12" W x 8" D $30.97

TO ORDER: Enclose Check, MasterCard or VISA
No. Add $3.00 Shipping & Handling. Contact the
Factory for quantity pricing, custom enclosures,
and our full line catalog. Distributors and O.E.M.
inquiries welcome.

RHOADE/S

NATIONAL CORPORATION

FABTRON Div.

P.O. Box 925
Columbia, TN 38401
Phone: (615) 381-1143

CIRCLE 94 ON FREE INFORMATION CARD

backorders and open-orders.

An order-entry system will accept the
data at any time, separating order-
placement and invoicing into two differ-
ent 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 setup.

An obvious, but critical, consideration
in the selection process is knowing the
system’s ability 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 least 1000 items of stock, which
should be adequate for most small busi-
nesses.

The allowable size of data fields 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 myriad of other features to
be found in various accounting packages.
Among them are: reports on hours work-
ed as well as dollar amounts by depart-
ment and job; union reports; earnings his-
tory for each employee; employee files
(hire, review, and termination dates), and
data on earned-income credits.

More than any other accounting pro-
gram, a good payroll program can save
weeks of employee labor per year. But
because of the confidentiality, timeli-
ness, and accuracy required, choosing the
right one is an especially crucial step in
putting together a computerized
bookkeeping system.

Sample the brochures from many dif-
ferent vendors and ask as many questions
as you have to to satisfy yourself before
deciding which package has the features
that will work best in your accounting
organization. R-E
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“At ABC's Wide World of Sports we don't

5 '--:/

e © ™ 99
play games. We use the AWS Digisnap. ........

"As everyone knows, ABC's Wide World of
Sports does the finest job of covering sporting
events for television. The explanation is sim-
Fle: 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.”

Outstanding features include:
B Autoranging.
B Large, 3% digit LCD.

B 75,000 hour/rated rechargeable battery

life.

B Up to 75 hours continued use between
charges.

B Peak detector measures current &
voltage surges.

B Overload protection on all ranges.

B Tear-drop shape jaw design for
working in tight areas.

B Elecironic data lock to freeze reading.

B Housed in shock-resistant ABS plastic.
“See Us At Midcon ’82 - Booth #620”

Technical Manager, ABC-TV

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. S Instruments
Inc., P.O. Box 9300, Smithtown, N.Y. 11787
® 800-645-5398 Toll-Free (N.Y., Hawaii,
Alaska call collect 516-231-7050).

AW. SPERRY
INSTRUMENTS INC.

The Measurable Advantage.

CIRCLE 93 ON FREE INFORMATION CARD



Introducing the first
State-of-the-Art
Cordless Phone

Viking 11

The

Perfect
The only cordless extension phone e
with frue Touch Tone. dialing that ' T
works anywhere inside or outside el
your home... up o 800 feet away. an extension
Imagine being able fo make or receive phone calls from anywhere you YEEP ;3; \%?Eéver
may be, in or around your home. In the kitchen, den, bedrooms or bath. you may be n or
And outside foo! On the patio, by the pool, out in the garden...or even around your house
walking your dog. Anywhere and everywhere up fo 800 feef—with Simply take it with yéu
no wires or long extension cords...AND no monthly rental asyou move from place

charges.

fo place and your calls will
The all new VIKING Il has been designed and engineered P iagigid

come right fo you. No more

in California’s famous "Silicon Valley” to bring the most = @ # AR BhoRETS
advanced space-age felephone capabilifies right info -4 ’ i Ior?g & xfens?on oo‘r 45 or
your own horme. And now it can be yours for a 16 day N R e exira jacks. And best of all,no
free trial. Use it and see for yourself. If you are not el et Ll o e : ’

monthly rental charges from the
phone company. For privacy,
special built-in system of sub-audible
tones and the use of mulfiple fre-
quencies prevents any other portable
units from gaining access to your line.

To order, just send check or money order for
$149.95, plus $5.95 shipping and handling, fo
Viking Phone Company. (California residents add
64% sales tax.) Master Charge or VISA credit
card users may order by phone.

completely safisfied with its remarkable perfor- T e
mance, just send it back and receive a full -
refund of the low purchase price of just

$149.95.

So EasyTo Use
The VIKING Il looks and works just like
the most modem extension phones. Only
it has no cord at all! It's an attractive, light-
weight instrument that is very comfortable to
use...and easy to take with you as you move
from place to place around your home.
L[ TOeE MG AT e Rk ompatibouns

ign Base Unit which you simply plug info a P Call Toll Free
phone jack and anyAC current outlet. The remote 907 T Degin fo équal VIKING i performance 800-227-9754
cordless phone is "connected” to the Base Unit by

. : ! in California call collect
two channels of hi-fi FM radio, as authorized by the : 415-941-6942

FCC. The portable handset operates on batteries,
which can be recharged with ifs 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 it's fime fo charge.

Compare It With Other

Cordless Phones

The VIKING Il easily outperforms competitive
units costing up to twice as much. Unlike most
cordless phones on the market, it doesn't lookor ~ True Touch-Tone Dialing

work like a CB “walkie-talkie!’ The VIKING Ilincor-  The VIKING Il operates with a frue Touch Tone key-
porates full “duplex” operation, which lets you talk board...not the push bufton pulse-dialers found
and listen just as you do with your regular phone.  on other units. This means you can use all the
There are no buttons to push to talk and there’s no - special telephone services available fo Touch Tone
“roger, over and out” nonsense. It operatesloud  phones, even if your present phone is a conven-

and clear at distances up fo 800 feet from its fional rotary dial model. Banking and bill paying by Phone Company

Base Unit...more than twice therangeof many ~ phone and the economical long distance services 450 First Street (Box 689)
units. And it comes with a limited warranty... of SPRINT and MCl are just a few of the conven- Los Alfos, CA94022

for a full 90 days. iences which can be yours with your VIKINGII. Touch Tone is a registered frademark of AT&T

CIRCLE 96 ON FREE INFORMATION CARD
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@ RADIO-ELECTRONICS

NEW IDEA

Low-battery indicator

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. [
use the low-battery indicator shown in Fig.
| 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: R1 is
27K:; R2 is a 100K linear potentiometer; R3
is 1K, and Zener diode DI is rated at 6.2
volts: IC1 is a 741, and just about any LED
will work. The device is easy to build and
doesn’t present much of a load to the battery
it monitors—the version 1 use draws only

The low-battery indicator uses an LED to
signal when the battery voltage has dropped
below a pre-selected 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
reference, 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 Ve 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 it and 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

Y Service

“But, Mom, I liked the green faces—they
were scary.”’

NEW IDEAS

This column is devoted to new ideas,
circuits, device applications, construc-
tion techniques, helpful hints, etc.

All published entries, upon publica-
tion, will earn $25. In addition, Panavise
will donate their model 333—The Rapid
Assembly Circuit Board Holder, having a
retail price of $39.95. It features an eight-
position rotating adjustment, indexing at
45-degree increments, and six positive
lock positions in the vertical plane, giving
you a full ten-inch height adjustment for
comfortable working. (See photo below.)

| agree to the above terms, and grant
Radio-Electronics Magazine the right
to publish my idea and to subsequently
republish my idea in collections or com-
pilations of reprints of similar articles. |
declare that the attached idea is my
own original material and that its publi-
cation does not violate any other copy-
right. | also declare that this material
had not been previously published.

Title of Idea

Signature

Print Name Date
Street

City State Zip

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

200 Park Ave. South,

New York, NY 10003
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For more details use the free information card inside the back cover

MICROCOMPUTER GAMES, 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

HEX-TOOL CATALOG, No. SD-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.
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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.
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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
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NEW LEADER OSGILLOSGOPES
at FORDHAM PRIGING.

New Features - Immediate Delivery « 2-Year Warranty.
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EQUIPMENT AND TRAINING
NO OTHER SCHOOL GAN MATGH.

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 Send for the full color catalog in the elec-

state of the art in electronics. And NTS is the tronics area of your choice-discover all the

only home study school that offers you advantages of home study with NTS!

training for this booming field with a choice NTS also offers courses in Auto Mechanics,

of 3 production-model micro computers. Air Conditioning and Home Appliances. Check
We'll explain the principles of trouble- card for more information.

shooting and testing your microcomputer and,
best of all, we'll show you how to
program it to do what you want.
You'll use a digital multimeter, a
digital logic probe and other
sophisticated testing
gear to learn how to
localize problems
and solve
them.

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.



1. The NTS/Rockwell AIM 65
Dedicated Microcomputer A Single
board unit featuring on board
printer and display—4K RAM
(expandable). Application Functions:
Central processor—Controller/Monitor—
Development System. 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.

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

' NATIONAL TECHNICAL SCHOOLS

T T T T T T il i P DR R b R R

/ Simulated TV Reception 4

3. The NTS/Heath HN-89A Microcomputer
features floppy disk storage, “smart" video
terminal, two Z80 microprocessors, with
32K RAM Memory, expandable to 64K on
board. 4. The NTS/Heath GR 2001 Digital

3. Color TV (25" diagonal) features
specialized AGC-SYNC muting, filtered
color and new solid-state high voltage
tripler rectifier.

NATIONAL
TECHNICAL
SCHOOLS

TECHMICAL-TRADE TRAINING SINCE 1305
Resident and Home-Study Schoals

o

4000 South Figueroa Street,
Los Angeles, Califormia 90037

Please rush FREE color catalog on course checked below

[] MicroComputers/MicroProcessors || Auto Mechanics
[] Communications Electronics 1 Air Conditioning
] Digital Electronics [] Home Appliances

Dept. 206-122

1 Industrial Technology ] Color TV Servicing
Name = ___Age
Address G AP v S =
Aptat=soal —Gity— L
State O Lepdfit

[] Check if interested in G.\. information.
1 Check if interested ONLY in classroom training in Los Angeles.
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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 highway safety 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 sel-
dom available to the electronics con-
structor and hobbyist. Now, for about

ten-dollars-worth of semiconductors and
discrete components, and less than sixty
dollars for the humidity sensor, you can
build a direct-reading electronic hy-
grometer. The device, described in
National Semiconductor’s Application
Note AP 256, is designed around the
PCRC-55 humidity sensor, from Phys-
Chemical Research, and a linear 0 to 10-
volt DC meter.

PRECISE
SYMMETRICAL
SQUAREWAVE

CURRENT-
SENSITIVE
LOGARITHMIC

The sensor

The electro-humidity sensor has a
hygrometric element whose impedance
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 to a
surface; not the same as absorption). That

SCALING
RECTIFIER
AND FILTER

AMPLIFIER

LM340L-12

ADDITIONAL |
LINEARIZING
CIRCUITRY
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results in the sensor’s having a very rapid
response to changes in relative humidity.
A single sensor covers the complete range
of relative humidity—ifrom 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,
causes a shift in calibration. The max-
imum allowable current is one mA.
Figure 1 is a block diagram of the
electronic hygrometer. An amplitude-
stabilized squarewave drives a precise
alternating current through the sensor.
The sensor's output current feeds a
current-sensitive logarithmic amplifier to
linearize 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 squarewave is
generated by IC1-a, an op-amp with posi-
tive feedback applied to cause it to oscil-
late. The combination of constant-current
source 1C4 and its associated diode-
bridge clamps the squarewave output of
ICl-a at +8 volts. IC4 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 sensor.
(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 negative-going
halves of the squarewave, the Vpg/le
characteristic of Q1, in the IC1-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 ensures that this point
remains at a virtual ground so the sensor
always “‘sees’’ the required symmetrical
drive-waveform.

The output of 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
reading. The output of IC1-d is filtered to
DC by the 100K resistor and 10 uF capa-
citor and then fed to 1C2-a, the output
amplifier

IC2-b compensates for the sensor’s de-
parture from linear response below 40%
RH. It does 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 amplifier, is tied to the non-
inverting input of the output amplifier.
When the input to those paralleled gates

OF THE EIGHT MAJOR
CAPACITANCE INSTRUMENTS
MADE, ONLY THE CM- 100...

DETECTS
LEAKAGE
(and at half the price!)

Usefulness — Measure capacitors 10pF
— 500uF" leakage 1 nA or .005 C.V,
whichever is greater. Accuracy — To 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 voltmeter

Sand check, address (NO P.O. BOX) plus $3.50
Handling. CT res. add 72 % 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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by AMDEK
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Systems
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Display Card

Vista Computer Company's new Vision-80 board isa
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drops below 0.36 volt, the output of IC2-
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 linearity
is then determined solely by the log
amplifier.

Transistor Q1, in the log-amplifier
feedback loop, is extremely temperature
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 unique
circuit application. Transistors Q1, Q2,
and Q3 are discrete NPN devices on the
same substrate as the audio power-
amplifier in IC3, 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) set 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 ambient 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!

% Enjoy fantastic savings by assem-
g your own organ or piano.

. Mo technical
knc_mledge required.

Just follow our clear.
pictured instructions

% Choose from many models
from portables to consoles.

% Ask about our interest-free
installment plan.

QUWERSI
ORGAN. & PIANO KITS

For Free Information Pack M40
Call Toll Free

\ 800-233.3865
‘_\\Iu PA 717 299-4327

or send

coupan

WERSI Dept M40 PO Box 5318
Lancaster. PA 17601

0 Free Info Pack: O Organ C Piano

O Catalog & Demo Record wncinse S6
Name _

Address

Biye—i — —c 2F % Siale Zip
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K Rep inquiries invited J

CIRCLE 33 ON FREE INFORMATION CARD

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 location, tem-
perature, and wind currents. The most
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 vapor 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 temperature. 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 orin

inches of mercury.

Relative humidity is the moisture con-
tent of the air expressed as a percentage.
It is the ratio of the absolute humidity to
the greatest amount of moisture the air is
capable of holding at the same tempera-
ture. As an analogy, consider a quart
bottle that is half full of liquid. The ratio of
its actual contents (one pint) to its capac-
ity (one quart) 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 uncomfort-

‘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 nasal
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%
10 55%.

Indoors in the winter when relative
humidity is low, the comfort range is
around 68°-74°F. Warm-air heating sys-
tems dry out the air and we often use
humidifiers to raise the moisture content
to a comfortable level. On a muggy sum-
mer day, we may use a dehumidifier to
make indoor air drier. An air conditioner
dehumidifies as it cools.

Dew point is the temperature at which
air, as it cools, becomes saturated (RH 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 dew. When the dew point is
32°F or lower, the condensate forms ice
crystals that we call frost. R-E

50°C potential at IC3's inverting (—) in-
put. The range of values for R2 can be
fairly wide because the exact chip tem-
perature is not important as long as it is
stable. Finally, remove the ground from
Q2’s base 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 gV (0.05°C).

Calibration

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
set the 40% rRH TRIM pot for 4 volts at the
output terminal. Repeat the 100% RH TRIM
and 40% rH TRIM 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 1 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, write to Phys-
Chemical Research Corp., 36 W. 20th
St., New York, NY 10011. Be sure to
specify the PCRC-555 because the com-
pany has other sensors whose characteris-
tics are not suitable for the circuit that has
becn described here.

Semiconductor catalog

SGS Shortform ' 82 is a72-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 4000/4500 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-performance
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

super-beta bipolar input stage that yields a
very low input-voltage noise, and a high
common-mode rejection ratio (CMRR).
For added versatility, 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 rate and a 600-MHz gain-
bandwidth product, making it an ideal
device for use in pulse- and video-
amplifiers, wideband amplifiers, high-
speed 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 noise
is 15 nV/Hz. The device is packaged in a
14-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 temperature-range.—
Harris Corp., Analog Products Div.,
PO Box 883, Melbourne, FL 32901. R-E
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EQUALIZERS PRICED
FROM 5115. to $690.
pigans T o LED METERS PRICES
Ol et ! $48. to $219.

Call or write for full product information, and pricing to:
AaRON-GAVIN
123 South McClay Street, Unit F,
Santa Ana, CA 92?074? 14) 957-8710
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CABLE TV

CONVERTERS
DESCRAMBLERS

BUY DIRECT & SAVE
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AMATEUR MICROWAVE
ANTENNA

* 26 DB Gain
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» Complete-Ready to Install

$119.00
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REMOTE CONTROL
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SERVICE CLINIC

A common cause
JACK DARR, SERVICE EDITOR

THIS 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 letters in the mailbag
concerning what is obviously this particu-
lar problem so I thought it would be a
good idea 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 for is
a common cause—something that’s com-
mon to all stages (and that’s where the
title comes from, at least in part).

In every 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
set. 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 | 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.

If 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 stages, 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, that is the best possible test for
either 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 problem 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 sets. In all solid-
state sets, turn the power off. connect the
bridging capacitor, and then turn the set
back on. The charging surge causes tran-
sients that can damage transistors, IC’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 |
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

=

FIG. 1

the vertical sync as thin lines every so
often along the ‘‘bar’’ made up of the
horizontal-sync pulses. I finally noticed
that they weren’t there (I hadn’t looked
close enough at first)! When I scoped the
DC power-supply for the stage, I 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 electrolytic 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, too, 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 has 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 3W77, 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. If your horizontal
oscillator is that far off. it will upset the
voltage from the flyback. and just about
everything else. 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
free-wheel. Now, tunc 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-




24-Band GRAPHIC EQUALIZER Kit

® 88dB S/N ratio @ less than .02% THD
® Solid walnut ends e black anodized
® Only $125 mono, $225 stereo.

® 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. Complete
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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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.

=2\ DS

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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# AMATEUR
‘7 MICROWAVE
RECEIVER

L1
o=

ONLY $89.95 complete with the following
75 to 300-0ohm 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
plus $5.00 shipping & handling Visa, Master-
charge or C.O.D. cash or certified check.
NATIONWIDE G.H.Z., 6825 N. 16th St.,
Phoenix, AZ 85016 (602) 274-1199.
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uic-20
TOLL  1_800-841-0860

Smith Corona TP-1

SR

PURE RADIO SHACK EQUIP

Daisy Wheel Printer... ‘579
Mod | & Ill Hard Drives. ... .. CALL

FBEE DIRECT
TRS-80 Model Il....... From *2899
TRS-80 Mcdel 16. .. ... From *4098
TRS-80 Color Computer. From *289
TRS-80 Model Ill....... From *599
Franklin Ace 1000.......... CALL

Customers Since 1978

TM™ - Tondy Corporalion
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By k L
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; < 5 CRT's = $475 daily; = 5
days = $2375 weekly profit. Higher profits
outside U.S.A. Investigate this opportunity
today. We service the entire world Write
or call:

CRT Factory, 1909 Louise St,
Crystal Lake, Il. 60014, (815) 459-0666.
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TRS-80" COMPUTERS — BUY DIRECT-DISCOUNT PRICES

MENT - FREE COPY OF WARRANTY UPON REQUEST

5@5 SMITH-CORONA
WE CARRY THE FULL

TRS-80 PRODUCT LINE
*WRITE FOR FREE CATALOG*

MICRO MANAGEMENT

SYSTEMS, INC.

PARCEL DIVISION - DEPT NO.1 5
2803 Thomasville Road East
Cairo, Georgia 31728

GA. & INFO 912.377-7120
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RADIO-ELECTRONICS

INTERNATIONAL FM-2400CH

FREQUENCY METER
FOR MOBILE
TRANSMITTERS/RECEIVERS

Portable » Solid State » Rechargeable Batteries

The FM-2400CH provides an accurate fre-
quency standard for adjustment of mobile
transmitters and receivers at predetermined
frequencies,

The FM-2400CH with its extended range cov-
ers 25 to 1000 MHz.

The frequencies can be those of the radio fre-
quency channels of operation and/or the inter-
mediate frequencies of the receiver between 5
MHz and 40MHz.

Frequency stability: =.0005% from +50° to
+104°F.

Frequency stability with built-in thermometer
and temperature corrected charts: =.00025%
from +25° to +125° (.000125% special 450
MHz crystals available).

+Tests Predetermined Frequencies 25 to
1000 MHz

+ Pin Diode Attenuator for Full Range Cover-
age as Signal Generator

+ Measures FM Deviation

FM-2400CH (meter only) $690.49

RF crystals (with temp.
correction) ......... $28.89 ea.

RF crystals (less temp.
correction) ......... §21.92 ea.

IF crystals ...... catalog price

Write for catalog

ficm

INTERNATIONAL CRYSTAL MFG. CO., INC.
10 North Lee Oklahoma City, Chkla. 73102
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ATTENTION

TECHNICIANS

ARE YOU TIRED
of being

“only a serviceman”
or
“just a technician’'?
THE LETTERS “CET
AFTER YOUR NAME SPELLS

“PRIDE”

CERTIFIED

Take pride in
your profession—
Decide tobe a CET

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

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

Name

Address _

City____ St. Zip

w
(=]

quency. Remove the short from the AFC
diode and the picture should lock in; if
not, your AFC diodes may be bad—check
and replace them if necessary.

NO COLOR

I wasn’t getting any color from a KE-
chassis GE set. I made the tests you sug-
gested and found the 2700-ohm plate re-
sistor of the 6BW 11 open. Thanks for the
help.—G .M., Walled Lake, MI

THERMAL PROBLEM

I've got a thermal problem in a Sampo
M-12B. The vertical lock is poor and, when
it does lock, retrace lines are visible. |
froze C604 and the problem disappeared
until it warmed up. | replaced the capaci-
tor, and the same thing happened. | also
froze C505 and the problem dis-
appeared...temporarily. A new C505 didn’t
help; nor did a new vertical IC and sync-
separator transistor. Any ideas?—D.B.,
Selah, WA

You obviously have a thermal
problem—the question is where! Try
cooling some of the resistors. While I
tend to agree that the little low-voltage
electrolytics are a likely cause, in your
case they seem to be OK (installing new
ones isn't a bad idea, though).

Resistors are subject to thermal drift,
and that could easily account for the far-
off DC voltages you found at the sync
separator. As a last resort, check all the
solder joints in the area you were cooling;
cold-solder joints can be responsible for
some weird problems. R-E

JUST A FEW OHMS OFF

This Zenith 23GC45 suffered from
poor vertical-height. I subbed the 9-92
module, but that didn’t help. It finally
turned out that R203—a 4.7-ohm resistor
from pin 9 to ground—had increased in
value to 6.5 ohms. I replaced the resistor
and that took care of the problem. A good
low-resistance scale on your meter is a
handy tool!'—D.H., Vacaville, CA

Amen!

FULL-WAVE BRIDGE QUESTION

I'm puzzied about something | found
while fooling around. If | feed an audio
signal into a full-wave bridge rectifier, the
resulting sound is badly garbled. If | add a
DC bias to the rectifier's AC inputs, the
audio sounds normal. Can you tell me
what’s going on?—J.G., Morgan Hill, CA

I hope so. When you feed AC to a
full-wave bridge rectifier, there are al-
ways two paths that conduct, and two that
are blocked. That gives a DC voltage,
with some ripple at the input frequency.
That would be the equivalent of very se-
vere clipping in an audio amplifier. The
normal audio-signal at the output is AC
floating on a DC signal; it can go either
positive or negative, adding to or sub-
tracting from the DC voltage.

When you added DC bias, you raised

HICKOK LX304
A TOUGH Value
to beat at $99.95

Here is the truly inexpensive, high
performance Digital Multimeter
you've been looking for!

Lightweight, but rugged. Accu-
rate. Precise. Reliable. Safe. Easy
to hold and operate with the same
hand. Made in the U.S.A.

All the super-durable, high quality
professional meter you need for
service and maintenance work.

e Automatic polarity, zero and
overrange indication

e Easy to read %" high LCD
display

e > year battery life in typical use
e Withstands 4 ft. drop test

e Automatic decimal point,
built-in low battery indicator,
diode and transistor testing
capability

Priced under $100, the
LX 304 offers the best
performance per dollar.

HICKOK

the value innovator

THE HICKDOK ELECTRICAL INSTRUMENT CO
10514 Oupont Avenue » Cleveland, Oho 44108

1216) 541-8060 . TWX B810-421-8288
CIRCLE 97 ON FREE INFORMATION CARD



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. If 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, etfc., 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 negative voltage, the
cathode of the damper is probably open
inside the tube. Check the continuity from
the damper cathode to the plate of the
40KD6; 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 of this RCA KCS204A, but the oscil-
lator simply won't start. | don’t get jit.—
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-
fier 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

Now you can

have 36 different

options for easy LED

design right at your finger tips!

Opto Designer | Opto Designer Il
180 T-1 and 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:

* 3 mm (T-1) 5mm (T-1%) ®* Round * Square

* Cylindrical ® Triangular * Rectangular ¢ High
Intensity * Custom ¢ Arrays * Two-color Round.
Rectangular  Level meter panel displays.

[ "] FREE 100 CB-50 T-1% mounting
[ | Clipsif you order within 7 days

I $3.00 shipping and handling 1
l Name 1
1 =
§ Address [ |
i 1
1 Company it i
| i |
Cit St Zip
= : I
I Signature [ ]
: Please charge my O Mastercard OVisa :
] No. Exp. ]
| ]

lE'm‘Kmsoanemmsueet.uem re1izll
[ | Redmond, WA 98052 |
I YES, | would like to take advantage of your offer. I
| O Send me — Opto Designer | @ $19.95 plus 1l
I $3.00 shipping and handling 1
1 O Send me — Opto Designer Il @ $24.95 plus ||

CALL TOLL FREE1-800-426-1044 a

s o o e o e
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BeanFCC
LICENSED

ELECTRONIC TECHNICIAN!

Earn up to
5600 a week
and more!

s &
earn at home in spare time,
o previous experience needed!

No costly School. No commuting to class. The Original
Home-Study course that prepares you for the FCC Radio-
telephone license exam in your spare time! Passing the exam is
your ‘‘ticket" to thousands of exciting opportunities in
Communications, Broadeasting, Mobile two-way sysiems,
Microwave stations, Radar installations, Aerospace and more.
NO NEED TO QUIT YOUR JOB OR GO TO SCHOOL
You learn how to pass the FCC License exam at home at your
own pace with this casy-to-understand, proven course. Within
a few short weeks you could be on your way 1o being one of
the highest paid workers in the electronics field. It’s that easy!
U.S. Federal law requires you to have an FCC License if you
want (o operate and maintain virfually any communications
systern — you don't need a College degree 1o qualify, but you
DO need an FCC License. With this Home-Study course,
you'll be ready to pass the FCC Government licensing exam in
a remarkably short time. Send for FREE facts now. No
obligation. No salesmen will call.  MAIL COUPON TODAY!

r——-———--------n-----——1
1

comimanb PRODUCTIONS

1 FCCLICENSE TRAINING, Dept. E

1 P.O.Box 2223 San Francisco, CA 94126

I Rush FREE facts on how | can prepare for my FCC
1 License ar home in my spare time.

bINAME- /= e e
1

1
L

ADDRESS -—
o gt STATE_ ZIP
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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 follow step-by-step calculator or computer key-
strokes — instead of algebra.

Let me introduce myself — I'm Dr. George McCarty
and 1 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 technigues in one NEW STATISTICS
GUIDEBOOK 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 I can show you this easy
way 1o success with statistics, so | guarantee it to you
unconditionally — 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

NEW CALCULATOR METHOD!

in your own ability to use my method. You'll read infor-
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 to 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 *f & ..,f_
professionals. L; \W /

F-----------------------

YES, 1 want to learn statistics fast and easy with your new method. If | am not more than satisfied | can return
it for a quick refund. RUSH me the guidebook or complete kit I select below (kit contains the guidebook and a I

modern TI-35 statistical calculator).

MARKET SURVEY DISCOUNT: | want to save $1 on each guidebook or kit | order — here is the I

I profession I'm going to use statistics for =+

STATISTICS GUIDEBOOK KIT Enclosed is my [ 1 Check, [ M.O.; or charge my MC or VISA I
I How many? DSM.QE I:Iﬂg.gﬁ card no. expires_ S I
Handling/Shipping 1.00 2.00
Tax (within California) .90 2.40 —— — ——
Market Survey Discount —1:00." | —niooy ovinemels - e gl
TOTAL My address is ak b
[ For AIR SHIPMENT add $3 per item City State Zip S
' [PHONE MC or VISA ORDERS to (714) 831-2637 | A
Cardholder & mailing address if not as above a
o™

OUTSIDE USA, surface shipping is $2 per book or
l $5 per kit and air shipment is §5 per book or $10
per kit - U.S. FUNDS please.

EduCALC Publications
27963-S Cabot Road, Laguna Niguel, CA 92677

TEAR OUT and MAIL TODAY — PROMPT SHIPMENT GUARANTEED!




NEW PRODUCTS

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

CB TRANSCEIVER SYSTEM, 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
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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 plus noise to
noise), and adjacent channel rejection of 60
dB (at 10 kHz); it also features built-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 model TRC-429 is priced at
$139.95.—Tandy Corporation/Radio
Shack, 1800 One Tandy Center, Fort Worth
TX 76102.

VISUAL TOOL, the Bend-A-Light, model
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
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servicing today's complicated machines and
devices.

The Bend-A-Light is a high-intensity, op-
tically focused light on aten-inch flexible shaft
which can be bent and rebent to fit into any
Ya-inch ho'e or crack for inspection, retrieval
of parts, or repair. The brilliant pinpoint of light

TOP GRADE
HAND TOOLS TO FIT
YOUR POCKET BOOK

FEATURES
BOX JOINTS

ADJUSTABLE
COIL SPRING

HAND MADE

HUMAN
ENGINEERED

' PAT. #4,259,705 _q 5

RADIO-ELECTRONICS

Available at better distributors
ADVANCED TOOL TECHNOLOGY, INC.
“Tools for Tomorrow's Technology”
18217 Parthenia St. « Northridge, CA 91325 e 213/993-1202

ADVANCED
T00L
IEGHHULI]G\' ine

o subsidiary of Al

* Research Cotp

w0
o
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WARNING!

Electric Power b
Pollution, :
Spikes,
Interference
& Lightnin
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.
1SO-1 ISOLATOR. 3 Isolated Sockets;
Quality Spike Suppression; Basic
Protection . ...«...:s. s $69.95
ISO-3 SUPER-ISOLATOR. 3 DUAL Iso-
lated Sockets; Suppressor; Com-
mercial Protection ...... $104.95
1ISO-17MAGNUM 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, M| 48067.

SPEAKER SYSTEM, JansZen model ZS 30-
4 Is electrostatic and has two components.
Designed and styled to disprove the notion
that electrostatics have inherent short-
comings in the areas of power-handling
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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 s priced at $4500.00 a
pair—JansZen Electrostatic, Division of
Soundmates, 796 29th Avenue Southeast
Minneapolis, MN 55414,

WIRE DISPENSER, model WD-30-TRI,
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-
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strip mechanism, the wire is first drawn out to
desired 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, mode! 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
it all

IS NOW $100 OFF!

You've always had a lot of options

You could have the convenience and easy operation of a nor
malized synthesizer if you were willing 1o 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 cumbersome patch cords and
time required to set up or change a paich

You could have programmable presels il you could raise the

bucks, or low-cost equipment if you could stand the snap
crackle-pop
You could even have such technically innovalive features as

computer control of voice and sequence (I you had the
technical savy to design it all and make it work

Now you have another aption. YOU CAN HAVE IT ALL Wide
range. precise. low-noise, presets, meaningtul patch bay and
an easy-to-use computer interface

All al a price that's nothing bul unbelievable. the easy—-to-
assemble Proteus | Kil, 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 mare? Proteus I's UsingiAssembly manual
which includes a demo tape will answer all of your questions
The price. $10.00 is refundabl® upon purchase of the kit

Direci mail orders and inquiries to: Dept12R

Electronics, Inc.

1020 W. Wilshire , Oklahoma City, OK 73116  (405)843.9626
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Vital protection
for PG Boards

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

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

The®rsig

Endeco professional features include
safety light that denotes high. low
and off on switch models, SS con-
struction for long life. light weight
and balance for easy use

Contact your distributor for Endeco
desoldering and soldering irons, kits
and equipment—or write us today

Enterprise Development Corp.
5127 Easlt 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 * Die-cast waterproof
aluminum housing * Withstands temps
—40° to +140°F. « 50-ohm type “N" con-
nector * Mounting hardware included.
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MICROWAVE
& ANTENNA

£ with 52 dB Overall Gain

® Buill-in down converters ® Tune
1.9-2.5 Ghz e 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.

£

ey
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<

B

LONG-RANGE MICROWAVE ANTENNAS
with Separate Down Converters
FULL-YEAR WARRANTIES!

$139°
#

286} 438W303d
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i 62 dB

¥ 58 dB s % _ s o8

% Gain Just °174 Gain only>199

o

i * Tuneable temp-compensated L.O. = Power supply with built-in A-B switch

LT 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 band-width * Noise figure: 5 dB
| g1 TV channels 2-6 * 75-ohm type "F" output * 50-ohm type “N" input

' .| impedance * Aluminum housing » Withstands temps from —40° to +140°F.
Dealer inquiries invited.
G.M.A.
79-59 264th St., Floral Park, N.Y. 11004
\ 212-929-3505/212-544-5990 9
9
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HOBBY CORNER

Help from our readers

EARL “DOC” SAVAGE, K4SDS, HOBBY EDITOR

RADIO-ELECTRONICS

THIS MONTH SEEMS TO BE A GOOD TIME TO
pause and thank those of you who have
written to offer help to others. Youransw-
ers and suggestions are appreciated. Itis a
good time, too, to pass along some of
your helpful hints to those who may have
experienced similar problems.

Little shocker

Ernest Worley of Irvine, CA went to
the trouble of analyzing the “‘Little
Shocker’” circuit that appeared in the this
column in the August 1981 issue. Among
several 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 series
with the IN914 across the primary of the
output transformer. The Zener allows the
transformer to make a more complete

recovery with each pulse while still pro-
tecting the transistor from breakdown.
In addition, Ernest adjusted the values
of the capacitor and resistors to increase
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, more importantly, to con-

FIG. 2

former. If it is not a 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, Emest. for sharing the battery-
saving-Zener ‘with us.

Induction timing-light

David Reading of Marshfield, WI 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 battery-life 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 because the
shocker circuit is especially deserving,
but rather because the addition of the Zen-
er diode across the primary of the trans-
former can be applied to other situations.

Often you will run across designs that
couple transistor outputs through a trans-

transformer will work fine and suggests
one sold by Mouser Electronics (11433
Woodside Ave., Santee, CA 92071) as
their stock number 42FM401.

David has tried several different styles
of induction pickups. All had three to five
turns of wire around the core and they all
worked fine. He cautions that the SCR
must not be rated any lower than six amps
at 600 volts.

Many thanks. David. Now all of us can
give new life to those old timing lights.

—
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Bullet velocity

Randolph Richter (Schenectady, NY),
J.A. Keys (Long Beach, CA) and others
were quite helpful 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 aknown distance as accurately
as possible.

The usual approach is to place two
wires a given distance apart and then
break them with the bullet. I 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,
thatitisn’t too hard to do provided that the
wires are close and the rifle (or pistol) is
supported by sand bags.

In any case, it is easy 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 second one, finding
the velocity would be easy.

Everyone seemed 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 enabled by an ExcLUSIVE-OR gate.
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. In that 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!

If you are thinking ol measuring bullet
velocities, I should tell you that almost
every response to this problem that I re-
ceived included one piece of advice:
OBSERVE FIREARM SAFETY PRO-
CEDURES! That is very important and
only afool thinks itis **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. It
will completely eliminate errors due to
human reaction-time, as well as errors
(real or imagined) that might be due to
favoritism.

Certainly. anything slower than a bul-
let will present no difficulty. All you have
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
year. Many of you become involved in
warm-weather activities and electronics
experimenting receives less attention
than it does in other seasons. Youroutside
activities 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 repeller. 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 issues of Radio-Electronics. There
you will find a circuit and some com-
ments about its value.

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 equalled by the number who
think it is 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
ctfectiveness 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 occurs 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-
siderable difference in the unit's
effectiveness. (Has anyone tried using
one of those inexpensive piezo-clement
tweeters?) In addition. I have been led to
believe that the frequency of the oscillator
is critical.

1t would be nice to resolve the question
once and for all. IT you have any informa-
tion on the effect of sound on mosquitoes
(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. I'll
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

751000-ZX81

OWNERS

KRAKIT

WIN $20,000 more

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 first qualified entrant to be confirmed
by the judges to have completed all the clues
caorrectly is the winner.

2. There will be one winner only

3. No persons connected to International
Publishing & Software Inc. or their tamilies are
eligible to enter KRAKIT™

4. This offer is not valid where prohibited by law.
5. Due to the confidential nature of KRAKIT™
we regret we are unable to enter into any
individual correspondence. All the reguired
information, including how to claim the prize,
is on the computer lape.

6. The winner will be required to sign an
affidavit of compliance with these rules.

h.d INTERNATIONAL PUBLISHING & SOFTWARE INC.
P.0. BOX 1654, BUFFALD, N.Y. 14216

‘--------------------’
N ® Mail to

i h’ INTERNATIONAL PUBLISHING & SOFTWARE INC.
] P.0. BOX 1654, BUFFALO, N.Y. 14216

B Please send _____ copies of KRAKIT™
I at $19.95 plus $1.50 shipping.

| ;
] Total __ enclosed is D check D money order

| Charge to i_] Visa F] Mastercard
]

] Number _ e S -

[ ] .
Expiry _
B

]
I Name _ = .

= Sighature e Asa L & s

PFease_Pn'nf

|
Address_
[ |

fcity ___ State L Zip ol |

) Allow 2 weeks for personal checks.
L L E L T T R R Lt
Dealer inquiries welcome.
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ZX81

Computing

PROFESSIONAL KEYBOARD. Makes your ZX81 easier to
use. Enter programs quickly and error-free. Plugs straight in-
to your ZX81 without any soldering. Has 47 keys and a full
space bar $85.00
32K RAM. 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). $99.95

64K RAM. Expand your ZX81 memory capacity to its max-

imum. Plugs in directly to your ZX81, $149.95
Software on Cassette
MULTIFILE PLUS. GAMES

Data storage system for 16K to. MAZOGS
Flexible, user- A maze-adventurs §9.95

ey INVADERS

ol p. Includes pro-  “yniaeicst play $9.95 |
gram iape, detailed instruction STAR TREK

manual, 3 data tapes, storage  “7ap the Klingons $9.95
case, $34.95 picTA

TOR
Political adventure §14.95

CONSTELLATION PROGRAMMERS' AIDS
Turn 7X81 into a telescope  ZXAS Machine Code Assembler

with this amazing simulation of - 708 Dissassembler/ Debugger
the night sky. Instructive j
booklet included. $14.95 $9.95 pach

Call (716) 874-5510 for Visa, MC.Orders.

GLADSTONE =~

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
STUDY

Earn Your

DEGREE =

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

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

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

Grantham College of Engineering
2500 So. LaCienega Blvd.

Los Angeles, California 90034
2

ANALOG CIRCUIT

continued from page 78

of r. and r, are negligible when compared
to Rg and Ry and can therefore be
ignored. The load across R 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

‘.
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FIG. 6—THE DARLINGTON AMPLIFIER consists
of two cascaded emitter-follower circuits.

Ve

4
|
=

FIG. 7—WHEN TWO TRANSISTORS ARE con-
nected in series, the supply voltage ideally will
be split evenly between the two devices.
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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
frequently 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 QI. The two
halves of the signal combine across Ry to
reproduce the full cycle. In a practical
application, Ry could be a loudspeaker.

The complementary-pair circuit shown
in Fig. 8-b can be modified depending on
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 gain is 1 + (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 + B,R6),
where B, is the beta of Q2.

Two variations of the circuit shown in
Fig. 8-b are frequently used. In one, R4 is
omitted while R3 and R5 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.

Veo
A5
2

R4

AN a)
Vin
it 2R3 $re Vour
= o

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
combination can theoretically deliver
twice the current each individual device is
capable of suppling. For that to be true,

Another form of direct-coupled circuit
is the differential amplifier. That ex-
tremely useful circuit will be the subject
of the next part of this article. R-E



| areas tested on the actual FCC Gowl exam!
| Mo previous experience required. $12.95 past.

MARKET CENTER

EDUCATION & INSTRUCTION

UNIVERSITY degrees by mail! Bachelors, Masters,
Ph.D.'s...Free revealing details. COUNSELING,
Box 317-RE12, Tustin, CA 92680

Be an FCC LICENSED

Electronic Technician §

Earn up to $600 a Week & More!

Mo costly school — The Original FCC Tests- |
Answers exam manual that prepares you atd .
hame lor FCC General Radiotelephone License.
Newly revised multiple-choico exams cover all

_RADID r(um

paid. Moneyback Guarantes
Dept.E P.O. Box 26348, San Francisco, CA 94126

ATTENTION

ELECTRONIC TECHNICIANS

Highly Effective Home Study BSEE Degree Pro-
gtam for Experienced Electronic Technicians
& Our New Advanced Placemenl! Program grants
. Cradit for pravious Schooling & Professional Ex-
perience. Advance Ropidlyl Our 3&th Yeorl

1 FREE DESCRIPTIVE LITERATURE!

Cook's Instilute of Electronics Engineering
DESK 15 , P.O. BOX 20345, JACKSON, M5 39209

SATELLITE TELEVISION

PRICE break on 7 foot parabolic antennas.
$116.00. U.P.S. shippable. Send $1.00 for 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 undersold.
Call or write TOM SALLEE (606) 356-7416, Rt. 5.
Box 293A, Covington, KY 41015

1 YEAR WARRANTY

QUALITY MICROWAVE TV SYSTEMS

1.9t0 2.5 GHz Antennas
Complete System
|Rod Style as pictured)
Complete System
|Reflector Style as pictured] $149.95
Down Converter.
Assembled & Tested $6495
Power Supply [12 tn 18v] 54955
Also Dish Style Antennas In Stock

Galaxy Electronics

6007 N. 61st Ave.
Glendale, Az. 85301
(602) 247-1151

CoD's Quantity Pricing

$12405

90 DAY WARRANTY
PARTS & LABOR

RELIABLE MIBBDW&UE TV ANTENNAS
2.110 26 GHz
Frequency Range
| 34db Syst m Bain [or Greater)

$ 5995

PETERSON

ELECTRONICS
4558 Auburn Blvd
Sacramento, CA 95841
(916 486-9071

$) SPECIAL QUANTITY PRICING
Dealers Wanted - COD'S

=

PARTS & LABDR

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 interference handbook. ($10.00 value) in-
cluded free. Send $9.95 U.S. TMS CO., PO Box
8369, Roseville, MN 55113

SATELLITE TV low noise amplifiers,
downconverters. East to build. Save hundreds
of 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 a Zlhlng unlll ou've read the Homesat Hand-
book & Buyers uide Our book tells everything
about home satellite TV and may save you hun-
dreds, even thousands of dollars in your selec-
tion and installation of a system! $10.00. H & G
HOMESAT SERVICES, Box 422, Seaford, NY
11783

"SATELLITE TU MAGAZINE

Much More than a magazine.
SATELLITE TV is a complete guide.
SATISFACTION GUARANTEED OR MONEY BACHK.

$6.95 plus $1.50 postage & handling.

SATELLITE TV MAGAZINE
P.0. Box 2384 - Shelby, N.C. 28150 - 704/482-9673

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 piclures over ord:n"g
phone lines or amateur radio with VIDEOSCA
Free brochure. MICROCRAFT, Box 513RE,
Thiensville, W1 53092 (414) 241-8144

To runggur 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

(
{i ()

(

( ) Business Opportunities (
anted

) For Sale
( ) Satellite Television

Special Category: $10

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.)

1 2 3 4 5
6 7 8 9 10
11 12 13 14 15
16 17 18 19 20
21 22 25 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 producls or services).

$1.90 per word prepaid (no charge for zip code)...MINIMUM 15

10% for 12 issues within one year, if prepaid.

ORDS. 5% discount for 6 issues,

NON-COMMERCIAL RATE (for individuals who want to buy or sell a personal item) $1.25 per word

prepaid...no minimum.

ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all caps) at 10¢
per word. All copy subject to publisher's approval. ADVERTISEMENTS USING P.0. 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, issue closes on preceding working day.
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MP Systems
MP Systems
MP Systems

MP Systems

Fast, Reliable Service is Our
Specialty.

MP SYSTEMS
WILL IMPROVE
YOUR MEMORY ...
16K EXPANSION KIT 64K EXPANSION KIT
B pcs 4116 200 ns 9 pcs 4164 200 ns
$11.95 $74.25
AND DRIVE YOU
IMI's™ Indusiry Slandard 5 174" Winchester Disk
Drive
6 mB $865 00
Siemens’™ Ei Fltlpn\-' U sk Drive
FDD 100-8 . $300.00
FRANKLIN ACE 1000
$1350.00
APPLE CLOCKCHIP
MMSEB167AN i 5 1500
EPROMS
2708 ... : 565 2716 =5 550
2732 ... -v. 900 2532 .. 12.00
DB CONNECTOR
DB25P (RS232) ......0vers ., . $295
DB25S (Female) R A N
Hood . . T Ao 1.80
DBaP . - 250
DBYS . : e e s 337
Cover . o cmpebd 110
DB15P AN i |
DB15S ... 421
Cover 1)
6500 FAMILY
5 Ll R A SR R $§ 695
RE511P S : 3455
RE520P .. 5 S0 4.00
RE522P. T e A T gy 620
RBSAZ PN ] - rvias e B0
RB545P . . 5 e HAA 17.65
RB551F. 5 875
LPS Il
High resolution high speed light pen for Apple 1™
computers Compatible with Franklin Ace 1000
§349.00
ASK FOR FREE FLYER
ASK FOR QUANTITY PRICING
$100.00 minimum order.
Terms C.0.D. Prepaid or credil to rated firms.
F.0.B.: Laguna Hills, CA.
Shipping charges will be added.
All pricing subject to change withoul nolice.
Call for quantity pricing.
Bank cards accepled: MaslerCard, Visa

: MP Systems

23341 DEL LAGO

“ LAGUNA HILLS, CA 92653
(714) 770-6411

RADIO-ELECTRONICS

104 CIRCLE 76 ON FREE INFORMATION CARD

FOR SALE

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. Bivd.,
Flushing, NY 11354

THE MARKETPLACE FOR
NEW & USED
ELECTRONIC EQUIPMENT |
Delivered Monthly * Nationwide
55.00 in US. - | YEAR - JRD CLASS
51250 in U.S. - | YEAR - IST CLASS
$25.00 in U.S. - LIFETIME - 3RD CLASS
Te: HUTS & YOLTS MAGAZINE
P.O. BOX [111-E
PLACENTIA, CA 92670
(714) 632-7721

«“Nuts & voLTs

s FLANS * SERVICES

RESISTORS "4W, "W 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—Xkits and factogy
assembled. Free catalog. CAPRI ELECTRONIC
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

EP““H,S 1-7 B8up 50up
2716 (5V, 450nS) $3.95 $3.55 CALL
2732 (5V, 450nS) 7.49 B6.55 CALL
2532 (5V, 450nS) 8.49 7.55 CALL
2764 (5V, 300nS) 19.95 CALL CALL

STATIC RAM
6116P-3 (150nS) 6.50 6.30 CALL
2114L-2 (200nS) 210 1.70: CALL

DYNAMIC RAM
4164-2 (200n5) 7.90 7.49 CALL

{150n5S also available) CALL

MISC

CDP-1854ACE |(UART) ...... $4.80 ea.
16K RAM Expansion Kit
for TRS-80 Mod I11. .$12.95/8

e SUN?ROMCS CG'., INC.

12621 CRENSHAW BOULEVARD
HAWTHOHNE CALIFORNIA 902510

=;.5TURE HOURS: Man /£ 9 00am 1o 6 305m — Sat. 10um 1o Sam
IN CALIFORNIA OUTSIDE Cl\LIFOIHlA TOLL FHEE
(213) 644-1149  1-800-421-5775

Min Order: $10, P/H: $2, Accept VISA. Masterenrd, Check or M.O.

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
PH4C2‘JJ ECTS, 93-15 86 Drive, Woodhaven, NY
11421

PCB 15¢ sqg-in. Free drilling. Quantity discount. IN-
TERNATIONAL ENTERPRISE, 6452 Hazel Circle,
Simi Valley, CA 93063

WRITE FOR

— - MCcGEFE’S

SPEA.KER & 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, Sﬂlle 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 LE Iﬁ:owermdmator‘ $39.95 +
$2.00 S/H. SPECTRUM PROJECTS, 93-15 86
Drive, Woodhaven, NY 11421 (212) 441-2807

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
uaranteed. $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 shipping. REEN CORP., 1241 NW Eighth
Avenue, Miami, FL 33136

U. V.

EPROM ERASER
ERASES UP TO
12 AT A TIME

0. BOX 905
APP}N( ERS FALLS,NY. 12590 Hus’xoortme(

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 335?? (813) 953-5363

( ACTIVE )
RECEIVING
ANTENNA

Gives excellent reception,
50 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.

H!gh 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,
6x2x5 in. 12 VDC or 110 VAC with
optional adapter,
MFJ-1312, $9.95.

Order from MFJ and try it. If not dehghted
return within 30 dars 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.

CALL TOLL FREE. . 800-647-1800
Call 601-323-5869 in Miss., outside continental
USA, tech/order/repair info. TELEX 53-4590.

M F ENTERPRISES,

INCORPORATED

\_Box 494, Mississippi State, MS 39762 J
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*Critical Path Analysis
sManulacturing Canirol
=Flight Simulator
519.9
*The Stock Option Analyz
=Tha Organizer =The Stamp
Callector $16.95ea.

»The Budgeter

Seimens FDD-100-8

DRIVE
- *Single Sided
*Single or Double Densi
Power Requirements:
4 < 115VAC @ 60Hz
r +24VDC @ 1.7A
+5VDC @ 1.2A
= =77 Tracks, 48 Tracks per In
800K Double D.nll!l
*E msec Track o

ATE12

PAK SPECIAL 3 or more

529993. $279ea.

$15.950a.
sThe Loan Amortizer *Chess

*The Gambler *Backgammon
$14.95ea.

L PRODUCTS CARRY A 90 DAY MONEY-BACK GUARANTEE!
o

8" FLOPPY DISC

Storage Per Disc
rack Access Time
+Sire: 4.5" x 855" = 14.25"

=

Jerrold 58 Channel ! ®sanvo
CORDLESS AM/ Shortwave
CABLE TV

iy | CONVERTER

ich

fl &

Choose from Over 20 SOFTWARE PROGRAM CASSETTES

sVU-CALC sinventory Conirol «The Checkbook Manager *The Coupon Managar
me

*The Cube Ga
*Stales & Capitals
s12.

=The Mixed Game Bag #1
*Statislics g0 oEen.

Model DRX-3-105 XS
«Roceive up io 58 TV Channels-

Capacity is Limited Only by the *4-band receiver: AMIFM =Ever
ything you need incl.
.wambl.:f'al Chlnﬂg:n\l':ruill!b: U:;DIST Carries. & 2 shortw: nd: 95 compiehensive _instruction manual
eloss Remate ontrols: On/Of, *Powerful 2-way speakers 1 5 9 sLightweight binocular lype case

Channel Selection, Channel Slepping, & Fine *2 builtin mic: =Faciory & o

Tuning, From Any Viewing Distance. *5-glep LED VU/Sound lovel meter oy F -«
X . 518 *For night suvaillance, IR communications & control,

Attaches to Any Age or Model of TV ONLY +Worlewide multivoltage: 120,210, 109 $180 document authentication, thermal viewing & more!

Sat In Minutes. No Tools Required.

At Last !! The VERY Affordable
SinCl=ir 1000) gal
COMPUTER >,

A PROGRAMMABLE PERSONAL COMPUTER featuring:
*ZB0A Based Four Chip Design

*2K Memory (Optn'l 16K RAM Module Avail,)

*Durable 40 Key Membrane Type Keyboard #Single Key Entry
*Graph Drawing & Animated Display Facilities

Use With Any TV & Cassette Player (Not included) Size: 67" x 63" x 134"

ony S99

FREE! FREE! FREE!
Order This Computer With the 16K RAM
Module, and Any Two Software Cassettes
To Receive FREE
THE MIXED GAME BAG #1 C.

ATAT

TIMEX/sinclair 16K RAM MODULE
=Provides Use of More Sophisticaled Software (See Sofiware)
»Plugs Directly Inlo the Computer for Instant Expansion

S ony$49

- *Access to Greatsr Amounts of Data
*Slze: 3" x 3" x 1" Cal No. AT4T2

ATAT2

selte!

VIEWER KIT

b “Convenient sutomatic taps
search system & one touch record

-3 *Build it yoursell & SAVE!
Grass

& 240 volts wisupplied adapior

ECIFICATIONS:

$159

ADD-A-SET Block

{; Converter
L—

*Watch cable or premium
stations on 2nd (3rd or
Ath) TV set withoul
extra lnes!
*Record cable TV while
L7a41 watching another cable
of regular station
Is remote control-equipped)
=Adde all channels from A thru W
flise in addition fo primary con
verter supphed by your cable co)

Reg. $56

$44s8°

75 WATT areer (O
12" WOOFER b, 3
*50 oz. ceramic magnel, foam

air suspension & 2 “aluminum voice coil
*Die cast frame wi4 mounting holes on 9° ctrs.
sPower: 75 W [RMS), 125 W (max)

*Use your remote contral en all channels (it TV or VCR

£ A \
sInput: switchable 115/230VAC x H"‘m
wiresellable circuil braaker protection oo o==d\¥

image Converter .. Type 6032
Spectral Response 500 to 1200 nanometers (800 max)
Lens .. .150mm, 13.0 10°* field infrared telephato
SANYO MINI AMIFM ;;g 10X Nm-d::u;!-pbu
STEREO CASSETTE | Cososie  73%" woe ngur 0 iz
“CENTER PLAYER | Poworheq. BY DC (4 *D"" cells or squiv. not Incl)
+Gives total control of home Resolution . . ... . .50 linesimm s
video systams By inter- Reg. $90 | msgnification .. .. 1 8 9
connecting 8l your video GTASS FocusRange ... .3 fLtoinfinity OMNLY
components from one switching panel 37995
=Attach cables once and never have to disconnect or lays normal or metal tapes «Solder tall
reconnect them io play each component =Features: Handy Cue & Review functions, locking IC SOCK ET low profile
*Connects up 1o 5 video components (TV, fast forward & rewind, plus end of tape auto-siop -
VCR, Dizc playsr, Video game, Home 29 foam sterea Cat. Ne. Dwscsiption Was HOwW
computer, etc.} plus cable or -mnn-$38 headphones, protective camying 01307 10.Pin TO.S 43129 41%1.18
*Watch TV and record al the same time case & shoulder strap 01308 14 Pin DIP 43129 4151418
04018 14.Pin DIP* 43129 :}:1.10
01309 16.Pin DIP g1 1.18
Muiti- Vo.‘raﬂge . Lambda = 03378 18Pin 129 ;::mn
Tl . 03888 24 Pin 58 spacin 23129 1.18
Precision Regulated iy VOLTAGE REGULATORS! || 03087 78Pini8 spacng 23120 2US116
POWER SUPPLY A7301 12V @ 3A. 30 Walts, TO-3 caso $2.79 os202 0PI each$125  om, $1.18
AT300 12V ¢ 5A, 50 Walls. TO-3 case $3.99 02123 BPin MiniDIP 43129 418118

412

lock

= =115V putput for optional cooling fan = With 6 fi. Cat. Mo. Voltage Current  Pric
:f;’.“;‘;";‘;’.”“’ 252t be $59 ea. -Du_!;;g:ca 5VDC f 54, =6VDC & SomA.  Reg. $29 PLUG-IN Cordand Plug E6933 79VDC 50mA  $1 34
» . 7.Oh =1 @A ET161 8VDC 400mA $3.28
J -mpsdance: 70nms 2 for $109| Z2VOTE A .. — ONLY $24.95 ADAPTERS ASLOWAS: TS0 (V00 iomh S3:k
\ Motorola In-Dash e N 12voC o = $1.34 e i2vc 0mA s4l0s
AMIFM-STEREO y DIGITAL BBY'S Ts =
s PUSHBUTTON | ., CAR CLOCK - = SUPER- SPECIALS!!!
L RADIO *Pholo its own level ¥ EJECT LL L
e «4W per channal, 8W AMS |  *On-board tactile feedback switches for time set i “GAS SNIFFERS" WHISTLE g
S *Completo with twa 8" 4%|  *Flashing colons indicate seconds 31 s 1 5 9 Hok ACTIVATED
speakers, wiring harness, ignition noise #5167 high fluorescent blue digits L] L* L] r@o st Special; 0.C. con-r
suppression kit & installation instructions| +Utilizes National Semi's MM 5577 clock chip Sl [eiects originally designed 1o ! ROL BOARD
«Features: balance & tone conlrol, illuminated *Sire: 3UB % 2" K U4" *Each board: 3 x?’,:?’"‘ Uasses & sound ajarm f:::h countless devices R\
el -4 . S0 i
Siie si- Y80S, $79 VALUE(™775 Vort s 2fors13 $7.98 | ncivoes suom,
less facep] : - icrophoy
}:;1: facepae é I:‘:r;u::‘ ;nob!l NOW BLAOKI _l-_lﬂl'l'l' = Fisher Pierce 115 Voit 10 A & neqzssanr: ':f.‘,,-nf,'.‘,e
i $49-o° Includes ﬁ.;:utl:ores“n'l bulb, T MOTO‘ELECTF" mp. | *Specifications- Rasponse 50-8K
Astec ONIOFF switch & 6 ft. cord Reg. $16.88 | ~ "CONTROL c S8 g S (2 .
™ VIDEO ;‘:r‘e’-‘mreu & ready lo use $1 3 67 .:Fe:l for indoor & S 532 DC)
MODULATOR = .COE!‘;:‘-';"W pBrojects
SASTEC type UM-1082 Keytronics bya 3 - gia nonoT relay controlies | TANK BATTLE
»Video oulput to 75 Ohm, Bl L & 86-Key ASCII *Fully enclosed in g 3acs 0> PHOI electric call TV GAM
f TV input on channel 3 or 4 1 i o TE dia, 2% * plastic mody| > E BOARD
»Size: 1-5/8° X 11187 X 718" COMPUTER *10A, 1000, 1800y A "¢ 28 pin DIP wiGenaral Ingiry
Reg. §8.88 «Operates an 7.0 / KEYBOARD *Hubbel| 3cond. twist AY-3-8700-1 lank ba ments
ATIZB

L7208

ony $4.95

LIGHT EMITTING
DIODES AS LOW AS
(LEDS)

s

~ JumBO
Cal. No. Lems Lits Similar to:
HI135  Red L)
H2790  Clear Red 19+ Mvioss
HIB4d  Yelow Yelaw ACSSEY
138  Green sach  XCS56C
= .IUM_BD (TAPERED)
Red
Hiras G ned  19¢
HIBAS  Yellow Tebow ok
~_ MEDIUM (STUBBY)
HITBS  Red "
HIIOD  Ciear ne 4 5¢ €22
?":éﬁ Groen _E:.':: Ll - |
MICRO (TO- 1_!_511'!.: N -
HZ137  Red Red ¢ Xxcaos o
HIBAE  Yelow veiow 1 3¢ xciony
H2140  Greem Gresn gach  XC209G
M43 Amber . XCI08
MICRO (TOP HAT STYLE) o HAT
HITEE  Red Red 9‘ MVS0-5

4=45216-18 Del Carmine St

sFealures separate alphanumaeric, numaric, &

ttle game chip & boar
St Individually conlrolled -
- < Speeds. motor & explosion

*Chip capabilitigs:
03

exploding tank i

80UNds, an.ser,

HTa11

male plug 2 for $1 2.00

||Ium||:|l'|cn|e655f&;|nl fun;ligﬂcxuy Ek‘:‘lﬂﬂﬁ OMNLY 2'8'DED marel een scaring
* 4+ 5V & A, =12V #i 4Dm,
A A il $29.00] coPPer-cLap e SPECIAL $6.44
G.E. 12V, 1Ah r dP.c. BOARDS Fuji/Xerox F 4.5
*in
NICKEL-CAD Incustrilcuaity 116”4 g PHOTOCOPY
BATTERY *Pro.Cut i 2 vy % 2 3140 Coppor G NS
#Fully rechargeable crarz sPEc'.L *Available jn wo area m';t‘gﬂ'el-lslmlv Sized rectangles '5:;.':‘ YOUr own wide-scragn v
'CD"’C'“"-"’I‘“ ten 1.2V 1Ah 80 10 100 3q. Inches Over 100 'Fe-a[rucr::: ;I‘;f:":’ﬂ instructions inciydad!
sub-C cells connected in series $6 49 52_99 ea 39, inches rugged one. atement lens constructign &
*8°x1-7/8"x 178" reg. $11.95 - O7408 . $3 ea, kb ?'-‘I”-"‘D’“"""“e
= Na w3

115 VAC “BLOCK FAN"’
*Low noise level

sSuitable lor —40° to + 160°F
*Humidity & moisture resistant motor
*Impadance profected

=15 walts approx.. 75 cim or belter

$10.88

99 per Pak
SyPE™ AT THE SAME LOW PRICE!

OUR WORLD FAMOUSAJUMBO PAKS!-$2.
NOwW 20% BIGGER!

a4 11167 5. % A45—UPRIGH ECTROS, Wice a5t from 110 300 mic . various vollages. 100% markes & good razze
1-1/2" deep $1 1 88 S80—DIPPED A CAPS, Popu aortment of siyles & values in dipped “Sivers” red sitvers. sfc . FE831
1o T = 120—-C L, May inciude any of counibeas lypes. siyles & vaiues. Al 100% good maiterial Foze4
2-Channel Stereo =g v 120—TUBULARCAPS, Assi iopgual values ranging frem 100 ment up 1o 08 mi & 1000 valts Fazs4
“LIGHT SHOW™ __ﬁjhr; ‘Q‘,.l 360—PREFORMED 1/2W RESISTORS, Wice asat of values Many 5% —10% tolerances, (op names Fe248
m MODULE — - 80—T0-92 RECTIFIERS, Full wavs siiconrectiliors. PIV 40V, V0.8V & TA 100% matenal. Wispecs FT2az
araz 180—MOLEX SOCKETS, Makes 14 16 18 _ Up to 40 pin sockets M18384 type comas “ona sirip” rozss
:::gn_ts E?:s_;éézg‘;:rgumuslc ROQ‘ $16.49 100—LONG LEAD DISCS, 100% prime. marked siock in asscried saes § values Fzape
e Aght & (a1t sterea inputs $9 88 360—PREFOAMED 1/4W RESISTORS, Asst yalues eal (0 many p.c circults Fesaz —
*8 f1. heavy-outy plug & socket L] 4 TRANSISTORS, Wizely used plastic NPN-silicon for general switching ORDERS

OR CALL:

«Output: 150mA @ 115VAC Approx 10W per channel
ORDER BY MAIL

Depl. RE-12. Wakefield, MA 01880

id TO-62case

SEND FOR FREE CATALOG! Min. Order 510

toLL FRee 800-343-3086 .00 .

In Mass or Outside US Call 617-245-3828 Hrs: Mon-Fri 8:30 am. to 5 p.m., Sat til 12:30 p.m, EST

286} H3EW303d
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RADIO-ELECTRONICS

8

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, proto
and quantity runs, quick delivery. Send positive, iree
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, appeals.
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 Manufacturin
Business—without investment. Write: BUSI-
NESSES, 92-R, Brighton 11th, Brooklyn, NY 11235

MAKE money selling electronics. Wholesale dealer
catal? SSOg (redeemable). ETCO, Dept. 533, Box
840, Champlain, NY 12919

MICROWAVE receiver system. Write: “Dealers
Wanted," t. REB, POB 4181, Scottsdale, AZ
85258 (602) 941-9395

REVERBERATION

FOR ORGANS

olid state with controls for rever-
beration and room size.
EVERY ORGAN SHOULD

OWN ONE. Sand for free flyer—
DEVTRONIX ORGANS, INC.
6101 WAREHOUSE WAY
SACRRNEN_TO, CALIFORNIA 95826 Dept. B

SYNTHESIZERS

AMAZING professional music synthesizer kits
and plans. Polyphonic, duophonic, moenophonic.
Write SYNTHLAB, PO Box 4291, Helena, MT
59601

DEALERS wanted: MATV/CATV, antennas, nee-
dles, 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

DECODE Morse, Radioteletype signals from air-
waves with CODE*STAR reader. Kit $169.95,
wired $229.95. Shipping $5.00. MICROCRAFT,
Box 513R, Thiensville, Wi 53092, (414) 241-8144

 RF MODULATORS [ — . |\
Nfor the video lndustry )

N Satellite meodulators from channel 2 thru UHF!
N Kits & azsembled medals for all Microcomputers...including
Apple-verter desipned to mount ins Also an extensive

ide 3
line of meaitors, cameras and kits, qunn
h| PHOME (402) 3873771
ATV Research

I3-RE BROADWAY
DAKOTA CITY, NE 62731

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

HIGHLY

PROFITABLE ONE'MAN
ELECTRONIC FACTORY

Investment unnecessary, knowledge not re-

quired, sales handled by professionals. Ideal

home business. Write today for facts!

Postcard will do, Barta-RE-X, Box 248,
Walnut Creek, CA 94597.

PICTURE TELEPHONE

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.
gil.{gggr ELECTRONICS, Box 6-RE, Richboro,

POWER SUPPLIES

LABORATORY quality 5-volt, 12-volt, tri-voltage
supply for Op-Amps, IC's, Microprocessors. Kit
$69.95, Wired $89.95. Shipping $4.00. MICRO-
gﬁA;TaBox 513R, Thiensville, WI 53092, (414)

COMPUTER EXPANSION

TRS-80 model-| to 48K-RAM without expansion in-
terface. Other enhancements for model I/IIl. 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
A?ust through November 1982 Radio-Electronics.
F.C.C. registered units available, kits, parts. Free
brochure. ROBOT RESEARCH, 7591

onvoy Ct.,
San Diego, CA 92111. (714) 279-9430

TIMEX/SINCLAIR SOFTWARE

ZX-81 and TS1000 software cheap! Catalog plus
two Christmas Efrograms 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 ~T

130 135 80024
314 Digite11 %! 14 Digit 5
312 Digite 5 4v: Digit = Functions = ::izll'l\s F:I‘:‘Cd
Functions 0.05% DCV 0.1% DC Ac- Ranges =
0.5% DCV. Accuracy * curacy * TrueQHMS to
Accuracy 5 Functions e Safety 30 kHz =
= Dual Trace 30 MHz Trig- Designed 0.05% DC

5 MHz 3" Scope * Test Leads :
g gered » 11.7nS Rise Time
$122 $229 ;Om‘::::;rls.]ﬂ‘ Vertical " smvicm Vertical Sen- | i/
anisEvly.S More sitivity » Probes » More 3229 : $269
$285 $882
BECKMAN LEADER _ . HICKOCK
TECH 310 HD-100 LBO 522 ——ts— LX303 LX304
T- All Features
3z DigiteT7 —w 3% Digit
| 32 Digit=7 Functions « i w1 B Flagua; 2’u3"%3,;.
e | FuUnctions o 29 Ranges ¢ (LA~ And Func- imal * Low
29 Ranges * 0.25% DC . tions « Auto Battery In-
0.25% DC Accuracy ¢ T dsp sbai = 282 2@ Zero » 1% dicator »
Accuracy Drop Proof » New Modal » 20 MHz New Model * 35 MHz DC Accuracy Diode And
- Water Proof Dual Trace » 0.5 mV Sen- Dual Trace » 0.5 mV Sen- Transitor
itivity « M sitivity = More

$135 $162 | *™""™" ¢740 $1206 $91 " $96

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

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

CALL TOLL FREE

800 535-9593

LOUISIANA TOLL FREE 800 462-9520

CIRCLE 64 ON FREE INFORMATION CARD



XEIC|O)| AMERICA’S }
ELECTRONIC SUPERSTORE

and pre-sets on/off times up to 24 hours ahead S47ZAD1E

¥ 2000 COMVIRTER ELIMINATES PEOBLEMS WHEIN

TAPING FROM CABLETY Restores your VCR's
capability for program-

MIDBAHD BLOCK

NEED MORE INFQ?
)
CALLTHE
ETCO HI-TECH
INFORMATION
CENTER

1514 uz.}",,,
9AM.-5p M, gy

VIDEO ¢ TELEPHONE ¢ ELECTRONICS ¢ CABLE TV ¢ PARTS
[ETCO ELECTRONICS, PLATTSBURGH, N.Y. 12901 (518-561-8700) |

It lurns the sel on/off, fine
tunes the piclure, tells the
time, selecls channels at ran-
dom or in sequence, pre-sets any number of favorite channels,

ming. Restores remote

8’95 1

THE AMAZING 60 CHANNEL JERROLD 400
WIRELESS CABLE TV CONVERTER
v

159.93 1A,/

| control Enable
videotaping of ona cable program while
g another S4TVASS0

SMASHING ALL SALES RECORDS
OUR NEW 30 CHANNEL
CABLE TV CONVERTER

$34.50 BA./S

1

SATAEDAT
Converts mid & super band cable chan-

CONVERTERS 95

YOUR
CHOICE
S4TVAZTT .. Midband to)
lowband 3-channel.

S4TVA218  Midband to
mighband 7-channel.

NEAT VIDEO CONTROL CENTER

ATETCO

Interconnects and operates
up to 5 video components.
Handles Cable TV, Games,
VCRS, disc players, etc. Enables you to view TV while taping
ordubbing. You'll think up other applications. S4TVCE83

Change ch turn your set on or off, or even fine tune| o ¥
without Ieavinu your comfortable viewing position. Channel 3out| Nels for viewing on your TV set!
put. SATZABT 2
HOT NEW 35 CHANNEL THE ETCO MICRO 1000

DL CABLE TV CONVERTER

Includes remote TV onloff switch and
fine tuning control. 20 FT control cable.
547VBSS3

DEALERS
WANTED!

36 CHANNEL VCR PROGRAMMER
ND CABLE TV CONVERTER I

Euuin]lni to or better than: Vidcor 2000, Philips CTC-2, Magna-
vox MX-40CC, Lindsay V2U, Rhoades CO-500, Philips CTC-30,
Winegard VC-7600 and others... S4TVB114

As above - with Vernier tuning: adjustable tuning insures
total tracking compatibility with all TV sets. 547vC4T7..70.95

VCR/VTR SWITCH BOX

24.95 A5

Kwik disconnect cables with “F"
connectors - Very low insertion loss,
because there are no switches. One
lime hook for VCR, TV, Game, Cable,
etc. - Attractive brown & wood grain -
Compact size: 6" x 4-1/2" D x 3" H.

The easy & efficient method for mul-
tiple connections for your VCR-TV-
ANT/AUX-TV Game, etc. SATVC3S7

The new easy-lo-use. easy-lo-install, selective lockin
switch system that permits parental control over regular
gramming, pay-TV, cable TV,
SATVBMS

AlB
pro-
video tapes or video discs.

IDEO CONTROL CENTE

r Neat low loss switching unit selectively feeds 6 different video

BRAND NEW FACTORY
SURPLUS VNF/UNF YARAC-
TOR TUMER ASSEMBLY

29°

= Admiral assembly No. NC 31431

INCREDIBLE EYCO COPYGUARD STABILIZER

AND VIDEO IMAGE ENHANCER SELLS AT A| T

PRICE BELOW WHAT YOU WOULD PAY FOR
EITHER UNIT IF PURCHASED SEPARATELY!

S47ZA021
An ETCO exclusive! Combines both instruments in

sources to your TV sel. Also possible to watch one source while I

viewing another S47TZAMS

TV/FM SIGHMAL BOOSTER FOR

= — CABLE OR OFF AIR USE

\ . l . improves TV and FM by resto-

ring signal loss which hap 95

= ' pens during basic VCR ins!al

lations and multiple sel instal-

lations. 75 ohm. S4TVA103 17,95 EA./3

SATVASEA... delective ‘'as-is'" VHFI/UHF block converters. *U-

Fix"' §1
SATVBM1... OAK V26 factory rebuilt cable converiers $54.

SATVAS91... Lindsay V2-U VHF/UHF block converters (brand

.349.95
. $50.95

new)

S4TVCa.. Used
8.

S4TVC330... OAK RT35 t]ewe] hox: 3 channal remote (used-

Guarastead

RCA 38 channel set top converter.

Tandem - side by side VHF and |ONe. It works like a charm! Try one on our 30 day Guaranieedicy b o A
set lo channe ccn\rcﬂeriuse
Eynﬁk:?“:lr:man mo.ﬁi"‘":{i::‘ mﬁne‘:’ back guafanlee! guaranieed) . i $89.95
é r R ,P Y620 DEALERS WANTED SUTVASES. Used (as-is) OAK V26 28 channel cable TV i
x ' ! (1oL ) Lt T RS T s ) e O L LT r T
ATVCIOBINUSTIIAMER, | 9CT28-2, £286 7031, _ S47VAS95... Used (as-is) TOCOM DG1000 remote control 20 chan-
S132AAFB. nel CONvenar $20.55
!lﬂ'ol‘l SURPLUS 05 DELIVERY HANDLING & INSURANGE CHARG B == ===
UHF TUMERS Find the total amount of your order and your zip code ETCO Electronics
Brand new production sur- ':;v':m“"':. o ith peiow m‘?n ﬂl?u “:om Dept 551
I il U
ELﬁrﬁ'ei?l'f iﬁ?r‘:?'t'i?é'iiﬁf ol oo Sa!""” | I Your Order Totals Plattsburgh, N.Y. 12901
cable TV converters, efc s47SU285... Solid state VHF plo : . Send my free ETCO Catalog now.
54750099 luners. .. ... 598 $20.01 10 $30.00 3.52 4418 |am not currently receiving your catalog.
VHF/PM 75 ONM T0 300 ONM MATCHING TRANSFORMERS | 3300110 540.00 4 621 |5 78
SATAENES .rugged out- $40.01 to $50.00 6.51 in Name
00T VErsion . $60.01 to $80.00 B.61 10.81 ANddrass
very popular. Use lo $2.29, $1.95 ea./5 Over $50.00 1038 | 1355 res -
couple and match cable 89¢HA./S S7AEs2 with builin | heck Wi order, plaass. vies & Mastercard O K- — City
TV lo TV sel. Also couples VCR machi- CB interference filter. .. | s3i65'tax Dealer & Export inquiries invited. Our tele- State ZIP

nes, TV games efc. 5-300MHz S4TAE380 $1.95, §1.7S EA. 75
B g i FE B =

none order desk nﬁ&l closes
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RADIO-ELECTRONICS
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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. Plans and
parts, Build or buy. For information send $2.00. C &
D ELECTRONICS, PO Box 21, Jenison, Ml 49428

SAVE steps, money. Use your telephones as an
intercom. Plans $5.00. dB ENTERPRISES, Box
453R, Westwood, NJ 07675

METAL detectors, p5fcho acoustic sound gener-
ators, 1.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 sla?e design. Easily assembled.
Catalogue: $2.00 (refundable). NDS, Box 12652-R,
Dallas, 75225

OVER 200 Ero'ects and kits, send stamp for list.
MATCO EL cirnomcs. Box 316R, Cadillac, MI
49601

SHARE
THE COST OF
LIVING.

GIVE TO THE
AMERICAN CANCER SOCIETY. ¥

N © FREQUENCY COUNTER 35MHz

kit & SQUARE WAVE GEN. 1Hz to 99KHz—
© OHMMETER - 3.58MHz Xtal — Regulated PS- Five
.B" Readouts-Low cost TTL Circuits- Automatic

q one @ CAPACITANCE METER JpF to 999KuF

Decimal Placement-Be AMAZED —Build it for
$60 or less. | Purchase the plans,drilled P.C.
board 4-3/4" by 6-3/4""and front panel decal
It 79 BAGNALL ELECTRONICS, Retund-
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 cartridge,
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 EFROM 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 Pulse Kit....$39.00
UHF Sinewave Kit.........$37.00
Special Both Kits..... .$59.00
Informative Catalog......

Kits include all parts, manual and an
etched & drilled PC board. Send for
our * Informative Catalog * and find
out what type you need.

J & W ELECTRONICS, INC.
P. 0. BOX 61-B

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-
|n2 kits, Eqneratt variety of IC's, free catalog. MER-
gaanlL ELECTRONICS, Box 2503, Hialeah, FL

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

FREE

KIT Catalog

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

contams
TEST &
Phone 415-447-3433 EXPERI~
Write or Plhione for FREE CATALOG. MENTER S
Average 1 minute Saturday call is 21¢. EQUIP

SCIENTIFIC INSTRUMENTS
DAGE BOX 1054R LIVERMORE CA 94550

AL =y ELECTRONIC
| &=l ORGANKITS
by g 3-4 Manuals
THEATER and CLASSICAL
Refundable Parts

Waurlitzer reproductions  Brochure $2.00  Catalog $2.00
e DEVTRONIX ORGANS, INC., Dept 60

6101 WAREHOUSE WAY, SACRAMENTO, CA 95826

( CASSETTE HEA
CLEANER

* Wet Type Cleaner
e |Includes Cleaning

Solution
* Same as Major
Manufacturer _—
Ot 1>
PART NO.
CE390 $3.89

(1-9)

= QOutput: 48 mV

$7.50

- (1-9)

"\ ( CEl 2010

* 7 mil conical stylus
* Response: 20 Hz-20kHz
e Tracking: 2-3 gms

$G6.75 |

(10 & up)

PART NO.

ARIA CASSETTE

e 1 Year Warranty
¢ High Quality,
Low Price
e Box of 10 folds
into Counter Display

S - CE 369

* Output: 4.8 mV

TAPES

CEl 2011E

e 4x.7 mil elliptical stylus ‘
* Response: 15Hz-20 kHz
* Tracking: 1'2-2%2 gms

$10.75 $9.75
RO, (1-9)

=
-technica

L)
Mild IMNEWATION © PRECSMON | MTEGRTY

{11

(10 & up)

$1.39
(1-9) PART NO.

$1.19 AC-453
(10&up)_/ pLC

( AC ADAPTOR

Converts 120 VAC to 6, 7.5,

and 9 VDC at 300 mA. $3 99

(1-9)

$3

® (10 & up)

$10 MINIMUM ORDER

NATIONAL

CIRCLE 60 ON FREE INFORMATION CARD
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THE SHACK" HAS WHAT YOU NEED FOR HOLIDAY PROJECTS
Plus Great Electronic Gifts for Everyone—Visit Us Today

Autoranging DVM

Micronta® 31/>-Digit LCD DVM. Our best—the
multimeter that “‘thinks'"! Choose the function
and it selects and displays the correct range
automatically. Big liquid-crystal display, “beep’
and range-change indicator. Measures
, B0OVAC, 200mA (both AC and DC),
2 megs resmtance with super-accurate low-
resistance readings. 6%ax 3'/2 x 13/a". With test
leads, spare fuse. _Requires two “AA" bal‘laﬁes
......... 9.95

continuit
to 1000

22-192°

Actual
Size!

Just 11azx 3ax 14" | SPDT
contacts: 1 amp at 125VAC.
55-0hm, 90 mA coil. .100"
centers. 275-240 ...... 2.49

« Tests Forward
Conduction of
Diodes and
Transistors

+ Selectable “Range-

" Hold" Circuitry
Eliminates
Undesired
Switching to the
Next Range

__ Better Way to Build!

Design and Debug
Your Circuit on a
Socket. Transfer
It to Matching PC
Board—It's Easy!

276-170

276-174

276-175

5 {I?MIFHHHII"I'iffIH!ﬂllﬂ!lllll]lllilli 1
RTEH. |

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 points. 21/16 x 57/18% /18",

..................... 3.29

[Bl 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 points, 21/s x 6",

Modular IC Breadboard Socket. Smaller
version of above has two bus strips, 270 in-
dexed connection points. 2'/a x 35/s".

Computer Communication

AY-3-1015

Single-Supply UART. AY-3-1015. Full-duplex
universal transceiver accepts asynchronous se-
rial binary characters and converts to a parallel
format, and vice versa. Selectable baud rate,
number of data bits per character, stop bits and
par:ty mode. Fully buffered outputs. Low power
4,75-5.25VDC. 40-pin with specs and data.
o e Yo 5.85
RS232 Quad Line Driver. 1488. Interfaces data
terminal equipment with data communications
devices. Can interconnect different logic families.
Protected, current-limited output. Spiit supply,
15VDC maximum. 14-pin with data.
276-2520 . .. -1.79

RS232 Quad Line Receiver 1459 Use wrth
above. Will perform logic level translation, Sec-
tions can be paralleled to obtain multiple outputs.
Input signal range + 30V, Built-in input threshold
hysteresis. Single supply, 10VDC maximum. 14-
pin with data, 276-2521 . . ............... 1.79

Dual Peripheral Driver. SN75446. Can take
a logic-level signal and drive a relay, solenoid
or other device directly, up to 350 milllamps,
50VDC, TTL/MOS compatible, diode-clamped
inputs. Single 5.5VDC supplyI B»-psn with data
276-2530 . . . .2.79

Bargraph Display
NEW!
i 399

MV53164. Easy way to add me-
tering to your circuits! 10 effi-
cient yellow LEDs in 20-pin DIP.
276-082 3.99

Synthesizer IC
2 49 Build a Gift!

NEW! 16-Pin With Data

SN94281. Add controls and a
speaker to produce amazing
“arcade" sounds. Kids just
love it! 276-1767 2.49

Check These RF/IF Bargains
A NEW! &
99° 150

Pkg. of 2 Pkg. of 2
For Receiver Projects, BFOs ’
[Al455 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

Panel Lettering

Four sheets
of rub-on let-

| numbers and
calibration
marks.

ters, symbols,

Joystick Pots
495 Each \

For computers,
radio-control
models, more.
Quality linear-
taper controls.

1" shaft.
Ohms Cat. No. Each
40k 271-1706 4.95
100k 271-1705 4.95

12VDC Solenoid
NEW!

== ' n99
1ex 1116 x 118

Plunger pulls in /8", holds up
to /s Ib. For robotics, model
railroads, opening valves,
more. 31-ohm, 430 mA coil.
273-251 3.99

595

Play It
SAFE!

Neon read-
out warns
you if a
120VAC,
3-wire outlet
g\ or extension
cord is faulty.
5.95

XLR Adapters

o

f
Built-In Transformers
[A] Adapts mikes having A3M

connector to /4" input jack.
P R | s s s e 9

[B] Adapts high-Z mikes to XLR
input. 274-017

Push Switches
NEW!

119

"“Soft-Feel” SPST Push-On/
Push-Off. 3A at 125VAC.

1% 3fax 918" 3/s" mtg. hole,
275-1565 . e 1.29
Momentary 2?5 1566 . 1 19

Portable Solar Panel

2495

NEW!

Radio Shack (el
EXCLUSIVE! ™

» 6 or 12VDC Output = 32 Full-Spec Cells

Ready-to-use panel of polycrystalline cells

turns you on to the “freae™ electrical power that's
available every sunny day! |deal for charging
nickel-cadmium batteries. Will also power radios,
calculators, toys and many other small devices
directly from ol' sol. Usable output with full sunis
approximately '/z watt: 80 milliamps at 8V, 40 mA
at 12V, Special lens and detachable 5 x 4" refiec-
tor panels allow maximum collection with mini-
mum repositioning. 48" plug-in lead with clips.
53fa % 41/a x Sfu". Not for permanent outdoor in-
stallation. 277-1250 . ... ..ovvrrianvnnn 24.95

Radie fhaek

A DIVISION OF TANDY CORPORATION *« OVER 8500 LOCATIONS WORLDWIDE
Retail prices may vary at individual stores and dealers
CIRCLE 50 ON FREE INFORMATION CARD
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MORE GAIN
THAN A VARACTOR UHF TUNER
SATISFACTION

S PA RTAN Electronics Inc.

(516) 499-9500 GUARANTEED
4 $15.00
6094 Jericho Tpke. Freq. Range UHF470- ° ° °
Commack, N.Y. 1175 st This publication

167
Part No. B20 Available on request: Ch 2 or 4. . 2
m Mammgd High Gain Tuner. . ......... $15.00 ls avallabl e

0 0 s II:; flrist t:'\éng we do rf chantge thl: st,t%:dard = z
iode found in every tuner to a Hot Carrier
$205 o in microform.

2. The tuners output is then measured and

g‘ff&?’"""“' SerBive 55 compared to our computer derived chart
Ve 1515 Grashe P ?«""“ e from which we determine the correct
3K e Sxpanow s value coil to add across the IF output for
T P e T maximum Pre-Peaked gain. i B
T e e e 3. The tuner is fed a standard 10db antenna T2
Vo e il o [ierace B input, and while monitoring the output on v e e
Dsict E¥phccey 115.00 our Spectrum Analyzer, the tuner is tuned
to the desired channel and its oscillator is
ZamYo!pEEo ACCESSORIES offset for the desired output frequency as
sk o e ”" follows:
;\;’g&;‘:g:,m, ; i 33 Ch. 2:58Mhz Ch. 3: 63Mhz Ch. 4: 68Mhz
ame Swilch 3.95 We call this st king because the tu t looks ik
"”"""‘: AWE-RS08) 265 :eg;ak on ﬁ%o:ﬁ:mmg:: m:d nmmmffr:?upoint of that
is actually adjusted for the desired output.
13" BMC COLOR 4. Finally, we measure the tuners output one
MONITOR more time which is again compared to our
Com posite Video sound computer derived performance chart to
5299 ascertain the correct value of the second
coil which is added to the tuners internal
ions.
DELUXE 40 CHANNEL This g&nﬂfgtﬂssmqw by GILCO and its our computer
VHF to UHF Block derived performance charts that make our tuner Imteri I:’al's
beca almost e tuner gets a different value coi
Converter $38.95 ea. it's p:?m and then a diferont valos cof aer s peaked. The
‘ : - combinations are endless and the way we datermine the values
Features accessible fine tuning knob IS our secret.
included: matching X formerand two cablesf PRINTED CIRCUIT BOARDS
ntrol Data Disks Part Nq, B21_ Printed Circuit Board. . . . .
[ CC;er B 15 1. This Printed Circuit Board uses only one
GE@ SS3D $23 95 jumper, others use 9.
= 2. The component layout is screen printed on
the Component side of the pre-drilled P/C
i - Board.
Refu_rblsheg y 3. The solder side of the P/C Board is covered
Monitors 12" diagonal with High Temperature Solder Resist for
95 5 ease of assembly.
= 4. This PIC board was designed to take advan-
ATARI tage of the Gilco High Gain Tuner which o - - 3
o e e A o means its circuitry is simpler and more UmV@rSlty MleOfllmS
810 Disk Drive . : 3000 efficient than those circuits that require .
Ebson cat o 550 o e inferior Varactor Tuners. International
3%:"?:::::‘” S g% ELECTRONIC PARTS KITS
Aan 800 166 o 85560 Part No. B22 Complete Parts Kit. . . . . . $80.00
V;’é;‘ﬂ",;lm, Ok et All resistors (30), Potentiometers (1-5K, 3-10K), Panel Mount Please send additional information
E::Ihn (cartridge) 34 50 (10K), tic Capacitors (6), Ceramic and for
Soaiaids gc‘a‘r?;"%. " S Mylar Disc. Capacitors (35), Variable Capacitors. (4), All Inter
Missile Command (cartridge] 3450 grated Circuits (7), Voltage Regulator, Heat Sink, Diodes (4), IC Mame
S s (cikdon] ; o Sockets (4-8 pin, 3-14 pin), Power Transformer (24V/1A), Coil
Caverns of Mars (disk 3450 Kit with No. 26 wire (4), Speaker (4"-3 0z.), Standofts, Coaxial £
Rasermbler E“‘tﬂ.’.‘;“i, AR s s e 950 cable, All misc. Hardware, etc. All parts are individually Institution
| packaged and labeled.
42 Chan nel Remote CATV All components including the wire, Hardware, Coaxial Cable and Street
heat sinks are included in the kit. Thi -
converter se:nbts;nhmo 1mr1n start :o‘nnish |s|,’:nilsy 4| hmrlss diaiit el Ci
Jon/off Fine Tuni Order all 3, B20,B21,B22.......... 110.00 157 —
ggf;"gg e iUng Order 5 each, B20, B21,B22. .. . .. 95.00/set State Zip
; ACCESSORIES: AMPLIFIERS
Part No.
40 Channel VHF to UHF A02  New2Stagelow  Kit$18.00

Block Converter Noise 28db gain RF 300 North Zeeb Road 30-32 Mortimer Street

L i ept. PR. Dept. PR.
28.95 Ea. Amplifier Specially erntmi;m. Mi 48106 London WIN 7RA
24.954 & up designed for kit builders USA. England
A03 New 1 Stage Low Kit $10.50
0] ® Visa, MC. BAC, Amex. Check Noise 14db ga'm
O EE AAET0: Money ¢ Amplifier
ol Min Order Ry , A04 75-300 OHM matching $1.00
T W 0 ping A 60010 25000 $450 Transformer.
5 25100 f0 500 5,00 F59 Coaxial Connectors. . . .30
L 501.00 0 850 Mail order only. Send check or money order to:
o 751.00 1o ) 200 GILCO INTERNATIONAL, INC.
D, far monitors Over 100000 2.50 o 30'5. %2'3.;;9"?1' %w!.&aaﬂ %
o (516) MonTh TuWF e'(aﬂd ]Il-nandllmncloramrs nva?ssa.aw‘sfr.l.wm
g 499-9500 9-8 9-6 - FL residents add 5% sales lax. Please wite for more lnformation
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EPROMS STATIC RAMS

‘ om uter (1ns 3.00 2101 450ns§ 1.85
(45ns) 2,99  21L02 (250ns LP)  1.55
5v450ns)  3.49 2111 (450ns) 249
2716-1 5v 350ns 7.85 2114 (450ns 175
5v 450ns) 7.85  2114L-3  (300ns LP) 1.85
5y 450\"15; 6.49  2114L-2  (200ns LP) 1.95
ro Uc s 5v 450ns Call TMM2016 (200ns)  5.49
? TMM2016  (loons)  7.49
ns o
DYNAMIC RAMS Emgﬂg E‘Egg"‘ ga”
ns a
VISIT OUR RETAIL STORE |nc. g 1 avideis RO & el
e ns 1.25
AND RECEIVE A 5% DISCOUNT! dsons 172 LP = Low Power
ns Ccal

3250 KELLER STREET, #9 SANTA CLARA, CA 95050 Z30 WE Wl L L B EAT
8000 16K APPLE Pl ANY COMPETITOR'S
RAM CAHD Z80 A CTC 6.95 A M R
8035 6.95 8239 4.75 Call for Complete List
ggggA 733 8243 4.75 Upgrade yo;.!.;fg;;APP."e " P 5 P R IC ES !
3. 8250 14.90 to fu
S080A o Al 450 MICROPROCESSOR C " b .I: b
aggg 33_32 gggg . g.;g BARE BOARD 14.00 REAL-TIME CLOCK d erore VOU Uy
s1ce  gze 2 450 | KeleViBLED & TESTED 3509 i
. = T 5
8741 39.00 825 8.50 6.90 CRYSTALS
8755 5408 8293 3500 LEDS 6500 UPGRADE
8202  27.95 8275 29.00 gz.?sa KHZ 1.93 g%‘?i 3.90
8205 3.45 8279 9.25 | Jumbo Red 10/1.00 YOUR -0 MHZ 4.5 7143 3.90
8212 1.80 8279-5 9.95 | Jumbo Green 6/1.00 6502 5.49 APPLE 1.8432 4.50 6.5536 3.90
8214 3.75 8282 6.50 | Jumbo Yellow 6/1.00 | 6502A 9.45 %‘39?152 g.gg ?boo 3.00
8216 1.75 8283 6.50 6504 6.90 or iz 20 R e B
8224 2.45 8284 5.50 6505 7.65 2‘2; g 3'30 13'3 8 3-30
8226 1.80 8286 6.50 CONNECTORS 6507 9.90 TRS-80 32768 -90 18.0 3.00
8228 4.50 8287 6.50 6520 4.35 i‘g 9545 g'oo .032 3.00
SR 28 e =a.08 Eg ggg y:lr?ale g'gg 225% ;'gg 4116,200ns 5.0 3.00 590184  3.00
: 8289 143:00 Yins 535 Hood 120 | es51 11,75 8/10.00 5.0688 3.90 -0 3.90
1771 16.00
1791 27.95
741500 .24 7415123 .95 7415253 .80
T R A el (80O0) 538-8800
741502 .24 74LS125 .95 7415258 .80 1797 49.95
741503 24 7415126 79 7415259 2.80 -
741504 24 7415132 .75 7415260 .60 Interface
741.S05 .24 7415136 a9 7415266 49 —
741508 .24 74LS137 .95 7415273 1.60 8T26 1.65
A
B 5 E 8T95 95
741512 30 7aLsles 110 7als280  1.95 8T96 .95 (CALIFORNIA RESIDENTS)
¥ 8T97 .95 :
741514 89 7405148 1.20 7415290 1.20 8T98 k ALL MERCHANDISE IS 100% GUARANTEED
741515 30 7415151 75 7415293 1.79 DM8131  2.90
741520 24 7415153 75 7415295 .99 DS8836 1.25
741521 30 7415154 1.75 7415298 99
74LS%s 30  7arsise 89  sarssss 143 |licse
- {IC Socl
741527 24 7415157 75 7415353 1.49 Lt SR
741528 30 7415158 75 745363 1.49 8 PIN .10 .49
741530 24 7415160 95 7415364 1.95 14 PIN .12 .50
741532 36 7415161 95 745365 .89 16 PIN .15 .57
741533 55 7415162 95 7415366 .89 18 PIN .20 .85
741537 55 7415163 95 745367 69 20PIN .25 .9
741538 35 7415164 95 7415368 69 22 PIN .25 1.30
741540 30 745165 95 7415373 .99 24 PIN .25 1.40
741542 49 74L.5166 1.95 7415374 1.69 28 PIN .35 1.50
741547 75 745168 1.69 7415377 1.40 40 PIN .40 1.80
s o amn e e ey
741551 230 74Ls173 .75 7415385 1.a9 | W/W=Wirewrap
741554 35 7415174 .89 7415386 59
74LS5 E35 74L.S175 .89 7415390 1.79 LINEAR
741563 1.20 745181 1.99 745393 1.79
AR s shs e i
74575 .49  74Us191 .89  7aLsa2a 2.9 | CM3%2 32 L7437 23
74L576 .39 74L.5192 .89 74105447 75 LM309K 1.25 LM748 49
741578 49 7415193 .89 745490 1.89 | Cm3ii 64 LM1310 2.45
741583 75 7415194 .89 7415668 1.65 | "m317T 165 MC1330 169
74 LSBS .95 7415195 .89 7415669 1.85 LM317K 1.70 MC1350 1.25
74 L.S86 .39 7415196 .79 74LS670 2.10 LM318 i49 MC1358 1.69
741590 65 7415197 .79 7415674 9.50 | "mM323K 375 LM1414 1.49
741591 .79 7415221 1.10 7415682 2.99 LM324 ‘59 LM1458 ‘55
741592 .65 7415240 .95 741.5683 2.39 | "m337k 3.90 LM1488 95
741593 59 7415241 95 7415684 239 | ~v33g 2o LM1489 ‘95
74 L.595 .79 7415242 1.79 7415685 2.39 LM377 2'25 LM1800 2'45
741L.596 .79 7415243 1.79 74L.S688 2.39 LM380 1‘25 LM1889 2'45
7415107 .39 7415244 95 7415689 239 | m3ge 100 CM3900 ‘59
7415109 39 7415245 1.89 Ve 38 EVERT T o8
7415112 .39 7415247 79 811595 1.65 | ~m2se ‘68 CM3914 370
7415113 .39 7415248 1.20 81L59 1:65 | thses 98 EYELIT 370
7415114 49 7415249 89 81LS97 1.65 | “m566 1.45 LM3916 3.70
7415122 45 7415251 1.25 81Ls98 1.65 | cvsey ‘99 75451 2e
LM723 49 75452 .35
LM733 .95 75453 35

S :
Do Kau Computer Products, Inc. M.-6:00 P.M. TERMS: For shipping include $2.00 for UPS

Ground. $3.00 for UPS Blue Label Air. $10.00
3250 Keller Street, #9 minimum order. Bay Area residents add 6%% Sales

Santa Clara, CA 95050 Tax. California residents add 6% Sales Tax. We

(800) 538-8800 VISA master charge reserve the right to limit quantities and substitute

THE N TERBANR (AR manufacturer. Prices subject to change without
Local Calif. Residents (408) 988-0697 [ TR 3]  notice. Send SASE for complete list.
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ittt MICROPROCESSOR COMPONENTS [B= b

bort M 2Pl Pris. o~ MICROPROCESSOR CHIPS——— DYNAMIC RAMS .
SNTAISEN 18 .59 s, *" uBtTan d -
SNTAISTN 16 58 =) () §j024x1 (3000 s | TodsEv Stopwatch Chip, XTL
SnTateon 18 ea | Py it 27 B 40381 (2%0ms 249 | Tio6cRL 3% DYLA/D (LCO D)
SNTA1EIN 18 g || |DMISOIADC a8 CPU- um-u Com. Temo Gr ) f AT16N-2 & |sm::r=m 1.8 - 8/14.98 T100EV/ KA* it Board, Displey
SNTAIEIN 18 60 :&% 4 umwc:u Nlmuml ma_—i }2:”%: TI070R. nwwumnm\
SATIEI 1500 [ IR o My ey 416150 795 0/5) AL
s W | ¥ oHg 1280t Rar 4184N-200 R it "‘“’” KNS
SEONH-D 40 CPU-5 -4
SN74ESH 18 o3 | INSHOMONG 48 CRU (2 RAM] Muszet 40471 3% D A/DLED O, HLD
n INSBOTOM 40 CPU (B4 bytes RAM) 1 e 43-811 Lew Battery Vol incicier
% INSBOTIN ll w 1 Bagse Micra interpreder 1" WM 4 CMOS LED Stopwalch. Timer.
5 409801 (200w 3 Siopwaich Chép, XTL
- n !g,:m:i NE 4 Tomt Generaiar 5
4 il T ‘a8 :ﬂnummuml 20z 5455 1638481 {rsama] o Tona Guoerater 1 XTL e
‘0 ZWCIC 2% Coumer Thewr 35 1 Oncittater Controer 55
£ }: : IODMT 40 Deaik r:hrmw“iuchw 1 Freq. Counler Chip, XTL 1.0
A et m} ce3d Cors [N 81 Decash
el [Eeelit Bl s P T . mnmm 1 2 G i
1T 10/1 & 10 (T Inﬂ
S04 o ;:m“: :: ‘g Ca R 1 1 A Fure. CMOS Stepwatch CXT 1294
" pH NTAY b IN0-510/2 40 Seried 1/ \DLLIS"HCG 1 1 A Func. Sispwaich Chip, XTL 18
oy o | Bosie @ Sy 1 1 n 99
18 275 | swramn 24 185 | Zaax 40 CPU (MKRRBON-4)(780C-1) AMHz 1 n 2495
| Siien e e | BAEET B B 1 = ! e
3 SNTAIBAN 18 1 onous Rec. /Trans 11,
W om SNTAIESH 18 195 | ZBMA-OMA 40 Dt Access Cirount e : :x&gh’:’mwﬁé
ST SNT4190N 18 gg | TEOAPI0 40 Parafel 10 intorisce Controter 594 m Y] Counter DRI
2 =i NTHIN TBOA-510/0 40 Serid L nxcnmmumm 15 55 LCD 4% Digit Up Countar
60 B 780A-510/1 40 Seris /0 Lacks OTRB) 16 5 TRIEALIL 408 Dgrt Univ, Coumter
M4 SHT41EIN 63§ TA-S10/2 40 s-mn (Lacks STHCS) . 1 TRIAEV/KA® 40 arumm-cmu X
3 | swraiesy 18 09 | Z80A-S10/8 AD Serialy/ 1 1
55 shiavsn 18 o9 | 200 0 nmu,m-slumu 1
n | siadineu nyee | ZROBICTE. (28, Couner Timer Ciroul !
808110 40 Parahed |0 Intertace Controfier 1
A5 | swramen o | 2B o o 5
ENTAOTH 4 M 002 &0 CPU Mon- 55
sizasen 2 140 | zem0 @ Comen. Controlee b
sHTatogN 2 1919 | 8036 40 Counter/ Tewar & Parahed 170 Unit, 29 L
SN 1119 §800/63000 SERIES TeriBcon ErE
SNTARSIN b MCESOO 41 4 CMOS [85a1) il CMOS 10MV 5
SNTAITEN 20 195 MCESOXCP ‘0 PUM‘I tinck and RAM T | CUADS (6518) 10NV T,
SNTAZTSN 18 79 | MCENIOAR M mus ic A 1 D5 T
it uCEE21 40 - Adapl (MCE820) 4 S0 1 3410 2
148 N ucesss " Inluru Controtiee 15 745206 1 uu 1
SHTATATH suzaanan 18 295 | UCssos 24 da [MCB8A30-8) 10 L 18
SHTAT4EN surezbsh 16 295 | wcesso 4 n’mw ‘Adapter ] 0510 b H
SMT41500 SNTAISSN 16 55 MCEa52? 4 Synchronous Serisl Dala Adasier 82525 1 Bxd G f?-!SZOL] % EX
SHTAI51N : SNTaaoen 18 85 | Moesto 24 . 0-800b0s Digial MODEM E B212CPA o Rt/ indicatee 1
SHTAIEIN SATaeT 16 s || NCRER 24 400k Motstaler P 17024 2580
ot e MCESS0A 16 Ouad 3-stale bus. trany. (MCAT26) s AL | /983 Ietecall Dala Bock (1356 pages] 23|
), SNTAYEN 16 55 N wicesoooLs MPU 16-81t (BMHz] & H
SHTA1SAN : SH7a3oN 16 148 | wceswse General Purpase Int. Adagter o nen !
574155 SNTANIN 14 143 o] 1
8 B162s 2
Ll = lﬂllll SERIES TMS2T16 20488 7
Locy i INSB080A 394 | 2716 20428
T4Ls1 H TMS5501 Shunrmﬂm interiace (SIRC} 149! IT16-1 20488
75157 H IN58154 Bz‘ 16848 1/0 L e 4 4096x8 4
Wb e INEE2C08 Octal upnwm suucm&m 4 4 102438 B
gl A oPa212 -4 Ingut/ Dufpss MU27B4 2 BiEaE (4 1
T 1 oPE214 Priority inberrupt [mlrﬂ K MM2TE4-3 18 81628 (300ns e
ey o L oPE216 Bi-Directional Bus Driver PROMS (1
Tt 1 oPBZ24 Cleck Ganeratar/ Driver s :
ison | | oreae us it 45287 e PROM
THENUL L Drezas I8 Syenconl /B Doee fTksizt) et i PeoM
i T oPEzIE 4aem Controlier (7454 4 | T et PROM
| 58243 170 Expandas for 48 L !
L52 1 Kerooard Fi e PROI
f : . PROM
INSaT \Dinplay Controfer (T4C911) B r
74L52s1 1Ea24E Doty onioler (1400123 8 A45ATS
745257 INSE2S0N Jaya %) .10 42478
TALS: d DPEsT Prog oum ue;umn 4 TASETO
HiSies trizss Tres Puronaal 10 (PP i Jn
e 1
o 9 i E i gobrlepell 748572
ofg
Pz
Preg.
-8t X
TS ! DFE0T ;; 4 | i e 3
7415385 08310 tal Oriar 3 AL H Sead §.39 b Dota Shaet
;-cls.!u D3t ctal Latehesd Pecipteral Oriver 49 ETSIEIN 24
; e MICROPROCESSOR MANUALS & DATA BODKS | ousrsiach 13 gic (PALS)
1.1 TSI m L 1
u c:moz wuruml 750 | DMarsi 1] 5 s Fuoclise .o
N ;:tg;; ey M-2650 U 500 | OMBTSISIN 24 0M4B<d PROMT. 5 20 Oclal 10-Input AND-OR Gate Atray (High Dutewt)
o LSS U p ¥ Ll bl 14 ——DAT.I lCEIIJISITII] 20 Hex 12 Input AND-OR Gate Array (Higa Output)
1 Ly LI 3000 |9l iul cuos “L ?J [al) Converl. +5VI0-9v. 295 20 Ousd 14-npul AND-OR Date Array [High Output) .
iy % 14 20002 1960 Mat. | g‘ ! MC34T0P m m MRS 495 20 Octad 10-Input AND-OF Invert Gale Array [Low Outpat]
Bod| B BEESES (8RO leeing 1 " -
- DACO20BLEN, 295 .|
& 8 ih 3 Memacy Data Bodk (484 pg.) ADCOSO4 [1L58) 34 et o e e Low Dul
0011 mwmr anri\uﬁulw - DACOB06 -t O/ A T8% Lin | 195 nput rovert 3y | ewt)
1983 ADCOS09 -l ASD -Ch, Multi | 448 M Octal 16-Input Register AND-OR Gate Array
19!1! {ﬂ! Ml L] AY-5-10138 T [ 495 M Hex 16-input Register AND-OR Gate Array

M Ouad 16-Irput ber AND-OR Gate A

T CONNECTO RS s g LNeAR . BEEE

0525 - DSubmama!uteimee!s RS232) Solder Eyelauwne Wrap Edge ._”,,d "',}_:’;g: ‘: : T t:;m" 11
7 8 LM340T-5

"
L&

L7108

=

Accessories

Mood tor DE-9 Serkes Cos
M A1

:n

n »

3% n

35 L] ™ LMT1IN "
2 " ™ LT "
hi] L] L] LMTIIN "1
-] o 4% LMTION "1
t 25 Pin Plug (Mests RS232) 2 1188 | DL R i
g 25 Pin Socket [Mests RS232) p " U:

» L 1
-1 " o1es

u Ta5188° 6 1 b0 il

» TSI W 1. i

55 TASIOS 18 1 e

55 TASI96 W 1 " 17

= "

55 95

55

== e i -
ESEESRRCREEESERERBRIBS

w
s

IC SOCKEI'S
For Socket Required, See Column After The IC Part No. |/
EhoM A i1 | LOW PROFILE (TIN) SOCKETS | WIRE WRAP (GOLD) SOCKETS
o002 M W e 15 1090 100-00 LEVEL #3 is 1089 100-950
CoM0s 14 .89 e T BT} kT 1 o pin WW T 5 AT
gm :: 'g i) " 14 pin LP AT a8 u 10 pin WW - a -
g i3 ; Sl Ens el e o S A IR s e
ool W N » " 20 pla LP T n r 18 pin WW - " n 14 1w u + 1059 100+
w2 14 1S " w | 2 T " F 10 pia WW - ‘. 0o o olur b
Couny W 3 3 w | Mpalr ] £ H 22 pin Wi 115 118 1.18 i 2 B i SAIuF W 08
ol 18 . ¥ w | mpstr I 3 24 pin W n in m 1o Bt x % Lo E L
CO4015 18 3 7 n 36 pia LP u .u u 9 pin WW 1.58 1.5 1.48 720 pf _n. g; DATUF 08
coWOE WM 79 19 | wpatr 36 pla WW 188 178 19 40 pf A 5
8 oy 5T n 1w | = Soldertan Standad Tin & Gold Also Avaliable — | 40 pia Ve M M n MINL “LUMINUM ELECTROLYTIC CAPACITORS
= 4010 W M % }: $10.00 Minimum Order — U.S. Funds Only  Spec Sheets — soc oaeh Axial 199 100433 W+ Radial 199 10049 so0+
= Codo20 18 75 8 S California Residents Add 6': % Sales Tu Send $1.00 Pos our i‘gﬁg A ‘;ﬁg iAo
o il e o E] n | Po — Add 5% plus $1.50 Insurance FREE 1983 .MM'E o c.l. ALOG e VAR O B VA
c . U g :: Send a.S.E for Monthly Sales Flyer! Prices Subject to chlng. iaagsvv g: ;; X i.sm: t? 3 ; 3
5o fass i B 8 5| &m0 R Vs
Il |coes 18 2 | Dion o\ | erce e :: Em F M ] L7500 18
= Co4027 18 45 | coeom w2 | Moate 18 1ass Telox Numpe, A1asy = .2 HIN 5.
w oz W @) cowrs W m | MoMat Mo11es .2' Telex 176043 sy ROR B[R 4 B
é Coame 16 M| coaore 8 T8 | MCHAR2 18 1 ELECTRONICS 100/50V TR 47 e
o= el el W 4| Moies 18 795 S/EVERE RN Rt
(=] W i Meglh e aat Sl s et 1355 SHOREWAY ROAD, BELMONT, CA 94002 'Ef”ié‘: 5w ;m‘%’m:; b
é (erilCotey) OGBS 4 ASTDL Moust o LW ) 12102 PHONE ORDERS WELCOME {415! 592-8097 OG0 w8 | dnasv 8
——

-
—h
L]
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Frr gl KEYBOARDS — POWER SUPPLIES  FIIEEI

8K TO 64K EPROMS — 24 AND 28 PIN PACKAGES MICRO SWITCH 69-KEY KEYBOARD :-‘.::"."“ single of double density. Record
Seli-Contained — Requires No Addllional Systems for Operation m:m: (-am unnuu:m mh.‘i;aa‘m 24.pin Edgn .“m[ B‘gﬁﬂ‘.&:\:}n&g tl’:ﬁ‘a:‘rle-
164Lx 5% Wx 1%"H | Part No. KBBSSD12. z [Fll: Into DTE-20 Enehsum ........ $19.95 sach Iurld -‘:.l:.n r";'n:“ Incl. case, power nlw
_ MICRO SWITCH 85-KEY KEYBDARD g:lg:! E] pwmf: Sie W X 8D X
Keybeard, 28 P Edge Card Conmection. 3 i SYDC. Maln Kaybsard
" %Wu&—u Koy Pads for Curaor and word processiag hu : PartNo,  Limited Quantityf
23°La5W W1 38 | Part Mo, 855D18-1.... .. ... S ..529.950ach QFD200..........0..... $179.
WICRO SWITCH 83-KEY KEYBOARD (PARALLEL) MO0 S 40 breche, 390% "';'1 g';g
% llmﬁhh:nﬁl:ﬁu-ﬁd.mw 4l'l' \ﬂhﬂ?m HIMUMKWU
Hnnousnzzr o DTE-20 Ench s $69.95 each
POWER SUPPLY +5VDC @ 1 AMP REGULATED Trantaction Tech EXPAND YOUR TRS-80
e AR T I TR [ K e
e e Par No.PSST104 oo S19:88amch | TUSHS 2 A 1K Recairs (3) Thee Kits
JEGG4-A EPROM Programmer . ............... $995.00 WWER SUPP'L* T @ TAMP “E““U‘TE"-' B Induntrien Color = From 4K 1o 16K mq"m {1] 0 mxﬂ
Assamblad & Tested | Includss JM1BA Module) EJM ?WW o lost, ’"*&'-‘;""'k"‘-.’..':'é":‘.é‘i‘.'.‘.‘ R s m“-‘ o :‘i ‘L :
JEBES — RS232C INTERFACE DPTION — The JE£65 RS22IC interface 0% 537 - T e Goa 3 LI I Dieseien 20 Reeind
Efs%: rovoed e TRE 809 MstH 1. Lnf-ﬁﬁ‘w'-uﬁ: Jmsmlé..;f“:‘;: Fart No. PSAOTD . Tales .§24.95 sach SS[] 16 2L LS """"' :
3 [ computert POWER sumv 5VOC @ 3 AP REGULR Dt 2 Onversion Ri
.Ll?ﬁi‘iim.\;é :;:,:::w:,;..:?:": S R w;ms 00 ) : hr-?mc Mpsinth 3- 0, STIC 1.5 amp. A :." Kit comes complete with 8 sach MM5290 (UPD416/4116) 16K
Assembled and Teated |Inciudes JM16A Moduls) ! A : bl LH;"'"' 7 Dynamic RAM (*ns) and documentation for conversion.

EPROM JUMPER MODULES — Tre JE854's JUMPER MODULE (Parsanal TAS-16K2 *150ns

JEN Bl Mot At JE S ot it L~ MI.ILTI-VEILT&GE POWER SUPPLY + 5 +12, 2v0C REBI.II.ATED TRS-16K3 *200ns . .
g;_‘:“’ e T190W scht conectns o prcu i fept: I0E125VAC, AT, /0S.TIOVAC, 4T.80z, Oult, 4 3V0C @ 2 amps M voc @ | TRS-16KA *250ns .
Mo, EPROM EPROM MANUFACTURER PRICE ’ d I e ,“, g MM m"_‘""“-"‘l bkt L LT TRS-80 Color 32K or 64K
JMDeA 7708 AMD, Metorola, Natienal, intal. 1 $14.55 | Part No. RAD250 . St ciaeniao .. +$39.95 sach
e Tuet e NS [T | FOVESUTLY SSVC @ 7. MNP, 12900 @ 15 AMP SWITGHNG | {cees oo Wb 8. SISLE Gre) KO BAMS
i s proesitEl L ML) e | EERT Iopet. TISYAC, 060N @ 3 o/ 23VAC, S0z 0 1 Faa vt vapply sehect swi- ; ety d
il AMD Fubesu, NEC, Hitach, Ikt 1495 f m[ki?;:ﬂuhun SVUC @ 7.5 amp, soy. A1 B, pow. caed. T1% W from 4K-32K Memory or 16K-64K Memary.

Part No. PSS4VO . e ... ....349.958ach TRBBAK2 OO0 ;i ot st r e A Smo e L s e P $54.95
POWER SUPPLY l Chnnnll S\vllnhlnu er Supm

lhr:mu« mbat-computer. tnvminal. medical ul? centrel applicatisas. In-
m mfﬁ:v -440Hz. u!n:gn -5 uou nz\'nnou‘.q ::n:::
PATOR, BIEL L 1T AW A dtnransee I\\ 5.

SECURITY ALARM SYSTEMS = PWUIECEIOM S =2 BN el

POWER SUPPLY Mln:uhk s-rn:nlng l-Zl‘n'IJl: Iu 5 Mm

Home Alarm S!'lllm Ael, & 34VOC, SVOE @ SA, 0VIC @ LA, SVOC © 41A 12VDC @ 131, 14YDC @ 1,04, avoE
« Salf ingiallabion o Presatiabie w/indoridusl rrtcten. Inpt: T1SVAC 10 B0z, Dutpet variations withia 20mV, 8.257L 1
R e e Iiiwea
et ow, mrﬁfur::lrmm[: lum:)l:.:m JEI24R hsuembid aTested M ©.$99.95 sach
duan'e o] = Delayed hare
Syt mm:?.::,ﬁ“ siaten wih SDRENSEN Flagulated Power Supplies » 36cim free alr delivery
sets & connecling wires ke entre sysiem 's open (SOC) power supplies are series- 2 3325 5q. 1 Lﬁ?ﬁ f%"& m
ST-05 Hema $59.95 regulated solid-state sy to provide reg. DC =10 vméac.'ggriz uty a

Door Security System

voltages at 6 levels (2 -28 vlrll\qe}. These unlia are open-framed
» Coded door amrm, » [ngtant or 7-second oelry for

on siurdy black

FEATURES: ummmw Lllﬂ @ 50-53Hz. Lew
blg :-u: it Veltagn Amaet cantral,

* For Apple users

PWS2107U fsied juseay : . .. 9.95 ea.
o "'w.-“":: ':..'m ot “PWS2107F Now . .. ... ..514.95 08,

.
e o oy Muffin-style Fan
ES-07 oo parm 329 95 g - q[}sﬁac{m free air delivery
.4 5q. x 1.50" depth.
_nnﬁ»ThlLe“f?’tharm S m” g - :n yrs. cont. duty at 20 o
oy sacre 3. cacn v st W et Lt
" !
3’3‘:::'{; ,mﬁys‘c?m,;;; i “118v 50060Hz 14W. WL 17 oz.
B o ot o, st g Koo 2 MU2ALU  Seel, ... 599
m‘i‘;fuu]-n tna sudible hom: & .|r-n; fined RUGVBOXH n *MUZAIN Mew........... 814 95 ea.
one 104 lusa! — 30 individual st 5
CA06 msmn gu.gs | emmeesamem it iiaba e  BUG BOX ™ 1) i JOYSTICKS
= ty injection mi plastic = T plastic cover :
— slides & locks = Cover marked winumbers 130 J55k K Linear
“x 375" % 5 deep = B
——— . | 1 2 LA 5% 0 ™ SYSTEMS Towhts ..
BUG BOX™™ J5-100K
B) Blue. (R) Red, (W) BUG CAGE'™ (BGC-001-___) with Bug Boxes " TaperPots .........54.95
DIGITAL QUARTZ TIME PEN Viite: 07y Yot o 150K Linear
:tr'._m Hers, Wi, Swceds, Mo oy - ol Coa bogey | PariNoJColrCode ______OTY PHIGE | LS| BIG BUG BOXT™ — ossgnad 1o store 8150 TaparPots ... ... 8475
e By BATOIT I aIIAn 10 e | S e saoerimata mashuring - X 4150k : ; weao (K@) Vidso Con-
TILK  msek/Gekd Trim $9.85 sach ANTISTATIC 5 deap = Threa veriicai a:?d }lhwtmhum: 5K (Plctured) troller in Case. .. .. .$4.95
E:EE m?r“ iz gg:g :::: =g:$ﬂ| ::; i |é s &20 nmnnc * Box sizec 4.0 x ;{! % ight: 1.75 oz UV EPHOM E
I rim &
BUG CAGETM — 12 ocations sorebugtores, |, __LSI BIG BUG BOXT™ 2 raser
R s smew o Bl Tt oo B, | g ool e coie N B, 03 e ==
STIC K-ON E"zf.:cn Tage h:‘s‘; slipon locations » 2 cages per | PART NOJCOLOR CODE _ary_paice [2chips — 51 Minutes |~ wy ™
+ Cage size: 51/8" x 57 x 378" =4 colors | BLX00T] ) S B [ E ) <
CLOC K a:nl-nt::_r ]Tl'ﬁf\r’pi“"v color code: (B) Blue, (R | sLxo10( ) ... T ] “\ —eAR
4, ol ANTI - —
Part NoJColor Code Price BLX-001- JAS . N ensnens 3 B A9 " e r—
5.Function LCD | soceeii 12cesesmioeses. $11.95/pkg. ;::g:mc]::ll v ——— 1 Chip — 37 Minutes
i BUG TRAYTM — et mle el 1o b
Quartz Digital | B TN e Sam S cave ioses | BASICh SOmaae i 0 St | Ersmezron s a7 are, v, 25z, 2t Ersen w0 o
467 % 67 Verlical [S compartments 5" x 45° X u mml blank labels) = Each puhg or 8, 14, 1 within 51 minutes (1 chip In 37 minutes). Maintaing constant exposure
. H . IIM - m - m . mn‘ l:i- = |deal bor car, kR and Horizontal (8 com«plrtnln!l 4% x 395° x 24, 28 and 40-pin ICs * Combo pi ?: includes [| distance of one inch. Special conductive foam liner eliminates static
* Rust (il » Szt = Ideal for tools, hardware, components, st -Tu'r 1,088 labale lor TTL and CMOS  ICs bulld-up. Bulltin safety lock lo prevent UV axpesure, Compact — only
n.rl' Round. sm ul-— Iol 3 -mut Ws‘r nm Black/ 8T, ! ;::‘.13:3' x5 gs:;::;:p;lg:‘h color anly e ;MWc'r‘?mu::r'::‘c:‘ml containg 744 'lbﬁl’ﬂ“ 9.00° x 3.70" x 280", Complste with holding tray for 8 chips.
EST-00 1 [fpaty ooy i i S90Sl 062/ $5. 850 N wrivoon BugTray ... .8§195 | BPTofz  TTL ... ... ....3ss | UVS-11EL Replacement Bulb .. ....*16.95
BTV-001 Vertical Bug Tray ... . 85 BPC-012 CMOS . ANkisiiha ..B9S
StBl"BO 870001 OpanBugTray . e R 14.95 DE-4 UV-EPROM Eraser . .. 579_95
Cassette Player 003 eachBug Tray () ........... BPUG12  Microprocessor . ............995

1
with FM Sterea Tuner Pack m, JUMPER AND CABLE ASSEMBLIES m Wall Transformers
* Lightweight Headphones STANDARD DIP JUMPERS =il - SPre | - ACandDCT
« Cro2/Metal/Normal A Rrmors uve i mrahiln i phoge with hesvy sty T T e - ypes
Tape Selector 9‘;—:‘: rmlull:a =-xml1_-av-:l‘--nnl w1 Dssz | B | A0 e end N :g . n?‘c!ﬂ IFICﬂIP‘f-‘I! . vy Prics
Do 12N e . 28 '8 -9 I '
« Anti-Rolling Mechanism P 2‘::57;"'! ST Er o pasie | moni | @ Pl i | 848 | G 750 (abowe) T T T S— s
- rerlac L LT DMb148 | SH1EM | 41 a3 | 1D AC 500 117V/B0Hz 12VACS00mA _.... . . .. 34
FEATURES:  » Blua carrying case, shoulder sirap, bell sirap, onia I :::Z: | e s | % oo | 52003 |40 e - 1035 :c:m “nﬁn: gﬁ}%‘ﬁ'ﬂp . e
r CH004 z Bmp ...
i = Tone setecior + CIO3MatalGrme) g6 Shisn umn [l et | 31 STANDARD DB25 SERIES CABLES | bc'so  imveamis avociooma” . 3is8
operation indicator + Bullt-in microphone « Stopl/eject, play, Dute3ie | BMINEEE | M ssueses O 349 Now you can order DB2S P or § conmectons wiih the 8.9,
sl sekector funclions » Vel IR M1 | M Eegeed 0T 180 esble mecemry to fit your spplcation. Choose from m 13\!‘:::: w:gcm 5 . &g
conlrol  Exi. powsr input jack e Headphone |ack s Aulo-atop one L ey e 21 o miarerd flag: gutsly i 4: St fangthe, Call bockay. DC1200 120V/6OHz  12VDC300mA .. ... ........3295
mechanism (shuls off player when tape ends e Anthralling | B4%3 () beiade o) —sTANowRocasies | oveo AITVABOMz OVAC200mA .. . .. .. 3328
mechanism (prevents sound from quivering when walking, jogging. e e e T e PartNo.  Cable Length  Comnectons  Price TR
r_iji.‘v?‘.':in:;_::x. + Requires 4 AA batteries (not included) » Size: saesse Hosaai | 5 ey Fi Toae  $7.05 Eomens. oy F|0ppy Disk Drive
Model TWF-802 = et el e i -
AM3-4 AA Alkaline Batterios _._........ o tae bl b it Ay i el - Single-Sided
aline Batteries ............. i Lot =gy ] My DEZPAS  4feer 10BISPIDB2EE 1375 * 77 Tracks
nme3n W oemsews W | 530 DBISE4S 4 fm 208285 1385 - 400/800K Bytes
utic
Mini Stereo $10.00 Minimum Order — U.S. Funds Only Spec Sheets — 30¢ each Capacity
California Residents Add 61z % Sales Tax Send $1.00 Postage for your » Industry Standard
FM Postage — Add 5% plus $1.50 Insurance  FREE 1983 JAMECO CATALOG o
Receiver Send 5.A.5.E. for Monlmr Sales Flyer! Prices Suh]lci to Change Disk Dive (ndusty s‘m,‘; et =
- WITH HEADPHONES ‘\W Mail Order Electronics - Worldwide S e Bl Pt il Q
= or J°7"‘- lints, ‘l double de e FOD100-8 i n.ga o wom with the single- m
g . g Skaters & Sports Events C-l“ for sided 8ol sectored |BM Disketr d cartridge. Harc- g
FEATURES: L . Leftiright Full quantity fl'?:?nzlmx"f?\?gc @ 1.2 amps ma x Ut as piciured above m
Mdality sterso sound. Additional black soft carrying case and DJ!GO“““ {doas not include casa, power Supply, D(c.lbllr.]. Sizec BE5 W 4L m
ahouids i Ball clip (hands free). Operates on 3 AA cell balieries x 457H, Weighs 12 |M Incl. 96 many
(ot Incl.- 508 below) Compact size:3-11B-H x 4 7187L x 1 7D, WL.6 oz, i ELECTRONICS Part No. e 2
Model 2830 $29.95 1355 SHOREWAY ROAD, BELMONT, CA 94002 L A o
AM3-3 AA Alkaline Batteries .........3/52.95 | 4557 PHONE ORDERS WELCOME — (415) 592-8097 FDD100-8 Buy 10 for o
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Unit Unit
64K DYNAMIC RAMS Price Z80A Price
4164 50ns  7.50  Z80A CPU 5.50
4164 200ns 650  Z80ACTC 550
Z80A PIO 550
16K RAMS Z80A DART 15,00
4116 1500 1.75 Z80ADMA 20,00
4116 200ns 150  Z80ASI00 20,00
Z80A SI0/1 2000
STATIC RAMS Z80ASI0/2  20.00
2016P 1 1000 7.00
@ 2016P 150ns  6.00 8000
" 6116P-3 {50ns 650 8035 5.50
W e
= = ns 4 :
Electronic 2114L6-1 ans T80 80B0 500
. ,
EPROMS 8155 6.00
iagnake| | 2 moum B
i ns . ;
groat o
] = ns K .
Christmas 2764K 250ns 1500  B255A°5 400
Y P 57043 Jons 1400
= ns i
glfts - 2532 450ns 6,50
Available at stores nationwide. 2564 450ns 13.00
Call TOLL-FREE for the name of the
T o MINIMUM ORDER : $25.00 MONARCHY ENGINEERING, INC.
380 SWIFT AVENUE, UNIT 21 PO BOX 5517
1983 HANDBOOK/CATALOG! e VISA & MASTERCARD S0 SAN FRANCISCO, CA 94080
SHOP EARLY! ACCEPTED (415) 873-3055
e PLEASE CALL FOR QUANTITY PRICING @ PARTS 100% GUARANTEED * PROMPT DELIVERY
* CALIFORNIA RESIDENTS ADD 6% SALES TAX/SHIPPING CHARGE $3.00 UNDER 3 LBS.

|
3
5
{

DIP SOCKETS

//-" BAYONET
ﬁ;?Larnp SOCKETSE g1 |6t
[ sermaa o

B¢ 1041 100410,

BAYONET
“ 13V BULBS

‘=4 RAHGEIBIE I30MA T-3Y%
LIST PRICE IS 10/*2 70

10/ 75¢ +41: 100/86%°
*158% 1000/ 255 iz s

VOICE COIL IS IDEAL
FOR BEEPING, SGUELK

5-0800

147 18¢

ay
VIKING
Il # coLp ¥
BIFURCATED
CONTACTS

" 28/56
EDGE Connector

#* GOLO WW 3-LEVEL PINS #

cosss [0/*9, 11a
s 00/480,
1000/ 750, so s

INSTRUMENT CASE
LOCAL MFR NEEDS LEADER 'SCOPES
BUT DOESN'T MEED THE CASES!
50, HE SELLS 'EM TO US!I THE
FAOMT PANELS ARE PUNCHED, BUT
REPLACES WITH 2 SCREWS BACK
HAS BANANNA JACKS AND CORD
WINDER. TWO TONE BLUE COLOR

12-voit Color Organ B-2376 GREAT FOR MOMEBREW PROJECTS
T.V. Jammer i
12-volt smu 2-1/4 u?%?ﬁiﬂj‘:s? PC TRANSFORMER

‘%"”‘;"_" 35088

_| -5 AMP-HR

B40
B2
B44
B46
850
852
B56 Electronic Tennis 1ha o8 VOICE PROJECT
e HB"H'“IH'“' i " RECHARGEABLE SEALED
851 Big Sound Portable Organ et e BATTERY:
862 Full-wave Motor Speed Control ourpurraasplrj{;Tn WITH SIZE' 5-3/8° X 3-i/8" X 1-7/8°
866 Digital Siot Machine L
T S z ,ao"oa MIDBAND A Beiiel 202 SIGNAL MATS
S0 Nerwe Tochr Varactor W~ 14 CARLING TAPESWITCH MODEL CVP
g’;: qum I:mul Clock S E j TUNER 'HEGW 5I ol e cast :iiSIUSREUSL :’w:n%\:w
~_ ALUMINUN <
Reguiated Power Supply < m GAIM, BRAND i o) | e OUTRUT 15 2
g m. zrl':? 2/::: ron uesraoe on Il % - Duty
&84 Sound Activated Color Organ, 1-channel CONVERTER USE * Momentary
Audle Amp/|ntercom IF OUTPUT, USES +12V AND +24V
g LUbrarien nrlm SUPPLY. T-1195 WT [/2 LB LE&TR@E;?C:ng
ety B Brand New 15 VAC ety oo, e PLLOT
24 Phaser Gun/Sound Generater 8 Track TAPE DECK BLACK ROCKER

| l5av 7 A, ITE B4 X5 CALCULATOR
ko= . ; Keyboards
| BLUL WHEN FULL OF 4 x} MATHIX, 20

% - s COPPER

PPG Electronics Co., Inc.
791 Red Rock Road
St. George, Utah 84770

RADIO-ELECTRONICS

114 CIRCLE 78 ON FREE INFORMATION CARD

CAPACITOR START MOTOR, STERED R/P
WEAD AND +12 VOC PLAY BACK LLEC-
TRMICS GREAT FOR HOMEBREW
PHONE ANSWERERS, ROBOTS, ETC

OUTSIDE USA SEND M| FOR CATALOG

I-1/2A 250V

MFO BY BUSS

ANY IO: EACH
QUANTITY YOUR
CHOICE

292 Blnary Clock WITH PLI_YFECK ANP
! > { S KEYS, MECHANICAL
Call this toll-free number for your S s _ ~ sor” rits s X torel] 1up  TEo o lrvpe Tor cusim
FREE, 32 page, 1983 Handbook/| il 5 : 50¢, 25 ro RUNE) 5. 954 °1.50
Catalog and for the name of the store] 3 a6 FUSES - .
nearest you. F-0102 WT 102
! . <l 354 32V
Ut.h 1.m1 QUALITY BUILT BY MOTOROLA WITH| NED 5' Ll_TL_lﬂS a
AUTD TURM OM, END OF TaAP N- F-0101 WT 102
1 ‘800“453-1 708 S0R, AUTO TT!II:IS Ebuumil II‘h :u‘\c Phone Orders 8'3_953.2829

4x 31 |"
CONTINENTAL US ADO % 60 FOR THE

a0 250/%8
1000/*30 1248

LB & 50¢ FOR EACH ADDITIONAL LB
57 MINIMUM OROER 413 CREDIT CARD
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TRANSISTOR SPECIALS

L]
CPU’S & SUPPORT CHIPS IN1207 IR OF O
LOWGSt F rices Ho: Ecim ol BEERRG s
| - % B - % ook - . oy 4on - MCT3 - " TIF 148 s
= =y - wn s T om - 7 a1 a1 MEM — AT Nlﬁ\Y(IunQPOW(I "
v deo a d gm - 1= glmm = :: e - Hen - MRF-B04 T BF TRANSISTON WPN [
I n &l - 13 som =L Bl e pt = et . Mo
4 - 300 e (] o - ou - - -1 MCE) - %6 ‘kzmn.—-u.w " "
[ ] e - 18 00 CPU - 7. it ] - = e - - - MCHE - 180 INDUCT PP S TO R :llg
= — 33  OASY — 1236 oW - W T -1 an - MCWT - 178 mmurns u.! ()
ectronic B CiE VR SRS S22 o IR = s
SRRl S - ia
&= e Shallami= R S s G iE
Components F i et lE iz aE S -
RAM's ROM's @ - m e - - :ﬁc = e ! WARLEEIEY it
i‘n‘f&‘ = ‘: ;’:N = ;; g E = ﬁ E : :cc: :1 WoER - 3 | alxs |‘|=i9
COAXIAL A/B SWITCHES B Sid i e R
] 1 e e DOUBLE SI0ED DIP RIBBON TTLIC SERIES M6 . 60
Select from two inputs to VCR or TV no3 im 3 7472 3%, TS .0
= a CABLE JUMPER ASSEMBLIES
A-LS75/75 75 ohm inputs/75 ohm output $2.75 ea. 10/522.00 :.i%, = ‘E 3‘5 - ‘% WENALONG. Sifabrresesress 200 T:J'f ” ?E - :E §
ALS75/75P Prolessional version of above $7.50 ea. 10/560.00 s Sim suaos R || AMEIRASLONG: w820 G TG T s Mmoiw
A-LS75/300 75 ohm inputs/300 ohm output $2.75 ea 10/522.00 e s el RS 222 CABLE M= e = s MRS
e — 130 RIS (A - 13 10 Conductor, # 22 color coded wire, ,ﬁ 3; e B s w0
ikt e M L gray PVC outer cover, 3/8” diamater 437 % ;x 2 I~ 75
REPLACEMENT TV GAME/COMPUTER SWITCH s Wperth, - NOSNED % - e R 3
i geridie kLl =y ms ke Amste
s 8 1 b e N T R
output $2.50 ea. : 4 — INTERFACE SHIFT AT =E0E o= MHISES
— 1413 a2 Tad o0 A el
& DRIVERS REGISTERS 193 -
am 0 MM —n SPEC!ALS ::; 3 ::: £ {indon/ B
UHF/VHF/FM MATCHING TRANSFORMERS o =ih el = CPU's CRT Controllers AT R e S
Converts 75 ohm to 300 ohm inputs w T ods e ] 9600 TMSSRZTNL .....4 995 Jll M= - %0 qem o s - 7S
N P ) MM e 1426 n M » 1m
A-MT75-300 Indoor universal 69¢ ea. lmss,an\ e e = Bl - » wn- @ wmow
- i~ 9 L 1430 1 425 an
A-MT75-3008 Outdoor with boot 99¢ ea. 10/58.00 7 o - wacet 2 e P
e T R
UHF/VHF/FM ¢ ? UART S DRt SRR e L A s il $7.95 7440 17 41K 110 TaM0 - s
Sl _ ey s 400 T4 % 748 50 7EIM- 175
HYBR'D SBNAL SPLHTEHS o PTIaE 14 COMTT - 37 iﬁ {a ’;:ﬂ 2 Tg Eﬂ; = I!z
Spiits one input to multiple outputs A i T — 5 TS 80 se0f e
N 14 PIN HEADER % 7 : DISC Controllers 7447 B ST - S0 s 75
MK4802-J3-2KX8 . 8.95 :
A-CMS2-M.2-way splitter (75 ohm) $1.65 ea. 10/513.00 24 PIN HEADERS AT S hoTAR s - 85 M0 - Dsoosed - 1%
40 PIN HEADERS . - e oo 25.00 0 2
A-CNIS3 3.way splitter (75 ohm) $2.25 €3, 10/518.00 50 PIN EDGEBOARD CONN. A1B4264K. . ... - 7 -- 3500 M FULL WAVE BRIDGE | 12v oc reLays
A-ACP4 4-way splitter (300 ohm) $2.25 ea. 10/$18.00 26 PIN EDGEBOARD CONN. . VTR T Y P TTL S1ZE
50 PIN RIGHT ANGLE CONN 41184 ... .. 4500 00| ﬁ‘; S.P. 1200 ohem coll

UNIVERSAL REPLACEMENT ANTENNAS

A-ARG SONY Trinitron type antenna $7.99 ea 10/S64.
A-ABS-U Back-of-set VHF/FM antenna $4.25 ea. 10/534.00

%!%2%?% :

20 PIN RIGHT ANGLE CONN

B RRERE 58

et h e -

PRINTED CIRCUIT BOARI‘I
= B” DOUBLE SIDED EPDXY BOARD %, THICK
o 58

SPECIALS GOOD THRU DEC. 1982

20| W13 230

400 100

600 (130180 ( 440

4

E ]
ves 1% | D.P. 4000hmcol
15

POPULAR VIDEO NO. 30 WIRE
POR A R BOAR . DIP SWITCHES
CONNECTORS/ADAPTORS S8 BASS VRSO 0ARD WRAP WIRE Cisme 4 srosmonis N3 taw— % wsw_ =
1167 thick with 1/10” spacing SINGLE STRAND CT5206 7 7POSTION &0 | pesm - 3 sz - W s - o
A-FBICF to F female splice 50¢ ea. 10/54.00 45w 6% ... $1.95 = CTS206 8 BROSIIONIS) | M50 - 3 MEM - @ aIM -
A-VAS F jack to RCA plug adaptor $1.49 ea 10/512.00 100°...$1.40 CTS2610_inposmion1ss | s = B M- = ama- iz
A-VA0 RCA jack to F plug adaptor $1.49 . 10/512.00 CRYSTALS — 2.95 ea. TOGGLE SvTehEs o= T Lol ] b= L e
A-VAS5 RCA jack to BNC plug adaptor $1.69 ea. 10/$13.50 DPOT _ CIMTER OFFi1 78 Maa- 3 Mim- m Mne-oim
A-VA2 Double female BNC adaptor $1.99 ea. 10/516.00 1.000 4,000 6144 18.000 ’ ’ et T o =
A-VA14 Quick connect F plug adaptor 89¢ ea. 10/$7.00 s e At LG SCR's TRIAC's Lespdbim £t Bapasal S Yo | onpem L
| B : T | ] |maeee S [ e S R
3 I . LSS - B MSe - © MLANE - W
0PU A 20| 70| 80]180] 210 = =
:nnxm E’ﬂ‘f’ag"m‘ e C:zs 2 JYATT R e Ay w0 [ 120 3 -o} %/i200 i (AR E RiEc 2 Amcie
DIODE(IR) $8.95 600 |1eo]380]1500 430 MSE - 3 JASHE - @ WS - 108
Molded heavy-duty construction MLEN - M I - M WS- &
( YLy oo ) 25 watt Infra Red Pulse (SG 2006 equiv.! Laspo ol el o o s o
A-VCI06 RCA plug to mini plug (6 ft.) $2.75 ea. 10/$22.00 Laser Diode (Spec sheat included) | $24.95 :;4’1‘,‘0!2“0:;5':{:‘:*"3 3’:‘-: M- ;I - W sm - A
A-VC306 RCA plug to RCA plug (6 ft.) $2.75 ea. 10/522.00 2N3820 P FET & e B MER - T SIS — 0 MSEI—
A-VCADB Quick F plug to quick F plug (6 1t) $2.99 ea. 10/324.00 INSABTNFET |0 RED, YELLOW, GREEN or AMBER LARGE LED's 2°. /410 | s = o Mo - o M 1o
A-YCE12 BNC plug to BNC plug (12 ft.) $5.99 ea, 10/548.00 ZNZBAEUIT, .. ... MAD148 PHOTO DARL. XTOR . $.50 Jwse - & gugm - op WS- ®
ER 900 TRIGGER DIODES . . TIL 1180PTO ISOLATOR .4 .80 LSO M oy g MASN - W
2N 6028 PROG. UJT .. .. IL-5 0PTO ISOLATOR - sas |Mso- 8 - w sw- =
VHF/FM SIGNAL BDOSTERSJ’ DISC CAPACITORS “T:E_z.:‘i"z\?_’?" oo |- = n:;: = .lj: M - 1S
DISTRIBUTION AMPLIFIERS (75 ohm) et R s el e A0S S e
A-CMA1 One output booster (10dB Gain) $9.50 ea. 10/$76.00 INGT48 (INS14) .. ........ 15/1.00 | 20KV250MA DIODE . .......... $1.90 %E = E e t§
A-CMA4 F t booster (3dB Gain) $11.95 ea 10/595.00 - I -1
aremi b CR CI a0 e 10 [TYGTTIVYRIYINGLEEY SILICON POWER RECTIFIERS [ e e
22UF 35V 5/%1. I - 0 e - s 4NN - 1@
ofR | EXPERIMENTER/TECHNICIAN [ o o 2y o[ v o s o ma vse aen |Rm-E Mo 5 Rm i
i ! 4 - LS 0 " 1%
SUSAV  ELECTRONIC COMPONENT KITS T O g e | |SSCIRS TSR SR Y YR | TS o3 e
?EG Each kit in reusable compartmentalized u 2.2UF 20V 5/41.00 i{j’:‘g: B 5‘1 D‘(; M0 07 .20 40 130 535 900 msxw 1w T o
i 3.3UF 20V 4/$1.00 ; 400 09 25 65 150 650 1200 =510
Sieragh cAN e, 47UF 35V 4/$1.00 ;ﬂ:m :t z B0 11 .30 80 200 85 1500 AR -
?(ﬁ-ﬁ:g:ifgu;m ::osfoms] (3507c9) 6.8UF36V 3/41.00 Loioen  4ge B0 .15 35 100 25 1050 1800
- ms to 10 m pes) 2 : e : -~ [osomo-4m  wan—1 =
SKAMS0 10 onms 0 10 meq (350 pes 2ourzv o7 | 100 M & 12 3w 2% w0 | EE-E UmOR Bata
ONLY ®9.95 DIF SOCKETS FLAGRAY, 28 gusge BT :
3 g , 28 gauge P =y
ea 26 conductor .. .B0/ft 40 conductor .. .90/ft e s
8PIN .17 20PIN. .30 60 sonducto 1.00 i o choe 18
Plus FREE BONUS 14PIN 20 24PIN 35 AR R 2 A o R s o
1BPIN 22 28PIN .40 Je = = =a_im Ao — o
30 watt sokdering iron with each kit ordered ($4.99 value) 18PIN. 25  40PIN .80 -5V at”&x)ma SOLAR CELLS perei e prerast
i — 3" diameter $4.35 s oS =,
e o =
RS232 7 SEGMENT DISPLAYS PR
F5CB024-4 digit DL-707C.A..3". .. $ .75 H
gONUS!  RECEIVE A FREE GIFT CONNECTORS | 0% s Pimoaica  51% |amr -~ REGULATORS
WITH EVERY ORDER S50 OR OVER DB25Pmale ... ... $2.75 B e T :r;nrﬁcaccacmn :1§ o, iz : : s JE
$50 orderreceive free auto fm signalbooster ($12.50 value) DB 25S female ...... 3.75 DETO4 A% 0/C . 1 6 MANB CA Vit e |22 Lt doresLL
$100 order receive free ultza light stereo headphones (525 value) HOODS e 1.25 i | ey T AR AT A TRV AN F

$200 order receive free am/fm stereo walkman type radio with
headphones ($50 value)

TERMS FOS CAMBRIDGE, MASS SEND CHECK
OR  MONEY ORDER  MINIMUM TELEPHONE

SEND $25 FOR OUR CATALOG

POSTAGE ADD 10% FOR ORDERS UNDER $25.00 FEATURING TRANSISTORS &

Codblbad ol PUES R003% FOR OROERS ABOVE SR W w0 Nt S
STEUEN PRODUCTS SOLID STATE SALES Vet :
Torderca Collect | rste smo P.0. BOX 74D ogggggggggsﬂgg:*?gg &

.I ﬁ.]"?ﬁr?‘[]ﬂﬁﬂl SOMERVILLE, MASS. 02143 TOLL FREE 1-800-343-5230 f
FOR ORDERS ONLY %
CIRCLE 75 ON FREE INFORMATION CARD CIRCLE 57 ON FREE INFORMATION CARD 115



64K DYNAMIC
41 64 200 NS $625
ALL MERCHANDISE 100% GUARANTEED!

STATIC RAMS

2101 256 x 4 (450ns)
5101 256 x 4 (450ns) (cmos)
2102-1

TMM2016 =z572 3415
CALL US FOR VOLUME QUOTES

CON'II?F:gELEFIS Z-80 8000 6800

1771 16.95 2.5 Mhz S0 e Ly 92,95
i - 6800 ¢
1024 x 1 (450ns) ; L §§-§§ §:§§$g ::: INS-8060 17.85 6802 : ::
210214 1024 x 1 (450ns) (LP) . s sa08 : INS-8073 24.95 6808 13.90
2102L-2 1024 x 1 (250ns) (LP) q 5 Z80-DART 15.25 8080 39 ;
1797 54.95 Z80-DMA 17.50 2 6809E 19.95
2111 256 x 4 (450ns) 5 6843 : 8085 5.95
2112 256 x4 (450ns) 8272 39, Z80-PIO 5.75 8085A-2 11.95 Saod (258
2114 1024 x 4 (450ns) UPD765 . 280-S10/0  18.50 SohE s 5810 200
2114L-4 1024 x 4 (450ns) (LP) , : 1691 Z80-S10/1  18.50 e AL g820 4.95
2114L-3 1024 x 4 (300ns) (LP) : 2143 ! 280-510/2 18.50 wida 6821 3.25
2114L-2 1024 x 4 (200ns) (LP) INTERFACE Z80-510/9 16.95 i 89:08 6828 14.95
2147 4096 x 1 (55ns) i S1as 089 H%:35 6840 12.95
TMS4044-4 4096 x 1 (450ns) ; 8T28 ; 4.0 Mhz 2 793 6843 34.95
TMS4044-3 4096 x 1 (300ns) i 8795 S ROASEPLE o0 8156 8.95 5844 25.95
TMS4044-2 4096 x 1 (200ns) ! 8796 : 8185 29.95 6845 14.95
MK4118 1024 x 8 (250ns) . 8TO7 ZE0ASErs, i 8185-2 39.95 6847 12.25
TMM2016-200 2048 x 8 (200ns) : 8798 ZO0A-DART  18.75 a741 39.95 850 3.45
TMM2016-150 2048 x 8 (150ns) DMB8131 Z80A-DMA  27.50 8748 29.95 5852 575
TMM2016-100 2048 x 8 (100ns) DP8304 ZBOA-RIO 6.00 8755 32.00 5860 X
HM6116-4 2048 x 8 (200ns) (cmos) DS8B35 ZB0A-S10/0 2250 2.2
HME116-3 2048 x 8 (150ns) (cmos) DS8836 ZB0A-SIO/1  22.50 face 1125
HM6116-2 2048 x 8 (120ns) (cmos) MISC. ZB0A-S10/2  22.50 6875 6.95
HME116LP-4 2048 x 8 (200ns) (cmos)(LP) : 3242 : ZBOA-SIO/9  19.95 A 2,25
HME116LP-3 2048 x 8 (150ns) (cmos)(LP) : 3341 : 6883 24.95
HME116LP-2 2048 x 8 (120ns) (cmos)(LP) MC3470 : 6.0 Mhz 68047 24.95

= MC3480
Z:5132 11C80
95H90 i
2513-001 UP 9.95
2513-002 LOW 9.95

SOUND CHIPS
76477 3.95
76489 8.95
AY3-8910 12.95
MC3340 1.49

TMS4027
MEK4108
MM52598

4096 x 8 (300ns) (Qstat)
LP - Low Power Qstat

DYNAMIC RAMS

4096 x 1 (250ns)
8192 x 1 (200ns)
8192 x1 (250ns)

Quasi-Static

1.99
1.95
1.85

ZBOB-CPU
ZB80B-CTC
ZB0B-PIO

ZILOG

Z6132
ZBET1

17.95
15.50
15.50

34.95
39.95

GB488 19.95
6800 1MHZ

68B00 10.95
68B02 22.25
68B0O9E 29.95
G68B09 29.95
G8B10 7.95
68821 12.95
GBB45 35.95

4116-300
4116-250
4116-200

16384 x 1 (300ns)
16384 x 1 (250ns)
16384 x1 (200ns)

8/11.75 CRT

LA CONTROLLERS

8/13.95
4116-150 16384 x 1 (150ns) 8/15.95 2343545 ;ggg 32.768 khz 1.95

4116-120 16384 x 1 (120ns) 8/29.95 1.0 mhz 4.95
2118 16384 x 1 (150ns) (5v) 4.95 Eﬁ-_}ssoss;: }32?, : 495
MK4816 2048 x 8 (300ns) (5v) 24.95 68047 24.95 3.95
4164-200 65536 x 1 (200ns) (5v) 6.25 8275 29.95 3.95
4164-150 65536 x 1 (150ns) (5v) 7.25 7220 99.95 2.4576 3.95
ggiggg; 39.95 3.2768 3.95
49.95
TMS9918A  39.95 ::379535 3j§§

BIT-RATE 5.0 3.95
GENERATORS 5.0688 3.95

MC14411 11.95 5.185 3.95

2708 1024 x 8 (450ns) };gg :-;”3 g-gg

2758 1024 x 8 (450ns) (5v)
2716 2048 x 8 (450ns) (5v) j e ahod] 283
2716-1 2048 x 8 (350ns) (5v) e rots o e
TMS2716 2048 x 8 (450ns) i :

TMS2532 4096 x 8 (450ns) (5v) UARTS 10.7836 3.95
2732 4096 x 8 (450ns) (5v) AY3-1014 6.95 14.31318 3.95
2732-250 4096 x 8 (250ns) (5v) AY5-1013 3.95 L 395
2732-200 4096 x 8 (200ns) (5v) ﬁm;g 3'32 1:-3 g-g:
2764 8192 x 8 (450ns) (5v) JaaL b e 20
2764-250 8192 x 8 (250ns) (5v) o Dias s 98
2764-200 8192 x 8 (200ns) (5v) TSe0I1 tia S e
TMS2564 8192 x 8 (450ns) (5v) |M6402 : 24 ]
MCE8764 B192 x B (450ns) (5v)(24 pin) IM6403 i :

5v - Single 5 Volt Supply INS8250 f
KEYBOARD

CHIPS
AY5-2376 11.95
AY5-3600 11.95
74C922 See 74C00
74C923 Series Prices

CLOCK
CIRCUITS
MM5314 4.95
MM5369 3.95
MM5375 4.95
MM58167 B.95
MM58174 11.95
MSM5832 6.95

68B50 12.95
GEBO0 2 MHZ

CRYSTALS

5V - single 5 volt supply

EPROMS

1702 256x8 (lus)

FUNCTION
GENERATORS

MCan24 3.95
LM566 1.49

DATA XR2206 3a7s
ACQUISITION 8038 3.95
ADCO0800 15.55
ADCO0804 3.49
ADCO0809 4.49
ADC0817 9.95 INTERSIL 9000 SERIES
DACO800 4.95 9316 1.00
DACO806 1.95 [T 9.50 9334 2.50
S AC08 0z Siak ICL7106 9.95 9368 395
DAC1020 8.25 ICL7107 12.95 9401 9.95
DAC1022 5.95 ICL8038 3.95 9601 5
MC1408L6 1.95 ICM7207A 5.59 9602 1.50
MC1408L8 2.95 ICM7208 15.95 96502 1.95

VISIT OUR T NENHOgRE =
RETAILSTORE T-Th..9-9 Sat.11-3

PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING

EXAR

XR 2206
XR 2207
XR 2208
XR 2211
XR 2240

EPROM ERASERS

Capacity
Timer  Chip

PE-14 6
PE-14T 6
PE-24T 9
PL-265T

PR-125T

PR-320

Intensity
(uW/Cm?)

5,200
5,200
6,700
6,700
15,000
15,000

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 JOR MICRODEVICES, INC.

83.00
119.00
175.00
255.00
349.00
595.00

TERMS: For shipping include 52 for UPS Ground or $3 for UPS Blue
Label Air. ltems over 5 pounds require additional shipping charges
Foreign crders, include sutficienl amount for shipping. There isa $10
minimum order. Bay Area and Los Angeles Counties add 6':%: Sales
Tax. Other California residents add 6°: Sales Tax. We reserve the
right to substilute manufaciurer. Not responsible for 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
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74LSOO IC SOCKETS

74L500 : 74LS86 74L5169 1. 74LS323 2.
74LS01 ; 74L590 ; 74LS170 1. 7418324 1. 8 pin ST
74LS02 i~ 74L591 4 T4L5173 o 74LS352 i 14 pin 5T
741503 : 741592 7 74LS174 74LS353 1. 16 pin ST
T4LS04 L T4L593 i T4LS5175 A T4LS363 . 18 pin ST
74L505 : 74L595 ; 74L5181 2. 74LS364 1. 20 pin ST
T4LS08 i 74LS96 . T4L5189 = T4LS365 . 22 pin ST
74LS09 ; 74LS107 . 74LS5190 . 74LS366 . 24 pin ST
T74LS10 a 74L5109 ; T4LS191 1 T4LS367 . 28 pin ST
74LS11 ; 7405112 | 7405192 . 74LS368 . 40pinST 49 .39
74L512 : 74LS5113 : 74L5193 A 74LS5373 i ST SOLDEHTAiL
74L513 7 T4L5114 ; 74LS194 | 74LS374 | 8 pin WW
74LS14 ? 74LS122 . 7405195 . 74LS377 1. 14 pin WW
T4LS15 D 74L5123 ) T4LS196 ] T4LS378 . 16 pin WW
74LS20 ¥ 74L5124 2. 74L5197 . 74LS379 1. 18 pin WW
74LS21 i T4LS125 A 74LS221 q 74L5385 ! 20 pin WW
741522 : 7415126 . 74LS5240 . 74LS386 . 22 pin WW
T4LS26 g 74L5132 i 74L5241 4 74L5390 : 24 pin WW
74LS27 ¢ 7405133 | 74L5242 . 74LS393 1. 28 pin WW 1, ;
740528 ] 74L5136 . 74L5243 | 7405395 1. 40 pin WW 199 1.80
741530 : 74LS137 . 7415244 . 7415399
74L832 ! 74LS138 | 74LS245 1. 74LS424 2. WW WIREWRAP
740533 ; 74LS139 . 74LS247 . 74LS447 . 16 pin ZIF 675 call
74LS37 : 74LS145 1. 7405248 . 74LS490 1. 24pin ZIF _ 9.95 call
741538 ; 74LS147 2. 74L5249 . 7405624 3. ZIF TEXTOOL
74LS40 : 74LS148 1. 74LS251 . 74LS668 1. (Zero Insertion Force)
T4L542 A 74L5151 . 74L5253 4 TALSEE9
74LS47 : 74LS153 . 74LS257 . m.ggro 2
74L548 5 74L5154 1 74L5258 4 TALSET4 .
741549 : 74LS155 . 7405259 2. 74LS682 3. CONNECTORS
74L551 3 T4LS5156 A TALS260 4 T4LS683 f RS232 MALE
741554 : 74LS157 . 7405266 . 7415684 3. RS232 FEMALE
T4LS55 X T4LS158 : T4LS273 £ T4LSE685 . RS232 FEMALE
741563 i 74LS160 . 7415275 3. 74LS688 2. RIGHT ANGLE
T4LST3 5 74LS161 A 74L5279 - TALS689 # RS232 HOOD
74L574 i 74L5162 . 74L5280 1. 74LS783 24, 5100 ST
T4LS75 5 T4LS163 i 74LS283 L B1LS95 1.49 S-100 WW
74L576 i 74LS164 . 745290 . 811596  1.49
74LS78 . 74LS165 1 T4L5293 4 B1LS97 1 :g
741583 ] 74LS166 1. 7405295 . 81L598 1.
741585 ] 74LS168 1. 7405298 . 25052521 2.80 DIP SWITCHES
25L.52569 4.25 4 POSITION
5 POSITION
6 POSITION

Prices Slashed! E H 8 POSITION
74800 _

GO B ORDER TOLL FREE

74504 . 745174

e e 800-538-5000

74510 . 745188

74s11 ; 745189 6.
74515 4 745194 b - -
74520 ; 745195 1,

74522 - 745196 . (CALIFORNIA RESIDENTS)
74530 : 745197 1.

74532 . 745201
74537 . 745225
74538 . 745240
74540 : 745241
74551 . 745244
74564 . 745251
74565 . 745253
74574 . 745257
74585 i 745258
74586 4 745260
745112 : 745274
745113 : 745275
745114 = 745280
745124 f 745287
745132 i 745288
745133 . 745289
745134 . 745301
745135 . 745373
745138 | 745374
745139 . 745381
745140 d 745387

(el

BiaginbRizkeny

.85
75
15
.69
-85
.79
.B5
95
35
35
79
79
.89
39
39
29
35
29
29
]
29
.19
29
29
29
95
85

o
©

_‘
PR
f88

LM1310
MC1330
MC1349
MC1350
MC1358
LM1414
LM1458
LM1488
LM1489
LM1496
LM1558H
LM1800
LM1812
LM1815

LMista ; VOLTAGE HEGULATORS

TBLOS TI05K
745151 | 745412 ] : 78L12 R
745153 . 745471 A, e i - i 78L15 83 7915K
745157 7 T4S472 ) i "o9 LM1877 i 78HOSK X T924K
ZAS158 : TAS474 : LM1889 1 7BH12K 79L05
745161 : 745482 15, : : LM1896 ; g 79012
Zasie2 ; ;:g:;g : 3 3 LM2877 : %g; : 79L15
- thaoro : 79127 : LM323K
: 7915T : UA78S40
; ] LM2901 / 8T
: i LM3900 !
LED DISPLAYS : 5, LMsegs
HP 5082.7760 & ;i ] LM3sg11 ;
2 ; LM3914 i
FND357 (359) 375" gg :?? 348 9 98 LM3sts : TRANSISTORS DIODES
FND-500 (503) #eiccr . 199 - : LM3916 ¢ PN2222 NPN SWITCH  T0-92 10/1.00  100/8.99
FND-507 (510) 5" CA .99 - et :g:g:: : PN290T PNP SWITCH  TO-92 10/125 1001099
: bl g | e ' 2N2222 NPN SWITCH  TO-18 : 50/10.99
el %9 RCA151 7 2N2907 PNP SWITC;I TO0-18 ; ssxolg,g
i LM1014 119 LM4a250 : 2N3055 NPN POWE s
L E D 1 A M p S LM1303 195  LM4500 30557 NPN POWER ) 10/5.99
u LM379 LM1304 119 LM13080 2N3904 NPN SWITCH 10/1.00  100/8.99
e aaion-up LM380 ; LM1305 149 LM13600 i 2N3906 NPN SWITCH 10/1.00  100/8.99
j::g: HG?:en -}g ‘?g LM380N-8 ; LM1307 85  LM13700 : IN4148 (IN913) RECTIFIER 25/1.00  1000/35.00
Jumbo Yellow 18 s H - TO-5 CAN T- T0-220 K-TO3 IN4004 SWITCHING 10/1.00  100/8.99

383E

baseabihbasBahRREERaR

PR pns A -
SRERLBRBBBRREBE

DW=

< 1982 JDR MICRODEVICES, INC.
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EAR

NES564
LM565
LMS5E6
LMSE7
MNES70
NEST1
NES592
LM703
LM709
LM710
LM711
LM723
LM723H
LM733
LM741N-8 .
LM741N-14 .
LM741H
LM747
LM748
LM1014
LM1303
LM1310
MC1330
MC1349
MC1350
MC1358
LM1414
LM1458
LM1488
LM1489

RCA

275 CA 3082
129 CA 3083
1.25 CA 3086
2.90 CA 3089
2.90 CA 3096
1.75 CA 3130
1.10 CA 3140
1.65 CA 3146

CA 3160

LIN

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
LM378 4.50
LM380 .89
LM3BON-8 1.10
LM3s1 1.60
LMm3s2
LM3s3
LM384
LM386
LM387
LM389
LM380
LM392
LM394H
LM399H
NES31
MNE536
NESS5
MNE556
NES58
MNES561

LM301
LM301H
LM307
LM308
LM308H
LM309H
LM309K
LM310
LM311
LM311H
LM312H
LM317K
LM317T
LM318
LM318H
LM319H  1.25
LM319 1.25
LM320 (see 7900)
LM322 1.5
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

LM1496
LM1558H
LM1800
Lmigi12
LM1830
LM1871
LM1872
LM1877
LM1i8as
LM1896
LM2877
LM2878
Lm2900
LM2s01
LM3300
LM3905
LM3s09
LM3g11
LM3814
LM3915
LM3816
MC4024
MC4044
RC4136
RCA4151
LM4250
LM4500
LM13080
LM13600
LM13700

.85
3.10
2.37
8.25
3.50
5.49

CA 3023
CA 3039
CA 3046
CA 3059
CA 3060
CA 3065
CA 3080
CA 3081

1.95
1.25
1.75

.64

.89
1.75
3.95
1.19
1.49
1.59

1.95
1.75

=

.85
1.00
1.60 .59

1.95

1.95

.89

1.40

1.35

1.95

.69

4.60

5.00

2.95

6.00

34
.65

1.50

19.95

.98

O G T
NN OOO&ENGDR
G neo

H=TO-5 CAN T=TO0-220

BEST SELLING

BOOKS
OSBORNE/MC GRAW-HILL

Apple || User's Guide
CRT Controller's Handbook . . ... .. 9.95
68000 Assembly Language
Programming
CBASIC User Guide

VISIT OUR
RETAIL STORE

* NEW HOURS *
NOW OPEN
TUESDAY & THURSDAY
EVENINGS TILL 9:00 P.M.

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

e e
-i:ﬁ::i::ﬁ.

*

sz ol 5

$199% Box oF 10

NEWPORT PROSTICK

* Professional Quality * Extremely Rugged — Actual
Atari-Type Joystick Arcade game Joystick

* I[mprove your scores — * All parts are replaceable
A must for maze games * 6 Month Warranty

$31 00 EACH $5995 PAIR

1000 PCS. SAME VALUE

VISIT OUR

VOLTAGE
REG}JLATORS

7905T it
7908T
79127
7915T
7924T

7905K
7912K
T915K
7924K

79L05
79L12
79L15

LM323K
UAT78S40

K=-TO-3

7805T
TB08T
7812T
7815T
78247

T805K
T812K
7815K
T824K
78L0S
78L12
78L15

TBHOSK
T8H12K

1.38
1.39

.69
.69
.69

9.95
9.95

T=TO-220
L=T0-92

5" DISK DRIVES

TANDON

TM100-1 (FOR IBM) 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.
Includes:

* TTL — 74/74LS and 74F

* CMOS

* Voltage Regulators

* Memory — RAM, ROM, EPROM

* CPU's — 6800, 6500, Z80, 8080,
8085, 8086/8

* MPU support & interface — 6800,
6500, Z80, 8200, etc.

WE NOW STOCK A
COMPLETE LINE OF
DISC, ELECTROLYTIC,
MONOLITHIC AND
TANTALUM CAPACITORS

RESISTORS
s 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.
.015 EA.

— NEW HOURS —
M-W-F, 9-5

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.

RETAILSTORE  t.1h.,9-9 'sat.11-3
PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING

TERMS For shipping include $2 lor UPS Ground or 53 10r UPS Biye
Label Air. Items over 5 pounds require addilional shipping charges
Foreign crders include sullicient amount tor shipping Thereisa$10
minimum order Bay Area and Los Angeles Counlies add 6'.° Sales
Tax Other Calitormia residents add 6° Sales Tax We reserve the
right o subshiule manufactiurer Nol responsible tor typographical
errors. Prices are subject 1o change withoul nolice We will malch or
beal any competilor s price provided i1 15 nol below our cost
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THE ULTIMATE APPLE"

COOLING FAN °69%

* Easy Installation * Upgrade your 48K Apple |l to full 64K of RAM.
* No modification of Apple * Fully software and hardware compatible with the Apple
required. léllr)ggagte catLd and z‘n;:rosgft iSO cI;ard% |
* Eliminates the need for the Applesoft or Integer Basic
X COI‘or matches Apple. ROM card when used in conjunction with DOS 3.3.
* Switch on front Cor_‘tFOIS fan, * Allows you to run Apple Fortran or Pascal with no
computer and monitor.

difficulty.
* Ultra-quiet, reliable 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 $14.95

16K RAM CARD

$44.95

DISK DRIVE $299%

* Includes metal cabinet

* Color matches Apple

* 35 Tracks/single side

* Includes cable

* Use with Apple Il
Controller

ORDER TOLL FREE
800-538-5000
800-662-6279

(CALIFORNIA RESIDENTS)

- -
MONITORS ~_ PRINTERS

NEC wiom 51699 Rﬁ'gg T
ZENITH ZUM-121 $11900 2

COLOR MX-100
AMDEK coon: $3350 CALL FOR PRICE

WE HAVE APPLE AND TRS-80
NEC sci20m  $32900 INTERFACE CARDS AND CABLES

i

SA400 35 TRACK 1 oyaniecsurry S5Y" DISKETTES
DISK DRIVE APPLE ATHANA ssso soFt

* PRE-REVISION “L" MODEL
y MEMOREX sssosoFr ...
CLEARANCE AR ONITLASIIEONG VERBATIM sssosoFt ....
$1 8995 VERBATIM 10 secrionHaro  29.95

<1982 JDH MICRODEVICES, INC.
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Off-Lease
Fully
Reconditioned!

* 15" wide frame

¢ Modified "Selectric” I/0 Machine

® Takes standard “golf-ball” type elements
* Full typewriter operation (except repeats)

® TTL input printer driven P.C. board

* Complete read switch assembly for feedback

* Fully Reconditioned

Now Available!!"Centronics-input”

Complete plans for a Z-80 powered Centronics-lype parallel input Selectric interface. Designed
specifically for our “Selectric” typewriter/prinfer [above] uses only 9 chips and 2 K ol 16K
EPROM [the balance is for future AS-232 1/0). Easy to construct, needs only 24VDC @4 amps. 12V
@.1 amps and SVOC @1 amp for full operation of the interface and the printer. The “Centronics-
Type” paraliel input accepts upper and lower caze ASCIl. Plans include pre-programmed 16K
EPROM which allows printing of approximately 15 characlers per second.

ALL FOR JUST g 5
NOW YOUR “SELECTRIC" CAN BE TRS-80, APPLE,
AND OTHER MICROCOMPUTER COMPATIBLE!!
TRS-80. APPLE & SELECTRIC are trademarks of RADIO SHACK. APPLE COMPUTER & IBM CORPORATION
WRITE or CALL NOW for our EXCITING BARGAIN-PACKED PERIPHERALS FLYERI
S, werhill, M 01830
omputer AT ORDERS: Box 208, Newlon: New Hamoshide 03858
roducts &

P TELEPHONE ORDERS
eripherals 617/372-8637

}—— Sorry. No Collect Calls
h nllm"ed MasterCard & VI cepled E

CIRCLE 80 ON FREE INFORMATION CARD

CABLETV

CONVERTERS
DESCRAMBLERS

Largest Selection
of Equipment Available
$ Buy Warehouse Direct & Save $

36 channel
converter

$4595

36 channel
wired remote USE
converter
only YOUR
$8895 |
SisrEs—y READER
Send 32 for complete catalog
of converters and unscramblers SERVICE
A v hipina  Michsestdens add A% sues tax CARD

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

WHLIOVELIL): The Source for Quality at Low Cost

e SYLVANIA Triplers REMEMBER! | Sylvania ECG
Hl \';‘ ?I'rni Ak Sylvania | Replacement
VIR S ECG-500A | ECG-523 ECG-526A Tubes S:;"g-‘“"d""m"s
212-139 212-141 212-141-02 70% + 10% | a omponents
HIGH VOLTAGE 21213901 | 21214101 | 21214103 OFF | Full line in stock.
MULTIPLIERS 212-139-02 212-141-04 LIST | The best quality
S" 295 ea. 31 500 ea. 51699 ea_ semiconductor.
RG-59/U 75 OHM Bare copper E . Connector VERY POPULAR
Co-AxIaI Cable conicr | (B2 () v sopamsFare
per Braided E;::;ﬁﬁf;; \ o= Matohing Transformer _E_
Ehl': elg y MT-1 59¢ aa 544"!100
{000l 2SC1172B 80 MFD x 450 Volts... .99
2 Way - 75 Ohm Coupler
$445°/1000 ft.  Foempoyetiene %ﬂ’ MT2 g1wea. $89%/100 {99 100 MFD x 450 Volts..1.09
SOLDER (60/40 Rosin Core) | SILICONRECTIFIER 2.5Amp/1000PIV CHEATER CORDS REPLACEMENT RODS G.E. OM-300
11b. - .062 dia. 100/%9°® si-100 —aB— Pzg':_“azgg o
{regularsize) GLOBAR DISC - 120 Ohms Cold ; $q49
E $79% soL1 |torer roa 99 ——@) | C&® | \ciiniana sec 1
Standard C Clip | 5SectionLAR-5 89¢ | PANASONIC OM-500
D SOLDER WICK 99¢ ~— | 10ASSORTEDCIRCUIT BREAKERS Price: 39¢ 24623 | 6 SectionLAR-6 99¢
8 sagmrenonsws (@Y | Yojg7ee  cooapgmmant (== Q> | 7SeionlART 99 559
2 :
g E mﬂﬁ mm Send Purchase Order, Check or Money Order
!—
2 or Call Toll Free 800-223-0826
o in NY STATE (212) 865-5580
o E}aﬁ%ﬁﬁgmﬁi_ New York. NY 10025 All ORDERS SHIPPED UPSICOD F.0.B., N.Y.C.
D 'y : ]
= » Also ask for Free 100 Page Catalog = MasTER cARD » visA (i) BED
120
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$5.05 LM14148 $1.90
148 LM1458CHMN 40
149
295

O

280
1495
PO00UL 4095
985
1895
895
178

Bisickekass

deRBddRERagER

16K Apple™ Ramcard
LIST 195 o

ACP m
s6995 il a:w 2147 8590 529051.99

1101

Of
p“\cm

® Full 1 year warranty
e Top quality — gold fingers
® Expand Apple Il 48K to B4K
® Compatible with Z-80 Softcard™

® Allows system to run with CP/M™, PASCAL,
DOS3.3, COBAL, Visicale, etc.
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® Supplied with extra 16K RAM & has (2) LED's

32K STATIC RAM

2or4 MHz
Expandable
Uses
2114L's

18K 4 MHz Kit
16K 4 MHZ AAT
32K 4 MHz Kit
® 32K 4 MHz AAT
BARE BOARD 30.0.
Bare Bdw/alipartsiessmem. 99.95

BARE BOARDS

5-100 Sound Board 53485
BOB0A

cPU 34,
32K Static RAM (2114} 2405
EK EPROM (2708)
2708/2718 EPROM
ACP Proto Board
Vector 8800 Proto
Veclor 8803 11 siot MB
ACP Extender with connector
13 Siot Mother Board [WMC)
8 Slot Mother Board (WMC)
8Siot Mother Bd (Expandable)
Floppy PCB (8" SHUGART)
5100({AY5-8510) Sound Board
Apple Sound Board

64K CMOS RAM

S100 (200nS)

e

Assembled & Tested $399.00

MOSTEK s
29¢..

200,000 places in

stock— priced to move

Same as MK4027 except 1mS
refresh. MK4015 4Kx1 RAM

STE PPER MOTOR

Operates by applying

12VDC in one direc-

tion and then revers-

Ing polarity (or square

waval. Uses 12VDC,

Clock Wise Rotation,

s Rated 3 RPM at 4
ACP PP.S. with a 5 degree

UV “EPROM”
ERASER

Model
UVs-11E
$79.95

Holds 4 EPROM's.

at a time

Model 5-52T $325.00

PRICE ancke;
$ 92 10 for $39.95

B257 9.50

2704 [BKxB) TS
2732 (4Kx8) TS
2718/2516, 5V
(2KxB) TS
TMS2T186, 5V, 12V
2758, 5V, (450n5)

2H13001 (W) Upper 5950
2513005 (V) Lower 1095
2513-A0MI (5V) Lowsr 1455
MCMSET10 ASCH Shfied 12.5%
MCMESTAD Math Symoal 1355
MCMEETS0 Apha Contrat 1345

MOS PROMS

2708 (450n5) $5.75
2708 (650n5) 5.25
1702A 575
MMS203A0  14.50
MMS2040 995

50

bacoa

DACHOS

8038 Functon Generatar
WCA024 VO

LS8 Vo0

XR2206 Functon Generaks § 25

16K Memory

Expansion Kits
for Apple/TRS-80

B pes 4116 16K $1 2.95

200/250n5
CALL FOR VOLUME PRICING

4K STATIC RAM
ELL-OFF
10/$9.90

Same as TMS4044
but designed specifically
for Z-80 based systems. This
Is a fullk-spec 4Kx1 RAM, 45005,
Ordler P/N Ziog 5104-4 while supply lasts.

Specify computer
" SUB CONNECTORS

Unweal price. DB37

male, DB25 ferale.

Gold PC mount with
mounting holes

Mig. AMP,
Specily 25 or 37 pins.

sosr $2.50 0e2s $1.95

Zilog
Z8 CPU
with
TINY
BASIC
Debugprog.  $49.95
Plus 6132 companion
guasi-staticRAM 29,95

Astec RF Modulator

for
COLOR

,""‘?
3 BIW

P/N 1082 Channel 3 or 4 5695

Stepper Motor

$19.95¢a.

1200 BAUD MODEM IC

Features:
#1200 Baud
*40 Pin
#5Voits Only

CONNECTORS

Daz5P |
D825S Female

Hood

Set with Hood, Sale

22/44 S/T, KIM

43/88 5/T, MOT

50/100 5-100 Connector W/W
50/100 5-100 Connector /T

177101 B & Mitioppy 24 85
1781 Ousi Flopgy' 0
179101 Dol Flogpy 3699
1791-02 Dual Fleppy 4485
1783 0O, 05 Flapey s
1797 0O, 05 Fiopey e
1690 Daba Separaier 1853
2143 Clock Genorator: 1893 16710 Astres
700 § bt Benary 1350 mMCian
791 10 bt Binary am2
OImTS WoiM1
400 Vit 2 Fraq Conw CoMs01E
A750 3% Dipt BCD INSE250
1408156 bt Y2378
T40BLE 8 bt AY5-2400
DACDI DA MUST40AAD

SOCKETS
LOW PROFILE

TR{B028 {5V, 129 158
AYSIOI3 SV, 129 a9
AYSTOIATEIZ 5140 635
AYS1015A/1853 (5W)

MB4E2

IME403

2350 USAT

Nk ki
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BREFASH

3L WIREWRAP
SOCKETS (GOLD)

1-24 25-48

B pin WW 55 54
10 pin WW (Tin) .85 63
14 pin WW J5 T3
16 pin WW : ki
18 pin WwW 4 4
20 pin WW
22 pin W
24 pin WW
28 pin W
40 pin WW

DIP
SWITCHES

2 Position
4 Position
5 Position
& Position

7 Position
B Position
8 Position
10 Position

MUFFIN® FAN

The dependable, low

cost, largest selling fan

for commercial cooling

applications,

® 105cim free air delvery

® 488" sq x1.50" deep.
Weight - 17 oz

SPECIAL PURCHASE
“ﬁ sg 502,

PARALLEL ALPHA NUMERIC

PRINTER

19 Column Printer prints 16 numerical columns plus 3
columns which have math, alpha and other notations,
Each wheel has 12 positions with position 12 blank

Position 11 on numerical columns have decimal point or #. Ltilizes 275"
wide adding machine tape and a dual color ink ribbon. Input data paraliel

withfourbit BCD circuit|

ided), Print rate, 3lines

per second. Operating voltage 22-28VDC with typical cycle time of

340mS. Size BY2"W x 3%"H x 5%"Dp. New,

$17.50 ea. 3/845

SUPER IC CLOSEOUT SPECIALS

2nNE121 3/$1.00
SiG 2662 388
45287 1.85
27TSBEPROM 205
TAITYETIO 5/1.89
ZBOA

ULN2003 27199
TALSBES  3/1.59
74LS37T7 2188
TalS241 21189
8250 695
B561 RAM 285
LM7T33CN 3188
MC1414 3109

= CP/M trademark of Digital Research Apple trademark of Apple Computer.
Mail Order: P.0. Box 17329 Irvine, CA 92713

TOLL FREE

800-854-8230

910-595-1565

3.
B700A/D 2/16.95

Retall: 1310BE. Edinger, Santa Ana CA 92705
[714) 558-8813

542 W, Trimble, San Jose, CA 95131
[408) 946-7010

CIRCLE 49 ON FREE INFORMATION CARD
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BOCSS
BOCHT 125

TERMS: MO, Cashier's Check Bank Wire. Porsonal
checks akow 2 weeks 1o protessing Incluce Drivers
Lizense and crecd card #5 Visa, AMEX, CB add %
service charge Add T% shippng & handipng of $2 50,
whichever is groated. Acd 10% lor foreign orders o
US Parcel Post. Include Telephare numbar. NO CODe
Prices subject 1o change withoul netice. Some Hems
subject o prior sale. We reserve the right tosubstitute
manufaciuner. Retad prices may vary.

2861 H38W303a
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(— MORE GAIN .
{ Than a Mitsumi Tuner

G.E. MOV 21/2" Meters General Instrument PHILIPS VARACTOR

Spike Eliminators ("~ a1 | Varactor Tuners TUNER — $23.95
3 / Mitsumi MODEL ELC 1045
10/9.90 °1 2,9 /115v] $5.95 jYour Choice .\ ir FREQ. RANGE .
UHF 470-889 MHZ
e & Me:?l'h'“" 10/+50.00 i @i' $22.50 CHANNEL 74-83
etal 7 OUTPUT CHANNEL 3
24" X 4" X 2" High . Tri-Color LEDS Voltage Regu!at;‘):%ws 75 OHM INPUT
mg_ng;_ Red/Green reverse volt. _5v. 79M0S5 ParlNo.
Chassis (H.D.) ; Yellow A.C. +6V. 7806 DSW10  Philips UHF Tuner ELC 1045 .
4 Fantastic! 2;‘1.50 +12V. 7812 DSW20 ErFmIeEd Circuit Board, Predrilled
Transformer 5/%5, 50 10[‘9 95 +15V.7815 DSW30 P.C.B. Potentiometers S-10K, 15K |
i ,2 39 DSW40 Resistor Kit 1/4 watt 5%
. MOTOROLA PIEZO SPEAKERS Carbon Resistors 32 pcs.

30V. CT. 1.5 AMP. DSW50  Panel Mount Po!onlmmﬂ]ms N

1 3" SPECIAL 2-10K and Knobs . s
3"5Q. - 10/'22.00 100/'200.00 RESPONSE s DSW60  IC's 7 pcs., 1 Rectifier,
#FAN3) TRANSFORMERS 6070 30,000 Hz 6.95 DSWI0  Eleciiolmic Cap Kb penr ..
; TRT9 iy
ULTRASONIC BUG ELIMINATOR | 6.7 9 125 @ 11017 A, 10v./8 Toko 10.7 MHZ. Xtal Filter & Coll DSWD0. Vornpis cap M1 33 ps .
IC BASE CIRCUITRY WITH PIEZO +46V./25A.C.T. 56.95 DSW100 Coil Kit, 2-18 uh, 1 varia Je 33 uh

ALL COMPONENTS — +1 - +37-12 Torold + 26 wire
"7 rs 9,

ELIMINATE COCKROACHES, A AR @ { 10 pai s DSW110 I.C. Sackets 5-8 pins, 2-14 pin

ELEAN ML kit *14.95 |50 5 i7v. /304 c1. '23.95 100 pairs '89.30

DSW120 Power Transiormer

PRI-117Vac, SEC 24Vac, 1 amp
DSW130 Speaker, Oval 8 ohm

Dual Computer Chip Set 4 I'I'LP?w.r Supply Ila e Flegulator [Piezo Elements WIS M R AL I e
2 CPU & MPU Systems/Dual - et ] Boards Ant, Term, Switch Dpdt, Fuse,
Clocks, ACLU, g‘:‘w |-3|W Ripple : -':J" "'190“ up Fuseholder, Line Cord, eic
512 X 8 Bi Polar Ram 50 usec, [ ) ORI i
& support +12V. TA 12V TA § uv. ‘ov.ewe1sa. $1.29 When Ordering All ltems i
R 29623 Bi Polor Rom or 24V.T7A, WORK DSW10-D140 Total Price $99.95
7415424 Volt Cont. Osc. And  5V. 10A. RFI FILTERS ‘6 95
74121 (2) 7413 (2) 2 AMP. HOPKINS it
29701 64 X 8 Prom $300.00 Orig, Teletype Cost #F-85010 § HEAVY Base R.F dul
oo ws [FREUEITSS o 1.95€% [einees F. Modulator =
Multivibrater (2) bt _— Oulped
CA 3246 Guad 20 MA. OP AMP. Power Inverter 6 AMP. CORCOM § Heat 5'!!'(! e 3 '
6503 CPU 12V. 1o 115V # 6EF1 2-95 Igg 147 X 4" X 14" HT Combine both audio and video output onto channel 3
8048 MPU 09.95 e -WGH . —-Dip Tantalum caps z or 4 of your T.V. set.
723 Reg. .8, 10/15. 32 %3 47 @ 6V Single I.C. chip (MC 1374) makes for quick and easy
TMS 9901Prog. Keybord Interface 2 a v Spe =l=l'v a‘llp! assembly. Single adjustment control! A must for every

video rccmcl:ng or computer enthusiast.
VH-0

‘ 533,47, 68.@ 16
SEND FOR Z 11'5-@' syl s 29¢ N1 0r25P b Driver 3330

47,68, 15, 22,33, 4.7, 6. " | N628123F Prom 256x8 $1.59
FREE 1982 el :;p:::‘d?;n 4164-15NL. *8.50 RAM 64K

MM1702 *3.95 Eprom UHF Tva
CATALOG add 10% for shipping and nandllng min. shipping charge *2.50 &%ﬂ:}:@s'm!m NEW & IMPROVED Preamp
or call us at o=, H.J. Knapp of Florida, Inc. :
(813) 3920406 -« 4750 96th St. N. St. Petersburg, Florida 33708 O
CIRCLE 67 ON FREE INFORMATION CARD ! o] @ Kit
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Your reception will dramatlully impsieve! This unit
USE YOUR will enable you to pull in signals you never knew were

there!

WILL POWER TO fonbains g e e e
FREE FIGHT CANCER

CATA tQG For information about

bequests, call the
AMERICAN CANCER SOCIETY U5,

Burglar/Fire Alarms

PWD KIT!!!

Part No. Description
PWD10  Philips UHF Tuner ELC 1045

THIS SPACE CONTRIBUTED AS A PUBLIC SERVICE PWD20 Glass fPOIY i
Predrilled .
FraTomar o cwmenai 'T.".":?.‘E" erhaantha PWD30 P.C.B. Pots,
L ———
%-——-—-'Ji—&-i—_,!ﬁzw% PWD40  Resistor Kit 1/4 walt 5%
i i |l PWD50 Panel Mount Pots 2-5K .

PWD60 IC's 7 pcs., 1 Rectifier,
300 Park dwe. bewthi Sew ok, T 10303 2-Heat Sinks & Sockets ..o o
- PWD70 Ceramic Disc Caps — 37 pcs
& Misc. Type Capacitors

. . I - TR T e e | PWDB0 Electrolytic Caps 18 pcs. v..ovvuiens
passive infrareds [ s e e e PWD90 Variable Trimmer Capacitor
motion detectors P ot ot sy e

! Sy et e e e PWD100 Coll Kit, 2-T37-12 Ferrite cores Torold

ultrasonic detectors | e i 0 s e s v,y D S el
magnetic contacts

g == Terminals, Fuse, Fuseholder

Dpdt Switch, Line Cord etc.

smoke deiectOrS —%‘% 5 PWD120 Power Transformer
. Primary-117 Vac,
vehicle alarms Secondary 24 Vac, 1 amp
- S e e e e PWD130 Speaker, Oval 8 ghm ... o
accessories — : S PWD140 Cabinet, Prepunched & Drilled . $13.95

When Ordering All Items
PWD10-PWD140 Total Price $124.95

remotes
tools

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°% 5h(ﬂ:ln5 on orders

under $35.00. Orders over $35.00, a
Catalog - $1.00. Visa & Mastercharge acceptable

S¥mountain west™

4215 N. 16th Street Dept. RE-12
Phoenix, AZ 85016
1-800-528-6169 toll-free

RADIO-ELECTRONICS

-t

22 CIRCLE 82 ON FREE INFORMATION CARD CIRCLE 71 ON FREE INFORMATION CARD



When QUALITY counts...

...at competitive prices.

2 Loadd o ol @ Hitachi

V-1050F

100MHz, QUAD TRACE
DELAYED SWEEP

——e

e Channel 1 Output for DVM or
DMM Large, Bright 8 X 10 CM
Screen

 High Accuracy £2* (+10to
+35°C)

« High Sensitivity: 500 «V /div (5
MHz)

e Alternate Time Base Operation

» Automatic Focus

« Variable Hold-off

 Full TV Triggering (H, V)

» 20 MHz Bandwidth Limiter

» Delay Line for Viewing Leading
Edge of Signal

« X - Y Operation (CH 1: Horiz.,
CH 2; Vert.)

e Trace Finder

R o A R g -_'_-_.-_'r_!'_ = i .' ¢
-509 Delayed Sweep DC-50 VHz

' Mini-Portable Dual Trace

Mini-Portable Dual Trace

FEATURES: »3.5" Rectangular CRT. »Sensitivity
1 mV /div. (10 MHz) * Sweep Times to 10 ns/div. *
Individual Sweep Time Controls (A, B). * Full TV
Triggering (H, V) = CH 1 Signal DVM Output *
Single Sweep « Variable Hold-off « X - Y Display
Mode » Three Way Power Supply *Optional Battery
Pack Available

FEATURES: # 3.5"" Rectangular CRT » High Sensi-
tivity (ImV./div. at 10 MHz) « Fast Sweep Times
(50ns/div.) » Accuracy 3% (+ 10 to 35°C) +Z Axis
Input+ X - Y Display Mode * Auto Focus * Three Way
Power Supply - Take Anywhere« Full TV Triggering
« Human Engineered Front Panel « Calibrator 0.5 V

s L

FROM THE SOUTHWEST’S OLDEST HITACHI DISTRIBUTOR

® STOPPER
Protect Your
»
DMM S Solid State Equipment
D-802 Multimeter UL Listed
Shown MD6-3; MD4-3 Shown

SJB DISTRIBUTORS, INC.

70520 PLANO ROAD, SUITE 206
DALLAS, TEXAS 75238

i

CALL TOLL FREE:

e e e
800-527-4893 (OUTSIDE TEXAS)
800-442-1048 (TEXAS)
214-343-1328 (DALLAS)

&)
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"RMULA INTERNATIONAL INC.
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12603 CRENSHAW BOULEVARD @ HAWTHORNE, CALIFORNIA 90250 @ (213) 973-1921

A

PROFESSIONAL FM WIRELESS
MICROPHONE

Made by one of the leading Japanese manufacturers. This
factory FM wireless dby
two AA size batteries. It transmits in the rlnﬂa of 88-108
MHz. Elament is built in a plastic tube type case with an
unit.
dard FM radio, signal can be heard any-
cre lot. Sound quality was judged “very
good” MODEL WEM-35. ON SALE

WAS $16.50 $12 50 each

GOOD NEWS FOR HI FI NUTS'
Intreducing our TA-2000 200 watts P.P. Super Mimo:
Amgplifier Kit
By using four stages of modem P.P. Super Mirror Circuit,
THD and TIM are kept under 0.01% at rated output!
SPECIFICATIONS: 200W ARMS into 4 or 801

> I e

* 0 1o 100,000 Hz (al 1W)
+0dB, — 1dB

= 5/N betier than 1008

* Less than 0.01% lotal
Harmanle Distortion.

MODEL TA-2000
583.95 per kit
CRYSTAL CONTROLLED
WIRELESS MICROPHONE
SYSTEM
Transmitter: FET mic for flat

Mo Foc License

Roquired.
OUR PRICE $49.50

Available
""':m ok 30H:-18KHz response. X'tal
MURA WMS-49 controlled 49 MHz AM Band

for drift-frea performance. 100
MW output|range approx
Y mils) for reliable
long range trans
mizsion, Powered
by 8 9V radio bat-
tary {included).
Raceiver: X'tal
cantrofled locks
on 49 MHz transmitter signal. On panel VU mater. mon-
itors the signal strength from the microphone, Standard
phona jack outlet connection to a P.A or other phone
input. 9V battery included. This professional setis ideal for
on stage, in field. church, in house or outdoor use.

SANYO ANTENNA SIGNAL BOOSTER
Thiz Booster is specially designed for UHF Channels (14-
83), After installing (between the antennas input cable and
the UHF tuner), this unit will provide a minimum of 1048
gain, that is approximately 2 times batter than you are see-
ing now. Idoal for those wha live in apartments that can nat
put up an outdoor antenna. Small in size, only 27 x 17 x 17
Supply voltage is 15 VDC, Back In Stock.

WWWhy g
%NEWT&M* .
MODEL 001-0076
512.50 ea.
e MMM, L

HYBRID AUDIO POWER AMPLIFIER IC's
From 7 WATTS to 100 WATTS

Typical ratings: Operating case temp, 85'C. T.H.D =0.5%{
=20Hz-20KHz. Input ¢ ance Pe=0.1W30K{l Power
band width 20Hz-20KHz. Freq. response 10-100KHz Owt-
put resistance =B} With built-in protection circuit. All
units come with data sheet.

WHISTLE ACTIVATED SWITCH BOARD
All boards are pre-assembiled and tested. Your whistle to its
FET condenser micraphone from a distance, as far as 30
foot mway (sensitivity can be easily adjusted). will tum the
wwitch on and if you whistie it weill turn off, |deal for
ramote control toys, electrical appliance such as lights, cof-
foe pots, TV, Hi-Fi, radio or other projects. Unit works on
avDC

MODEL 368

54.50 ea.

SOLAR CELLS
0.5V 200MA. |deal for all kinds of solar projects, ceils can
ba put in series to double voltage or parallel to doubls
currant. 51.99 ea.

Minimum Order $10.00/Calif. Residents add
6.5% Sales Tax. Phone Orders Accep!

VISA or MC ONLY, NO C,0.D.’s. Prices Sub-
ject to Change Without Notice

»»»»»»»w»»»»»»»

PERFECT GIFT! LOW PRICE
HIGH QUALITY WATCHES & PEN WATCHES!

A Mechanical, Yellow Case, Blk PVC Band $16.50 ea.

B Digital, Smurf, Blue, Yellow, Pink & Red $9.95 ea.

C Digital, Lady's Quartz, White, Burgandy, Blue, Tan _$9.95 ea.

D Penwatch, Cross Look-alike, Stainless steel $9.95 ea.
ALL WATCHES HAVE 60 DAYS WARRANTY

T

SANYO UHF VARACTOR TUNER
FOR UHF CHANNEL 14-83

Tuning voltage +1-+28VDC. Input impedance 7551 IF
band width 7-16MHz. Noise figure 11,548 Max Size 2% x
14" x W". Supply voltage 15VDC.

Modal 115-8-403A, Video IF 62.5MHz
Model 115-B-405A, Video |F 45.0MHz
$35.00 ea,

‘uner iz the most important part of the circuit Don't let

those 519,00 tuners fool you.
All units sre brand new from Samyo. When ordering please
spocify model number.

NEW ARRIVALS

6-WAY A/C ADAPTOR
7.5V B 12VDC

PROFESSIONAL REGULATED
VARIBLE DC POWER SUPPLY KIT
All solid state circuitry with high efficiency power transis-
tor 280388 and IC voltage regulstor MC1732. Output
voltage can be adjusted from 0-30V at 1A current limited
or 0-15V at 2A current limited. Internal resistance is less
than 0.0065, ripplo and nois 5% than 1mV, dual on

board LED and audible over load indicator. Kit comes with
pre-drilled PC Board, Instructions, all necessary elec-
tronic and a look-
ing matal cabinet. TPH best project for school and the most
useful instrument for repairman. Bulld one today!

MODEL TRESA
0-15VDC @ 2A

MODEL TRBSB
0-30VDC @ 1A

$59.50 Par Kit

FOR INFORMATION
CALL (213) 973-1921

A GOOD BUY
at 565.00

19" RACK MOUNT CABINETS
front panesl with black text:
DEPTH
1%
1%

cane

SUPER FM WIRELESS MIC KIT — MARK 1lI

This new designed circuil uses high FREQ FET transistors
with 2 stage pre-amp. Transmils FM range (58-120MMHz) up
o 2 blocks away and with the ultra sensiffive condenser
microphone that comes with the kit sllows you to pick up
any sound within 15 1L away. Kil includes all slectronic paris.

OSC colls and PC Board. Power supply IVDC.
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 simplity circult
layout. Easy to assemble and can be used with all power
leval amplifiers. Power requirement 12VDC.

TE-221 KIT
* For Just $28.50
(Lmited Stock)

OUTSIDE CALIFORNIA
PHONE ORDERS ONLY

AUDIO FREQUENCY SPECTRUM
ANALYSER KIT TA-2900

This Audio Frequency Spectrum Analyser analyses audie
signals in 10 octaves over a dynamic range of 30dB. The
technique allows the sound

by

REGULATED DUAL VOLTAGE SUPPLY KIT
+10-30 VOC @ 250 ma adjustable. fully regulated. Kit
includes all electronic parts, filter capacitors, |C's, heat
sinks and PC Board

512.50 per kit

MARK IV — 16 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 level output of

your amplifier from —mnm+m Comes with a well
alw silk; P i it anvd has 2 sel
wwitch to allow floating or gradual output indicating. l’m
supply is 6-12VD THG on board input
trols. This unit can work with any amplifier from |W to
200W! Kit includes 70 pos driver transistors. 38 pes
matched 4-color LED's, all other slectronic components,
PC Board and front panal.

MARK IV KIT

$31.50

ELECTRONIC SWITCH KIT
COMNDENSER TYPE. Teuch On—Touch Off. Uses 7473 IC
wnd 12V relay $6.50

POWER SUPPLY KIT
0-30VDC REGULATED. Uses UAT23 and 2N3055 power
transistor. Output can be adpusted from 0-30V @ 2A_ Com-
plete with PC Board and all slectronic parts

TRANSFORMER 59.50 sa,
POWER SUPPLY KIT $10.50 “

FLUORESCENT LIGHT DRIVER KIT
12V DC Powered . Lights up 8-15 Watt Fluorescent Light
Tubes. Ideal for camper, cutdoor, auto or boat. Kit inchudes
high voltage coil. power transistor, heat sink, all other slec-
tronic parts and PC Board. Light tube not inclhuded.

$6.50 Per Kit
ELECTRONIC DUAL SPEAKER PROTECTOR
Cuts off when circult is shorted or over loaded to protect
your amplifier as well as your speakers. A must for OCL
circuits. KIT FORM $8.75 ea.

CALL TOLL FREE
1-800-672-8758

LOW TIM DC STEREO PRE-AMP KIT TA-1020

Incorporates brand-naw DC design that gives a frequency
response from 0-100Kh: £0.5dB. Added features like
tone defeat and loudness control let you tailor your own

unwanted room and speaker resonances to be substan-
tlally eliminated.

TA-800

120W PURE DC POWER STEREOQ AMP KIT

The TA-2900 provides a visusl presentation of the chang-
ing spectrum theu 100 red LED displays, 10 you can sct-
ually ses proof of the squalized sound you've achieved.
The TA-2900 kit comes with all the electronic compo-
nents, |C's, pradrilled PC board, theinstructions and 2 18"
RAsck Mount type matal cabinet with professional silk-

Getting power hungry from your small amp? Have to watch
your budget? Here's a good selution! The TA-800 is a pura
DC amplifier with 2 built in pre-amp. All coupling capaci-
tors are aliminated to give you a true flwoduchon of tha
music. On board tone with
built in power supply make the TA-B00 the most compact
sterso amp available. Specifications: 60W x 2 into 80,
Freq. range: OHz-100KHz £3dB. THD .01% or better. 5/N
ratio: BOdB, Sensitivity: 3mV into 4TK. Power Require-
mant: £24-40 Volts

* SPECIALK
EXCELLENT PRICE!
MODEL 001-0034
529.50 Per Kit
Transtormes
51050 ea.

TA-323 60 WATTS TOTAL
30W + 30W STEREO AMP KIT
This iz a solid state all \ummm circuitry with on board

B plormast put. Pawer TA-1000 KIT
output amploys 2 pairs matching Dulloqloﬂ Transistors §51.95 14
driven by the popular ZN3053 Driver Transistors. Four built | Power Transiormer
on board controls for, voluma, balance, treble and bass. 524.00 ea.

Powar supply requires 48VCT 2.6A rransformer. THD of
lees than 0.1% batween 100Hz-10Khz at full power. (30
Watts + 30 Watts loaded into 812}

1 WATT AUDIO AMP
All parts are pre-assambled on a mini PC Board. Supply

screen printed front panal,

® Input Sensitivity Tape Monitor/10mV - 18mV 50K 11,
Speaker Terminal/0.2W - 100W 811
Display Lavel Rangs (all octaves) 2dB per step/—1448
to —448.
Delay Time (1KHz) Fast/18dB/s Slow/6dB/s
Power Input 117V or 220V AC 50/60 Hz.
Power Consumption 36W
Dimensions 482(W) x 102(H) x 250(0) mm
$99.50 par kit

semssssasessssssnesssssranannnnnnd

498

100W CLASS A POWER AMP KIT
Dynamic Biss Clase “A" circult design makes this unkt

Voltage 6-9VDC

BW AUDIO AMP KIT

TBAB10 with Volume Control. Power Supply 6-18VDC

Only §7.50 sa.

SPECIAL PRICE $1,95

unigue in its class, Crystal claar, 100 watts power output
will satisfy the most picky fans, A perfect combination
with the TA-1020 low TIM stereo pre-amp.

Specifications: ® Output power 100W AMS into 811,
125W RAMS into 401 ® Frequency response 10Hz-100KHz
® THD less than 0.01% @ S/N ratio better than B0dB

supplies 1o
Specifications: ® THD/TIM les21 005% ® Frequency
response DC to 100KHz 0,548 ® RIAA devistion 20,248
# 5/N ratio better than 70dB # Sensitivity Phano 2mV
ATE/Aux 100mV 100K & Output level 1.3V ® Max output
15V # Tone controls Bass +104B @ S50Hz/Treble +10d4B
@ 15Hz ® Power supply £24VDC @ 0.5A, Kit comes with
regulated power supply, all you need is a 48VCT transfor-
mer @ 0.5A.

Only 544,50 5
X former -
54,50 ea.

“FISHER" 30 WATT STEREO AMP

MAIN AMP {15W = 2). Kil includes ¥ pcs. Fisher PA 301
Hybnd IC, all electronic parts with PC Board. Power supply
216VDC (not included). Power band with KF 1%+340)
Voltage gain 33dB. 20Hz-20KHz.

Super Buy

Only $18.50

ULTRASONIC SWITCH KIT

Kit includes tha Uhra Senic Transducers. 2 PC Boards for
tranzmitter and recoiver. all slectronic parts and instruc-
tions. Easy to build and a lot of uses such as remate control
for TV, garage door, alarm system or counter. Unit operates
by 8-12VDC.

$15.50 ea.

Never worry about battery, bacasuse it has nono! Easy to
cerry in packet and handy to use. deal for emergency light.
Itg its own ol by i
mh\'m:u boat, camper or home. Ywmvmdn

® Input sensitivity 1V max. ® Power supply 240V @ 5A.

SHIPPING AND HANDLING CHARGES
Under 50,00 Purchase Over 550.00 Purchass

il (el Mexico B

some timel EXCLUSIVE $3.95 oa,

STORE HOURS
MON. - FRI. 10-7
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ISFZRMULA INTERNATIONAL INC.L

—
UV
12603 CRENSHAW BOULEVARD @ HAWTHORNE, CALIFORNIA 90250 @ (213) 973-1921

Experience the Pineapple Computer System

Pineapplé

48K Color Computer Kit
Features:

* 6502 MPU $ 6 45
per kit

* Color graphics

* Numeric key pad

* Game paddle jacks on both sides

* Speaker volume control on the back
* EXxpansion 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. No C.0.D. orders

54" 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
10-99 100-499 500-999 1 KUp
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

‘ 7 9" Black and White, , . ........ $ 99,50

who they are if you saw our ad the last few times. 9" Green e © $120.00

FACTORY PACKED, 100 DISCS PER BOX for just $1.85 ea. 12" Black and White,.......... $118.50

COMES WITH HUB RING AND WRITE PROTECT. T2 Green R sl veteiss = slote'als $139.50
SAVE ON OUR 5" DISC DRIVE 35 16K RAM CARD KIT FOR YOUR

®
* 100% Apple® Compatible! e OMEDTER

Much more quiet than the Kit includes: High Quality P.C. Board 8 ea. 4116 (200ns) e
Shugart Drives All the IC's & parts ® 16-pin Dip wire ® Easy to assemble.
j You can do it in less than 30 minutes!
$310.00 Each

- it
$399.00 Each (with controller) ?L?gi?e% pqeura}::my]

* Apple is a registered trademark of APPLE COMPUTERS, INC
30 9 SHIPPING AND HANDLING CHARGES Minimum Order $10.00 / Calil. Residents add 6.5% STOH E HOURS
Under $50 00 Purchass Over 550 00 Purchass Sales Tax. Phone Ordars Accepled on VISA or MC MON-FRI e 10_7
T 5% ONLY, NO C.0.D.’s. Prices subject to change
m-\. without notice, SAT — 106

CIRCLE 45 ON FREE INFORMATION CARD
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POPULAR IC"s
N&"mmt"m:mu‘um“ﬂw‘ 'cm' TR UHF ﬁ:ﬂ‘ TOP QUALITY Autoranging DIGITAL MULTIMETERS
Fescaive ail the EXTRA CABLE TV “MIDBAND" & SUPERBAND CI“{““S L",!I NO S!OO@!BS The state-of-the-art autoranging DMM — Md’? h’!w accuracy l’!d
CHANNELS on your LIMF DAL ru:.'"‘”“‘l T o == convenient features for today’s elect
Eliminates the reed for renbng or leasing This stable ang m : ey Mlﬂ MD
——————— ikable Bysieen cofverts acirs cable TV chancels 30 they can ’w
e vu:\-ein\'m nen.enmu-r.u = LM-306H-1 | Low Voilage Audic Ama
Lo b o o ¥ 83 | icioan and supersand channela now distrituied by mast et h:r::'ua Kos
ﬁ.m Chasnels 2 10 13 can akea be seen directly on Ihe VHF portion of your ME AN Degital Prase Lo
A MUST FOR VIDEQ-TAPING FROM CABLE TV! l[:‘i?i: :'::k;m i
Tha sysiem ilows yeu 19 program bath pay (pay TV decoder required) and siandars MC1230 | Vides Detecter
cable chamnals for taping on amy YCR — while you are 528 95 Ia.ss“ MC-1340 Videa [ Amg
waiching a diffenent channal on your TV, Now . na - 22 50 ME1380 | Vides If Ama
Simpla 1o nstall and oparste on any make of TV with UNF PLUS POSTAGE ol T MC 1352 | Videa |F Ama AGE
MIERNRD BRAND HEW UHF SURPLUS “ | T
75 OHM UHF YAGI ANTENNAS R ot | Bt e o e
: VARACTOR TUNERS SYLNIA & i S | S, (e
1 LM 1800 PLL Stereo Decoder
I lo= VHF VARACTOR TUNERS Ll o st o
E — 45 MHz outpul. Channais 2 FPNAIL VIS SAA, s T - i
2 400N | o o e 1 through 13 as well as the mid LMTROS: |5 Vol Posiiive Vell. Reg. Molhal_’if 1“&% " ndicats
CHANMELS 44 - 52 opTIONAL e Baid channels: Sehsmalio in: LMTE00 | B Vit Pesitive Veit. Reg. L] igit LCD with auto unit and sign indication
IRG5 ga  Winagers UNF Sanyo  YOUR itsumi | RS L7812 | 12 Vit Poiive Voil. Reg ® Full sutaranging on Velt and Ohm with 10A AC/DC range
Sonione Lo H e S ST e S e R e Sieus ey e o ok amsyjas ok o repeck i
'6.95e 3095 m Call for Quantity Prices #13.95 wa. e | i gy ® Autoranging Voltage Test: 200mV—1000V DC, 2V—600VAC
— @ AC/DC Current Tests:| 200mA —10A
MV-2109 Radial Lead Caps (NI Axial Lead caps —SEIB— ® Resistance Tests: 20002—2000K 12
SPEAKER CABINET 1351 Tuning Disds 10 mid @38V 1-11 828 en 1000 mE@AOV ..., 111 SHea ® Autoranging Low Power Ohm Tests: 2K(1—2000K02
Popular speaker cabinets for S 1:9 $1.20ea 12ctmore  16ea 12ermore  79ea ® DC Vaolt Accuracy : 40.8% reading, $0.2% full scale -
those famous home brow TV i pobt= ¥ % 1M @ISy T A1 ﬁu 20OmISGIY . L 11 :gu ® | ow Battery Consumption: 300 hre. on two AA batteries {included}
Chicuity: Spaaloars ncluded. s LELDIODR Sl P D el S et S Lt ® Tost loads with protectiva rim prevents fingers from touching probe
i Ales mere 15004 ® Submerged connectors for added safety
Cabine! Dimensians. 5 5% MICA CAPS 5% YOOI 111 Biea  JXOMIGEMV | 1-11 158 en ® Foiding tilt stand for easy viewing
;:vmﬁu:n:aa:;uh?nh"l ihick 106t aees  toopt beeen | Lo, tRermte SRen more 179 ea ® Dual fuse for safety protection sk-1440 $99.50
back cover. #10.95 s el Shoraliipene 120fmere 1 09 ea Model SK-1330: Al the above plus these additi y
110p! . 260 2000pf 199 : plus these itional features:
2ormers  '8.95en cail lnf.o.u-dry niuu-!“ mmmn“,‘_., ,:.,;; :g: Lot ot o ® DC Volt Accuracy : £0.5% reading, £0.2% of full scale
@ Bullt-in Beeper [switchable) for continuity tests, overicad warning
PROJECT — 5 I @ Extended AC/DC current range: 20mA-10A
POPULIR BOXES Fe UHF - VHF - FM ® Manually overrides the sutoranging function so thet the desired
MICROWAVE i range can be selected for voltage and resistance measurements
POWER TRANSFORMER PARTS Mosigrawt 8 [} g ® Zero Adjust function cancels the resistance value of test leads for
the easiest and most accurate messurements
24V CT, 400 mA MAERGTES | o M T W e S = sx13s0 $159.50
Mads n.U.EA. uHFcn .34 | B%7D wilh a removable
: 12 | al U-shaped chassi
MBDB. Pl Bt :Eo e e o 354 db, Low VSWR 5%4" TANDON DRIVES
P60 s f) | (2R PARS Bt 0 112.50 s, | Waterproat Brand new 1BM compatible intornal drives.
- Fully supported by the new PCDOS 1.10.
10 ot mors 2,75 ea. | 20603 ey MAF Y- 1196 tormors 10.95ea | Housino #2.490a. Bl A s U oy rrion mikes
POPULAR instaliation easy.
3-POSITION COAXIAL SURPLUS s_ o WINEGARD MISCELLANEQUS PARTS TM-100-1 Single sided (160 KB) . .$207.99
PUSH-BUTTON SWITCH AUDID & VIDED DE[UIE 10K Volume Conlrol TM-100-2 Double sided (320 KBl. .$289.99
Fer TV & video cassatie recosders. RF MODULATORS =5 u‘-;n 3PGT swilch ... H:
Haa . Provides ] “UP s ;
iR WSO S Grecior \_«f/ s\mcn Low Lozs UHFVHE *k*k +*x PRINTERS SALE * % % % % & %
B - [r Matching Transtormer 123 Epson MXBOFT w/Graphtrax-Plus, 80 CPS $645  $520.00
e op meunded. Gutouts for flush )I Epson MX100 w/Graphtrax-Plus, 100 CPS, 136 Caol. $805 $643.89
wall munting, 3 75-onm resislors : Lo '““’ e Torgids 73042 i C. Itoh Prowriter 8510 AP 120 CPS, Parallel
precety larminate avy Urused Hook up sheat included 75 ohm - 50 db Isolation St AT T C. ltoh F-10 Daisywhee|, 40 CP5, Parallel . . . .
position. Sizs: 318" 24" 1 1 *6.95 sa. Now 5.49 s, While Thay Last  *6.95 sa. w‘;’. :,p el C.Itoh F-10 Daisywheel, 55 CPS, Parallel . . . .
= To order, send money order or cathier's check, Personal checks
= OH.E.E.“FRNEEOW R.F. OPEN E cleared 4 woeks. Visa/Mastercard welcome. Add 1% (Min, $3) of
TUES - FRI total order value for shipping & handling by UPS truck, Add 4%
800-854-4655 ELECTRONICS -7 10- 6 @ of order value for shipment by Air UPS or Parcel Post. California
OUTSIDE CALIFORNIA 1056 N. STATE COLLEGE BLVD., DEPT. R uosﬁsd: -:Ho“ residents please acid rales tax. COD's requires 20% deposits.
714-635-5090 ANAHEIM, CALIFORNIA 92806
INSIDE CALIFORNIA PERSOMNAL CHECKS HELD FOR CLEARANCE EASTE R N ENTERPRISE S r INC.
\ MAIL ORDERS WELCOME — PLEASE INCLUDE POSTAGE — SHIPPED SAME DAY RECEIVED — NO MINIMUM ORDER A 7 5. VAIL NE 90040 « (21317
CIRCLE 77 ON FREE INFORMATION CARD CIRCLE 85 ON FREE INFORMATION CARD

We accept VISA, MC,
C.OD, CHECK or MO

Min. order $10.00 - add
5% Shpg and $1.00Ins

FIRST QUALITY COMPONENTS — NOT MAIL ORDER “SECONDS"

RESISTOR ASSORTMENT 82508 700 pes (1 each below sssordl $22.50 W 11 wiIRE
ARIES ZERO /h, Stock No. 82501 10 ea. of 10-12-15-18-22-27-33-39-47-56 OHM SOCKETS
INSERTION e
Stock No. 83502 10 ea. of 68-82-100-120-1 50-180-220-270-330-390 OHM 1ot an SOCKETS
FORCE ¥ Tin plated phospner
Stock No. 82503 10 ea. of 470-560-680-820-1K-1.2K-1.5K-1.BK-2 2K-2 7 OHM ax3oriment Tin plated photphot bronzecon icl ping
SOCKETS - Stock No. 82504 10 ea. of 3.3K-3 OK-4 7K-5 6K-6, 8K-8.2K-10K-12K-1 5K-18K OHM Bronze contact -3 wrap with gas 1t seal
Carn aclialed Hoereroinsiton Stock No. 8250510 ea. of 22n-)?K-:IJ:-39K;-l?K-55K-6HK-52K-IDOK-I?DK OHM F) Stock )
E o oia 80 ekl TRl iR = Stock No. 82506 10 ea. of 150K-180K-220K-270K-330K-390K-470K-560K-680K: B20K-OHM Ny NoPina 124 25 100 No. No pm- 124 25 100
capable of being plugged into Stock No. B2507 10 ea_ of IM-1.2M-1 5M-1,BM-2.2M-2 7M-3.3M-3 SM-4. TM-5 6M-OHM 11301 8 S 455 .40% .38 ::;g; s ‘: ’:: ‘-::
dip sockels. including wire wrap 11302 14 B8 .59 54 “ <18 .
WILD ROVER 60/40 ROSIN CORE SOLDER 11303 18 72 64 .5 J 11203 16 21 .18 .16
tort o Touch switch capsule S::':' STk e 11304 18 .82 .73 .66 11204 18 24 .21 .19
st s RS s SR R Es"c”u'u';"ﬂw".;?i?id: g%?::::;?:;ﬁ: [ oyl g U 11305 20 .41 .00 .00 11205 20 .27 .24 .21
11085 24 s 435’8390 5360 [ Usgolaleuered arm Extremel fast on el e e A 11308 22 1.26 1.12 102 f 112086 22 30 .26 .23
11056 28 450 405 375 rated 115 VAC, 1.6 amp-30 milliohm re- w0077 o082 50 o 425 11307 24 1.41 1.25 1.14 11207 24 33 .30 .25
11057 40 595 535 495 sistance - 615 ragius by 160 thick spoTE 032 13 1% 131 11308 28 1.71 1.52 1.38 11208 28 38 34 .29
11058 €4 1050 945 870 Stock No.  1-9 L TS elie | SRR eRE A 247 11308 40 231 205 186 11200 40 53 45 a0
12098 $ 12868 1.12 § 85 L0080 032 175 B 457 .
ELPAC POWER SUPPLIES - DC/DC CONVERTERS g ial of the M hi MODUTEC
JNTEC (ELPAC insi. Oupul Outhut Cimensions pec alo e onth! Miniclamp AC Volt-Ammeter
Shpeetpel s o e gl e N Ll o s ! ﬁ allows singling one conductor out of
yaais’ CHOMOL 370l 3L 8" 025 LABNTILI08 81T 94 MEMORY SALE qkﬁ_i] many without disarrangement.
13828 CEasy 3oro 12:08 028 ABa%1ad 08 s -——r——
12827 CO380F 3070 15107 GI0  AE31430% T8 41186-3 émNS1?ZIZm $2.10 ea. | | Stock No, AC Amperes Price
13878 CBIMIZ JoTo 19107 O30 AERS1308 7% ynamic 8/$15.52 X (_';J J=a 59 13730 D-25A $39.50
13830 COOCM 1070 30107 O10  AB31:30% 798 Stock No. 47650 - = 5‘-“ 13731 0504 39.50
13830 CBIIA 3070 0T ©10 4031305 798 o1 = A 13732 G-100A  39.50
s 2114-L-3 300NS 4K $2.45 ea \ ACCESSORY LINE SPLITTER
e cusr 4070 (2:08 133 e 2017 s Static Ram e N\ allowsfast readings of AC powercon-
Stock Mo, 13801- “Floppy Disc 13833 CL3BOI 4070 15:07 100 BEIal 3u) 7T T4Es Stock No. 47640 e \0\ N sumption of plug in equipment with-
Power s"ﬂul‘ Far 13834 CL3813 4070 15107 100 &3Na) 3e 3435 S 6}( E 53 A\ out Separﬂhﬂr‘ 0! Ieads‘ sg 95
00 13838  CLIBOA 4070 TWiT4 30 88Mal T a8 T16 450NS1 prom .90 ea. -4 Stock No. 13727 .
WinchasiarOrives $109' 1M CLIA 4070 M:T4 30 S INTT NS 2 e

Stock No. 47632 Any Quantity! POCKET SIZED

BATTERY TESTER

138011 Dats Shuwifer 13807 5 25 130251 DATA SHEET FOR DC OC CONVERTERS. 5

4

for all types of small batteriesfrom

ELPAC POWER SUPPLIES - SOLV SERIES FULLY REGULATED £ 1/35v to 4.5v $1 3.95

S Rt iy Ot PIN FORMING TOOL ¢ Stock No. 13733 .

Bt Cument
Stock Mo PanNe  Yoltage Mating ove Prce = VOLT-I-CATOR
¢ Taain puts IC’s on their true row lo row spacing. One

.':'no; gt::: ?1 |’= T ““ hded side is for 300 centers, Flip tool over for devices i autcmolive ciagrosyic: meter piugs

Jasch soonish nil oan on 600 centers. Put device in tool and e Anto "9”‘9; sockel a';"d Indicates bat-

E 3 e squeeze tery condition and charging rates,

o sowasis 15 3o ONE TOOL DOES 8 Thru 40 PINS! stock No. 13736 $1 5,95

132 SOLVIO-24 4 70a

130021 Data Sheet lar SOLY Senen AC VOLTAGE TESTER

plugs into any 110v service recept-
able to check time voltage over 50-
150 VAC
Stock No. 13735 $1 4-95

VOM-MULTITESTER

Stock No. 11058 $12 .95

IC EXTRACTOR

One-piece, spring steel con-
slruclion. Will extractall LS|, MSI
versatile Voit-=Ohm-Milliammeter in

and SSL devices with 8 to 24
PINS. Stock No. 3| small package
$2.10 | Stock No. 13729 $1 3.95

13313
Drawer Q Milford IE TOLL 800-526-5960
NJ 08848-9990 FREE in NJ (201) 996-4093

CIRCLE 61 ON FREE INFORMATION CARD

OK MACHINE AND TOOL
J| IC INSERTION/

| &
NSINTEC .

®

/

Alsg
wita on Whe lor tocabor. Cpan
rumber, huncteon, Bic. Sispitas
gl wiae | mrapong  Loubie

$1.82 per Dackot 10

AhoGlnag and repair

snd for Free Catalog -
wer 1100 pans
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(602) 266-9758 (602) 234-3026
“h EI.EC;-‘P
1-‘
«  SURPLUS

Wholesale - Retail - Surplus
Electronic Parts

6835 N. 16th Street ® Phoenix, AZ85016

‘l{,¢~

SPECIAL $1 -00 SPECIAL

QUALITY parts at

AUTOMATIC
RECORD CHANGER

b ¥ MINI SIZE: & 1/4" X 12"

PLASTIC CASE (NOT PICTURED)
WITH FRONT CUT OUT TO FIT
STEREO UNIT (NOT INCLUDED).

* B.5.R. MODEL C136R/C/3
* PLAYS 33/45/78 RECORDS

DISCOUNT PRICES

COMPUTER
GRADE
CAPACITOR
1700 mfd. 150VDC $2.
271/2" DIA X & 3/4" o
3,600 mfd.

40VDC  $1.00
1.3/8" DIA. X' 3" HI
6,400 mfid.

BLACK PLASTIC

BLACK PLASTIC ENCLOSURE

ADJUSTABLE HEIGHT FROM
1.63" TO 2.93"; WIDTH
6.85"; DEPTH 8". BUILT-
IN STAND OFFS FOR P.C.
BOARDS . , FRONT AND BACK
P»E;s NOT INCLUDED. .
5,25 PER CASE

35 MFD 330 VOLT
1" X 5/8" DIA.
45¢ EACH...10 FOR $4.00

Crr@
170 MFD!330 VOLT

60VDC
13/8%m X4 14* —
12,000mfd. 40 VDC $3,
2" DIA X 4 1/4" HIGH

T5VDC $4
2 1/2" DIA X 4 1/2'" HIGH
1;2000“6!‘5\*‘06
oI X 2 112" wian ?z_oo

22,000 ™id. 40V

2" DIA. X 5" HIGH ﬂm
Zi.mﬂmfd
1 5/8" DIA X §" HI §_
31,000mfd. 15VDC

1 5/8" DIA x u" ni $250
72,000 mfd

2" DIA. X u' le.H $3.50

cSOMEVTEN DS |
180,000 mfd. at &V
24" DIA % 4" HIGH $1.50

CLAMPS TO FIT e

TRANSFORMERS
120 volt
primaries

5.6 VOLTS st 7TSOMA 5300
6 VOLTS at150 mA 3125
16.5 V. st 3 AMPS

18 VOLTS at 350 MA

18 VOLTS st 1 AMP

18 V.CT. at 2 AMP

24 VOLTS at 250 ma

28 VCT at 3.6 AMP

A5VCT. at 1 AMP

42 V.CT. at 1.2 AMP
B5V.CT at 2 AMP

YELLOW 10 FOR 52.
FLASHER LED )y
5 VOLT OPERATION
RED JUMBO SIZE
$1.00 EACH
BI POLAR ;.nlbﬂ
SUB MINILED
079" X 098" 10 Fi
20mA ot 1.75v
200 FOR 518 oo

11/ x 7/
2 FOR $1,50/10 FOR $7.00

600 MFD 360 VOLT
3 3/ HIGH X 1" DIA.

1N4152 ..25/%1.00 1N5239..20/%1.00
Similar to 1N914 9 V. ZENER
1N4001..15/*1.00 | 1N4007 . .10/*1.00
TIP 3055 ..3/°1.00 | 2N3055...3/¢1.00
MJ 3000 .... *1.00 2N6055._. Sat1.00
Pwr Darlington TO3 Pwr Darlington TO3 VARACTOR
TRIAC 200 V. 30A. | 7 Seg. LED Readout DIODES
Stud mnt..... *1.00 HP 5082-7650 BB-103 =
- = 5/%1.00 FoR_$1.00
4 Pos DIP switch 2‘—_!-_mr: FOR $30,00
3/%1.00 DIP Relay D.P.S.T. MV2205 $1.00
D.P.DT Rocker Sw Diode Protect . 5/%1 100 FOR $30.00
4 A. 120 VAC Horz P.C. Trimpots MITSUMI
3/%1.00 25001, 5000, 5k1, :l%:!éfg;s-l:l‘::
2N2142 1oRa i 4/ i
2MN3905 2
250828 5/%1.00 MC3420P ... *1.00
25C644 SN75150.... *1.00
SPS7390/ECG123P
LM3909..... #1.00
5 V. DIP Relay
SESTlz, 2/%1.00 RED LED ..8/%1.00
7805 Transformer . .*1.00 500K
7812 2/1.00 | 12V.CT. 250 MA 2 7/miic,- BeSl Laper
MINID.P.D.T. T039 Heat Sinks 13/4 TraveL 3G EADM
Slide ...... 4/41.00 3/%1.00

TERMINATES TO FLEXIBLE
CABLE WITH CONTACTS OM
. 100 CENTERS. EDGE
CONNECTOR TNCLUDED. ..

$4.50 PER KEYBOARD, CASE,

$1.00 EA. 10 FOR $9.00
750 MFD 330 VOLT

2" HIGH x 1 3/4"
$1.25 EACH 10 FOR $11.00

= 1d pin siyle
* Jamp contscty
*Mvoltdc or
10 voltac cor
* Uped but fully lenied
$1.70 EACH
wpacily coil vollage
. LAMGE QUANTITIES AVAILABLE
SQCKETS FOR AELAY $0% each

DC WALL

S

i/ ALL ARE 115VAC
PLUG IN

4 YOC al 70 MA $2.50
58 VDC at 125 MA $2.50
9VDC al 100MA  §$2.00
9VDC at 225 MA  $3.00
22VDC at BOMA  $2.50

TWO PIECE HOLDER
FOR JUMBO LED
10 FOR 65¢ 200 FOR $10.00

8' LINE CORD

SJT M/E
18 -3

ROUND

$2.00
EACHID FOR $18.50

4 WATT STEREO AMP
ASSEMBLY INCLUDES VOLUME, BALANCE AND TONE CONTROLS,
CERAMIC PHOMNE |PF|JT LINE INPUT AND B OHM CUTPUT FOR

OPERATES ON 12 VAC @ SUW
IS IDEAL FOR THIS APPLICATION

$4,50 EACH
————

@ VDC RELAY

MINIATURE

D.P.D.T.

3 AP CONTACTS
FUJUITSU § FBR321D006

13 VDC RELAY

CONTACT: S.P.M.C.
10 AP 2 120 VAC
ENERGIZE COIL TO
OPEN CONTACT....

S.P.5.T. MOMENTARY
NORMALLY OPEN

1/4" BUSHING
10 FOR 33,25

s 95 1L: 13 VDC 650 o | 35¢ EAcH
14 Ibs. EDGE CONNECTOR | SLISEA 10/ 16.00 SPeCiAL price $Lan eaci | " 100 or $30,06
’ c -".L I.Iﬂl'l'l' OHMH WHITE, GREEN, YELLOW.
HIEV-SA/F2T ASEVBA gt g o o s o K EY SWITCH
-12-. —5V.-. 15/30 GOLD PoMNE S S.PST.
SOLDER EYELET $2.00 EACH AUDIO SIGHALS, USE TWO ORGANS FOR (%) 4 AWPS @ 125 VAC
Transformer 110 V.A.C. Input 18/36 GOLD § STEREO... KEY REMOVES BOTH
2/12V.@1 Aout P.C. Mount....... s295 SOLDER EYELET 36:50 PER UNIT POSITIONS :53.50 EA
SETETATIE /250 22/44 GOLD _ LIGHTED
24 LINEARE e D e : Ty e FOOT CONTROL PUSH BUTTON
. DOWN 22/44TN | WITH SIDE SWITCH CUae) o e
CONVERTER $1.35 EA 10 FOR $12.50 Bt I 8.3 : : e TNTERG
22/44 GOLD MOMENTARY S.P.D.T. SWITCH. 7/8" HOLE.
Poam:gn\, E%POPrLY <OLDER EYELET 32 & $1.50 EA 10/ 513. 59
12-18 V.D.C. Gvolt 9amp/hr | CANNON XLRA-3-13 4 CHANNEL 8 TRACK
RECHARGEABLE P%Q;HIIEG
CHASSIS MOUNT
s1 495 gi?::a: ggu SOpeCTE ASSEMBLY INCLUDES;
S 1/20 % & LA $200 each TAPE HEAD, MOTOR BELT,
DIGITAL Hikers S10 110VAC MOTOR, PRE-AMP,
LIGHTS, TCHES,
MULTI-METER 31500 EAH CRYSTALS F SOLENDID AND OTHE
ASSEMBLY BLACK LIGHT = USEFUL PARTS. ...
(ULTRAVIOLET) ﬁ;ww ::::Ls e AN EXCEPTIONAL BUY!
Includes: G.E. § FeTsaL $2.50 each | $3.50 EACH | $1.00 EADH 27.25 PER ASSEMLY
25 5 (4) 7 seg. LED displays
(1}1CL 7107 (A-D IC) / Mompy
C? Qc (1) +5 V. Reg . s el Frareaca __———._ED
~ & (1)-5V. Reg i 3 SECTION. LENGTH 22" CLOSED. | 82 voLTs, MoMINaAL
£ (1) Bridge HOLDS TO 85 LBS, EXTENDS 23" D.C. VOLTAGE. 5/8" DIAMETER. 2 FOR 51,50
f ”} Pwr. Trans. 2 00 PER PAIR SOME HARDMWARE [NCLUDED

Resistors & caps

$1 495

ALL ORDERS PLUS POSTAGE VIA UPS

E-o:-] (602) 266-9758 "==m
(602) 234-3026
CIRCLE 74 ON FREE INFORMATION CARD

MNICS €O
III.I. EI.ECTROIII S ORP

Sark LOS ANGELES CA

TOLL FREE ORDERS ONLY
1-800-826-5432

(ORDER ONLY}

ALASKA HAWAII, CALIF
ORINFORMATION (213) 380-8000

CIRCLE 58 ON FREE INFORMATION CARD

VEAMONT AVE PO BO

€861 H3aW303d

]
~



E'!Z—"!:'S%Y 800-346-5144

Hi. Call 218-681.64674

TR = PANASOH avalrTy — Jl’.lm brand p ts from Brs. v
K+ Al . } DA NGAR
e+ M;fw & iD e S‘{- N{ SERVICE — ized order pr ing and i Ascrmﬁu ?oﬁ'rr:ll: 'Hlfzoou Cf“&’fcl st Charge
oR = pmlc SAVINGS — Fﬂ.‘nrma Discounts » OEM Quantii Pncmg * Toll Fm 880 ﬁumlrﬁfmi("%.sw €5 = n%?&‘“% e e

6 CIIGII!I' TR O8Gi K 5 i v L
BIOIRTY = e m,_, e e WHE T fiig DITIRET Diseount ntsikes o fig Price Difrresce FOLRLY = SIGHREE — DIDIKEY — CIGIATY

National Silicon Transistors FOOINSON
tor R_{ NUGERT ING 3 T

Semicondu .
M A0 T T Clock Module ERMINATION JUMPERS
e L F_‘."F'. , Glant - o0 LED Dlsobey BOCHLT CONRTETon TIRMAT A

-] T |or e G

BugNzi.

T

E=,

s bl

—
oA

P = POE COMVICTON TURMNATION '
uuse N

BEERAE

1

=
- -
30 nwW

[ f§4-t441

=EERARARBENEE

baEEEkEY

ERER

AMiEM M
LT

EREEERRR
PIRUCRERARBASREMNAEDRIAR

Benwm

]
[Ty
a4 [T T

ITT SILICON ZENIR DIODES

BhkEuaRe

I
LU e
Ty

MALEIN WA TS Cioch Madhs seiy
[Ty —————
R i ——.

-

Ex'zEEER iéan E3EEE

vucton |
- MALEIT 113 VAC Tt e TG0
4745 1ot e 190 ot b UA IS s ot
= L VAt VAT P B o

[y g T -

HEEHEHUE

)lnua-n—.nm.v-u..
311 % 80 T VW70 e |

EEEE'BEEEEEER'E

JAG "NORMAL-BLO” FUSES

BEHEUEY

REER

11838 b
MIaEND
W11 124
"1 I8 ND
Y18 36ND
11820 D

¥EER

winiae

FERUGY g EEESE

EE
HEEEEENYE

o

HEEETE

e
sievebEBgl

e
il

B
i

wENEY
L HEE

i
i

i

BESEBEEREEEEEREERRARATNE
SEbEMURENERRRENNLEE]

BEC ECERC EEERE BHENN ANEN
HAREN| T aMAR/ TR ENERN BANEN ES

LB EEN. ERER _pyanE
EEESERERREAERESREREERRRERRRRERE | yEy
BER -IFEsessse

.
E1 ]
L
L]
M
L3
L]
L
3 =
.80 1M =
18
;: BV 3 X7 e B8 aaniett pobder pd seindie
i Atamemedston v ta 30 AWO vimedard wirs.
5
153 1m
s &2 00 g
10| nsz0
14800 e
2 {.0g |-t=)
o = hm. G e s
9 B e 250 200 for 03 80 000 for 34 00
= tormeng 1
O ma::uu-
@ R e,
= T
2 o
=%
s
(@] . . We poy o ¥l A ) Adds2.00% = 0003 99.99
o WHEN ORDIRING 8Y PHONE, CALL: 1.800.346-5144 (Mn., Ak., Hi., call 218,681, -6674) By madl ad yoor o  Thi faity, MN 56701 § 29.00.549.99 :::::jza $ 250.00-5499.99
may p mone Chorge « (0D DIGI-KEY GUARANTEE: » ot ; - . ibe 8 50.00.399.99 Add 50.25 3 _500.00-3999.9%
é ) f vour myoce ’ £ 1 changa wilhowt not $100.00 & Up No Charge $1000.00 & Up

-
L]
@

CIRCLE 48 ON FREE INFORMATION CARD



DIGI-KEY

CORPORATION

800-346-5144

Al.. Hi. Call 218-681-6674
e ﬁﬂw.ﬂLHSEMICDNDl:&Ig;' RARRSNGT QUALITY — Name brand products from nationally recognized mmyfnrumrx BT ISR L T f{; 35
VISA AHIEE Bt EX * AAVID ¢ EF.Ji SE#WCE Computerized order p and it Asmiqrﬁumwrs-m P 9&09 Gia
_ 0K MACHINE » UNG-!H * GC CHEMICALS = A NI ?0 %A GC CHEM) C-ﬂugﬂ AWES
NATIONAL SEMICONDUCTOR » PANASGNIC * SAVINGS — i * 0EM ﬂm.'mfr Pmmy ® i’o.".-' Fru Mﬂ' A’nmhr Eu CALS = ARIES » PLESSEY * v E
:,‘2‘::: gl’g:':: T kLY = CAGLNIT = et SIY = K = e ey i D Tl EREV T umu..‘.uh.nm‘ PricalNlferrare e AT B RT Y v Dt e
INTEGRATED CIRCUITS ROMENT
ot ., SOCKETS
51 | A
- 1.98|
& |
e 3
al o
il AR | Peteppilpsedpusee i
4 T «11|SOLDER TAIL |
- Elii= 35| DiP SOCKETS s
X
» B 2 Eial e Lowproma
- | o 184« Youm cHOKCL TIN R BOLE* 5l P
o & i | " e — o T
» | = 2T TIN PLATED SOLDHR TAR e T80 Smemins ¥ «'; 7N ua b
1 | = 12 - wE ] t LY Y "
» o oo " m A 1M WE g "
b B 5 4 i i #is BN 4 S :
= = i 3 {2 amlim sl 4 in Be i s
a ] = , - e oy a3 am pu " X W e
Tarm a e £ = = 1) -l oindr o o W oa ia
el | =0 ® - ) Woos (83 LB kir R o w n e
o W = = 31 im B woe -
Ty = = » Nk e " ol ) L
Taacny Ten| e - - ax L . m N n
TATAN 158 186 A el = ~ }H 1674 - o e o
Tz “ 1.l e » 3 i 24 3 m in
T4 il £ aMe ™ ] in B 3 e =
Jssne o : e A " 33 9w i A 2 * 8 sa +
bl = E el = y X sm 2 Ay w @ sa i
sl g 4 | e s ; T it i = 8 i i
e 15 = i ] 18 5| Em -] eed | L ]
2l 5t ] ke i i i am ™ B o4
o3 ] ! Pl e RN BNCES = A
- ] i1 304 | soain a5 = te0  racel W m w31
]l R e T : n el B2
P : e ™ =3 WIRE WRAP ® mem
I E o | sos = =l DIP SOCKETS e 1 L
Eritd - 1l oo i 13 wop Wo 100 awm
2 "l 23 | s " 1 oW W 13 na
TN ) 08 | scn ] :; ': : s
e == ) e ' e
Pz et 3 | saren = LHE = | i
jereet b s * I T “in Lt | P 1] 5]
0 | i «ma W gl W 13 o ® B0 ":' t:““
— — 1 mir n - am
= s sl PP n | it R ¢ e
T 1 2 oz i1 21 Ju  f ] = =, Lt o L
i " = | weng 1581 2 361 &8 ] o " ‘| Do e
ey - i r 1 2 | - I i n B3 5o 1
] = LM r i ¥ e
i = Zhonh i R b g i | i me
= e = o 1w sl g I G R (- -
- 2 - e Ilmlm 1 e i = u i
] x . 1 P ] 12 i3 == S i 5
- =] 15 » £n  woof i ] el Lt u L
7] u | i mm] i I £y s =] ]
= - | Rt B ] ! o "
- o 1. | M - n n AT W - "
- - 18| 339 - a2 9 g AT " n
= i+ -+ 111 wx ol 7 lres "
vaa n s e un _mul g o e ma i e
a ] il AT e il | mp i i
1. - 1.12) AN " [ AN Bas Tha I ]
=2 ™ o Lo A AN W00 [rE7 Law OEM Frizes On Dits Cosssiiors =l L
o ] L 1) " rm noal 388 .. PANASONIC METALLITED POLTESTER 1.
i 3| £ 139 : se mofd = cAPACTIONS ia
] i 3 i - = i R CITOR 1]
n e i 129 a4 - . » ek
= (e T8 | : L = 1 14 3
- 1] w " : = 4] bt
5 4l [ P = il e
] (k1 45 ssre o el = % ]
s M i i
] g 1 1
& e ) 8
i & - :‘1’_2 TAI\ITAI.UM SUBSTITUTES
= 137 in fresd PANASONIC K-SERIES CAPACITORS
= 143 i) o =y e ey -
] IS . -
] -1k |52 H i
2 ; ] 3 :
1 L] I biki] 3
1 i 8 ¥ iR O
] 13| i i i S
i = e 8 4] \ iy
1 s 4 Y
”* = m iE s i E__lhm
@ 3 R i i s 3
" E1p L SHURT Gk YR R e o ol [ sl
£ T N ) 1 8
H = "a o i ] o [t e
i Vas i o 18 } HE e s =
| =i W SERIES 1005300~ a8 3 ; ] i1 am Pl e
T - EDGEBOARD CONNECTORS ] o] T FRTT S ]
| - e r i = 13 WM T E]
: : e Tk ) a M H - }‘: o n " o :
7 : 1 g 3 2 -
“ = in -4 2 T Gl e
= 1 18 1B} 1 sl 1 bl o
— s Fad il My 47 H om
5 3 3% - M W % X 1n
| n % Ay n a -
#t =] . s m n_ %
3 “m e L] E ]
: ;? lasid az »n s o
=1 . L I ¥ 1in
o ) M B n an
ﬂf = s 1 - «
5 (1] Lad) a ) ]
rm " s n - ! o
I’l 14 ax A1 M m
i oy ML 18 W M Im
52 ran 3 M 1:
o e 13 = b
7] e 41 = 2
-] [ N Im _
perars Gl v fea DoG ALY - »
etmog oo Tt e i roed a Panasonic TSW Series
= o Alsminam Hleetrslyte Capacitan
n 1
T © b
b === g Y [ Fricas
w . Part s o ] TR
- H PESO0 300 1M 12NN
. " eS0T A0 208 1587 4288
10 " i Pesaz Wod 267 W1 1B4E0
1 " : ] 000 13 M8 ;20
in L5 4 PeS0A W0, AT .72 X055
T 5’. 4 FEs ® D0 17 DE (B
g - » " FREDS o R RERRET E RN
5 E ] Feiay g 2w w¥ mx
(17} LR " Pasce 00l M0 MM
T W o . ] 0000 44 M I
) w1 Péstg 000 S5M M4 W0
5 - o0 % AW PESIT W 1000 14) (100 39.0)
- nx Db Y 1M P51 300 18] AT 13090
4 an o REE PRAYY 300 200 001 18090
.= I o i PesTe e 3\ Bmes 008
o arm 3 "o PEE1S W0 AW 1% B
: oo = - = PESIE 100G S8 4V MW
it b 1 1 M 13190
en b ® O in Be imm
2 @mm Mo 1N W =0
n = 1n 4300 40 YOI I
W00 LE7 4812 6N
5 in 9 A0 207 153 WIS
T 0 Y40 M5 AN
0 Sk 4w 30
L L1 sowwion tracinmn ] X0 20 1m TP 88|
0 I 20 |
[RPTa— : 0 . 31085,
1% 288 s
0 413 20608
00 BB MBI 0400
100 e 5

SER\J’ICE CHARGES VOLUME DISCOUNT
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RNJ Electronics, Inc.

PO BOX 528 B05 ALBANY AVENUE LINDENHURST N Y 11757
CAN YOU BELIVE! BECKMAN HD100 T T T T
B&K 14798 Portable VIDED ACCESSOR|ES
30 MHZ Dual Trace Scope | Digial  New! {
PHONE ORDERS 303-781-5750 Maltimeteg 1 S
164.95 |

Chaney Blectromcs has been providing guality slectrome ot
for commercial apphcations, High Schocls, Tech Schools
Lindversites and hobtysts for over 10 years and we hope (hat
you will join the thousands of satished Chaney Electroncs bt
busiders. We now offer over 60 unque kits — many are not
avaitable anywhers else. Al of our kits contain a quality stched
and driled glass epoxy PC board, all necessary electronic
parts {except s poted on a few kils] and sasy to understand

assembly imsiructions. You provide a battery for the battery
operated kits and if desired You may wish fo prowide 2 case
We recommaend that you Use 3 low waltage soldening ifon and
good quahty rosin core solder when assemaling your kis
Buiding our luts s both rewanding and Tun because they are
thoroughty tested and designed 30 that with proper assembly
they work the first time!

COBRA _.A Cordless

JERROLD  WIRELESS

60 Channei
Naota Descrambler

EE0EEEEEEEEER

110.00

40 CHANNEL UP/=

3 - °"'J.l§i L o LIST PRICE ** $1175.00 CONVERTER .
N S i T TR . / & our price 675.75 FORTV & |
- 0 DUAL HELPING VIR Cable o
12 VDG Digtal Quartz Car Clock Kit $14.95 [ Sound Efects Generator Ki sizes @ VHF 1o UHF
3 Tetephona Amipiiier Kit $ 895 [ Skin Resistance Monitor K 425 @ HANDS 24 50 5}.\‘99 nu
120VAC Light Sequencer Kit $19.95 [ Light Sensitive Sound Generator Kit s495 |5 A ea .
3 Cruseel Codor Organ Kit $ 950 8 Note Tunable Elecirosss Organ Kt §895
é?" VA Vanable Strobe Light Kt 53 g 9] i-mm.-n: \é\nml of Fertune Kit : ; g [ TV GAME SWITCH
I Slot Machine Kit 529 3 Electn n Tosses Kit
Eieckonc Digital Dice i $1595 [ Exscubes Oocision Make KA $375 OUR PRICE AN4S : :
[ 10 Note Sound Synthesizer Kif $11.95  C) Metal Locator Kif s400 (@ 4 95 125 ea
[ 3VDC Brectronic Wammng Flasher Kit $ 795 [J VHF TV Oscillator Kit $400 - :
A 5?\"8Csilactrﬁ; SN?CD: Flasher K g:; gg L Lén: I?!:l:.'lm' Tait;lz Kit : g ?g ﬂ 300 ohm in and }
ner Ki L ailure Alarm :
gmnis'g; 1;;5;.;(.;5' = “um :g: ___;:‘:“w,uanln Xt i :gg PRESICION SCREW out with
val 010 Sbrol m . L oesture Detecior .
O Hn;n Power 120VAC Strobe L.v;nﬁe. C4162 $1595 [ Motor Speed Control/Light Dimmer Kt s4% (@ DRIVERS RCA plug
QEem e e o 12 @
&1 & i it L [ ester Ki
[ 46WS Save mﬁeocm $1695 [ Vihicke Back Up Alarm Kit $14.95 2.79 | VHF/FM AMPLIFIERS,
4EWS Proto Strobe Flash Kl $ 995 [ Super Burglar Chaser Sound and Light Kit 51405 | 1 55 Model 411 For 2 sets
Led Fasher Kn $ 3,00 10 Watt Seren Kit 4l 5685 5 All solid state
FRobot Eyes Kit 2 5895 Tetephane Busy Indicator Kif 5495 BACK OF SET > o
[] Tri-Siabe Led Flasner Kit § 295 Elscironic ntercom Kit $995 o DISTRIBUTION Madel 425 | signal amplifier "
Shimmacing Light K1 $ 4.00 Digital IC Trmer Kt 51185 ANTENNA N boosts weak signals. o
[ Single Channe! Color Organ K $ 450 [ Stroboscope Ki 52995 AMPLIFIER 8.95
[ Sound Activated Xenon Strobe Kit $29.95 LI LED Stereo Power Meter Kit 51795 1.85 VHF/UHF FM Madel 414 &
B e i K S18.85 8 LoV e, it Eomaceppty S.008 For up to 4 sets-Signal gain 3 dB
hal asher 2 1 Signal Trd it
T3 Super LED Fissher it 75498 ' Sal infector Ki HE ALSO: 2SC1308K 2,25 ea |With FM trap 18.00| 10.95
e e e 1 $ 200 Ouare Aecurey S0HZ Tenebase K $% 1000 Fr. RGSYU 39,00 [ Desioned for TVIVCR -
] Jumbe LI asher L 5 [ - - ¥ 5 1
5 Dt Lamp Fasher K $300 1) Quart Accurscy BOWZ. 10HZ. 1HE 1000 Ft. 18ga multiple-set installations ¥;‘;L%"F|E;‘h‘:gggl NG .,
f : S350 Timedase Ki $750 .
5 Poasa G Sound and Lght Kt $i% * Speaker Wire 34.00 | FLIP THRU THIS Eot a
Send For Your Free Copy of Kit Catalog #24 LX128. 75¢ LX162 3.49| MAGAZINE - IN Sl¢e
LX129.85¢ LX163A3.69| MOST CASES YOU 39¢ 100 UP
ATTENTION DEALERS LX154 1,05 LX165.3.25| WON'T FIND IT VHF/UHF 75-300 ohm

We are looking for dealers 1o sell our line of kits
We provide liberal discounts and prices that beat any competition
Less than $100 gels you started! Wrile or call lor more information

CHEMICALS-TUBES-ETC FOR LESS!
CALL TOLL FREE FOR IMMEDI
800 645-5833

Model AN19
TE DELIVERY

Loo

OPEN 24 HRS - 7 DAYS A WEEK Mastencano
CIRCLE 79 ON FREE INFORMATION CARD

COMPUTER PRODUCTS
INTRODUCING A_BRAND NEW MICROCOMPUTER
sernlure

CIRCLE 81 ON FREE INFORMATION CARD

ULL LINE ALL PARTS &

ue’t P.0. Box 4430C

Santa Clara, CA 95054

Will calls: 2322 Walsh Ave.

ELECTRONICS (408) 988-1640
Same day shipment. First line parts only. Factory tested. Guaranteed

money back. Quality IC's and other components at factory prices
INTEGRATED [:IFICUITS Phone orders only [BI]IJ] 538-8196
Ini umnn\' lll
?Iﬂ! 1

2102AL 4
2102AN-2L

VENTURE s a single
board computer that is an
adventure for the hobbyist
It Is & 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' minimum configu-
ration for as little as $195.00 or take it all the
way to floppy disks and voice. It can be ex-
panded as a kit or fully assembled, at your own
pace and choice

VENTURE is a 16" by 20" main board with
separate ASCIl and HEX keyboards It runs
fast. almost 4 MHz and has the capability of
putting 1.5 megabytes of RAM and RO
the board along with a variety of inexpensive
options
On Board Options
16 channel A to D; 5 slot 60 pin bus, 2 serial
ports, parallel ports; 4 video optionsincl. color,

52K RAM. Votrax voice
synthesizer, sound gener-
ator, EPROM; Full Basic,
disassembler, editor, as-
sembler; metal cabinet,
additional power supply,
ASCII keyboard real time
clock calendar

Expansion Options
Floppy Disc, EPROM Pro-
grammer. light pen, uni-
versal userprogrammable music, sound board
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 supply is included alon | with 2
game casseties. The main board is 16" x 20"
and includes space for all of the previously
discussed on-board options. Full on-board ex-
pansion can be completed for under $1000.00
Call for further details, option prices etc

RCA Cosmac 1802 Super EIf Computer Kit $106.95

The Super Elf is a tremendous value as itcom- cluding a series of lessons to help get you
bines video, digital displays. LED displays. and started and a music program and graphics tar-
music, all on a single board for $106.9 get game. Many schools and universities are
The Super Elf expansion capability is virtually using the Super Elf asa course of study. OEM's
unlimited and you can do it inexpensively one useit fortraining and R&D. A monthly newslet-
step at a time. Expansion cassette ter, Q data is devoted exclusively to soft-
interface, additional memory. color video, Basic, ware for the Super Elf and there are many
ASCI| keyboard, printer, fioppy, S-100 bus. software books available at low cost

RS232. elc Free 14 Page Brochure

L\anFﬂ

AYS-101) ¥

ATy T014A 16128 95
6

BERRHEESERE0

FE2

O WIRE WRAP TOOLS in sleck
Comginie ime o AP Products o stock

KEYBOARDS
36 key ASCI aeybodrd ut

TALS151H
TALS155N

M
MICROPAOCESSOR
6500 5
5028
5'6}3

UMF Preamg Kt
Switzhing er!lll"l il 318,50

W g

- E
Linear CMOS and 7400
complete lines in stock.
Send for catalog.

5809 MHz
14 31618 MHz
10 432 MH: i)
77 1BAMHE 355

'ﬂ par m (ﬁ

B-4116 200ns Dynamic RAM  8/512.40

Modem Kit $60.00 Video Modulator Kit $9.95

RADIO-ELECTRONICS

-
w

State of the art, orig., answer. No tuning nec-
essary, 103 300 baud, Inexpensive
acoustic coupler plans included Bd. Only
$17.00. Article in June '81 Radlio Electronics

280 Microcomputer Kit $69.00

16 bit 110, 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

Convert TV set into a high quality monitor wio
affecting usage. Comp. kit wiull instruc

Multi-volt Computer iner Suppl',r
Bv 5amp. =18v Samp, 5 1.5amp. -
.5amp. 12v .5 amp, —12v option. =5v, =12v
are regulated. Basic Kit $35.95. Kit with chassis
and all hardware $51.95. Add $4.00 shipping

60 Hz Crystal Time Base Kit $4.40

TERMS: $5.00 min. order U.S. Funds. Calif. residents add 6% tax.

$10.00 min. VISA and MasterCard accepted. $1.00 insurance optional.

Shipping: Add 5%; orders under $25.00—10%.
CIRCLE 59 ON FREE INFORMATION CARD

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

B502 based single board with full ASCII keyboard
and 20 column thermal printer. 20 char alphanu-
merc dispiay ROM monitor;, fully expandable
§439.00. 4K version $454.00. 4K Assembler
$35.00, BK Basic $65.00 FORTH $65.00

Prices
subject
to change

Send or call for a free brochure on all details
and pricing of the Super Elf and its expansian
Eat & Run'’ cassette $14.95

EIf Il Adapter Kit $24.95

PROM Eraser

assembled 25 PROM capacity $37.50
(with timer $69.50) & PROM capacity DSHA
UL version $78.50 (with timer $108.50)

FREE: Send for your copy of our 1982
QUEST CATALOG. Include 88¢ stamp.




iamszy  the first name in Counters !
9 DIGITS 600 MHz $129%

SPECIFICATIONS: WI RED

: : : Range: 20 Hz to 600 MHz
The CT-90 is the most versatile, feature packed counter available for less Sensitivity:  Less than 10 MV to 150 MHz

than $300.00! Ad d design fe include; three selectable gate times, Less than S0 MV to 500 MHz
S 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 panswar displayed count after the input signal is removed Also, a10mHz TCXO time 1.0 Hz (60 MHz range)

ACTAC sdspier 39 base is used which enables easy zero beat calibration checks against WWV. 10.0 Hz (600 MHz range)

etk e Optionally; an internal nicad battery pack external time base input and Micro- Display: 9 digits 0.4” LED )
oM P O . power high stability crystal oven time base are available. The CT-90, Time base:  Standard-10.000 mHz, 1.0 W;“ 20-40°C. c
External time base mpus performance you can count on! Optional Micro-power oven).1 ppm 20-40

7 DIGITS 525 MHz $992

WIRED
_SPECIFICATIONS:

Range: 20 Hz to 525 MHz The CT-70 breaks the price barrier on lab quality frequency counters.
Sensitivity:  Less than 50 MV to 150 MHz Deluxe features such as three frequency ranges - each with pre-amplification,

Less than 150 MV to 500 MHz dual selectable gate times, and gate activity indication make 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 ad
10.0 Hz (50 MHz range) 5 el Y y &n C adapter 3.95

100.0 Hz (500 MHz range) from audio thru UHF with 1.0 ppm accuracy - that's .0001%! The CT-70 is BP-1 Nicad pack + AC
Display: 7 dj:!-it! 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 YAC @ 250 ma

A& 7 DIGITS 500 MHz $799:

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

MINLE100 wired, | 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: iug éﬁ [’1:“’ gate)
l::l-;el;‘;:;:r:;“ and AC 12.95 throughout the range, and the two gate times let you select the resolution Display: ?Itii;i&:l'.{;"ﬂlfég)

desired. Add the nicad pack option and the MINI-100 makes an ideal addition Time base: 2.0 ppm 20-40°C
o your tool box for “in-the-field" frequency checks and repairs. Power 5 VDC @ 200 ma

8 DIGITS 600 MHz $159%

WIRED
_SPECIFICATIONS:

Range: 20 Hz 10 600 MHz The CT-50 is a versatile lab bench counter that will measure up to600 MHz PRICE L
Sensitivity:  Less than 25 mv to 150 MHz it § digit precision. And, one of its best features is the Receive Frequency CT-50 wired, | yearwarranty ~ $159.95

Less than 150 mv to 600 MHz CT-50 Kit, 90 day parts
Resolution: 1.0 Hz (60 MHz range) Adapter, which turns the CT-50 into a digital readout for any receiver. The ey 119.95

10.0 Hz (600 MHz range) adxp!ler is easily_pmgrum.?nf.d !'o.r any i l.n_d lsimple..- i lf:-Ihe RA-1, receiver adapter kit 14.95
Display: 8 digits 0.4” LED receiver's VF O is all thatis required for use, Adding the receiver adapterinno  RA_| wired and pre-program-
Time base: 2.0 ppm 20-40°C way limits the operation of the CT-50, the adapter can be conveniently med (send copy of receiver
Power, 110 VAC or 12 VDC switched on or off. The CT-50, a counter that can work double-duty! schematic) 29.95

DIGITAL MULTIMETER $993 ;0

The DM-700 offers professional quality performance at a hobbyist price.

Features include; 26 different ranges and 5 functions, all arranged in a w
-E-E-]-Cﬁj-_ convenient, easy to use format. Measurements are displayed on a large 3% DC/AC volts: 100uV to 1 KV, 5 ranges
DM700 wm?d'l yearwarmnty  $99.93 digit, ¥ inch LED readout with automatic decimal placement, automatic DC/AC
DM-700 Kit, 90 day parts : 3 2 current 0.1uA to 2.0 Amps, 5§ ranges
ARy 7995 polarity, overrange indication and overload protection up to 1250 volts on all Risistance 0 ohma 1020 Megohia 6 ranges
AC-1, AC adaptor 3.05 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 rilt bail makes it an impedance 10 Megohms, DC/AC volts
adapter/charger 19.95 ideal addition to any shop. Accuracy: 0.1% basic DC volts
MP-1, Probe kit 2.95 Power. 4'C cells

AUDIO SCALER ACCE SSORIES [ COUNTER PREAMP

Telescopic whip antenna- BNC plug. .
For high resolution audio measurements, multiplies High impedance probe, ]_'EJ“ loading . . -2 | For measuring extremely weak signals from 10 ro 1,000
UPin frequency. [.A'?l\*' pass probe, for audio measuremeﬂls - MH:. Small size, powered by plug transformer-included.
@ Great for PL tones D'”tc?- IPfObC; general purpose usage GO v ® Flat 25 db gain
@ Multiplies by 10 or 100 Tilt bail, for CT 70: 90, MINI‘_‘M : ® BNC Connectors
® 0.01 Hz resolution Color burst calibration unit, calibrates counter ® Great for sniffing RF with pick-up loop
$29.95 Kit  $39.95 Wired against color TV signal. ... ..o iiianioiiiiiinnannnnn. : $34.95 Kit  $44.95 Wired

PRICES:

CT-70 wired, | year warranty ~ $99.95
CT-T0 Kit, 90 day parts war-

- . .
' "ﬁ' o 1a | ' l [ ‘g ' I a - Satilaction guaranteed - sxomine for 10 days il not plecied
Bl la.B . BBy A P wtn in ariginal form for refund Add 5% for shipping

2575 BAIRD RD. ¢ PENFIELD, NY 14526 elal S AR s i e i

50. NY residents add 7% tax

CIRCLE 51 ON FREE INFORMATION CARD

286} H38W3030

[
p=4



BEC DULLEY ELECTRONICS

P.0. BOX 401244R

Sound Effects Kit $18.50

The SE-01 /s 8 complete ki that
containg Al the pans o tuild s
programmabie sound elfects
generaior. Designed arcund
the new Texas instruments
SNTBATT Seund Chip, ine
board prowides banks of MINI
DIP swiches and pols to
PrOgrAm ihe warious com-
benaiions of the SLF Oscilator
VCO, Mowe DOne Shol and
Envelope Contron A Ousd Op
Amp IC i3 used 1o mplement A
an Adustabie Puite Genera-
tor. Level Comparsior and
Multiplex Oncdlator for ewen
mare versalitly
PC Doard featuret & prolotype
area 1o atiow for uter agded
circuitry Easily_ programmed
te duplicate Explosions,
Phasor Guns, Steam Trains. o
almast an binde number af
ather The unit has &
multiple of apglications The
low price inciudes a part.
assombly manual programming charts and detasled FE4TT crip
speciications Il runs on a @V baltery (nol included) On board
100MW amp will drive 3 small speaker direcily, of 1he und can be
connecied 1o yaur atered with incrodibie results' {Sosaker ol
included), TE4TT is included. Available separaiely lor $3.15 each

Theds x §

GARLAND, TX. 75040  (214) 278-3553
The ‘ « Comes with 25 pre-programmed
Super Music Lol
Maker » On board 7 walt amplifier drives 8
ST ohm speaker directly.
s“.” » \:\‘zu:rkgcon 12VAC or
(Basic Kit) = Uises sithar 2708 or 2716 EPROM
SEE SPECIAL for expanded lune playing capabil-

OFFER BELOW

ity.Listing available pre-programmed
ROM's.

only kit that allows sary addion of pre-programmed tunes by plugging in one memary chig
(ROM), Cver 20 diffarent ROM's with over 500 tunes are svailable, Lise the kit for a Car Hom,

, Door Announcer, elc  you have an EFROM programmer our manual lells you how
1o program your own tunes Kil includes guality plated and drilled PC Board and all
companents

DIP SWITCHES One 8 pos. one 5 pos , fof une address ...

WALLPLUG TRANSFORMER For operation on 117VAC houso

INJECTION MOLDED PLASTIC CASE wicustom front & rear panels, hardware
and 2 live pos rotary swilches (reptaces DIP awitehes) ..........

HORAMN SPEAKER B watll. 8 Ohm with mounting bracket Sasde

Buy a Super Music Maker kit lor $24 95 and get FREE, 2 2708 ROM pre-programmed with 35
popular funes This offer gives you over 80 songs to chooss from!

basedona o chip. The Super Music Maker s the

OPTIONAL ACCESSORIES

SPECIAL OFFER

SOUND KIT.

7 Watt Audio Amp Kit $6.95

SMALL, SINGLE HYBRID IC AND COMPONENTS FITONA 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

It you have trouble slesping and you would like the rest of the nesghbornood 1o share your
misery the
howis, scn
cancelled
purglar alarm Complete with PC board and ail necessary companants less speakar. For 812
VDT ORDER DA-02

Doomsday Alarm Kit $9.95

littie kit will be for you! There is no way 1o accurately describe the unsarthly
nd ftanes that come aut of this kit. Four separate lone cecillators are mixed,
siepped at a varying rate 10 Watts of crary sounds. A great fun kit or a practicsl

3 QUTPUTS

12V @ BA (12AInt)
5V @ 10A

AV @ SA

INPUT 105 - 125VAC

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-art intergrated design in support of his position. The President
of BEC more pragmatically pointed out the already full warehouse and the two trailer truck sutputs
loads of power supplies waiting in the parking lot, and set the

price to move them QUICKLY!

* UNIT IS COMPLETELY ASSEMBLED!
+ Fusted primary and OC sections

* HUGE SHIELDED TRANSFORMER

* 2% Losd & Ling Reguistion

* Low Mippée < 100my

* Snort Circunt Protaction

+ Dvprvoltage Frotectien on &4 tnves

* 354 Bridge Mectifier
+ Over 80,000 mia of hisers
* Hagh EfMcncy Switching Regulster

Plus $5.00 Freight * Thermat Shutdown

210bs. Bx5%x 12 - SamLEDs )
ONE TIME OFFER] LIMIT TWO (3) SUPPLIES PER

™

Free Buyers Guide

84 pages of the latest in components, tools
and instruments — a must for DESIGNERS,
instructors and maintenance engineers.

NEW ZENITH ZXM 121

High legibility 12" green phosphor monitor.

15 Mhz bandwidth,

40 or 8O character

selectable full compatabiity.. $117.00

QYE_E]ISTOCK SPECIALS

(3

VUMeters ...... e T 99¢ Ea.
470K \WResistor . .. ... .... $2.00/1000
K225 24 vAC 500 MA
| | Pugintranstormer.. .., $4.50

UHF/VHF Conversion

e o7 Kit — with
r]\k"ffjl; j‘— Genuine Mitsumi

TUNGF. .ttt $119.98

* 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 CARDS OR CHECK

* ADD #% FOR SHIPPI

+ TEXAS RESIDENTS ADD 5% STATE SALES TAX

= ALL FOREIGN ORDERS ADD 29% FOR SHIFPING
(CAMADA 15%) MO FOREIGM COD'S

« CALL (214) 278-3553 TO PLACE CREDIT CARD OR COD
ORDER

CALL OUR HOT LINES

IN CALIF. (714) 527-2554
OUTSIDE CAL. (800) 854-8660

SCR ELECTRONICS CENTER

5303 Lincoin Ave., Cypress, CA 90630

CIRCLE 86 ON FREE INFORMATION CARD

mmmd CALIFORNIA COMPUTER SYSTEMS

s100
2032 32K STATIC RAM A& T
200 NSEC
2116 16K STATIC RAM A& T
200 NSEC
2065 64K DYNAMIC RAM A& T
2200 S-100 MAIN FRAM A & T
2422K FLOPPY DISC WITH CP/M 22™
2831A ARITHMETIC PROCESSOR A& T
2810A 280 CPUAG&T. .
2T10A 4 SERIAL1/0OA&T. . ... ;
2501A 12 SLOT MOTHER BOARD . ...
27200 4 PARALLEL A& T
PROTO BOARDS WW

APPLE PRODUCTS
T114A 12K ROM/PROM. .
T424A CALENDAR/CLOCK :
7440A PROGRAMMABLE TIMER
T470A A TO D CONVERTER =
T490A GPIB (IE 488) INTERFACE
TT10A ASYNC SERIAL
TT12A SYNC SERIAL. . ..
T720A PARALLEL STANDARD.
77208 PARALLEL CENTRONICS
78118 ARITHMETIC PROCESSOR W/DISC
7811C ARITHMETIC PROCESSOR W/ROM
T520A EXTENDER ivivvovivinnans .
T300A APPLE CLIP. ...

SOFTWARE

23-01 CP/M™MACRO ASSEMBLER ON DISK.
24-01 CP/M™ SYMBOLIC INSTRUCTION DEBUGGER

25-01 CP/M™TEXT FORMATER . . .

26-01CP/M™BACKGROUND PRINT UTILITY. .

$468.00

$279.50
.$351.00
$500.00
$372.50
.. $552.50
. §281.25
$291.95

. $180.00
$214.95

. §39.95

. $99.95
. §106.95
§106.95
$105.95
§182.00
$125.95
$148.50
$105.00
$105.00
$325.00
$325.00
... $23.50
... 88.00

§76.95
§64.25
1 $64.25
$42.95

OTHER CCS PRODUCTS ARE AVAILABLE

CALL FOR FRICE.

——
e ddF WICROCOMPUTER PRODUCTS
$100 PRODUCTS

CBIA 8080 PROCESSOR PCBD $ 36.95

KIT $155.95. A& T $21595

CB-2 280 PROCESSOR BOARD

KIT $198895, A&T $269.95

VBIC 64 x 16 VIDED, PCBD $ 36.95

KIT §153.95, A&T 4519995

VB2 64 x 16 VIDEO, PCBD $32.95

KIT $175.95 A&T §234.95

VB3 B0 CHARACTER VIDED 4MHZ

KIT $34595, A&T $42595

UPGRADE RAMS FOR VB-3 54200

104 2 PARALLEL, 2 SERIAL PCBD $ 36.95

KIT $16095 AR T $199.95

PB-1 2708, 2716 PROGRAMMER BOARD

KIT §140.95 A&T $189.95

MB-10 16K STATIC RAM

KIT $29995 A& T $339.95
APPLE PRODUCTS

A4B8 IEEE 488 INTERFACE $399.95

AlD - |l SERIAL/PARALLEL INTERFACE.

A&T e R $178.00

ASI0 SERIAL I/0

R T et bty e e s steaas o s et | 1 5,05

APID PARALLEL 10 W/0O CABLES

AT A e A e i e $ B 795

OTHER 5SM PRODUCTS ARE AVAILABLE
CALL FOR PRICES.

DEC. SPECIAL SALE
ON PREPAID DRDERS

(CHARGE CARDS. C.O.D. OR PO'S NOT AVAILABLE)
MUST MENTION AD FOR SPECIAL PRICES

XMAS SPECIAL SALE.
5% OFF ON SSM KITS, WAMECO BARE BOARDS, WAMECO BARE
BOARDS WITH MIKOS PARTS, EXTEK KITS.

74 LS' SERIES PRIME PARTS

EA 5 FOR EA 5 FOR
LS00 25 1.23 LS132 75 -3.56
LS02 25 1.23 LS136 50 238
LS04 25 1.23 L5138 75 3.56
LS05 25 1.23 LS139 .75 356
LS08 35 1.66 LS145 1.20 570
Lsio 25 123 L5147 249 -
LS13 45 2.14 L5148 1.35 -
LS14 99 4.50 LS151 75 3.56
LS20 25 1.23 LS153 75 3.56
LS26 35 1.66 LS155 90 4.28
LS27 35 1.66 L8156 .80 4.28
LS30 25 1.23 LS157 75 3.56
LS32 35 1.66 L5158 .75 3.56
LS37 .55 2,50 LS160 .90 4.28
L538 35 1.66 LS161 95 4.51
LS4z 55 2.50 LS162 95 4.51
LS74 45 2.14 L5163 85 4.51
LS75 50 2.38 L5164 95 451
LS85 1.15 546 L8166 1.75 8.31
LS86 40 1.80 LS173 .80 3.80
LS80 60 2.85 LS174 .95 451

EA 5 FOR
L5187 BS5 4.04
L8221 115 548
LS240 1.80 855
L5243 175 8.31
LS244 175 831
L5245 215 -
LS251 1.00 475
L5257 85 4.04
LS258 .85 4.04
LS260 65 -
LS266 46 219
LS279 .50 238
Ls280 .80 3.80
LS283 B0 3.80
LS295 1.05 4.99
LS367 70 333
L5368 70 333
L5373 1.85 8789
LS374 1.80 8.55
LS377 145 889
LS378 1.18 561

LSg2 60 2.85 L5175 95 4.51 L5620 225
L8383 60 2.85 L5190 1.00 475 L5626 225
LS§122 .45 2114 L5191 1.00 475 L5628 144
LS123 95 4.50 LS192 85 4.04 LS682 3.20 -
L§125 .80 4.28 LS193 .95 4.51 LS683 230 -
L5126 .75 3.56 LS196 85 4.04 LsSes8 240 -

QUANTITY OF 5 FOR MUST BE OF THE SAME DEVICE. THEY

MUIKOS

MONDAY-FRIDAY, B:00 TO 12:00, 1:00 TO 5:30
THURSDAYS, 8:00 TO 9.00 P.M

(415) 728-9121
P.0. BOX 955 * EL GRANADA, CA 94018
PLEASE SEND FOR IC, XISTOR AND COMPUTER PARTS LIST

MAY NOT BE MIXED. AN ADDITIONAL 5% OFF PURCHASES
OVER $50 ON L5 PARTS ON PREPAID ORDERS BY CHECK OR
MONEY ORDER ONLY,

VISA or MASTERCHARGE Send account number, mterbank number, expiration date
and sign your order, Appeox. postage will be added Orders with check or money ordar
will be sent post paid in U.5, If you are nat a regular customer, please Use charge,
cashier's check or postal money order. Otherwise there will be a two-week delay for
checks to clear. Calif, residents add 6.5% tax Money back 30-day guaraniee We
cannot accept returned IC's that have been soldered to. Prices subject to change without
notice. $20 misimem ader. $2.00 service charge an srders lass than 320.00,

CIRCLE 66 ON FREE INFORMATION CARD




PHASOR PAIN FIELD — Patented and recently developed
3l in our labs is being tested by Gov’t for riot control. Soon to come

under weapans restrictions as an infernal machine. Easily hand-

=
held. Hazardous |F NOT USED WITH DISCRETION.
-\ PPE-1 PLANS (sold for animal control). .. . .. .. ... $15.00
(] INVISIBLE PAIN FIELD GENERATOR — Produces a di-

0 rectional field of moderately intense pain to back of head up 1o

R Ry B = Buy direct from the manufacturer at wholesale prices.
IPG- bled f imal trol). . . vereea.$50.50
S PHnsggis%"'}uemaaifn"w&guyuu — Produces sufficient wh 2 Sell“n ver 10 La 81/ 11" 1982-83 C I
electrical energy capable of burning flesh, Intended as a person- Y pay more ing 0 el'b rge gz X ! = atalog.
a fejee devog 4RI st yrs. to the school market. Kit prices  Includes projects such as Neon
' start at $2.25. Teachers: For Flasher, Strobe Light, TV Jammer,
RUBY LASER RAY PISTOL — Intense visible red. burns, A : v
U izardous, with parts surces. Ll additional savings, have your stu-  Color Organ, Telephone Hold
B Dy Bl KR e Shreraies 20-40 watt ol dents combine their orders for Button, 0-15V Power Supply, 12V
S Sotelcis owes xSt b cuig; o maximum discount and minimum  Strobe, IC Radio and more. Typical
L SN SER RIRLE — Produces 200:3000 pulses of 30 wattopt- shipping cost. project shown below:
R c;l ena;ﬂ\ ngonanle and easily hand-held $10.00 : -
o (R85 KiT PLas (s diode) -0 812980 Large 1/16" thick drilled and etched
PR o vt rsie e PC. boards. Kits include detailed
LHC-2 . .. $5.00  LHC-2KKIT&PLANS ... .$24.50 pictorial instructions for easy
E ENERGY SOURCE D
?t')%ﬂ.:soe‘:?ﬁ?o :n?a:t‘a_rr?rgtlic WEAPONS — Explod- assembly, complete with all parts
RS PLANS. 88,00 HPS-1KKIT & PLANS. .. $49.50 including wire and solder. Plastic
PARTICLE BEAM WEAPON —PLANS . ... ...$15.00 cases available for all projects
TR — Uses telephone lines for selective hom i f nd project
I i e avar o L seL o Gacafion T L for maximum safety and proj Model 660 DK Keyboard Digital Control
INES PLANS  : vt e P Ad ) $15100 appearance. used for: Auto anti-theft, door alarm control,
gEE ‘I:I:-lﬁ?‘nﬁl( — Long range, total darkness. s door lock control.

S 10.00
LONG RANGE WIRELESS MIKE — Crystal clear qualiy FREE c ATALOG Kit of all parts $18.95 Driled & etched PCB $3.50
— miniature Plastic case kit $1.75 Shipping and handling $2.50

FBT-7 PLANS . ..$7.00 FBT-7TK PLANS & KIT. . . $34.50

WIRELESS TELEPHONE TRANSMITTER — Long e e e e e e e e e —
range, automatic.

VWEM-5 PLANS $10.00  VWPM-5K PLANS & KIT $34.50 Phone 1(800) 421-6546 I*nl I Bnn
Send for FREE catalog descripton of above plus hundreds more

plans, kits and completed fems. We accept MC or Visa or when MASTER CHARGE AND VISA ACCEPTED

ordering. send check or money order. We pay shipping charges [ e e =

'on orders over $50,00, otherwise include 10% with remittance.

In California (213) 450-1600. H -
allbar Educational Research, Inc.
: FIC SYSTEMS -
ST Yo BOX 6. AVHERST. N . oaan 8:30 A.M.-3 PM.PS.T. PO. Box 2019, Santa Monica, CA 90406
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Super Sale!

40% Off On Ohio Scientific Superboard Ii
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

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

EE Cleveland Consumer Computers & Components
1333 S. Chillicothe Road, Aurora, OH 44202
TO ORDER: CALL 1-800-321-5805 TOLL FREE

(Ohio Residents Call 216-562-4136)

1 SUPERBOARD Il, $200.00
[l Send Detailed Catalog/Order Form

————————— e

your check, money order, or Mastercard or Name
Visa Account Number. Orders will normally be M iros
shipped within 48 hours after receipt. i 1
$100.00 minimum order. City State Zip.
FREE Payment by enclosed check or money order or charge to:
Sampler Cassettes with each Superboard Il and I MasterCard £ VISA
C1P series order! Account # Expiration Date
Taxi (Game), Electronic Equations, Loan Finance, Straight
and Constant Depreciation, Uneven Cash Flows (oMot COa!gec.of Enclossd S
Tiger Tank, Flip Flop, (Logic Game), Hectic, Black Jack, Ohio Residents Add 5.5% Sales Tax. All Orders Will Be Shipped Insured By UPS Unless
Master Mind Requested Otherwise.
CIRCLE 63 ON FREE INFORMATION CARD 1
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P. 0. Box 280298 Dallas, Texas 75228
(214) 271-5546

Visa » MasterCard « American Express

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,

B. 6. MICRO

STATIC RAM
21L02-1KX1 250 n.s.

SOCKETS
Low Profile Solder 24 | Ls12s | Ls243

8 Pin
14 Pin
16 Pin

13/1.00 IEH 24 [LS138 79 |LS244 99
PPYC L LS04 .24 |Ls139 79 |Ls245 195
PRI Lsos 24 |Lsist 79 Ls2s7 79

LS08 24 |LS153 .79 |LS266 .59

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.)

RADIO-ELECTRONICS

-t
(]

18 Pin 5100 (el betiaaiite byt 230&.4“9?“] m(]aas.c Kit) $19.95
20 Pin EERRYUN | 5i: g9 |Lsi57 79 |Ls290 .99 2304 MOD 2 (Basic / Pre-amp)  $29.95
24 Pin AR |00 24 | Lsist .99 |Ls203 175

28 Pin 6/1.00 W 24 |LS164 99 LS298 .89 2304 MOD 3 (HI FasigiPre:amp) 2959.9

6501-5 256X4 - CMOS - Dala
Retention 2 Yolts - 22 Pin - 200 n.s.

des case & Hitings)

- } | g hue
40 Pin 5/1.00 WEXM .24 | LS166 .99  LS367 .79 POWER SUPPLY FOR EITHER MODEL ABOVE IS

T¥p-5V.Very Low Bowec 150 Buy $10 Get $1.00 IR TRNE T FER LR S AVAILABLE. COMES COMPLETE WITH ALL PARTS,
6514 J-5 1KX4-CMOS Super Low EREE CHOICE 1542 49 |Ls181 199 | Lsar3 .99 Egi%gg#ONssFORMER ANTENNA SWITCH AND

Power 350 n.s. Similar 1o 2114 (Kit) 524 gg

LS74 44 | LS192 B89 | LS3T4 149 Assemmbled et R i e e e

Same Pin Out - <o 200 A Al
8108-5 IKX8 NMOS 5V 500 NS CPU LS85 95 | LS193 .89 | LS375 1.19 g?:::\?eﬂ':rf:wa“ ntenna For Above $30.05
R Pinn R 200 | 8035 . TN T A R LS86 .39 | LS221 110 | LS377 149 S ENS A AR EA SIS E RSN EI AR,
4K STATIC RAMS L) i 695 | sg0 69 |LS240 99 | LS3%0 1.19 PREAMPLIFIERS
LESS THAN 94¢ EACH 8748 Intel coreeenens 1595 L cong a9 LS241 99 | LS393 149 HAL PA-19—1.5 mhz to 150 mhz. 19db gain operates
MK4104J-4 - 250 N.S. 18 Pin Ceramic | 5892 - - sasess. 550 on 8 to 18 volts at 10ma. Complete unit $8.95.

6100 .. 450 LS123 .99 | LS242 1.49 | LS399 929

MISCELLANEOUS

AY3-8910-Sound Chip with 60 1T02A256XB1Us ................,.. 2,00

page defes manusl ........o.. 995| 2708 IKKBASO NS, ...l
DMB131 6 Bit Unified Bus 27A08 1KXG 350 ns.

HAL PA-1.4—3 mhz to 1.4 ghz. 10 to 12 db gain oper-
ates on 8 to 18 volts at 10ma. Complete unit $12.95,
(The abnve umts are| pdeaE for recewers counters etc )

16 L!NE T c TONE DECODER KIT _WI
PiCo BOARgu.ﬁ.:D PARTS ........ISE 5E

Computer Mig. Surplus. PRIME. Fully

Static easy to Use. Has Same Pin Oul as

TMS4044, bul slightly different liming.

With Specs. (Mostek)
B for B.85

32 lor 29.95

VFRY LOW POWER! Comparator ...... .- 209 E T
8 Pin Dip Shunt = OUCH TONE DECODER KIT_WI
DENANIC RAM i [TRIS0Z-UART same'ns : . : E'Igonnn AND PARTS IS EIE
52B0N-5 (2107B-4 « TMs-ioao} £| AY5-1013
4KX1 22 Pin ... v.... B/3.95 3 |IME402-+5v High sp«d 27T16-1 2KX8+5v 350 n.s. . ... - T95 15 Li NE ENCODER KIT, COMPLETE TH
4027-4KX1-250 n.s. S UART-AY5-1013 pin oul ... 200| 2732 4KXB 450 n.s. Intel Pin Out ... 6.85 CASE, PAD AND COMPONENTS 4444 $gé g5
4116-16KX1-250 n.s. ... 8/10.00 | “C“°°L° D to A Converter 2732A-3 4K x 8 350 n.s. 2 :
4116-16KX1-200 n.s. ..oaiso | g due i B 1.79]  jntel Pin Out Low Power ,........ B.95 12 LINE EncoDER KI1T, COMPLETE %TB
4164- +5v 64K . 8/64.00 “1%5;”5%\.0 OU Srias ... 17| 25324KXB450ns T.LPinOul ... 7.50 CASE, PAD AND COMPONENTS ... 4 5
PRECISION HYBRID o[1771 single Dmsity FOC ...... 2000 RSP RESENEENEERERNERRRAINERES
OSCILLATOR MODULE 2 5
Has both 1 MHZ and 2 MHZ TTL — outpuls — AT8] Double Densliy FOG=-42 50 Hﬁ.ﬂY MANY OTHER KITS AVFLI LABLE

.. |5027-CRT Controlier - ZB0 2.5 MHZ CPU .
= 5| Programmable - 24 x 80 .. 14.95| ZBODMA-DMA Controller
© §|688B45 - Molorola (HD465055P) Z8OPIO - Parallel ........... A

Hermetically sealed — Ultra high stability over
wide lemp, range — originaily cost over $40.00
each — we made a super m.lrcluuI from a

Sand 30 conis siamp or SALL for Insormation and fiyst on
HAL TROMNIK produscte. To ender by phona: Pttt

CRT Conlroller .

ZB0SI0/0 Chan, Ser. ... ..
standard 24 pin socket — Manufactured h’r £1825123-32X8 Tri State Bi polar
Molorala oscillator division 7.50 :u.run] Bl PROM S s ZBO0A4MHZ CPU. ......... P‘./ HAL'TROle
MCEOTIA S 30 LN £ '825!2‘3 Tri State Bi Polar Prom ZB0OA 810/0 ik P.O. Box 1104

- s ¢ wowen  Southgate, MI 48195
watan

WE HAVE A BFMND NEW FL'I‘ER CALL OR WRITE FOR MANY NEW ITEMS

35
TERMS: Add £1.50 postag mnmw-muumumr\mﬂuun
ERE ADOITS

ali iperma. All itema whject
ansda, add $3.50

SHIPPING
INFORMATION, AL 5200 FOR HANDLING AND MARLING CHARGES
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COMPUTERS
ATARI* 800™
COMPUTER SYSTEM

T

inch Mini FAN —=3$8.95
2111 —= 3245
8155 — $11.50

R

PRODUCI'S

29%0 B E LAI—‘NMA “
ANAHEIM CA 9280t

BOOw/ 16K 369900
*800 Computer w/48K

5 = CHECK-M O
A $ ANA ..
e 6326790 &

ATAR| PERIPHERALS: _ Freight PRSI CHCr 5 S

$10 -49 -}700 3250-499 -% $100
Printer B25 - 65090 * Asteroeds 10 -49 -*2 250 -499 -%q00 send

. 50 -99 - 400 500-399 - 1199 for
Dusk va'lg'- ;?)9: i ::s;fagp 3250 - 240 - 820 1000- UP - Call catalog
Record 41 .

Paddie(pr] - je05 ° Assem Edit - 4300 MON'TORS
Joystick{pr l> ! Star Raiders - 4500
32k RAM- 17995 . Baskatball- 2800

Basic Cart- 4900 * Chess - 3200 s
e oo — oo | BT N2

SUPER 5amp. POWER SUPPLY | #1762 8 12
for APPLE—> $124.00 2716(5v)— 3.75¢a.

2 2732(5v)— 8.75ea.
Diskette Storage BOX

> 2532(5v)— 8.75¢a.
5 Ygin 5/ : Bin.

> zaoacpu—-; 5.25ea.
$2.50ea, $1000' $3.50 15-00 82 |
(2vol.) M ter [l BMC +BM-1400CL
Bare Bgﬁes APPLEI ¢'59_9g; "I Tsnscolon
h

w/o SITTLT\ Bl Diskette SALE!! CALENDAR (MSM 5832)
/ KeYboard “Wabash” Brscrgtie Mono Matal Gate CMOS | C

' 450 st manlieat
wo (B SS/SD #22.00%25.00 |- s

“4 Bt Data Bus 5
Pwr. Supply SS/DD 2740 3040 [[misme 840
Wicroswitch: s Swph: AFpi ] DS/SD @ 3490

R/ Hold Salec + WISHC
“Inter Signal XTAL
Keyboard i wi Purchase :Reference Manl.
$79.95 - $10500 : $1800 DS/DD 3240 3740

L

———i

= C b L

A 55883 BAEEEESSEESR

BEEEBARRRURREES

mcesso —-*4.50
Mcesz1 —4.95

T T

ZENITH #ZVM—-121

12in. 15MHz./ GREEN Phos.

PR R R R AR

GosstEERARRRN
BouLuna

STATIC RAMS
111 285
3112 2

114
gTML 200Ms % 25
HMB116 15085 B8 25

DYMAMIC  RAMS:
200 B175e
0

BERIEIES

12in. 19MHz. /GREEN Phos.
Non-Glare Screen 3134- 0

12in. 15MHz./GREEN Phos

4 84.50

19 ssssssussasisaass s ataanesaan nuas

et

o gt

1702 B/3 95 ea
2708 a 8/2 99 02
27165V B8/13 65 ea
TMS2T16 B/8 00 ea
2732(5¥) Bi7 7508
TMS2532 B/1D 25¢a

Laha—

Bt e el

EENCELRIEHR

$325.00
REAL-TIME CLOCK

i

VOLTAGE

LM1310

MORE MISC
B2

NN B S B o
~ia= DN

e et

"2 Te8Knz xtal Control ,
*Sv Pow Sup .50
*Low Power Dissipation

BB Y ) R
@R ane
*588888

L o, 0, L, o, P, L, L L L LR, WL AL T, W P o, v, ot L P PP
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r S comn I ST GRS SIS SIS (STET S G SN S S S
TTL 74LS SERIE | ACTIVE ELECTRONICS | UNBELIEVABLE!!! )
TALSOON .21 TALSIN 44 TALS13BN .50 TALSI9IN B0 TALS28IN B
RE AN @i Moam 8o s ANNUAL ' 1982 I.C. MASTER
ALEOIN 42 74L5221N 74 ;i
Hiisom s @ Lk W fie LE i DELUXE 3,500 PAGE
TALS0N 25 BE 7ALS2ON 99 TALSIGEN 4B | VOLUME SET
TaLsosN 25 44 74L5241N g TALSIBTN .ul 2
TALSOIN .25 48 T4LSM2N T4LS368N .48 STATIC RAM’S
TALSTON, 24 67 7ALS243N 99 TALSITIN mol I
e o 67 7ALS2N 99 MISiaN visH P201620 16K (2K x8) 200NS 24PN 9.95 NOW ONLY
B B 8 T B ramnn SIP20125 1K (256 4) 250NS 22 PIN 265 |
TALSIAN (4B 7 B5 7405250N 55 7T4LG37AN 99 P2102-25L 1K (1K x 1) 250NS 16 PIN LOW POWER 1.59
TALSZON 28 149 7a(S07n 88 7arSsoon 144 || p2112-25 1K (256 x 4) 250NS 16 PIN z.?sl 3 9 9 5
WO 3 SN 8 1 "6 TAlSien @ rasuny SafP2IIAZL 4K (Kx4) Z00NSTBPINLOWPOWER 189 | @
WS ASIEN 8 WS @ i U Tty tap et i GKxH SOCIERNLOWNPONER 189 LIMITED STOCK AVAILABLE
74LS38N 28 TALSIIIN 43 74(S183N 348 7ALS80N 1.96 A (4K x 1) 18 PIN 3.95
l PASISASL 4K (4K 1) 450NS 18PIN (CMOS) LOW POWER4.95 | ORDER NOW BEFORE
TTL 74F SERIES C2167-070 16K (16K x 1) 7ONS20PIN 18.50 WE SELL OUT!
P5516-25L 16K (2K x 8) 250NS 24 PIN (CMOS) FReduced14.95 P
FAIRCHILD ADVANCED SCHOTTKY I psii6is 16K (2K x8) 150NS24PIN(CMOS) feauced 105 , TEXAS INSTRUMENTS | _Refer to our previous
R R Arw i A i it Gl | PSS 1K (Kx8) 200NS24PN(CUOS)  aduced 755 | DATA BOOKS NOVEMBER ad for other
7 g T4F138PC 2.16 TAF243PC 525 TAFITIPC 3.36 1 4] 4 18 PIN i
Lol G R ] 2 O by | descee ot e v
T4F1 B | - .,
MEUIPC 98 T4FISTRC 216 el T e 26| DYNAMIC RAM’S licioion o . Active is your one stop
MR % TiFi73PG 198 TiFsse 138 Tirsan S5y PA0SO-30 4K (4K x 1) 300 NS 18 PIN 3.65 chc 5772 TTL Supplement 6.25 3‘:‘;“:5 for “:: widest \t:{lﬁt}'
. - - | PA060-30 4K (4K x 1) 300 NS 22 PIN 3,65 | LEC 4131 Trans and Diode data book 17.00 electronic components.
9300 SERIES TTL PATIB5 16K (16K x 1) 150NS 15PN 245 | (66 350 Ve oo Hancous ' 38 | Contact us for devices not
PA116-20 16K (16K x 1} 200NS 16 PIN 1.40 4 LCC 4041 Power Dala book 9,25 iisted and:foF voluma
BT R MM QMR M DR IEIMUED 16K (16K 1) 20NSTERN 36 |G BN s 28 | uotas. Unless supercoded
: ; ; . i P j LCC 4782 MOS M ; b
9308PC  1.75 SIEFC 185 g 3 93LIGPC  2.50 5:::1;3 Eﬁ Eg::::; ;gg:g :EP:: 2:3::;::1:,‘;2 ItEE 23%} mﬁm v t%ﬁ next month, the prices will
CMOS oo ;4L|?TT TECHNOLOGY? € 4781 Unea Corr ass | remain valid for 60 days.
1 (16K x 4) 16 PIN 25.95
400 26 4020 B 4 .79 4073 26 4512 A2
BraomiE im g gl EPROMS I ot dolviilo
4009 46 4023 26 4051 .50 4077 26 4518 NI 30PF 500V A2 SE0PF 500V A2 OOB2MF 1000V B!l
0 i 02 ‘B9 D52 05 4078 ‘26 4520 go ¥ C2708-45 8K (1K x 8) 450NS 24 PIN 6.95 33PF 500V a2 820PF 1000V .12 DIDOMFE 100V .32
@ m e B o8 ®m & W B BjCaies  16K(Kx8) 45ONS 24PN 626 | Af S0V 2 | OoME v iz | GIOME ooV lu
:g{g ﬁ :g;; % :&ﬁ g :%E g :gg; 1-“ TM32516  SINGLE 5 VOLT SUPPLY, INTEL PIN OUT 100PF 500V 12 00ISME 500V .12 0220MF SOV 16
" ' - X i - . 12
L R s I s At | C251635 16K (2K x8) 35ONS 24PN 775 | 1200 Soov 12 | oozMF sV 12 0330MF 50V
Q6 U5 0% S8 0 28 402 B 4382 5 SINGLE 5V SUPPLY, INTEL PIN OUT i Ve By 1| ke oy 2 M E
e S A S L Mo 8] TMS2716 16K (2K x 8)  45ONS 24 PIN 10.95 § coopr soov 12 | 004TME sV 2 OBSOMF 5OV 13
4019 62 ADA2 TS 472 28 3 i 3 POWER SUPPLY, T | PIN OUT I ggg !ﬁ :s no-nu; 500V g wunu; 50 1§
SPECIAL OFFER — 10% olsc%uu'r DON smognsnogcgags | cosa ?zll(P[II?IKOxU?J 450NS 24 PIN Reduced 9.45 I o dov 42 | O%eaMr v 3 LN N
15% DISCOUNT ON $250 ORDER OF
| o732 32K (4K x 8)  450NS 24 PIN Reduced 8.95 DIPPED TANTALUM CAPACITORS
ACTIVE ELECTRONICS IS A DIVISION OF FUTURE | cpr5050  GiK (6K ko) G00NS 28PN Resucsd28.95 : 10% TOLERANCE
ELECTRONICS, ONE OF THE WORLD'S LARGEST INTEL PIN OUT el 1006050 1 WFD 50V 35 | amsxe0ss  3amrD asy 55
FRANCHISED DISTRIBUTORS. WE ARE THE SOURCE, ! cz7seds 64K (8K x8) 450NS 28PN 2.95 | Bhes aum B e
i = =l e
A 105X9035 1 MFD 35V .35 226X9003 22 MFD 3V 50
] 155X9025 1.5 MFD 25V 35 226%9015 22 MFD 15V 1.00
OVER $40 MILLION IN STOCK. { BIPOLAR PROM’S | et 33 e
5 16V .35 4TEX9010 47 MFD 10V 1.50
| 6330/82523 32x8 OC 16PIN Reduces 1.95 5 23 2.2 MFD 3oV B9 | 47ex0ds 47 MED 33y B9
225X9050 2.2 MFD 50V B9 O7X9016 100 MFD 16V .50
LINEAR IC’S §331/825123 32%x8 TS 16PN  Reduced 2.35 | Zorasald 220 MFp dov 88
93417/825126 256x4 0C 16PIN  Reduced 2.35
PN g s W R 4 e 8 Bguowsssize  235x4 TS 16PN Redced 238 1 D-SUBMINIATURE RS232 TYPE
PAE 1z owc 4 Tc 8 0 EH 9:4;3;:3;1 512x8 TS 24 PIN  Reduced 650 | CONNECTORS AT MINIATURE PRICES
317G 225 556 B eseC T 41517C % 93453/828137 1024x4 TS 18 PIN 6.50 No. of Contacts N
g:;g‘g, :gg ?GD;L% .3 égg?;cm a’ﬁ Na?szTE% ‘.g 93451/825101 1024x8 TS 24 PIN 10.95 I 45-1109P 2 g 299
J00Ke  3e6  ToPC A2 e 1w AMZSLSIICN 225 o 712B/27S185 204Bx4 TS 1BPIN  Reduced 12.95 [ i - N
394PC 48 75IC 125 2240PC. 1.9 AM2BLSI2CN 2.25 IT13!JZSS!SE 2Kkx8 TS 24 PIN 21.80 ¥ 49.11155 15 4.80
I s L e o L o e 7 140/82 5371 4Kx8 TS 24 PIN 49.95 | 4-hissk 2 850
KC=T03, UC=T0220, HC=TO5, TC=8 PIN MINI DIP, N or PC=DUAL IN LINEIC # TS =TRISTATE, OC = OPEN COLLECTOR I 4511378 37 7.80
4811375 n LK ]
’ SILICONIX VMOS §=BOCKET, P=PLUS
SCR'S AND TRIACS i MICROPROCESSOR |-t eeeesoe
e @ oM g e o ) CHIP S | EPOEROARD . EQNNERIORS
; VNGBAF GOV 15W 128 . 'x.
2N SCR B AMP 200V P |
1 CR  SAMP40OV B3 VNBBAF 80V 3 Mum. of Pus. Hum. ol pos.
KB G MG B e swiwdsowsin] 6500 8080 FAMILY  loawwe ™4™ 1u | wonsom " 4™ o
TC UM SR SAMP GOV 238 [ vwioM sV 1w w| FAMILY |86 Sdiee enlmopmm 1w | weoeen @ cw
TIC 2060 TRIAC 3AMP 400V .99 2NEEST 6OV 25W 49 06502 CPU 695 |gnana g'ig 8226 2.25 | 507.018-521'102 18 285 | 307-056-500-202 55 545
TIC 2168 TRIAC G AMP 112 ZNGESE OOV 25W 688 fgsop  PIA 4.65 4918228  Reduced 4.40 7 307-020-500-202 20 248 307-072-520-202 72 5,59
Tie 525 TRAE & Ap :%S }'?E INBES 35V 6.25W 460 |E¢_l22 VIA 7.95 8085A 695182514 5.95 l R R e L | el 8 LIS
T { i i -95 | 8086 34.9518253  Reduced 8.45 : g
H MP 500V 29 educe
TiC 2385 THIAC 12 AMP 400V 130 N e 269 96532 RIOT 10.85 | 8743 28.958955  feduced5 05 | m
T 2NBE51T a0V 6.2 = 5
TIC 2350 TAIAC 16 AMP 400V 1.80 V 6.25W 44 Bg551 ACIA 995 | 8155 9.00 |a257 8.05 B
TIC 2630 TRIAC 25 AMP 400V  2.58 8212 2.25 |azson ?-Sﬂ I 156" x .200 LEAD SPACING
PLASTIC POWER SPECIAL | _6800 UART’S |
£}
gt e A o | eI TRy FAMILY | ava-10154 / 51602P 395 | IF YOU'RE STILL LOOKING FOR THE
TP3C 8 . 72 | spay s0AMPS45VOLTS  aes #6800 CPU 4,65 | AYS-1013A 4.50 !\BEST DISK DRIVES, YOU’VE FOUND THEM
Ip3Ic 8 635051 EOAMPS4SVOLTS B35 g6@0z CPU  7.95 ECL RAM |
TP3C 16 6808 CPU  8.45 | 10414DC / HM2510 5.95 | TM100-1 S1/4 250K BYTE SINGLE SIDED DISC DRIVE 295 00
TiP 34C .59 Y e 4 ™ ¥
i écc 188 IE‘? =l |$?g CPU 1385 255 x 1 BT FULLY DECODED 15KS 16 PIN l TH004 S1/4 1000k BYIE DOUGLE SIDED (637 OISC DRIVE 31000
Tp4ic 58 179 MISCELLANEOUS ™ B481 6 800K BYTE SINGLE SIDED SUM LINE 54500
TIP42C .78 215 6821 PIA 2.65 M 8480
E:;;a g; ;E scuo'rnrif’vng:“|“ IEMD PTM 795 “EMOH'ES I 2 IB 1600K BYTE DOLIB.lf .smm SLIM LINE 695.00
Tie51 1.48 154 15587 UHF MIXER - 6845 CRTC 14.95 93L422PC 1K (256 x 4) Low Power 14,95 I e o e e i
TIEoS R 82 | 1358 UNF  DETECTOR (3% lsaso ACIA 315 | TT( RAM Tristate Plastic i |
= 6852 SSDA  4.85 | 93L422DC 1K (2565 4) Low Power  15.95
VoOLT ;‘E"E,E,%‘;umﬂv: ORS BIFETS I TTL RAM Tristate Ceramic | TANDON
93422DC 1K (256 x 4) TT :
TBXXUC 10220 CASE Reduced 6B 68 Tristate Ceram:‘c DZITLAGM 149 I FLOPPY
TRANKE 103 CASE 136 98 I ZILOG 5 e
AMP NEGATIVE 178 4104C (4096 x 1) STATIC RAM  2.95 DISK
TIAKUC 1%:\:% Feduces 89 & I I%:—E‘EJHMHII':-E: 300NS Trislate I
THXXKE ’ A i
" 5 AMPS POSITIVE 288 %ggn-mc 410 | Microprocessor Quartz | DRIVES
7BHOSSC. SVOLTS 103 CASE Recuced 5.95 1.85 ‘as | Crystals
TEMIPASC 12VOLTS  T03  CASE Reduced 1.25 a2 g 7B0A-DMA  15.95 ! I
TBHGASC ADUUSTABLE T03  CASE Reduced 6.45 ;{,-': ZB0A-510/2  17.25 | Standard Freguencies and Packages
0 AMPS POSITIVE :
kamsc‘ oTe e TASE Feeed 548 L | SRIRCLnID2 MEZ. o0l $4.95e | J
S G e GEmm S G e GEDD

TOLL FREE 800-343-0874 wMon:-Fri: 800 am.-7:00 p.m. EST

FAST — EFFICIENT MAIL ORDER SERVICE

P.0. Box 8000, Westborough, Mass. 01581
Mass. Residents Call (617) 366-0500

U.5 Customers

Outside U.S
Tel. No

(514) 731-7441

Al prices shown are in U 5 dollars

AT drah ot postal man

mum

s remil payment on o
der §10
our new outlet in Westborough Massachusetts
card accepled

Fore
Min ore
Vi
Visa and

5651 Ferrier St., Montreal, Ouebec, Canada H4P 1N1
Telex No.: 05-823554, Twx No.: 610-421-3251

Adg $3 00 to cover postage & handhing

Write for your
free copy of
Active's
comprehensive
catalog today

rder m U 5 culrency
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% RADIO-ELECTRONICS

=i

*QUALITY
*PRICE
*PERFORMANCE

Tunable Audio Demodulator — Tunes from
5.4 to 8.2 MHz. Switchable 5 KHz. LP filter for
Canadian birds. Varactor tuning diodes
included. Use two for MTV.

Bare Board (MB81-020B) . . . . . $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 & Tested (R81-010T) . . $94.95

MEW! Canadian Audio Filter — A very sharp
low-pass filter designed to remove the
‘chirping’ from the Canadian audio.

Kit (RB2-020K) .
Assembled & Tested (R82-020T) . . $29.95

SATELLITE

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 L.F.). Guaranteed tracking to
85 MHz. Wide bandwidth, Lower C/N,
reduced ‘tearing’. May be remotely tuned.

Kit (M82-010K) . . . . « « . « . $124.95
Assembled & Tested (M82-010T) . . 5159 95
All prices include compl and ¢

documentation, U.5. poslage & handllns For
overseas postage & handling, add $2.00.

P.O. Box 1656
Kodiak, Alaska 99615 >f//'l,/

(907) 486-5118
DCE

(907) 486-6215
DigiCom Engineering, Inc.

Y

MOVING?

Don't miss a
single copy of
Radio-Elec-
tronics. Give
us:

ATTACH
LABEL

Six weeks' no- HERE

tice

Your old ad-
dress and zip
code

Your new ad-
dress and zip
code

e

name (please print)

address

city state zip code
Mall to: Radlo-Electronics

SUBSCRIPTION DEPT., P.O. BOX 2520,
BOULDER, COLO. 80322

ADVERTISING INDEX

RADIO-ELECTRONICS does not assume any responsibility for errors that may appear
in the index below.

Free Information Number Page
37 Aaron Gavin ... 93
44 AR e 95
53 L e R e s 135
— Advance Electronics ................. 12-15
49 Advanced Computer Products....... 121
26 Advanced Tool Technology ............ 98
15 Albia Electronics ........... e 29
58 All Electronics ..... .. 127
30 AMC Sales:. 0 e gD
29 Anders Precision Instruments wxe DL
74 Arizona Electronics............. 127
—_ ALY e . 106
— Bagnall Electronics .. .. 108
— | e et e A e R P e 106
5 Beckman Electronics ... Cover 111
70 BG- Microt =t eina et it 134
— Bullet i i £ 132
—_ C&D Electronics, Ine. ................. 120
— CIE, Cleveland Institute of
Electronics ..
81 Chaney Electromc_s lnc
35— Command Productions
12 Communications Electronics............2
80 Computer Products & Peripherals
Unlimited.:.......oocna i 120
— Components Express........... |
Consolidated Electronics, Inc .. 108
65 Concord =25 Nn 134
- Cook’s Institute. 103
%0 CRT . .........., .95
— TR =, St 108
21 Data Precision ............................ 22
— DEVITOIX.. .. 1. oo it cme s 106,108
72 Diamondback . 114
— DigiCom Engmeermg 136
48 Digi-Key Corp. ........ccooconne 1’8 129
28 Digitron Electronics ..................... 93
55 Dokay .........cion. ol
43 DX Tele Labs . 95
85 Eastern Enterprlses [nc .. 126
— EduCale .. 97
88 Electronic Rainbow Inc. .,6 40
32 Electronic Specialists, Inc.............. 98
38 Enterprise Development Corp. ....... 99
56 Etco Electronics ................ v 107,
36 Etronix......... 97
6 Fluke ........ e
— Fordham Radio.........
45 Formula International ...........
=z Galaxy Electronics......................
68 Gilco International Inc. .
91 Gillespie & Associates ...
31 Gladstone Electronics .......
10 Global Specialties Corp. .
— Grantham College of Engmeermg IOZ
87 Hal Communications Corp. ........... 24
— HallBaT . . oo anrensassers 133
34 Haltronix .. 134
3 Heath ..... 68-T1
97 Hickok < 95
83 Information Unhmlted 133
39 International Crystal.................... 96
98 International Publishing &
SO W are N N s 101
47 Jameco Electronics . 112-113
46 JDR Microdevices........ 116-119
— J&W Electronics ......... . 108
19 Keithley Instruments ................... 41
7 Kikusui International Corp. ... Cover Il
67 o e R E L D L Rk 122
63 ST e 133
— McGee's Radio ... e 104
84 MEJ Enterprises ..........ciuaxbosiains 104
27 Micromanagement Systems, Inc. .... 95
— Microtenna:......ccoccooiiiinmnraiianes
66 Mikos: o e i A
—_ Monarchy Engineering, Inc.
82 Mountain West Alarm....... :
76 1 LT A e i i
42 Nationwide............c.ccoveieniicinnnnns

96 Viking Phone Co.

— Zenith Radio Co.............

25 Neptune Communications, Inc. ...... 99
— Lo (2 b e R e
— Netronics ...
92 New Horizons .........ccociivaeininannn 21
— New Tone: ol inensinaing 23
— NRI Schools |
— NTS Schools ...
— Nuts & Volts
62 Omnitron Electronics .................. 120
40 Paia Electronics
17 PC Magazine ......
— Peterson Electronics
13 Philips Test &
Measuring Instruments.............. 39
54 PolyPaks.......cov s . 105
Pomona Electronics. sl
78 PPl e 114
23 Priority One ... bl 38
59 Quest Electronics. . 130
50 Radio Shack ....... ]
51 Ramsey Electronies..................... 131
77 R.F. Electronics ......................... 126
94 Rhoades............. 82
79 RNJ Electronics .. 130
20 Sams Books..... .. 30
— Satellite TV .. .. 103
86 SCR........ 132
14 SELL iR, tiaal
— Simple Simon Electronics . el |
61 Sintec s E .126
52 SIB.... 123
41 SMEP.: o .- 95
57 Solid State Sales.... SIS
69 Spartan Electronics..................... 110
93 SpeEry ALY
71 Stavis Electronics ..
75 Stevens Products ...
— Suntronics Co., Inc...............o.... 104
— SURITONIX v i et 104
— Symmetric Sound Systems............. 95
— Tektronix................... 7.25
24,95 Triplett.. .20
18 Triton ... 28
Ungar ...... 9
89 Video Sales........ 93

11 VI1Z Mfg. Co. . .. 24
i3 Wersi Electronics .. 92
—_ Wheeler Electronics .. 136
64 Wm. B. Allen ....... . 106

mer IV

MICROWAVE HORN ANTENNA KIT

1,7-26 GHz Frequency Range 17-19 Ib Gain Kit w/Assembly Instructions §39.95*
Down Converter Board $19.95° (w/Antenna Kit $14. 95&
P:rls Xit for Board $29,95° (wiAntenna or Board 524 5&
PLETELY ASSEMBLED AND TESTED SYSTEM $129.95
sncludm power supply and cabling)
%GH: Ant. - 34 db Gain (or greater)

MICROTENNA ASSOCIATES

2335 South 2300 West, Salt Lake City, Utah 84119

Check or MO only — Allow 2-4 Weeks Delivery (Cost inclades shipping)
“Utah Resicents Please Add 5% Sales Tax

c ‘I".Ji_.ce the )
BUY DlRE T hgi:t:u:;f a ”;ﬁ.:‘/"
PHILLIPS UHF VARACTOR TUNERS ’/

UHF 470-889 MHZ: 75 ohm input 2¢~
Channel 14-83: Output Channel 3
ELC-1045 $22.50 ea./lots of 10 $21.00
CaxrtondofiS0i, .. itk $19.00 each

TRANSFORMERS -
117v.pri. to 23v.Sec. at 450 Ma.

$3.00 ea./Carton of 48..52.25 ea.

10 cartons (480 total)up $2.00 ea.

10 TURN POTS CTS,500 ohm,5K,10K

$4.00 ea. /10-53.50 ea./S50-up $3.00
ELECTRONIC SURPLUS CENTER PHONE 8230708

d Check® of Money Order, Minmum
2147 W BELMONT AVE D dﬁ $16.95 Add 10% Shipping and
CHICAGO. ILLINDIS 60618 Hsngiing




Workaholics.

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

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

always count on for out- Tech 300 Basic six functions 0.5% $120 22gMeg-ohm ilrjlput
standing performance. AEchi HOWE Addedfeatires O 2% io 2 e 145 | impedance that re-
Staying power Tech 310UL | UL-listed 0.25% | s v 1551, duces circuiGloading

T Tech320B | Audible continuity beeper | 0.1% 2 Pz 89 | 'O edn.sure EeCHias

K Soaman X Tech 330 High accuracy & true RMS HCACINgS,

work up to 2000 hours (AC & DC) 0.1% W - 219 No rqatter how
on a common 9V battery. | HD-100 Heavy duty (drop-proof, much the job de-
That’s ten times longer contamination-proof) 0.25% » 169 mands, you can count
than other DMMs. And HD-110 Heavy duty, plus 10 Amps 0.25% - 7 189 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 Vdec.

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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~ Don’t touch
that connection!

New Zenith push-button VIDEO ORGANIZER permits
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 |f
changing cable
connections!

Model S10W

At last the nuisance of manually changing cable connec-  source to another with pushbutton ease — without
tions 1S 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 cable TV antenna, subscription high isolation. Eliminates electromagnetic interference
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 auxiliary more hours of uninterrupted home

video equipment. i’”l’” : video enjoyment.

S0 you switch from one program Write now for more information!
The quality goes in before the name goes on.*

Zenith Radio Corporation/Service, Parts & Accessories Division/11000 Seymour Avenue/Franklin Park, Illinois 60131




