


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

That's righ t. Only $1100 for Kikusui's top-of-the- line 5060 model oscilloscope,And we also have
four other scopes for as low as $600 in our new 5000 Series,

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

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

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

Of course, there's a reason we're able to offer these bargains and quality, We're one of the
biggest manufacturers of scopes in the world. with ove r30 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 ta ke a little time to cal l
us. It's a small price to pay to get big time quality and service ,

For sales and technical information

call toll free 800·421·5334
(in Calif.,Alaska, Hawaii 213-515-6432).

~KikuSUI- 17819 Rgueroa Street
Gardena. Ca lif, 90248
TWX. 910-346-7648

INTERNATIONAL CORP. .. In Canada ca ll: Interfax Systems. Inc, 514-366-0392

SUb Sld lo ry o f Klkusul Elec tro nic s Corp . 3-1175 Srunmoruko-Hlgash l, Nokono ru.ku. Ko wc sokt Ci ty,Ja p a n (044) 411-0111
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SleepSafe
G ives you a SMOKE DETECTOR . . .
a n A LARM CLOCK . . .
a n EMERGENCY BEACON . . .
a nd a p ortable FLASHLIGHT
all in one compact unit.
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PRODUCTS OF
THE FUTURE

TODAY

If, for a ny reason, whatsoever, you 'r e
not 100% satisfied, just return it in its
orig inal box for a courteous refu nd.

SLEEPSAFE is inexpensive enough to
put one in every sleepin g room in your
home - especiall y c over in g the
c h ildren's rooms, SLEEPSAFE g ives
you peace-of-mind for o lder fo lks, too,
the ha ndi c a p p e d . . . col lege dorm
students ... any lov ed one at home or
away. It' s s imply th e most practical,
helpfu l traveling compa n io n you'll
every take a long.

SLEEPSAFE is an id ea l Christmas gift.
O ne th at w ill make both you and your
lo v e d ones sleep e asier , order a
SLEEPSAFE today .

SEI
CONSUMER PRODUCTS DIVISION

912 West Touhy Aven ue, Park Ridge, IL 60068

Cal l Tol l Free (Orders Only) (800) 323-1327
For Informat ion Ca ll (312) 564-0104

W e'll ship you your SLEEPSAFE w ithin
one week of our receiv ing your order
o r we'll pay the shipping.

SLEEPSAFE c ontains an emergency
beacon light, w h ich automati c a ll y
lig hts d uring emergencies, a nd helps
point the way to safety. The light stays
on unti l the a ir is c leared, it can also be
manually turned on or off.

T ry o ne, there's no r is k. Se nd your
c heck or money order for $ 3 9 .9 5 p lus
$ 3.00 postage and handling. (Ill inois '
residents add 6% sales tax .) O n ly
credit card buyers can use the toll
free number g iven below. Guaran
teed quick delivery.

The n ew s flash broke. " Trag ic fire in
Las V egas kills over 100 people s leep
ing in their ho t e l rooms." The f ire
a larms didn't work! It was a tragic
event; those poor people never were
awaken. T hey s imply neve r had a
chance.

Th e st atisti c s aren't p leasant, they're
s hocking! 700,000 homes, hotels and
hi -rises go up in f lames every yea r.
SLEEPSAFE can im p rov e your odds.

Not on ly does SLEEPSAFE p rotect you
everywhere, but it's completely port
able and need s no wires or installa
t io n.

SLEEPSAFE stores compactly in its
own case. Detects smoke and wakes
you with a piercing 85-decibel alarm.
It' s extremely sensitive but specially
d esi gned to minimize fa lse a larms.
B attery operated - (batteries in 
c luded) completely ind e p en dent of
any outside power source.

SLEEPSA FE also conta ins its own
slide-out, slide- in , five function LCD
Modu lar A larm Cloc k . T h e dig ital
r ea d ou t incl u d e s alarm, snooze 
a la rm and b ac kl ite . Battery operated
(batteries inc lud ed ).
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Why use other computer media
when you could be using

MEMOREX
high qualify error tree media?

New Me m orex Li fet ime Rig id Di sc Pack Product Warranty
All Memorex disc packs sol d by CE have a lifetime product wa rranty.
This is your assu rance that Memorex disc packs will give you a lifeti me
of performance and service. Only Me morex ca n offer you th e superior
reliability of th eir exc lus ive M Formula. In addit ion, Memorex will assist
the or ig inal user in iso lati ng and co rrec t ing any technical issues that
re late to the Me morex product as we ll as, when appropriate , rep lac e
up to oneset of read/ wr ite heads. If you need further information to find
the rigi d disc t hat's right fo ryou, call the Memorex rig id d isc compatibil
ity hot line. Dia l tol l-free800-538-8080 and askforthe rigi d disc not tine
extension 1642. In California d ial 800-672-3525 extension 1642.
Outside the U.S.A. dial 408-987-1642.

65.00
-70.00
160.00
160.00
330.00
320.00
720.00
560.00
560.00
515.00
515.00
795.00
670.00
365.00
300.00
315.00
315.00
825.00
725.00

CEquant.
one price

per pack (S)

Ad #090282

ParI #

COMPUTER TAPE
DISC CARTRIDGES RIGID DISCS

FLEXIBLE DISCS

SA VE ON M EMOREX RIGID DISC PACKS
Product Descr ipt ion

Computer Products Division

Buy with Confidence
To ge t th e fas te st delivery f rom CE of you r Memorex computer
prod ucts , se nd or phone yo ur order di rec tly to our Computer Products
Division . Be sure to calculate yo ur price using the CE prices in this ad .
Mich igan residents please add 4% sales ta x. Writt en purch ase orders
are acc epted from appro ved gov ernment agencies and mos t well
rated f irms at a 30% surc harge for net 30 bill ing . All sal es are sub ject to
availability, acce ptance and ver ificat ion . All sal es are final. Prices,
term s and specific ations are subject to change w ithout notice. Out of
stock items wi ll be placed on bac korder automat ically unl ess CE is
inst ructed diff erently. Minimum prepaid ord er $50.00. Minimum
purchas e order$200.00 . ln te rnat ional orde rs are invite d with a$20.00
su rc harge fo r special handling in additi on to sh ipp ing charges. All
shi pments are F.O.B. Ann Arbor, Mich igan. No COD 's please. Non
certif ied and forei gn checks require ban k clearance .

For shipping charges add $8.00 pe r case or part ia l-case of 1008
inch f lexi ble di scs or $6 .00 per case or part ial case of 100 5V,-inch
mini-di scs . For tape shipping, add $1. 00 per reel. For Disc packs add
$ 10.00 per ca rt ridg e (Mark III or CMD-16) or $1 5.00 per disc pack for
U.P.S. ground shipping and handling in th e cont ine ntal U.S.A.

Mail orders to: Communicati ons Elect ronics, Box 1002, Ann Arbor,
Mich igan 48106 U.S.A. If you have a MasterCard or Visa ca rd, you may
ca ll and place a credit card order. Orde r toll-free. DiaI800- 521-441 4. If
you are outside the U.S. or in Michigan, diaI 31 3-994-4444. Order yo ur
Memorex co mputer products from CE to day.

Copyright 01982 Communications ElectronicsN

Mark III 5 M8. Cartridge Front Load (8 to 32 Sect.) 95·522XX-03
Top Load (Ho 24 sectors) 94·522XX·03

CMD·16 "Phoenix Type" CDCCartridge 98'26600-31
NCRCartridge 98·26600·32

Mark VIII 80 MB. Error Free 72·16600·03
Flag Free 72-26600'03

Mark XI 200 MB. Error Free 03·35041
Flag Free 03'35031-02
DEC Flag Free 03·35031·03

Mark XII 200 MB. NCR/CDC Flag Free 03·39001·01
Honeywell Flag Free 03·39000·01

Mark XIII 300 MB. Error Free 03·47021
Flag Free 03-47009

Mark XIV80 MB. Unformated Error Free 74-16600-03
Flag Free 74-26600-03

Honeywell FormatFlag Free 74-26600 '08
CDC Format Flag Free 74'26600-09

Mark XV 300 MB. Error Free 03·49011
Flag Free 03·49001 ·01

Smith-Corona TP-1 Letter Quality Printer Special Offer
Buy anyMemorex productonthis page,andget aSmith-CoronaTP-l letterquality
printer for only $585.00 plus $20.00 shipping. Specify serial or parallel version.

4~OMMUNICATIONS
..ELECTRONICS™

e?J~ ...10

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

In Michigan (31 3) 994-4444

CEquant.
100 price

per dosc (S)

CEquant.
100 price
per reel (S)

Part #

Part#

25JW 13.99
25 JR 14.99
25 FW 10.65

27 JW 16.20
27J R 16.99
27FW 12.50

39 JW 18.99
39J R 19.99 854 Phoenix 0 Bo x 10 0 2 0 Ann Arbor, Michigan 48106 U.S .A.
39 FW 13.99 Call TOLL·FREE (800) 521 ·4414 or outside U.S .A. (313) 994-4444
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~ VE on 14EAfOnEX FLEXIBLE DISCS
Product Des cript ion

SAVE 0 .'1MEU OREX COMPUTER TAPE
Product Description

Memorex IV 2400 feet Wrightline Seal
Memorex IV 2400 feet Easy Load II Cartridge
Memorex IV 1200 feet Wrightl ine Seal

Memorex Ouanturn 2400 feet Wrightline Seal
Memorex Quantum 2400 feet Easy Load 11Cart.
Memorex Quantum 1200 feet Wrightli ne Seal

Memorex Cubic HO 2400 feet Wrightline Seal
Memorex Cubic HO 2400 feet Easy Load II
Memorex Cubic HO 1200 feet Wright line Seal

8" SSSD IBM Compatib le (128 8/S, 26 Sectors) 3062 2.09
8" SSSD Shugart Compatible, 32 Hard Sector 3015 2.09
8" SSSD CPT 8000 Compat ible, Soft Sector 30 45 2.99
8" SSDD IBM Compatible (128 8/S, 26 Secto rs) 3090 2.74
8" OSDD Soft Sector (Unfo rmatted) 3102 3.34
8" DSDD Soft Sector (128 8/S, 26 Sectors) 31 15 3.34
8" DSDO Soft Sector (256 8/S, 26 Secto rs) 3103 3.34
8" OSDO Soft Sector (512 8/S, 15 Sectors) 3114 3.34
8" DSDD Soft Sector (102 4 8/S, 8 Sectors) 3104 3.34
5Y." SSDO Soft Secto r w/Hub Ring 3481 2.34
5Y." SSOD 10 Hard Sector w/ Hub Ring 3483 2.34
5'1, " SSOO 16 Hard Sector w/Hub Ring 3485 2.34
5Y." OSDO Soft Secto r w/ Hub Ring 3491 3.09
5W ' DSOO 10 Hard Sector w/ Hub Ring 3493 3.09
5Y." DSOD 16 Hard Sector w/ Hub Ring 3495 3.09
5'1, " SSQO Soft Sector w/Hub Ring (96 TPI) 3504 2.99
51f4" DSOO Soft Sector w/ Hub Ring (96 TPI) 3501 3.99

SSSD =Sing le Sided Single Density; SSDD =Single Sided Double Density;
DSDD =Doubl e Sided Double Densit y; SSQD =Single Sided Quad Density;
DSQD = Doub le Sided Quad Density; TPI = Tracks per inch .

Spa c ia l offer on Memorex computer t ape.
If you mail your order to us and enclose prepayment, ded uct $ 1.00 per
ree l from our quantity 100 prices. This means Me morex 25JW ca n be
as low as $ 12.99 in 100 quanti ti es. Me morex Compute r Tapes are
pac ked 10 tapes to a carton. Please ord er only in increments of 100
un its for qu antity 100 pric ing . Qua ntities less than 100 un its are
available in increments of 10 units at a 10% surcharge . Qu antity
discounts are also avai lable. Order 500 or more tapes at the same
t ime and deduct 1%; 1,000 or more saves you 2%; 2,000 or more saves
you 3%; 3,00 0 or more sav es you 4%; 4,000 or more saves you 5% and
5,000 or more tapes earns you a 6% discount offoursuperlowquantity
100 price. If you need furt her assistance or information tofi nd the tape
that's right for you, ca ll th e Memorex Com puter Tape Techn ical
Support Group at (408) 987 -2937.

Free Mo m orex Mini-Disc Offer- Get free discs!
You' ll save money when you buy Memorex, because every carton of 10
Memorex 5% inch mini-discs so ld by Co mmunicat ions Elect ron ics has
a co upon good for a f ree Me morex mini- disc. For eve ry case of 100
Memor ex mini-discs you buy from CE, you ' ll ge t 10 free Memorex mini
discs, direct ly from Me mo rex. The more yo u orde r, the more you save .
Offer expires December 31 , 1982. All Memorex fl exible d iscs so ld by
CE are of the highest qual ity, certified 100% error f ree and backed by a
full on e year fact ory warranty.

Flexible Di sc Qu antity Discounts Availa b le
Memo rex Flexib le Discs are pac ked 10 discs to a carton and 10
cartons to a case. Please order only in inc rements of 100 units for
quantity 100 pricing. We are also wi lling to accommodate yoursma lle r
ord ers. Quant iti es less th an 100 units are ava ilab le in incr em ents of 10
units at a 10% surc harge . Qua nti t y disc o unts are als o available.
Ord er 500 or more discs at t he same ti me and deduct 1%; 1,000 or
more saves you 2%; 2,000 or more saves you 3%; 5,000 or more saves
yo u 4%; 10,000 or more saves you 5%; 25,000 or more saves yo u 6%;
50 ,000 or more saves you 7% and 100 ,000 or mo re discs earns you an
8% disco unt off ou r supe r low quantity 100 price. Almost al l Memorex
Flexible Discs are immediately available from CEo Our warehouse
facil it ies are equipped to he lp us ge t yo u the qua lity product you need,
wh en yo u need it. If yo u need furthe r ass istance to find th e flexibl e disc
th at's right for you, ca ll the Me morex fl exib le disc co mpatibi lity hotline.
Dial toll-free 800-538-8080 and ask for th e fl exibl e disc hotline
exte ns ion 0997. In Califo rnia d ial 800-672-3 52 5 exte nsion 0997.
Outside th e U.S.A dia l408-987 -0997 between 9 AM t0 4 PM Pacific Time.
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Electronics publishers since 1908

THE MAGAZINE FOR NEW
IDEAS IN ELECTRONICS

December 1982 Vol. 53 No. 12

As a service to readers, Radio-Electronics publishes available plans or information relating to newsworthy products, techniques and scien tif ic and techn ological develop ments.
Because of possible varia nces in the quality and condition of materials and workmanship used by readers , Radio-Elect ron ics disclaims any responsibility for th e safe and prop er
fun ct ion ing of reader-built proj ect s based upo n or from plans or inform ation published in this magazine.

SPECIAL FEATURES 51 VIDEO ENTERTAINMENT

52 Video Entertainment in the home
A. Lewis

55 Direct Broadcast Satellite Tel ev ision.
Danny Goodman

59 New Video Components.
Danny Goodman

63 Video Accessories. Gordon McComb

67 How to Connect Vide o Components .
Gary McClell an

BUILD THIS 43 AUTOMATIC COMMERCIAL EDITOR
Make comme rcial-free tapes of your favorite old black-and-white
movies. Gary McClellan

TECHNOLOGY 4 VIDEO ELECTRONICS
Tomorrow's news and technology in this quickly changing in-
dustry. David Lachenbruch

10 SATELLITEfTELETEXT NEWS
The latest happenings in communications technology.
Gary Arlen

90 STATE OF SOLID STATE
An all-electronic humidity meter. Robert F. Scott

CIRCUITS AND 47 ETCH YOUR OWN PC BOARDS

COMPONENTS Making your own PC boards is easier than you think. Here are
step-by-step instructions from a master. Robert Grossblatt

75 HOW TO DESIGN ANALOG CIRCUITS
Increasing circuit gain. Mannie Horowitz

84 NEW IDEAS
Low-battery indicator.

100 HOBBY CORNER
Readers to the rescue. Earl " Doc" Savage, K4SDS

VIDEO 94 SERVICE CLIN IC
Ground-return prob lems. Jack Darr

94 SERVICE QUESTIONS
R-E's Service Editor solves technicians' problems. Jack Darr

COMPUTERS 80 COMPUTER CORNER
Selecting an accounting package. Les Spindle

EQUIPMENT 26 MFJ Model 1020 Active Antenna

REPORTS 30 Sanwa LCD-900 Multimeter

32 Smith Corona Tp·l Daisy Wheel Printer

40 Non-Linear Systems TR-l Signature Analy ser

DEPARTMENTS 136 Advertis ing Index

8 Adv ertising and Sales Offices

137 Free Information Card

20 Letters

103 Market Cent er

85 New Literature

98 New Prod ucts

8 Publisher 's Letter

6 What' s News

SEASON'S
GREETiNGS

The editors and staff

of Radio-Electronics

join in sending

holiday greetings and

our best wishes for

a happ y new year

ON THE COVER
If you like to tape those vintage
black-and-white movies that show
up late at night on TV-but don't like
to tape the commercials that accom
pany them-this automatic corn
mercial editor is for you! It watches
the movie along with your VCR and,
when a commercial turns up, stops
the tape until the movie begins
again. The result is a tape of the
movie, and nothing else. It's easy to
build, and will. ..literally...provide you
with hours of pleasure. Get started
building your own editor. Plans be
gin on page 43.

Radio-Elect ron ics, (ISSN 0033-7862) Published monthly
by Gemsback Publications, Inc., 200 Park Avenue South,
New York, NY 10003. Second-Class Postage Paid at New
York. N.Y. and additional mailing offices. One-year subscrip
tion rate: U.S.A. and U.S. possessions. $13.00, Canada,
$16.00. Other countries, $20.50 (cash orders only, payable
in U.S.A. currency.) Single copies $1.25. ~ 1982 by Gems
back Publications, Inc. All rights reserved. Printed in U.S.A.

Sub sc ription Serv ic e : Mail all subscr iption ord ers,
changes, correspondence and Postmaster Notices of un
delivered copies (Form 3579) to Radio-Electronics Sub
scription Service, Box 2520, Boulder. CO 80322.

A stamped sell-addressed envelope must accompany all
submitted manuscripts andor artwork or photographs if their
return is desired should they be rejected. We disclaim any
responsibility for the loss or damage of manuscripts andor
artworkor photographSwhile in our possession orotherwise.
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VIDEO ELECTRONICS
DAVID LACHENBRUCH
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STEREO TV HITS
SNAG

BANK-BY-TV

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
for it to select a system for recommendation to the FCC in mid-October. Everything was going
accord ing 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 criter ia-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.

The first major home banking and information system has been inaugurated commercially by
Chemical Bank inthe New York City area after a 1a-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 Atsr! 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 10 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





NEW METEOROLOGICAL SATELLITE

TIROS-N (ATN) METEOROLOGICAL SATELLITE is the f irst of a series of
advanced TIROS-N/NOAA meteorol ogi cal satell ites that is being designed
and built for the National Oceanic and Atmospheric Admini stration (NOAA). In
addition to its usual weather-charting dut ies, the satell ite will be used to relay
distress calls from the emergency beacons of downed airc raft and ships in
dist ress . Launch is scheduled for February 1983. NASA wi ll act as program
manager for the mission.
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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 Fath er of Te levision" 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, " It enabled
the others to climb a litter higher
and see the next problem a little
better."

Th e 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. Zworyk in 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. Zworyki n, who cred
its both his decision to become a
scientist and his special interest in
televi sion to Boris Rosing's in
fluence, followed that line of rea
soning in his work on the icono
scope and kinescope.

WHAT'

Dr. Zwo ryki n 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
elec t ron ica lly co ntro lle d auto
mobiles. For a number of years af
ter his retirement, he directed the
Medical Electronics Center at the
Rockefeller Institute in New York,
work ing for the development of
electronics methods in medicine
and the life sciences.

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

Aircraft entertainment
carried by infrared
A wire less-ente rta inme nt sys

tem using infrared light to carry the
signal is being developed by the
microelectronic systems division

NEWS

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
eac h unit remai ns in ope rating
condition.

The use of infrared cuts the
weight of the full system to less
than half that of a conventional
ente rtai nment syste m, and the
cost by one-third. Another great
adva n tage o f th e infr a r e d
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 annou nce d 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 opera tion 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 disp layed (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 rece nt ly pub licized the ir
acquisition of "beam-interrupter"
swi tc hes for th ei r radar units.
Those switches, when fitted to the
devices , permit cutt ing 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.

Ma nufacture rs 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 effect ivenessthat 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 th e very lat est tec h
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
discussio ns , exe rc ises , 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 2200 MULTI-PURPOSE
OSCILLOSCOPES

THE PERFORMANCEI
PRICE STANDARD

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

In 30 years of Tektronix oscil
loscope leadership, no other
scopes have recorded the
immediate popular appeal of
the Tek 2200 Series. The Tek2213
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 electri ca l connectors . And
obviated the usua l cooling fan.

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

Copynght @1982Tektronix, Inc . All rights reserved . 135-1

Yet performance is written allover
the front panels. There's the band
width for digital and analog circuits.
The sensitivity for low signal mea
surement s. The sweep speeds for
fast logic famil ies. And de layed
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
informat ion, through the Tektronix
National Marketing Center, where
technical personnel can answer
your questions and expedite
de livery. Your direct order includ es

prob es, operating manua ls, 15
day return policy and full Tektronix
warranty.

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

ORDE R TOLL FREE

1-800-426-2200
Ask for Departmen t J0147
In the state of Washington,
Call (206) 253-5353 collect.
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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.

~/kpL
'''''t/ Y(;If LARRY STECKLER

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

. .. ..• •• ••

A solid-state control adjusts tip tem
perature from 500° to 1000°F. 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 fat igue 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.

Ungar's newest electronic soldering
system. Electronic, closed-loop
variable control permits temperature
adjustment from 400° to 800°F.
Therrno-Durice 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.

Take this ruggedly constructed, light
weight unit anywhere-plugs into any
120V outlet. Solid-state control ad
justs tip temperature from 500° 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 #2039.

CIRCLE 9 ON FREE INFORMATION CARD



SATELLITE/TELETEXT NEWS
GARY ARLEN

CONTRIBUTING EDITOR

SATELLITE The FCC has adopted a new procedure for accepting applications for satell ite orbita l slots,

APPLICATIONS 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 There's more competi tion than ever for satellite space-and some of the major computer

SATELLITE companies are now joining the fray. For example, Satellite Business Systems-the partner-
ship of IBM, Comsat Genera l, and Aetna insurance-is setting up a new medium- to high-

DATA speed Data Network Service, designed for custo mers with lower-vo lume data com-

SERVICES munications requirements. In a separate development, American Satellite Company and
Tandem Compute rs Inc. are jointly develop ing the world's first computer network with full-
integrated satellite transmission. The ASC-Tandem project, called Infosat, will offer con-
tinuous online transact ion processing, distributed data process ing, and information systems
management.

AROUND THE Legal action on many fronts involving satellite reception : satellite master antenna TV

SATELLITE
operators in several cities are suing program suppliers such as Showt ime, The Movie
Channel, and others, for failing to deal with them to carry shows; in some cases the SMATV

CIRCUIT operators contend that pressure from local cable systems has prompted the retrenchment by
programmers. Meanwhi le, in a case that could set a precedent for satellite-TV reception, a
federal court in Washington came down hard on a local dealer who sold unauthorized
receivers deisgned to pick up HBO shows on multipoint distribution service microwave
channels. The court awarded more than $102,000 in damages to Marquee TV Network, the
local MDS-HBO service, resulting from the "i llegal 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 Cable News Network may become an international service, transmitted via Intelsat, if CNN's

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

I

"DISH Imagine a little red wagon-the kind kids play with-equipped with a four-foot satellite dish, a ~

STRETCHER" 12-volt battery for power, 1000 LNA, and a satellite receiver. Tulsa-based Automation Tech-

!
niques Inc. called this portable set-up "Toysat"-and used the micro-miniature arrangement
to emphasize the potential value of its new electronic "Dish Stretcher ." That unit is intended to
erase "sparklies" as well as the other kinds of interference that often afflict small-dish

(f) receiver systems .
0 According to ATI, the level of sparklies or impulse noise in a satell ite picture has been aZ
0 function of either the size and efficiency of the antenna, noise figure of the LNNreceiver, or
a: the carrier-to-noise threshold of the receiver. ATI attacked the sparklie problem in a fourthI-
0 area of the receiver system: detected video signal. The sparklies generated because of theui
--l smaller dish are identified by Dish Stretcher technology as improper video information andui

6 are removed from the picture signal after entering the receiver. The $500 unit is available from
Ci ATI, 1846 N. 106th E. Ave., Tulsa, OK 74116 . R-E«a:
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THE POMONA PROMISE
We provide the design engineer with the best

"black boxes" made in this country.
Or anywhere.

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

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

Since then our line has ex-

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

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

That's a promise.
All of our products are

described and illustrated in our
General Catalog, and it's free. Just
call (714) 623-3463 or 623-6751.

CIRCLE 8 ON FREE INFORMATION CARD

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

In Europe: ITT CANNON
BELGIUM S.A.lN.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
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ePHILIPS

KElT HLEY Non-Linear Systerna

15 MHz TRIGGERED
SWEEP SCOPE

."
:D

~ - Mode automatically shifts between
8 CHOP and ALTERNATE
rn _ Bright P31 blue phosphor
z
Sl - Front-panel X-V operation

~ - Differential Input capability

~ - 19 calibrated sweeps-.5JLSEC /cm
il to .5SEC/cm

~ - Sweep to .1JLSEC/cm with 5x;
en 1.5SEC/cm with uncallbrated vern ier

MODEL
1477

5" SCOPES

."

~ - Triggered and automatic sweep

g- 18 calibrated sweeps
rn _ On 1476 mode automatically shifts
~ between CHOP and ALTERNATE.... .
~ - Bright P31 blue phosphor
§ - Front panel X-V operation using
~ matched vertical amps

g- Video sync separators
m
en _ Check most digital logic circuitry

~D
- - -, ' C;:

, . ~ : 1466

·~·rG"TRACE

$32995

WAS $48000

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

- True RMS
- Analog display
- Peak hold

NTSC COLOR-BAR
GENERATOR

- Generates NTSC color bars with or wlthout-IWQ signal

- Generates 5 step linear staircase; staircase with high or
low chroma

- External video Input-modulates rf or I·f carrier outputs

- Crystal controlled rf, I-f, NTSC sync

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

DIGITAL
MULTIMETER

$16995
MODEL

420 Reg. $19400

- Sine, square and triangle
output

- Variable and fixed TTL
outputs

rc-'I FUNCTION
~' GENERATOR----'-

MODEL
1650

• FuncUon s as three separate suppl-
los

• Exclusive tricking circuit

• Axed output 5VDC, SA

• Two 0 to 25VDCoutputl at O.SA

• FUlly autCKMtlc, current-limited
ovenoedprotection

POWER SUPPLIES

$29995

was $375

:1<PRECISION

• Isolated OoSOVDC, continuously
Yl n.ble j o-2A In four rangel

• Fully automat ic shutdown, adjust 
able current limit

• Perfect for .alld atate aervlclng

$27995

was $354.

FOR EACHFLUKE
HANDHELD DMMFREE CASE

HANDHELD DIGITAL MULTIMETER
8022B THE TROUBLESHOOT ER - 6
functions - 0.25% basic dc accuracy 
Overload protection

8020B THE ANALYST - 7 functions 
0.1% basic dc accuracy _ LCD display 
Safety design test leads.

8024B THE INVESTIGATOR _ 9 func
tions _ 0.1% basic dc accuracy - Peak
hold on voltage and current functions 
selectable audible Indicator for continuity
or level detection.

MODEL
8022B

IFLUKEI
~

'1.--"""
$144. $ ~

194. $249.

WE AT ADVANCE ELECTRONICS WISH YOU A
HAPPY AND HEALTHY HOLIDA Y SEASONI



:1< PRECISION
@HITACH I

~_~ATA PRECISION

VIZ RM HICKOK

4% DIGIT
MULT1METERS

• High-speed Beeper

• True RMS

• Relative measure
ments

• dB measurements

• Frequency
measurements to
200KHz

$34900

MODEL 8060A
MODEL

1570

70 MHz. Dual Time
BASE SCOPE

..., 500
JJ

i:i WAS $1570
~ • 1 mV/div lsion sensitivity to 70 MHz

~ • 500 /LV/division cascade sensitivity
o
; • Four-Input operation provides trig-
~ ger view on 4 separate Inputs.

~ • Alternate time base operation

~ • Switching power supp ly delivers
~ best eff iciency and regulation at
C/l lowest weight

BJl1JJ11!JIIJlI

[:

30 MHz TRIGGERED
SCOPE

...,
JJ
()
m

g • Built-in signal delay line permits
rn view of leading edge of high fre-
§ quency pulse rise time.
z • Triggers on signals up to 50MHz
~
§ • Rectangular CRT with P31 phos-
~ phor
JJas • Mode automatically shifts between
m CHOP and ALTERNATE

• 30KHz bandwidth

FOR EACH FL.UKE
HANDHELD METER

MODEL 8062A

• Relative measure
ments

• .05% accuracy

• True RMS

• Beeper

$27900

FREE CASE

MODEL
8050A

DIGITAL MULT1METER

• 4% Digits
• 50 KHz frequency response
• 10 /LV resolution
• .03% accuracy
• True RMS • dB
• measurements and memory

relative

8050A-01
RECHARGEABLE

$43900

BJl1/IIIIIIf INDUSTRIAL
,.=~TRANS I STOR

TESTER

$18995

was $239

MODEL
520B

• Now with HI/LO Drive

• Works In-circuit when
others won't

• Identifies all three tran
sistor leads

• Random lead connection

• Audibly and visually in
dicates GOO~ transistor

YOM
20,000 fiN

with the purchase of
$500. or more.

MODEL 820

• Resolves to 0.1pF

• 4 digit easy-to-read
LED display

• Fuse protected
against charged
capacitors

• Overrange Indication

$14995,1- :•
was $185.

CAPACITANCE METERS

MODEL 830

• Automatically mea
sures capacitance
from 0.1pF to 200mF

• 0.1pF resolution

• 0.2% basic
accuracy

• 3% digit LCD display

• Four Instrument. In one pack.l~
swee p geMf.tor, function genel1ltor,
pu l.. generator , tone-bur.t generator

• Cover. O.02Hz·2MHz
• 1000:1 tuni ng range
• Low-<II.tortlon hlgh--.ccuracy outputs

FUNCTION GENERATORS

M~~~L $17995

was $220.

M~~~L $29995

was $379.

SWEEP FUNCTION
MODEL 3020

\\01 \.\~E THE TEST EQUIPMENT SPECIALISTS
10\'\' ff\EE 3_041 4

800-'2.2

MODEL 3010

:1<PRE C/SION

• Sine, sq uire and triang le output

• Vl noble Ind nxod lTL outputs

• 0.1 Hz to 1MHz In s ix f1Ingel

• Push button range and funct ion
ae~C'Uon

• Typical l ine wave dlatorUon under
0.5% from 1 Hz 10 l00kltz

54 WEST 45th STREET, NEW YORK, N.Y. 10036 21 2·68 7·2224



ePHILIPS

I<EIIHLEY Non-Llnee, Syaterna

Dual Trace 30MHz

ICall for our prices I

I,EITHLEY DIGITAL MULTIMETERS
• Non-Line r Systems

MODEL
MS215

PORTABLE
OSCILLOSCOPES

(/)
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BJ.fJ4IiitI
PULSE GENERATOR

$29995 MODEL
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

• WIDE RANGING -from 199.9 pF full scale (0.1
pF resolution) up to 1999IJF tulllCale, In eight
ranges•..Ylrtually every capacitance you'll ever
need to measure.

• FAST AND EASY TO USE - Direct reading, push
button ranges. Just plug in and read.

• EXCEPTIONALLY ACCURATE - provides ± 0.1%
basic accuracy .

• PORTABLE - Palm-sized, light-weight, operates
up to apprcxtmately 200 hour s on a single 9V
alkaline bolttery.

.. EASY READING - big, clear, hlgh-contra~t 31~
digit LCD dl<pl. y, a lull 0.5' high, ,..dable sny
where.

• VALUE PJ...CKED - Outstanding measurement
capability and dependabili ty. Ou~r1orms DC
tlme-constant meters, and even bridg es coltlng 2
to 5 times It! much .

DIGITAL
MULTIMETERS

MODEL TT 208

$399
95

Reg. $53700

MODEL TT 218

$469
95

Reg. $59500

MODEL
938

$219
00

~_~ATA PRECISION
LCD DIGITAL CAPACITANCE METER,

0.1%,3% DIGIT

S139.00
s235.00

VOM
20,000 fiN
with the purchase of
$500. or more.

Model 131:
Model 135:

~ode1130: Keithley user
research led to uniqueD~
designs. Easy to read LCDs, largest
D~ displays on the market.

~ode1135: First 4Vz-digit
handheld D~, ideal for
analytical/bio-medical service. lOA
range standard on all Keithley
handhelds.

FOR EACH1M''''''.HANDHELD METER

\lIZ

WE STOCK FULL LINE
OF VIZ ANALOG and
DIGITAL POWER
SUPPLIES

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

a Com pact fo r convenient f ield ser
vice use

MODEL
1210

~ode1 131 : 0.25% accuracy
added to the easiest to use handheld
D~. Color-eoded front panels for
maximum clarity, minimum
confusion.

FREE CASE

Model 128:
Model 130:

BJllJIl8/lf COLOR
PATTERN GENERATOR

~odel 128: ~~rD~
designed to meet the tough specifi
cations of a major computer
manufacturer . See/hear display
includes over/under arrow and
on/off beeper.

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

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



:1<PRE CIS/(} \ HICKO K

DORIC0__
VIZ liM

:ii'F:=LU=:K=E5!t
$ HITACHI

~DATAPRECISION

MODEL 1050

QUAD TRACE ABIL- $149995
lTV. A INTENSIFIED
BY B

.A 100MHz
'$'H ITA C H I DUAL TRACE

DUAL TIME BASE

35MHz
DUAL TRACE

W/DELAY

....2112..2..7_..... /
MODEL 352

HIGH PERFOR
MANCE LAB SCOPE.
A MINUS B INPUT

@HITA C H I20MHz
DUAL TRACE

MODEL 202

INDUSTRIAL FLAT
FACE RECTANGU
LAR CRT

$ HITA C HI

PRICE DOES NOT INCLUDE PROBES PRICE DOES NOT INCLUDE PROBES PRICE DOES NOT INCLUDE PROBES

WESTON

$14900

We don't just take
orders we ship orders

• Six Functions
.29 Ranges
• 0.5% Accuracy on DCV
• 5 Range Audio Response Function
• Color coded easy-ta-read front

panel and pushbuttons
• 0.5" LCD Display
• Rugged Case for " Fleid Use"
• RFI Shielded

• Mastercharge & Visa shipped within 24 hours .

• Bank checks or Money Orders shipped with in 24 hours.

• Personal checks - please allow 3 weeks for check to clear.

• All prices plus shipping charges. Please call for appropriate
chsrges. Use our toll free number.

• New York State residents add appropriate sales tax.

• PRICES SUBJECT TO CHANGE WITHOUTNOnCE.

Quantities arelimited Offe r ends Jan 31,1983

OSCILLOSCOPES

NEW 
NOW

AVAILABLE

BELL'S
CURRENT

GUN
$17995

Reg. 519900

MEASURES AC or DC
CURRE~T 1MA - 100
AMPS WITHOUT
BREAKING THE CIR
CUIT. WORKS IN CON
JUNCTION'W/ANY YOM
OR OSCILLOSCOPE

PRICE DOES NOT INCLUDE PROBES

V209 20 MHz, Dual Trace, Portable,
Complete w ith built-in Battery Pack.
V509 50 MHz, Dual Trace, Dual
Time Base , Portable (Battery pack
optional) .

I\ EITHLEY

BENCH/PORTABLE

MODEL 169
3% DIGIT

MODEL 176
4% DIGIT

BECKMAN
DIGITAL MULTIMETERS

V4. ~
$1 0995 was 5135.

• Fast GO/NO-CiO in
circuit transistor testing

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

300 310 320

330 350 360
ALL IN STOCK

CALL FOR PRICES

BJllJI/JIIJII
PORTABLE
TRANSISTOR TESTER

t\OlUNE THE TEST EQUIPMENT SPECIALISTS
lOLL fRE~3-0A7A
800-2~ . ADlfA

54 WEST 45th STREET , NEW YORK , N.Y. 10036 21 2-687 -2224



New from NRI!
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.
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Now, you can learn the hottest,
most wanted skill inhome entertainment
electronics ...servicingandrepairing

videocassette recorders and video disc
players. Well over2million units have
already been soldand the demand is just
starting! Already, qualified VCR techni
cians are inshort supply...people are
waiting up toa month for VCR repair.
Good jobs at good pay are going beg
ging. And NRI can get you in on the

action with convenient and effective
at-home training.

Choice of
Specialized Training
NRI offers you three Master Courses

inTV/AudiO/Video Servicing, each com
plete, each with equipment andtraining
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Other NRIcourses include microcomputers,
communications electronics, electronic
design, industrial electronics.

with so many timely options for spe
cialized bench experience. Send for
our free catalog and get all the facts
ontheseexcitingMaster Courses
inTV/Audio/Video servicing.

Free Catalog...
No SalesmanWill Call
Mail the coupon today for your free

copyof our lOO-page look into tomorrow.
It shows all the equipment you get, de
scribes each lesson indetail. And it tells
you about other important career oppor
tunities in Microcomputers and Micro
processors, Digital and Communications

Electronics, Electronic Design

'lechnology and more. Send today and get
started ona big new future for yourself.
Ifcard has been removed, please write
to us.

NHI NRISCHOOLS
McGraw-Hill Continuing

, Education Center.J 'i~ 3939 Wisconsin Ave.,
~!M1ii Washington,nc20016

We'U give youtomorrow.

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,
memoryrewind and audio dubbing
capability. Direct drive motors

and azimuth recording give
outstanding picture reproduction.

It'syours to keep, as part
of your training. You'll not only

lj
~h use it to learn operation and ser

=1/ vicing techniques, but to play the
{ , absorbing NRl Action Video les-

sons that come as part of your
specialized training. Inword
and picture, you'lllearn theory,

construction, and service pro
cedures, see them explained in
graphic closeups. And you get this
unique training onlywith NRl!

Learn at Home
at Your Convenience

No need to quit your job ortie
up your evenings at night school. No
time awayfrom your familyor expen
sive travel. NRl comes to you. You are
a class of one, getting both theory and
practical hands-on training backed
up byour staff ofexperienced educators.

NRI the Pros' Choice
More than 67 years and a million

and a half students later, NRl is still the
first choice in home-study schools.Ana
tional survey ofsuccessful TV repairmen
shows that more than half have had
home-study training, and among them,
it's NRl 3 to lover any other school.

That's because you can't beat the
training and you can't beat the value.
Only NRl combines exclusive fast-track
training techniques with modern state
of-the-art equipment to give you the skills
you need for success quicklyand easily.
OnlyNRl offers such complete training

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

You can get specialized audio ex
perience as you build yourown AM/PM
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 NRl'sexclusive Action Video
servicing lessons onvideotape.

Specialized training on Heath/Zenith Model
250125" (diagonal) color TV, videocassette
recorder, or AM/FM stereo you keep for
yourself.
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LETTERS
Address your com ments 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
rega rding road -information systems. First
thing , I 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 traff ic information. I think
that the functions of roadside-information sta
tions and auxiliary services that Mr. Koontz is
discuss ing are already fulfilled by most radio
stations . I 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
cou ld 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. I also wonder
whether the public and the radio stations are
interested at all in a systeni 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
channe l carrier sp ace of a modern FM
broadcaster is very valuable material. To the
broadcaster, it is far more profitable to sell
advert ising time than to rent space on his
carrier for SCA or other auxiliary services,
possibly downgradi ng 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-equ ipment design
ers are really more concerned in allowing the
broadcaste r to get the most out of his main
channel.

Now to a discussion on mode rn 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
vert ical planes. Older antennas radiated only
a horizontally polarized signal. Such horizon
tally polarized antennas are totally useless to
the modern broadcaster. A majority of the FM
receivers now used by the public use ver
tically polarized antennas .That includes port
able radios and automob ile receivers. A mod
ern broadcas ter is most concerned with
"penetration"-the number of receivers that
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THE

performers-

I
-

$330

NEW
1. High resolution, /-, P controlled reciproca l

counting desig n provides both input sig na l fre
quency and period measurements.

2. 80 MHz frequency measurement plus event
coun ting to 1 billion and elapsed time meas
urement from 100 /-,S to 100 hours.

'3. Single function knob for easier operation and
bu ilt-in self-test ing confidence test circuit .

Model 7000 TCXO version 5440

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

Triplett performance .
a tough act to follow

CIRCLE 24 ON FREE INFORMATION CARD

THE

performers-

Model 310

$70.00

1. Drop-resista nt, han d -size V-O-M with high
impact the rmoplasitc ca se.

2. 20,000 Ohms per volt DC and 5,000 Ohms per
volt AC; diode overload protection with fused
Rx1 Ohm s ra nge .

3. Single ra nge switch; d irect reading AC Amp
range to facil itate clamp-on AC Ammeter
usage.

Contact your local Triplett Distributor or Factory.
Phone 419·358·50 15, TWX 810·490·2400.

Triplett performance . .
a tough act to follow

CIRCLE 95 ON FREE INFORMATION CARD
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245 Fifth Ave.
Suite 1516

New York, N.Y. 10016

NE:W HORIZONS

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 . 11 0

in Californ ia: 800-772 -3545

We Absolutely Guarantee! Use any electronic
instrument acquired from us for up to 30 days .
If you decideforany reason thatyou don 't want
to keep it, return it for a 100% refu nd.

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

The PHONE ANSWERER/RECORDER is a
masterpiece of miniaturization. It' s yours for
$49.95 (two for only $44.95 each). PHONE
RECORDER unit alone , records but doesn 't
answer, $29 .95 (two for $24 .95) each) . Every
instrument has the unbeatable New Horizons
guarantee .

Expires Signature _
Name _

Address _

Indicate payment method:
_ _ Check enclosed

_ _ Bill to _ _ VISA _ _ Master Card
No. _

Effortlessly, you can hear not just a baby 's
cries. but quiet breathing. through a concrete
wall a foot thick. Put theSUPER-EAR earphone
in your earand 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 theroom
with the closed door? SUPER-EAR will tell you
in a second .

SUPER-EAR is undetectable from the other
side of thewall. The quality of soundhas amaz
ing fideli ty- good enough to record , and
SUPER-EARhas its own built-in recorder jack .

Because SUPER-EAR is the ultimate listen
ing device, you can
use it to 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 rai lroad track to try to
hear the train? Try it with SUPER-EAR . You 'll
hear that train many miles away. Use it as a
powerful stethoscopeon yourself , a friend, ora
pet. You can even hear a btrd '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 S8-1 ,
with suction-type microphone , $99.95 (two for
only $89 .95 each).

Useyour SUPER-EARfor 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 Super-Ear
You'll hear it all.

..---------_...._----------------~I t'lew Horizons, 245 Fifth Ave., Suite 1516 PE , New York, N.Y., 10016
I Please ship at once, with 3D-day money-back guarantee: - Phone or use this coupon -

I
0 Super- Ear Model S8-5, $139.95
0 2 for $129.95 each

I 0 Super-Ear Model S8-1, $99.95
I 0 2 for $89.95 each

I 0 Dyna-Mjke ModellC 18, $129.95
o 2 for $119 .95 each

I 0 Dyna-Mike Model X-18, $149.95
I 0 2 for $139.95 each
I 0 Dyna-Mike Model X-3, $99.95

1 0 2 for $89 .95 each
o Phone Answerer /Recorder , $49.95 City State _ _ Zip _

I 0 Phone Recorder , $29.95 Please add $1 .75 per total order for shipping.I 0 2 for $24 .95 each--------- - - - --- - - - - - - - - - - - _..
CIRCLE 92 ON FREE INFORMATION CARD

- Phone or use this coupon -

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 thelongest-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 sensitivemicrophone.
It broadcasts perfect-quality sound even from
low-levels or whispers, up to 1,500 feet. In
troductory price is $99.95 (two for only $89.95
each).

Each microphone is fully wired , complete
with standard HC- l .35v. battery, good for 100
hours of continuous use and easily and inex
pensively replaceable.

Of 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 .

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 '13 mile to 2 miles away.

If you 're at a
neighbor's home
a block from
your own .
you can
hear you r 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 to record every word . For
businesses. you can put an FM receiver in a
warehouse or remote office and " broadcast"
instructions or orders to be filled .

Public speakers never had a better friend
than theDYNA-MIKE. No wires or setup - just
turnonone or more radios and your speech will
come through with perfect fidelity . Put one on
thefront porch. If you hear a suspicious sound .
turn on theradio and you 'll hear thedoorbell or
the ring of the telephone .

It's like having X-ray ears ...

T iny, powerfu l electronic "ears"
let you hear whispe rs through walls,

c onve rsat ions 2 miles away.
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

anycassette recorder
automatically

when you pick
up the phone

and shuts
off when you

hang up.



~ 01'4-gATA PRECISION
DI VISION OF A NA LOGIC CORPORATION

Data Precision Division of Ana logic Corpo rat ion . Electronics Avenue. Danvers. MA 01923. (617) 246-1600. TELEX (0650) 921819.

The leader in 4 th digit multimeters.

AC·DC Pric e
Frequency Converter (USA )

Model Accuracy DCV ACV Current Ohm s Respon se Type

945 =*: .05% lO~V· 1 0~V· 10nA· 10mlJ- Average 1kHz 5265
l000V 700V 2A 20MlJ Sensi ng

255 %.03% lO~V· lO~V- 10nA· 100mlJ- Ave rage 1kHz 5295
l000 V 500V 2A 20MlJ Sensing

245 =*: .05% l00~V- l00~V· l ~A· 100mlJ· Averag e 50kHz 5385
1000 V 500V 2A 20MlJ Sensing

248 %.05 % 1 0~V· 10~V· 10nA· 100mlJ· RMS 20kHz 5385
1000 V 500V 2A 20MlJ Sensing

258 %.05% 1 0~V· 10~V· 10n A· 100mlJ· RMS 20kHz 5355
l000V 500V 2A 20MlJ Sensi ng

Mode l 255

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 gett ing very important.
Also, parts and tube s for 25-year-o ld
transmitters are getting very expensive, and
diffic 4lt-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, Did transmitters were not
available in the power levels that broadcast
ers require now. The use of lower-gain, wide
beam width antennas requires a higher
power transmitter.

To sum it up: If Mr. Koontz would listen
carefulty 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 1o-year-olo technology. It's just like try
ing to say that a 20-year-old black-and-white
tube-type TV set is better than a solid-state
1982 color receiver.

I can agree with Mr. Koontz on FMtuners. If
someone asks me about them, I will reply that
spending more than $500 on a tuner is a
waste of money. I 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 ~is station. The most probable cause 1s
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
dlstortion. Also, transients, intermodulation,
and phase distortion over those lines are a
problem. I don't want to downgrade the tele
phone companies that provide those lines.
Most of them try to be cooperat ive 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 phone and tape machines in your
stereo at home.

I can also agree with Mr. Koontz about the
Grundig FM receivers:They were high quality
for their time, True, the older ones aren't
stereo, but they could give excellent results. I
have a G"rundig 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. I am now unable to
repair it because the switches are unavail
able, along with some of the tubes.

I apologize for the length of this letter, but I
had to go to lengths to explain what is going
on these days in modern radio stations. I

NiCad batteries . Plus its
AC line operation, addi
tio nal acc uracy and fron t
panel co n figuration give
you the added perform
ance of a lab oratory/
ben ch ins tru me n t.

For immedi ate delivery,
de monstration , o r instru
mentatio n ca talog , just
cont act your local Data
Precision distributor
or call:
(800) 3 43-8150
(800) 892-0S28 i n
Massachusetts.

Maintaining the
Integrityof
N\easurement.

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 Vl3ry "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.

~)) 0i
r-.~...._<_....,... _

hours disposable battery
life, and the high -co ntrast
LCD readou t , th e 94 5 is
an unbeatable instr ument
for the field.

The Model 255 does
do uble du ty . It is a
portable ins tru ment,
operating 100 ho urs in
the field on rech argeable

In factwe make
two cases!

There are times whe n a
316 -digit multimeter jus t
can't cut it. When yo u
rea lly need resolving
po wer , yo u need a
4Y.z-DMM. For exa mple, if
yo u 're measuri ng a
l5VDC sup ply , yo u can
see ever y millivolt of
cha nge on a 4 16 -digit in
stru ment. But a 3 16 won' t
show a chang e o f less
than 10 millivolts .

The Model 94 5
packages the reso lution of
a full-function 4 V2 into a
convenient calc ulator
style case . With sim ple
one -hand operation , 100

his signal can reach in the station's service
area. It is true that horizontal-polarized an
tennas couldgive 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 multipl ier stages that had in
sufficient bandwidth to handle the stereo
modulating signal. Also, the multiplier stages
distorted the stereo information. A modern,
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(NAME)

(ADDRESS)

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 ~rown 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 ELECTRONICSI

TCG uses a special com- TECHNICIAN COMPONENTS GROUP,
44 FARRAN"o STRE ET.

puter controlled inventory BLOOM FIELD. I"J 07 003

GE 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:I NEW·TONEELECTRONICS'TECHNICIAN COMPONENTSGROUP, I
. 44 FARRAND STREET. BLOOMFIELD. NEW JERSEY 07003 I

o PLEASE RUSH ME THE 1982 REPLACEMENT I
MASTER GUIDE.

I
I
I
I
I

(CITY) (STATE) (ZIP) IL ~
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PRINT THE WORLD

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

COLOR COMPUTER

I believe that Marc Stern made an error
when he stated on page 51 of the Octob er
1982 Radio Elect ron ics (in the section deal
ing with Radio Shack's TRS-80 Color Com
puter) that " .. .th e numb er-crun chin g
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 /1/ with Z-80 Processor runn ing 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 add it iona l c irc uit ry th at it
possesses to cont rol the vid eo . A qui ck
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 who le sto ry when number-crun ching
speed is being considered.

Another point: While it is true that a 32 x 16
screen format is certainly restrictive for word
process ing 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

CHANGES

The October 1982 issue of Popular Elec
tronics announ ces that its name is to be
changed to Computers & Electronics. The
editorial annoucing that seemed proud of the
change. I regret it. There are lots of computer
publicat ions, and there will be more, but it is
becoming increasingly difficu lt to find major
publ ication s dealing with electronics con
cerns not directly involved with compute rs.
There are readers whose interests who do
not revolve around compute rs.

I hope that a similar change will not come
upon Radio-Electronics. You r magazi ne
has done a lot to emphasi ze and clarity 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. I
hope that you do not allow it to become more
specialized.
CARL F. HARTMAN
Newport Beach, CA
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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 rad io teleprinte r and Morse
code transmissions with the new rece ive-only HAL
CWR- 6700 Telereader.

• Receive ASCII or Baudot RTTY
• Six standard RTTY speeds
• 3 RTTY shifts for low or high tones
• Adjustable space for fine tuning
• Receive Morse code - 4 to 50 wpm
• 16 lines by 36 or 72 character display
• Two page video display
• Parallel ASCII printer output
• Requires + 12 VDC and external TV monitor
• One year limited warranty
• Small size (8" x 3" x 12.75")

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

HAL COMMUNICATIONS CORP.
BOX 365
URBANA, ILLINOIS 61801 217·367·7373

CIRCLE 87 ON FREE INFORMATION CARD

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

STANDARDS

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

Among my other gadgets and toys, I own a
Sony Betamax VCR, a cassette tape player
(several , in fact), the typewr iter 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
different ly.

All of those things have prospe red 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. I 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 Ican always find the tapes I 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 present ly 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
technol ogy a year or two later than the U.S.
did. Who can tell what standa rds we might
enjoy today if there had been no freeze, con
sider ing how much difference a coup le 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 bEtused and will prosper if
people care, (I don't believe that it can com
pete with FM, because of bandwidth limita
tions.) If those and other ideas 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



TEK™ 500 MODULAR
TEST INSTRUMENTS

TM500:
Nowone call

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

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

Now these mu ltipurpose instru
ments are as easy to order as they
are to interface and use!

TM 500 made conf igurability
famous. For years electronic en
gineers have been depending on
TM 500 for performance that 's to
tally reliable, tota lly Tektronix. Create
your own personalized test system

CopyrighI1982. Tektronix. Inc . All rights reserved . TFA·313

from over 35 different plug -in in
struments: DMMs, Counters , Pulse
Generators, Function Generators,
Ampl ifiers, Oscillators, Power
Supplies, Osci lloscopes, Calib ra
tion Instruments, Spec ial 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 co n
tact ing 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 manua ls, 15-day
return policy, full Tektronix warranty
and worldwide serv ice back-up .

ORDER TOLL-FREE

1-800-426-2200
Ask for Departme nt L0146
(In the State of Washington , call
1-253-5353 collect.) Lines are open
from 8 am EST to 5 pm PST

The Answer
By Any
Measure

1ektronix~



EQUIPMENT REPORTS

LIVING IN AN APARTMENT CA N WREAK

havoc on a shortwave listener' s enjoy
ment. Usually, there's no place to string a
decent antenna because of space and/or

lease restn ctions, but so me reli ef is
here- at last-in the form of an indoor
active antenna. It 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 techno logy, 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.

Pac kaged in an attrac tive wood
grained and cream-colored case , it mea
sures 6V4 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 freque ncy 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
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REDUCE SHOCK HAZARD. NEW, VARIABLE
ISOLATION TRANSFORMER, ONLY $157.75
Here 's extra safety for personnel
protection for equi pment. Absolu tely
necessary for servici ng or testing any
transformerless equipm ent-industry,
lab, school or field .

New WP-29IS0-V-AC lets you set
isolated output voltage to precise

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

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

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

WT-540B
For safety.

Detects AC leakage in
appliances and equipment.

Calib rated at 0.5
and 0.75 mA.

$39.75

AC Leakage Tester

WP-28 Porta-Isotap
150 VA isolated, 500 VA
direct. Output 105-130V.
TV adapaters supp lied.

Carry ing strap.

$65.00

WP-27A Isotap II
400 VA isolated only.

Outputs 25 to 150V AC
in 5V steps .

$89.95

.---------- VIZ RELIABILITY. ----------,
VIZ is a 50 year- old company. Our instruments are full y warranted ,

parts and labor, for a year . All units tested to NBS standards.
We offe r service and parts avai lability for a minimum of ten years.

Over 15 repair depo ts in U.S.A.

WP-26A Isotap
400 VA isolated ,

500 VA direc t. Outputs
at 105, 120 and 135 V.

$85.00

VIZ Isotap®isolation transformers

Want full technical details and a demonstratio n? Call toll-free, 1-800-523-3696, 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 si. Philadelphia, PA19144
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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 of2N5468'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
jumper-both the input and output of the
device use phono jacks, not the standard
SO-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
SO-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-eertainly 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

Manual

MDC -230

= $169.95 =

• Comrnercllli St)'~g

• 2 Mk:rowu'. Stag••

• 53 dB By.iam a.....
• 2.1-2.8 GHz

• Built In AlB Switch

• All Cabla & Hardwar.

• 3.75 aq. ft . Par.botlc

• 2 Mk:rowave Stagee

• 57 dB System aaln

• 2.1-2.e GHz

• Bull k1AlB Switch

• Aft Cabla I Hardwa,.

ACTUATORS

SPECIAL PRIC ING
GOOD UNTIL 1/3 1/83

TOLL FREE HOT LINE

1-800-221-8838

1-212-348-8000

" p'-oa flb.ro .... conatructlon, 40dB g."'. r....ctor

• alght approx. 110 Lb••, pole polar mount. hand CII"aM

adiJatmant, LHA mount and rotator. aca lar f.-d hom.

Remote dual converalon down convertar In •

w.atherproof houalnG. horizontal/vartlcal po.......tIon

awttch. tun.b~ audio with ••Iactabl, bandwlth,

continuous vktao tun"';" auw.um cabinet, AFC, AGC

and • 1 year .arranty.

_ $149 .95 _

~=====~ MDC - 23P

o
AVANTEK 120 K- 50 dB gain LNA.

ALL CABLE, CONNECTORS, HARDWARE and INSTRUCTtONa.

SATELLITE SYSTEMS 10' PARABOLIC

TELECOM TX-2440 RECE IVER featuring ...

1J

; -~-

F{. D. _-:: ;.

DCV - 100

• 1 pc. Mata' Con.t.

• 2 Mlcrowlv . Stag••

• 63 dB Sy'tam aaln

.2.1-2.5 GHz

• Built In AlB Switch

• All Cabla I Hardwar.

_ $129.95 =

• 1.8-2.7 GHz

• Built In AID Switch

• All Cabl. & Hardwa,.

_ $109.95 =
DCV - 1 A

• Idul for Medium
Signa ' Ar'"

• 45 dB By'tam aaln

A COMPLETE HIGH QUALITY EARTH STATION
CONSISTING OF •••••.•••

TRITON MARKETING CORP .

EST. tar",

tf
...~ ·'··,m-..···..··

,.

. I --=:-:,'_ .~
~

MICROWAVE TV SPECIALS

FOB NEW YORK

WE CARRY ACOMPLETE LINE OF CABLE TV CONVERTERS &DECODERS

We Accept Mastercard and Visa

HOLIDAY SPECIALS
FROM

EARTH STATION BONANZA

ALL FOR THE INCREDIBLE PRICE OF......... $ 1985.00
axn coat options

8 Gm"" ,"OOA [ I \I- itI Tho Rocolver for '~~" '.~,"" : : :

' . - tho Di scr iminating · s · ~. ~ &

Vldaophllo Programable

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

TRITON MARKETING Corp.

878 REMSEN AVENUE

BROOKLYN, N.Y. 11238
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LOW OHM METER
MODULE, DM-l0 ..

I 1;,... .• .•

I ' ~. ~, -_.'..:
. ~. • l

, =~ 'J ' ::; :;'v " l

A fully assembled and tested triple benchtop power supply.
Includes fixed 5V @l 1 Amp, 5V to 15V @l 0.5 Amp and- 5V to
- 15V @l 0.5 Amp-all supplies
regulated, short proof. Each supply $9995
has a power on indicator LED. Com,
plete and ready for use in a durable
(8" x 6" x 3V2") metal case.

- Resistance range 10mlliiOhmsto20Ohms _
- ZeroCalibrationcontrol
- Batterypowered (push

to read battery saver
Circuit). ReQUires 9Volt
Battery (rot,,,,Iudedl

- SIZe 6.25"x3.75"x2'·
- Incl. Model 336 Test

Clips

$5595

Measures resistancefrom10 milllDhms to20 Ohms.Nowyoucanrr.easure resistance
downto10miliiOhmswiththis lowcost,easytouseDVMmodule.Checkcoilresistance,
transformers. relays, chokes, printed circuit board copper paths and ground cables.
Special zerobalancecontrol nullsoutinput cableresistancetoInsureaccurate readings.
YourDVM has to be set to 2V range during operation

~ CHANNEL SCOPE MULTIPLEXE~, DM-12
Convertyour single channel scope into a 4 or8 channel instrument;just connect theDM' 12, 8
channel scope multiplexer toyourscope, clipthe8 input probes to the signals you want toview.
Simple,easy,fast- canhandle logiclevelTIL signalsfrom DC to3MHz.Featuresseparatespacing
andtrace amplitude con trols and selectable samplingrate-ail to insureeasyclear scope display.

COMPLETELY
ASSEMBLED
AND TESTED!

READY TO USE!

Connect this high quality low cost
CapacitanceMeter Module, DM-8 to
yourdigital Volt Meter and turn it into
a Digital Capacitance Meter-the
Low Cost Way!

••

..... .at

LOW COST CAPACITANCE
METER MODULE, DM-8

1i:8IiILiiiiJilliiiml
r:1I.1 }" --" « r' ::l~.. ' ~ :':'--~.. ~.

1- f6" :~ ',',6",' l .:' .I"L~ J ' nu ", - _.-.....
~ .-

- 2V Output
- Accuracy betterthan 5%
- Pushtoread range (button)from 1 pFto 20,000I'F
- Zero Calibration control
- In one easy to use, self-contained package
- Battery powered,with "pushtoread" battery saver

circuit (9V batteries not included)
- Size 6.25" x 3.75" x 2"
- Includes Model 336 Test Clips

..•.-iitl&jl..•.-adli:
VIEW 8

CHANNELS
AT ONCE!

COMPLETELY
ASSEMBLED
AND TESTED!

READYTO USE!
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- 8 TTLcompatible inputchannels (1 TIL load perchannel) can dri\e 50 Ohm
scope cable.

- Maximum full screen amplitude1.6 Volts adjustable
- Traceamplitude andspacing controls
- 4 or8 channel selector switch.
- 8 color coded mput cable, 24" long with Insulatedalligator clips.
- External 9 VOC powersupply included (Model MMAC-2).
- Size 6.25" x 3.75" x 2"
- BNC Output Cable Accessory (ModelPSA-2 add 514.95).
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COMPLETElY
ASSEMBLED

PRE·CALIBRATED
PRE·TESTED

LOW COST HIGH
FREQUENCY COUNT~R

-
.. ' l ' I '- / (J ~ d ~ : ) ."~~Ir

l~r-I,'--- - ----..
MODEL NO. OM·7

The Albia Model OM-?, BOiglt High Frequency
Counter is easy to use. switch selectable time
base input byasingle BNC, nothingtobui ld'- 5 Hzto550 MHz
- 8 big easy-to-read .43" high intensity LEO

display
- Crystal (±3 ppm @ 25C) controlled 0.1 or

1.0 sec. gate times
- Convenient benchtop sue (7"xl 0"x3'1 dur

ableattractve case

lIiJiiiIIl.eG~rDniffii
44 KEN DALL STREET

NEW HAVEN, CT. 06512

FOR FASTER
SERVICE
USE YOUR

-sanenes not mcluded

PORTABLE SELF-CONTAINED
CIRCUIT DESIGNER, DM-5

Contains 8 LEOs and 8 logic switches.
- Control switchesand buHered LEO logicindIcators '
- Plug yourICs mtosolderlessbreadboards. tie Inpower andground,connect

yourlogiCswitchesandLEO
Indicators

- AlI lnterconnecttons between
•. LEOs swucnes andcncu.ts

• Alta anilable in via 22-26 solid wire
4 LEDs,and . lagic _ Sell-powered. In compact.

SWItCheS. durable carrying case
MOOEl DM·5A _ Battery (4 1'h Volt Ccells')

or AC powered providing
econorracal bench use or
convenient portable use
Availableto two models

PHIC ES & SPECif iCATIONSSUBJ ECT TO CHANGE • SPECIAL EN DS DEC. 30tk

gAM w
CALL TOLL FREE 1-800-243-6953 5 PM ~

EST
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PRICE/
/VALUE

INSTRUCTION
MANUAL

EASE
OFUSE

Sanwa

Sanwa Model LCD-900
Multimet~r

OVERALL
PRICE

BOT H ANAL OG AND DIGITAL M ULTIMET 

ers have been the workhorse in shops and
on the bench for qui te some time now.
OQe common complaint assoc iated with
analog units, however , has been that the
mult iple scales make reading the dev ice
difficult at times . There have been seve ral
attempts to sol ve that problem. but the
most novel approach I've seen is feat ured
on the Sanwa mode l LCD -900.

That unit appears to be a stan dard an
alog multimeter, at leas t at first glance . It
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 sca le; resistance in four ranges , from
1000-ohms to I-megohm full sca le, 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 on e thing do es appear am iss,
however, when you first open the carton.
The meter' s face is completely blank.
Th at' s because an LCD is used there.
Turn the meter on. with the range-se lector
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 poin ter is
easy to spot against the display.

Panel markings are nice and clear. The

SAMSBOOKS
HOWARDw. SAMS & co.. INC.
4300 West 62nd Street
P. O. Box 7092
Indianapolis, IN 46206

every Commodo re 64 computer.
Ask for No. 22 0 10, only $12.95.

Once you know a little BASIC,
you can use your computer to play
checkers, predict human cho ices,
ma ke deductions fro m stored da ta ,
gen erate poetry, and simulate
counse li ng by a psychiatrist!
EXPE RIMENTS IN ARTIFICIAL
INTELLIGENCE FOR SMALL
COMPUTE RS shows you how, and
helps you tran slate the programs
into the BASI C version you need .
Ask for No . 2 1785, only $6.95.

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

l -t

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
writt en, it includes a schematic of the unit
and a PC board component layout. The
only prob lem with those instructions is
that it provides little theory-a rath er
noticeable omission anyone who is the
technically inclined.

Overall, however, the MFJ model
MFJ-J020 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
PROG RAMMERS REFERENCE
GUIDE provides you w ith a
complete VIC 20 BASIC vocabulary
guide, a section on machine
language progrqmming, anothe r
on VIC 2·0 input/output operat ions,
and hundred s of t ips on improving
your programm ing skil ls! Ask for
No. 2 1948 , only$16.9 5.

Speak Sinclair fluentlyw ith
practical, usable BASIC
programmin g help from Sams
ZX-81 BASIC BOOK, No . 21957,
for only $12.95. Continu e the
conversat ion, in Sincla ir mach ine
code this time, with ZX-81 USE R'S
HANDBOOK,a useful refe ren ce
that a lso teaches you the details of
ZX-81 hardware and interfacing,
and more . Ask for No . 22012 , only
$ 13.95 (tenta tive).

Learn to use beginn ing and
advanced BASIC on your
Commodore 64 comp ute r with
Sams COMMODORE 64 USE R'S
GUIDE. Also shows how to crea te
arcade-ty pe color animation ,
including music and sound effects !
Same book that comes packed with

$AMS BRINGS YOU
BASIC ANSWERS FOR

COMMODORE AND SINCLAIR
~~---_--:"-~ .

. . .
Offe r good in USA only and expires 3/ 31/83. Pricessub ject to change wit hout noti ce.

CIRCLE 20 ON FREE I N FORM~TION CARD

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 bot hersome at
times, it is usua lly not enough of a prob 
lem to interfere wit h reception . Another
and potentially more serious draw back is
that the dev ice is sensitive to man -made
interference from such things as fluores
cent lights and electric motors; of course
the same wou ld be true of almost any
other anten na system that is located en-
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. 6.00

.. 9.95

PRICE

.. . S14.95
. 18.95

75 ohm
3dB ±1 dB
4dB ± ldB
12dB min.
65 dB min.

117VAC 60 Hz. 2W
1m '. W x 6Ji O x 3~ H

4M!Ib,

Bambi 's Specificatio ns:
• InputJOutput Impedance
• Signal l oss
• Noise
• Input Return loss
e tsotane n
• Power Aeq.
• DImension ,
• Weight

Available bv Mail Order Only
Send Check· or Money Order. M inimum
Order: $ 16_9 5. Add 10 % Shipping and
Handl ing on or d ers und er $40 .0 0 . For
orders ove r $40 .00, add 5%. Min imum
Shipping and Handling $2.00 . Cat. $1.00

- VISA and Mastercard Acceptable 
· Check.o rders w ill be held 30 days before shipping.

6PP1-PIW

PART
No

lV11 -PIW
lC81-PIW
3TPll-PIW

11 11L5-PIW

DESCRIPTION

Varaetor UHFTuner, Model UES-A56f
Printed Circuit Board, Pr...dri.ed _.
PCB Potentiometers 4-20K, 1-.5K. 2· 10K.2-5K,
I-I K. . 00 1 -50~ ( ll piect. ) _ .. 8.95

4fR-31-PIW R"istor Kn. \4W.5%19-pes. II Wl -pc. . 4.95
5PTl-PIW POWl!r Tronsf.rmtr. PRI-117VAC. SEC-14VAC

ot 500m•. ... .. . . . . . . . . . . . . . . . . . . . . . 9.95
Panel Moont Potentiometers andKoobs, 1·1KBT
and 1-5KAT with switch 5.95

7SS17·PWO IC's 7- pcs, Ciodes 4-pcs, Regulators 2·pcs
Transistors 2-pcs, Heat Sinksz-pcs ... 29.95
Electrolytic CapacitorKit, 14-pieces . • • . . . .. 6.95
Ceramic Disk Capacitor Kit, 50 WV, 20-pes 7.95
VaribleCeramic Trsnmer Capacitor,
5-65pfd. 5-pie", . . . . . . ... . 4.95
Coil Kit, 18mhs 3-pcs, .22p.hs l-pieee (prewouoo
inductorsl and 2 137·12 ferrite Toroid cores
with 6 ft. #26 wile.
IC Sockets, Tin inlay, B pin4-pcs, 14 pin l -pc
.00 16 pinl -pc. _ . . . 1.95
Enclosurewith PM Speaker and Pr...dr~led
Btckpanel for mounting PCB aooAnt. Terms . .. . 14.95

14 14MISC-PIW Misc. P. rts Kit, Incloo" H. rdware. (6/31. B/31
Nuts & Bolts), Hookup Wi" . Solder, Ant Terms
CPOT Ant. Switch, Fuse, Fuseholdllf, ItC. .

15 15P/l:16· P'ND Mylar Capacitors, 14·pcs and SiNer
Mica Capacitors 2· pieces 7.95

When Drdll'ing All Items, (1·1 5), Totl l PTict. .. .. . . . • . . ... 159.95

13 13SR-PIW

11 11ICS-PIW

Kit
N.

B BCEI4-PIW
9 !lCC10-PIW

10 IOCT5-PIW

INTRODUCING OUR$
7+11 PWD ~\~
PARTS KITS

.. 5.95

. . 14.95

.. $14.95
. . 11.95

. ... 1.95

Check th e qu ality of Bambi a gainst th at of
much highe r priced competitio n . All s olid
s tate etect rcmc SWitching' provides low atten
uation (3dB), w ide freque ncy response (40 
890 MH z), and exce lle nt is olation betwee n
signal sources (eac h I/O sec tio n ind ividually
sh e ilded fo r 65dB min. isolation).

Vll-SW
CB I-SW
TP7-SW

B CE9-SW
9 CC33-SW

10 CT-SW

MITSUMI
VARACTOR

~
UHF TUNER

Model UES-A56F •
$24.95

Fre<! . Range UHF47D - BB9MHz
~Antenna Input 75 ohms

Channels 14-B3 0u1jlJt Chamcl 3
~T ' AIlT

" " flAlCE

Varactor UHf Tuner, Model UES·A56f . . .
Printed Circuit Board. Pre-Cnlled . ..
P.C.B. Potentiometers. 1· 20K, 1·1 K. and
5· 10K ohms. 7· pitces . . . . • • . . . •. . . . 5.95

FR35·SW Resistor KIt. \~ Wall. 5% Carbon Film. 32· pieces.. . 4.95
PT1-SW Power Transformer, PRI-117VAC, SEC-24VAC,

150m. . . . 6.95
PP2-SW Panel Mount Potentiometers and Knobs, 1·1 KBT

and 1·5KAT w/Switch . .
SS14-SW IC's 1-pes, Diodes 4- pcs. Reljlulators 2-pcs

HeatSink l-peee . . . . 29.95
El. ctrolytic Capacitor Kit, 9· pi.ces. 5.95
Ceramic Disk Capacitor Kit, 50 W.V., 33-pieces . . . . 7.95
Vanble Ceramic Trimmer Capacitor Kit,
5-65pfd, 6·pieces . . . . . . . .. 5.95

11 l4-SW COli Kit. 18mhs 2-pieces. .22p.hs t-prece (plewOUnd
inductorsl and 1 137- 12 Ferrite Torroid
Core with 3 ft. of #26 wire. . . .. . . . . . . • . . • 5.00

12 ICS·SW I.C. Sockets. Im Inlay. 8-pin 5· pieces
and 14-pin 2-piectS .. . ...•.. . .. ..

13 SR-SW Speaker, 4-.6" Oval and Prepunched
Wood Enclosur• . . . . . . . . .

14 MISC-SW MISC. Parts KIt Includes Hardware. (6/32. 8/32
Nuts. & Bolts), Hookup Wirl . AnI. Terms, OPOT
Ant. SWItch. fuse, FUSIholdel, etc. . 9.95

Wh.n Ordering All Items, (1 thru 14), Total Price 139.95

7+11 SWD PARTS KITS 7+11 PWD PARTS KITS

SIMPLE SIMON ELECTRONIC KITS, TO< Inc.
3871 S. Valley View. Suite 12, Dept. R, Las Vegas, NV 89103

In Nevada Call: 702-871-2892
'----~1-800-782-3716Outsi de Nevada Call:

Bambi's front pan el w a s de sign ed with the
us er in mind . Comp uter sty led constructio n,
wi th so ft-to uch kev boe rd (rated for ove r 10
million ope rat ions). arrang ed in matr ix form
a llow s e asy inp ut/ c uto ut se lec t ion w ithou t
relering to cha rts. Funct ion s se lec ted through
the keyboa rd a re imme diate ly disp layed o n
th e 18 LED status indic ators.

ORDER ALL THREE ITEMS

... ..$7495MAE-l . KSOC-KIT.oo
KSP$- IA for Only.

R"'lI'pnu . crderldSipan tetrS82.85
- CO·AXCAB LESARE NOT INCLUDED -

• Not A Kit
. 1.9-2.5 GHl • 38W' lo ng

• 23dB Average Gain • Commen:ial Grade
• Die Cut Wl terproof Housing with 4'11"x 2'h H

An a for Electronics
• lneludes P.C. Prob.. F-61 Connettor and Mounting Hardware

MAE-2 32 Element YAGI Anteooa $23.95

Kala Sons' Down Converter Kit * 1.9 . 2.5GHz*
Designed for Simple Simon by former Japanese cn Amateur Magazine's UHF
Editor/Enginet!f. Unit utilizes new ingenious PrintedCircuitProbe formaximum
gain.Circuit board fits inside MAE-2 antenna housing. Requires 1hour assembly.
IC andcapacitors pre- soldered.
Model KSDC-KIT 1.9- 2.5GHz Down ConvenerK~ S34.95

Our New STVA 14.5dB GAIN, 14 ELEMENT
CORNER REFLECTOR YAGI A~TENNA

v
~

Revolutionary New HYBRIDIe Broadband Ampllliers
Model ALL-! 12dB Gain

50 MHz - 900 MHz ModelALL-2 35dB Gain
Thn t OOI(s 14" nolIVIUbIe anywtIttt . In intheworid hth unitwill11Minany IJUfPOSfSandis
IVNabItinKit01' Assembled form. ldell foroutdoor Dr indoor un LID mpedlf'lt t is 75ohms
Ampkfiers ndude separalt to- ax lHd powrrwppIy. En it nsembled in25 mnrtes. No coils.
~pa(:itors IO tunt Ol' ad;Jsl

ALL-l C~t kllw/ptNttf suppr, S2U S ALL-I WI,.d/TestK w/JMf suppIr nus
AU-2 Cemplttt kitw/pt1lltfllUppl'f 34.95 Alt -2 Wnd,'Testedwl'IM supply 4-U 5

Kala Sons' Regulated Varlble DC Power Supply
For use withKSDC-IOT1.9 - 1.5GHz Down Converter. Completely assembled
with Attracw. Cabilet TV/Convener Mod. Switch Frequency Control ard
lEDlrdicatnr.
Model KS PS-IA Assembled Power Supply . . ..... S23.95

lYll XVHF-UHF Wideband Antenna Amplifier

~
. , ~ !Ie 1

-~_: , "U Ti"'.... '._.

STYA-3 Yagi Anttma,.1 .. SdBG-. S*tab6e 75llf300ohm
C""""60-IlO $IU 5

STVA-" YagrAnttma.l.. 5dBGM\, S.t~75 01' 300 ohm

C""",,, 4-4-51. . $19.95

RG·59/U 75ohm lONLou CouCabit . . $.U p/h. F-59CwConnectoI $ .39 ....
MT-1 SpeciallJHF75·300 ohm Malthing Tr~nsformr r ..... . . ... • . .. $1.45 u.
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WETAKE
YOUBY
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 II
"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 it, service it-even play games with it on your
TV! It ' s here in the New ELF II " Beginners" Package. only
from Netronics . Only $139 .95 . Here s the package : I. your
own micro- co mpu ter, the famou s ELF II (featuring the RCA
1802 CMO S microprocessor) in kit form with step-by-step
instructi ons on how to build it. Di agno stic A nalysers includin g
2. your own Logic Probe. 3. Pulse Catc her. 4. 8 bit Test
Registe r, 5. Logic An alyzer, 6. G ate Arrays. 7. Non-Technica l
Manuals on how to use ana lyze rs, how to get into the guts of the
computer, what makes it tick, how to service it 8. Sample
Program s that teach you machin e language programming plus
how to correct or " debug" any programm ing mistakes. 9. TV
games you can play. If your TV set has no video input. an
optional convener (RF Modulator). is available. Th en, once
you've got this " Beginners" Package under your belt. keep on
expanding your ELF II with add itions like the Typewriter Key
Board. added RA M, F ull Basic Interpreter, Electric Mouth
Talking Board, Color/Music, N D-D/A Boards for Robot
Controls and much, much more. We'll take you by the hand
with the New EL F II "B eginners" Package. Only $139.95.
Mail or phone in your order today and begin.
Specifications: E LF II " Besi M eu " Packal e
The compute r futures an RC A C MO S 180 2 8 bit microproc essor addressa ble to
MK bytes with DMA, interru pt. 18 Re&istm, A LU, 256 byte RAM expand able to
64K bytes. Professional-Hell keyboard , fully de coded so tMre 's no need to waste
memory wu h. keyboa rd scanninl ci rcuits, built-in powc r relulator,S slot plul -in
expansio n BU S ( lesscOMectOI'lJ , stable crystal clock fort iminl purposes and a
doub le·si ded. plated throuJ,h PC Board plus RCA 1861 video IC to display any
Kpnenl cI memory on a video monlto!' or TV scree n Ilo na w;th the Iocic and support
circuitry you need La le arn every one clthe RCA 180 2' s CJ.pIIbi lilies. The dillJ'l!Xtic
analyzers aid in unde rstand in, and tro uble shoot inl yo ur E LF II, as well as other
computer and micropr oceuor prod ucts .

Con tinent al U.S .A. Cred it Card Buyers Outs ide Conn ecticu t

CALL TOLL FREE 800-243-7428
To O rder From Conn ecticu t or ForTechnic al Assistance , Erc.,

Call (203) 354-9375

NETRONICS R&D LTD. beet RE 32

333 Litchfield Road , New Milford, CT 06776
Please send the items checked below:
o E LF II " Beginne rs" K it $139.95
o RF Mod ul ator $ 8.95

Plu s S3..OO for post age, handling and insur an ce
($ 6.00 Ca na da )

Connecticut Resident s add sale s tax

(J) Total Enclosed $
O 0 Person a l C heck 0 Ca shier's Check/ Mon ey O rder
Z 0 Visa 0 Master Cha rge (Bank No. _
~ ACCL No . _

t- Signature Exp. Date _
() Prin t
~ Nam e _

W Add ress _
6o City
C!2 I State Zip ----L ~ J
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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 read ings . 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-J.LF , 600-volt capacitor.

The meter requires two batteries for
operation- I .5 volts for resistance read
ings, and 9 volts to power the LCD dis
p lay . Th e dis p lay is dri ven b y 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 9 1352) 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 $139.0 0. R·E

Smith Corona
Model TP-1
Daisy Wheel

Printer
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Smith Corona TP-1

OVERALL
PRICE

EASE
OFqSE

INSTRUCTION....MANUAL
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~00~

MOST D AI S Y - W H E E L PR INTE R S IN T HE

under-$1000 price category are simply

converted portable typewriters. One not
able exception to that general rule is the
TP -l fro m Sm ith Corona (65 Locust
Ave ., New Canaan, CT 06840). That un
it, which carr ies 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
ofthat 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 , B US Y,

and ACKNOWLEDGE . The serial interface
has selectable baud rates, ranging from 50
to 19,200 bits-per-second- just about
any conceivable baud rate ever used for
person al and commercia l compute r
equipment can be selected using jumpers
on the interface PC-board. The serial in
terface can genera te and acknowledge the
following signals: RT (Request To Send!
printer is ready), CTS (Clear To Send/
computer is ready to send), and DTS (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 PR INT statements from BASIC.

continued on page 38



Multivision
1001 Kingston Pike

Knoxville. Tenne see 37922
(615) 691·9087

Nevada Satel1ite
4092 Olive

las Vegas. Nevada 89104
(702) 452·5509
(702) 452·6975

ILLASPIE DISTRIBU

(408) 730-2500
GILLASPIE & ASSOCIATES INC., 365 SAN ALE SO AVE., SUNNYVALE, CA 94086

CIRCLE 91 ON FREE INFORMATION CARD

Engineered to meet your highest specifications in audio and video satellit erving.
Bacl(e by dependable an authoritative facto11l ervice, to assist you in reliable mstallations.

Wlje re eable, industrial, multi-termlfia r home satellite receiving,
I aspie product s will earn your co B8enc .
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Learning
electronics
• ••IS no pICDlC.

- .

At anylevel it
takesworkand
a few sacrifices.
Butwith CIE,
it's worth it.



State Zip, _

Addre ss Apt. _

City _

RE-50

Pattern shown on
osc illoscope screen
is simulated.

o Active Duty

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: 1776East 17th
Street , Cleveland, Ohio 44114.

Age Phone (area code) _

Check box for G.I. Bill bulletin on Educational Benefits: 0 Veteran

I MAIL TODAYl

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 sta rts 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 stud y 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

r---------------C IE Cleveland Institute of Electronics. Inc.

I 17 7 6 East 17th S treet. Cleveland. Ohio 44114
Accredit ed M ember National Home Study Council

I 0 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

I FREE package of home study information.
Print Name _

I
I

Whoever said , "The best thin gs in life
are free; ' was writing a song, not living
a life. Life is not just a bowl of cherries,
and we all know it.

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

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

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

Why electronics training?
Today the world depends on

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

Which CIE training fits you?
Beginner? Intermediate? Advanced?

CIE home stud y 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 train ing 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
tronic s. At CIE you simply star t with
what you know and build on it to
develop the knowledge and techniques
that make you a specialist. Thousands
of CIE gradu ates have learned to
master the simple principles of elec
tronics and operate or main tain even
the most sophisticated electroni cs
equipment.

CIE specializes exclusively in
electronics.

Why CIE? CIE is the largest
independen t 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
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continued fro m 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 ignore s 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 draw back 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 difficu lt
to do for the ones that are totally ignored.
That problem limits the printer' s practical
use to an office -type environment, and
indeed that appears to be its intended use.

Of the ASCII control codes , the printer
responds to CR (carriage return) and LF

(linefeed), BS (backspace), HT (tab) , DCI

(left margin set), DC2 (tab set), DC3 (right
margin set) DC4 (tab clear), NAK (which
prints Y4), SYN (which prints Y2) , CAN

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

The carriage retum/ 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 !inefeed, 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 spec ify 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-l, but will happen when you use
almost any non-Radio-Shack printer with
Radio Shack software .

The printer can use either mult i-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 tum on, and
whenever the cover is lifted, the machine
runs a diagnostic procedure that causes
the printhead to travel back and forth . If ,
for some reason , the cover is lifted during

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

In operation , the pri nter runs ex
ceptionally well. The mechanism is a lit
tle on the noisy side, but the print quality
is superb. The charac ters 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 . Specificall y , the man ua l 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!

SIEMANSFDD100-8
TRUCKLOAD PURCHASE

WE'VE CAPTURED THE 8" FLOPPY DRIVE
MARKET WITH A HU GE FACTORY DIRECT

PURCHAS8~!~~~~

FDDIo08
8" FLOPPY

SINGLE SIDED, DOUBLE DENSITY
~:=:=::=S:;Z~~SH;U;;<GART 801 R COMPATIBLE

, ,I 90 DAY WARRANTEE

BUY DRIVES ANDCABINET
TOGETHER AND $AVEI

DUAL 8" SIEMANS FDD1008, DUAL 8" CABINET,
POWERSUPPLY AND INTERNAL POWER CABLING.

IF BOUGHT SEPARATEL Y: $910.00

$6!B~,~ ,g.Q
fo r hipping

• Positive Pressusre Filter Cooling
• Power Supply. 4A lW +5 V. 3A (<iI + 24V

• EachOUIPU I ISi~V~U~~~ lused )J $259,00 • 2 • 9
• Hinged loplor easy access 225 00 •
• Heavy non-llex.090 aluminum base '-,I...:~~'~:--~~.,/

·T''' ''~ 'i"~=A=c:==~;,."· VtsA

ORDER TOU. FREE(800) 423·5922 • CA, AX, HI CAIJ. (2 13) 709·5464
Terms us VISA MC BAC Check MoneyOrderUS runesOnly CAreSidentsadd6'>" , Sales Tax MINIMUMPREPAID OR OER 51500IncludeMINIMUM
SHIPPING & HANDLING 01$3 00 lor thefirst 3 los plus40cforeachaccncnar pound Orders over50Ibs senl lrelghtcollect Just Incase.pleaseincludeyour
phonenumber Prices subect to cn.inqe Without once WewIll doour best to maintain prices through November. 1982 Credit Cardorders Will becharged
appropnate freight If you havent receivedyourFall '82 EnglneerUlQseiecu-n GUide send $10 f'lr your copy todaySalepricesareforprepaid orders only

ENVIRONMENT MON ITOR PANEL
Temperature and voltage monitor wllh vis ual and audible
alarm ror overtem p condi tion. Direct Digital Readout or

Interna l tem perature in C on standa rd DVM.
RlilIFOE002 CA BINET ON LY . •. . . . . .. . . . .. . •.. $295.00
RlPOBIIISIEEM 2·Drryes Ca~nel &d,s<envnunment rnorutor.. . . $775.00
RLlIIFDEOOZEM Cabmet onlyWith dls~ environment rnonrtor . . . $375.00
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Super Smart Counters w~th
seven digit highllow frequency

readouts inone second!
• Microprocessor control • 120MHz
or 1GHzfrequency range • Auto
triggering on allwaveforms • High
contrast liquid crystal displar.. High
stability TCXO oscillator: 10- Imth
• Line andbattery options • 15mV
RMS sensitivity • Self-test and self
diagnosis routine • Easy operation
through built-in intelligence

quality. SO you get more. And noo
for a Whole lot less!

Check ourspecs. Check our new
100 prices. rhen checkyourself into
theworld of professional testing
with Philips.

Ptllllps PM3207
Dual Trace SCope

• 15MHzlDuaiTrace • Auto trigger
ing • Bright, clear CRT • 5mVsen
sitivity • Same sensitivityXand Y
• B-Invert • Triggering fromA or B
• TV triggering

!\lake yourmove today.
To top quality professIOnal
test equipment-Philip$.

Allovertheworld Philips produces
thetest thatmore people trust.
That'sbecause thesame superior
engineering and ergonomic prin
ciples that go intoourover $6000
digital storage scope canbe found
in our 15MHz scope and oursuper
smart counters.

Weput more intoevery scope
and counter. Morewanted features.
More precision. Morerock-solid

L--------'--=

CIRCLE 13 ON FREE INFORMATION CARD

Formoreinformation call
800-631-7172, except Hawaii,Alaska
andNewJersey. In NewJersey call
collect (201) 529-3800, or contact
Philips Test &Measuring Instruments,
Inc., 85 McKeeDrive, Mahwah, NJ
07430. Incanada: 2375 Steeles Ave.
W.,Unit 126,Downsview, Ont.,can.
M3J3A8. (416) 665-8470.-

PHI LIPS Test &Measuring r----------------i
~ Instruments ....L Send me spec sheets on the following: I
~~:~~~~~~~::i;Ei~~ 0 PM3207 15MHzlDuai Trace Oscill oscope I_ fREE 0 PM6667120MHz High Resolut ion Counter
_ [)ER-rOl.l.- ~2 0 PM66681G Hz Hig h Resolu tion Counter I

~-63\7npoo ",M" I
Ca.\\ ~0rt\Nh~~ ~f~nna.tion _ STREET: II

iOf ,U" CITY: STATE:--ZIP: - - -
I RE-12-2 I------------------

From Philips,ofcourse.
PHILIPS



when imbeddi ng control codes. Even
BASIC sends the CH RS 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-1 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. Ifyou' re looking
for something that will tum 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."

HAVE YOU EVER WISHED T HAT YOU HA D

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-1; that handy little unit cap 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 jUI)C
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 capabil ity is
useful for many applications including
checking such things as stereo amplifiers .

*********************•••••••••*•••••••••••*****************************************

We will accept telephone orders for Visa & Mastercard
No C.O.D. Orders

To Order Call 800-428-3500317-291-7262
Complete Kit Weighs10 pounds. Please add Sufficient Postage

6254 La Pas Trail
Ind ianapolis, Indiana 46268

CONVERTER
L ol " KIT.e:»
~$~BS5

P.C. BOARD PRE-DRILLED
SOLDER PL ATED WITH
PLATED THROU GH HOLES
FOR A MORE STABLE PIC-
TURE. IVEVoJ i !

. . . . 7. / 30 7HoT" -rIi!A N'. .. .
3~

2 HP 2835 Diodes
6 .001 Chip Caps.
9 Resistors
4 Prewound chokes
1 Electrolyt ic Cap.
1 Pre Made Probe

@@@@@@@@@@
*WIRED P.C. BOARD TEST
ED, READY TO CONNECT TO
CAN WITH PROBE & CABLE
CONNECTOR ATIACHED.

$24.95

ELECTRo niC
RAinBOW ~

PARTS

DOWNCONVERTER
*************************************

Complete
Down Converte r

System
INCLUDES

ANTENNA KIT
POWER SUPPLY KIT

CONVERTER KIT

SPECIAL $49.95

QUANTITY
DISCOUNTS

Any Price in Adv.
10 pes. 12% off
25 pcs. . . . 18% off
50 pes. . 25% off

100 pes. . 30% off
1000 pcs. 35% off

, No Mixi ng for
Quant ity Discount

VARIABLEMHz

We will tune conver
ter board for $12.50

trouble shoot
add .7.50

trouble shoot
power supply..$12.50

plus any parts needed .

2300
*********************************************
ANTENNA KIT A ~"fifJ.
$~BS5 ~~~ ~~2 WASHERS

• 31 SPACERS
MOUNT ING BRACKET

6" RG 174 COAX
o 'F' CONNECTOR • 35" ROD

6¥2" x 4" P.V.C. PIPE
2 DRILLED END CAPS • HARDWARE

POWER SUPPLYim:D KIT(P;T$'IB95
POWER TRANSFORMER P.C. BOARD
COURSE TUNE POT. RF CHOKE
FINE TUNE POT. KNOB
3 'F' CONNECTORS WIRE
RESISTORS & CAPS 2 SWITCHES
LED WITH HOLDER 4 DIODES
TERMINAL STRIP LM 317 REG.

WOOD GRAIN CABINET WITH SILK
SCREENED front and back $10.95 Extra

BUILT POWER SUPPLY $34.95
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Keithley Instruments, Inc.
28775 Aurora Road/Cleveland, Ohio 44139-9990/(216) 248-Q400

I(EITHLEY

Full Function
Digital Multimeter

• TRMS ACV
and ACA

• 0.25% Basic
Accuracy

Built-in Thermometer
• °C and of Models
• Type K T IC Based

o
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m
s:
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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 cal") 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 l()(x)V, with 0.25% accuracy. And
current ranges from 2mA to 2A, resistance ranges up to 20MO including
diode test. Plus input resistance of 10MO 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 (O °F to
2()(X) °F on Fahrenheit model) , all with 1° resolution. The 132 also features
a standard TC connector with cold junction compensation, and a full line
of probes to match any application.
See for yourself.

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

"He keeps remindin g me he fixed his
radio in 60 seconds flat . Now watch this:
Helloph, Batphm, do youth reef me?"

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 AlB. When the selector switch
is in that position , the input channels are
automatically switched at a rate set by the
AlB RATE control located on the front pan
el; that rate can be varied from 0.25 to 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 signa! 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 (l- inch)
CRT . The very bright blue-white trace
can be centered using the positioning con
trols that are located convenientl y 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 [..0 range; resistances
from 500 ohms to 500 kilohms can be
read in the HI range.

There are many applications where this
device should prove to be useful. Among
them are checking large numbers of iden
tical parts to weed out the bad ones or
cross-checking between a known good
part and one suspected to be bad. It could
-also be useful for testing digital devices
where many identical circuits are used.
With use, you're sure to find many more
applications where this device can save
you a c o ns i d e ra b le amount of
troubleshooting time and effort.

In using the model TR-l 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
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70 Fulton Terr New Haven. CT 06509 (203) 624-3103. TWX 710-465-1227
OTHER OFFICES San Francisco (415)648-0611 . TWX 910-372-7992

Europe Phone Saffron-Walden 0799-21682. TLX817477
Canada: Len Finkler Ltd., Oownsview. Ontario

' Suggested U.S. resale . Prices. specificationssubject to changewithout notice. <0 Copyright 1980 Global SpecialtiesCorporation.
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Model 2001 Sweepable
Function Generator. $200.00*

Get the waveformsyou need-1 Hzto .1 MHz in
fiveoverlapping ranges: stable, low-distortion
sine waves,fast rise/fall-time squarewaves,
high linearity triangle waves-even a separate
TTLsquare waveoutput.Plus high- and low
level main outputs.

An applied DCVoltage at the Sweepinput
can shift the 2001's frequency;or sweep up to
100:1with an AC signal.

A pushbutton activates the DCOffset
control, which shifts theoutput waveform up or
down on command.

You'd expect to paya lot more for all the
2001can do!
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Function.
Pulse. And save

Global Specialties sets a newvalue standard. Twice.

Model 4001 Ultravariable
Pulse Generator: M $249.95*

Here'sa precisiondigital pulsegeneratorwith
fast rise and fall times covering0.5Hzto 5 MHz
in 5 overlapping ranges.With pulsewidth and
pulse spacing each independentlyvariable
from 100 nsec to 1 sec for an amazing 107 :1
duty cyc le range.

You' ll find the 4001 deliversthe pulse
modesyou need:Continuous, One-Shot, Trig
gered,Gated,SquareWave,even a Comple
ment mode.TheTrigger/Gate input, 50 Ohm
variable output,TTL-level output and Sync
output connectorsareBNCs.

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

Smarter tools for testing and design.

GLOBAL Call toll-free for details

SPECIALTIES ~;i~9u9;e~i~;6077
CORPORATION





FIG.1-BLOCK DIAGRAMOF COMMERCIAL EDITOR shows three principal sectio ns : AGC-controlled
amplifi er, comp arator, and timer.
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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.

Bandp ass filter BPFI 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 IC I. The output from IC I drives an
other bandpass filter, BPF2, which peaks
the 3.58-MHz signal farther. Finally, the
output from that filter is detected by D I
and converted to pulsating DC. The DC
biases transistor QI , which serves as an
automa tic ga in co nt ro l (AGC). Th e
AGC-vo ltage controls the gain ofIC I via
resistors R4 and RI and, as a result, the
output from DI 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 circ uit twists have been
added. Resistors R6 and R7 provide a
0. 26 volt hysteresis, and resistor R5 and
capacitor C~I 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
rns, comparator IC2 will be triggered , and
its output will go from high to low . It will
stay low for at least 100 ms after the color
burst disappears, and that brings us to the
third circuit block .

The last bit of circuitry is a five-minute
timer, built around IC3. Whenever the
output of IC2 goes low, both IC3 and the
relay receive power. The relay closes im
mediately and, if the output of IC2 does
not go high within 5 minutes, IC3 times
out, removing power from the relay . The
relay con tacts, of course , control the
VCR's PAUSE 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 CI. 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
ICI . 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 D I ,
and the color burst appears across R2 and
C8. The DC component of the burst
biases QI , which draws current through
R4. Capacitor C9 is included to prevent
QI from amplifying the AC component of
the color-burst signal so only a DC signal

03·06
TOT1

(12 VAC)

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

Comparator IC2 monitors the voltage
drop across R4 . Resistors R6 and R7 form
a voltage divider , biasing pin 2 of IC2
0 .26-volt higher than the other input (pin
3). Thus, the voltage across R4 must
equal or exceed the O.26-volt hysteresis to
trigger IC2. Th at extr a circuitry was
added to improve noise immunit y.

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 tum , will trigger the timer
circuitry.

In addition, the C I I/R5 time-de lay 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 RYI to
close , and C I3 to charge slowly through
R8. After about five minutes, the capaci
tor is sufficiently charged to trigger IC3,
which opens RYI . 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 'I. -watt, 5% unless otherwise
specified
R1-R3-10,000 ohms
R4-1000 ohms
R5, R6-1 megohm
R7--48,000 ohms
R8-10 megohms
R9-100,000 ohms
Capacitors
C1-10 pF, ceramic disc
C2-220 pF, ceramic disc
C3-470 pF, ceramic disc
C4, C5, C7, C8, C14, C17, C18-0.01 JLF,

ceramic disc
C6-150 pF
C9, C10, C12-Q.1 JLF, ceramic disc
C11--D .1 JLF, Mylar
C13-22 JLF, 16 volts, low-leakage electroly-

tic
C15--470 JLF, 25 volts, electroly1ic
C16-10 JLF, 16 volts, electroly1ic
Semiconductors
IC1- MC1350 IF amplifier
IC2-LM311 comparator
IC3-555 timer
IC4-78L12 12-volt regulator
Q1-2N3906 or equivalent
01-1 N6263 Schottky signal-diode or 1N60

germanium diode
02- 06-1N4002
RY1-12-vo lt SPOT relay, 400-ohm coil

(Mouser 43BC001 or equivalent)
L1, L2-10 JLH adjustable shielded coil (J'w.

Miller 9052 or equivalent)
P1 -RCA phono plug
P2-subminiature phone plug
J1-subminiature phone jack
S1-SPST toggle switch
T1-12 VAC, 250 mA, wall-plug transformer
Miscellaneous : PC board, IC sockets, RG-

174 coaxial cable, case, wire, solder, etc.
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fore soldering its leads in place. Then
install C2 (220 pF) next to L1 in the same
manner. Similarly, install CS (0 .0 I p,F)
as shown . After that , install C3 (470 pF)
between Ll and the IC 1 socket. Move to
the left of the ICI socke t and insta ll 0 .0 1
p,F capac itors at C4 and C7.

Continue by install ing C 10 (O. I-p,F
ceramic disc) next to L2. Move to the

~--------- 3-3/ 4 INCHES - --- - - - - - ..,

FIG. 3-FULL-SIZE foil pattern for single-sided editor PC board.

IC3 socket for the remai ning resistors .
Insta ll R8 ( 10 megohms) ju st to the left of
the socke t. Then move down and install
R9 ( lOOK). That fini shes up the resistors.
Check your work carefully, and correct
any mistakes you may find.

Install the capaci tors next. Start by
mounting C I ( 10 pF) next to L1. Be sure
to push the part flush with the board be-

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-con trolled 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 diagra m. 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 IC I , IC2, and IC3 as
show n, and carefully so lder them in
place .

The coi ls and the relay are installed
next. Install a coil at Ll , and push it flush
with the board; then solder it in place.
Similarly , insta ll L2 . Finish up by insta ll
ing relay RY I in the appropriate pos ition .
Be sure to push it flush with the board
before soldering .

The resistors are installed next. Start by
insta lling Rl (lOK) 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 ( IK) near it. (Be careful not to put it in
the RS position!) Then install RS (l
megohm) between R4 and the IC2 socket.
Move to the right of the IC2 socket and
install R7 (47K) . Aga in, make sure it's in
the right place . After that, install R6 (l
megohm) next to R7. Move down to the



FIG. 6-OFF-THE·BOARD conn ections. Use RG·174 coax for VIDEO IN cable.

FIG. 4-BE SURETO OBSERVEpolarities of critical components. Be especially careful to Install relay
correc tly .
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The following are available from Technlco
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
(3.5S-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
(MCI350) first. Be sure to position it
properly before you plug it in. Then in
stall IC2 (LM311) in the same manner
and, finally, IC3 (NE555). 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 PLl (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 , connec t 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 Sl 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 J 1. Cut two two-in ch 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

VIDEO IN

'-- -1$ PLl

____Sl-;~ MANUAL

AUTO o---}TO----== =----__ T1

PAUSE
------,~

'-------''PL2

Then move to the left edge of the board
and install C16 (10 f.LF). Be careful to
install this capacitor the right way; it' s
polarized . Similarly, install C13 (22 f.LF)
next to the 10-megohm resistor. Then
move up and install C11 (O . l-f.LF Mylar)
between the IC2 socket and the 47K resis
tor. Continue by installing C12 (0. 1 f.LF)
above the IC3 socket and, after that , in
stall C14 (0.0 1 f.LF) to the right of the IC3
socket. Move to the right center of the
board and install C15 (470 f.LF) 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 f.LF) . 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 comer of the board and

Jl

t~
RE MOTE

FIG.5-COMPLETED circu it board should look
like thi s. Board can be Installed In small plastic
clock-c ase.

other side of L2 and install C6 (150 pF).
Then install C8 (0.0 1 f.LF) next to the 10K
resistor. Make sure that C8 goes into the
correct holes. After that, install C9 (0.1
f.LF ceramic disc) between the resistors .
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ELECTRONICS H O B B YIST S H A V E NEVER

had it as good as they do today. The
mod ern home works hop can now be
equippe d wi th lab or at ory-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 .
Eve r since the IC manu facturers 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 construct ion 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 con siders prod ucing printed
circuit boards . Whi le electro nics 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 kidd ing. it ' s rea lly 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

ETC
YOUR
OWN

PC
BOARDS

There are lots of ways to
make printed-circuit boards,

but if the pattern is
complicated, nothing beats
doing it photographically.

ROBERT GROSSBLATT

reading any farther because all I think
wire wrapping is good for is baling hay .
But making even the most comp licated
do uble-s ided 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 chemica l and allowed to
dry . A mask is made photogra phically
(the foil pattern) and contact-printed on
the board . The light in the print ing proc
ess causes a change in the chemical coat
ing so that the unmasked areas become
resistant to the deve loper. 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
severa l steps in the process and we' ll go
over them comp letely later on in this arti
cle . By the time we finish. howev er .
you' ll be wonderi ng why you thought it
was difficult in the first place .

Layout
Before we exp lore the mysteries of

board makin g, 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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FIG. 1-DIGITAL-CIRCUIT FOIL PATTERNS often require long unbroken traces and double-sided
boards with lots of interconnections. But even the most complicated patterns can be laid out and
etched if you are patient and careful.
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ent values to make sure everything is
working exactly the way you want it.
When YOl\ 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 circui t. 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, I usually
have several pages filled with false starts
and things that blew up. That's to say
nothing !tbout the most important sec
tions, which I usually scribble on the back
of an enve lope. It' s really importan t 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 Rage. Also, make sure you
include' the pin numbers of the Ie'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 combinin g things or
simplifying the design. Unused gates can
be combined to eliminate whole Ie's and
a little reorganization can allow you to
simplify complicated sections of your de
sign. I 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
breadboarded circuit! Not only will you
still be checking the drawing against it,
but later on , when the printed- circuit
board is complete but perhaps doesn't
work, you' ll have somethin g 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 velY last step, is to pull the breadboard
apart.

Special considerations
Examine the breadboard and the draw

ing. Are there sections of your design that
have to receive special treatment? If cer
tain sections need shielding, or have un
usual power requirements, they should be
physically close together 011 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 aparticular 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 patfem 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
availabl e parts.

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

J lA .
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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 .



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.

shape on both the lower and upper halves
of the paper. If you can' t, get larger
paper. The reason for dividin g 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 . Anythin g that has to be in
a particular place on the board should be
done in black . These are the "givens"
around which the rest of the comp onents
have to 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 Ie' s . A good way to
start the layout is to look at how the Ie' s
were pl aced on yo ur bre adboard.
Remember that you' re working twice
actual size so adjoining pins should be
two squares apart . Since the physical di
mensions of Ie' s are designed around
O.I-inch spacing, you' ll find that every
thing fits neatly onto the paper. Place the
Ie' s in neat rows and columns . That will
make things eas ier 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 Ie'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 numb er I 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 bein g 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 ofeach other in different colored inks.

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

I wish I co uld give you some foolproof
way of routing the leads but I don 't know
any other than tria l and error. Be prepared
to do a lot of eras ing and redrawing be
cause it takes a while to sol ve the topolo
gical problems caused by your circuit
there ' s no teacher other than experience .
When you find that you abso lutely , 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
nect ing them .

As you draw the connec tions for your
circuit and put in the components, try to
avoid using the component side of the
board because sing le-sided boards are
much ea sier to make . Unfortunately,
however , digital circuitry often requires a
double-sided board . If you accept that in
the beginni ng, 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
ge nera te will depend on a number of
things. If the compo nent density is high,
the foil pattern will be busy . Obviously,
the more co nnections you have to make ,
the more com plicated the foil pattern will
be. Interestingly enough, if your circuit
has lots of pass ive components , you' ll
have an eas ier time figuring out a foil
pattern . You' ll wind up with lots of short
traces and you' ll be able to route the lon
ge r po wer and gro und connect ions
around them. Digital circuitry is tough
because lots of direct con nections have to
be made between the Ie' s . That requires

long , unbroken traces and, unfortunately ,
lots of connec tions between both sides of
the board (see Fig . I).

Double-sided boards
Sometimes you can simplify things by

rearr anging the IC ' s but if you 're dealing
with power, ground, clock, address, and
data lines, there' s no way you're goin g to
be able to get them all on a single-sided
board . Don't throw in the towel , howev
er, as doubl e-sided boards aren't that
much harder to make. Piggyba cking
components and using loads ofjumpers is
a poor alternative to makin g a double
sided board .

You have to be reall y careful when
you' re working back and forth on the two
sides of the drawing-make sure that the
holes and trace s 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 doubl e-sided
boards and I doit all the time .

Once you 'v e decided to make your
board doubl e sided, take advantage of the
decision . There ' s as much copp er 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 ~races, 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 seriou s 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 ju st have to
leave doughnut s and connect them with
small pieces of hookup wire soldered to
both sides .

The big problem comes when you have
to deal with Ie' s . There are a few options:
For one thing, you can solder the Ie' 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 leave s 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.

FIG. 4-IFTRACES MUST BE ROUTEDbetween IC pads, elongate the pads
to make soldering the comp onents easier later on.

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 applicat ion, and your pa
tience . Just reme mber that the more cop
per you keep, the less you have to etch.
Once I' ve gotte n to this stage , I thicken
every trace I 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 doughnut s
shou ld 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 ~~§~§§§~;~;~~~:~i~
BREAKS in the layout by
fi lling them in with a felt- -::::::::;;.~=:::===::::__
tipped pen. L

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 doughnu ts 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 draft ing
tape and several companies sell IC pads
and doughnut s in double-size patterns.
When workin g double size, try to keep
the traces at least Vl6-inch wide and sepa
rated by at least V32-inch. That's the abso
lute minimum, thou gh- tiny traces have
a nasty hab it of disappearing in the
etchant and small separa tions 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 Ie' s (which you should avoid like the
plague-especiall y if yo u're doi ng a
double-sided board). If you find that you
absolutely have to route traces between
Ie 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 com ers

if your circuit is comp lex enough to re
quire a doub le-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 doughnut s
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
through s 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 conn ection s , it's much too easy to
forget the IC legs hidden under the sock
ets and then go crazy trying to figur e out
why the circuit won't work .

Further considerations
Whenever you add a component to

your drawing, show the doughnut s on
both sides of the board. Not only does that
make the geograph y 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
workin g 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 ju stified . If there
aren't too many , consider the idea of
jumpers, instead . If you feel, though , that
a doub le-sided board is necessary, make
sure that you leave at least two squares
between the traces and any component
leads . That is part icularl y imp ortant
around the Ie'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-

(J) den under a socket, and it' s even harder to
g correct it.
~ Once you have the drawing finished
g: and have checked the hole alignment ,
&:: make sure that the connections agree with
uJ the schematic . Take your time doing that
6 because corrections are a lot easier to
o make at this stage than they will be later
~ on.
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Large dishes and highly advanced receiving circuitry built in
small quantities make for expensive setups, ranging from
under $5,000 to over $25,000 depending on your location
and the number of different satellites you want to tune in.
While that high cost, and the large size antennas required,
may not present a problem to a cable-TV company, it does
put home satellite reception out of the reach of many in
dividuals and families.

The proposed DBS services, however, will use frequenc
ies in the 17-GHz region for the uplink and frequencies in the
12-GHz region for the downlink. More important, however,
is that the satellites will have transmitters capable of outputs
of 150 watts or more . Contrast that to the satellites that are
currently in service; those can only deliver outputs of about 5
watts or so. The greater power levels will allow a sensitive
receiver to gather a useable signal from the smaller 21fz- to
3-foot dish. At that size, a chimney-mounted satellite dish is
no more cumbersome than a high-gain terrestrial-TV an
tenna.

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

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

Variety of DBS services
The proposals submitted to the FCC by the initial eight

DBS applicants contained a number of different approaches.
Satellite Television Corporation (STC). a subsidiary of
COMSAT, was the first to submit a proposal, having done so
in Apri l 1981. Their plan (see Fig. I) calls for a system of
four active satellites, one for each of the U.S. time zones (the
Pacific Time Zone satellite will also serve Hawaii and the
more heavily populated areas of southern Alaska), plus two
orbiting spares. The spares are intended to provide un
interrupted service in the event that one of the primary
satellites fails. As early as 1985, STC hopes to have its first
satellite (and one spare) in place, providing service initially
to the Eastern Time Zone.

It is expected that each STC satellite will have three
operating transponders (one for each channel of programm
ing) and three spare transponders. With the high cost of each
satellite and the long waiting list for room aboard a Space
Shuttle or Ariane rocket, spare transponders and satellites are
particularly important to prevent delays or interruptions in
service due to equipment failure.

Three distinctly different program channels will be
beamed from the 185-watt transponders. Only one, the
so-called "Superstar" channel will run nearly 24 hours a
day. Planned programming includes recent movies, popular
concerts. theater, and family entertainment. The "Spec
trum" channel will offer 15 hours daily of children's pro
gramming, classic films, performing arts, cultural programs,
and public affairs. "Viewers Choice'<will offer 15 hours of
sports. educational/instructional programming, ex-

THE SMALL SIZE and relatively low cost of a DBS dish antenna will brin g
satellite-TV reception within reach of most families.

ulated areas of Nevada or Montana. All you'll need to receive
that service is line-of-sight exposure to a satellite parked in
orbit some 22.300 miles up. a 21f2-foot-diameter dish an
tenna. a satellite receiver, and your TV set.

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

Mini dishes
DBS services will differ greatly from the sateUite-TV

services currently in operation. The presentgeneration ofTV
satellites generally receive high-powered signals from Earth
in the 5.9- to 6.4-GHz range (called the uplink frequency),
and retransmit them in the 3.7- to 4.2-GHz range (called the
downlink frequency) using low-powered transmitters. The
downlink transmitters are low powered primarily because
each satellite carries as many as 24 transponder and each of
those must share the limited power provided by the satellite's
solar panels. The transponders carry TV and radio relays, as
well as two-way communications traffic.

The retransmitted signal is so weak by the time it travels
through the atmosphere that the receiving antenna dish needs
to be relatively large (10 to 20 feet in diameter) to collect as
much signal as possible and focus it on the receiver's sensi
tive amplifier, which is suspended over the dish's center.
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FIG. 1-STC'S PROPOSEDDBS SYSTEMwill cover the
entire continental United States, as well as the most
heavily populated regions of Alaska and Hawaii, using
four operational satellites and two spares.

perimental theater, and the like. STC plans to "counter
program," a scheduling method that tries to satisfy as many
different viewing tastes during a given viewing period as
possible. The STC satellite network will al 0 have provisions
for stereo sound for concerts, simultaneous second language
transmission for minority viewers, and closed captioning for
the hearing impaired. It also will present a full range of
teletext information services.

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

Free satellite TV
United States Satellite Broadcasting (USSB) is taking a

different approach. Their initial plan calls for only two sat
ellites to cover the four time zones. Each satellite would carry

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

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

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

FIG.2-IN THE USSB PROPOSAL,local member stations will feed news and original programming to
the satellite "network" for national distribution. The local stations will also be able to rebroadcast the
DBS services In areas where home satellite reception Is either not practical on unpopular.
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signals will require a wider bandwidth than NTSC television
signals because they contain much more information.

The CBS plan call for four satellites (one per time zone).
each capable of transmitting three HDTV channels. One
channel would be used to feed HDTV programming to CBS
affiliates for rebroadcast. A second channel would probably
feature subscription and/or pay-per-view programming for
individual subscribers. The third HDTV channel would be a
profes sional service , most likely used for distributing HDTV
movies to theaters, where they would be shown using a
HDTV projection-television system.

As it appears now , HDTV signals will be incompatible
with current TV receivers. and a report prepared for CBS
indicates that HDTV sets will cost about 20% to 30% more
than a standard television . But CBS is also looking at ways to
make HDTV signals' ' transcodable, " that is. to allow them
to be viewed on NTSC sets also. In addition, work is being
done by CBS and other HDTV developers to establish in
ternatio nal standards to avoid the NTSClPALlSECAM com
patibility problems broadca sters face today ; work is also
being done to find ways to reduce the bandwidth required for
HDTV signa ls.

Home receiver
To receive the DBS programming, each subscriber will

need a home DBS receiver. To prompt potential suppliers to
develop those receivers, STC early this year issued pro
visional specifications for their system's home receiver. a
block diagram of which receiver is shown in Fig. 3.

The eventual cost of the home receiver is difficult to
predict at this time. One reason for that is that work is
continui ng in an effort to reduce the cost of several of the
critical microwave components . The GaAs FET's used in the
circuit . for instance , cost between $ 10 and $20 each when
bought in large quantities. Among other things. ways are
being sought to improve the manufacturing yield (the ratio of

the good circuits or device s to the tota l pro
duced) and to place as much of the circuitry as
possible-including mult iple GaAs FET's
on a single Ie. That is turning out to be more
difficult than with ordinary semiconductors .
but researchers are confident that solutions
will be found by the mid-1980' s , when many
of. the DBS services are expected to begin.

Even with the uncertainties that remain.
STC figures that consumers will need to pay
"several hundred dollars" for the receiver
electronics, or will be able to lease the receiv
er from the company for about $25 per month.
including the subscription to the basic three
channel service. Tho se that chose to buy the
electronics can expect to pay $ 14 to $ 18 for
tile subscription alone. In addition , a one
meter dish antenna will have to be bought and
installed at a cost of about $ 100. Stanley
Hubbard , of USSB. predicts that mass
produced receivers, capable of tuning all
possible DBS channels in the 12-GHz range,
will be available for $250 or less. R-E

(continued next month)
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er, may not measure up to what you might expect from a
hi-fi tape recording. The audio tracks on videotape are nar
row, and the tape speed relative to the fixed audio tape-heads
(ranging from 1.31- toO.44-inches-per-seconddependingon
format and selected speed) is slower than an audio ca sette'
17/s-inches-per- econd. But if the stereo is played through a
hi-fi amplifier and speakers, it will provide a spatial feeling
and left-right eparation thatyoucan't get fromany of theTV
stereo-audio adapters currently on the market. And stereo
isn't just limited to the home-a new portable VHS-format
VCR. the JVC HR-2650. lets you record your own stereo
material in the field. That unit sells for about $1150.

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

The lightweights
The race is on in the industry to see who can develop the

smallest and the lightest VCR. Sony's SL-2000 ($1150) and
the Zenith VR-9800. which is sold with its companion tuner
for $1425, are the lightest Beta portables, weighingjust 9.5
pounds. But several lighter (8.5 pounds) VHS-portables
were recently introduced; those are built on the same Mat
sushita chassis and carry brand names like Magnavox, Pan
asonic. Quasar. General Electric, and Canon. Those units
range in price from about $750 to $1500. The high-end
models are full-featured VCR's that include. among other
things. 14-day. 4-event programmable tuner/timers.

An intriguingnew portableVCR was announced this year;
it was developed by JVC and is called the Ultra Compact
Machine, or UCM for short. It is just what the name implies.
Though not yet available. Sharp ha demonstrateda modelof
that machine, the vcno. which weighs just 5.8 pounds,
including battery, and measures approximately 7 x 2% X
91f4 inches. The key to the UCM is the VHS-C ("C' for
compact) format cassette . About the size of a pack of
cigarettes, a VHS-C cassette contains enough 1f2-inch
videotape for about 20 minutes of recording on a UCM
recorder. Youcan playback the tape through a TV, or edit on
to a longer-playing regular-sizeddeck. You can also slip the
VHS-C cassette into an adapter that makes the tiny tape
playable on a tandard VHS recorder.

SOLID-STATE IMAGE SENSORS, such as the one used In this NEe TC-tOO
color camera may eventually replace the cumbersome and power-hungry
image tubes of today.

Many more home video-recordists are eagerly awaiting
the all in-onecamera-recorderscurrently underdevelopment
by several Japanese companies. Tho e companies are work
ing toward a uniform 1/4-inch videotape standard to help
avoid another battle such as the one over the BetalVHS
format. But the way things are going, even if a standards
agreement is reached in 1983. it may be 1985 or later before
finished products reach the store shelves.

Still looking to the future, most of you are probablyfamil
iar with the 1f4-inch VCR format-CVC-from Japan's
Funai Electric. In the U.S., their small. five-pound portable
recorder is sold by Technicolor. But an even smaller re
corder. using the same CVC format. will be marketed in the
U.S. in 1983 by Grundig. Grundig. a popular brand in
Germany. has been selling their five-pound VP-100 suc
cessfully in Europe. It measuresonly 41f4 X 2314 X 1f2 inches
and can be easily mistaken for a portable audio-cassette
player: among its features are variable speed and freeze
frame.

Lights, camera ...
The producer and director in us all will appreciate the

features found on advanced color cameras. General Elec
tric's two newestcameras, forexample, both feature automa
tic focusing. relieving the cameraman of that chore. The
more expensive of the two. the model lCVC3035£. which
sells for $1350, use a Newvicoll-style pick-up tube that is
designed to reduce "picture lag"-the tendencyof an image
to persist. thus streaking when the camera pansaway from it.
In addition, a control panel on the camera gives the operator
fingertipcommandof fade-inifade-out betweenscenes, and a
built-in character generator capable of adding title of up to
60 characters.

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

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

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

More dramatic and professional productions can be done
using Sony' s new HVS120K special-effects kit. which con
si ts of a model HVS-2020 black-and-white camera, model
HVS-2000 special-effectsgenerator, graphicsaids, etc. If the
kit is used with a color VCR-camera, you can uperimpose
either titles and graphics (from a six-color palette). or any
image from the black-and-white camera, over the color
camera image. A slide-control fades titles inand out forquite
a professional look. The generator also lets you alter color



keying (up to six different colors) . which can make for some
interesti ng "sci-fi" footage-as does electronic black-and
white reversal. The kit, which should be available by the time
you read this. is expected to sell for around $550.

Anyo ne with real creative talent will want to be first on the
block with the Video Scribe electronic co lor-video titler
($795), from Comprehensive Video Supply Corporation.
You can be a real artist. using the device's 80 letters. numb
ers. and graphic elements, all addressable by a flat 
membrane keyboard. to draw colorful titles and animation
sequences in 8 co lors-red. gree n, yellow. blue , buff. pow
der blue . orange. and mage nta . Graphic output goes directly
to the video input of your VCR.

Videodiscs
Videodiscs are n' t genera ting all of the exc itement they did

about a year ago. but the two curre nt formats, RCA 's CED
and Philips' LaserVision optica l forma t. have been making
some news as more consumers are selec ting videodiscs as an
alternate program source.

New on the sce ne are stereo CED players from RCA ,
Toshiba, and Hitach i. RCA now offe rs two stereo model s ,
both of which co ntain CX noise-reduction decoders (stereo
CED discs are CX encoded). The top-of- the line SGT250
ells for about $449. Tha t model features infrared remote

con trol and an automatic start function, which replac es the
front-panel control lever. Toshiba offer a $90 accessory that
allows ow ners of their monaural CED -players to get the full
benefit of CX-encoded ste reo discs.

The LaserVision gro up also has chosen CX no ise
reduction. Two North American Phil ips companies (Mag
navox and Sylvania) have newly styled stereo LaserVi sion
players. featuring remote contro lled random frame-access
and spec ial effects. Those playe rs sell for about $750 and are
made for N.A. P. by Pioneer.

LaserVision backers are sti ll looki ng toward the future
with the knowledge that their optical videodisc-playe rs can
be more than simple playback devices. orth American
Philips (Mag navox and Sylvania) has been demonstrating
how their playe rs ca n be used interactively with home com
puters. Interfaces exis t now that allow computers like the
Apple If and Texas Instruments T1-99/4A to control a video
disc player's search and frame-access funct ions. Soon , we' re
likely to see very realistic video-game-type interac tive video
based on such a setup. The use of a videodisc will allow for
realism unmatched by any other home or arcade game.

Video separates
With all of the new video sources avai lable. you need

something to use for display. Tha t disp lay device is, of
course. you r home television set-but eve n it is undergoing
some major cha nges. For one thing. more and more sets are
including separate video and audio input jac ks in addition to
the antenna-input terminals. Previously. the video and audio
signals from a VCR or other video source had to be fed into
an RF modulator. with the modulator's RF-output fed to the
set's antenna terminals. The set would then demodul ate the
RF signal to extract the audio and video information. The
addi tion of the separate audio and video input s skips all of
those steps and eliminates the losses caused by them.

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

AMONG THE FEATURES of this VP·500 CEO videodisc player are stereo
audio and CX noise reduction.

the displayed video can only be as good as what is input.
But , on the positive side, with a component approach to

video you have the flex ibility to build your system one piece
at a time. With Sanyo's Pro-Ponent series, for instance. you
can start with their model AVM195 19-inch monitor ($600)
and their model AVT95 tuner/controller ($400). The audio
outputs can be fed to a separate stereo audio-ampl ifer and
played throu gh stereo speakers: the monitor also has its own
built-in five-watt-per-channel stereo amplifi er .

Zenith takes the component approach a bit farther . In its
Hi-Tech system, all of the components feed into a central
source selector, the model CV-540 . That is one system in
which the tuner and selector are separate units . The tuner
here , the model CV-5JO lists for $279.95, and features an
infrared remote control . Getting back to the source selector.
that $ 169.95 component can accept up to six video and audio
inputs. The video inputs and mono audio-inputs are routed by
the selector to the system's model CV-1950 19-inch monitor ,
which lists for $469. 95; stereo audio-inputs are routed to a
20-watt-per-channel stereo ampli fer that lists for $ 149.95.
That amplifier, the model CV-520 , is designed specifica lly
for the component TV-system ; some manu facturers simply
use one from their standard audio line . The ampl ifier also has
phono and auxiliary inputs for addin g hi-fi audio sources to
your system.

Like many of the other new component-TV monitors , the
Zenith monitor has an RGB (Red-Green-Blue) input. While
such outputs are currently availabl e on only a few consumer
products , such as the IBM Personal Comput er. they offer a
great advantage . Unlike video-modulated RF (such as broad
cast TV ) or composite video signals. an RGB signal is fed
directly to the video amplifiers. bypassing many stages of
lossy s ig na l conversion . W ith an RGB inp ut, most
component-TV monitors are capable of high-resolut ion dis
plays.

A component-TV system. with its stereo ampl ifiers ,
speakers, and controller functions sounds much like a stereo
audio setup. In fact , it' s getting harder and harder to classify
entertainment as either all video or all audio: in tead, it's
simpler to consider the two as part of a broader home
entertainment catagory . Consider , for instance . Jensen ' s
model AVS 1500 audio /video receiver; it ' s an AM/FM - and
TV-receive r, as we ll as a stereo ampl ifier , all in one package .
The AM/FM receiver section features a synthesized AM/
FM-tuner and a digital frequency-readout. On the TV side.
there 's a 133-channel (including cable channels) TV tuner
and National Semiconductor ' s DNR (Dy namic NoiseReduc
tion ) circuit. The amplifier has an output of 50-watts-per
channel. The unit lists for $990. Two co mpanion monitors
are ava ilable-the 19-inch model AVS-3190, which lists for
$800, and the 25-inch model AVS-3250 , which lists for
$ 1030.

Teknika is anoth er company that blend s audio and video
into the same components. Their $ 1200 ATV- 19 system
consists of a 19-inch monitor. AM/FMITV tuner. and 2
speake rs. A 25-inch monitor is also avai lable.

Tiny TV's
There's been a great deal of interest in small-sized TV and

this year the first commercial flat screen (or pocket) TV 's
may becom e avail able . Son y ' s 2-i nc h diagonal screen
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LIST OF MANUFACTURERS N.A.P Consumer Electronics Corporation Sanyo Electric Inc.
1·40and Straw Plains Pike 1200 W. Artesia Blvd.

Canon U.S.A., Inc. Knoxville, TN 37914 Compton, CA 90220
One Canon Plaza
Lake Success, NY 11042 Marantz Sharp Electronics Corp.

20525 Nordhoff SI. 10 Sharp Plaza
Comprehensive Video Supply Corp. Chatsworth, CA 91311 Paramus, NJ 07652
148 Veterans Dr.
Northvale, NJ 07647 Mitsublshl Sinclair Research, Ltd.

7045 N. Ridgeway Ave. 50 Staniford SI.General Electric Lincolnwood, IL 60645 Boston, MA 02114Portsmouth, VA 23705

Grundlg AG NEC Home Electronics Sony
Kurgartenstrabe 37 1401 W. Estes Ave. 1 Sony Dr.
Furth, W. Germany 8510 Elk Grove Village, IL 60007 Park Ridge, NJ 07656

Hitachi Panasonlc Technlcolor
401 W. Artesia Blvd. One Panasonic Way 299 Kalmus Dr.
Compton, CA 90220 Secaucus, NJ 07094 Costa Mesa, CA 92626

Jensen Sound Laboratories Pioneer Electronics Teknlka

en 4136 N. United Parkway 1925 E. Dominguez St. 1633 Broadway
o Schiller Park, IL 60176 Long Beach. CA 90810 New York, NY 10019
Z
0

JVC Quasar Co. Toshibaa:
I- 41 Slater Drive 9401 W. Grand Ave. 82 Totowa Rd.o
w Elmwood Park, NJ 07407 Franklin Park, IL 60131 Wayne, NJ 07470...J
w
6 Kloss Video Corporation RCA Zenith Radio Corporationis 145 Sidney Street 600 N. Sherman Dr. 1000 Milwaukee Ave.-c
a: Cambridge, MA 02139 Indianapolis, IN 46201 Glenview, IL 60025
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VIDEO ACCESSORIES
With the three devices described below, there's no need to put up with poor-quality video
tapes any longer. While they can t work miracles, they can make an amazing difference

in the recorded image.

GORDON McCOMB

TH ERE WA S A TIME NOT TOO LONG AGO WHEN THE AMA

teur video enthusiast endured videotapes with poor or
shifted colors, fuzzy details, and picture instabilities. But
as the home-video industry has grown to include millions
of owners of videocassette recorders (VCR's ), add-on
components have been introduced to help clear up the
annoying color, detail, and picture problems that have
plagued videophiles for years.

There are three video componenets that no top-quality
video system should be without (at lea t not for long): a
color processor, an image enhancer , and a sync stabilizer.
Color processors can shift , exaggerate, even delete the
color information on signals from a tape , disc. camera, or
any other standard NTSC format video source. Image
enhancers improve the high-frequency re ponse and help
restore clarity and sharpness to old tapes, dubs. and less
than perfect video equipment. The vertical sync pulses on
many pre-recorded videotapes have been altered in an
attempt to prevent unauthorized YCR-to-VCR duplica
tion. Unfortunately , the circuitry in some TV 's can 't
handle those altered sync pulses . That results in vertical
hold instability and horizontal 'tearing' of the picture. To
eliminate the problem, sync stabilizers are used to restore
the altered sync pulses to their original shape .

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

Color processors
Color processors enable full manipulation of the color

and brightness components of any tandard NTSC video
signal. Colors can be shifted so that reds become green ,
greens become blue, and blues become red. The intensity
of the image and colors can also be modified. A videotape
with washed out colors can be rejuvenated by increasing
the CHROMA or COLOR controls on a color processor.
Special effects such as fading from a black-and-white to a
full color scene can also be created .

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

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

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

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

The instantaneous phase angle of the modulated chro
ma signal, with respect to reference color burst, control s
the hue. The variations in the amplitude of the modulated
chroma signal, in relation to the corresponding brightness
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THIS COLOR PROCESSOR from Showtlme Video Ventures features In
dependent chroma and burst amp controls.

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

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

A TRUE PROCESSING AMPLIFIER, this unit from Vldlcraft allows full
control over both the color and sync of the video Image.

Operating a color processor, like the one manufactured by
Showtime Video Ventures (27 15 Fifth Street, Tillamook,
OR 97141 ), is relatively easy . Showtime's color processor,
model W -777P . sells for $377 and uses a MODE switch along
with four front -panel controls for manipulation of the bright
ness, color saturation, and tint of a TV picture.

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

AN RF CONVERTERor moaulator Is used to modulate separate audio and
video signals for viewing on a standard TV.

SYNCSTABILIZERS,such as this one from Vldlcraft, are used to eliminate
side effects caused by tape-dupllcatlon prevention schemes.

Imageenhancers
Image enhancers are used to improve the detail and sharp

ness of programs viewed off-the-air, while recording or
playing videotapes, and during tape-to-tape duplication . Im
age enhancement involves boosting or accentuating high
frequency video signals, thus increasing overall detail.

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

The bandwidth of the TV luminance (brightness) channel
is from 0 to 4.32 MHz. However high frequencies are often
distorted and rolled off by the less than ~rlect circuitry used
in most home VCR's and TV sets . That combined with the
maximum bandwidth of most VCR's of about 2.0 MHz,
leaves only a 0 to 2 MHz bandwidth for all the picture detail
and information displayed in any given video frame. Re
duplication of a videotape-three of four generations from
the original-s-will yield a muddy, hardly discernable image



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

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

Sync stabilizers
Many pre-recorded videotape program distributors, to

protect against unauthorized duplication of their product,
have altered the vertical sync pulses recorded on their
videotapes. That technique, most often called Copyguard,
(although similar systems with different tradenames are
available) disables the sync circuits in a VCR. However,
several side effects of sync alteration can appear on the
screen of a standard television receiver. Copyguarded tapes
have a tendency to make the picture on a TV screen roll and
shake. as well as "tear" at the uppermost portion of the
picture. Adjusting the vertical-hold control on the TV can
correct for most of the problems, but many of the newer sets
often have the vertical-hold control mounted inconveniently
on the back of the chassis. or may even lack a vertical-hold
control altogether.

Sync stabilizers restore the vertical sync pulses and pro
vide sync stability to TV's and VCR's. In the NTSC broad
cast standard used throughout the United States (as well as
Canada. Mexico. and Japan). an electron beam scans 525
horizontal lines 30 times each second. Every picture then
consists of 30 frames composed of 525 vertically stacked
lines. The scanning process is actually done in a 2: I interlace
pattern. so 262.5 lines are scanned in one pas over the tube,
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FIG. 2-A SIMPLE 2-WAY SWITCHwill allow you to select between two
T'T-slgnal sources like CATV and MATV.

FIG. 1-eONNECT THE TV ANTENNAto your VCR, and then connect the
recorder to your TV set. Keep the VHF and UHF signals separate.

ding CA IMATV
n·; "\\·; ; "":~;;', ' .In some parts oftlie country, cable TV (CATV) or master

antenna 'TV CMA[:'V) takes the place of an outside antenna.
Figure 2 shows a hookup for such systems. Note that the
switch box is not required if just one of those services is
available.

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

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

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

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

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

Adding a VCR
Video cassette recorders (VCR's) are very popular, and

thanks to decreasing prices, are becoming quite widespread.
Figure 1shows a simple VCR/TV hookup. The antenna cable
connects to a VHF/UHF splitter that goes to the VHF and
UHF inputs of the VCR. From the VCR, separate cables are
onnected to the antenna inputs on the TV set.

Several remarks concerning that arrangement are in order.
irsi, many older TV sets have balanced 300-ohm antenna
puts. To use the cable hookup shown, a 75-300-ohm
atching transformer (balun) will be needed between the
-ohm RG-59 cable and the TV set's VHF terminals. Don't

to do without the transformer or you may get a noisy
cture. Second, some early VCR's don't have UHF output

inals. If that's so in your case, run a short length of
-ohm twin-lead from the VCR's UHF input-terminals to
UHF antenna-input on the TV set.



switches . Just set the TV set to your local " vacant channel, "
tum on the equipment , and go. That's great for the non
technical members of the family who hate to figure out
switches!

Adding other equipment
Add-on devices like video games, personal computers ,

and videodisc players are rapidly increasing in popularity ,
and making one part of your video system is easy-just use a
two-position switch as shown in Fig. 4 .

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

Getting sophisticated
All the hookups described so far have assumed that you

would be adding just one device to your video system but the
chance s are that, with time , you will be adding several pieces
of equipm ent. That can complicate things greatly if you are
not careful, and you can end up with a rat's nest of cables.
But take heart; there' s a way around that problem.

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

Actuall y, the term " video switch" is a misnomer. Those
device s actually switch VHF/UHF RF signals, not low
frequenc y video , as their name would imply. However , since
most manufacturers refer to their products as "video"
switches , we'll do so, too .

The switches are sold under various names: Bambi Elec
tronic Video Switch from Simple Simon Electronic s (387 1S.
Valley View No . 12, Las Vegas, NV 89103) , Video Orga
nizer from Zeni th (\000 Milwaukee Ave ., Glenview , IL
60025 ), and many others. All those products have one pur
pose: to switch in or out a number of program sources with a
minimum of loss and crosstalk . They neatly replace the array
of 2-position switches that are often used, and eliminate
cable swapping. So. once your video system reaches the
point where a 2-po sition switch won 't be enough, or where

FIG. S-"DAISV CHAINING...• when you can do It, can reduce or eliminate
the need for switches.

cable swapping is required , a video switch would be a wise
investment.

To really appreciate how neatly a video switch simplifies
cabling. suppose you add a video game persona! computer, .
and a videodisc player to your system. You could make the
whole thing work by using the scheme shown in Fig. 4 and
using three 2-position switches. Or , you could daisy-chain
the devices as shown in Fig. 5. A better way, though is
shown in Fig . 6. There , a single video-switch takes care' of
everything and fewer cables and connections are required.
That means less fuss in hooking the devices up, and less
signal loss. But , best of all , using the switch is easy-all that
you need to do is press the appropriate button to get what you
want.
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Copying
There are times when it becomes necessary to copy materi

al recorded on one VCR onto another. For example, I recent
ly replaced my Beta-I machine with a newer VHS model and
had to re-record myoid lectures and family outings onto
VHS-fonnat tapes as the new machine couldn't handle Beta
format tapes.

There are two methods that can be used for dubbing
videotapes. You could use an RF hookup to the antenna
terminals of the second recorder, but that would put a lot of
signal-processing circuitry between the two machines and
cause a reduction in picture quality. A direct-video/audio
hookup using separate audio and video cables is preferred.

You may have to make the cables if you can't-buy them
locally. The audio cable can be standard audio or microphone
cable with RCA phono plugs, or miniature phone plugs on
the ends. The video cable should be RG-174 coax with RCA
phono plugs on each end . The reason for for using coaxial
cable is to reduce losses. While a very short length of mi
crophone cable could be used, it is very lossy and will reduce
picture definition.

In some cases you may want to make a copy of an old tape
that is of poor quality . Sometimes a video enhancer/stabilizer
can make improvements in the quality, if the tape isn't too
bad.

Enhancer/stabilizers are available from a wide range of
suppliers (many of whom advertise in Radio-Electronics) ,
and are very useful. The enhancer section of the device
boosts-<lr peaks-the high-frequency portion of the video.
which makes the picture look better. The stabilizer portion is
used to stop vertical roll when some commercially available
tapes are viewed on certain TV sets-especially some of the
newer ones. Thus, the enhancer/stabilizer can be is a valu
able tool when it becomes necessary to copy tapes . R-E



How to Design
Analog Circuits

-MultilStage Amplifiers

MANNIE HOROWITZ

For most applications, you'll need more
gain than you can get trom a
one-stage ampliter. This month, we'll
show you how to combine one or more
amplifer stages to get a
more usetul circuit.

A SING LE STAGE OF AMP LIFICATION MAY

provide enough gain for some applica
tions, but rarely, if ever, is the gain from a
single-stage amplifier suffic ient 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
Nov ember 1982 is sue of Radio 
Electronics) , we indicated that a capaci-

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 a two-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 tum , 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 FETcircuits. Thus, once you have
mast ered the de sign pro cedures for

bipolar-transistor circuits, applying what
you've learned to FET circuits is relative
lyeasy.

Transformer-coupled circuits
The tran sformer has characteristics

that make it useful as a coupling device .
As you know, a simple transformer is
made up of two coils of wire wound
around a common magnetic-core. For the
rest of this discussion , we will assume
that one coil, called the primary , consists
of N1 turns of wire , while the other coil,
called the secondary, consists of N2 turns
of wire. If a DC current were fed to the
primary, a steady magnetic field would be
induced in the primary and coupled
through the core to the secondary, but no
current would be induced in the secon
dary . If an AC current were fed to the
primary , however, an AC current would
be induced in the secondary. The signal in
the secondary would have the same fre
quency and vary identically to the signal
fed to the primary (assuming an ideal
transformer, of course). If there were per
fect magnetic coupling between the two
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FIG.1-THIS BASICTRANSFORMER·COUPLEDCIRCUIT uses transformers to couple the two ampli!
er stages , and to couple the entire circuit to the load , in this case a loudspeaker.
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coils, the current appearing in the secon
dary (I2) due to the input current (11)
would be inverse ly proportional to the
ratio of the turns in the coils, or:

12 N1
- =-
11 N2

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

V1 N1
- =-
V2 N2

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

Zl = (N1)2 = (!i!)2
Z2 (N2)2 N2

That equation states that an impedance in
the secondary, Z2, will appear reflected
into the primary as an impedance , Z I ' ,
equal to Z2 multiplied by (N I/N2)2, 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, liz -w att 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. I . Assume that
the beta of both Q I 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 I 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 collec tor circuit of Q2 .
Since the primary of the transformer is an
inductor , it will prese nt a DC resistance,
equal to the resistance of the wire in the
coil, but a diffe rent 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 RE2 is very small and let it
equal zero. Making those assumptions ,
the vertical line in Fig . 2 is the DC load

line. (To make the graph clearer , the tran
sistor's characteristic curves have been
omitted here .) That is, of course, de
termined by the equation for the load line,
Vcc = IdRp + RE2) + VCEo Since Rs,
the resistance of the primary winding of
the transformer, and RE2 were both
assumed to be zero , Vcc = VCE for all
values of collector curren t Ic . That, of
course , is the equation of a straight line.

The AC impedance is RL reflected into
the primary of T2 as a resistance RL ' .

Before we go any further , let' s take an
other look at Q2 's collector circuit be
ca use 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 collec tor curre nt, IcQ, is chose n
shortly, but for now let' s just say that it
will be chosen to allow for equal swings
between 0 and Icmax. With no input
signal applied to the transistor ' s base, ICQ
(the quiescent collector current) flows
throu gh Q2 ' s co llec to r circui t and
through the primary of T2. When an AC

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 co llecto r current by increas ing its
collector-to-emitter resistance . The in
ductance of T2' s primary, however , op
poses the change in Ic and tries to main
tain the flow of current at IcQ. The result
is that ICQ now flows through a higher
collector-to-emitter resis tance, and the
transistor ' s collec tor-to-emitter voltage
increases to a level higher than the power
supp ly potential. That same phenomenon
occurs when the input signal starts swing
ing positive . In that case , however, the
co llector-to-emitte r vo ltage sub trac ts
from the power-supply voltage . As a re
sult, the trans istor should be biased so that
VCEQ is higher than Vcc /2. We will de
sign the circuit in Fig . I so that the
collector-to-emitter voltage of Q2 will
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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 VCE axis; that determines
VCmax on the load line .

The amount of power delivered from
the transistor , I watt, determines the
Icmax point on the load line. Because the
signal swings from the transistor 's quies
cent current point , IcQ, to a peak current
of Icmax, and then to a minimum current

of 0, the RMS current delivered by the
transistor is Icmax/2j2. Similarly , the
RMS voltage due to the 0- to 18-volt
swing is Vcmax/2j2 = 18/212 = 6.36
volts. The product of the RMS voltage
and the RMS current must be equal to the
required I watt needed fro m Q2, so
6.36(Icmax/2/2) = I , and Icmax = 0 .44
amps. Plot that point on the Ic axis and
draw the AC load line. Idling current,
IcQ, is half of Icmax e 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) = 4 1 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 4 1/8 = 5. 13. The turns ratio of T2
is the square root of the impedance ratio,
or 2.3:1.

For stability's sake, we want to make
RE2 as large as possible. But we are lim
ited because of gain. Let us assume, for



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.

the moment , that we can accept a gain of
8.2 . Then the sum of RE2 and re , the AC
emitter resistance of the transistor, can be
4 1/8 .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
4 1/5 = 8 .2.) Because the idling current is
0.2 2 amps, or 220 rnA, r, = 26/220 =
0.1 2 ohms. Resistor RE2 can be a max
imum of 5 - 0. 12 = 4 .88 ohms . Thus, a
standard 4. 7-ohm resistor can be used for
RE2. Now the actual gain of that circuit is
41/(4.7 + 0.12) = 8 .33 . Thatis just abit
above our minimum desired gain of 8.2.

If the tran sistor is to idle at 0. 22
ampere s, the base current is Icd~ =
0.22/100 = 0.002 2 amp. That current is
determined from the circuit consisting of
VCC, RB2, the resistance of the secondary
of T! (assumed to be 0 ohms), the base
emitter voltage of Q2, and the resistance
RE2mult iplied by ~. Knowing everything
but RB2, we can determine it from the
equation relating all these factor s, 0 .0022
= (Vcc - VBE)/(RB2 + f3Rd = (9 
0.6 )/[R B2 + 100(4. 7)]; solving for RB2,
we find it is equal to 3348 ohms . A stan
dard 3300-ohm resistor can be used. If
that resi stor is only to affect the DC bias,
no signal voltage must appear across it.
For that to happen , RB2 must be bypassed
by a capacitor. The reactance of that capa
citor , Xc, should be about .0 1 of the
resistance of RE2, or 330 ohms at the
lowest frequency, fL, to be amplified.
The value of the required capacitor can be
found from C = 1/ (2JtfLXc) = 1/
2072.4!L-

Because the gain of the circuit is 8.33
and the RMS voltage at the collector of
Q2 is 6 .3 volts , the voltage at the secon
dary of TI must be at least 6 .3/8 .33 , or
0.76 volts RMS to drive the output circuit
to its desired level. The resistance across
the secondary winding of T! is the 3300
ohms of RB2 in parallel with f3RE2 (r, is
negligible), or 3300 ohms in parallel with
470 ohms. That is equal to 4 11 ohms .

A reasonable load for T! to present to
the collector of Q I is 2000 ohms. As the
seco ndary of the transformer sees 4 11
ohms, and as the turns ratio of T! is equal
to the square root of the resistance ratio ,
that turns ratio is equal to / 2000/4 11, or
2.2 : I . That, of course, is also the voltage
ratio. So if 0 .76 volt must be across the
second ary ofT! for T2 to deliver Yz watt ,
2.2 x 0.76 = 1.67 volts must be across
the primary ofT!. As the cartr idge deliv
ers 0 .25 volt, the gain of the Q I amplifier
must be at least 1.67/0. 25 = 6.68. Hence
REI + r, of Ql must be equal to or less
than 2000/6 .68 = 300 ohms . We can
now plot a load line for Q l , and find its
quiesc ent 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 of2300 ohms. Thus,

Icma, is equal to 18-volts/2300-ohms, or
7.8 rnA. The quiescent operating point ,
ICQis one half of that for QI , or 3.9 rnA.
That makes r, for the QI stage equal to
26/3.9, or 6. 7 ohms. Resistor REI must
then be a maximum of 300 ohms less 6.7
ohms, or less than 293 .3 ohms. Use a
standard n O-ohm resistor for that.

Since the idling collector current is 3.9
rnA and f3 is 100 , the base current is
3.9/100, orO.039 rnA. Using that , RBcan
be determined from the base current cir
cuit ; i.e., (Vcc - VBE)/(RB + f3RE) =
(9 - 0.6)1[RB + 100(270)]. Solving for
RB, it is equal to 188 ,000 ohms and a
standard 180 ,OOO-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. I. 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 frequene s. But at AF
frequencies , transformers can get quite
expensive and bulky. That' s why R-C
coupling is now being used for many ap
pli c a ti on s , a l t ho ug h 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

signa l co mes from a low-impedance
magnetic-type phono graph 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. I. Thu s the circu it in Fig. I would
be driven by an amplifier circuit rather
than by a cera mic 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 ~ multiplied by
276. 7 ohms (the emitter resistance of
Q I), or 24,000 ohms. The overall voltage
gain of the amplifier must then be 0.25
volt/4-mi llivo lt = 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.

- DC LOAD LI NE

- AC LOAD LINE

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 RC4 should be
chosen so that its value is between 10% to
20% of Rj ; 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
RE4 equal to about 20% of 2933 ohms, or
about 470 ohms.

The DC load line (see Fig . 4) extends
from Vcc to a point on the Ic axis equal to
Icma, . From the load-line equation, Vcc
= ICma,(Rc4 + RE4) + VCE4, we find

that Icma, = 2.4 rnA when VCE4 = 0 and
Vcc = 9. And , as Ic must swing between
2.4 rnA and 0, ICQ = 1.2 rnA and VCQ =
4.5 volts.

The AC load line must pass through
that point. We can determine VCE I from
the negative of the equation for the slope
of the AC load line, or (VCE2 - VCQ)/
(ICQ - 0) = (2933 + 470) = 3403
ohms. Substituting VCQ = 4 .5 volts and
ICQ = 1.2 rnA into the equation, VCE2 =
8.6 volts. As VCEI is the same distance
below VCQ as VCE2 is above it, and be
cause (VCE2 - VCQ) = (8 .6 - 4.5 ) =
4.1 volts, then VCE = (4.5 - 4 .1) = 0.4
volts when Ic is equal to 2.4 rnA.

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. I suf-
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FIG. 5-DIRECT·COUPLED CIRCUIT. Those circuits have been developed to overcome the drawbacks
of using capacitors as coupling devices.

ficie ntly. The max imum peak-to-peak
swing of the transistor is (VCE2 - VCEl)
= (8.6 - 0.4) = 8.2 volts . Thus a 0 .707
volt swing is well within the capabilities
of this amplifier stage .

The actual gain of this stage can be
determin ed after we find just what re4 is in
the Q4 circuit. It is equal to 26/ 1.2 =
21.7 ohms . Thus, the total resistance in
the emitter circuit is 470 + 21.7 = 491. 7
ohms, and the gain is ju st about equal to
2933/49 1.7 = 6. Beca use the total gain
must be at least equa l to 62 .5 , the gain of
the first stage, Q3 , must be grea ter than
62.5 /6 , or 10.42 .

We will now determine RB4 in a man
ner similar to that used for determining
RB2 in the circuit of Fig. I. Use the equa
tion Vcc = IBRB4 + VBE + f3I BRE4.
Note that 13 = 100 and IB = IcQ/f3 =
1.2/100 = 1.2 X lO- s amps. After sub
stituting into the equation, we can calcu
late that RB4 is equal to 653,000 ohms and
a standard 620,000-ohm resistor can be
used .

The load on the output of the Q3circ uit
is 620, 000 ohms in parallel with f3(RE4 +
re) , or 45,29 1 ohms. As RC3 should be
less than 10% of that , use a 4300-ohm
resistor for that. Now the DC load on the
transistor is 4300 ohm s and the AC load is
that resistor in parallel with 45,29 1ohms ,
or 3927 ohms .

Following the procedure used to find
RE4, we can determine that RE3should 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
Icmax. It is (9 - 0. 6)/(3927 + 330) =
1.97 mA , and ICQ is one-half of Icma" or
about I mA. That makes r, equal to 26/ I ,
or 26 ohms. The total emitter resistance is
330 + 26, or 356 ohm s. Consequently,
the actual gain of the Q3 circuit is about
3927/356, or II . As that is more than the
required minimum of 10.42, the circ uit
fulfills our requirements.

The value of RB3can be found from the
eq ua tio n Vcc = I BRB3 + VBE +
f3 IBRE3· When we note that IB = f3ICQ,
we can determine that RB3 is equal to
about 897,000 ohm s, and you can use a
standard 91O,OOO-ohm resistor.

The resistance the magnetic cartridge
sees is 35,600 ohms (the resistor in the
emitter circ uit of Q3, multipli ed by the
beta of that transistor) in parallel with
9 10 ,000 ohms, or ju st about 35 ,000
ohms. That is pretty close to the resist
ance most cart ridges must see . If the re
sistance the cartridge must see is spec ified
to be less than 35,000 ohms by the manu
facturer , an add itional shunting resis tor

U) must be wired acros s the cartridge . The
~ shunting res istor can be calc ulated by us
a ing the equation for resistors in parallel
g: and substituting 35,000 ohms and the re
&3 sistance that the cartridge must see into
oJ the equation. Place that calculated resis
o tor directl y across the cartrid ge , not on the
~ circuit side of C3 . The reaso n it must be
a: placed that way is to keep it from upset-

78

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 circuit s.

Direct-coupled amplifiers
Using capacito rs to couple transistor

amplifers does have some important
drawbacks. For one thing, capacitors do
not pass low frequencies very readily.
Besides, capacitor-res istor circuits in
troduce phase shifts, are not linear, and
add distorti on. As a result, circuits have
been devel oped that do not use coupling
capac itors. 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
compensa te for that, a parallel R-C net
work may be wired in series with RE6.
Considering the DC current that flows
through the series resistor circuit , the DC
voltage developed across the combina
tion is much greater than it would have
been had only RE6 been in the circuit.
Voltage at the base of Q6 is the voltage
across the series combination of resistors
added to the VBE of the transistor. The
capac itor 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 RBand Rx 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. Exce llent stability is an
important consideration when designin g
direct-coupled amplifier circuits .

More than ju st the collector current of
Q5 flows through Rcs. When determin
ing the voltage drop across that resistor ,
be sure to add other currents that flow
through that resistor to the Ic normally
ex pected. Bias current for Q5 flows
through Rcs (and RB)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
expec ted Ic .

Special direct-coupled circuits
Last time , we described the emitter

follower or common-co llector circuit. Its
character istics 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 exce llent charac 
teristics by a factor of beta.

Darlington amplifiers consist of two
casca ded emitter followers, as shown in
Fig. 6. If the beta of Q I is 13 i> and the beta
of Q2 is 132, the curren t and power gains
of the overall circuit are 131 X 132' But the
voltage gain still remains slightly less
than I , as it did for the emitter follower.

The input impedance is RE multiplied
by the product of the betas, in parallel
with RB. The value of RB can be quite
large in that circuit as there is only a small
amount of base curre nt in Q I . That Q I
base current must equal (Vcc - 2VBE)/
(f31 f3 2RE + RB) for a substantial amount
of emitter current to flow in Q2.

The output impedance of that circuit is
RB/f3,f32 in parallel with RE. The values

continued Oil page 102
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breakthro ugh in te rm in al s. now a t pr ic e s yo u
can afford, you can go en-lin e with data -bank
and computer phone-line servic es. It 's all
yours: " electronic new spaper s." e d uca tiona l
servic es. Dow-Jon es stoc k reports. game s,
recip es. pers onal computi ng w ith any level
la n g u a g e , program excha nges , electroni c bu l
leti n board s . , . and more every day ! ! !

Netronlcs o ff ers two new termi nal s. both f~~~=II=:~:~~~:]feature a fu ll 56 key/128 character typewrit er-
s ty le keyboa rd , baud rates to 19 .2 k ilo b a ud . a
rugoed steel cabinet and power supply. The
s im p le s t one, FASTEAM·6~ . is a 16 li ne by 6.4 or 32 character per li ne unit. with a serial
prin ter port for ma king hard copy of all inco ming data . and optional provisions for block and
spec ia l character graphic s. The "s mart" vers ion, SMAAT EAM-80 , fea tu res either 24 line by 80
charact ers per line or 16 by 40 character s per line . it o ffer s on-screen editi ng wi th paQe·at·a·
ti me prin ting, 12,000 pixel graphics. line grap hi cs, abso lute curso r addres sing, underlto lng,

~~vre~~~~~d:;,cOdoen~.:~~ ~~eo"n~n~ea~nds~~~~. rn~~eyo~ rs+~P~:t ~W~ :::~~I~~r ~~~~ i~~~~~t~~~r
del ux green ·phosphor mo nit or pictured above. For hard copy Just add our mat ched printer.

Price breakthrough!!! Own th e FAST EAM·64, a co mplete term inal ki t. ready to plug in tor
jus t $199.95 or order the SMAATERM ·80 kit tor just $299.95. (bo th available wire d and tested .)
Be on -tine with the mill ion -dolla r computers and da ta service s today . .. we even supply the
nece ssary sub sc ription form s.

More good new s: All the components in our term in als are available separately (see
coupon), so you buy only what you need ! ! !

FASTERM·S4 . , . DISPLAY FORMAT : 64 or 32 charactersfli ne by 16 lines • . , 96 displayab le
ASCII characters (upper & lower easel . . . 8 baud rate s: 150, 300,600, 1200. 2<400. 4800.9600,
19. 200, (swit ch sel.) . . . LINE OUTPUT: AS232/C or 20 rna curre nt loop . . . VIDEO OUTPUT: 1V
PIP (EIA AS-170) . . , CURSOR MODES: home & cl ear screen , erase to end of line . erase cursor

~~~EcRS~0~~8Et~~~~Lr~k~~~r~'tPAs~~u~~/.l i~:~1~~:~f~n~v~~ ~~~~d~~t~S¥~~I~I~S:'l . 1.5.
2 . . . DATA BITS PER CHA RACTER: 5, 6, 7 or 8 . . . CHARACTER OUTPUT: 5 by 7 dot matri x

knKa6 Nb~6i~gIlR6i.t.RINd~~s~~IP~JN~~Cl~~JI~n~0~~8~~~~E·W1~HO~0'ev°tfrgu~~~y' : . .
OPTIONA L GAAPHICS MODE: Includ es 34 Greek & math character s plu s 30 specia l graphics
characters .. . ASCII ENCODED KEYBOA RD: 56 keyf128 characters.
SMARTERM -&O . . . DISPLAY FORMAT : 80 char ac ters by 24 li nes or <40 characte rs by 16 li nes

~~~i~~~~~e2~~.II. 't~~~~~rsp~f~~S~3~Ce~rc2"C:~: g~r~~nrt:~~~ ~1.~'~E~'U¥~T~~~'
pp (EIA AS·170) . . . EDITING FEATURES: insert/delete line , Insert/delete character. for
war d/back lab . , , LINE OR PAGE TRANSM IT . . . PAGE PRINT FUNCTION . .. CURSOR POSI·
TlONING: up. down. right, left . plu s absolute curso r posit ion ing with read back .. . VISUAL
ATIRIBUTES: und erline. bl ink, reverse video. half inten sity. & blank . .. GRAPHICS : 12,000 •

~~~ ~~·S~~t.i~~ ~+~~ ~l¥~: '~~~ %~a~dh ~Sal1' o~~;~~~~~~:t~.1T6J~t'Jt'i~:11c~:r~~~~ ~~f .
~~obt~ M~~~R' '' , p~~J~fA~uc!6~+R6'l~gR. 502~'o~E~b'f~6 ~~~HES~SC'1I8~~~~~~D
KEYBOAR D: 56 key/128 characte r .. , 4K ON BOARD ROM , . . COMPLETE WITH POWER
SUPPLY,
TELEPHONE MODEM 103 O/A . . , FUll DUPLEX, FCC APPROVED , . , DATA RATE: 300 baud
.. . INTERFACE: RS232/C and TTY . . . CONTROLS : ta lk/data swit ch (no need to connec t and
dis connect phone). or iginate/answer SWItc h on rear panel . . . NO POWER SUPPLY RE·
QUIRED,

:~~6~~~BOA~M~Cr-~6w~ ~m28 crtfl~~Cci~:0~SNC6~D . . r " .e_' ,
~EKJJI ~ri~O~i~liv ~~~S~M~~Dl~~g;.;'~11~b~~~T:6~~E . ~-::: -=----
PRINTER COMET I .. , SERIAL 110TO 9600 BAUD , .. 80 ..... iii..l..t
CHARACTER COLUMN (132 COMPRESSED) .. , 10" TRACTOR FEED ~--.".Ii.;:'''~_

• 'c~~~~~}r:~~gSE 9'B~N7DggmA~~~~DARrB.~II~~8T~5NA·l •
PRINTING

o COMPLETE FASTERM-64 TERMINAL (Includes FASTVID-64 video board
ASCII·3 keyboard, steel cab inet and power supply) . . . ki t $199.95 plus $3 P&I
, .. wir ed & tes ted $249.95 plu s $3 P&I . . . graphics option: add $19.95 to
each of above
o COMPLETE SMARTERM·80 TERMINAL (incl udes SMARTVID-80 video
board, ASCII-3 keyboard, steel cabi net and power supply) , , . kit $299.95 plus
$3 P&I . . . wired and tested $369.95 plus $3 P&I
o FASTVID-64 VIDEO BOARD (requi res + 5 & -12V DC) . , . kit $99.95 plus $3
P&I . . . graphics option add $19.95 , . , wired & tes ted $129.95 plus $3 P&I . , ,
graphics optio n add $19.95
o SMARTVID-80 VIDEO BOARD (requi res + 5 & + 1·12V DC) , , , kit $199.95
plus $3 P&I , , . wired & tested $249,95 plus $3 P&I
o DELUXE STEEL TERMINAL CABINET . . . $19.95 plus $3 P&I
o ASCII·3 KEYBOARD (requ ires +5 & -12VDC) ... kit $69,95 plus $3 P&I ."
wired and teste d $89.95 plus $3 P&I
o POWER SUPPLY (powers ASCII-3 keyboard & video boards) , , , kit on ly
$19.95 plus $2 P&I
o ZENITH VIDEO MONITOR (high reso lution green phosphor) . . . wired &
tested $149.95 piUS$6 P&I
o TELEPHONE MODEM MODEL 103 OIA . .. wired & tes ted $189.95 plus $3
P&I
o DOT MATRIX PRINTER Comet I ... wired & tested $299,95 plus $10 P&I
o RF MODULATOR MOD RF·1 . . , kit on ly $8.95 plus $1 P&I
o 3FT-25 LEAD MODEMiTERMI NAL OR PRINTER/TERMINAL CONN ECTOR
CABLE , .. $14.95 ea plus $2 P&I

Smart · Fast • Graphics • Matching Modem and $295 Print er

TO ORDER
Call Toll Free:
800-243-7428

CP/ M IS a rei trad emar k of Olli lal Research*(Clipund mui/cn lire uc1J*

ORDERA SPECIAL·PRICE
EXPLORER/85 PAK- THERE'S

ONEFOREVERYNEED.

To Order From Connecticut ,
or For Technical Assistance,

Call (203) 354·9375

Sialf'

SEND ME THE ITEMS CHECKED ABOVE
Tolal Enclost'd (Co nn Reside nts add sall"s tax)' 5__
P.ld by.

o ~rsooal ChKk 0 Cas hlf"r's Chf"Ck/Monf'YO rdf"r

Add rt'lls _

Clly _

o Ikpuer 'Ill. (Save 526,00) - You IiCC!t Level A [Ter
minal Versio n) wilh Monilor Source Usling (US valu e )
AP· l . 5-amp . pow e r supply, Inlel 8065 Use rs Manu al . . .
(Rei, $199,95) SPEC IAL $169.95 plu s S4 PAl."
o [1~riDlC.lcr '1" (Solve 553.40) - You Ret Level A

(Hex Ke yp ad /Di s pl . y Versio n) wi th H e x Key pa d/
Display. Intel 8065 Use r Manu al. Level A Hex Moni tor
Source ListinR. and AP·l ,5·amp. pow er sup ply . , . (~R.

5279.95) SPECIAL $219 .95 plu s S6 PAl."
o Speci al Microeoft BASIC Pak (Sa veS l03.00)- You JI~

Leve ls A (Te rminal Version). B. D (4k RAM I. E. e k
Microsof l in ROM. Intel 8065Use r Manual. Level A Moni ·
lor Sou rce Listing . and AP-1. 5-a mp powe r supply .
(Rex, $439 70) SPEC IAL S329.95 plus 17 PAl. '

~v~dBI~~~:~:: ~:~~;~~~t"~'5~Ie:sl~i1taJ~~
Sta n u . .. Di.k S'"CaI - Includes Level A. B Iloppy di sk
controller. one COC 8" d isk-drive. Iwo-dr ive ca ble. two
S100 co nnectors : just add you r ow n DOwe r ,;up plies .
cabi nets and har dware 0 (~, 51065.00) SPECIAL
$999.9l5plus 513 PAI.- 0 32k Slarte r Sys lem. $lOtS .1S
plus 513 PAl' 0 -18k 5lart f"r Sys tem. $1095.95 plus 113
P5:1 · 0 &lk Starte r Sy"item. $1145.95 plus 513 PAl."
o Add to a ny of above Explore r slPeI cabinet. AP·l five
amp . powe r su pp ly. Level C with two 5100 connKlors.
d isk d ri\'e cabi net and power supp ly, two sub· D co nnK 
tors for connKtinR your rrint~ r and If'rminal ". (~
S22.5.9Sl SPECIAL $199.95 plu!> $13 PilL ·
o Complete 64k 5,.ll c tll Wired A TI"SIP.d . . . 11650.00
plus 526 P&!.·
o Special! Co m p lete Bu s in e ss Sof lwa re POlk(Save
5625 00) - Includ es C PIM 22 Microso ft BASIC. Genf"ral
LedRer. Accoun ts Receivable. Accou nls Payable. Payro ll
PackaR'l" ... (Rtox. 513Z5) SPt:C IALS699.95 posl~id .

o Rf Mod ulator kit (a llows you to use your TV set as a
monito r) ... II.IISpostpaid .
o 12" Video Monitor (10MHz b;r,ndw idlh) . . . I1J9 .9S
plus 55 PAl "
o Deluxe Stf't'l Ca binet for the
Explorf"r/ll5 ... $49.95 plus S3
PAL"
o Fa n ror ce bm et .. . S15.oo
plu"i$150 PAl. "

Here's the low COIl way 10 learn the fund ame ntal, of com.
puti ng. lhe all-im port ant basics you 'll need more . nd
more as you advance In computer skills. For iust $129,95

;::~h~ :~ :~~~~~I:;d~:~~~~':t~w~t=~~:
~S;,C~~~~: ~~~~l~"mgp~~r i~~OtheS~~~~I.I~~ a~
th e s e fU lu rn : RORSCen tru l P rm ::cu;nJil Un il. the

~:~r:~s":h~so~i~; hb:rt~ndf ~~: 1~:P=;::S ~h~~n ~~~
alone '}. . , Foo rll ·hil r~nrte 6 .hll inpul /otJlpul porI' (rom
whic h you ca n inpu t and output you r programs. as we ll as
co ntro l exte rio r swi ll.hP1. rf'lays . lights. etc. • a cusetle

i~~~a;d ~~~~i~;nu ~t:'~l~~ ~'= ~~~~~~r~
sys lcm/ mon ilor m;lk,'s 11 t',ISy to learn co m pu ting in
seve ral importa nt Wll.VS • 11 allows sim ple r. faster w rit
ing and enterinRof p tuRrams • II permits accns by you
10 all pan , of 1M sys te m so you can chec k on rbe st.Ius of
any point in the p toBram • II allows Irac inR eac h pro-

~~~;I~e~fbrh:tCpu\'~~:~IOn~~~ ~ti~~I~Yi.~ ~I~d~
does . uch mote'!

You ~ . 11 Ihi, in the sta rtinx level (Level A) of lhe

EiJlot:r/~~:o::~~ ~~~~S;~~~~~~~b~ dr ~~~~~~lu::
eeyrx;.J/diS~ay - if you do n' I have the m. see ou r

d~~lf~e~m~~r kil rrermlnal Versio n) . . . Sl ZU5
plus S3 PAl.-
o Level A kit (Hex KeypadlD isplay Vf"" ionj •. S12I .15
pl us S3 PAl.-

~~n~o--; t~~s;~uSll~,~~~~'~~I~eS~:n\:rdf~~~
pul er . Now you ca n plug in any of Ihf" hu nd reds of 5100
ca rds availabl e,
o Level Bkit .. ,$49 ,' 5 plus S2PAl. -
o 5100 bus connectors (two req u ired) . . $US each .
pos tpa id.
LEVEL C - Add sh ll mor e

~:r~~=~~t~:~~~i~~
the mothe rboard and expa nds
the 5100 bus to six slots
o Level C ku. . . $39.915 plus 52
PAl. "
o 5100 bus connectors (five
r e qu ir ed ) . .. 14 .15 eac h .
postpaid ,

LEVEL 0 - Whe n you reac h the poinl in learni ng Ihat reo
quires more memory. w,- ·,ff. · lWOchoices: eithe r add 4k
of a memory directl y on Ih~ Illolh f"rboard. or add 16k 10
64k of memory by mean s of ,Is inRlp 5100 cam. ou r famou s
" lAWS,"

1::1~ ~~;I{~~Ef6~ ~~~)':iA~~·~ 0~ -~~915· p~:.~
~A I - ;O 32k 5100 " JAWS" . . .1199.95 plus 52 PAI- ;O 48k
5100 " lAWS" . . , $249.95 pl us 52 PAl" : 0 G4k 5100
··JAWS·· . . . $299.9l5plu s 52 Pat" ,

LEVEL E - An impo rtant ··build lnR block ." II aclivales
the ek ROMIEP ROM space on lhe molheroo.. rd . Now just
plug in our Ilk Microso ft BASIC o r ~'our ow n cus tom
ptoBraml .
o Level E kil ... $5.915 plus SOC PAl ·
MicrotOfi BASIC lf s lh~ lanRuaRI' Ihitt "Ilows you to

: . ta lk English to you r C1JmpUle~ il lS a\"<II I"hlrlhn'!'C! ways.
I 0 ek cass ette vers ion or.~icrosoft BASi C ( n ~qu ires Level
• B and 12k of RAM minim um: WI' su~,'s t a 16k 5100
• " lAWS" - ~ abovel .. S64.t5 post(l.l'c1.
. 0 ekROM versio nof Mll:l'05Ofl BASIC \requlres Level B
• A Level E and 4k RAM; iu,;t pluJlinlOyou r Level E soc kt-ts

: ~~.~~.i.~~~ ~ ~~~~~I~~~~A~ _expa nsion or a 16k

o Disk ve rsion of Microso ft BASIC: (rfOquin"s l.l'vel B.
J2k of RAM. noppy d isk coni roller . ft '· floppy d isk d rivel
. . . SJ2.5pos tpaid

TEXT EDITO R/ASS EMB LER _ Th e ed itor/asse mbler X~~ d~l:~:! ~h:~· t,':~~l:. ITjn\Urnnl'f~. · · For ClInll(/iun or·
is a 5Qflware 1001(a ptORra m) designed to si mplify Ihe task

~~;~~: ~~;:I'~~ t~S ,i~~~c~r:..~s=~uI:; Contine nt . l C~it Ca rd Buyers Out side Connect icut:
hours of p rogrammmg h mf' TIlls so ftware includes an
ed llor program that f"ntf"rsIht' programs you w rite. makes
cha nR'C!s. and savl'5lhf" pr'Of!r:tm'l on cassettes Theassem
blf"r perfo rms Ihf" cleri cal l..~k of tra nslati ng symbolic
code inlo the co mpule N 't'adah le OhjKt code. Th e ed itor/
assem bler p~ram lS ..vallah lr l"ithe r In cassel le or a
ROM vers ion
o Edi tor /ASSf"mble r (Cassette vt'r~lOn; rrqu ires Leve l
'-0" and a k (min.) of RAM- wesll~~1 111k ·' JAWS" 
~.bove ) . . . $59.11S plus S2 PAl,"
o Editor /Assembler (ROM \'rrsion supplied on an S100
ca rd: req u ires Level B .nJ 410. RAM \ mm 1- we su~esl
eilhe r Level 0 or 16k ··IAWS··) 199.95 plus S2 PM -

. " n.Qppy DISK - A n"miu~<Ihl (' " hmld lng block ..
Add our s " flop py di sk wh,-n yOll nl'1'1.1 r"'1lrorope ration.
more convenif"nt program storaRf'. rw-rh.1fl' iI busi ness ap
plica lion . and access to the literally IhCl" ...",Ms of programs
and program languages availahll" 100.1\ You simply plu~

j~~f~:~~~P~~::a~k lI \· ...ll'm - II acce pts al

OS·' Flopp y Oi! k Dri...e . $499.9l5plus $12 PAl ·

8~1~~Pfi~n~~~~a~dPow:~~~,:p~~.us ~~:19~ plu,;
SJ PAl."
o Drivf" Cables (se t up for two dr l\'fOS ) .. . 125.00 plus
$150 PAl'

~;:r:~:e~~~~.kd~~~~~~nf"t~~;~~~~~~~~:a~~
that give YQur Expl orer /M acces~ 10 thou sands of ex i,;linR Acct. No Exp . Dal ~ _
CP/M ·based programs . 5150 no pmlpa ld
NEED A POWE R SUPPLY'! ('." nside r ou r A P·l It can
su pply all the pow-l!r you n>"f"ll for a fully expanded Ex- S'gn.llun" _

~~~~:s~~~~eri~sis;,.~ ~t;"~t~;I\h;.t~ti:a~~~~:~~~~r~I~\
Ob~~\(~~ls:bply kll lSV ff' ~ ~m r'l"i llO df'luxr stf"f"1 Prtnt Name _

r...binel ... $39.11S plu s 52 PAl."
NEE D A T ERMI N AL '! WI"
offer you choices Ih e 1f";&51ex ·
p e nsive o ne II o u r H e x

: ' K~ypadlDlsplay kil .lhal diS '
• pla ys Ih e Info r maho n o n a \
• ca lc u la lor.ty pe se ref"n . Th f"
• o th e r c hOice is o u r ASC II

: ~Ic;~~~~m=~~hr~tlh:~ ~

~NETRONICS Research&DevelopmentLtd.•
liI.\)~~}.H!~~.f!~!~.J!..~~~~},~!.~. M!!~~~1~~T.~??~ 1

•.......•••. ~............................ .•.... ... .........,
~FOR ONLY $129.95 Learn Computing :
:From The Ground Up , ._ :
: Build a Computer kit that grows 1- :
: with you, and can expand to 64k v :
: RAM, Microsoft BASIC, Text Edi· " .:
: tor/Assembler , \\Ord Pro cessor, ~ :
• Flopp y Disks and mor e. :

EXp• 'ORER/8S . , PI", on "","" E h..n-: ,.,. :
L.; I"I-r'" M lCIO IO!l BASIC IIr .

J PluJC in Nf'lrnnw ' .. 111')( Ed.!nr/A........·mli' ..r rn UO'-t •
Kf')TXKl1Dr'f!/u¥ ~ ....i1d ! W fI SWOhOllnl.. :
2 "'dd U!~'r'l B III r'flll~"'r l III h """ yr. , own ru..ll lOl rtr- •
!'ilnn 1"1111.. (pmln lyp ill.lt Iln'l'I' •
;) Add 04 k H.r\\1 r. ( ,huw,," h'rmill/I' •------------ :a CRT monitor or a 1V se t ( If }IOU have an RF modu lator) :

o He x Keypad J Dis pla ~' kif 169.95 plus S2 parI · •.
o FASTERM - 604 TERMINAL KIT - featUring a ssk"", :
ASC II Keyboa rd . 128 character set upp er and lower case , I
15 ohm output . 8 baud rates 150 to 19 200 (switch serect 
able ). RS2321C or 20 M....o utput . 32 or &4 charac te r by 16
linelorma ts . ccmcre te wnn ~
Delu xe Steel Ca bmet and . - -
Power Supply .. . . $199.95
plus S3 PAl.·
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COMPUTER CORNER
Selecting an accounting package
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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 financia l
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,
accoun ts rece ivable, inve ntory, 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.

Carefu l pl ann ing an d se lec t ive
shopp ing-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
se lect packages th at allow eno ug h
flexibility for you to fine-tune the pro
gram to your own specia l 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-

"Manaqinq Editor, Interface Age magazine

dependently, or is it preferable to have
one that interacts with other " Big-S" pro
grams? Will it be restricted to the finan
cial activities of one office, or must the
reports from various branch offices or
subsidiar ies 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
offer ing.

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
requ ir em ents of yo ur 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 regul ar 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. Tha t is a crucial part of the
general-ledger framework, for it can pro
vide rapid departme ntal 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 acco unts-paya ble 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 ofthe 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 deta iled record -keepin g.
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
panie s don 't pay comm issions to the
salesman until after the company is paid)
and finance charge s. 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 contro l
There are severa l 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 commo n 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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Hundreds of New '
!2.oduc!s

• ~ '·.,_ tN......... )
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o I already own an IBM " PC"

Dept. RE10,
PC Magazine
1528 Irving St.,
S.F., CA 94122

Name

City _

o 6 issues/$14.50
o Check enclosed

Card # '--'--'--'--'--'--'--'--'--'--'--'--'--'--'---'

RE12L J

Computer clubs, events and
publications.

For a limited time, you can
subscribe to PC at NO RISK
and still receive a 25%
discount off the newsstand
price. Enter your subscription

.. --. .. --• •• •
iii i i: .. ~r--------------------------: · j : :: : :

-------------------~
Address _

Interestedin the
IBMPersDnal

Computer?

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

Independent Guide to IBM
Personal Computers. Each
issue is packed with
information for everyone
interested in IBM Personal
Computers.

PC magazine tells you how
to put together the best IBM
"PC" system and then how to
get the most out of it. Each
issue brings you hundreds of
colorful pages of evaluations,
insights, and straight talk from
respected experts
professionals in computer
science as well as writers,
businessmen, lawyers,
educators, and many others.

PC covers software,
hardware, applications and
most every topic of
importance to the thousands
of IBM Personal Computer
users who read it. To ensure
that we give you the
information you need, PC
includes a special "User-to
User" section, as well as a
"PC Wish List", and news
about IBM Personal
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BEAUTIFUL ELECTRONIC
CABINETS

RIIOADE ' I FABTRON Diy.
, P.O. Box 925

Col umbi a. TN 38401
NATIONAL CORPORATION Phone: (615) 381·1143

ute labor costs to the proper files, and
compile the information required for gov
ernment reports.

The most common features one can
exp ect in a package are : computing
FICA, state unemployment, and federal
and state taxes; reporting of employee
earn ings by cate gory (s uch as de
partment); generating quarterly and an
nual govern ment tax filings; and handling
of miscella neo us item s (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 confide ntiality, timeli
ness, and accuracy required, choosing the
right one is an especially crucial step in
puttin g to geth er a co mp uteri ze d
bookkeepin g 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

Payro ll
A payroll system is set up primarily to

compute and print payroll checks, distrib-

backorders and open-orders.
An order-entry system will accept the

dat a at an y time, se pa rating orde r
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, previou s cost, and product descrip
tion are often required, so your data fields
must be structured with enough space to
enter the necessary information .

Sturdy Extruded
Aluminum

Front & Rear

.050 Blac k Wrinkle
Al uminum

Top & Bollom

Removable Clear
Plast ic Panels

Stoc k No. Insi de Dimen sions Price
EA2·020805 1 'h " H x 8·1I8'OW x 5·118" D $18.54
EA2·021209l'h " H x 12" W x 9" D $24.90
EA3· 0308052 'h " H x 8-1/8" W x 5·118" D $22.27
EA3·0312092 'h " H x 12" W x 9" D $30.97

TO ORDER: Enc los e Check, MasterCard or VISA
No. Add $3.00 Ship ping & Handlin g. Contact the
Factory for Quantit y pr icing , custom enclosures,
and our fuli line catalog. Distributors and O.E.M.
inquiries welc ome.

~~©[b@~M~~~
CUSTOM & STOCK

A.W.SPERRY
INSTRUMENTS INC.
The Measurable Advantage.

"See Us At Midcon '82 - Booth #620" CIRCLE 93 ON FREE INFORMATION CARD

"At ABC's Wide World of Sports we don't
play games. We use the AWS Digisnap:"William Stone.

"A k ABC' Wid W ld f 0 d ' f . 1 d Technical Manager, ABC -TVS everyone nows, s 1 e or 0 utstan mg eatures me u e:
Sports does the .fi~est job of coverin9 s~rt~ng • Autoranging. For more information on the Digisnap
events for television, The explc;:Inahon 1S sim- • Large, 3~ digit LCD. Model DSA-lOOO. or any of the other fine
~le: ~emand for total p.erfechon. Cameras, • 75,000 hour/rated rechargeable battery AWS instruments, call your distribu tor
lightmg a.nd sound equipment must always life. today or contact A. W. Sperry Ins trum ents
bt;! operatmg at pe~k performance. All elec- • Up to 75 hours continued use between Inc .• P.O. Box 9300. Smithtown. N.Y. 11787
tncal and electron ic hook-ups a re checked charges • 800-645-5398 Toll-Free (N.Y. , Hawaii.
and re -checked. And if a problem should • P kd t' t t& Alaskacallcollect516-231-7050).
occur, it must be found and corrected _ fas t. ea e ec or measures curren
That's why ABC technicians rely on the AWS voltage surges. .
Digisnap digital snap-around volt -ohm- • Overload protect~onon a.ll ranges.
ammeter for their electrical testing needs . • Teor-drop s~ape Jaw design for
Its autoranging feature saves them valuable workmg m hght areas.
time and its readings are consistantly • Electronic data lock to freeze reading.
reliable and accurate." • Housed in shock-resistant ABS plastic.
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Call Toll Free
800-227-9754

in California call collect
415-941-6942

PhoneCompany
450 First Street (Box 689)

LosAltos,CA94022
TouchTone isaregistered trodemar1< ofAT&I

••• •-.

Wihing

The
Perfect

Extension
Phone

With the
VIKING IIyou

can now have
anextension

phoneright at
yoursidewherever

you may beinor
around your house.

Simply take itwith you
asyoumove from place

toplace andyour calls will
comeright toyou.No more

running forthephone,no
morelong extension cords or

extrajacks.And best of all,no
monthly rental charges from the
phone company.For privacy,a

specialbuilt-in system ofsub-audible
tones and theuse of multiplefre

quencies preventsany otherpartable
unitsfrom gaining access toyour line.

To orderjustsendcheck ormoney order for
$1 49.95,plus$5.95shippingand handling, to
Viking Phone Company.(Californ ia residentsadd
6~%sales tax.) MasterChargeorVISA credit
card usersrnayarderbyphone.

•

JUST $14995
Far less thancompetitive unitsthat
don't begin toequalVIKING IIperformance

TrueTouch-Tone Dialing
TheVIKING IIoperates witha true Touch Tonekey
board...not thepushbutton pulse-dialersfound
onotherunits.This meansyou can use allthe
special telephoneservicesavailabletoTouchTone
phones,even if yourpresent phoneisaconven
tionalrotary dial model. Banking andbill paying by
phoneandtheeconomicallongdistance services
ofSPRINT and MCI arejust a fewoftheconven
ienceswhichcanbe yourswithyourVIKINGl1.

Imaginebeing able tomake orreceive phone calls from an'yWhereyou
may be, inoraround your home.Inthekitchen,den,bedrooms orbath.
And outside too! On thepatio,bythe pool,outin the garden ...oreven
walking your dog. An'yWhere and everywhereupto800feet- with
nowires orlong extension cords...AND nomonthly rental
charges.

The allnewVIKING IIhas been designed andengineered
inColifomia'sfamous"SiliconValley"tobring themost
advancedspace-age telephone capabilitiesright into
your own home.And now itcan beyours fora 15day
free trial. Use it andsee foryourself.Ifyou arenot
completely satisfied with itsremarkable perfor-
mance,just send it backandreceive afull
refund of thelowpurchaseprice ofjust
$149.95.

So Easy To Use
The VIKING IIlooks andworks justlike
the most modem extension phones. Only
it hasnocord atall!Irsanattractive, light-
weight instrument that isverycomfortableto
use ...and easy to take with you asyoumove
from place toplace around your home.

Itcomes complete withasmall contemparary
design Base Unit which yousimplyplug intoa
phonejackandany AC currentoutlet.Theremote
cardless phone is "connected" totheBaseUnit by
two channels ofhi-fi FM radio,asauthorized bythe
FCC. The portable handset operatesonbatteries,
whichcan be rechargedwithitsowncharger
atanyACoutlet.Unlike most cordless phones,
the VIKING IIdoesnothave tobeplugged into the
Base Unit forrecharging.And there isevenasmall
red light toremind you when irstimetocharge.

Compare ItWith Other
Cordless Phones
The VIKING IIeasily outperforms competitive
units costing upto twiceasmuch.Unlikemost
cordless phonesonthemarket, itdoesn't look or
worklikeaCB"walkie-talkie:' TheVIKINGIIincor
poratesfull"duplex" operation,which letsyoutalk
and listen justasyou dowith your regUlar phone.
There are nobuttons topush to talk and there'sno
"roger, over andour ' nonsense. Itoperatesloud
andclear atdistances upto800feet from its
BaseUnit...more thantwicetherangeof many
units.And itcomeswith a limitedwarranty...
fora full90days.

The only cordless extension phone
with true Touch tone, dialing that
works anywhere inside or outside
your home...up to 800 feet away.

Introducing the first
Sfafe-ot=fhe-Arf

Cordless Phone

~ihingll
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NEW IDEAS
Low-battery indicator

TODAY MANY HOBBYISTS BUILD BATTERY

operated projects using highl y efficient
solid-state dev ices 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. I
use the low-battery indicator shown in Fig .
I in several battery-po wered special-effects
devices for the theater , where it is crucial
that eve rything operate when it' s supposed
to.

is selected by the potentiometer; the device
can be adjusted most easi ly 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 indica tor uses only six parts: RI is
27K; R2 is a l OOK linear potentiometer ; R3
is 1K, and Zener diode D I is rated at 6 .2
volts; Ie I is a 741 , and ju st about any LED
will work . The device is easy to build and
doesn 't present much of a load to the batte ry
it monitors-the version I use draws only

NEW IDEAS

This column is devoted to new ideas,
circu its , device appl icat ions. construc
tion techniques, helpfu l hints , etc .

All published entries. upon pub lica
tion. will earn $25. In addit ion. Panavise
wi ll donate the ir model 333-The Rapid
Assemb ly Circu it Board Holder. having a
retail price of $39.95. It featu res an eight
pos ition rotating adjust ment . indexing at
45-degree increments. and six positive
loc k positions in the vert ical plane, giving
you a fu ll ten- inch height adjustment for
comfortable wor king. (See photo below .)

+

10 'OAllE.R1

R\
2 7 k

DI
G..2 V

ZENE.R

LEDI

Titl e of Idea

Mail your idea along with th is coupon
to : New Ideas Radio-E lectronics,

200 Park Ave. South,
New York , NY 10003

I 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
pilat ions of repr ints of simi lar artic les. I
dec lare that the attache d idea is my
own original material and that its publi
cation does not violate any other copy
right. I also declare that th is mater ial
had not been previously pub lished .

Zip

Date

State

Signature

Street

Print Name

City

RZ
lOOK

"BUI, Mom, I liked the green/aces-they
were scary ."

about one milliamp when idling, and about
20 mill iamps when the LED is lit.

The circuit can be adapted to work with
battery -powered circuits requiring betwee n
6 and 18 volts; the only change s 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

FIG. 1

The low-battery indicator uses an LED to
signal when the battery voltage has dro pped
below a pre-se lected 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 circ uit.

The sensing circuit consists of a 741 op
amp set up as a voltage comp arator , 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
potenti ometer. The Zener is connected to
the inverting input of the op-a mp, and the
wiper of the potentiome ter is connected to
the non-inverting input. The top and bottom
of the bridge are connec ted to Vee and
ground, respect ively .

When the voltage at the wiper of the
potent iometer 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

(f)
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NEW LIT
For more details use the free information card inside the back cover

MICROCOMPUTE R GA MES, is a color 2
page letter-si zed fly er desc ribing 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
Fore ign 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 2121 4.
CIRCLE 111 ON FREE INFORMATION CARD

HEX-TOOL CATA LOG, No. SO-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 bene fits 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. SO-267 Ball End Hex Tool Catalog is
free upon request from Vaco Products
Company, 1510 Skokie Blvd ., Northbrook, IL
60062.
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TViVlDEO SYNC , Primer and Produc t 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 transm is
sions , and a glossary of TV and video terms .

Othe r section s cover theory of operation ,
typical setup, specifications , and the features
and appli cations possible when a TV/video

sy nc optio n is add ed to any current ly
manufac tured HP 1700- series osci lloscope.
Applications described are relevant to such
indu stries as med ical imaging , consumer
video products, and television broadc asting.

Copes are free from Hewlett-Packard, in
quiries Manag er, 1820 Embarcadero Road,
Palo Alto, CA 94303.

CIRCLE 113 ON FREE INFORMATION CARD

ELECTRONICS BROCHURE details a com
plete product line that includes more than
55,000 variet ies of electron tubes, integrated
circu its , sem iconductors , conne ctors , and
components. Eimac , RCA, Philips ECG, and
General Electric are just a few of the high
qua lity lines of transm itting, receiving, and
industrial tubes and semico nductors that are
listed . The brochure is available free from
Alpha Electronics, Inc., 1365 39th St. ,
Brooklyn, NY 11218. R-E
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35-MHZ
Dual Trace/

Dual Time Base
LBQ-524

35-MHZ
Dual Trace/

Dual Time Base
LBQ-524L

(with signal delay)

35-MHZ
LSQ-523

20-MHZ
Dual Trace
LBQ-522

15-MHZ
Single Trace

High Sensitivity
LBQ-513A

15-MHZ
Dual Trace

High Sensitivity
LBQ-514A
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• Master Charge
• VISA
• COD
• Money Order
• Check260 Motor Parkway, Hauppauge, N.Y. 11787

CALL FOR SPECIAL INTRODUCTORY PRICES
TOLL FREE (BOO) 645·9152 N.Y.S. (516) 435-8080

FORDHAM~.
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Without question, microcomputers are the
state of the art in electronics. And NTS is t he
onIy home study school that offers you
training for this booming field with a choice
of 3 production-model micro computers.

We'll explain the principles of trouble
shooting and testing your microcomputer and,
best of all, we'll show you how to
program it to do what you want.

You'll use a digital multimeter, a
digital logic probe and other
sophisticated testing
gear to learn how to
localize problems
and solve
them.

We
believe
that training
on production
model equipment,
rather than home-made learning devices,
makes home study more exciting and rele
vant. That's why you'll find such gear in
most of NTS's electronic programs.

For instance, to learn Color TV Ser
vicing you'll build and keep the 25"
(diagonal) NTS/HEATH digital color TV.

In Communications Electronics
you'll be able to assemble and keep
your own NTS/HEATH 2-meter FM
transceiver, plus test equipment.

But no matter which program you
choose, NTS's Project Method of instruction
helps you quickly acqu ire practical know-how.

Send for the full color catalog in the elec
tronics area of your choice-discover all the
advantages of home study with NTS!

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

3. The NTS/Heath HN-89A Microcomputer
features f loppy disk storage, "smart " video
te rmina l , two Z80 microprocessors, with
32K RAM Memory, expandab le to 64K on
board . 4 . The NTS/Heath GR 2001 Digital
Color TV (25" diagonal) feature s
spec ial ized AGC-SYNC muting, filtered
co lor and new sol id-state high voltage
t rip ler rectif ier.

Simulated TV Recepti on 4 .

3.

Name Age--

Address _

Apt. City _

State _

T E C HNICAL· T RADE TRA ININ G S INCE 1905
R e s id e n t a nd H ome-Study S c h o o ls

4000 SO. FIG UEROA ST.. LOS ANGELES, CA. 90037

-NAnONALTECH-NicALSCHOOLS-- 'I
4000 South Figueroa Street. Dept. 206-122 ~""iiilIlIiiII""_.1
Los Angeles . California 9003 7

Please rush FREE color cat alog on course checked below

o MicroComputers/MicroProcessors 0 Auto Mechanics
o Communications Electronics 0 Air Conditioning
o Digital Electronics 0 Home Appli ances
o Industrial Technology 0 Color TV Serv icing

,-NATIONAL
nlE;TECHNICAL
LII;I SCHOOLS

1. The NTS/Rockw ell AI M 65
Dedicated Microcomputer A Single
board unit featuring on board

printer and display-4K RAM
(expandable ). Application Functions:
Central processor-Controller/Monito r

Development System. 2. " The
NTS/SYM-l Microcomputer" 6502

Based CPU-4K bytes ROM
(expandable)- lK RAM (expanda ble). 51

active I/O lines for versatile interfac ing: disk
drives, ASCII key boards, cassette tape , etc.



STATE OF SOLID STATE
Measuring relative humidity

ROBERT F. SCOTT, SEMICONDUCTOR EDITOR

1------ -- - - - - - - --r- - - - - - - - - - - - - --,-- - - - - - - - - - - - - ---l
The sensor

Th e elec tro -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

A KNOWL EDGE OF THE RELAT IVE HUMID

ity at any given time can pennit 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 conditioni ng, 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 .

E lec tro nic ci rc u its for humidity
measure ment have rarely appeared in the
pre ss beca use humi dit y-sensit ive
transducers have been expensive and sel
dom avai lab le 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
bu ild a dir ect-reading elec tro nic hy
gro meter. Th e devi ce , described in
National Semiconductor's Appl ication
Note AP 256 , is designed around the
PCRC-55 humidity sensor, from Phys
Chemical Research , and a linear a to 10
volt DC meter.

RH
SENSOR
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results in the sensor's having a very rapid
response to changes in relative humidity.
A single sensor cove rs the com plete range
of relative humidity-from 0 to 1009'0 .

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 rrtA.

Figure I is a block diagram of the
electronic hygrometer. An amplitude
stabilized squarewave drives a precise
alternating current through the sensor.
Th e se nsor's output curre nt 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 o-IO-volt DC-output
representing RH' s from 0 to 100%.

A practical circuit
In Fig. 2 , a symmetrical squarewave is

generated by IC l-a , an op-amp with posi
tive feedback applied to cause it to oscil
late. The combinati on of constant-current
source IC4 and its associated diode
bridge clamps the squarewave output of
ICI-a at + 8 volts. IC4 has a positive
temperature coefficient of 0.033%/oC,
which almo st completely compensates
for the negative 0 .036 %/oC temperature
coe ffic ie nt of the PCRC-55 senso r.
(Mount IC4 close to the sensor so they

will be at the same ambien t 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 IC I-c . On negative-going
halves of the squarewave, the VBE/Ie
characteristic of QI , in the IC I-c feed
b ac k lo op , g ives th e a m p lifie r a
logarithm ic 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 symmetrica l
drive-waveform.

The output of the log amplifier goes to
ICI-d , an op-amp used to sum-in the
calibration at the 409'0 RH point , and to
provide adjustable gain for trimmin g the
output to the proper level for a 100% RH
reading. The output of ICI-d is filtered to
DC by the lOOK resistor and IO,uF capa
citor and then fed to IC2-a, the output
amplifier

IC2-b compensates for the sensor ' s de
parture from linear response below 40%
RH. It 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

Usefulness - Measure capacitors 10pF
- 5OO"F~ leakage 1 nA or .005 C.V.,
whichever is greater. Accuracy - To 2%
depend ing on range. Dependabllity 
Ruggedized construction; 1 yr. warranty.
Versatility - In ci rcuit measurement of
capacitance and leakage. Output signal
proportionate to measurement. Portabil
ity - 350 Hr. Battery life.
' To 25.000"F with externa l voltmeter

Sand check. address (NO P.O. BOX) plus $3.50
Handlin g. CT res. add 7'h % tax.

Phone orders : (203) 423-7940

ANDERS PRECISION INSTRUMENT CO~ INC.
4 Bri dg e St . Plaza, P. O. 80x 75 Williman tic. CT 06226
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DO

$49,s
CABLE INCLUDE

EPSON TO APP E
PARALLEL INTERFACE !

FLOPPY DISK DRIVE PROTOTYPING CARDS
~~~W~E~t~L $28795 Apple$19.95

TRACK ZERO MICRO SWITCH IBM $49 95
DDS3.2.UDOS3.3 Fourtn •
PASCAU CP/M . D't;t:r:es:::: "~N!!!!!EW~F!IIIRO~M"-"' ~--!IB'lEGZI-===II'llIII"

CONTROLLE~ CARD FOR ABOVtggoo

EXTENDER CAR:p$

FOR APPLE••• .* I6.9S
FOR I.R.M •••••*I9"

Components Express,INC
• 1380 E. Edinger, Santa Ana, CA 92705 (714) 558-3972

for APPLE
6KRAMCAR
• LANGUAGE TRANSPARENTTltJiil_iiiiiiiiii_iiii_iiiliiiiiiiili_.."

.699 5

COEX FACTORY WARRANT V

VIDEO 1. CONTRA ST

1 O
· 0 ~. C~~~~·BRIGHT

4. H·HOLO

12" BLACK*WHIU
MONITOR

FULL FACTORY WARRANTY

$7995

'DO YOU KNOW WHERE YOUR COMPUTER.IS TONIT E ~ "
by AMDEK .

fE~~~-:~. ~1'KETTES VISION-80©80x24 Vide '
51

/4" - 100 PER BOX D' I C 24
ALL CERTIFIED - 100% ISP ay ard •

GUARANTY

$14900 Vista Computer Com pany's new Vision-BOboard is a
ABOVE WITH HUB RINGS sophisticated yet easy to use video display card for

$16900 the Apple' computer.



92 CIRCLE 33 ON FREE INFORMATION CARD

YOUR EXCITING
NEW HOBBY!

®~
ORGAN & PIANO KITS

50°C potenti al at IC 3 ' s invert ing ( - ) in 
put. The range of values for R2 can be
fairly wide because the exact chip tem
perature is not import ant as long as it is
stable. Fin all y , remove the ground from
Q2' s base and the chip should reach the
predetermined stable operati ng tempera
ture w ithin 100 ms. Y ou can check tem
perature stability by reading Q3' s col
lector voltage while bl owing on IC3. Th e
measured vol tage should remain constant
within 100 p.V (O.OYC) .

Calibration
To cal ibrate the electronic hygrometer,

connect a 35K resistor in pl ace of the
sensor and adju st the 150K 100% RH TRIM

pot for 10 vo lts output. Now, substi tute
an 80-megohm resistor fo r the sensor and
set the 40 'k RH T RI M pot for 4 vo lts at the
output terminal. Repeat the JOO'k RH T RIM

and 40 'k RH T RI M adj ustments until they
"no lo nger interact with each other. Final
ly , subst i tute a 60-megohm resistor fo r
the. sensor and select a 39K resistor fo r
R3; that will develop a 2A-volt output
corre sponding to 24% RH. It may be
necessar y to select a particular 1.5
megohm resistor fo r R4 to minimize jitter
in the meter reading around the 24% RH
point.

As thi s is written , the sensor ispriced at
$57.00, $54. 00, and $5 1.50 each, in lots
of I to 24, for devices with RH deviations
of ± 1%, ± 1.5%, and ± 3%, respective-

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 hum idity 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 termsof pressure in millibars or in
inches of mercury.

Relat ive 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%
to 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 po int 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

UNDERSTANDING ATMOSPHERIC
MOISTURE

o Free Info. Pack: :::I Organ 0 Piano
o Catalog & De mo Record "'"C'asp 56;
N ame _

Add ress _

CIty Sta te__ Z,p _ _

Phone t__ ,

Rep inquiries invited

... .... :.

, Q".. .~.- ._. FlJf Fret Infonnation Pac~ M40
~~~\ Call Toli Free
~J ' 800 ·2 33 ·3865

. ~~~~~~..J~n PA 71 7 ·299 ·4 327

~
.~. . ..~.~ .~" '-~~- m send

.~:-"'----:'~. . .c::::
I ",._.. .- ~

!!J Enjoy fantastic savings by assern
bling your own org an or piano.

!!J It's easy. No technical
knowledge required.

!!J Just follow our clear.
pictured instructions.

!!J Choose fro m m any models
from po rtables to consoles.

!!J Ask about our interest·free
installme nt plan.

drops below 0. 36 vo lt, the output of IC 2
b sw ings positive; that turns on tr ansistor
Q4 to produce the required change in the
output amplif ier. Transistor Q4 is turned
off for RH values above 40 %, so lineari ty
is th en determ ine d sole ly by the log
ampl i fier.

Transistor Q I, in the log-amplifier
feedback loop, is extremely temperature
sensitive and can adversely affect the per
fo rmance of th e ampli f ier. To co m 
pensate fo r that , the designers at National
Sem iconductor came up with a unique
circui t appl icatio n. Transistors QI, Q2 ,
and Q3 are discrete NPN devices on the
same substrate as th e audi o po wer 
amplifier in Ie3 , an LM389. Transistor
Q3 serves as the on-chip temperature sen
sor whi le Q2 is used as the on-chip heater.
The audi o amplifi er se nses th e
temperature-dependent V BE of Q3 and us
es it to drive Q2 and heat the chip to a
temperature (ty pically 50°C) set by the
reference vo ltage at the j unctio n of R I
and R2. Th at circui t stabil izes Q I's tem
perature and makes it immune to changes
in ambient temp erature .

To adj ust the temp erature- stabil i zin g
ci rcui t , ground Q2 's base, apply power
and then measure Q3' s collector vo ltage .
M ake a note of the ambient roo m tem
perature. Now , calculate what Q3 ' s col 
lector voltage will be at 50°C; allowing
-2.2mV/°C. A dj ust the valu e of R2 to
develop a vol tage cl ose to the calculated
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EQUA LIZERS PRICED
FROM 5119. to 5690.

LED METERS PRtCES
548. to 5219.
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Call or write for full p roduct in forma tion, and pr icin g to:
AaRON-GAVIN

123 South McClay Stree t. Un it F.
Santa Ana. CA 92701. (714) 957-8710

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
lo w as $9 .6 0 in 100-p iec e lot s. 
National Semiconductor , PO Box
70818, Sunnyvale , CA 94086 .

Super-fast op-amp
The Harris HA-2539 op-amp features a

600V/j.ts slew rate and a 600-MHz gain
bandwidth product , making it an ideal
device fo r use in pul se- and video 
amplifiers, wideband amplifiers, high
speed sample-and-hold circuits, and RF
oscillator s. Full ± IO-volt output swing
and high open-loop gain make this Harris
de vi ce useful in high -sp eed data
acquisition systems.

Power bandwidth is 9.6 MHz, offset
voltage is 3 mV, and input-voltage noise
is 15 nV1Hz. 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 . Th e HA- 2539-5 , intended for
commercial applications, operates in the
O°C to + 75°C temperature-range .
Harris Corp. , Analog Products Div. ,
PO Box 883, Melbourne, FL 3290 1. R-E

Iy. To obtain the latest pricing and data on
the humidi ty sensor , wri te to Phys
Chemic al Research Corp. , 36 W. 20th
St., New York, NY 100 11. 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
been described here .

Semiconductor catalog
SGS Shortform '82 is a 72-page catalog

listing pertinent application information
and techn ical 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. ,
Scottsda le, AZ 8525 1.

Instrumentation Amplifier IC
Th e sta ndard th r ee -o p- arnp in

strum enta tion 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 l63 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
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SPECIAL (Min. 5 pes. each)

2SC867A 2.95 AN214Q 1.50
2SC1034 5.95 STK439 7.25
2SC1114.. 3.45 UPC1181 H. .. 1.95
2SC1308K... 2.25 UPC1182H. .. 1 .95
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DIClITRONELECTRONIC
110 Hillside Avenue, Springfield, N.J. 07081

201-379-9016, 379-9019
ECG IS A TRADE MARK OF PHILIPS ECG.

DIGITRON IS NOT ASSOCIATED IN ANY WAY WITH PHILI PS ECG.

Call Toll-Free 800-526-4928
COD ORDERS WELCOME (Min. order $25)

CALL OR WRITE FOR OUR 1982 PRICE LIST

TECHNICIANS
REPAIRMEN • HOBBIEST
WE CAN SUPPLY YOU ALL YOUR NEED FOR YOUR

MAINTENANCE, REPAIR WORK & DESIGN.
AMERICAN, JAPANESE, EUROPEAN TYPES

REPLACEMENT FOR ECGe

CHECK THIS' (M in. 5 pes. each)

YOUR ECGe YOUR
Type No. PRICE Type No. PRICE

123A . . . . . . . . .. .28 500A .. .. .. . . . 8 .95
152 60 523 , 10.75
153 65 526A 10.95
165 2.25 HIDIV-1 ~ 3.75
238 2.25 HIDIV-3~ 3. 75

3 YEARS WARRANTY ON EXR PARTS

USE

YOUR

READER

SERVICE

CARD

DON'T
FORGET

36 CHANNEL
REMOTE CONTROL
CABLE CONVERTER

$88.00

LIN DSEY JET I WIRELESS
TH E ULTIMATE CAB LE T.V. CONVERTER

•

58 CHA NNEL INFRARE D
. REMO TE CONTROL

-- ' l CO MPLETLY
. ._ - PROGRAMM ABL E

. $169.00
Send $1 fo r Comp lete Cat alog
VISA . MAS TERCARD . CO D

AMATEUR MICROWAVE
ANTENNA
• 26 DB Gai n
• Ad vanced Down Co nverter
• Complete-Ready to Install

$119.00

DIRECT VIDEO SALES
P.O. BOX 1329

JEFFERSONVILLE, INDIANA 47130

CALL TOLL 'FREE
1-800-626-5533

CIRCLE 89 ON FREE INFORMATION CARD
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A common cause
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THIS M ONTH ' S T IT LE H A S NOTH ING T O DO

with any politi cal organization. It refers
to a problem in TV sets that can be puzzl
ing if you don ' t kno w about it. If you 've
been with me for a long time , you' ll soo n
realize that I' ve covered this ground be
fore. However, I' ve noted of l ~te that I' m
gett ing quite' a few letters in the mailb ag
concerning what is obvi ously this particu
lar prob lem so I thought it would be a
goo d idea to disc uss it once aga in.

The problem in qu esti on 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-co lor, and so on . Co mmo n
sense tells us that it' s unlik ely 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 commo n cause-something that' s com 
mon to all stages (and that' s where the
title comes from, at least in part ) .

In every T V se t ever made , there ' s one
circuit that fits that descrip tion-the DC
power-suppl y. The DC supply has two
functio ns; one , of course , is to supply the
operating voltages to all the stages of the
set. Th e other is the cause of the prob lem .
The B + supply also serves as the COIll 

mon return path for signals from eve ry
stage. Figure I will give you an idea of
what I mean. The large filter -capac itors in
the B + supply pro vide a ve ry -low
impedance path to gro und or commo n
(there ' s the rest of the tit le) for AC only:
the impedance is adecimal point followe d
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
commo n return-path and all the signals
return ing to gro und develop signal vo l
tages across that impedance . Those sig
nals float around the B + network. and

" bac k-up" into the other stages, where
they immed iately cause troubl e by beat
ing with the norm al signal. Th at is plain
old-fashioned feedback . and yo u know
what that causes--oscillation. rege nera 
tion, beats , and other vario us and sundry
pro blems.

Fortunate ly, there ' s a simple way to
determine whether a bad B + capac itor 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 norm al response should be abso
lutely nothin g; ju st a nice straight green
line , even with a high vert ical-gain . (In
cidentally, that is the best possib le test for
either filter or bypass capac itors .) If you
see any sign of a signal on the bypassed
end of a circuit, you know that the filter or
bypass capac itor is bad .

Try bridgin g a goo d capacitor across
the suspect one. If the signals d isappear
and the problem cle ars up , you ' ve found
the cause (and cure). Repl ace the original
capacitor with a good one.

Caution: per form thi s 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
bac k on. The charging surge causes tran
sients that can damage transistors , Ie' s.
and other components .

Th at ' ' common" problem causes some
of the oddball symptoms we've all seen
the dark horizo nta l bar craw ling up
thro ugh the picture , bending or weaving
at the sides of the raster . beats in the
picture or co lor, AGC problems, etc.

One of the more unusual situations I
ran across was a set with absolute ly no
vertica l sync: the horizontal sync was
steady as a rock . Sco ping the composite
sync waveform at the outp ut of the sync
separator showed what looked like a nor
mal pattern . A norm al pattern will show

FIG. 1

the vertica l sync as thin lines eve ry 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 sco ped the
DC power-suppl y for the stage, I found
that there was a sm all sharp spike at the
vertica l frequency .

That spike was feeding back into the
sync-separator output, opp osite in polar
ity to the sync pulses . and neatly punch
ing out the vertical sync! The cause turned
out to be a bad elec trolytic capacitor in
DC power supply .

So . there you are . If you find multiple
symptoms . start looking for a common
cause . Onl y one thing in the set fits that ,
and it is the DC power-supply. Solid-state
sets . too . can suffer from the problem. In
sets with low-volt age DC supplies de
rived from the flyback, look for pulses
and hash on the DC at the horizont al fre
quency. Each supply has a rectifi er diode
and a filter capac itor. Check to make sure
it is not open , leaky, or suffering fro m a
high power-factor.

Your scope is the only instrument that
will posit ively locate and identify the
cause of that sort of trouble. so . if you
suspec t 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 f1yback) are
too low. There are also three pictures,
side-by-side, on the screen.-J.C., West
New York, NJ

I thin k that the last symptom is the key
to the ent ire prob lem . If your horizont al
osci llator is that fa r off, it will upset the
voltage from the flyback , and just about
eve rything e lse. Fortunately. that is more
or less a standard osc illator/AFC circuit.
Grou nd the top of the AFC diode . That
will kill the AFC and let the osc illator
free-whee l. Now . tune the co il until you
get ju st a single pict ure . with straight
sides . floating back and fort h. Th at in
dicates that the osc illator is back on Ire-



2300 MHz DOWNCONVERTER kit
for Amateur microwave reception. $37.95
postp ai d . Inc l ud es NE 64535 high 
performance RF stages and highest quality
components for superior performance. Send
SASE for information filled catalog of other
converter kits, preamps, accessor ies 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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ULTIMATE UHF FRINGE AREA RECEP
TION, receive snow free pay and commercial
tv signals. The system includes a 114 ele·
mont antenna, 39db LNA (Booster) and sig
na l extrac te r for $199 .95. Compl et e
documentation and warranty. 114 element
antenn a $109 .95, 39 db LNA (Boos te r)
$119.50, signal extracter $39.95. Dealer in
quiri es wel come . Visa - Mast ercard
accepted. Pleas e specify channels . OX
TELE LABS , 3822 N. Paradise Rd., Flag
staff , AZ 86001, 602-774-4735 .
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24-Band GRAPHIC EQUALIZE R Kit

- -- - --- - - - - - ---

• 88dB SIN ratio • less than .02% THO
• Solid walnut ends • black anodized
• Only $125 mono, $225 stereo.
• MIC, Visa ok, free shipping wlcheck

Symmetric Sound Systems (707) 546·3895
856A Lynn Rose Ct. Santa Rosa, CA 95404
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AMATEUR
MICROWAVE

RECEIVER

ONE MAN CRT FACTORY, easy operation.
Process new or rebu ild o ld CRT's for IV's,
bus. machines. mon itors , scope s, etc.

ONLY $89.95 complete with the following Co lo r. b&w, 20mm. foreign or dome ti c.
75 to 300-ohm balum • balun for rabbit ears 3 x 6 ft. space required. Profits??? Average

- 20" fiberglass parabolic dish ' low noise CRT rebu ilding cost $5. Sell for $100 ~

probe /down converter ' 60 ft. factor made $95 profit; x 5 CRT's ~ $475 daily; x 5
coax 3 ft. coax ' power supply ' mounting days = $2375 weekly profit. High er profits
hardware and instructions. All for only $89.95 outside U.S.A. Investigate this opportunity
plus $5.00 shipping & handling Visa, Master- today. We service the ent ire world. Wri te
charge or C.OD . cash or certified check. o r call :
NATIONWIDE G.H.Z., 6825 N. 16th St., CRT Fact ory. 1909 Louise St.,
Phoenix, AZ 85016 (602) 274·1199. Crystal Lake, II. 60014, (815) 459-0666.
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TELEVIS ION MODULE includes VHF, UHF,
and CABLE-TV TUNER. IF AMPLIFIER and
VIDEO DETECTOR, SOUND DETECTOR
and AMPLIFIER, SYNC and SCAN PRO·
CESSOR: $95 .00. TELEVISION SIGNAL
PROCESSING MANUAL explores standard
and non-standard television: $15.95. Add 5%
shipping and handling. Informative catalog:
$2.00. VISA and M.C. accepted. ABEX, P.O.
Box 26601·RT, San Francisco, CA 94126.
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PURE RADIO SHACK EQU IPMENT - FREE CO PY O F WA RRA N TY UPO N REQ UEST
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WE CA RRY THE FULL
TR ~80 PRODU CT LIN

"'W RITE FO R FRE CATA LOG *

MICRO MANA MNT
YST M , IN

PARCEL DIVISIO N - DEPT NO .1 5
2803 Thom asvill e Road East

Coiro, Geo rgia 31728

GA. & INFO 912·377 ·7120

BUY DIRECT..DI COU NT PRIC

TM · Tortd y Co rpc t at.cn

Thousands of Sat isf ied
Customers Sinc-e 1978

TOLL 1-800-841-0860FREE _ __ _

TRS-80 Model II. From '2899
TRS-80 Model 16 From '4098
TRS·80 Color Computer . From ' 28 9
TRS-80 Model 11 1. From ' 59 9
Frank lin Ace 1000 CA LL

Smith Co ro na TP-l

Da isy Wh e el Printer.. • ' 579
Mod I & III Hard Dr ives. .. '. . . CALL

TRS·80™ COMPUTERS
VIC::20,..... ...._...- ......,

~.- - ._- _._------_•._--
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Here is the truly ine xpensive, high
performance Dig ital Mu ltimeter
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 sup er- du rable, high quality
pro fessional meter you need for
servi ce and maintenance work .

• Automatic polarity, zero and
overrange ind icat ion

• Easy to read Y2 " high LCD
display

• '/2year batt ery life in typical use

• Withstands 4 ft. drop test

• Au to mati c decimal po int,
bu ilt-in low battery indicator,
d iode and transistor testing
ca pability

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

HICKOK LX304
A TOUGH Value
to beat at $99.95

THE HICKOK ELECTRICAL INSTRUMENT CO
105 14 Dupon t Avenue • Cleveland. Otuo 4410 8
1216) 541-806 0 TWX 810 -421-8286
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JUST A FEW OHMS OFF

This Zenith 23GC 45 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 replac ed 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

Am en!

FULL-WAVE BRIDGE QUESTION
I'm puzzled about something I found

while fooling around. If I feed an audio
signal into a full-wave bridge rect ifier, the
resulting sound is badly garbled. If I 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-sig nal at the output is AC
float ing on a DC signal; it can go either
positive or negative , adding to or sub
tractin g from the DC voltage.

When you added DC bias, you raised

THERMAL PROBLEM
I've got a thermal problem in a Sampo

M-12B. The vertical lock is poorand, when
it does lock, retrace lines are visible. I
froze C604 and the problem disappeared
until it warmed up. I replaced the capaci
tor, and the same thing happened. I also
froze C505 and the prob lem dis
appeared...temporarily. A new C505didn't
help; nor did a new verticallC and sync
separator transistor. Any ideas?-D.B.,
Selah, WA

Yo u o bv io us ly h a v e a th e rm al
pro blem-the ques tio n 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 subjec t to thermal drift ,
and that could eas ily 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-so lder joints can be respo nsible for
some weird problems. R-E

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

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

NO COLOR

ARE YOU TIRED
of being

"only a serviceman"
or

"just a technician "?
THE LETTERS " CET

AFTER YOUR NAME SPELLS

"PRIDE"
!!!!!!!!!!!!!!!!~

Send t o : N ES DA/I S CE T
2708 W. Berry SI.

Fort Worth , TX 76109
(817) 921-9101

Add ress _

Name _

F or in fo rma t ion a bout : _ exam d a t e s ;
_ _ _ requ i remen t s; __ study gu i dclS;
oth er _

C itv_. St._Zip__

INTERN ATIONAL CRYSTAL MFG. CO., INC.
10 North Lee Oklahoma City, Okla. 73102

INTERNATIONAL FM-2400CH

FREQUENCY METER
FOR MOBILE

TRANSMITTERS/RECBVERS
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 + 500 to
+ 104°F. .
Frequency stability with built-in thermometer
and temperature corrected charts: ± .00025%
from + 250 to + 1250 (.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 Deviat ion---------
FM-2400CH (meter only) $690.49

RF cry stals (with temp.
correction) $28.89 ea.

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

IF crystals catalog price

Write for catalog

ATTENTION
TECHNICIANS

TRYIT.•'
Take pride in·
your profession-
Decide to be a CET .
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Address

N~ 8p.

FREE 100 CB-50 T-p/, mounting
Clips if youorderwithin 7 days

Zip

DVisa

SI.

Opto Designer II
180 Round . Square.
Triangular . Rectang ula r
and Cybncmcal LED Lamps

"24.95

Ple a s e charge my 0 Maste rc a rd

Opto Designer I
180 T-1 and T-n .
Red. Green . Yellow , Orange
and Red -Or ange LED Lamps

"19.95

Company

C ity

Si g natu re

Send for FREE LED BROCHURE:
• 3 mm (T-1) 5mm ( T- 1 ~.) . Round. Squa re
• Cvlind ncal e Tri angula r . Rectangular . High
In tens ity . Custom . Arrays . Two-color Round.
Rectangular · Level meter panel displa ys,

E.T ROfIII&"" 4803NE40thStreel.Depl.RE, 12.
" Redmond. WA 98052

YES, I would like to ta ke advantage of yo u r offer.
o Send me - Opto Designer I @ $19.95 p lus

$3.00 s h ip p ing a nd ha nd ling .

o Send me - Oplo Designer II @ $24.95 plus
$3.00 shipp ing and ha nd ling .

Nam e

CALL TOll FREE1-aOO-426-1044
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quickly. If it shows zero , or, as you
found, a sma ll 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
40K D6; that checks the primary winding
of the f1 yback . Also, try a new damper
tube-that is rarely the problem, but it is
poss ible.

NON-STARTING VERTICAL
OSCILLATOR

I've checked all the parts in the vert ical
circuit of this RCA KCS204A, but the oscil
lator simply won't start. I don't get it.
C.A.S., Snellville, GA

Osci llators th at wo n' t star t , 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 almo st always has to be a bad part !
In your case, I'd suspect an open capaci
tor in the feedback loorif there ' s no
feedback , there' s no oscillation.

Doub le 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
osc illators 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 capac itor. Check C609 and the oth
ers to see whether they're good. R-E

NEGATIVE VOLTAGE
There is no high-voltage, etc., on this

J.C. Penney 685-4827. The B + voltages
seem to be OK and the horizontal oscilla
tor seems to be working. When I checked
around the output stage, I found a nega
tive vol tage 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 tum the
power on. Watch the meter-if it comes
up to full B + , discon nect the meter

MISLEADING SYMPTOM

The raster in this Magnavox T982 took
on a trapezoidal shape; usually that means
a shorted yoke-wi nding . If you're won
derin g wheth er 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.

Than ks to c. T., of Adelphi, MD , fo r
the warnin g.

your audio signal above the DC level.
which let it vary normall y , and the audio
came through .

No cost ly School. No com muting to class . Th e Original
Ho me-Stud y course that prepa res you fo r the FCC Radi o
telephone license exam in your spa re tim e! Passing the exam is
yo ur " ticket" to thou sands of exciting op port unitie s in
Comm unications, Broad casti ng, Mo bile two -way systems ,
Microwa-ve statio ns. Rad ar installat ions. Aerospace and mor e.

NONEEDTOaUITYOURJOBORGO TOSCHOOL
Yo u learn how to pass the FCC License exam at home at your
own pace with this easy- to -understand, pro ven co urse. Wit hin
a few short week s yo u co uld be o n yo ur way to be ing o ne of
the highest paid workers in the electro nics field . It ' s tha t easy!
U.S. Federal law req uires yo u to have an FCC License if you
want to op erate and ma intain virtually any communications
system - yo u don 't need a Co llege degree to qualify, but you
DO need an FCC Licen se. With this Hom e-Study course,
yo u' ll be read y to pass the FCC Go vern ment licensing exam in
a rem arkabl y sho rt time . Send for FR EE facts no w. No
obligation. No salesmen will call. MAIL COUPON TODAY!r----------------------,
I co mmdnD PRODUCTiOnS I
I FCC LICENSE TRAINING, De pt. E I
I P.O. Box 2223, San Fran c isco, CA 94126 I
I Rush FR EE fact v o n how I ca n prepare for my FCC I
I License at ho me in my vpa re tim c. I
I NAME I
I ADDRESS I

t ';:I!Y••••• __ • __~~T~~I!:~. j
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IF YO U HAV E TROUBLE WITH STAT ISTICS thi s in your ow n a bility to use my method . You' ll read infor -
new meth od is for yo u. All you ' ll need is a calculato r , mal exp lanations with detailed calculation s for to pics
plain or fancy . or your ho me computer. You cannot fail. like "confidence inte rvals" and " contingency tab les"
Sure , you 'll have to do some wo rk, but if you can push a that are co nfu sing in ordinary textbooks.
bu tton you ca n learn statistics now . SUPPOSE YOU H AVE ALREA DY STU DIE D

IT'S EASY WITH INT ERESTI NG EXAMP LES - STATIST ICS . You' ll use Qu ick-Reference Guides to go
yo u fo llow ste p-by-step ca lculato r or co mputer key- straight to a top ic you wan t to refr esh yo urse lf on -
str o kes - instead of algebra . the n get righ t-now an swers in your own field -

Let me introdu ce myself - I' m Dr. Geo rge McCarty business, biology, science, psychology, education .
a nd I teach at th e University of Ca lifo rn ia. Tens of YOU' LL BE DOI NG Inference and Hypothesis
thousand s of people like your self have used my Testin g, the Chi-Squa re Distrib ut ion, ANOVA , Regres-
ca lculator meth od to teach the mselves ca lculus . Now I sio n and Correlat ion, Non-Parametric Meth ods -
have teamed up with a no ther professo r to put all those they 're all here.
tested and proven techn ique s in one NEW STAT ISTI CS DO THIS NOW. Order my statistics guid ebook dire ct
GU IDEBOOK for you- it' s 352 page s BIG. and its from the publisher - it is guaranteed to work with any
nam e is Calculate Basic Statistics. calculator or computer. If you wou ld like to start out

THIS METHOD IS FRI ENDLY, so you can use it on with a fa ncy new calc ulato r , order my complete kit - it
yo ur own - befor e, during, af ter o r ins tea d or your first includ es the guidebook and a TI- 35 calculato r which
co urse in sta tistics. I' m certain I can show you thi s easy finds mean s and standa rd deviatio ns at the tou ch of a
way to success with statistics, so I guarantee it to -you button .
unconditionally - if you are not satisfied ju st send it As pennywise Ben Franklin said , "An investment in
back for a pr ompt refund . knowledge pays the best dividends. " GET

BUT YOU'LL BE EXC ITE D the very day it' s STA RTE D NOW -
de livered to you - you'll start right in calculating a tax ded uct ible for 7~'--k.{ ~~ /-
basic statistic on page I , so you' ll get instant confidence professio nal s. , ..~

---------------------~YES, I want to learn sta tist ics fast and easy with your new me/hod. If I am not mor e tha n satisfied I ca n returnI it fo r a quick re fund . RUS H me the guidebook or co mp lete kit I select below (kit contains the guidebook and a I
mo dern TI -35 statistica l calcu lator).I MAR KET SURVEY DISCOUNT: I want to save $1 o n each g u idebook o r kit I orde r - he re is th e I
profess ion I' m going to use statistics for ..

I STATISTICS GUIDEBOO K KIT Enclosed is my 0 Check, lJ M.O.: or charge my MC or VISA I
I How many? 0 $14.950$39.95 ca rd no. expires I

Handling/Sh ipping 1.00 2.00

I Tax (within California) .90 2.40 IMy name is

I
Market Survey Discount -1 .00 -1 .00 Z

~ITOTAL My addres s is i5

I For AIR SHIPMENT add $3 per item City State Zip ~I

I IPHONE MC or VtSA ORDERS to (714) 831·2637 I ~o l
Cardhol de r & mail in g add ress if not as above

I OUTSIDE USA, s urface s hipp ing is $2 per book or '" I
$5 per kit and air s hipment is $5 per book or $10 EduCAL C Publicati on s
per kit · U.S. FUNDS please. 27963-S Ca bo t Road, Lag una Niguel, CA 92677



NEW RODUCTS
For more details use the free

information card inside the back cover

CB TRANSCEIVER SYSTEM, Real istic
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

CIRCLE 121 ON FREE INFORMATION CARD

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-micro volt
sensitiv ity (for 10 dB signal plus noise to
noise), and adjacent channel rejection of 60
dB (at 10kHz); 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
B030K, is designed to meet the universal
need for a light to get into those impossible
holes, cracks, and cavities encountered by
everyone involved in building, repairing, or

CIRCLE 122 ON FREE INFORMATION CARD

servicing today's complicated machines and
devices.

The Bend-A-Light is a high-intensity, op
tically focused light on a ten-inch flexible shaft
which can be bent and rebent to fit into any
'I.-inch hole or crack for inspection, retrieval
of parts, or repair. The brilliant pinpoint of light
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TOP GRADE
HAND TOOLS TO FIT
YOUR POCKET BOOK

§ ~
FEATURES HAND MADE

BOX JOINTS

~ 0
ADJUSTABLE HUMAN
COIL SPRING ENGINEERED

Availab le at better d istributors
ADVANCED TOOL TECHNOLOGY, INC.

"Too ls for Tomorrow 's Technology"
18217 Parthenia St. • Northridge, CA 91325 .213/993-1202

AltADVANCED
TOOL

".' TECHNOLOGY "'C
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WARNING!
Electric Power
Pollution,
Spikes,
Interierence
& Lightning
HAZARDOUS to
HIGH TECH EQUIPMENT!!

MicroComputers, VTR, Hi·Fi, Lasers,
Spectrometers are often damaged or dis
rupted due to Power Pollut ion.

High Tech compone nts may interact!

Our patented ISOLATORS eliminate
equipment interacti on, curb damaging
Power Line Spikes, Tame Lightn ing bursts
& clean up interference.

Isolated 3-prong sockets; integral Spike/
Lightning Suppressor. 125V, 15 A, 1875 W
Total, 1 KW per socket.

ISO-l ISOLATOR. 3 Isolated Sockets ;
Quality Spike Suppression; Basic
Protect ion $69.95

ISO-3 SUPER·ISOLATOR. 3 DUAL Iso
lated Sockets; Suppressor; Com-
mercial Protecti on $104.95

ISO·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 At<, HI, MA, PR & Canada )

SATISFACTION GUARANTEED!
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2 Ghz
MICROWAVE

ANTENNA

• Built-in down converters • Tune
1.9-2.5 Ghz • Operates on channels
2-6 • 22 dB gain resonant disc an
tenna • Standard 12-16 vee power
supply • Mounting bracket for hori
zontal or vertical polarity • Comes
with 60 ' coax with connect ors . 3 '
[urnper cable. 75-300 ohm and 300-75
ohm adapters. complete instructions.

~o>
'<l
:~
~ with 52 dB Overall Gain

$
~

j
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PROTEUS IT....
the lead synthesizer

that has
it all

You....ie alw ays had a 101 o f opt io ns

You could have the convenience and easy operat ion of a nor.
rnanzed synthes izer If you were willing to giv e up the 'o'er .
satli ity o f mod ula r equ ipment.

Or th e unlimi ted spec t rum o f l on e co lo rs and timbres o f
mod ules If YOu d idn 't rtund the cumberso me pa ten co rds an d
t im e required to se t up or change a pa tch

You co uld ha .... e programmabl e preset s If you cou ld rai se the
bucks, o r lo w-cos t equip men t If yo u co u ld sta nd th e sna p
c rac kle-pop.

You co uro even ha ve su ch tec hn ic ally mn ovauv e feat ur es as
co mp uter con t rol o f VOIce and se quenc e If yo u had the
tecti ruca t savv to destqn It al l and ma ke It work

No w you have ano th er opti on YOU CA N HAVE IT AL L WI de
range. preci se . tow -no rse. pr ese ts . m ean ingf u l pat ch bay and
an easvtouse co mpu ter Int erlace

All at a onc e th at' s nothing bu t unbelievabl e. the eas y-to
assemb le Pro teus I KIt. was~now $399

ORDER TOLL-FREE WITH
VISA OR MASTER CARD

1- 800- 654-8657
Sim ilar savings on othermiAkits,

ask forour freebrochure.
Want to kno w ma rc ? Pro teus I 's USing/A ssembly man ual
whi ch Inclu des a dem o tap e wil l answ er all o f yo ur c uesuons
The once. S10.00 IS re tu nda bre up on purchase o f th e ki t
Direct mail orders and inquiries to: Dept:12R

IDiAElectronics, Inc.
1020W . W ilsh ire , Okl ah oma Gty , OK 73116 · (405184J.9626
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LONG-RANGE MICROWAVE ANTENNAS
with Separate Down Conv erters

FULL-YEAR WARRANTIES!

62 dB
Gain Only $1 9995

58 dB
Gain

Amateur
32-Element

Vagi Antenna
• Not a kit. so it' s easie r to sell > 1.9-2.5 Ghz
• 38 \-''' long • Die- cas t w at erproof
aluminum hou sing • Wi thstands .tem ps
- 40' to +140' F. • 50-o hm type " N co n
nector • Mo unt ing hardware inc lude d .
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1-inch fiber carbon die-cast low-frequency
transducers. High frequency is produced by
thirty 5-inch electrostatic elements.

The model ZS 30-4 is priced at $4500.00 a
pair.-JansZen Electros tatic, Division of
Soundmates, 796 29th Avenue Southeast,
Minneapolis, MN 55414.
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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-TRI is priced at
$9.17; the three-color refill, model R-30-TRI,
is priced at $7.01.- 0 K Machine and Tool
Corporation, 3455 Conner Street, Bronx,
NY 10475. R-E

WIRE DISPENSER, mo del 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-

• Tuneable temp -co mpensated L.O . • Power supply with buil t- in A-B switc h
• High gai n. low noise figu res • Convenrent mounting tabs · Wea ther
resis tan t housings · For di stan t or low signal areas > Two mic rowave pre
am p stages . 2.1-2 .3 G hz • 20 Mhz Input band-wid th . NOise fig ure: S.dB •
TV channels 2-6 • 75-ohm type " F" o utput • 50-ohm type "N" Inp ut
rmped ance » Aluminum housing . Withstand s temps from - 40' to + 140"F.

1lI-- - - - - - - - - - - - 0ealer inquiries invited..------ ....

G.M.A.
79-59 264th St. , Floral Park, N.Y. 11004

212-929 -3505/212-544-5990

is effect ive 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 B0 30K, is priced
at $39.95.- L & W Enterprises, Inc ., 200 S.
Washington, Royal Oak, MI 48067.

Vital protection
for PC Boards

~
"

~GO ~ •

°G" ',O '" ' ~ ~~ I~
r

Be safe. Desold er PC components
with Endeco iron s. Get proper HEAT
TO MELT and st rong VACUUM
AC TION TO LIFT solder and cool
both PC boa rd and component
w ithout damag e.

These PC co mp onents replaced fast
with Endeco desold eri ng or solde r
ing tools.
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Enterprise Development Corp.
5127 East 65th St reet

In di an ap oli s. IN 46220
Ph o n e: (317) 251 -123 1
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Endeco professional features include
safety light th at denotes high . low
and olf on swi tch mode ls. 55 con
structinn for long life. light weight
and balance for easy use.

Contact yo ur d istributor for Endeco
desoldering and soldering irons.kits
and equipment- or wr ite us today.

SPEAKER SYSTEM.JansZen model ZS 30
4 is electrostatic and has two components.
Designed and styled to disprove the notion
that e lectrostatics have inherent short 
comings in the areas of power-handling

capabilities and dispersion characteristics,
the model ZS 30-4 has a new electrostatic
diaphragm with the lowest mass of any mate
rial used heretofore, offe rs failure-proof
electrostatic elements (nine thousands of
one percent field-reject ion rate), and has four



HOBBYCORNER
Help from our readers

EARL "DOC" SAVAGE, K4SDS, HOBBY EDITOR

T HIS MONTI I SEEMS TO BE A GOOD T IME TO

pause and thank those of you who have
written to offer help to others. Your answ 
ers and sugges tions are appreciated. It is a
goo d time. too . to pass along some of
your help ful hint s to those who may have
experienced similar problems.

Little shocker
Ernes t Worley of Irvine. CA went to

the trouble of ana lyz ing the " Litt le
Shocker" circuit that appeared in the this
column in the August 198 1 issue . Among
seve ral impro vements he suggested are
two of specia l interest.

recovery with each pulse while still pro
tecting the transistor from breakdown .

In addition, Ernest adjusted the values
of the capacitor and resistors to increa se
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 -

GAS
OISC.\o\ARGE

TUBE:

/

REMOVE (SEE. F IG 3)

FIG. 2

former. If it is not a circ uit like an audio
amplifier , where fidelit y is important ,
give the Zener a try . It may impro ve cir
cuit eff ic ie ncy and conserve ba ttery
power.

Thanks, Ernes t. for sharing the battery
saving-Zenerwith us.

Induct ion timing-light
David Reading of Marshfie ld, WI off

ers a good solution to James McDanie l's
desire to change his timing light to the
induction pick-up variety (April 1982).
Careful selection of the few extra parts
requi red - especi all y th e triggeri ng
transformer- will allow you to fit it all
into the original light case.

Figure 2 shows a basic high-t ension
timin g-light circuit. Figure 3 shows a cir
cuit with David ' s adde d parts (note that
the res istor show n in Fig. 2 has been
removed) . He says any 4-k V tr igger

FIG. 1
ORIGINAL

GAS
OISGI-I ARGE.

TUBE:

transformer will work fine and sugges ts
one sold by Mouser Electro nics (11433
Woodside Ave . . San tee . CA 9207 1) as
their stock number 42FM40 I .

David has tried seve ral different sty les
of induction pickups . All had three to five
turns of wire around the core and they all
worked fine. He caut ions 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 timi ng lights.

15k
2W '

FIG. 3
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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 chan ges to
yo ur atte nt ion so mu ch becau se the
shocke r circuit is especially deservin g,
but rather because the addition of the Zen
er diode across the prim ary of the trans
former can be applied to other situations.

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

The most significant change is shown
in Fig . I . If you compare it with the
original circuit, you will see that Ernest
has added a 12-volt Zener diode in series
with the IN9 14 across the primary of the
output transform er . The Zener allows the
transformer to make a more complete

To better meet your needs, "Hobby
Corner" will undergo a change in di
rection . It will be changed to a
question-and-answer form in the near
future . You are invited to send us
questions about general electronics
and its applications. We'll do what we
can to come up with an answer or. at
least, suggest where you might find
one.

II you need a basic circuit for some
purpose, or want to know how or why
one works, let us know. We'll print
those of greatest interest here in
"Hobby Corner." Please keep in mind
that we cannot become a circu it
design service for esoteric applica
tions; circuits must be as general and
as simple as possible. Please address
your correspondence to:

Hobby Corner
Radio-Electronics
200 Park Ave. South
New York, NY 10003

AN INVITATION
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CIRCLE 98 ON FREE INFORMATIO N CARD

Number

City State

Charge to

KRAKIT'" is an adventure and a
trea sure hunt for the ZX81 and TS1000
computers . The bank accou nt and prize
money actually exist. Be the f irst to
crack the puzzle and the prize is yours.
On ly one pr ize wi l l be awarded.

SOLVE 12 CLUES LIKE THIS!
Where i t all bega n. Where the torch was
firs t li t. Where muscles and sinews
stra in. Where our heros win acclaim.
Where the symbols ho ld th e key .

KRAKIT' " cons ists of 12 c lues on a
ready-to-run ZX81 or TS1000 cassette
tape (16k RAM). The answ er to eac h clue
is th e name of a country, a c ity or tow n,
and a number. If you are the first
qualif ied enta nt to so lve all 12 c lues and
dec lared the winner, you rece ive two
t ickets to the c ity of the secret
KRAKlr" vau lt location. When you
arrive at that locat ion, a check fo r a
mi nimum amount of $20,000.00 (U.S.) w ill
be presented to yo u. The amount of the
pri ze money is augmented wee kly.

TS1000·ZX81

____ Zip •

All ow 2 week s for persona l checks. •~ • • m •• • _

Dealer inq ui ries welc om e.

RULES
1. The first qualif ied ent rant to be confirmed
by the judges to have completed all the clues
correctly is the winner.
2. There will be one winner only.
3. No persons connected to International
Publishing & Softwar e Inc. or thei r families are
eligible to enter KRAKIT'"
4. This offer is not valid where prohibi ted by law.

5. Due to the confidential nature of KRAKIT'"
we regret we are unable to enter into any
individual correspondence. All the required
informatio n. includinc how to claim the prize.
is on the compute r tape.
6. The winner will be required to sign an
aff idavit of compliance with these rules.

TS1000-ZX81
OWNERS

KiAKlfM

@ iAJ
WIN S20.000m-ore

......l1li INTERNAT IONAL PUBLISHING & SOFTWARE INC .
~~ P.O. BOX 1654, BUFFALO, N.Y. 14216#.-------_. _-- ----_..~Mailla: •
...~ INTERNATIONAL PUBLISHING & SOFTWARE INC .
~~ P.O. BOX 1654, BUFFALO, N.Y. 14216

Please send __ copies o f KRAK lr "
at $19.95 plus $1.50 shipping.

Total __ enclosed is 0 check 0 money order

you ca n measure the speed of almost any
thing with the system described here . It
will comp letely eliminate errors due to
human reaction-t ime . as well as errors
(rea l or imagined) that might be due to
favo ritism.

Ce rtainly . anythin g slower than a bul
let will present no difficu lty . All you have
to do is to slow down the clock to a rate
that is appropriate to the event you are
measur ing .

Mosquitoes aga in
Summer is an interesting time of the

year. Many of you becom~ involved in
warm-wea ther activities and electronics
expe rime nt ing recei ves less attentio n
than it does in other seaso ns. Your outside
acti vities 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 mosqu ito repelle r. If you
have a problem with those inferna l 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
ment s about its value .

It may be helpful to summarize the
comments I have received over the last
couple of yea rs. Before you plunge into
bui lding a repeller. you should know that
the number of readers who think it is great
is about equ alled 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
ex perimental basis .

I am beuinni nc to thin k that the
effectiveness'"of a ~osquito repeller is .
like beauty. in the eye of the beholder.
Certa inly . 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 certa in com
ponents in the circuitry are critical. The
speaker. for instance . could make a con
s ide ra b le differe nce in th e un it ' s
effect iveness . (Has anyone tried using
one of those inexpensive piezo-clerncnt
tweeters") In addition. I have been led to
be lieve that the frequency of the oscilla tor
is critical .

It would be nice to resolve the question
once and for al l. If 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 buil t a
repe ller that seems to work . let us know
the exac t pan s you used and the oscillator
frequency , as close as you ca n measure it.
If you have do ne any actual experiment
ing with sound and the little beasties. tell
us about your results .

Because of the continuing interest . I'll
stan a " mosquito" file and~~hare its con
tent s from time to time . If you have any
th ing to contribute to that file please write
in and share it with us. R-E

Bullet veloc ity
Randolph Richter (Sc henectady , NY) ,

J.A . Keys (Long Beac h. CAl and others
were quite helpful with the problem of
mea su ring bull et ve loc ity (December
1981 ). The solutio n . of co urse , is to
measure the time it takes the bullet to
travel over a know n distance as accurately
as possible .

The usual approach is to place two
wires a give n distance apart and then
break them with the bu llet. 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.
that it isn 't too hard to do provided that the
wires are close and the rifle (or pistol) is
supported by sand bags .

In any case, it is easy enough to meas
ure the di stance betwee n the wires . Now,
if you on ly knew the length of time be
tween the breaking of the first wire and
the breaking of the second one, finding
the veloci ty would be easy.

Everyone seemed to go about timing
the breaks in ju st abo ut the same way. A
counter circ uit 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 dist ance and
the time. you can divide the first by the
second to get the ve locity. Let' s now look
at the actual techn iques our readers used .

L A . and Rand olp h use different cir
cuits to measure the time . J .A . uses an
internally triggered com mercial counter
that' s enabled by an EXC LUS IVE -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 fro m desig ns in Radio Shack' s
Engineer' s Notebook. His circu it 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 co unter.

Breaking the second wire stops the
clock by turni ng off its power. When the
clock stops , there are no more pulses for
the cou nter to count and the display
freezes . showing the numbe r of pulses
that were co unte d between the wire
breaks. Neat!

If you are thinking of measuring bullet
veloc ities . I should tell you that almost
every response to this prob lem that I re
ce ived incl uded one piece of advice:
OBSE RVE FIREA RM SAFETY PRO
CED URES! That is very important and
only a fool thinks it is " silly" to repeated
ly go throu gh a safety checklist when
conducting tests like this .

Forgettin g about guns for the moment.
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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 destroye d .
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 ser ies
circuit. ideally the supply voltage divides
evenly bet ween the two devices, as
shown in Fig. 7.

Compl ementary pairs are used qui te
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 RL to
reprodu ce the full cycle . In a prac tical
application , RL could be a loudspeaker.

The comp lementary- pair circuit show n
in Fig . S-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 I + (R4/R3), and the
power gain is the product of the voltage
and current gains. The input impedance is
approximately equa l to R I while the out
put impedance is R4R6 /(R4 + f32R6),
where f32 is the beta of Q2 .

Two variations of the circuit shown in
Fig . S-b are frequently used. In one , R4 is
omitted while R3 and RS are shorted .
Now , voltage gain drops to I 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 charac teristi cs are the same as
for the first variat ion except that the out
put impedance drops to near zero .

Q1

rVIN

l C3

~ R4

''1 VIN
Q2

I R3

~

-vee -=
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continued from page 78
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FIG. 7-WHEN TWO TRANSISTORS ARE con
nected in seri es, the supply voltage ideally will
be split evenly between the two devic es.

FIG.6-THE DARLINGTON AMPLIFIER con sists
of two cascaded emitter-follower circuits.

of r, and rhare negligib le when comp ared
to RE and R[l and ca n th erefor e be
ignored. The load across RE can be very
small, but should be no less than ten times
the calculated output imped ance .

In addition to the direct-coup led Darl
ington arra ngeme nt, transistors can be
connected in series or in parallel. When

FIG. 8-COMPLEMENTARY TRANSISTOR CIRCUITS. The one shown ina is a pus h-pull audio ampli
fier. The one show n in b can be modified to meet a variety of circ uit requirements.

connected in parallel, a two-transistor Anot her form of direct-coupled circuit
co mbinat ion can theoret icall y deliver is the differe ntial amplif ier. That ex-
twice the current each individual device is tremely useful circuit will be the subjec t
capable of suppling . For that to be true . of the next part of this article . R-E

$9.95

$9.95 1

S9.95

$14.95

PROGRAMMERS' AID S
ZXAS Machine CodeAssembler
ZXDB DissassemblerI Debugger

$9.95 eaeh

GAMES
MAZOGS
Amaze-adventure

INVADERS
10 levelsof play

STAR TREK
ZaptheKlingons

DICTATOR
Political adventure

EGE DEGREE

CONSTELLATION
Turnyour ZX81 intoa telescope
with this amazing simulation of
the night sky. Instructive
booklet included . $14.95

I I

Softwareon Cassette
MULTIFILEPLUS.

Data storage system for 16K to
64K systems. Flexible. user
defined setup. Includes pro
gram tape. detailed instruction
manual , 3 data tapes. storage
case. $34.95

c
Put Professiona l Knowledge and a

PROFESSIONAL KEYBOARD. Makes your ZX81 easier to
use. Enter programsquickiy and error-free. Plugs straight in
to your ZX81 without any soldering. Has 47 keys and a full
space bar. S85.00

32K RAM. Expand the memory capacity of your ZX81 with
this direct·plug-in module. Fully compatible with Sinclair' s
16KRAM (to giveyour ZX81 systema full 48K). S99.95

64K RAM. Expand your ZX81 memory capacity to its max
imum. Plugs in directly to your ZX81. S149.95

Send _
Am!. enclosed _

Name
Address
City State Zip _

Mail to Gladstone Electronics,
1585 Kenmore Ave., Buffalo N.Y. 14217

Checks or money orders. No COOs. Add shipping.

in your Electronics Career through

CIRCLE 31 ON FREE INFORMATION CARD

Get Serious About

No commuting to class. Study at yo ur
own pace, while co ntinuing your present
job . Lea rn from easy-to -understand les
sons, wit h help from your home-study
instructors wheneve r you need it.

In the Gra ntham electronics pr ogra m,
you first ea rn your A.S .E.T. degree, and
then your B.S.E .T. These degrees are ac
credi ted by the Accr editing Co mmission

(J) of th e Nat ion a l Home Study Council.g
z Our free bulletin gives fu ll details of
~ the home-study program, th e degrees
t3 awa rded, a nd the requirements fo r eac h
~ degree . W rite for Bulletin R-82_
w
QGra ntham College of Eng ineering
~ 2500 So. l aCienega Blvd.
a:

Los ngeles, Ca liforn ia 90034
102



MARKET e NTER

SATELLITE TELEVISION

EDUCATION & INSTRUCTION

QUALITY MICROWAVE TV SYSTEMS

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

COMPUTER SOFTWARE

SLOW SCAN TV
SEND and receive video pictures over ordinary
phone lines or amateur radio with VIDEOSCAN.
Free broc hu re. MICROCRAFT, Box 513 RE,
Thiensville, WI 53092 (414) 241-8144

SINCLAIR ZX80/81 users send for free software
and copy of software newsletter, write Z-WEST, PO
Box 2411, Vista, CA 92083

COMPUTERS

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

SATELLITE antennas-<:omputer generated point
ing angles for your location-angles for both polar
and alti-azimuth mounts provided-1 3 satellites
covered-$6.00. REDDIG SCIENTIFIC, 5331 Hick
man Road NE, Newark, OH 43055

Special Category: $10

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETIERS.)

To run your own classified ad, put one word on each of the lin es below and send thi s form along with your check
fo r 51.90 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 advert ising you wish your ad to
appear. For special headings, there is a surcharge of $12.
( ) Plans/Kits () Business Opportunities () For Sale
( ) Education/Instruction () Wanted () Satellite Television
( )-.,---- - - - - - - - - - - - - - - - - - - -

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 amplif ier s ,
downconverters. East to bu ild. Save hundreds
of dollars! Exciting instruction manuals include
everything you need to know! $10.00 each or for
more information writ e: XANDI, Box 25647, De
pt. 21E, Tempe, AZ 85282

INTERESTED in Home Satellite Television-Don't
buy anything until you've read the Homcsat Hand
book & Buyers Guide. Our book tells everything
about home satellite TV and may save you hun
dreds , even thousand s of doll ars in your selec
tion and installation of a system! $10.00. H & G
HOMESAT SERVICES, Box 422, Seaford, NY
11783

SAT~LLIT~ TU MAGAZIN E
Much More than ~ magazine.

SATELLITE TV is a complete guide.
SATISFACT ION GUARAN TEED OR MON EY BACK.

$6.95 plus $1.50 postage & handl ing .
SATELLITE TV MAGAZINE

P.O. Box 2384 · Shelb N.C. 28150 - 7041482-9673

Highl y Effective Ho mo Study BSH Deg ree Pro
g ram for Expe rie nced Electro nic Technic ians
Our New Advanced Placem ent Progr am g rants
Cred il le r p revious Schoo ling &.Prof essiona l Ex
perience. Adva n c e Rap id ly! O ur 36th Year !

f REE DESC RIPTIVE lITERATURE!

Cook's Institute of Electronic s Eng inee ring
DESK 15 , P.O . BO X 20345 . JACKSON. M S 39209

NORTHSTAR satell ite 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

PRICE break on 7 fo ot parab ol ic antennas .
$116.00. U.P.S. shippable. Send $1.00forbrochure
to: BOS'S ELECTRONIC SERVICE, 7605 Deland
Ave., Fort Pierce, FL 334 50

DRAKE satellite receiver with modulator installed
only $969.00. Satell ite and microwav e catalog
$1.00. TEM MICROWAVE, 22518 97th Ave. No.,
Corcoran, MN 55374 (612) 498-8014

UNIVERSITY degrees by mail! Bachelors, Masters,
Ph.D.'s...Free revealing details. COUNSELING,
Box 317-RE1 2, Tustin, CA 92680

Earn up t o S6 00 a Week & Mor el I .~APIO~f~~.I"tlOHl
No cos tly sc hool - The Original FC C T.~tS · I'
Answe rs ex am manu al that prep ar es you at . t". • ~_ .
home lor FCC Ge neral Rad iole lep ho ne t tcen se. .., _ 0 -

Newly revised multiple-choi ce exa ms cover all l- . ~"":. _ .r*'

:::a:ret~~~esd e~~.~~eCn:~t~~u~~~ ~1~~~S·~~':.: COmmanD.
paid. Mon eybac k Guara nlee . PRoDUcnonS ....
D~pJ.E P.O. ~o x 2 6 348 . Sa~~i sco, CA 9 412 6

PLEASE INCLUDE FOR OUR FILES YOUR PERMANEN T ADDRESS AND PHONE NUMBER.

CLASSIFIED COMMERCIAL RATE for firms or individuals offering comercial products or services).
51.90 per word prepa id (no charge fo r zip co de)...MINIMUM 15 WORDS. 5% discount for 6 issues,
10% for 12 issues within one year, if prepaid.
NON-COMMERCIAL RATE (for individuals who want to buy or sell a personal item) $1.25 per word
prepaid...no minimum.
ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all caps) at 10C
per word. All copy subject to publisher' s approval. ADVERTISEMENTS USING P.O. BOX ADDRESS
WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PERMANENT
ADDRESS AND PHONE NUMBER. Copy to be in our hands on the 26thof 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.

PETERSON
ELECTRONICS
4558 Auburn Blvd.
Sacramento. CA 95841
19161486-9071
SPECIAL QUANTITY PRICING
Dealers Wanted · COO'S
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HAM GtAIil
CO H I'U T l lt S
sonWAltI

SCA ........l ItS • Ol' T1CS
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MICItO WAVl
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AUDIO VISU AL
....r:W I' ItO DUCTS

CO H I'O ....I ....n · KITS
AHTIQ Ul erect.
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THE MARKETPLACE FOR
NEW & USED

ELECTRONIC EQ UI PMENT
Delivered Monthly • Nationwide
$5.00 in u.s. ' I YEAR • JRO CLASS

$ 12.50 in U.S. ' I YEAR • 1ST CLASS
$25.00 in U.S. • LIFETIME · JRO CLASS
To: NUTS &: VO LTS MAGAZINE

P.O . BOX nn-s
PLACJ~~~~i_~:; 192670 :E

U. v. EPROM ERASE R
ERASE S U P TO

12 AT A TINE
........rr=~~
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WAPPINGERS FALL S NY. 12SQO PlUS'3.00P<mAG(

PROTECT your expensive co mputer, VCR,
te levision , and stereo fr om h a rmful
electromagnetic interference. Eli mi nate no ise
and static, protect against power line spikes
with inexpe ns ive filter. Guaranteed . Write for
free information. RAINBOW VIDEO, 5 Roxbury
Road, Rockville Centre, NY 11570

ANIK noise filter eliminates unwanted audio noise
from Canadian Satellite fu lly assembled and
guaranteed . $65.00 & $2 .00 Shipping. ARK ELEC
TRON ICS, P.O. Box 5689. Toledo, OH 43612

THE Protector cleans and prevents dust build-up
on all you r electronic equipment. Protect your in
vestmen t with our anti-static silicone shield. $4.95
includ es sh ipping. REEN COR P., 1241 NW Eighth
Avenue , Miami , FL 33136

MICROWAVE a nt e n n a s 2 100 -2600 M Hz ,
downconverter probe. 18" parabol ic dish 50 ' cab le,
power supply. 6 month war ranty. MDS ASSOCI
ATES, 2709 Val ecrest Road . Minneapolis , MN
55422 . JUST $139.95

CABLE TV SECRETS-the outlaw publ ication the
cable companies tried to ban. HBO, Mov ie Channel,
Show1ime, desc ramblers, converters, etc . Suppli
ers list included. Send $7.95 to CABLE FACTS,
Box 711-R Patas kala. OH 43062

FOR SALE

EPROM's 1·7 8 up 50 up

2716 (5V. 450n5) $3.95 $3 .55 CALL
2732 (5V. 450n5) 7.49 6.55 CALL
2532 (5V. 450n5) 8.49 7.55 CALL
2764 (5V, 300 n5) 19.95 CALL CALL

STATIC RAM
6116P-3 (150n5) 6.50 6.30 CALL
2114L·2 (20 0n5) 2.10 1.70 CALL

DYNAMIC RAM
4164-2 (20 0n5) 7.90 7.49 CALL

(150 n5 also available) CALL

SCANNER/monitor accessories-kits and factory
assembled. Free cata log . CAPRI ELECTRONICS,
Route 1R, Canon , GA 30520

RESISTORS V4W. V,W 5% carbon films 3¢ ea . NO
MINIMUMS. Cabinet assortments, 1% meta l films .
Requ est details. Bu lk pri cin g available. JR IN
DUSTRIES 5834 -C Swan creek, Toledo, OH 436 14

SAVE up to 50% on name brand test equipment.
Free catalog and price list. SALEN ELECTRO
NICS, Box 82-G, Skokie, IL 60077

THE Intelligence Li brary. Restricted technical se
crets-books on electron ic surveillance, lock ·
picking, demolitions, inve st igat ion, etc . Free
brochures: MENTOR, Dept. Z. 135-53 No. Blvd .,
Flushing, NY 11354

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

APPLE CLOCKCHIP
MM581 67AN.. s 1500

MP SYSTEMS
WILL IMPROVE

YOUR MEMORY .
16K EXPANSION KIT 64K EXPANSION KIT

8 pes 4116 200ns 9 pes 41 64 200ns

$11.95 $74.25

IMI"s'" In du stry Sta nda rd 5 114 " Wi nch ester Drsk
Dnve
6 mB S865 00
Sierne ns" 8 " Floppy D isk D ri ve

FDD 100·8 . S300 00

FRANKLIN ACE 1000
$1350.00

AND DRIVE YOU

S349.00

FREE catalog of surplus electronic parts and hard
ware. UNIVERSAL SO UND, Dept. RES . 2253
Ringling Blvd ., Sarasota, FL 33577 (813) 953-5363

ACTIVE
RECEIVING
ANTENNA

Gives excellent reception,
50 KHz to 30 MHz.

New MFJ- 1024 A cti ve Receiving
Antenna mou nts outdoors away fro m
elect r ica l no ise for max im um sig nal.

Gives excellent recepti on of 50 K Hz
to 30 MH z signals . Equivalent to wire
hundr eds of feet long . Use any SWL,
MW, BCB, VLF or Ham receiver .

High dynamic range RF amplifier. 54
in. whip . 50 foot coax . 20 dB att enuator
prevents receiver overload . Switch be
tween two receiver s. Select auxiliary or

activ e antenna. Gain control. " ON"
LED . Remote unit , 3x2 x4 in. Contro l ,
6x2 x5 in . 12 VDC or 110 VA C with

- opt ional adapter ,
MFJ -1312. $9.95.

$1291~S45oo
dllP9lngl

Order from MFJ and try It. If not delighted .
return within 30 days for refund (less shipping).

One year unconditional guarantee.
Order today . Call TOLL FREE 800-647- 1800.

Charge VISA. MC . Or mai l check, money order .
Write for free catalog. Over 100 products.

I : I I I ' : I I

Call 601-323-5869 in Miss., outsid e continental
USA, tech/order /repair info. T ELEX 53-4590.

M~ •ENTERPRISESr.., INCORPORATED '
Box 494, Mississippi State, MS 39762

MISC
CPU Z80A $5.29 ea.
CDP-1854ACE (UART) $4.80 ea.
16 K RAM Expans ion Kit

for TR5-80 Mod II I $12.95/8

.=--"';-' SUNTRONICS CO., INC.= 12621 CRENSHAW BOULEVARD
~~ HAWTHORNE, CALIFORNIA 90250
~STO RE HOUR S : "' on ·f " 900~"' lo6JOpm - s..o, 'O~ "' l o !> J'lm

IN CALIFORNIA OUTSIDE CALIFORNIA TOLL FREE

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

FREE speaker catalog! Woof ers, rnids, tweeters,
hardw are , crossove rs, grille cloth , plans, kits, in
formation . much more. Discount pr ices. UNIVER
SAL SOUND, Dept. RE, 2253 Ringling Blvd. , Sara
sota . FL 33577 (813) 953 -5363

NEW color computer joystick. Has brush aluminum
knob , hairtrigger firebutton, swivel type stick action,
extra long cab le and LED power indicator ! $39.95 +
$2 .00 S/H . SPECTRUM PROJECTS, 93-15 86
Drive, Woo dhaven , NY 11421 (212) 441-280 7

(213) 644-1149 1-800-421-5775
Mm Order ; $10. P/H : $ 2. Accept VISA. Mn te rca,d. Check or M.O.

~4-MCGEE'S
SPEAKER & ELECTRONICS CATALOG

1001 BARGAINS IN SPEAKERS
Tel.: 1 (816) 842 5OCr.l

19(;1 MCGEE STREET KANSAS CITY. MO. M1De

ATTENTION: Co lor computer users. Coco softw are
and hardwa re catalog. Send SASE to SPECTRUM
PROJECTS, 93-15 86 Drive. Woodhaven, NY
11421

POWER-AMP sub-assemblies, 100 walls rms.
.05% distort ion, completely assembled and tested ,
quant ity pricing ava ilab le. free brochure. CLAXTON
AUDIO, 317 4 Periwin kle, 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

5 50
12 00

S295
4 25
1 80
2 50
337
110
3 77
42 1
125

... S 695
34 55
400
620
8 55

17 65
875

EPROMS
56 5 2716 ..
90 0 2532

DB CONNECTOR

2708 ..
2732

5100 .00 minimum order.
Terms C.O .D . Prepaid or cred it to rated firm s.
F.O .B.: Laguna Hills. CA.
Shipping ch arges wi ll be adde d.
A ll prici ng subject to ch ange without notice.
C all for quanti ty pricing .
B ank cards acc epted : MasterCard, Visa

ASK FOR FREE FLYER
ASK FOR QUANTITY PRICING

6500 FAMILY

DB25P IRS2321. . . .
DB25S (Fe m ale)
Hood .
DB9P
DB9S .
Cover
DB15P .
DB1 5S
Co ver

R6502P.
R6511P
R6520P
R6522P
R6532P.
R6545P
R6551P

Hi gh reso lut ro n h tg h speed nq ru pen I O! Apple II'"
co m pu ter s Compatible wllh Frank lin Ace 1000

(J)
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Pric.
$ 1 . 3 4 .
$ 3 .25
$ 3.2 5
$ 4 .115

Curr....t
50mA
'OOmA
400mA
360mA

Voltage
7.9VDC
SVDC
.VDC
12VDC

Cat. No.
l e 8 3 3
E7 i e 1
eeeee
1 7 183

- Build it yourself & SAVE!
-Everything you need Incl.

comc rehenstve instr uction manual
- li ghtweight binoc ular type case
-F ac tcrv presclected &pretested compo nents
- Fcr night suveluance . IA communications &co ntrol,
doc ument authentication. thermal viewing & more !

----- SPECtFICATIONS: - --- - 
image Com erter . .Type 5032
Spec:traIRupon.. 500 to 1200 nanometers (100 max)
l ens 150mm, t3.0 10- tleld Inlra,..d terephoto

and 10 X Ramsden eyep*:e
Infrared Source i OO nanometer, 4500 max. candlepower
Ca.. Slze 7~" l( SVI" l( 2~"

Power R~ IIY DC (4 " 0 " cells or ~uho . not Inc l.)

~~~~~;:~ . : : : : ~~ IIneslmm $1 89
Focus Range . . .. . 3 It. to Infinity ONLY

• With 6 ft.
Cord I nd Plug

AS LOW AS

Reg. $180

~ FREE04
M all e-II LN 90 Mlnul. T ape
With Ea ch 5ANYO St ere o

SANVO MINI AM/FM

STEREO CASSETTE

PLAYER

Reg.$gO

oms $799 5
-Plays normal or metlil tlipe.

-Faaturas: Hlindy Cua • RaYlaw tunctlon. , locking
last tOfWard • rewind, plus and of tape auto-stop

-Includ• • loem cushioned IIghtwalght s lereo
headphonas , prot.ctlva carrying
cas• • shoulder strap

I : I • • - - . .

_ • SUPER ·A T THE SAME LOW PRICE I
41- UPRIGHT ELECTRO', Wloe usl. h om lto300mfd .. ....no us ...olt.gu. 100% mark ed 'good . .. , raz"
eO-DIPPED II ICA CAP I , Pop ular assor tment 01sty ln I values In dipped ··Sllvers-. red SIlvers , el c •. r ••a1

120-CAP SPECIAL, U ay ' l'\Cluda any of count I.., I.,~S . s'yles' values . A.U100% good mlll e" a l •••. r.z ..
120-TUBULA R CAPS, Ant . loP Qual. v.'uesr .nglng from l00mmf up l O.Ol ml " 1ooo'lOlI s ••.••••• ,.z ..
3 e O- PREP ORMm 112.W ROISTO RS , W.de u st of v.lues Many5~-10% to leranCIIS, l op nam es r .z .

eO-TO.02 RICTIPIIRI, Full wave SIlico n rectIfIers. PIV 4rN .VI:O.iV " 1A.. 100% malenl l. Wi llpacll r ,tal
1e O-MOLEX I OCKaYI, Mi kes U 16. 18 , . UP10 40 pIn soc kets U 1i3a·4 Iy pe comes ··on a sl np" ••. . _'.2 "

100_LONG LIAD DISCS, l 00~ pnme . m"kedSlockln usorted SIZesI n lues •••• ". ,z•••
3eO_PRErOAMED 114W REI IS TORS, Asst .values Ideal in many p C CIrcuIt s , . , " . 22 ==---

2 5_2N 3004 TRANS IITORS, Woder) u..d plullC NPN'Slll con for genera l SWItch Ing PtiOfE" 0fIDERs
lIpp llc all ons Htgh y,eld .TQ·9:l Cl se . " " 0 ~IN

:mIi~~~ 24 HRs.
E.:C. PI Sat & Sun

- Low norse level
«Suuabte lor - 40 " to ...160 "F
- HumIdIty & moIsture resI s ta nt molor
- Impedance protec ted
- 15 watts approx.. 75 clm or belief
"4·11/16· sq , x

, ·112· dee p

Multi·Voltage !ii"
• Precision Regu lated

POWER SUPPLY ~rI\'
-Input: ewttct tebte 115/230VAC .... l~
w/reseltable c irculi breaker protection P7412 "

:b~~~u~~~~~6~ :t~~a~~~cgv:a~mA, Reg . $29 PLUG-IN ~

_~I:;'l~D2C: ~iV~ . X 6 ' ONLY $24.95 ADAPTERS "

~ 'I 12V DC ~- s;~$~1ii·~3:4:--:~!!~...IIII.~~ _ DIGITAL HOBBYISTS' -
~~:to oP~,e:::n bn~~~s~~~CK • • • REJECT SUPEwR- SPECIALS!!!

»On board tactile feedback swftcbes for ume set • "GAS SNIFFERS" HISTLE
-Flash ing colo ns Indicate secon ds $16 15 ACTIVATED ...
- 511 6 · hIgh fluorescent blue dIgItS . -HObbYIs t SpeCial' 0 C C ...
-utrnzee Nal.lona l Se mi'S MM~5577 clock chIp rejects orrglOally designed to .O N T R O L BOARD
-SIze 3-31S·x 2 · x 314" - EaCh boa d 21 s;nse tOXICgasses & SOundalarm -SWI tCh Countles s devices ' .. \ f, I

- r V2 x 5J;. • $ at the SOund of a whist!
115 Volt 17384 2 for$13 7 98 - l n~ I Udes SUbmin j FET e~ct I . •

BLACK LIGHT F ' • microphone w/ 100k 0 ros ahc

~
/Sher Pierce 115 V I &necessaryci r . hm senSitjyjty controJ

- tnctudes 5' /,,· fluorescent bulb. PH 0 t 10 Amp -SpeCifica tions. CUItry NOW '
mounl.mg hxture wllransformer . ln.ltne OTO-ELECTRIC Sensitiyity· 6~~sponse:50-8K , $2 ONL
ONIOFF swttc h S 6 fl . cord Reg. $16.88 •CONTROL -2·5/8· X2·&8- (R .( %3db) 84

-P re-wn ec & ready to use $13 67 - Idear fa · .d G7052 eq Ulres 9VDCl • _
H71i1 ' r In 00f & outdOOr__ __-..J . _~I~~~~:~~l lYe projects ~o .'

. ~ Keytronics by e "·dr:nSPST,e/ayconl,otl.., TANK B ATTLE I~'

~
. . • . 86-Key ASCII -~I~ '~~~CI?Sed in a 3 J~ ,; CdS Photo e rec l r iC Ce /l TVOAMEBO . ~ r

COMPUTER -lOA1000 plasfoe modute ONLY -2S·pm DIP ARD lit-it, .'
KEYBOARD -1~~~~r:~fu~~:I~t $6.88 _~~;~~~:6j~~~~~:I~n~~~~~~~~ & boa~:-

A7328 H74tt g 2 for $12 00 explOding tanks 32slO~ldUa/ly COntrOlled .--..
-~~u~~~~~esde~aper~\~ la:~~~t~~~:~yC 's~~e~~I~~s& ONLY 2 SID - :oundS. on·screen sg:;nn~' motor & explOsion

• ED more!"
- . 5VDC " 54OmA. - 12VDC ' , 'OmA $29 00 COPPER-CLAD MSS2. SPECIAL $ 6 .4 4-SIze: 7Y2 · x 17 J;'; " x 2 · •

0 7427

- 4W pe r channel , SW AMS
- Comptet e with two 6 · x 4 ·

spe ake rs, wifing harness . ignition noise
s uppression kit & Ins ta llation instructio ns

-Feetures: ba lance & lone control . illuminated

_~~~de~ ~~I~e}~~i~~.d:~I J.~ . $79 VALUE
(less facep la te & co ntrol knobs) NOW
~~~~ires 12V DC neg . gnd . $49.00

75 WATT
12" WOOFER
-sooz. ce ramic magne t. foam
air s us pens ion & 2 "aluminum voice co il

- Die cast frame w /4 mounting holes on 9 · ct rs.
- Power: 75 W (AMS). 125 W (max) $59
: ~~~~~:~~Y5r.ange: 2S-~500 Hz. ea.
- Im ~~danc", 7 Ohms 2 for $109

Mot orola In-Dash
AM/FM·STEREO

PUSHBUTTON
RADIO

-Watch cable or premium
stlitlons on 2nd (3rd or
4th) TV set without
extra I. as!

-R.cord c.bt a TVwhila
watching anot her cabla
or reg ular stlitlon

-U. a your ramota control on all chann.ls (If TVor VCR
Is ramota controHq ulppad) Reg" $56

- Add. all channals from A thru W $44!J 8(Use In add ItIon to prImary co n,
veri er supphed by your cabk!t co )

Astec
TV VIDEO
MODULATOR
- ASTEC type UM-1082
-vroec output to 75 Ohm,
TV inpul on channel 3 or 4

Reg. $8.88 :~~:~;;;',S~nxi~~~ x 7/S"

O~~Y $4.95 m oo

~
wjS iiIA. At Last lIThe VERY Affordable."n .. IimlD sinE::lair- mee I

r.~1 .~~ APROGRAMMA~~~~L~o!~~eaturlng: ~~
oZ80A Based Four Chip Design ~

~ 02K Memory (Opln' 11 6K RAM Modul e Avail.) I>o",~
.f oDurable 40 Key Membran e Type Keyboard oSlngl e Key Entry 1i"(J1.

_ oGraph Drawing & Animat ed Displ ay Facilities
Use With Any TV & Casselle Player (Not Inc luded) Size: 6'," lC 6\" lC 1!',"

Choo• • from Over 20 SO~TWAREPROGRAM CASSETTES $ 9 9 A,7471
-VU-eALC _Inven tory Control -T he Checkbook Manage r -The Coupon Ml n.ger 0 NL:Y
-Crltlc.1 Path An. lys ls -Th e Budget er -Th . CUM G.m. :-:;::::::=::-:-:--:-:-:-=::-::=::-:===:-....:;'"
-M.nuf. c:lu ring Cont~ $15.05... -Stl l• •• C. p1t1ts
eFlight Simulator - The l OIn Amortlur - Chess $12.05• • •

-The Stock o pu:n
1
:~~~z~~ · :~~:g'.';:~r:rT:;~~r Math -T he M fx~ Gam. Bag .1

- Th. Organiur -Th. starn p -The Gambl.r _Backgammon -St ati stic . SO.OS • • •
Collector $ 1 e.os... $14.85• • •
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FOR SALE BUSINESS OPPORTUNITIES COMMUNICATIONS EQUIPMENT

PICTURE TELEPHONE

ATARI repair business . Start your own . Send $5.00
for more informat ion to: IRATA REPAIRS, 2562
East Glade, Mesa AI., 85204

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

REEL TO REEL TAPES

RF MODULATORS ~
for the video Industry4 \

$all 1II l.Iton __I I I!lnlUHfl
(ttl & III ~ rItCIrIls • all htcnclft1lUflfS... lacllNl ln& '&I' ntw
A"..,.... dtslDIN t'I _ t lulde c...,.,. I I.. In . dln sl,.
lill I f """ Itws, tMIIfII and k11l. FREI. CATALOG/;'b PHOn (C1ll) 9Il-lm

h • ATV Research
• • • IHE BROADWAYit ~(] DAKOTA CITY,REun l

CB RADIO

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
CRAFT, Box 513R, Thiensvi lle, WI 53092 . (414)
241-8144

POWER SUPPLIES

TRUCKLOAD sale, Ampex high quality open reel
tape, 1800 ' or 2400 ' on T' reels , used once , un
boxed . Case of 40, $45.00. Cassettes availab le.
VALTECH ELECTRONICS, Box 6-RE, Richboro ,
PA 18954

GET more CB channels and rangel Frequency
expanders, boosters , speech processors, FM con
verters , PLUslider tricks , how-to books , plans, mod
ifications. Catalog $2.00. CB CITY, Box 315OORE,
Phoenix, AI. 85046

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

ONE-MAN
FACTORY

HIGHLY
PROFITABLE

ELECTRONIC

"USED TV's"-Lucrative part or full time busin ess
in your home. Informa tion on buying, selling, pricing .
Many useful tips to get started . $5.00. BOX 19754,
Indianapolis, IN 46219

DEALERS wanted : MATV/CATV, antennas, nee
dles, films, free catalog. 212-897-0509. D & WR,
66-19 Booth, Flushing , NY 11374

Investm ent unnecessary. knowledge not re
quired. sales handled by profession als. Ideal
home business. Write today for fact s'

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

MECHANICALLY inc lined ind iv iduals desir ing
ownership of Small Electronics Manufacturing
Business-without investment. Wr ite : BUSI·
NESSES, 92-R, Brighton 11th, Brook lyn, NY 11235

MAKE money sell ing electronics . Who lesale dealer
catalog $5.00 (redeemable). ETCO, Dept. 533, Box
840, Champlain, NY 12919

LAWYER Business litigation , patents, appeals.
JEROME FIELD, B 292, Brooklyn 11230. Phone
(212) 434-0781. Eves. 434-1825

AMAZING professional music synthesizer kits
and plans. Polyphon ic, duophonic, monophonic.
Write SYNTHLAB, PO Box 4291, Helena, MT
59601

SYNTHESIZERS

VACUUM pump s, diffusion pumps (three) picture
tube oven s (two) disassembled. PIERCE, Flt.4, Box
255, Enterprise , AL 36330

RECORDS-tapes! Discounts to 73%; all labels ; no
purchase obligations ; news letter ; discount dividend
certificates; 100% guarantees. Free detai ls. DIS
COUNT MUSIC CLUB, 650 Main Street , PO Box
2000, Dept. 3- 1282, New Rochell e, NY 10801

UNUSUAL UHF subscription TV kits. Also micro
wave downconverters. Catalog 20¢. TROJAN,
2920 Shelby, Indianapolis, IN 46203

PRINTED-circuit boards: single side, prototype
and qua ntity runs ,qu ick delivery. Send positive, free
quotes. FABTRON, Box 925 , Columbia, TNA
38401, (615) 381-1153

COMPUTER EXPANSION
TR5-80 model-l to 48K-RAM without expans ion in
terface . Other enhancements for model 11111. Free
detai ls. WGS CO., PO Box 7363 , Bellevue , WA
98008

SEND and receive video pictures over dial-up tele
phones with Robot Picture Te lephone, seen in
August through November 1982 Radio-E lectron ics .
F.C.C. registered units availab le, kits, parts . Free
brochure. ROBOT RESEARCH, 7591 Convoy Ct.,
San Diego, CA 9211 1. (714) 279-9430

TIMEx/SINCLAIR SOFTWARE
ZX~81 and TS1000 software cheap! Catalog plus
two Christmas programs for $1 .00 and SASE:
FLORIDA CREATIONS, RE1, Box 16422, Jack
sonville , FL 32245

DISCOUNT TEST EQUIPMENT
LOWEST PRICES AND IMMEDIATE DELIVERY FOR OVER 40 YEARS

KEITHLEY B & K FLUKE

8062A

$229

3'h Dlglt.1 1
Functions·
0.1% DCAc
curacy s

Safety
Designed
Test Leads

8024B
1479BP

Dual Trace 30 MHz Trig
gered • 11.7nSRlseTime
• 5mV/cm Vertical Sen
sitiv ity • Probes. More

$285 $882

1405

5 MHz 3" Scope·
10mVIDlvision Vertica l
Sensitivity. More$229

4'h Digit·
0.05% DCV
Accuracy •
5 Functions

135

$122

3 'h Digit. 5
Functi ons·
0.5% DCV.
Accuracy

130

Ail Features
of LX303 •
Auto Dec
Imal • Low
Battery ln
dlcator •
Diode And
T r a ns l t o r

Test $96$91

3 'h Digit •
19 Ranges
And Func
tlons • Auto
Zero • 1%
DCAccuracy

HICKOCK
LX303 LX304

CALL TOLL FREE

800 535-9593
LOUISIANA TOLL FREE 800 462·9520

LEADER LBO 524L
LBO 522 I.---

$162

3'h Digit· 7
Functions·
29 Ranges·
0.25% DC
Accuracy •
Drop Proof.
Water Proof

BECKMAN
TECH 310 HD·100

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

Over 70,000 electron c Items ~
In stock for immediate de ivery. ~

1
3 'h Digit · 7

_ Functions ·
. . 29 Ranges ·

0.25% DC
. ' Accuracy

$135
(j)

oz
o
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o
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As above - with Vernier tuning: adjuslable tuning insur..
lotallracklng compatibilitywllhall TVsels. 541VC411 . .1U 5

HO' N" U ClaNN.L."0'.CON. LCalL. IV CONV••' ••

The new easy-to-use, easy-to-install, selective locking Al B
switchsystemlhat permits parentalcontrol overregular TVpro
gramming, pay-TV. cable TV, video tapes or video discs.
541VB345

Change channels, turn your set on or olt, or even fine tune
withoutleavingyour comfortableviewingposition.Channel 3out-
put. 541ZA0l1 ,I

I
~M:;=:=I==D~.---=A':':;;;:N~D~.~LO~C-=K=-=-+=:"':":':'=------L-~--------------

CONVERTERS
I 39~!R

I 541VAZ77 •. M~~~~CE
lowband 3-channel.
541VAZ16 Midband
hlghband 1-<:hannel.

NEA'VIDEO CON'IOL CEN'EI

1(1)
I Interconnects and operates

up to 5 videocomponents.
Hand les Cable TV, Games,
VCRs, disc players. etc. Enables you to viewTVwhile taping
ordubbing. You'll thinkupotherapplications. 54TVC619

--
,..~.

DEALERS WANTED

Y If.n OUi '0 " . OUl_'CII • TaAlllfOlUUU

,p .. B ttc ~J:rE::~si~ng~e<l .out-...
~e ry popular. Use to .. . .. .$2,29, $1.95 81./5

~
ouPle and match cable "e U./5 541AEI5Z ...with built in

TVto TVset. Also couples VCRmachi- CB interferencefilter . . .
nes,TVgames etc. 5-300MHz 541AE3IO su s. $1.75 EA.l5-----

o
m
o
m
~
OJ
m
:0

co
<Xl
l\)
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PLANS & KITS
PRINTED circuit boards from sketch or artwork. Kit
projects. Free detai ls. DANOCINTHS INC., Box
261. Westland, MI48185

CABLE TV converters and equipment. Plans and
parts. Build or buy. For information send $2.00. C &
o ELECTRONICS, PO Box 21, Jenison, MI 49428

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

METAL detectors, psycho acoust ic sound gener
ators, I.C. timed house light switches, electronic fish
lures, etc. Kit catalog-$1.00, FREELANCE ELEC·
TRONICS, PO Box 10004, Ogden, UT 84409

MICROWAVE television "downconverters." Ex
clusive new five stage design. Easily assembled.
Catalogue: $2.00 (refundable). NOS, Box 12652-R,
Dallas, 75225

OVER 200 projects and kits, send stamp for list.
MATCO ELECTRONICS, Box 316R, Cadillac, MI
49601

HARE
THECOSTOF

LIVING. •
GIVETO THE

AMERICAN CANCER SOCIETY. .

Y.one 0 CAPACITANCE METER .l pF to 9 9 9KuF
In 0 FREQUENCY COUNTER 35MHz

kit 0 SQUARE WAVE GEN . 1Hz 10 99KHz
o OHMMETER - 3 .5BMHz Xtal - Regulated PS- Five
.8 11 Readouts -Low cost TTL Ci rcuits-Automa t i c
Dec imal Pl acement-Be AMAZED -Build it for
5 60 or le s s. I Pur c ha se the plans,d riiled P.C.
board 4 -3/4" by 6-3/4" and fr onl panel decal
tor 521 79 BAGNALL ELE CTRONICS, R.fund_
179 May Street , Fa irf ield . Conn . 06430 o b i.

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

aline it y'ourself, 2K 4K EPROM computer chip
copier. BUildfor 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 «n.:..$39.00
UHF Sinewave Kit $37.00

Special Both Klts...•.•...•••$59.00
Informative Catalog......$ 2.00

Kits includ e all pa rts, manu al and an
etched & drilled PC boa rd. Send for
our' Inf ormative Cat alog' and fin d
out w hat t yp e yo u need .

J & W ELECTRONICS, INC.

P. O. BOX 61-B

CUMBERLAND, RI. 02864

APPLE builders-send stamp for our flyer of Apple
parts. IC sets, ROM sets, connecto rs, Shugart to
Apple modification kits, etc. ELECTROVALUE IN·
DUSTRIAL INC., Box 157·R , Morris Plains, NJ
07950

FREE 1982 catalog, Compone nts, kits, PC-board
material, enclosures . HAUCK ELECTRONICS,
1928 Fairacres Ave., Pgh, PA 15216

PC boards from your artwork . Prototypes . No mini·
mums. Quant ity disco unts . Free deta ils. Write:
TECH CIRCUITS, Dept. 6, PO Box 4471, Cleve
land. TN 37311

NEW: single board controller based on Z8671.
Write H.H.S. MICROCONTROLLERS, 5876 Old
State Road, Edinboro, PA 16412

HELP is here! The Radio Electronics Buyers' Guide
lists thousands of electronic. radio, microwave, an
tenna, and mechanical parts, along with who sells
them by retail mail order to hobbyists. Over 50
suppliers included, with address and phone number
of each so you can contact them immediately. $3.95
ppd. HALLWARD PRODUCTS, 39 Sunset Ct., De
pt. 2, St. louis, MO 63121

SUPER SAVINGS on electronic components, excit
ing kits, great variety of IC's, free catalog. MER·
CANTILE ELECTRONICS, Box 2503, Hialeah, Fl
33012

GET lab grade information from your oscilloscope .
Unique project adds single sweep, delayed sweep,
video sync separator to any triggered sweep scope.
Plans $6.95. 12" B&W video monitor $89.95. Direct
video conversion kit for Sinclair ZX·81fTS 1000
$9.95. Information $2.00, refundable. RANDOM
ACCESS, Box 41770R, Phoenix, AZ 85080

ELECTRONIC
ORGAN KITS

3-4 Manuals
THEATER and CLASSICAL

Re;undeble Parts
Wurlitze r reproduct ions Brochure $2.00 Catalog $2.00

diJh, DEVTRONIX ORGANS, INC., Dept 60
W 6101 WAREHOUSE WAY , SACRAMENTO, CA 95826

': - ~ , I ConsorICJc1tecJ EkKtronics Inc
_' c •

CIRCLE 60 ON FREE INFORMATION CARD

$6.7 5
(10 & up)

$7.50
(1·9)

• .7 mil conical stylus
• Response: 20 Hz-20kHz
• Tracking: 2-3gms
• Output: 4.8mV

• .4x .7 mil ellipt ica l stylus
• Response: 15Hz-20 kHz
• Tracking: 1% -2V2 gms
• Output : 4.8 mV

$9 7 5
• (10 & up)

CEI2011E

ACADAPTOR

CEI2010

Converts 120 VAC to 6, 7.5,
and 9 VDC at 300 mAo $3.99

PART NO. (1-9)

AC-453 $3 59
· (10 & up)

$10.75
(1-9)

$3.5 5
(10 & up)

$1.39
(1·9)

$1.1 9
(10 & up)

• 1 Year Warranty
• High Quality,

Low Price
• Box of 10 folds

int o Counter Display

PART NO.

CE369

$ 3.89
(1·9)

A R IA CASSETTE
TAPES

PART NO.

CE390

• Wet Type Cleaner
• Includes Cleaning

Solution
• Same as Maj or

Manufacturer

CASSETTE HEA
CLEANER

108
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THE SHACK®HAS WHAT YOU NEED FOR HOLIDAY PROJECTS
Plus Great Electronic Gifts for Everyone- Visit Us Today

Autoranging DVM A Better Way to Build! Computer Communication

NEW!

8995

• Tests Forward
Conduction of
Diodes and
Transistors

• Selectable " Range
Hold" Circuitry
Eliminates
Undesired
Switching to the
Next Range

Mlcronta ' 3' /2-019It LCD DVM. Our best-the
multimeter that " thinks" Choose the function
and it selects and disp lays the correct range
automatically. Big Iiquid-erystal disp lay. "beep"
cont inu ity and range- change indicator. Measur es
to 1000VDC, 500VAC. 200mA (both AC and DC),
2 megs resistance with super-accurate low
resistance readings . 63/8 x 3' /2 X 13/8". With test
leads, spare fuse. Requ ires two " AA" batter ies.
22-192 · 89 .95

Design and Debug .
Your Circuit on a
Socket. Tran sfer
It to Matching PC
Board-It 's Easy!

................ ......... ............. .................................................................................................................................................... ................................................ ...... .................... ... ................
• •••nn .................................................
:::::::::::::::::::::::::::::::::::::::::::::::

[6J 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. 2'/ ' 6x 57 11 6 X ' /'6".
276-170 3.29

[!j] Modular IC Breadboard Socket. These
" breadboards" togeth er horizontally or verti
cally. Silver-nickel contacts accept 30 to 22
gauge solid wire. Features two bus str ips, 550
indexed connec tion points . 2 ' /8x 6 ".
276-174 11.95

[Q Modular IC Breadboard Socket. Smaller
version of above has two bus strips, 270 in
dexed connectio n points . 2'/8x 35/8".
276-175 6.95

Four

NEW
ICs

Low As 179
Singl e-Supply UART. AY-3-1015. Full-duplex
univers al transceiver accepts asynchronous se
ria l binary characters and converts to a parallel
format. and vice versa .,Selectable baud rate.
number of data bits per character, stop bits and
parity mode . Fully buffered outputs. Low power.
4 .75-5.25VDC. 40-pin with specs and data .
276-1794 5.95
RS232 Quad Line Driver. 1488 . Interfaces data
termi nal equ ipment with data communications
devices. Can interconnect different logic families.
Protected. current-lim ited output. Split supply,
15VDC maxim um. 14-pin with data . .
276·2520 1.79
RS232 Quad Line Rece iver. 1489 . Use with
above. Will perform logic Ievel trans lation. Sec
tions can be para lleled to obtain multiple outputs.
Input signa l range ± 30V. Built-in inpu t thres hold
hysteresis. Sing le supply, 10VDC maximum. 14-
pin with data. 276-2521 1.79
Dual Peri pheral Driver. SN75446. Can take
a logic-level signal and drive a relay, solenoid
or other device di rectly, up to 350 mill iamps .
50VDC. DUMOS compatible. diode-elamped
inputs. Single 5.5VDC supply. 8-pin with data .
276-2530 2.79

Check These RFIIF Bargains
[bJ NEW! lliJ
99¢ 159
Pkg . of 2 Pkg . of 2

For Receiver projects, BFOs

[6J 455 kHz Ceram ic Fil ters. SFU 455-A . 10 kHz
bandwidth.272-1302 Pkg. 2/99 C
[!j] 5-60 pF Trimmer Capac itors . PC mount. slot
adjust. 272-1340 Pkg. 2/1.59

16-Pln With Data

SN94281 . Add cont rols and a
speaker to produce amaz ing
" arcade" sounds. Kids just
love it! 276-1767 2.49

Synthesizer IC249 Build a Gift!

NEW!

399

Bargraph Display

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

Actual
Size!

249

Just ' ' 132 XJ/8 X '/4"! SPOT
contacts : 1 amp at 125VAC.
55-ohm , 90 mA coi l. .100"
centers . 275-240 2.49

Micro SV Relay

o
m
o
ms::
OJ
m
:D

Portable Solar Panel

• 6 or 12VDC Output • 32 Full-Spec Cells

Ready-to-use panel of polycrystalline cells
turns you on to the " free" electrical power that's
available every sunny day! Ideal for charg ing
nicke l-cadmiu m batteries. Will also power radios.
calculators, toys and many other small devices
directly from 01' sol. Usab le output with full sun is
approximately ' /2 watt: 80 milliamps at 6V, 40 mA
at 12V. Special lens and detachable 5 x 4" reflec
tor panels allow maximum collection with mini
mum repos ition ing. 48" plug -in lead with cl ips.
53/4 x 4'/8 X 5/8". Not for permanent outdoor in-
stallation. 277-1250 24.95

NEW!
Radio Shack
EXCLUSIVE!

Low
As

119
" Soft -Feel" SPST Push-On/
Push·Off . 3A at 125VAC.
1 x 3/ 4 X 911 8". 3/8" mtg . hole.
275-1565 1.29
Moment ary. 275-1566 . . 1.19

12VDC Solenoid

Push Switches
NEW!

1'/. X 1'/16x 1' 11 6"

Plunger pulls in ' /8". holds up
to '/4 lb. For robotics. model
railroads, opening valves,
more. 31-ohm, 430 mA coil.
273-251 3.99

Built-In Transformers

[6J Adapts mikes having A3M
connector to ' /4" input jack.
274-016 9.95
[!j] Adapts high-Z mikes to XLR
input . 274-017 8.95

For com puters.
radio-control
models. more.
Quality Iinear
taper controls.
1" shaft.

Joystick Pots

495 Each

XLR Adapters

[bJ~==~!!!!!!~
NEW!&'i$;5;:::::9

lliJ II~!!!!!!!!!!!!!!!!!!!!!,,!~~
~~~J:

Neo n read
out warns
yo u if a
120VAC,
3-wire outlet
or extension
cord is faulty.

22-101 5.95

AC Outlet Tester

595

ltadl8 / haeK

Panel Lettering
'= .::=:=..-= -
=-=-:;~J~I NEW'
~ ~~~~ 259
~~-~ ~~f:~-~
;;.~ :;;:~i Four sheets
=:::...:::::: :: of rub-on let---== :: ters , symbols ,
;;:::""!:.:-;::;::::; :: numbers and
:::;::;::,',; :..: :;~ calibration
.- - - - - ::: marks .

270-201 2.59

A DIVISION OF TANDY CORPORATION. OVER 8500 LOCATIONS W ORLDWIDE

Retail prices may vary at ind ividual stores and dealers
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30-32 Mort im er St reet
Dept. P.R.
Lo ndon WIN 7RA
England

300 North Zeeb Road
Dept. P.R .
A nn Ar bo r. Mi . 48106
U.S.A.

Cit y _

Insti tu t ion _

Please send addi t ional information
for ...,---,--,...,-- _

Name _

Street _

Sta te Zip _

University Microfilms
International

51.00

Kit S18.00

SATISFACTION
GUARANTEED

·$15.00
Freq. Range UHF470·

889MHz Channels 14·83
Output Channel 3.

Available onrequest: Ch2 (I(4.Part No. B20
Modified High Gain Tuner. 515.00
1. The first thing wedois change thestandard

diode found in every tuner to a Hot Carrier
Diode.

2. The tuners output is then measured and
compared to our computer derived chart
from which we determine the correct
value coil to add across the IF output for
maximum Pre-Peaked gain.

3. The tuner is fed a standard 10db antenna
input, and while monitoring the output on
our Spectrum Analyzer, the tuner is tuned
to the desired channel and its oscillator is
offset for the desired output frequency as
follows:
Ch. 2:58Mhz Ch. 3: 63Mhz Ch. 4: 68Mhz

We call this steppeakingbecausethe tuners output looks like
a peak onour spectrum analyzer and the highest point of that
peak isactually adjustedf(l(thedesiredoutput.
4. Finally, we measure the tuners output one

more time which is again compared to our
computer derived performance chart to
ascertain the correct value of the second
coil which is added to the tuners internal
connections.

This procedure wasdeveloped by GILCO andits ourcomputer
derivedperfOfTllance charts that make our tuner better. That's
becausealmost everytuner gets a different value coil bef(l(e
it's peakedand then adifferentvaiue coil alter it's peaked. The
combinations areendlessand theway wedeterminethevalues
isoursecret.

A03

A04

New 2 Stage Low
Noise28db gain RF
Amplifier.Specially
designed forkit builders
New 1 Stage Low Kit S10.50
Noise14db gain
Amplifier
75·300 OHMmatching
Transformer.

F59 Coaxial Connectors. . . .30
Mall ordar only . se nd chack or money order to:

GILCO INTERNATIONAL, INC.
P. O. 8011117, CeralSlbleS, Fl33124

Tel. (305)823-5891 F(I(COO ordersadd10% shipping
andhandling(I(lorordersover$50. add 5%.

Fl.-Ildtnll Idd 5%'*s III. PleISI wrttl lor more inlonnIlIon

ACCESSORIES: AMPLIFIERS

ELECTRONIC PARTS KITS

Part No. B21 PrintedCircuitBoard. . . .. 517.00
1. This Printed Circuit Board uses only one

jumper, others use 9.
2. The component layout is screen printed on

the Component side of the pre-drilled PIC
Board.

3. The solder side of the PIC Board is covered
with High Temperature Solder Resist for
ease ofassembly.

4. This PIC boardwas designed to take advan
tage of the Gilco High Gain Tuner which
means its circuitry is simpler and more
efficient than those circuits that require
inferior Varactor Tuners.

PRINTED CIRCUIT BOARDS

Part No. B22 CompleteParts Kit. . .. . . 580.00
All resistors (30), Potentiometers (1-5K, 3·1OK), Panel Mount
Potentiometer (10K), Electrolytic Capacit(l(s (6), Ceramic and
Mylar lJisc Capacitors (35), Variable Capacit(l(s (4), All lnter
gratedCircuits(7). Voltage R"llulat(l(. Heat Sink. lJiodes (4), IC
Sockets (4·8 pin, 3-14 pin), Power Transfomer (24V11A). Coi l
Kit with No. 26 wire(4), Speaker (4"-3 Oz.), Standoffs, Coaxial
cable, All misc. Hardware, etc. All parts are Individually
packaged and labeled.
Allcomponentsincludingthewire, Hardware, Coaxial Cable and
heat sinks are included in the parts kit. This means your as
sembly timefromstart to finish is only4 hours.
Order all 3, B20, B21 , B22 110.00
Order 5 each, B20, B21 , B22 95.00/set

Part No.
A02

Refurbished
Monitors 12" diagonal

39.95

:~ g ~~~ r~v:oc()(de r _................... . : : :::: :::::4J~:~

850 Jntertacc Modu lo .•. . 169.00
Epson cab le for 850 module . 34 .00
Alan Joy Sllcks (pair) 20.00
32K module 99.95
Ata n 16K Modulo by MlCrolek ........... .. 69.00
Alan 800 (16K)................................... . 659.00
Alan 400 (16K).... .. 279 .00
VlslCalc lor Alan (Disk) _...................... . .•.•18500
Pac·Man (cartri dge) _..•...................... 34 .50

~~~=;7~·~~~~:::::::~ :::~=::::::: : : : : : :=~~::::== : : :: : :: : :: E:~
Star Raiders (cartndge) _ _ _ _ _ _ ~. 39 .5O

~;~~::::r~(~:r!..::: : : : :::::::=: :: : ~:~::::: : : : : : : : ::::::::~:::::: : :~: : : :: :=~.~
Assembler,Ed~~ :rrt~elTARjso;;:..;;are··MKt··t,.a;d;a;o·.. ······ _· . ~· 49.50

42 Channel Remote CATV
Converter 9 .,

w/on/off Fine Tuning
$94.95

13" BMC COLOR
MONITOR
Composite Video sound

$299
DELUXE 40 CHANNEL
VHF to UHF Block
Converter $38.95 ea.

2 set coup le r.............................••.•.. . 2.95
3 set coupler.......... . _ 3.95
~ ~~=:,~.:: ::: ::..:::::::::::::::::::::::::::::::::::::::..: :~:::: :: :: :::: :: :: : .~ :~

~It~~els;,~~~~~. ::: : :::: ~ :: : :..::::::::::::::::::::::::::::::::::: :: : :: :: :-3 .~
VHF·UHF AMp·28DB _._ _ .. 29 95

VIDEO ACCESSORIES

VIC 20 Person al Computer..••.•.••.•.••••.•.••_ ••••_ 205.00
Vic 1540 Single Disk Dnve .•..•••••••••.•.•••~._••_ ••.•••••••_•.•.•.__ ••.•.•.••_349.00
Oalasette Cassette I ,0 Unrt __ _ _ •._._..69 00
VIC1515 GraphICPnrrter _ __.•._ _ 349.00
Vic Supe r Expande r._ __._ .•...__•.••_ ._._•.•••__ __65 .00
3K RatTICa rtridge •__ .•._••_ _ _ __34 25

~KA~mC~Zrt~;::=.:.-~::::.~:= :: : :=:~==: :: :::=::=:: :=:: :::.~1~-~
VIC IEEE-488 interlace .•_•.•..•.•••••••••••.••. __••. 79.00
VIC RS·232C TerrTllnal lnterface __ ..•__ • .••••_ •.•.••.•.•_ ••_ 79 00
VICRS·232C Terminal inler1ace _ M _ ••__••• •••_ ••_ • • ~_39 .00

VICModecn_ _ ._ .•••••••.•_..•.•..••..••_ _ ._. 100.00
6-5101 EXpander .•....•__ _._ _..M • • • • ~_ • •• • • •• • • • • • • •••• ••••• • •• •• • : ••• •• 115.00

$20500

Features accessible fine tuning knob
included: matching X former and two cable

II
Control Data Disks

. I" per box 12 $23 95
" ' SSSD •

VIC::20

C/)
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WE WILL BEAT
ANY COMPETITOR'S

PRICES! .
Call before you buy

•
Call for Complete List

MICROPROCESSOR
REAL·TIME CLOCK

MSM5832
6.90

1.85
1.55
2 .49
1.75
1.85
1.95
5.49
6.49
7.49
Call
Call
Call

3.90
3 .90
3.90
3.00
3 .00
3.90
3.00
3.00
3 .00
3.00
3.90

5 .185
5.7143
6 .5536
8 .0
10.0
14.31818
18.0
18.432
20.0
22.1184
32.0

(450nS!
{250ns LP

(450nS!
(450ns

(300ns LP)
(200ns LP)

(200ns)
(150ns)
(lOOns)
{200nsl
{150ns
{120ns

1.90
4.50
4.50
3.90
3.90
3 .90
3.90
3.00
3.00
3.00
3 .90

STATIC RAMS

2101
21L02
2111
2114
2114L-3
2114L-2
TMM2016
TMM2016
TMM2016
HM6116
HM6116
HM6116

LP = Low Power

32.768 KHZ
1.0 MHZ
1.8432
2 .0
2 .097152
2.4576
3 .2768
3 .579545
4.0
5 .0
5 .0688

3.00
2.99
3.49
7.85
7 .85
6.49
Call

2 .00
1.25
1.75
Call

4 .95
4 .95
6.95

1
2 5 o ns!
200ns
150nS!

{200ns

{
l nsl

(45ns
tsv 450ns
(sv 350nS!

1
5 V 450ns
5v 4 5 0 ns
5v 450ns

EPROMS

UPGRADE
YOUR
APPLE

or
TRS-80

4116200ns
8110.00

Z80
CPU
PIO
CTC

DYNAMIC RAMS

1702
2708
27 16
2716-1
2532
2732
2764

4027
4116
4116
4164

5.49
9.45
6.90
7.65
9 .90
4.35
7 .9t>
9.95

11.75

Z80 A
Z80 A
Z80 A

6500

6502
6502A
6504
6 505
6507
6520
6522
6532
6551

3.00
3.50
1.20

10/1.00
6/1.00
6/1.00

Male
Female
Hood

16K APPLE
RAM CARD

Upgrade your 48K Apple /I
to ful/64K

BARE BOARD 14.00
K IT 39.90
ASSEMBLED & TESTED 45.00

LEDS
Jumbo Red
Jumbo Green
Ju mbo Yellow

CONNECTORS
RS 232
RS 232
RS 232

4.75
4 .75

14.90
4 .50
8.75
9.75
4.50
5.20
8 .50
6 .85

39.00
29.00

9.25
9 .95
6 .50
6.50
5 .50
6 .50
6 .50

25 .00
49.00

8239
8243
8250
8251
8253
8253-5
8255
8255-5
8257
8259
8272
8275
8279
8279-5
8282
8283
8284
8286
8287
8288
8289

8000

6 .95
7 .59
3.90
7.95

34.95
7 .75
8.75

29.00
39.00
14.95
29.95
27.95
3.45
1.80
3 .75
1.75
2.45
1.80
4 .50

19.00
4 .75

8035
8039
8080A
8085A
8088
8155
8156
8185
8741
8748
8755
8202
8205
8212
8214
8216
8224
8226
8228
8237
8238

CMOS

ORDER TOLL FREE
(800) 538-8800
(800) 848- 8008

(CALIFORNIA RESIDENTS)
ALL MERCHANDISE IS 100% GUARANTEED

LINEAR

.3 0

.90

.9 0

.9 0
2.49
1.90

.9 0

.6 0
1.90

.9 0
.9 0
.9 0

1.20
2 .20
1.50
1.20
1.20
1.20
1.20
1.20
1.90
1.20

.90
1.90
1.90
1.90
2.70

.90

.90
1.90
1.90

.9 0

.90

4082
4085
4086
4093
4098
4099
4502
4503
4508
4510
4511
4512
4514
4515
4516
4518
4519
4520
4522
4526
4527
4528
4531
4532
4538
4539
4543
4555
4556
4581
4582
4584
4585

1.15
.90
.45
.90
.9 0

1.10
.3 5
.7 5
.3 5

1.60
.6 0
.75
.90
.45

2.90
.8 5
.90

1.20
.7 5
.75
.75
.90
.9 0
.5 0
.50
.90
.90

1.39
.75
.39
.30
.3 5
.3 0
.3 0
.30
.3 0
.9 0
.30
.3 0

4017
4018
4019
4020
4021
4022
4023
4024
4025
4026
4027
4028
4029
4030
4034
4035
4040
4041
4042
4043
4044
4046
4047
4049
4050
4015
4053
4060
4066
4068
4069
4070
4071
4072
4073
4075
4076
4 0 7 8
4081

.2 9

.7 5

.4 9
2.45
1.69
1.25
1.69
1.49

.5 5

.95
.9 5

2.45
2.45

.5 9

.95
3.70
3.70
3.70

.35

.35

.35

.2 5

.3 0

.3 0

.9 0

.2 5

.9 0

.4 5

.4 5

.30

.3 0

.45

.9 0

.9 0

.45

4000
4001
4002
4006
4007
4008
4009
4010
4011
4012
4013
4014
4015
4016

LM741
LM747
LM748
LM1310
MC1330
MC1350
MC1358
LM1414
LM1458
LM1488
LM1489
LM1800
LM1889
LM3900
LM3909
LM3914
LM3915
LM3916
75451
75 4 5 2
75453

.3 2

.75
1.25

.64
1 .65
1.70
1.49
3 .75

.5 9
3 .90

.7 9
2 .25
1.25
1.00

.38

.6 5

.95
1.45

.99

.49

.95

Disc Controller
1771 16.00

1791 27.95
1793 29.95
1795 49.95
1797 49.95

Interface
8T26 1.65
8T28 1.95
8T95 .95
8T96 .95
8T97 .9 5
8T98 .9 5
DM8131 2.90
DS8836 1.25

LM301
LM308
LM309K
LM311
LM317T
LM317K
LM318
LM323K
LM324
LM337K
LM339
LM377
LM380
LM386
LM555
LM556
LM565
LM566
LM567
LM723
LM733

IC Sockets ST W/W
8 PIN .10 .49

14 PIN .12 .5 0
16 PIN .15 .57
18 PIN .20 .8 5
20 PIN .2 5 .9 9
22 PIN .25 1.30
24 PIN .2 5 1.40
28 PIN .35 1.50
40 PIN .40 1.80

ST = Soldertail
W/W =Wlrewrap

.80

.8 0

.8 0
2.80

.60

.49
1.60
3.25

.4 9
1.95

.95
1.20
1.79

.99

.99
1.75
1.49
1.49
1.49
1.95

.89

.8 9

.69

.6 9

.9 9
1.69
1.40
1.15
1.35
1.89

.59
1.79
1 .79
1.59
1.59
2.89

.75
1.89
1.65
1.85
2.10
9 .50
2.99
2.39
2 .39
2.39
2.39
2 .39

1.65
1.65
1.65
1.65

74LS253
74LS257
74LS258
74LS259
74LS260
74LS266
74LS273
74LS275
74 LS279
74LS280
74LS283
74LS290
74LS293
74LS295
74LS298
74LS324
74LS352
74LS353
74LS363
74LS364
74LS365
74LS366
74LS367
74LS368
74LS373
74LS374
74LS377
74LS378
74LS379
74LS385
74LS386
74LS390
74LS393
74LS395
74LS399
74LS424
74LS447
74LS490
74LS668
74LS669
74LS670
74LS674
74LS682
74LS683
74LS684
74LS685
74LS688
74LS689

81LS95
81 LS96
81LS97
81LS98

74LS123 .9 5
74LS124 2.90
74LS125 .95
74LS126 .79
74LS132 .7 5
74LS136 .49
74LS137 .9 5
74LS138 . 75
74 LS139 .75
74LS145 1.10
74LS147 2.20
74LS148 1.20
74LS151 .7 5
74 LS15 3 .75
74LS154 1 .75
74LS155 .8 9
74LS156 .8 9
74LS157 .7 5
74LS158 .75
74LS160 .9 5
74LS161 .9 5
74LS162 .95
74LS163 .95
74LS164 .95
74LS165 .9 5
74LS166 1.95
74LS168 1.69
74LS169 1.69
74LS170 1.69
74LS173 .7 5
74LS174 .89
74 LS175 .8 9
74LS181 1.99
74LS189 9 .50
74LS190 .8 9
74LS191 .89
74LS192 .89
74LS193 .8 9
74LS194 .89
74LS195 .8 9
74LS196 .79
74LS197 .79
74LS221 1.10
74LS240 .9 5
74LS241 .95
74LS242 1.79
74LS243 1.79
74 LS244 .9 5
74LS245 1.89
74LS247 .7 9
74LS248 1.20
74LS249 .89
74LS251 1.25

74LSOO SERIES

.24

.24

.24

.24

.24

.24

.24

.24

.3 0

.3 0

.40

.89

.3 0

.24

.3 0

.24

.30

.24

.30

.24

.3 6

.5 5

.5 5

.35

.30

.49

.75

.75

.75

.3 0

.3 5

.3 5
1.20

.3 9

.44

.4 9

.3 9

.49

.75

.95

.3 9

.65

.79

.6 5

.5 9

.7 9

.7 9

.39

.3 9

.3 9

.3 9

.49

.45

74LSOO
74LS01
74LS02
74LS03
74LS04
74LS05
74LS08
74LS1 0
74LS11
74LS12
74LS13
74LS14
74LS15
74LS20
74LS21
74LS22
74LS26
74LS27
74LS28
74LS30
74LS32
74LS33
74LS37
74LS38
74LS40
74LS42
74LS47
74LS48
74LS49
74LS51
74LS54
74LS55
74LS63
74LS73
74LS74
74LS75
74LS76
74LS78
74LS83
74LS85
74LS86
74LS90
74LS91
74LS92
74LS93
74LS95
74LS96
74LSI07
74LSI09
74LS112
74LS113
74LS114
74LS122
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I'srtNI . . ....... fl aditl P"I1u
PAl l0H8 m Octal1G-lnPIIIAND- OA Gall ArrIy(K.ghDIllput) $59$
PAl12H6 20 Hfx 12·lnputAAQ.ORGal.Alray( H.gIIOllIPIIl)••••••••• 5,95
PA114H4 20 Dlull l.·I /l9IlI AN[)'OR ~tI Alray {H.gh Dlltpul) . . . • •. . .H 5
PAll 0l1 20 OCtl llD·IIIpl/IANQ.OR·lnvtrtG.ttI Arr,y(lOWOu!pull .• .5,95
PAU2l6 za Htx12·lnputAttD·OR·lnml Gal.Array(low OuIPUt) 5 95
PA114l.. ZG Ouad14·lnputAAQ.OR·tnwrtG.ttl..vray (LowOlltOtlt l 595
PAll 6l1 za OCtal 16·lnpul AAQ.OR·Inwl: GallAIr,y (Low(M pul) . 9 95
PAl16RI Z1I OCIal 16·1"!lVI R'9"llrA,.D-ORG.JIIArrlY •• 9 9$
PAl16R6 Z1I HIX16·1npulRlgI5t.,AHO·ORGattAIray . .•• 9 95
PAl16R4 Z1I Dlud16·11I(lU1ReQl5tarAHD-ORGallAIr,! 9 95
:IOO1Z 111ZNItIIMl,.Al Detl 1.. (171"",) . . . .•. .15."

n OT1CP I 7IJ I • HE5TON 11 3 95
n012CP I 13; lM10XN I 1.19
TL01"CN 14 1.95 lMJ.40K·15 1 35 lM109H 14 49
TL081CP I 59 LM340T·~ .19 l M110N 14 69
n oa2cP I 1.19 lMJ.40T·12 .19 l M111N 14 .1'SI
Tl084CN 1.. 1.95 I t.l340T·15 .19 lM123N 14 ~5

LM)Q1CH I .3$ lMJ.48N 14 .99 lM133N 14 1.00
lM302H 1.95 lM3~ 4 95 lM139,. 14 1.t5
lM304H 1.95 lF3$5'l I 1.10 lM141CH I 35
lM305H i9 LF356H I 1.10 l"1n H 14 H
lM301CN ."5 LM310H 1. 4.49 LM14I~ I 59
l M30ICJi 69 lU31J1l1 14 3 9$ l M1310H 14 1,49
lM309K 1.25 lM3T11il 14 1 9$ lM1458CN I !It
l M310CH 115 l U38QN 14 19 LM14~ 14 H
l1ol31 1CN 6; lM3I1N 14 1.19 lloll..l19H 14 6;
lM312H 2.49 l 1ol3l 2H 14 1.39 LM1496H 14 1.95
lM3tn 1.19 lM3&4N 14 1 19 lM1800H 11 1."9
lU 311K 3 95 lM3I6N·3 I 89 lM1119N 11 1 95
lM311CN I U S Tl49-tCN 11 2 95 l M1196N 14 29 5
lM319N 14 19$ Tl496CP I 1.19 lM2002T 1..(9
lM320K·5 1 35 NU10A 14 .. 95 lM31"" 16 1.59
l"320K·12 1.35 NE529A 14 2t5 l M3000H 1" 59
l1ol320K·15 1.35 N E~1V I 2.95 lM3905CN I 1.19
lM320f.5 19 NE536H 195 lM3;og" I 99
lM320T·12 a9 NES40K .. t5 lU 39l4N l' 349
lM320T·15 89 NE5«H 2 9S lM3;1!lN 11 3 "9
LU323l( 59$ HE550A 1 95 lM3Sl l6H l' 3 "9
lM324N 14 59 hB55V 35 AC4136N 14 U5
l M337T 1.95 llol$~ 69 RC41 51NB I 1 95
LM33IK 6 t5 NE564,. 2 t5 ICll103I8 1.. 3 95
lM339~ 14 .69 llol565N 1.19 LMl3080lf I 1.19
l M340K·5 1.35 LM566CH 1 49 Llol l3600N 11 1.19
l M340K·12 135 LMSON I ; MOREAVAlLAILE

• • • •

..
htt HI. h_ -10451Pl ClolOSPl'IC!'SiOnTImIf .... ..... 1U $
704H\lIIN· SlOJWrJtcn Chip. XTl ... . ... .... li 95
1106CPl 311r [)gltAl D(l CD0rMi1 '"711)6(\1/KI\· lC.Ottu'tBoltll.DlspQ:y • . . . 349 5
1101CPI. 3¥t DlQl\ AJD(LEOOMotlI 11.95
1107EVfKll' IC. Cwa.-t8o¥1I. DIs$y ""1116CPl J¥t I)gCAJDlCODls HLD lU5
1111CPl 3Ytl)glt AJDLEOtls KLO ""12Ql IUS low BI!Iery\lOltlndltl10r . 2.2S
720... .. ClolOSLEOSlopwJlcl\lTt\'IIf 11.95
12O!lE\'/1Ot" " StDCh'lJlth CIlip.m 1US
72010JPE " TOtlIGfnltJtor .U S
1206CEV/KJI" 11 ToneGenerilortn/l).XTl •.. . 1."
1201AlPO " OsctIaklrControlllf . • .,"1207Af.\l1r.A· " Frtq . CounI8fCIlip. XTl•. 1."
1201IPl 21 StvtnDlcadlCOunttf . ""12Q91PA • Ooc:kGlnnt or. • U$
121~PG " .. FullC,CWOS5,-alchCKT· . : · · ""7215(V/ KJt" " .. FIIIlC, Slc:Owlltll CNp. xn . 14 n
Tl16AU1 .. I Digl\ UM.CounllfCA .. .,,"1216tUl .. IDIQI\ FfIQ Coun.CA 249$
WealPi .. IDI04F,..q CourMrCC 10"
1217U1 .. " OloC l EOUlI/OOJrnCoulllerC.A. . 10.95
7211AlPI .. 4 DIgIt lEDUli/DownCoullterC C 11.95
12241Pl 40 l CD4., ClIglt UpCounw DRI 1095
122MUl 40 Ic.g.lUII/OI ,Counltf .. , .... . 29 95
1226AEV/Kl\" 40 5FunctJon Count.r CllIll.XTl • •• •. • • • .• .•• 7.. 15
1240UE " CMDSBitlProg Tlmtf/Coullltr .. ... ....... . ... ... g$
1242UA • CMOS ~1rt2~RCTlmer .• .. .••••••••• .2 2S
1250JJE 11 ClolOSBCDProg. TImlf/ COUtllef • ..•• .6 00
1260UE 11 CM05BCO Prog. Tlmtr/CountH.• .5 25
15S5lPA • CM05S55lrn« 1.45
75~PD " CMOS5~ TImIr ' "• CMOSOllAmpCcmoIr,tor . ,., '"• C" OSOllAmp Ex1.Crnvr. • 5MV '"• C...OSDwtOllArr!pCorn$l . ,., ,,,

11 CMOS rrt 0lIArnc1 COI"P 'OIl' 535

" CMOS OIIMI 0lIAmpCorTIp ... 10M\I 710
14 CMOS QuadOpAmpCorn$l 1010lV 7 10• ~c:rorm~lor '"" •. : :: . 3 t5
11 MonoIIlhlCl~I\mI(: ArrtJ •• .••• .1695

• ~8.I1'lCl- CA.P \lolIR eI . 0i0dt • ..•.••••• . •• ,2.50
V Rtl/inditalor .......... ... . ... ,B 5.. VOllRtl/lndltl tor '"111311lt«1.0mlltk l13HJl9n j .. . . . •• ••.•. Sl .t5

""" " .31 I 7.(C221 11 ,."1. C02 14 35 14C2"0 " ..""".. " .20 .,
" 1.39 1.(C2..4 " U$

"'08 ,. .31 14Cl07 " .. 14C313 " 2.49
14C10 14 31 1"C151 11 2.49 74C374 " Z 49
1"Cl.. " ." 1"C1~ " H' 14C901 " ."14cm " .35 14C151 11 2.25 ""'" " ""C30 " .35 104<:160 11 1.19 ""'" " .", ..C32 " 30 1-1C161 11 1.19 14C911 21 195
1..C42 " 1.39 7.C162 11 1.19 1"C912 21 ."14C41 " 1.95 , "Cl63 11 1.19 14C91S 11 1.111

' 1"C13 " .TO 14Cl&4 " 1.49 74C911 21 ."14C14 " ." 14C113 11 .TO 1"C1i22 11 .... 9
14C15 11 1.95 HC114 11 1.19 14C1i23 " 4.95

"'" " 39 T4C115 11 1.19 1..C925 " '"14C" 11 '" 14C192 11 1.49 ""... 11 '"14C9O " 1.19 HC193 11 H9 """ " .30
. 1"C93 " 1.19 1-«:195 11 1.3S1 ""01 11 .39

14HCOO " .25 14HCl38 1.49 ' TO
1..HC02 " .11 H HC139 1.49 1.19

' 14HCU04 " .75 14HC141 1.19 ..
14HCoa " .75 , .HC151 1.19 US
14HC1 0 14 .25 HHC151 1.19 3 95
' ..HC20 " . 25 1..HCl60 1.19 ' "14HC21 " .11 14HC181 1.19 '"14HC14 " ... 14KC1M ,." '"14HC75 11 .. 74HCl14 1.39 .11
1..HClS " .. 14KC11S ,,. ,,,
1..HC109 11 1.39 1..HC2-42 " 2.19 7 '" 11 U5

· 1. HCU04\s unbufltred AlIOUl1fsnblltletld lIac1UO .. DatlS......

-,,,'-Programmable Array Logic (PALS)

hrt HI.

1101 11
2101 ZZ
2102 11
21102 l'
2111 11
2112 l'
2114 11
2114L 11
211.(.2 11
2114l ·2 1.
21"'·3 11
2141 11
21"1 11
T.. 54044 11
TMS404~ 11
5101 ZZ
MM5251 11
H"'6116P·3 Z4
HM6116·4 Z4
HM61 16l,... U
1..8; l'
14Ci20 Z2
14C921 ,.
74C929 11
14C930 11
14S1&9 l'
1-4S21XI 11
14S206 11
145219 11
12510 11
82525 11

110lA
"08
270B
TM52516
TM52532
TMS2$604
TMS2116
2116
2116-1
2132
moo
M1oI21&4
t.l"'21&4·3

1103
40"
4116N·2
,(1191-3
4116N·4
" 'MN·15O
41&4N ·21XI
MMm 1.."".. M521O
"'M~21O
..... 5290-2
Ml,I5290·3
MM52IJO.4
....5291·3

I.......
TMS5501
INSllS4
IH512C06
cwa212
Df'I214
DPI216
Of8n4
0f>I226
DP8221

IC SOCKETS I
For Socket ReqUired. se e Column Aft er The IC Part No. ,

LOW PROFILE (TIN) SOCKETS WIRE WRAP (GOLD) SOCKETS
, ., , .... 1DO·... LEVEL #3 ;.. 10·" , ......

. ,. l,. .1' .1" .13 '''In .41 .4S .42
1" ""1I .17 .15 .14 lDpiI" .15 .IZ .51
" ",1I .11 .17.11 14'-" .15.1l .51
,. ,. 1I .Z' .Z" .%3 11 " WW .11.15 .11

~ =t; :~ :~~ :~ :::: 1::: 1 :~ :~
Z4,.1I .13 .30 .ZI zz,.n 1.25 1.11 1.15
n ""lI .41 .37 .35 Z4 piIIWW 1.%t 1.%3 1.11. ,...Lr .41 .42.31 ZlplaWW 1.51 1.50 1."5
40 "' L,. .41 .41.43 3I,.ww 1.'5 1.15 1.11
- Soldert.U St. nd. rd Tin ' Gold Also A,. l l.b~ - 40" WW 1." 1.11 1.11

$10.00 Minimum Order - U.S. Funda Only Spec Sheet. - JOe each

~~~:or~I~Rl~~e5~;~~ m~'I~:~~:~x ~~~$11~ ~~~~~~tU,!AU[OG
send1.A.S.E. for Monthly Sale. Flyerl Price. Subject to Chango

Jr.~!afJl·
1355 SHOREWAY ROAD, BELMONT, CA 94002

12/82 PHONE ORDERS]f~I,.COME - 415 592·8097
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---MICROPROCESS OR CHIPS---
"'11H. . ·· l'In, FlIlKtIH MtI
COfI l102 4lI CPU S9 'il5
2MO 4(1 MPU• ..•..•••.•• ...••••. .• • •10495

~~Z:012AOC:: ~-"j~:lJ~~':mGr ) :~ :~~
40 t.lPUw/ClockaridRAM " '" ,1.95
40 Iol PU-I' bd(6MHz) . .. •. . • ••595

:: ~~-I~~=-:WJ2Ibt. ~rn} : .: ; ~
.to cPUtMby1eSR.UlI ., . ,11.95
(II CPUw/lllSlc MlCro lnllfprlter • .• 1-4515

P8085A "0 CPU . . .. • •••• • . . ..•. ,5 !15
-- l 80. l 80A. l80B. l 8000 SERIES--
lllO 40 CPU(WK3I8ON)(7IOC) 2MHl •. .S-U 5
zao·crc 21 Counltr TwnerClrC\lll , •... " • .5 as
i:g:g:T :: ~~U~~~c;,~~n~: ..: : n · :~
llO ·Pl0 40 P, r, llIII f 0 InlIrtlct ConI((llltf 5.i5

:: ~:::gl~:s'~R~)C8.~). : a,~
40 StNllfO(LKks SYNC81. . . 15 95
'"' SIriIIIIO . . • . ,., . . ...• 15.t5
q CPU IMK3110'H )(71lOC·l }4t,1Hl •. 595

llOA·CTC ZI COunter1l'NtClrt\Ill , . ... • . 5 t5

: :g:T :: ~~~~:c~~~,n~ " ..g::~
ZIQA·Pl0 40 1'ar' .... lfO Inllrtlct Contr* . .. . 5 95

=:~~~~~ :: =:::~I~:s'D1l\~~.~1 . ~ ~ .~
llOA·Sl01Z '"' Str1ll If 0 (Llcl(s SYNCB) •••••• .•16 95
l lOA·S10/ Sl 40 SlrIlJIIO 1U5
1808 q CPU (MK3I8ON·I)6MHl •• .•.. . . 1195
l aos·CTC ZI Count.r TlmtrClrcun . ..•...••••• 139$
l lOB·Pl0 40 P'(llIIll/0 Inl«1x.COIllrcfltr . . . . . 13 95
~1 4& . .. . •. ••• •• •• ••. 51.95
l!OO2 40 . . S5 95
l llOJO '"' ... .. 4"9$
l &03e 40 "",1:11110 UnI1 •• ,29 95
--- 6800/68000 SERIES---
MC680Q q MPU. ._ ._.... • •• •4 95
MC6802CP '"' MPU 'A1Ul c:I«k InclRAM .•..•• 1.95
MCM10APt Z4 12W SII.l1cRAl,I . . . .. 3 95

MCW I :: ~:;~=pI=J~C6I~~.. • l ~ :~
I Z4 1024xa.l)t1 ROM(MC68A30· lj •••.• 10 95

Z4 AsyncllronoutC«ntn,Adlpttr . • .• .495
Z4 SynchrClnOlJsStrtIlOlIl. Adlpl.r •.• . 5.1$
Z4 IHOObpt Oigll&lMODEM 995
Z4 2400bpt;Mo6IIl.Itor . . . . . . •. 12.95
11 OuIdJ.l tll.bvS . lr,ns , (MClT261 . 2,25
104 MPU 1Un (IMH1) .....•.•. . 69 95
40 GtnttalPurpo$llnlAdlp 195
'"' "'uttl , ProtocolCOl'M'l Conlrolltr .. 24 95
ZI EnN/Qd ProI). Comm , Int •. ..• 195

---- 8080A SER IES
'"' CPU . .. • 3.95

:: ~1i:::;'~O:~~~.(SIR~) .. : ; :~
za Ot\IIlO Fftp FIDpTn·StllI( 14C374) . .2 4S1
Z4 l·blllnpu l/Outpyl(14$412) .••.. .• 2.25
Z4 PriorItylnttrr\lIlIControl ••. •••• •• •H5
1681·OIrtc:tIOl'lIBus Dl1vlf .. . •. •• •••. 2.25
11 Clock GtIllf't or/Ort'l'tr . • , . •. . •.. .. 22 5
11 BIISDrtvtr. . . " . ..••. , .. ,. 2.25

~ ~~:g:~~S(~sr~~4S4.2.1! . • : ~ ::
Z4 I /OEx~I« 48 Stnn 595

~ ~~~=~=l~:g:~~l : : :;~
21 t'tsplly Controllf (14C1il1) .... .8 t5

~ ~=.ol~~~~182Ml) · : 1~~
ZI Prog, Comm .1/0 (USAIIT) • . . .4049
Z4 ~.lnIIMlT"' .. , •. .•••••. .1.9$

o :: ~: ~~fC~~O.(~~~ . : : : : : ' : J;~
oPI259 ZI Prog, InlltfTllptContrd •.•• .. ... .695
cwa215 '"' Prog. CRTCOIltroiler 29,95

~ ~ ~t' T~~;lI~=~!1::s· , · :t~
DP8JG4 za 1 ·bf1 BHllrlCt~RecllVt r •.. .. .249
DPaJ01 za l'bl t BH)I~~r . • . .... .2 ..11
OPI308 za a.bnBH) rlCtioNlRt<1I'Wf•. •. ••• .2.49
Of'IJl0 Z1I OCtIllItchldPtnp/llfaIDnwr •.. .. 4.115
OfU11 20 OcIl.ILalt/'llld Plnp/'llrllOrNtr ... 95
MICROPROCESSOR MANUALS& DATA BOOKS
" ·l l!lO Usar.. ."UlI 1,Ml
" 'CDPl l!102 Usar M.lnu.lI. . •. • . •.. • 1.50

~o..~5O ~~ Inltt .. · i i.40S p~l i :·:::: : . : ; ~ ~
30001 191UJI (121 .J 69$
30002 1930NJI.I pg.) •••• 695
30003 1982H' I .) 11.1)5
30005 1981N'l. TTL8ססlo: (6 .. pg.l .•• • • • .9.95
30001 1980Hal. MlmoryDltl IIook (4&4pg.) • .. 1595
30011 1910 "'1 , ll l'lNf AppIieIllons (136 pg.) 15.95

~~~O 1~f~~=~~~J2Ipg) " ' :n~

••................ I.c•
.. Mry $KUI pwdInI

PlrtN•. u l'lll . I"rtu httlll • . ••,.. PricI ,..,tN........ Met

SH7400H " .10 SH1412~ " 29 SH14156~ 11 ."Slf1401H " .10 SH14 13H " 35 SH141~1H 11 .ss
SII140ZN " 25 SH141..N " .35 SH14160N 11 69
SHI<0311 " 25 SH141~H 11 " SH14151 H 11 69
SIl1404H " 25 SHT-416/rf 11 35 SH1416211 11 .69
S1l 1~H " .25 SH14T9H " '" SH14163H 11 69
SII1406H " " SN1480N " .69 SH141&4H " .69
$lI1401H " " SH1412N " 1.19 S/rf14165H 11 69
5111408H " 25 ~1"~ 11 " SH14166N 11 ...
S1I1409H " .25 SN14&!lN 11 " SH1"161H 11 2.19
S"1..1(lN " .25 5H1..S6H " .35 S""" ' 70N 11 '29
SII1..11N " 25 SH7489H 11 2.25 SH74112H .. '"S1t1..12H " .35 SH14!iOH " .as SN14173H 11 69
SII1..13H " 35 SH1491H " .ss SH14114N 11 "S1I741..N " ... SH1492H " .39 SH1"115N 11 .69
SII7416H " ." SH14iJH " .39 SN1..116N " .69
SIl1..11N " 25 SH74'i4H " .69 SH14111H " 69
SN1420N " .10 SN7"95N " ... SH74119N 11 1.49
SN1..21H " 35 SN7496H 11 ... 5H1411ON " .69
S1I7" Z2N " ." SH141J1N 11 2.75 SN74111H .. U5
SJl7"23H 11 ." SN14100N .. 1.49 $J11 74112tC 11 ..
SJl1"25fiI " ." SN14104N " ... $11114184N 11 ,,,
5N7426H " ." $IIIT"'~ " .ss SH.T4115H 11 U 5
SN1"Z1N " .25 SH14101N " .29 5H1419Ott 11 69
5117421N " ... SN1..109N 11 .39 SH1"1'l H 11 69
SH7_ " .25 5H1..116H .. 1.'" $.lI1ot192N 11 .69
SII7..3ZN " 29 SHT4t Z1H " .39 SN1"1'3Jrj 11 .69
5H7431H " .25 SN1..122H " .55 5H7" 1~N 11 .69
S1I7438H " .29 SH14123H 11 ... SI(1.41i5N 11 .69
SIrl1"39H " .ss SIrl1412SN " ." SN141!W1 " .ss
SIl1440N " .10 SN7412eH " ." 5N741t1H " .es
SIl7....."i 11 .. SH7"132N " ... SH1..,M/rf .. 1.19
5117....2N 11 ." SN1413aH " .. SH1419'lW .. 1.1'
SIl1....3H 11 ... 5N14141H 11 .ss $1i114221111 11 1.1'
SJl7.......N 11 .. SH14142N 11 ,." SN14251H 11 ."5..7.....!lN 11 " $IIl74143111 .. '" 5N14276N " 1.95
SHI_ II " SN741....N .. 2.'5 SN14279H 11 ."$)I74"1H 11 " 5N74145H 11 " SN14213H 11 1.49
S1t7446H 11 69 5N1..141H 11 1.4, SN1"Z14N ,. 2.95
5111450H " .10 $N14148H 11 1.19 5N1..215N 11 .."5N1"51N " .10 SN1..1MlN .. 1.19 SN1.(3fj~ 11 .55
5117"53H " .10 SN7"151N 11 ." SN1"~ 11 .55
SN74S4N " .10 SN1"1~2N " ." 5H1.(3fj1H 11 .55
SN74~9A " .25 SH741~N 11 " SH1..3&4."1 11 .55
S1I1460N " .10 SN741S4H .. 1.25 SN1"J90N 11 1.49
S"1.(10H " .29 SN7"1~ 11 " SN7"393H " 1.49

''''''' " 25 14l S192 11 ."14LSDl " .25 14LS193 11 ."mS02 " 25 41592 " .55 14LS1!M 11 ."14lS03 " 25 14l5iJ " .55 1"LS1t5 11 ."14lS04 " .29 141595 " ." 141S191 " ."141505 " 29 1415ge 11 ... 1415221 11 ..
74lSOl " .20 14LS101 " .39 1415240 " ' 09
741SOO " 29 1415109 11 .39 141S241 " 1.09
141510 " .20 14lS112 11 .39 1415242 " '09
14L511 " 35 14l S113 " .39 1415243 " '09
14lS12 " ." 1415114 " .,. 14lS244 " ' 09
141513 " 39 1415122 " ... 1415245 " 1.49
14l51" " ." 14lS123 11 ." 74LS2"7 11 ' 09
74LS15 " 35 14LS125 " ... 1..lS241 11 '09
74l S2O " .29 74LS1 26 " ... 1..l S249 11 109
74LS21 " 29 14LS132 " ." 1"l 5251 11 ."74LS22 " .29 1"l S133 11 ." 1"LS~ 11 ."74L$26 " .20 14151315 " .39 1"l52 51 11 ."14lS21 " .20 1-4lS13! 11 ." 1.(LS25a 11 ."74LS21 " .35 14lS1)9 11 ." 14LS260 " ."74lSJO " .29 14lS151 11 ." 1"l 52f,6 " "141S32 " .35 14l51~ 11 ." 1.(l5213 " 1."9
14lS33 " .55 14l5 1S4 .. ... 14lS219 11 ...
14lS31 " .35 14LS1S5 11 ." 14LS2!3 11 .69
"lS38 " .35 14l S15oe 11 ... 14LS290 " ...
14LS«l " .29 14lS151 11 .69 14L5m " ."74lS42 11 .55 1415151 11 ." 14LS29a 11 ...
14lS41 11 .25 14LSl60 11 69 14lS352 11 ' 20" lS48 11 .25 14LS111 11 ." 14LSm 11 ' .29
7"'" " .25 1415162 11 ... 14lS365 11 ...
74W l " .25 14l5 11J 11 ." 1..l S366 11 ...
74lSS4 " 25 14lS1M " " 14lSM1 11 ..
14lS~ " .20 1"1$165 11 1.HI " lS36a 11 ..
141513 " .39 1"lS lM 11 1.19 14l$313 " '29
74l 51" " .39 , ..LS169 11 1.19 1"lS314 " ' .29
141515 11 .,. 1415110 11 1."9 14L$315 11 ."14l S11 11 .39 1415113 11 ." 141S3M " ..,
14U 11 " .39 , ..lS114 11 ." 14LS3~ " 1.19
74lS33 11 " 1415115 11 ." 1"LS399 11 1."914lS45 11 ." 14LS111 .. 2.49 1415610 11 \.49
"LSIS " .39 14lS19O 11 .. 11lS95 " 1.49
'''lSQO " .55 14lS191 11 .. 11lS91 " 1 "9

"'00 " .J>
14502 " .J>
"$03 14 35 145124 11 ,."
""" 14 ." 145133 " ."",., " ." 1-45134 11 .10
"'08 14 .30 145135 11 ."",., " 30 1..5136 " 1.39
1"510 14 .35 145131 " "1-4$11 14 .35 14S139 " "74515 14 ~ 35 745140 14 .55
14520 14 .J> 1"5151 11 ..
14522 " .35 1"Sl~ 11 ..
14530 " 35 145151 11 ...
14532 14 ." 14S158 " ..
14531 " ." 145160 " 2.49
14S40 " .30 1..S114 11 ..
14551 " 35 145115 11 ...
'"'' " .30 1..5111' " 1.49
7"5&5 " .39 14S1H 11 H 9
7-451.. 14 .55 1"5195 11 1.49

"... " .55 1"519& 14 1.49
145112 " .55 14S240 " ' 25
145113 " .55 145241 " 2.25
145114 14 .55 145242 " 2.49

CA3010H ... CAJoaON 11
CA30 13H 2.15 CA3OOO. 11 325 CA3096!< 11
CA3023H '" CA300llE • .. CA3130E •CA303IH ,." CAJoal' 11 1.49 CA31«1< •CA3039H 1.35 CA3082. 11 1."9 CA3160H
CA304.. " .. CA3083' 11 1,"9 CA34O" "CA305O. " '" CA3OIOl< 14 .. """"'. "
C"ooo " 20 C"'" 11 1."

C""'" 11 1.19
C04OO' 14 ." CD4040 11 ." C04101 " .39C04OO2 " .29 C.... , " .TO C"'" " USCD'''''' " ... C04042 11 ." C04510 11 ...C04oo1 " .29 C04G4] 11 .TO C04511 11 ...
Cll'''''' " 39 C04044 11 ." C04512 11 ..
C04010 11 39 C..... 11 ... C045, .. " I."C04011 " .29 C...., " .. C04515 .. I."CD4012 14 ." CD4G48 11 .30 C04516 11 ...C04013 " 39 C04049 11 30 C04511 11 ...C0401 .. 11 ." C"'" 11 .30 C04519 11 ,.
C04015 11 ,.

C0405' 11 ." CQ·mo 11 ."CD4011 " .,. C04052 11 .TO C0452fi 11 1.aen C04011 11 25 Cll4053 11 ." C04528 11 1.19
() C04011 11 ." C..". 11 2.95 C04529 11 1.19

Z
CD4019 11 .39 C0405' " 7 " C04S43 11 1.19C04020 11 .25 C"OOO " .. C04512 " U5

0 C04021 11 ." C"1l6I " 39 C..,.. 11 1.39
a: C04022 11 .TO CJ>4OI8 " .30 C"'" " 24 9C04023 " 20 C"'" 14 20 C"'" " ."t- C04024 " .. """10 "

,. C04723 11 1.19() C004025 " .23 CD4Ql1 14 20 C04124 11 1.19W C,,02I 11 2.49 """" " 20 MC1.....09 l' U llS...J """" 11 " """" " .29 MC1.....10 1. ""W """,. 11 " C04015 " 20 MC1....11 .. 11.95

0 C"'" 11 ." C04071 11 ." !.lel441Z 11 13 95CD4030 " 39 """" " .. Me l....19 1. 1.95
Q """" " '" C04011 14 .20 I.IC14..33 24 lU5

<:
C04035 11 ... CD4OI' 14 " MC14531 11 1.19

a: 11l.... eatJleI) CD4003 " ... IIIC1-4$41 " 1.19
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• Slngle·Slded
. 7 7 Tracks
• 4OOf800K Byte.

Capacit y
• Industry Standard

JOYSTICKS

12VAC 250mA $3.95
12VAC 500mA . •... •. • . •• . .S4.95
12VAC 1 amp •. . •• . .. • • . •15.15
• .2YAC2.Sa mp . • • ••. •• • • . . S3.i5
IVDC <&OOmA .• . . . • . . . • • • . •$1.55
lIi.,i .12VDC 300 mA • •. •. •. • • . $1.15
i .5VDC215mA •. • •• . .••.. • . SU S
' VDC 500mA .• . . • . . •• .. • • •$3.15
12VOC3OOmA • • . • . .•• . •• • •$2.15
t VAC200m A . • • • . . . .. $3.25

Wall Transformers
AC and DC Types

Outp ul Pric .

JS-5K 5K[ ,n.a,
Tl perPots . _. .$5.25

JS·1DDK }~~~ ~~ar . .. .... S4,95

JS-150K }~~~,~~" . . .S4.75
JVC-4D 4DK (2) VideoCon·

trollerlnC... . .. . .S4.95

"

Buy 1 fo, .•. •. •.. • . .. ... 5269.95 each
Buy 2 for $259.95 each
Buy 10 for 5249.95 each

AC250 (Pictured)
Part No. Input
AC 250 (aboY.I 11TVf60Hz
AC 500 11TVf60Hz
AC1000 l1TV teOHz
ACIOCH l1TV llKIHz
DC aoo 120VIIOHz
DCei12 120Vf60Hz
DC54iO 11TVIeOHz
DctOO 120Vf60Hz
DC1200 120VIeOHz
DV' 200 11TV/lKIH:

FDD1oo-8
FDD1QO-8
FDD1DO-S

UV·EPROM Eraser

Kit comes complete with8 ea. 4164·2(2oons). 64KOyn. RAMs
& conversion documentation. Converts TAS·SO colorcomputers
from4K-32K Memory Of 16K·64K Memory.
TRS·64K2(.....) .. .. .... S54,95

Kitcomes complete with8 each 1.1 1.15290(UP0416/4116) t6K
Dynamic RAM (*ns) anddocumentation for conversen.
TRS-16K2 ·15D.. ... • .. . 514.95
TRS·16K3 '2 DDn, .. 512.95
TRS-16K4 '25Dn, . 51D.95

:1

IRS·80 16K Conversion Kit

Sprite·style Fan
• 36cfm free air delivery
· 3.125" sq. x 1.685" depth -Metl '

: ~~?~S5Qjgo~zdu ty at 2O*C Frarne

• For Apple users

PWS2107U ~~~u~
' PWS2107F N_

to 16K, 32K, or 4BK
· ·MocII 11 . From 4Kto 16KRl qul,lS (1) Dnl Kn

MocIll 3 . From 4Kto 4BK Rlqul, lS (3) Thral Kn,
Color . From 4Kto 16K Rlqulre, (1) DOl Kn
··MedII 1 'It""" wttll bPlII" Iw~ 1111 to 4I K Tw. U s~1IIrM

- hi 1(1 hqllltM ...t1l1KIf b Pl"s,,-

Era... 2roa., 2715, 2732. 21l1i4. 251l1i., 2532. 2564. Eral el up 10' chips
wtthi n 51 mlnut .. (1 ch ip In 37minute,). Maintains con. tant .Xp04Uf1I

dl,tance of on. Inch. Special conduc ti ve foam Iinar eliminate' atatlc
build-up . 8ullt ·ln , .I.ty loc k to preYeRtUV exPO'l.If'e. Compacl - only
i.OO- x 3.70'" x 2.60-. Complete with holding tray fOf a chip l .

UV5-11EL Repl ac em ent Bulb ' 16.95

DE-4 UV·EPROM Eraser $79.95

18 Chip. - 51 Minute. I

ClIStom......,

1 S U t
10 28.19

CTV PRICE

'"'"" 1 1:2. .. . ":10 ":I I_ 1 1. M
U • 1100 .... " .. .. 1"_ aN

'" ,.ciO •••" : 1I ,, ~ ".m 11 00 • • • " • • ,, ~ ...... '. 00 . .. . " ' .. : , '. ~.N

" 700 ... . " :137 I I'. " .N.. ' .00 •• •• ' 12 12_1bo ~.N, ,. . N
K

BLX-001·( )
Bl X.Q1o.( )

ANTI-STATIC
BU: D01·( )AS . . . .. . 1 $ 4.29
BlX ·01o.( )AS 10 3r .8g

B ACK PA C K TM - Sell -adhes ive labeillor the
back olIC, * Show , exact inlernalloglc In relation

~~~~~ibja~~~:~I~ ~~~~~~g:~;:~r(~C~~~irl
~:oi: al:b~~ln flor' ·T1?t~ rfd'CktY:OSC IU~t:
• MlcroproceSllor packag e contains 744 labell
Part No. Descrlptlon Prlc.
8PT·012 TTL . . . . . $7.95
BPC·012 CMOS . . . •.. .1.95
BPM.()12 Combo . . .. . . •. • • • . • • . 14.t 5
8PU·012 Mlc roproce..or. . . . . .•.•s

LSI B IG B UG BOXT M - Des~ned to sto re

~~~t~C;~r:~i~~~:r~~~t~t:;,r:a~~ln~~~~ ~.~~V!d~
.5 · deep * Three vertica l and three horizontal

~:~~1~s. ~;~us~:: 4~i~exa3:J _d~~l o- l~~~li~~t r.~5d~

LSI BIG BUG BO)(TM
PI. ase specif y color code: (B) Blue. (R) Red. (W)
While , lYl veuew
PART NOJCOl OR CODE

BUG BOX™
STORAGE
SYSTEMS

1 $ 2.21
10 1i.ti

CTY PRICE

POWER SUPPlY + 5YDC@1AMPREGULATED rr anu ction r ed

~':~Iit~~~,:r~,:=~~rl~~:rI1~~:~Cz~~J : ~~~~D~~I:t1Qud
PartNo. PS51194 519.95..eh

PartNo. PS94VO . $49.95.aeh
POWERSUPPLY 4·Ch,,",1Swnehlng Power Supply
1lIIIu I9f IU u .... ~plltlf, tlf lllW l. tMdltll tqulp..1ItI IId prlt.n t llltnl l ppllu lil fti . III·

~:~:~v:~~~·:~~~·~r~~p~t~;~ .~~ 1~~~~~:1~~~~~'dj:1 ~~0~-:~:
1*!:l:10'l'.1-3/."lx 1·71'"'Wx4·15/11 "H.Wt 1Y1 111s.
Part No. FCS-6D4A .. .. ... .. .. 569.95lIeh
POWER SUPPLY Adju,table Swnehlng 4·24VDC to 5 Amp,

PartNo. RAD25D . .. .... S39.95 .aeh
POWER SUPPLY +5VDC@ 7.5 AMP, 12VDC @ 1.5 AMPSWITCHING

;(i1YI:~~~~l:~~: ~M~~h'tJ -:~~li~I,~~:~:~~~.':;:~

MULTI·VDLTAGE POWERSUPPLY + 5,+ 12,-12VDC REOU LATED
III,",, : 10SOU5V" C. 4H3Hll lOSoZ$O'i AC. 47·llHz. Olltput: + 5'i DC0 Z I lIIp' Adj.• 5VOC0
SOMA Fbt1l. -+1ZVOC0 11I11p " dj.• -1 n 0 Zimp I dl. lmml.ai' prtttctloll. Sill : 1ZYI" l l
'-71' ''Wx 3l111 " D. o.tI lllMC 1KhlOlll.

POWERSUPPLY + 5VOC@1 AMPREGULATED B lnd"',I••
2rtf:1lt +5VDC 0 1'':t~ +3I-4lil DC'dJ.~IfItU, ~~ol. ~O l. 5 Imp . l n Pllt 1UVAC
Oii~ ;~r_k'~t;~ x 1U~b x~.J~~H __::.s, Tt:s~ ~ sllMC ' .:c..~~tnd. bIk,pew. twit .

PartNo. PS4D7D S24.95lIeh

JUMPER AND CABLE ASSEMBLIES-. e- ...-_ ,,_ -D'" 11241)1 11

I"
"....*- ,r IS39

0,..02 12413%2. " ....~. ,.- 15.1ic_ __ ,,_ - .,.., " 413:31 .. ......- n- U i
" . 102 12 .. ......- ,r $1.7'i

.,..,.. • 2<11 )112 .. _w_
". i.4'

"" 102 2<1 .. .....- ,.- 2.OS D.Ml>:..-o ' ' '' 1)1 2<1 "
_w_

,.- 10.29
DJ14 3 . 2<11 0231 " ....- ,,- 2.35 DJ40:l <loO """1X .. -- ,,- 10.ts

0l1 .1 ' · 1·2. 10112 .. _.- ,,- 2.'5 STANDARD DB25 SERIES CABLESOJl " 2 ' 4 ' 2<1101 24 .. -- ,.- 3.19
DJ14:1 1. ']«10131 .. _w_ ,,- 3.4' "O'tf!r '«lU un ordtr Oa2!l P or SCO'V't(:U)/'$....tr'l IN:
0111-1 , 12411: 12 '. .....- ,,- 1.11 ~. nte_ry to f,t your ~'Utlon . 0I00M from
0111-2 U 04112 24 " ....- ,.- 2.1i our U¥\dl rd /'lit c~ on .. fOOl l4ftitm Call today.
0 111-3 12411114 " .....- ,,- 2.51 STANDARD CAB LES
OJ11' -11 12<1 116 11 " --". 2.95

' trt No. CttMt Ltngth .......~DJII!l l 1 1"' 116 1' " -- ,.- 3.211

~~=~1 1 I :~:: ;~~ " -,- ,,- U. 0 8 25P-4 4 '''1 l O B2~

IE
....- ,r 2.15i

0 ...... 4fMI 1 0 8255D.I2.. 2 . U l 212 ' ....- ,.. 3.1'
DR. ' '2<lln. ....~. .... 3.51 08251"-4-' 41 ..1 2 0a2~

~: ; ~: I :~::;~
,. --' r 4•• ' OB2!IP-4-$ ,,- 101251'/1 011255,. --,.- U S

M .. '2. ''''U'. ,. --,,- 5.39 0 82SS 4 S 4 f..t 208255

MICRD SWITCH 69·KEY KEYBDARD
=~~~~=/~t:~~~Z-:C~:'D~''=''~:~IlE= .. 24-,.Ugt
PartNo. K869SD1 2-2 (Fn, IntoDTE-2DEnelo, ura) 519.95m h
MICRD SWITCH 85·KEY KEY8DARD
:-~~:~= ::d~~dl:r:~~tll~~:=r::'5YDC . III.Ktybtn

PartNo. 85SD18-1. . . . . . .529.95m h
MICRD SWITCH 88-KEY KEYBDARD (PARALLELI
=.(~~~~~:~..~~~::::'~ . ~-:1I'.h:i5l~~'c~*t : HII

PartNo. BBSD22 (Fn,lnto DTE·2DEnelosura) S69.95mh

$10.00 Minimum Order - U.S. Fund. Only Spec Sheet. - JOeeach
California Resident s Add 6Y: % Sales Tax Send $1.00 posta~e for your

~~~:r~~A:s.:.dfo;l'io~lt~~y5J~~n;/~~~~ce ~~;;' 1:~gJ~~t~~ ga~~~ALOG

Jameco
ln

~
1355 SHOREWAY ROAD, BELMONT. CA 94002

12/82 PHONE ORDERS WELCOME - (415) 592·8097

..,,.

.."a

klC "l'..,.a
SOC1211
SOC1...
SOC 11U I

11-1
1Ot :n • •

8GX..oo1-( ) . •
BGXoOH).( ) .

ANTI-STATIC

:g~::~:1 ~~~ ::::..... 1 ~ $2~::

BUG CAGETM - 12 IOCllions , tore Bug Boxe, .
BIR Bug Boxes or Bug Trays · Modu lar and tn-

~e~~~t~~g; ~::1 ~r~~~nll~~~f~n:~I~~g~I:S~~~
pkg. • Cage size: 5-118· x 5- x 3·7180- . 4 cclcrs
avai lable - please specify colo r cod e: (51 Blue, IR)
R~, (oN)WhIte. (VIVellow
Part NoJColor Code Prlce

8GC-OD1·( )2CaVtll(1Ii Ioc• • aJ •. S11.951pkg.

BUG TRAyTM - Stores in Bug ca ge . Molded
ptas ne - Three styl": Open ( t compartmen t 3.Q5· x
4,6 - x 6,: Verti cal 15 com partmenl • .5'" x 4.6- x .1Ii ,;
and Horizon tal (8 compartment, .4 · x 3_95- x .15 ,
• Ideal lor tools. hardl/lt"are, componenls. etc• • Tray
sll e: 35 5 · x 5,05- x .8- . Black color only
PART NO. DESCRIPTION PRICE
8TH·001 HorI: ontal Bug Tray • . . .. .. .. • • . $1.95
8TV..oo1 Vertica l Bug Tray US
BTO-OO1 Open Bug Tray U S
8TX·003 1 of .ach 8ug Tray (3) • . . . • • •• • . • . 4.N

"~J

STICK-ON
CLOCK

5·F unction LCD
Quartz Digita l

EPROMMANUFACTURER
AMO.l,lotllfOl.t.H.atlOtlll , lnlll.TI
Inltl .MotorOll.H.abOnlt,HEC,TI
MotnL.I . TI ( +5 .-12. -+12)
hlatClfOll . T1
Al.lD.Fu/,ISlI.HEC.tht.aGII1.lnltl

EPROM JUMPERMODULES - TheJE664·s JUl.lPEIlMOOUlE I PnoN~ '

~M~~~I~a~I~"r~~P:o~~:~~'~;:f~~ For~tpr::~~~.s to
P. rt
No.

. HIlI t1 . IlIIIlIWIU· SK _ I. IlII. ntll · O"· F\lIlliIlg C..... *ldIll IIf Ulr, klt·

~i~~'::'s';::Y:':: ¥~:1.~1~~~.~T~C:~~~'t}~~;:U· :
'S T·OD1_(,....,onu) .. .. . .. 54.95lIeh or2/ 58.95

DIGITAL QUARTZ TIME PEN
: ~1.~n::i ~:JirtMI':t1::'d S:(~.I's:~~~J ~~t.; 1~~Ur~~rySl.a~ It~~=

dlllQ ll l~Nt"J Yo")

77ILK IlIcklGellll Tn. S9.9SIIch
77ISG SUlNtnS1Hl /Gtlll TriIII ,S9.9Su ch
n lLR ••d/Gtlll Tn-. ... . . .. .•.. . $9.95 .~ch

Stereo
Cassette Player

wit h FM Stereo Tuner P a c k

• Lightweight Headphone.
• Cr02/Metal/ Norm al

Tape Selector
• Anti -Roiling Mechan ism

FEATURES: • Blue carry ing case, shoulder strap, bel l strap.
Itghtwelghl headphones. F..- stereo tuner pack & inst rucllon manual
• Talkllne • Tone select or . Cr02/M etai iN ormai tape selector . lED
operat ion indi ca lor - Bulll·in microphone • Stop feject . play.
rewind /review. fn llorwardJcue, tape/radio selec tor fun ctl onl • Vol.
contro l • Ext. power Input jack • Headphone jack • Auto-, top
mechanism (shuts off player when tape ends) • Anti ·rolllng
mechanis m (pfevenl. IOOnd from QuiverIng when walk ing, joggi ng.
el c.) • W, lght; 13 oz. • Requi res" AA batter ie'lnot included) • Size:
15 -Lx4-W x 1·1f8·H

Model TWF·802 $69.95
AM3-4 AA Alkalin e BaUerle• . . . . . . . •. . . • .4/$3.95

UTIC

Min i Stereo
AM/FM
Rece iver

WITH HEADPHONES

s~:;:rr~ri~~t~i,

FEATURES:lightweight headphones. left/fig ht balanc.control. Full
fideli ty stereo sound , Additional black soft carry ing cale and
I houlder strap. Bell clip (hands IrHI. Operate s on 3 AA cell batt eries
(not Inc!. · Ite below), Compact size: 3·118"H x 4·718 - l x 1·0 . WI. 6 oz..

Model 2830 ,$29.95
AM3-3 AA Alkaline BaUer le• . • .. .. . . . 3/S2.95

JE665 - RS232C INTERFACE DPTIDN- " " "'6> " m c ,,,"""
OptlOl'tllllpllmentsCCllT\PlolllflCUntGlhtJE664's RAW Slmp'tscfhrrrMlwnn"' ln
BASIC prOVidtd for f RS·eo' WodIl r. It'YII II CanPlltit. B.lIIIlI r~l. 9600 Wcrd
lllth . a bits • odd 1)'1It,. Slop botl 2. OploonINJ be ~d.lptld \0 olhIr tomp..it.-$

JE664-ARS .,.OM "" $1195.00
Aswntltd and Tf1,11l! 1 1~Clt'S JIoI1ISA 1r,l00l.l" 1

2708,2716,2732 & 2764 EPROM Programmer

JE664 EPROM PROGRAMMER
8K TO 64K EPROMS - 24 AND 28 PIN PACKAGES
self·Cont. I'*' - R~ulres No Addit ional Sys t.ms for e>p.r.Uon

~=-::~'=t'c~~::"~~~=:~~~::
• • lAM ~ ktyhlnl • CkI., Qtlilll Mill -,. klytltn • 1Md, RAIl IrM ,~
EPROM • teMpartl £PIIIOMs twunlit dlftWlKIS • c.,IIs [ NOMs I.

~
: 115YAC. IOKz, ... l OW ,... cellIIM;tIH · EKttlllJl : C*-c: .

lit tan,.1lIi1 .,.oId" ..ua bfIWIl . .. plKtl • Sll:1: 1S-SIl"l x . " "111
3 "H . Wt : !PlIaltll .

JE664-A EPRDM Programmer $995.00
AsWTlblld &Tn leo llncIIJOn J l,l16AI,lodu1.)

,."'"
Jl.ll6A
Jt.l168
Jt.lJZA
Jt.lJ18
JM&4A

CIRCLE 47 ON FREE INFORMATION CARD 113



~~IAMONOBACK

8
ElECT RONICS COMPANY

PO !l OX 1 2 0 9 ~

SARASOTA 1 Flo 3357.

Phone Orders 813-953-2829
CONTINENTAL us ADO $1 60 FOR THE
FIRST La a 50c FOREACH EXTRA LB.
WEST COA5T ADD u.ao FOR THE FIRST
LB a 50 e fOR EACH ADDITIONAL La
' T MINIMVM ORPER 115 CREPIT CARP

DIP SOCKETS
8 '" 161
5-0800 ~

14".181 ....
5- 10400

I ?- ,~,to 201~
18 ". 251

5- 1800

24 m 381115-2 0400

28 ". 451 ~.
5-2800

40 m 55~
5· 04000

~~
3 AG FUSES ~~~~.:;~~~..:,;~;:..._~

F-OI02 WT 10Z

35 A 32 V
UFO BY LITTLEf USE

F- OIOI 'liT 1 0Z

1-II2A 250 V
hlFO 8Y BUSS

ANY 10 ~ ' ACH
QUANTITY YOUR

CHOICE

Unit Unit
64K DYNAMIC RAMS Price Z80A Price

4164 150ns 7.50 l80A CPU 5.50
4164 200ns 6.50 l 80A .CTC 5.50

l80A PIO 5.50
16K RAMS l 80A DART 15.00

4116 150ns 1.75 l80A DMA 20.00
4116 200ns 1.50 l80A SIO IO 20.00

l80A SI0/1 20.00
STATIC RAMS l80A SI0/2 20.00

2016P 1 100ns 7.00
2016P 150ns 6.00 8000
6116P-3 150ns 6.50 8035 5.50
611 6LP-3 150ns 7.75 8039 6.00
21 14LC-3 200ns 2.00 8080 6.00
2114LC-1 300ns 1.50 8080-9 5.00

8085 6.00
EPROMS 81 55 6.00

2716 450ns 3.75 8212 1.50
2716-1 350ns 6.00 8216 1.50
2732 450ns 5.75 8243 4.00
2732A-2 200ns 11.00 8251A 4.00
2764K 250ns 15.00 8255A-5 4.00
2764-4 450ns 13.00
2764-3 300ns 14.00
2532 450ns 6.50
2564 450ns 13.00

• MINIMUM ORDER : $25.00 MONARCHY ENGINEERING, INC.
380 SWIFT AVENUE, UNIT 21 PO BOX 5517

• VISA & MASTERCARD SO SAN FRANCISCO, CA 94080
ACCEPTED (415) 873·3055

• PLEASE CALL FOR QUANTITY PRICING. PARTS100% GUARANTEED • PROMPT DELIVERY
• CALIFORNIA RESIDENTS ADD 6% SALES TAX/SHIPPI NG CHARGE $3.00 UNDER 3 L8S.

OUTSIDE USA SEND ' I FOR CATALOG

Brand New 115 VA C
8 Trc ck TAPE DECK

WITH PLAYBACK AMP

2 - 1/4 en SPEAK ER

~
I N 1.T U ~t U 'l l ; 1.Il F ;) BY

au"'" I'" USA, I4AS 5/ S ·
....OICE COIL IS lOEA L.

FOR BEEPING, SO~Etl(·

l ~?~~pVO IgCE PgROJ;CT

, 0'
B- 1" '"

eBAYONET

~~p~p~9~~3?'~~
?:.s ~ LAMPS IS::E P -2~ !6,

3 ~LOlV) S"~PS I ~ T~ ~ 5,8"
rlOL::, :1AS 6- LONG Wi RE
_fAilS 8·25 75

15 ~ 19!!!:0 199(,~t9 ·

BAYONET

" / 13 V BULBS
~ :tf.RH Gf 1816 330 ,olA T- 3 1/ "

LIST PRICE IS 10/$270

10 / 75 e , ~ ~ , 10 0 / 1 6 50

·1 ·~5i6 100 0 / ' 55 " " "

801_ 01.. ~
802Signal Inloclor ~ 'd '

: :: :~," ~ c-

805 Lotlc Probe
805Burgll' AIIrm ~
805Doddo. Mia , '4.
809 LED Ptndulum M_
811 Doubll DodJlon MIkI'
812 SI... OlCillltor
814 Robot Bllnkll'
816 MlnHrtnk
818 Flsb Coller
820ShimmerUghls
821 ChrtltmUTIII
822 0.. Chin'" Cal... Orgon

824AuIomItIc 51"" 4
826 Fun Box "
828 il-Volt _ , SUpply , ' .'
B:lO Mu/tl1lUrpoII """" Supply ,
834Colo,Orgon klIIn.... 1_
8:l6:kllIn .... 4-<onInIl Color Orgon
840VlrllbII Strobl Ugh!
842lZ-wIt ColorOrgon ~
844T.V. J........
846l Z-wIt Strobl Stid< .
850~Allrm •
852C..b1n1t1on Lock!AIIrm Control
856 E_ Tonnll
856 DIgItll Roull!ll
lI60 W 4 Volt Rogu_ _ SUpply

861 BigSound Porlabll Orgon
862Full-wm MotorSpood Con1roI
866 DIgItll Slot MIdIIIlI
866DIgItII Oleo
870M.... T_
876 S<llgn Dlgttll Clock
878 DIgIIII Bird
880lZ-wIt, Z..... p Rogu_ """" SUpply
882 Mu....1Hom
884Sound _lei Color Drgon. l-d11n...
886 AIIdIo AmpII_
888 lJIlnrIIIlTonnontar
890SlIp«tIon TIming T_
892ToIIp/loclI Hold B_
894_ GunlSound GtnorIIot
898Binary Clock

rplP~
Electronic
Kits make
great
Christmas
gifts!

Available at stores nationwide.
Call TOLL-FREE for thename of the

store nearest you.
SEND OR CALL FOR YOUR FREE

1983 HANDBOOK/CATALOG!

SHOP EARLY!

Call this toll-free number for your
FREE. 32 page. 1983 Handbook/
Catalog and for the name of the store
nearest you .

Utah 1-801-628-3627

1-800-453-1708
PPG EllICtronlcs Co., Inc.

791 Red Rock Road
St. George, Utah 84nO

114 CIRCLE 78 ON FREE INFORMATION CARD CIRCLE 72 ON FREE INFORMATION CARD



CJ
m
()
m
~
tIl
m
:xl

74 162 _ 60
14163 60
74164 _ 60
14166 - 60
14 166 _ 10
74110 _ 1 60

14173 - 15
14 114 - 6S
14 17f> - 60
14176 - .15
14180 - 15
141(11 _ 1 90
74 112 - 45
14190 - 70
7419 1 - 1f>
14192 - 10
74193 - . 19
741~ _ 85
7419f> _ 45
741 96 - 7S
74 191 _ 75
14Z21 - . 1 00
74m - 85
74279 - 60
1-42911 _ .•
14365 ~ -65

1Qe7 - 65

14390 - 90
15324 - 1.75
7S32S- 1.50
7S491 - lOS
9601 - .7S
9602 - .75 ~

D5CO!J6H - 1 50

""lS1" - •
J4l.S2Z1 - .15
,...,., - .to

J4l.S241 - ."
14l5)42 - 1_20
14lS241 - 1.20
74l $244 - _«I
J4l.$H - 1.50
14LS2C1 - .15
141~ -1 .10

74l.S251 - .eI
74LS:!51- _eI
14lS257 - _eI
14LS25Il - •
14158 - 1.40
74l$2IIll - .110
J4LS271 _ 1.15

>4LS17I - .AI
74lSJl!lO - 1.10
14l SXJ - .1Ii
14lS3J - .15
)4l$2!J3 - .tri
74l..S25Ill - 1.00
14lS320 - 2 _00
74l..S3II& - .10
74LS3IlI _ .«1

J4l.S3S7 - .!ilI
14l.s- - .51
14lSJn - 1.25
74lSm - 1..25
74Lsm - 1.25
14LS»5 - _8!5
74LSJIIO- l X1
74LS1lQ - 1:30
~- 2 !1l

14lstXl_ 1 110
14lseIl - 1 00
11LS17 - 1.10
11L$11 _ 1.10
IT1S _ 1 25

_ rTI7 _ ,tlS

·..1 '1100·..:::·":~ :
~

~ ' II 00
~ II 00·..5 ' 1100
' .SlOO·.., ..·~·....·......

' 50
• • • • •• •• • • • , ,7'5

12V DC REL AYS
TTL S IZE

S.P.13X)ohrn c:oil
.so

D.P. «r:Iohrn coi
1.25

LMJQ5G $ .7S

340T S , 6. t1. 9 . 12.
15.18or24V $ as

LAS 141 2 . 12V JAU,iS

.2:1 J4l.S107 - .11

.20 J4LSlOI _ .•

.D 14l S llZ - .•

.21 14lsm - .415

.D J4l.$114 - .156
.D J4LS1:n - eo
.%3 14lSI:14 - 1.25
.25 14l SIJ§ - .415

.D J4l.S121- ._1

.2S J4LSI.J2 - .!!IS

.25 J4l.$ I]11- .415
• 14lSIJ7 - .tIS
40 J4l.S 1:J1 - !iC

•16 J4l.$ 11I - .62
.%3 14l$1 51 - .•
.25 7«.$ 151 - .40
.2S J4lS1156 - eo
16 J4LSl!11 - .«1

.23 J4l.S 157 - .415

.415 14l$I51 _ .AI

.%2 14l$ 1l1O- .10

.27 74LS151 _ .10

.XI 14LSt&2 _ IlO

.XI 14l $1ID _ .1l!5

.40 J4l.S ' M _ .10

.... 14lSM5 - .«1

.815 >4LSM5 - .10

.22 J4l.S I8I _ US
25 14l$ 11O- UI)
16 1«.Sl1J _ .10

.16 14l$I74 _ .415
:J6 74LS115 _ .40

.• 74LS111 - 1.1lS

.81 14t.S l lO _ 10

.&1 741S1t1 _ 10
40 14lS11C1! _ .815
11 74lS1t3 _ •
!lO 74lS"" _ .71

.S) J4l.S1W; _ "

.10 14lS~ _ •

25LS519_ 1 !iC
25lSZIIII- l !iC

TTL rc SERIES
1472 - Y.I
7413 _ 3~

14 14 - "0
1415 _ 40
147fj 40
1-480 - 4~

7483 - so
148S - 65
1486 - 427. _1.8J .
1490 _ 4~

7491 - 4S
1492 - 4S
1493 - 45
1494 - 60
7495 - 60
7496 - 60
7. '07 - .3!5
7.1 1e _ 1.50
14121 - 35 1
74122 _ J9

' 74 123 - 42
14125 - 4S
14126 _ 45

14 145 - 75
74148 - 125
14 150 _ 11 0
14 15 1 _ so
141 53 _ 40
751504 - 1 ,10
14 155 - 50
14 151 - 50
14160 - . ~

14161 - 65

TRANSISTOR SPECIALS
2J<j l)01 ""'''ti! T0 5
21of404A .... "ti!T05
H!" GI014 - """GlTO J
Till '11 1 50 Tl"l¥,;
2HIm N"'" SWITCHING P'OWllt
IoIlt f ICOl Cl lt f TItMl S r$TOIt "' '' N
2folJm "' .....SoTO 1
21'0«1I"""50TO 3n>2IIIo_,.
2H2W""N $0 TO 112N2!01""''' SoTO 11
~1056 " "" So T0 11foll9Ool """SoTO 12
2kmf, """S, TO 12
2h52M"""$0 TO Z2lI
2JfilC11.... " SoTO Z2lI
Tl." l ll ""~ $. TO Z2ll

TII':I21 " .. " SoTO 220T"' 34 ""..So
TJlI'121 ..... "SO ut4
Tl" 141 " "" Sol/t1
"' J( 3:leoI§

11lU20!5••••••• • • ••••

7400 - .11
1401 _ 11
7402 - 11
7403 - 11
1404 24
70405 24
1406 _ J3

7401 - 35
74Ol!1 - 21
7409 - 24
7410 - 11
14 11 _ 22
1.1 2 _ 30
14 13 _ 42

14 14 50
741 6 _ 3J
7417 - 31
74.20 - 11
14.25 JO
1426 J3
7421 30
1430 11
7431 - 27
743 1 _ 27

1438 - 27
7440 - 11
744 1 - .75
144 2 _ 45

144S - 70
14406 - 15
144 1 _ 1&
1'48 - .66
7450 _ . 11

LINEAR CIRCUITS

74LS SERIES

UoII117T •••••••• •.• • l .7I
7Il.06.7Il.12 •••• • • ,4lI
4\940 •••••.••• • •
nJ ...
320T5.12 .15 :»<24 1 90
78MOS 135

FULL WAVE BRIDGE

~~ ~~~
200 eo 1 3D 2 20-

": ~~ ~ ~f~~

, 14CJ:Z _ AI
7«:41 - 1.011
Hen - .7'1
74Cl4 - .10 '
14C1I _ .70
74CII - 1411
74CII _ .ID
14CIO - .11I
74Ca - .•
Ne..... - 1.10
14Cl f1 - 1.71
74C1tO _ 1..2:1
Nelll - 1.11
14Cla - 1.'11
Jl4Cm -l..JD
7«:1 14 _ 1.ilI
7«:111 _ 1 211
:MC1U_ 1.ilI
74C101 _ .10
74CtO:l: _ .JIIl
74Ct14 _ 1.71
14CCl _ 3_.

.. .. $ 7.95
. . 4.00

DISC Controllen

=:~«lD - .10..... - 1.1,. , - ..
4ItO - .•." - ..
'114 - 1.40
• " - 1.111. ,. - .7'l
.11 - 1.21
CIO - .7'll
.. - 1.21
~ _1.7'l
~ - .11I- - ..1OCO> - .D
""" _ n,.,.. - ..
H<:c. - .ilI
Jl4C10 - .Xl
14C14 _ 1.211
7400 - ,Xl

Z732 .
2716 .. ..

CTS 206 4 4 POSITION 1 25
CTS 206 1 1 POSITION I 40

CTS 206 8 8 POSITION 1 50
CTS 206 10 10 POSITION I 95

I - spo - 1 10
Xl&O - D"OT - 1 !1O

T CHH(II0ff Sl75

DIP SWITCHES

TRIAC's

CRT Controllers
$6.00 TMS9327NL .... . $ 9.95
2.75 6845. 13.95
3.75 8Z7S . ... 16.95

ROM's

C/MOS
- ..
: ~ '
- 1.71

- ."- ..- ..-.- .- ...
- u s- ..- ..- ..
- .".": .:
- ."- ..- ...
- -"- ..- ..

1 79 ~ .. 25.00
1793 35.00
1795 45.00
t797 45.00
D7E6C 2'.00

6!IXXlLB $70.00

CP U 's
6602
fmJA.. ..
Z8lA ..

RAM's
2114L-4 $1.36
4116-2 1.00
MK4802·J3·2KX8 . 8.95
93L422BIPOLAR.. 5.95
4164-2-64K. . 7.95
2147J3. . . . . . 4.95
4t18-4.. .. . . 6.95

DOUBLE 81000 DIP RIBBON
CABLE JUMPER A8SEMBUES

16 PIN"'"LONG . • • • • . • ••• . . •• . . • . . • . . . •• . . • 2.00
' " PIN 12 '"LONG . . • •• .• • • •• • • •. •.. •• • • • • . . • 2.50

RS 232 CAB LE
10ConductOf, 122cdor cododwire ,
gray PVCout .. COWl' , 3/8'" diameter

.40 pet" ft . - 100,/t30 .DO
Add 20'"~ for ordersunder 100' .
Add10""~ for ordIrq OWl" 100' .

,5V at BOOma SOLAR CELLS
3" diameter $4.35

FlAT RIBBON CABLE
GRAY, 28 gaugs

26 conductor .. .60/ft 40 conductor . . .90/ft
50conducto r. . 1.00

SPECIA LS GOOD THRU DEC. 1982

7 SEGMENT DISPLAYS
FSC8024-4 digit DL-707 C.A . .3 N

• _. $ .75
C.C.S "'display __. . .$5.95 FND810 .SN CA $1.95
FND359 . .•. . ... . . . . $ .75 FNDEKl3 .8"'CC $1.95
FND 503 C.C. _5N

••• $ _85 MA N54 C.C.Green . $ .75
DL-704 .3"' C.C. . . . . $ .85 MAN 82C .A. Yellow $ .75

SPECIALS

SCR's

NO. 30 WIRE

WR AP WIRE

SINGLE STRAND
100' . .. $l ,4ll

TOGGLESWITCHES

4001 _ .21 4021
4QD;2 _.21 4Q:ZI
4ClOt - .. «DlI:: : :~ ::
«lllI - .. oIO«l

~ -:: =cu _ .22 4lMo4
4011 - .S 4041
40'14 _ .1'11 4OC1:: ::: =
4017 - 10 ...,
4011 _ .10 «lI.l
~, •• 4llA
4ll2O _ .111 ..=::: ==:.: =40a -.2l 4072

:; : ': 1=

18.000
18.432
20.000

.. 15/1.00

6.144
8.000

10.000

20 PIN .30
24 PIN .35
28 PIN ,4ll
4()PIN .60

4.000
5.000
5.000

CPU'S & SUPPORT CHIPS

8 PIN .17
14 PIN .20
16 PIN .22
18PIN .25

.,.,.. - '75 "., - '75.... - ." "" - ,..
AMO"" ... "" - 'K.
ll3l! - N" 1257 1~17I ,..
'''' - ,,.

""" - 1500

"" - ,.,
"'" - ...

"" - ,., """c'" "."" - ,,. """". - 1.1.1&.""" ,.. """"'. - '""'" ' " ZlKICTCA. - '".", - ... TM$~Nl ,..,,,. - ,..
"" -"..om - .... - - 1).1&

"" - ,.. ... - '".
RAM', ROM',

21UIU - .lO "" - ,.....'" - ... 2716 + 'N - 12'
210M - '* "" - ,..
2111Al - ,.. ,." - t ...
2114L.J - ,. -,. - 1111&
",za - ... I2S%J - ,..
""""'" - ' " 12$1 15 - ,...,.... - ,... ...", - ,..
MK.G1.J - ,.. """ - '"~""....... - a.. IlS 130 - ,..
1,410:40116-1\ - ,.. ""s'" - ,..
4116-2 - ,., A.MS214( ,..
41\ 6-3 - ,-" 1258-5174 1"" _ ,,.
4116-15 ,.. 74$<174 - ,..
. ....on - ....
'''lE - 21.

"'.... - ,.,
,,>1-2 - ,.,
1I2l!5t (411M-2J - ",
INTERFACE SH IFT
& DR IVE RS REGISTERS

7 WATT LD 65 LASER

1.000
2 .000
3.000
3. 579

DIODE(lR)$8.95

,.. - .se MMI40l - '",.. - ... MMI.tOJ - '""" - ,.. MMI404 - '"..,. - 21 • MM!QU - ,..
113\ ,.. ....... - ".
"" - ,.. ....... ,..- - ,.. ."""" - '"..." - ,.. ....... - ' 50.M"" ' 50 ....... '50.""'" - ,...

UART',
Tft l l1Ql1 - ,.. - - ,...
"T14128 - ,,. COMJl)11 - ' "

IN41 48 (IN9 14) ..

14 PIN HEADERS ... 3/$1 .00
24 PIN HEADERS. . . .75
4QPIN HEADERS . 1.10 '
50 PIN EDGEBQARD CONN. . . . . • . 3.95
26 PIN EDGEBOARD CONN 2.50
50 PIN RIGHT ANG LE CONN 3.95
20 PIN RIGHT ANGLE CONN 2.25

TANTALUM CAPACITORS
.22UF 35V 5/ $1.00 1QVF2/N _ $ 40
.47UF 35V 5/ $1.00 22UF l OV _ $ :30
.68UF 35V 5/ $1.00 l5U F 16V 3/ $1.00
lU F2QV 5/ $1.00 JOUF 6V 5/ $1.00
2.2UF 20V 5/ $1.00 33UF1OV • .040
3.3UF 20V 4 / $1.00 47UF 20V $ .85
4.7UF 35V 4/ $1.00 68UF lOV $100
6.8UF35V 3/$ 1.00 l 2OUF 6V $ :75

200UF 20V $1.75

DIP SOCKETS

RS232
CONNECTORS

DB 25Pmals $2.75
DB 25S female 3.75
HOODS •. . . . . . • . • • . • 1.25

25 watt Infra Red Pulse (SG 2006 equiv. l
Lasei' Diode ISpe<;sheet included l l $24.95

2N3820 P FET . . $ .4 5
2N5457 N FET.... . . .. • .. . . . . • $ .45
2N2646UJT. . . . . . .. . $ .45
ER900 TRIGGERDIODES.. . . . "'.1.00
2N 6028 PROG. UJT _. . . . . .. .. $ .65

DISC CAPACITOR S
.1UF 16V 10 1$1.00 . • .100/$8,00
.01UF35V 16/$1.00 __ .. 100 / $5.00

POSTAGE ADD 10% FOR ORDERSUNDER $25.00
RATES ADD 5% FORORDERS BETWEEN $25.00 AND $50.00

ADD 3% FOR ORDERS ABOVE $50.00

l8 ~~ =:II~ 11'~rm~s : : : : : : : : : : : : : : : : ~iPlN RJ N L NN .
, PIN RJ N A. L NN .~ PlN R I N A. L NN l :

PRINTED CIRCUIT BOARD
4

N x 6 - 00UBLE SIDED EPOXY BOARD 'I'..NTHICK.
$60 ... , . . •. ,51$2 60

............

.1 •
J"V .
t •

I'

"l.:.."

EXPERIMENTERITECHNICIAN
ELECTRONIC COMPONENT KITS

Each k~ in~usable compartmentalized
slorage cabinet

SK-CO 5Pfto .1MI(150 pes)
SK·RM25 10roms to10meg(350 pes)
SK·RM50 10ohmsto10meg(350pes)

ONLY S9.95 ea.
'Plc# FREE BONUS

30wan soileflngrooWitheachkitonlered($4.99value)

";Jew

A·STYC STDRCAINPUT/300oI1m
output $2.50 ea.101$20.00

REPLACEMENT TV GAME/COMPUTER SWITCH

,~

UHF/VHF/FM ~~
HYBRIDSIGNAL SPLmERS ~
Splits one inputtomultiple outputs ~

A-CMS2·M.2·way splitter (75ohm) $1.65ea. 10/$13.00
A·CMS3 3'way splitter (75rom) $2.25 ea. 10/$18.00
A·ACP4 4·waysplitter (300rom) $2.25 ea. 10/$18.00

COAXIAL AlBSWITCHES D
Seltclll'omtwoinpulstoVCR ... TV '+I
A-CS75175 75 otvni'1'uts/75 rom oueu t $2.75ea. 10/$22.00
A-CS75175P Professional versionof above$7.50ea. 101$60.00
A-CS751300 75 romi'1'utsl300rom ouput$2.75ea.l0 /$22.00

POPULAR VIDEO I
CONNECTOR~ADAPTORS

A·F81CFtoFlemalesplice 50~ ea. 10/$4.00
A·VA9 FjacktoRCA plugadaptor $1.49ea. 10/$12.00
A·VAlO RCAJacktoFplugadaptor $1.49ea. 10/$12.00
A·VA5RCA jack toBNC plugadaptor $1.69ea. 10/$13.50
A·VA2DoublelemaleBNC adaptor $1.99ea. 10/$16.00
A·VA14 Ouick connect Fplugadaptor 89~ ea. 101$7.00

UNIVERSAL REPLACEMENT ANTENNAS
A·AR6 SONYTrlmtrontypeantenna $7.99ea101$64.
A·ABS-U Backots et VHFIFM antenna $4.25ea. 10/$34.00

UHF/VHF/FMMATCH NG TRANSFORMERS
eonverts 75 oIIm to300olIm inputs ~
A·MTI5-300IndOOfuniv ersal69~ ea. 10/$5.50
A·MTI5-300B Outdocw withboot 99~ ea. 101$8.00

~I.lS\ RECsVE AFREE GIFT
60 WITH EVERY ORDER $50 OR OVER

$50 orderreceiveIreeauto1m signalbooster($12.50val. e)
$100 orderreeeive!rftultraight stereoheadphones($25 v.~e)

$200 order receivelreeam/fmstereowaJkmantyperadio With
headphores($50 value)

LIKE SAVING ANADDITIONAL25'10

VHF/FM SIGNAL BOOSTER~
DISTRIBUTION AMPLIFIERS (75ohm)
A·CMA1 One ouiputbooster(10dB Gam) $9.50ea. 10/$76.00
A·CMA4 Four output booster(3dBGam) $11 .95 ea. 101$95.00

POPULAR VIDEO HOOK·UP/DUBBING c:
COAXIAL CABLES
(Molded heavy-duty construction)

A·VC106 RCAplugtominiplug (6 It.) $2.75ea. 10/$22.00
A·VC306 RCA plug toRCA plug (6 It.)$2.75ea.10/$22.00
A·VC406 Ouick Fplug toQU ICkFplug(6 tt) $2.99 ea. 10/$24.00
A·VC612 BNC plug toBNC plug(12 It.)$5.99ea. 10/$48.00

CIRCLE 75 ON FREE INFORMATION CARD CIRCLE 57 ON FREE INFORMATION CARD 115



DISC Z-80
256 x 4 (450n.) 1.95

CONTROLLERS
2.5 Mhz 8035 5.95 68000 99.952101

16.955101 256 x 4 (45 0n.) (cmos) 3.95 177 1 8039 6.95 6800 4.95179 1 29.95 Z80 -CP U 3.95 INS-8060 17 .952102·1 1024 x 1 (450n.) .89 1793 38 .95 Z80-CTC 5.95 6802 7.95
2102l ·4 1024 x 1 (45 0n.) (l P) 1.29 1795 54.95 Z80-DART 15.25

INS- 80 73 24.95 6808 13.902102l -2 1024 x 1 (250n . ) (LP) 1.69 1797 54.95 Z80·DMA 17.5 0
8080 3.95 6809E 19.9521 11 256 x 4 (450n . ) 2.99 6843 34.95

Z80 -P 10
8085 5.95 6809 12.952112 256 x 4 (45 0n. ) 2.99 8272 39.95 5.75 8085A -2 11.95Z80 -SIO /O 18.50 681 0 2.952114 1024 x 4 (45 0n. ) 8/14.95 UP D765 39 .95 8086 29 .95 6820 4.9521 14l·4 1024 x 4 (450n.) (LP) 8/15.25 169 1 18 .95 Z80 ·S 10 / 1 18.50 8087 CAL L 682 1 3.252114l -3 10 24 x 4 (300n.) (LP ) 8/ 15.45 214 3 18 .95 Z80 -S 10 /2 18.50
8088 39.95 6828 14.952114l-2 10 24 x 4 (200n.) (LP) 8/15.95 INTERFACE Z80 -S 10 /9 16 .95 8089 89 .952147 4096 x 1 (55n . ) 4.9 5 8T26 1.69 6840 12.9 5
8155 7.95TMS4044-4 4096 x 1 (45 0n.) 3.49 8T28 2.49 4 .0 Mhz 6843 34.95

TMS4044-3 4096 x 1 (300n.) 3.99 8T9 5 .99 8156 8.95 6844 25.95Z80A-CP U 6.00 8185 29.95TMS4044·2 4096 x 1 (200n.) 4.49 8T96 .99 Z80A -C TC 8.65 6845 14 .95
MK4 118 1024 x 8 (250n.) 9.95 8T97 .99 8185-2 39.95 6847 12 .25
TMM2016-200 2048 x 8 (200n. ) 4.15 8T98 .99 Z80A -DAR T 18.75 8741 39 .95 6850 3.45
TMM2016-150 2048 x 8 (150n.) 4.95 DM8131 2.95 Z80A- DMA 27. 50 8748 29 .95 6852 5.75TMM2 016-1 00 2048 x 8 (100 n.) 6.15 DP830 4 2.29 Z80A- P10 6.00 8755 32.00 6860 9.95HM6116-4 2048 x 8 (2 00n.) (c rnos ) 4.95 DS8835 1.99 Z80A-SIO/O 22 .5 0

DS8836 .99 6862 11.95HM6116-3 2048 x 8 (150n.) (crn os) 5.95 Z80A -S10/1 22.5 0
MISC. 6875 6.95HM6 116-2 2048 x 8 (12 0n.) (cmos) 8.9 5 Z80A-S 10 /2 22. 50

6880 2.25HM6 116LP -4 2048 x 8 (20 0n.) [cmosj tt.P] 6.95 7.95 Z80A -S10/9 19.95
HM6116LP -3 2048 x 8 (150n.) (crn os jt t.P) 8.95 4.95 8202 29 .95 6883 24.95
HM6 116LP-2 2048 x 8 (120 n.) (cmosjt t. P} 10. 95 4.95 6 .0 Mhz 8203 39 .95 68047 24.95

9.00 68488 19.95Z -6 132 4096 x 8 (30 0n.) (o stat) 34.95
13.95 Z80 B- CPU 8205 3.50,

I 680 0 1 MHZLP = l ow Powe r Qstat = Quasi-Sta tic 7.95 Z80 B-C TC 8212 1.80
9.95 Z80B- P10 82 14 3.85 68B OO 10.95

25 13 -002 LOW 9.95 82 16 1.75 68 B02 22.25

DYNAMIC RAMS SOUND CH IPS 8224 2.25 68B09E 29 .95
76477 3.95 8226 1.80 68B 09 29.95

T MS4027 4096 x 1 (25 0n.) 76489 8.95 8228 3.49 68B 10 7.95
MK41 08 8192 x 1 (20 0n . ) AY3-89 10 12 .95 823 7 19.95 68B21 12.95
MM5298 8192 x 1 (25 0n. ) MC3340 1.4 9 8238 4.49 68 B45 35.954116·300 16384 x 1 (300 n. ) CRT 8243 4.45 68 B50 12.954116-250 16384 x 1 (250n .) CONTROLLERS 8250 10.95 68B OO 2 MHZ4116-200 16384 x 1 (200n .) 684 5 14.95 825 1 4.494116-150 16 384 x 1 (150n. ) 68B45 35.95 32 .768 khz 1.95

8253 6.954116-120 16384 x 1 (120n.) HD46505SP 15.95 1.0 mhz 4.95
2118 16384 x 1 (150 n.) (5v) 6847 12.25 1.8432 4.95 8253-5 7.95
MK48 16 2048 x 8 (30 0n.) (5v) 68047 24 .95 2.0 3.9 5 8255 4.49
4164·200 65536 x 1 (20 0n. ) (5v ) 82 75 29 .95 2.097152 3.95 8255-5 5.25
4164-150 65536 x 1 (1 50n.) (5v) 722 0 99 .95 2.4576 3.95 82 57 7.95

5V ~ . Ing le 5 vo ll su pp ly CRT5 027 39 .95 3.2768 3.95 82 57- 5 8.9 5
CRT503 7 49.95 3.579535 3.95 8259 6.9 0
TMS99 18A 39.95 4.0 3.9 5 8259·5 7.5 0

EPROMS
BIT-RATE 5.0 3.95 8271 39.95

GENERATORS 5.0688 3.95 8272 39 .95
MC1441 1 11 .95 5.185 3.95 8275 29.951702 256 x 8 (tus)
BR1941 11 .95 5.7143 3.9 52708 1024 x 8 (4 50n.) 8279 8.95

1024 x 8 (450 n.) (5v) 4702 12.9 5 6.0 3.95 8279·5 10.002758 COM 5016 16.95 6. 144 3 .95 2 MHZ2716 2048 x 8 (450n .) (5v) COM8116 10.95 6 .5536 3.95 8282 6.50 6502A2716-1 2048 x 8 (350n.) (5v ) MM5307 10.95 8.0 3.95 8283 6.5 0 6522ATMS2716 2048 x 8 (450n.)
UARTS 10 .7836 3.95 8284 5.50 6532ATMS2532 4096 x 8 (450n . ) (5v )

AY3-10 14 14 .318 18 3.95 8286 6.50 6545A2732 4096 x 8 (450n . ) (5v)
AY5-101 3 15.0 3.95 828 7 6.50 655 1A2732·250 4096 x 8 (250n.) (5v )
PT1472 16 .0 3.9 5 8288 25.0 0 3 MHZ2732·200 409 6 x 8 (20 0n .) (5v)
TR1602 18.0 3.9 5 8289 49 .952764 8192 x 8 (450n.) (5v) 6502B2350 18.432 3.952764-250 8192 x 8 (250n.) (5v) 265 1 20.0 3.9 52764-200 8192 x 8 (200n . ) (5v ) TMS6011 22. 1184 3.95TMS2564 8192 x 8 (450n. ) (5v) IM640 2 32.0 3.95MC68764 8192 x 8 (45 0n.) (5v)( 24 pin) IMp403

sv " Sing le 5 Voll S upply INS825 0 14 .95

KEYBOARD
CHIPS DATA

EPROM ERASERS AY5-2376 11.95 ACQUISITION
AY5-3600 11.95 ADC0800 15.5574C922 See 74COO ADC0804 3.49

Timer 74C923 Series Prices
ADC0809 4.49

CLOCK ADC0817 9.9 5
CIRCUITS DAC0 800 4.95

MM5314 4.95 DAC 0806 1.9 5
MM5369 3.95 DAC0 808 2.95
MM5375 4.95 DAC10 20 8.25
MM58167 8.95 DAC10 22 5.95
MM58174 11 .95 MC1408 l6 1.95
MSM5832 6.95 MC1408L8 2.95
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74LSOO IC SOCKETS CMOS
74L500 .24 74L586 .39 74L5169 1.75 74L5323 2.75 1-99 100 7400 .19 74132 .45 4000 .29 4528 1.1974L501 .25 74L590 .55 74L5170 1.49 74L5324 1.75 8 pin 5T .13 .11 7401 .19 74136 .50 4001 .25 4531 .9574L502 .25 74L591 .89 74L5173 .69 74L5352 1.29 14 pin 5T .15 .12 7402 .19 74141 .65 4002 .25 4532 1.9574L503 .25 74L592 .55 74L5174 .55 74L5353 1.29 16 pin 5T .17 .13 7403 .19 74142 2.95 4006 .89 4538 1.9574L504 .24 74L593 .55 74L5175 .55 74L5363 1.35 18 pin 5T .20 .18 7404 .19 74143 2.95 4007 .29 4539 1.9574L505 .25 74L595 .75 74L5181 2.15 74L5364 1.95 20 pin 5T .29 .27 7405 .25 74145 .60 4008 .95 4543 1.1974L508 .28 74L596 .89 74L5189 8.95 74L5365 .49 22 pin 5T .30 .27 7406 .29 74147 1.75 4009 .39 4555 .9574L509 .29 74L5107 .39 74L5190 .89 74L5366 .49 24 pin 5T .30 .27 7407 .29 74148 1.20 4010 .45 4556 .9574L510 .25 74L5109 .39 74L5191 .89 74L5367 .45 28 pin 5T .40 .32 7408 .24 74150 1.35 4011 .25 4581 1.9574L511 .35 74L5112 .39 74L5192 .79 74L5368 .45 40 pin 5T .49 .39 7409 .19 74151 .55 4012 .25 4582 1.9574L512 .35 74L5113 .39 74L5193 .79 74L5373 .99 5T 50LDERTAIL 7410 .19 74152 .65 4013 .38 4584 .7574L513 .45 74L5114 .39 74L5194 .69 74L5374 .99 8 pin WW .59 .49 7411 .25 74153 .55 4014 .79 4585 .7574L514 .59 74L5122 .45 74L5195 .69 74L5377 1.39 14 pin WW .69 .52 " 7412 .30 74154 1.25 4015 .39 4702 12.9574L515 .35 74L5123 .79 74L5196 .79 74L5378 1.18 16 pin WW .69 .58 7413 .35 74155 .75 4016 .39 74COO .3574L520 .25 74L5124 2.90 74L5197 .79 74L5379 1.35 18 pin WW .99 .90 7414 .49 74156 .65 4017 .69 74C02 .3574L521 .29 74L5125 .49 74L5221 .89 74L5385 1.90 20 pin WW 1.09 .98 7416 .25 74157 .55 4018 .79 74C04 .3574L522 .25 74L5126 .49 74L5240 .95 74L5386 .45 22 pin WW 1.39 1.28 7417 .25 74159 1.65 4019 .39 74C08 .3574L526 .29 74L5132 .59 74L5241 .99 74L5390 1.19 24 pin WW 1.49 1.35 7420 .19 74160 .85 4020 .75 74Cl0 .3574L527 .29 74L5133 .59 74L5242 .99 74L5393 1.19 28 pin WW 1.69 1.49 7421 .35 74161 .69 4021 .79 74C14 .5974L528 .35 74L5136 .39 74L5243 .99 74L5395 1.19 40 pin WW 1.99 1.80 7422 .35 74162 .85 4022 .79 74C2O .3574L530 .25 74L5137 .99 74L5244 .99 74L5399 1.49

WW WIREWRAP 7423 .29 74163 .69 4023 .29 74C3O .3574L532 .29 74L5138 .55 74L5245 1.49 74L5424 2.95 7425 .29 74164 .85 4024 .65 74C32 .3974L533 .55 74L5139 .55 74L5247 .75 74L5447 .37 16 pin ZIF 6.75 call 7426 .29 74165 .85 4025 .29 74C42 1.2974L537 .35 74L5145 1.20 74L5248 .99 74L5490 1.95 24 pin ZIF 9.95 call 7427 .29 741l;,6 1.00 4026 1.65 74C48 1.9974L538 .35 74L5147 2.49 74L5249 .99 74L5624 3.99 ZIF TEXTOOL 7428 .45 74167 2.95 4027 .45 74C73 .6574L540 .25 74L5148 1.35 74L5251 .59 74L5668 1.69 (Zero Insertion Force) 7430 .19 74170 1.65 4028 .69 74C74 .6574L542 .49 74L5151 .55 74L5253 .59 74L5669 1.89 7432 .29 74172 5.95 4029 .79 74C76 .8074L547 .75 74L5153 .55 74L5257 .59 74L5670 1.49 7433 .45 74173 .75 4030 .39 74C83 1.9574L548 .75 74L5154 1.90 74L5258 .59 74L5674 9.65
CONNECTORS 7437 .29 74174 .89 4034 1.95 74C85 1.9574L549 .75 74L5155 .69 74L5259 2.75 74L5682 3.20 7438 .29 74175 .89 4035 .85 74C86 .3974L551 .25 74L5156 .69 74L5260 .59 74L5683 3.20 R5232 MALE 2.95 7440 .19 74176 .89 4040 .75 74C89 4.5074L554 .29 74L5157 .65 74L5266 .55 74L5684 3.20 R5232 FEMALE 3.SO 7442 .49 74177 .75 4041 .75 74C9O 1.1974L555 .29 74L5158 .59 74L5273 1.49 74L5685 3.20 R5232 FEMALE 7443 .65 74178 1.15 4042 .69 74C93 1.7574L563 1.25 74L5160 .69 74L5275 3.35 74L5688 2.40 RIGHTANGLE 7444 .69 74179 1.75 4043 .85 74C95 .9974L573 .39 74L5161 .65 74L5279 .49 74L5689 3.20 R5232 HOOD 7445 .69 74180 .75 4044 .79 74Cl07 .8974L574 .35 74L5162 .69 74L5280 1.98 74L5783 24 .95 5-100 5T 7446 .69 74181 2.25 4046 .85 74C1SO 5.7574L575 .39 74L5163 .65 74L5283 .69 81L595 1.49 5-1OOWW 7447 .69 74182 .75 4047 .95 74C151 2.2574L576 .39 74L5164 .69 74L5290 .89 81L596 1.49 7448 .69 74184 2.00 4049 .35 74Cl54 3.2574L578 .49 74L5165 .95 74L5293 .89 81L597 1.49 74SO .19 74185 2.00 4OSO .35 74C157 1.7574L583 .60 74L5166 1.95 74L5295 .99 81L598 1.49 7451 .23 74186 18.SO 4051 .79 74Cl60 1.1974L585 .69 74L5168 1.75 74L5298 .89 25L52521 2.80 7453 .23 74190 1.15 4053 .79 74C161 1.19

25L52569 4.25 7454 .23 74191 1.15 4060 .89 74C162 1.19
7460 .23 74192 .79 4066 .39 74C163 1.19
7470 .35 74193 .79 4068 .39 74Cl64 1.39
7472 .29 74194 .85 4069 .29 74C165 2.00

Prices Slashed! 7473 .34 74195 .85 4070 .35 74C173 .79
7474 .33 74196 .79 4071 .29 74C174 1.19
7475 .45 74197 .75 4072 .29 74C175 1.1974S00 7476 .35 74198 1.35 4073 .29 74C192 1.49
7480 .59 74199 1.35 4075 .29 74C193 1.49

74500 .32 745163 1.95 7481 1.10 74221 1.35 4076 .79 74C195 1.3974502 .35 745168 3.95 7462 .95 74246 1.35 4078 .29 74C200 5.7574503 .35 745169 3.95 7483 .SO 74247 1.25 4081 .29 74C221 1.7574504 .35 745174 .95 7485 .59 74246 1.85 4082 .29 74C373 2.4574505 .35 745175 .95 7486 .35 74249 1.95 4085 .95 74C374 2.4574508 .35 745181 3.95 7469 2.15 74251 .75 4086 .95 74C901 .3974509 .40 745182 2.95 7490 .35 74259 2.25 4093 .49 74C902 .8574510 .35 745188 1.95 7491 .40 74265 1.35 4098 2.49 74C903 .85
74511 .35 745189 6.95 7492 .SO 74273 1.95 4099 1.95 74C905 10.95
74515 .35 745194 1.49 7493 .35 74276 1.25 14409 12.95 74C906 .9574520 .35 745195 1.49 7494 .65 74279 .75 14410 12.95 74C907 1.00
74522 .35 745196 1.49 7495 .55 74283 2.00 14411 11.95 74C908 2.00
74530 .35 745197 1.49 7496 .70 74284 3.75 14412 12.95 74C909 2.75
74532 .40 745201 6.95 7497 2.75 74285 3.75 14419 7.95 74C910 9.95
74537 .88 745225 7.95 74100 1.75 74290 .95 4502 .95 74C911 8.9574538 .85 745240 2.20 74107 .30 74293 .75 4503 .65 74C912 . 8.95
74540 .35 745241 2.20 74109 .45 74298 .85 4S08 1.95 74C914 1.95
74551 .35 745244 2.20

LM301 .34 1.60 LM1310 1.49 74110 .45 74351 2.25 4510 .85 74C915 1.19
74564 .40 745251 .95 LM381 74111 .55 74385 .65 4511 .85 74C918 2.75
74565 .40 745253 .95 LM301H .79 LM382 1.60 MC1330 1.69 74116 1.55 74386 .65 4512 .85 74C92O 17.95
74574 .50 745257 .95 LM307 .45 LM383 1.95 MCl349 1.89 74120 1.20 74387 .65 4514 1.25 74C921 15.95
74585 1.99 745258 .95 LM308 .69 LM384 1.95 MC13SO 1.19 74121 .29 74368 .65 4515 1.79 74C922 4.49
74586 .50 745260 .79 LM308H 1.15 LM386 .89 MC1358 1.69 74122 .45 74376 2.20 4516 1.55 74C923 4.95
745112 .50 745274 19.95 LM309H 1.95 LM387 1.40 LM1414 1.59 74123 .49 74390 1.75 4518 .89 74C925 5.95
745113 .50 745275 19.95 LM309K 1.25 LM389 1.35 LM1458 .59 74125 .45 74393 1.35 4519 .39 74C926 7.95
745114 .55 745280 1.95 LM310 1.75 LM390 1.95 LM1488 .69 74126 .45 74425 3.15 4520 .79 74C927 7.95
745124 2.75 745287 1.90 LM311 .64 LM392 .69 LMl489 .69 74128 .55 74426 .85 4522 1.25 74C928 7.95
745132 1.24 745288 1.90 LM311H .89 LM394H 4.60 LM1496 .85 74490 2.55 4526 1.25 74C929 19.95
745133 .45 745289 6.89 LM312H 1.75 LM399H 5.00 LM1558H 3.10 4527 1.95 74C93O 19.95
745134 .50 745301 6.95 LM317K 3.95 NE531 2.95 LMl800 2.37
745135 .89 745373 2.45 LM317T 1.19 NE536 6.00 LM1812 8.25
745138 .85 745374 2.45 LM318 1.49 NE555 .34 LM1815 5.20
745139 .85 745381 7.95 LM318H 1.59 NE556 .65 LM1818 2.90 VOLTAGE REGULATORS
745140 .55 745387 1.95 LM319H 1.25 NE558 1.SO LM1820 3.SO

.89 78L05 .69 7905K745151 .95 745412 2.98 LM319 1.25 NE561 19.95 LM1830 3.SO

.89 78L12 .69 7912K745153 .95 745471 4.95 LM320 (see 7900) NE562 6.00 LM1871 5.49

.89 78L15 .69 7915K745157 .95 745472 4.95 LM322 1.65 NE564 2.95 LM1872 5.49

.89 7924K745158 .95 745474 4.95 LM323K 4.95 LM565 .99 LM1877 3.25

.89 78H05K 9.95
745161 1.95 745482 15.25 LM324 .59 LM566 1.49 LMl889 1.95 78H12K 9.95 79L05
745162 1.95 745570 2.95 LM329 .65 LM567 .89 LM1896 1.75 1.39 7905T .99 79L12

745571 2.95 LM331 3.95 NE570 3.95 LM2877 2.05 1.39 7908T .99 79L15
LM334 1.19 NE571 2.95 LM2878 2.25 1.39
LM335 1.40 NE592 2.75 LM2900 .85 1.39 7912T .99 LM323K
LM336 1.75 LM703 .89 LM2901 1.00 7915T .99 UA78540
LM337K 3.95 LM709 .59 LM3900 .59 7924T .99
LM337T 1.95 LM710 .75 LM3905 1.25 T TO-22O K TO-3 L
LM338K 6.95 LM711 .79 LM3909 .98
LM339 .99 LM723 .49 LM3911 2.25
LM340 (see 7800) LM723H .55 LM3914 3.95

TRANSISTORS DIODESLM348 .99 LM733 .98 LM3915 3.95
LM3SOK 4.95 LM741N-8 .35 LM3916 3.95 PN2222 NPN 5WITCH TO-92LM3SOT 4.60 LM741N-14 .35 MC4024 3.95

PN2907 PNP5WITCH TO-92LM358 .69 LM741H .40 MC4044 4.SO
2N2222 NPN 5WITCH TO-18LM359 1.79 LM747 .69 RC4138 1.25

LM376 3.75 LM748 .59 RC4151 3.95 2N2907 PNP5WITCH TO-18
LM377 1.95 LM1014 1.19 LM42SO 1.75 2N3055 NPN POWER TO-3
LM378 2.SO LM1303 1.95 LM4500 3.25 3055T NPN POWER TO-22O
LM379 4.50 LMl304 1.19 LMl3080 1.29 2N3904 NPN 5WITCH TO-92
LM380 .89 LM1305 1.49 LMl3600 1.49 2N3906 NPN5WITCH TO-92
LM380N-8 1.10 LM1307 .85 LM13700 1.49 IN4148 (IN914) RECTIFIER

H ~ TO-5 CAN T ~ TO-22O K ~ TO-3 IN4004 5WITCHING
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DISK DRIVES
TANDON

TM100-1 (FOR IBM)
TM100-2 (FOR IBM)

SHUGA~T

SA 400L (40 TRACK) 199.95
SA 400 (35 TRACK) 189.95

CABINET FOR 51(4"
DISK DRIVE

* COLOR MATCHES APPLE
* FITS SHUGART

SPECIAL - $29.95

VOLTAGE
REGULATORS

7805T .89 7905T
7808T .89 7908T
7812T .89 7912T
7815T .89 7915T
7824T .89 7924T

7805K 1.39 7905K
7812K 1.39 7912K
7815K 1.39 7915K
7824K 1.39 7924K

78L05 .69 79L05
78L12 .69 79L12
78L 15 .69 79L 15

78H05K 9.95 LM323K
78H12K 9.95 UA78S40

T =TO -220 K =TO-3
L = TO-92

MICROCOMPUTER
HARDWARE HANDBOOK

FROM ELCOMP - $14.95
Over 800 pages of man ufacturers dat a
sheets on most commonly used IC·s.
Incl udes:
* TTL - 74/74 LS and 74F
* CM OS
* Vo ltage Regu lators
* Mem or y - RAM. ROM . EPRO M
* CPU 's - 6800, 6500 , Z80 , 8080,

8085, 8086/ 8
* MPU support & interfac e - 6800.

6500 . Z80, 8200, etc .

RESISTORS
'I. WATT 5% CARBON FILM ALL

STANDARD VALUES
FROM 1 OHM TO 10 MEG OHM
50 PCS . SAME VALUE .025 EA.

100 PCS . SAME VALUE .02 EA.
1000 PCS . SAME VALUE .015 EA.

CHRISTMAS SPECIALS
NASHUA 5114" Diskettes

TOP QUALITY "":'" lOW PRICE! *
Single Sided , Single Density o!;Ii:'!: :ji;i'
Soft Sectored with Hub Ring ..,:jf: :M=:f!: =ii::jf: ...

$1995 BOX OF 10 ,..:!'t'lt~. ,

'"NEWPORT PROSTICK
* Professional Quality * Extremely Rugged - Actua l

Atari- Type Joystick Arcade ga me Joystick
* Improve you r scores - * All parts are replaceable

A must for maze oarnes * 6 Month Warranty

$310 0 EACH $5995 PAIR

:i:

'*'Ii: •• til
--Ii: '!r-:i!:.. .... ......::. ....... ..

'!' -:r. . .. . -::-- --r;- ~'!t'

,. Ii
,~!'*' ~.'

*'"

RCA
LM301 .34 LM339 .99 NE56 4 2.95 LM1496 .85 CA 3023 2.75 CA 3082
L M301H .79 LM 340 (see 7800) LM 565 .99 LM1558H 3.10 CA 3039 1.29 CA 3083
LM 307 .45 LM348 .99 LM566 1.49 LM1800 2.37 CA 3046 1.25 CA 3086
LM308 .69 LM350K 4.95 LM567 .89 LM1812 8.25 CA 3059 2.90 CA 3089
L M308H 1.15 LM350T 4.60 NE570 3.95 LM1830 3.50 CA 3060 2.90 CA 3096
LM309H 1.95 LM358 .69 NE571 2.95 LM1871 5.49 CA 3065 1.75 CA 3130
LM309K 1.25 LM 359 1.79 NE592 2.75 LM1872 5.49 CA 3080 1.10 CA 3140
LM310 1.75 LM376 3.75 LM703 .89 LM1877 3.25 CA 3081 1.65 CA 3146
LM311 .64 LM377 1.95 LM709 .59 LM1889 1.95 CA 3160
LM311 H .89 LM 378 2.50 LM710 .75 LM1896 1.75
LM312H 1.75 LM379 4.50 LM711 .79 LM2877 2.05 TILM317K 3.95 LM380 .89 LM723 .49 LM2878 2.25
LM317T 1.19 LM380N-8 1.10 LM723H .55 LM2900 .85 TL494 4.20 75365
LM318 1.49 LM381 1.60 LM733 .98 LM2901 1.00 TL496 1.65 75450
LM318H 1.59 LM382 1.60 LM741N-8 .35 LM3900 .59 TL497 3.25 75451
L M319H 1.25 LM383 1.95 LM741N-14 .35 LM3905 1.25 75107 1.49 75452
LM319 1.25 LM384 1.95 LM741H .40 LM3909 .98 75110 1.95 75453
LM 320 (see 7900) LM386 .89 LM747 .69 LM3911 2.25 75150 1.95 7545 4

75154 1.95 75491LM322 1.65 LM387 1.40 LM748 .59 LM3914 3.95
75188 1.25 75492LM323 K 4.95 LM389 1.35 LM 1014 1.19 LM3915 3.95
75189 1.25 75493LM324 .59 LM390 1.95 L M1303 1.95 LM3916 3.95 75494

L M3 29 .65 LM392 .69 LM1310 1.49 MC4024 3.95
LM331 3.95 LM394H 4.60 MC1330 1.69 MC4044 4.50
L M334 1.19 LM399H 5.00 MC1 349 1.89 RC4 136 1.25
LM335 1.40 NE531 2.95 MC1350 1.19 RC4151 3.95

BI FETLM336 1.75 NE536 6.00 MC1358 1.69 LM4250 1.75
LM337K 3.95 NE555 .34 L M1414 1.59 LM4500 3.25 TL07 1 .79
L M337T 1.95 NE556 .65 LM1458 .59 LM13080 1.29 TL072 1.19
L M338K 6.95 NE558 1.50 LM1488 .69 LM13600 1.49 TL074 2.19

NE561 19.95 LM1489 .69 LM13700 1.49 TL081 .79
TL082 1.19
TL083 1.19

BEST SELLING
'BOOKS

OSBORNE/Me GRAW-HILL
Apple II User' s Gu ide . . • • . • • • . . 14.95
C RT Co ntro ller's Handbook •• . . .. . 9.95
680 00 Assembly Lan gu age

Programming .... •.. . •. • . • . 16.99
CBASIC Use r Gu ide .• .• • . .• . . • 15.00

SYBEX
Your Your First Computer. . • • • .. 8.95
Th e C PIM Hand book . ... . • • . . . 14.95
Th e PA SCAL Handbook . . ... ••• 18.95
Microprocessor Interf ac in g

Tec hn iques . • • • . . • • • • . .. • • • 17.95
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COOLING FAN $6995

* Easy Installation
* No modification of Apple

required.
* Color matches Apple.
* Switch on front controls fan,

computer and monitor.
* Ultra-quiet, reliable fan .
* Completely eliminates

problems caused by
overheating

MONITORS
N EC JB1201M $169°°
ZENITH ZUM-121 $119°°

COLOR

AMDEK COLOR I $335°0
NEC JC 1201M $329°0

16K RAM CARD
* Upgrade your 48K Apple II to full 64K of RAM.
* Fully software and hardware compatible with the Apple

language card and mic rosoft Z80 card .
* Eliminates the need for the Applesoft or Integer Basic

ROM card when used in conjunct ion with DOS 3.3.
* Allows you to run Apple Fortran or Pascal with no

difficulty.
* Available as bare board , kit, or assembled and tested

board.

PRICE REDUCED
ASSEMBLED & TESTED .... . $49.95

BARE CARD $14.95 KIT $44.95

DISK DRIVE $29995

* Includes metal cabinet
* Color matches Apple
* 35 Tracks/single side
* Includes cable
* Use with Apple II

Controller

PRINTERS
MX-80
MX-80FT
MX-100

CALL FOR PRICE
WE HA VE APPLE AND TRS-BO

INTERFACE CARDS AND CABLES

SA400 35 TRACK
DISK DRIVE

CLEARANCE

* VERY LIMITED SUPPLY
* MODIFY FOR USE IN

APPLE
* PRE-REVISION "L" MODEL
* THEY WON'T LAST LONG

$18995

5114" DISKETTES
ATHANA ss so SOFT ••••• 24.95
MEMOREX ss so SOFT • • •• 26.95
VERBATIM SS so SOFT • • •• 29.95
VERBATIM 10 SECTION HARD 29.95
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USE

YOUR

READER

SERVICE

CARD

DON'T
FORGET

36 channel
converter

$4595 .

Quantity Discoun ts • Visa . Master Charge
Add sro shipping- Mich. residents ad d 40;'0 sales lax

Send $2 for complete catalog
of converters and unscramblers

CONVERTERS
DESCRAMBLERS

Largest Selection
of Equipment Available

$ Buy Warehouse Direct & Save $

36 channel
wired remote

converter
only

$8895

Now A"ailabiell"Centronics-input"
Complete plans for aZ·BO poweredCentronics·type parallel inputSelectric interlace. Designed
specifically for our "Selectric" typewriter/ printer labovel uses only 9 chips and 2 K of 16K
EPROM Ithe balance is lor futureRS·232 1/ 01.Easy toconstruct. needsonly 24VDC @4amps. 12V
@.1 amps and 5VDC @1amplor full operationof the interlace andtheprinter. The "Centronics·
Type" parall el input accepls upper and lower case ASCI t. Plans include pre·programmed 16K
EPROM which allows printing of approximately 15 characlers persecond.

NOW YOUR " SEL ECT RIC" CAN BE :~~-:~::~c:' $2495
AND OTHER MICROCOMPUTER COMPATIBLE!!

TAS·SO. APPLE& SELECTRIC orel"d emarks01RADIO SHACK. APP LE COMPUTER & IBMCORPORATION

WRITE or CAll NOW for ourEXCITING BARGAIN·PACKED PER IPHERALS FlYERIII

CIRCLE SO ON FREE INFORMATION CARD

Sylvania ECG
Replacement
Semiconductors
and Components
Full line in stock.
The best quality
semiconductor.

VERYPOPULAR

80 MFD x 450 Volts 99
100 MFD x 450 Volts 1.09

REMEMBER!
Sylvania

Tubes
70% + 10%

OFF
LIST

2SC1172B
5199

IJJOOGJUU[I]l:DGJ: The Source for Quality at Low Cost
SYLVANIA Triplers
ECG·500A ECG·523 ECG·526A
212-139 212-141 212-141.Q2
212-139-01 212-141-01 212-141.Q3
212-139.Q2 212-141-04

$1295 ea. $1500 ea. $1699 ea.
RG.59/U 15 OHM Bare copper • 0 F·59 Connector

conductor with SeparateFerrule
Co-Axial Cable 1~/100 lot
C B·d d Braided bare \ ~ Matching Transformeropper rat e copper shield ~ 75.300Ohm

Shield !!!jijiiiiiiiiii;l~~.... MT·1 59¢ ea. $4400/100

Whiteor Slack - I ~
Foam polyethylene - 2 WIY - 75 Ohm Coupler

$445°/1000 ft. dielectric MT·2 $1,aea. $8900/100

(60/40 Rosin Core)
1 lb. . .062 dia.
(regular size)

$799 SOL·1

REPLACEMENT RODS

•
G.E.OM·300

~

SOLDER WICK 99~~. 10ASSORTED CIRCUIT BREAKERS ~
Solder Removal SW·5 ~ 10/$799 Good Assortment ~=..:.
%" Wide (Thick Type~5 feet ~ . •. CB.10

C/)
o
Zo
a:
o
UJ
.....I
UJ

6
o
<l:a:

120

[DutJI]UUI:IJ[D1]
ELECTRONICS
770 Amsterdam Ave., New York, NY 10025

~ Also ask for Free 100 Page Catalog ~

Send Purchase Order, Check or Money Order

or Call Toll Free 800-223-0826
in NY STATE (212) 865-5580

All ORDERS SHIPPED UPs/COD F.O.B.,N.Y.C.

MASTER CA RD' VISA ••

CIRCLE 62 ON FREE INFORMATION CA RD
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7416 1 $ .88
74162 .89
74163 .87
74164 .87
74165 .87
74166 1.20
74167 1.95
74170 1.00
74172 4,75
74173 ,79
74 174 .89
74175 85
74176 ,75
74177 .75
74179 1.34
74180 .75
74181 1.75
74182 .75
74164 2.25
74185 2.25
74188 9.95
74188 3.00
74100 1.15
7419 1 1.15
74192 .85
74193 .85
74194 .85
74195 .68
74196 .85
74197 .85
74198 1.39
74199 1.39
74221 1.19
74251 .95
74273 1.05
74276 1.89
74279 .75
74283 1.40
74284 3.90
74285 3.90
74290 1.25
74298 .95
74365 .68
74366 .68
74367 .68
74368 .68
74390 1.45
74393 1.00
74490 1.90

4089 $2.95
4093 .99
4094 2.95
4096 2.29
4099 2.25
14408 12.95
14409 12.95
14410 12.95
14412 12.95
14415 895
14419 4.95
450 1 .39
4502 1.65
4503 .69
4505 3.95
4506 .75
4507 .95
4506 3.75
4510 1.19
4511 1.19
4512 1.39
4515 2.75
4516 1.45
4518 1.39
4520 1.25
4555 4,95
4558 99
4566 2.25
eocss 1.50
eocsz 1.25

4037 $1.95
4040 1.29
4041 1.25
4042 .95
4043 .85
4044 .85
4046 1.75
4047 1.25
4048 .99
4049 .45
4050 .69
4051 1.10
4052 1.10
4053 1.10
4055 3 .95
4056 2.95
4059 9.25
4060 1.39
4066 .75
4069 .35
4070 .49
4071 .35
4072 .35
4073 .3 5
4075 .3~

4076 1.29
40n .35
4078 .35
4081 .35
4082 .35
4085 1.95

BEl
7475 $ .38
7476 .34
7479 4.60
7480 .49
7482 .95
7483 .55
7485 .65
7486 .35
7489 1.75
7490 .39
7491 67
7492 .45
7493 .45
7494 .69
7495 .65
7496 .69
7497 2.90
74100 2.90
74 107 .32
74 109 .37
74116 1.95
74 121 .29
74122 .39
74 123 .59
74 125 .39
74126 .44
74128 .59
7413 2 .69
74 138 .75
74139 .95
74 141 .79
74 142 2.95
74143 2.95
74144 2.95
74 145 .62
74147 1.95
74 148 1.20
74 150 1.00
74151 .67
74 152 .67
74153 .67
74 154 1.19
74 155 .78
74 156 .78
74157 .00
74158 1.65
74159 2.49
74160 .88

TERMS: MQ Cashl.... Ch«:k. Bank Wile . PetSOf\&l
cN<.ks alow :1__ks for PfOCfl.$lng InclYde OnYers
License and credl1 carel ·U ~ "'-lEX, CB add 3-.
urv"e chf,rg e Add 3' uuppong & hf,ndh~ or $:150 .
_ nIChevet' I I greatet . Add 10"r10 for fOfelg n or~. or
u s Parcel Post Include Tewp~M r'lUrnbctr,NO COOs
Pnc.s sublect to chf,~ Wlll\out r'IOtlCeSome Item s
subject to poor sale We rflel'<oe lhe r'Ohll0 Mlb&llll,lt e
manlolfactur et. Reta.l poe .. rN-Y ..ary

$1.39
1.49
1.65
1.69

74$2 44 $2.99
745251 1.35
74$253 1.35
74$257 1.29
74$258 1,29
74S260 .75
745280 2.79
745287 2.99
745288 2.55
74$3 73 3.10
745374 3.10
745387 2.75
7454 71 7.95
745472 7.95
7454 73 7.95
745474 9.95
7454 75 9.95
74$570 5.75
74$57 1 5.75
74$57 2 8,95
7455 73 8,95
74S940 2.90
745941 2.90

7 Position
8 Positio n
9 Position

10 Ponton

ImJm
$5.95 LM1414N $1.00

1.49 LM1458C N/N .49
1.49 MCl 488N .99
2.95 MC1489N .99
.99 LM1496N .89
.35 LMl 556N 1.50

1.98 LM1820N .95
1.89 LMl 650N .95
3,25 LM1889N .3.10

.29 l.M2111N 1.75

.98 lM2900 N .99
1.49 lM2901N 2.50
1.25 LM2917N 2.95

89 CA30 13T 2.19
1.75 CA30 18T 1.99
1.70 CA3021T 3.49
1.49 CA3023T 2.99
1.25 CA.3035T 2.75
1.35 CA3039T 1.29
1.39 CA3Q46N 1.29
1.25 lMJ053N 1,49
4.95 CA3059N 3.19

.95 CA3Q6ON 3.19
5.95 CA3062N 4.95
6.95 LM3065N 1.49

.95 CA3OeOT 1.29
1.75 CA306 1N 1.69
1.25 CA308.2N 1.69
1.25 CA3063 N 1.55
1.95 CA3066N .80
1.20 CA3089N 2.99
5.60 CA3096N 3.49

.98 CA309 7N 1.99
1.49 CA3130T 1.30
1.95 CA314QT 1.19
3.75 CA3146N 2.49
2.75 CA3160 T 1.19
1.25 CA3190N 1.95
1.79 CA34 10N .59
1.95 MC3423N 1,49
1.25 MC3460N 3.95
1.40 SG3524N 3.95
1.95 CA36CON 3,39
3.75 lM3900N .59

.39 LM3905N 1.19

.98 lM3909N .98
19.95 LM39 14N 3.75

1.25 LM391SN 3.95
1.75 lM3916N 3.75
1.50 RC4131N 2.95
2.75 RC4136N 1.10
1.99 RC4151N 3.70
.29 RC4194TK 4.95
.75 RC4195TK 5.40
39 ULN2oo 1 1.25

1.95 ULN2003 1.50
.65 SN75450 N .59
.98 5N75451N .35

1.15 SN75452N .49
.33 SN75453 N .49
.19 SN75454N .49
.75 SN7549 1N .89
.39 SN754Q2N .89

2.95 SN75493 N 89
1.90 SN75494 N .89
1.95 Tl494CN 4.20
1.95 Tl496CP 1.65
1.75

mm
745 124 3.69
745 133 .54
745 134 .86
745135 1.15
745136 1.00
745 138 1.29
74$ 139 1.29
745 140 .73
745 151 1.29
745153 1.29
745 157 1.29
745 158 1.29
745 160 2.79
745174 1.49
745 175 1.49
745188 2.69
745194 1.89
745 195 1.89
745 196 1.89
745240 2.75
745241 2.75
745242 2.99
7452 43 2.99

$ .99
1.19
1.29
1.35

MUFFIN@FAN
The dependable, low
cost. largestselling fan
for commercialcooling
applicat ions.
• 105cfm free airdelivery
• 4.68" SQ. x 1.50" deep .

Weight · 17 oz.

SPECIAL PURCHASE

-..\"" $9.50...

DIP
SWITCHES

78H:l5K
76""'"
78M.G.
LM108AH
LM300H
lM301CN
LM304H
lM305H
lM306H
LM307CN
LM308CN
LM300K
LM310CN
lM311D/CN
lM312H
LM317T
lM318CN
LM319NIH
LM32Of(·xxo

LM32OT·XX·
LM32OH-XX'
LM323K
lM324N
LM33 7K
LM338K
lM339N
LM34QK_XXo

LM34OT·XX·
LM34OH-XXo

LM344H
LM34llN
LM350K
LM358CN
LM380N
LM372N
LM376N
LM377N
L.M38OCNtN
lM381N
LM383T
lM388N
lM387N
LM390N
NE531VIT
NE555V
NE558N
NE561T
NE585N1H
NESOOH/V
NE587V1H
NE592N
LM702H
LM709N/H
LM710N/H
LM711N/H
LM715N
LM723NIH
LM733N/H
LM739N
LM74 1CN/H
LM741CN-14
LM747NIH
LM748N/H
LM760CN
LM1310N
MC133Q
MC1350
MC1358

2 Position
4 Pos ition
5 Posi tion
6 Posillon

74500 S .39
7450 2 .43
74S03 .45
74504 .52
74505 .52
74506 .49
74509 .49
745 10 .42
74511 .42
74515 .42
74S20 .42
74522 .42
74530 .42
74532 .49
74538 1.19
74S40 .49
74$5 1 .42
74564 46
74565 .46
7457 4 .89
74586 .72
745112 .72
7451 13 .72
7451 14 .72

7400 $ .19
7401 .22
7402 .22
7403 .22
7404 22
7405 .23
7406 .35
7407 .35
7406 .26
7409 .23
7410 .22
7411 .29
7412 .29
7413 .39
14 14 .59
7416 .29
7417 .29
7420 .22
7421 .35
7422 .29
7423 .29
7425 .29
7426 .29
7427 .25
7429 .45
7430 .23
7432 .29
7437 .25
7438 .29
7439 .29
7440 .19
7441 .79
7442 .57
7443 ,95
7444 .95
7445 .79
7446 .79
7447 .65
7448 .79
7450 .19
7451 .19
7453 .19
7454 .19
7459 .25
7400 .23
7470 .29
7472 .29
7473 .34
7474 .34

I.Imm
74lSOO$ .26 74l5113$ .43 74lS245 $2.2O
74LS01 .28 74151 14 .43 741524 7 1.10
74LS02 .28 74lS122 .55 7415248 1.10
74lS03 .28 74lS123 1.19 74lS249 1.19
74lS04 .35 74lS124 1.35 74lS251 1.40
74lS05 .28 74lS125 .89 74lS253 1.40
74lSOB .28 74lS126 .52 7415257 .85
74lSOO .35 74lS132 .79 74lS258 .98
74lS10 .28 7415 136 .49 74lS259 2.95
74lS11 .39 74lS138 .85 74lS2OO .65
74lS12 .33 74lS139 .85 74lS261 2.49
74lS13 .47 74lS145 1.25 74LS266 .59
74LS14 .95 74LS148 1.49 74lS273 1.75
74LS15 .33 7415 151 .79 7415275 4,40
74lS2O .26 74lS153 .79 74lS279 .59
74lS21 .33 74lS154 1.70 74lS283 .99
74lS22 .33 74lS1 56 1.19 74lS29O · .99
74lS26 .33 74lS156 .99 74lS293 .99
74lS27 .33 74lS157 .85 74lS295 1.10
741S28 .33 74lS158 .75 74lS296 1.19
74ls:JJ .26 74lS1oo 1.05 7415324 1.75
74lS32 .33 74lS161 1.15 74lS347 1.95
74lS33 .55 74LS162 1.05 74l.$348 1.95
74lS37 .45 74lS163 1.05 74lS352 1.19
74LS38 .39 74lS164 1.19 74lS353 1.19
74l S40 .26 . 74LSl66 .89 74lS363 1.49
74lS42 .79 74lS166 2.48 74lS365 .00
74lS47 .79 74lS166 1.15 74lS366 .00
74lS48 .95 74lS1flQ 1.15 74lS367 .00
74lS51 .26 74lS170 1.99 74lS368 .00
74lS54 .29 74lS173 .89 74lS373 1.89
74lS55 .29 74LS174 .89 74LS374 1.89
74lS73 .45 74lS175 .89 74lS375 .69
74lS74 .42 74lS181 220 74lS377 1.95
74lS75 .59 74LS190 1.15 74LS385 1.95
74LS76 .45 74lS191 1.15 74lS3B6 .65
74LS78 .45 74lS192 .96 74lS390 1.95
74lS83A .79 74lS193 .96 74lS393 1.95
74lS85 1.19 74lS194 1.15 74lS395 1.70
74lS86 .45 74lS195 .95 74lS399 2.35
74LS90 .57 74lS1 96 .89 74lS424 2.00
74lS92 .75 74lS1 97 .89 74LS668 1.75
74lS93 .75 74lS221 1.15 74lS67O 2.29

...-------------'i ;~: ;~~ ~ : ~:~ ~ :
74lS107 .45 74lS243 1.00 81LS97 1 00
74lS100 .45 74lS244 1.49 81lS9B 1.69
7415112 .43 'OLUIE PRICING
~ CAU
..... TOUFREE

.14

.18

.20

.27

.30

.24

.38

.43

.58

.49

.58

.67

.70

.81

.99
1.23
1.14
1.38
1.89

50-100

50- 100

I

2706(45OnS) $5.75
2706 (650nS) 5.25
1702A 5.75
MM5203AQ 14.50
MM5204Q 995

.54

.83

.73

.77

.90
1.06
1.35
1.28
1.53
2.09

25-49

LOW PROFILE
SOCKETS mNJ

.16 .15

.20 .19

.22 .21

.29 .28

.34 .32

.29 .27

.38 .37

.45 .44

.60 .59

1-24

1-24 25-49

3L W1REWRAP
SOCKETS (GOLD)

8pinWW .55
10 pin WW (Tin) .65
14plnWW .75
16pinWW .00
18pm WW .95
20pinWW 1.15
22 pin WW 1.45
24 pin VM' 1.35
28 pin VM' 1.60
40 pin VM' 2.20

8 pin LP
14 pin LP
16 pin LP
18 pin LP
20 pin LP
22 pin LP
24 pin LP
28 pin LP
40 pin LP

SUPER IC CLOSEOUT SPECIALS
ULN2OO3 2/$ 1.99 2N6 121 31$1.00 BOOOACPU 2.95 5Q27CRT $9 ,95
74lS868 3/ 1.99 SlG2652 3.95 2102RAM .75 11C24 6.95
74l S3n 2/1 .99 74S28 7 1.95 4060 RAM 1.49 95H03 2.89
74lS241 211.99 2758 EPAOM 2.95 8X300CPU 1495 MM5320 5.99
8259 6.95 7417318T10 5/1.99 745387 1.96 9131 RAM 1.99
6581 RAM 2.95 ZBOACPU 4.95 2706EPROM 8129.95 EMM4402 1.99
LM733CN 311.99 6522 6.95 74l$93 311.00 1103RAM 311.50
MC1414 311.99 6502CPU 5,95 2114 8114.50 8700A/O 2116,95
.. CP/M trademark of Digital Research. Apple trademark of Apple Compute r.

2764{8KJ.8} TS $69.95
2732 (4Kx8)TS 12.95
271612516. 5V

(2Kx8) TS 7.95
TMS2716. 5V, 12V 17.95
2758,5V,(45OnS) 350

8155 $9.95
8156 9.95
8202 29,95
8205 2.69
62 12 2.75
62 14 4.95
62 16 2.75
8224 2.95
8226 2.95
8228 3.95
8243 9.50
8250 14.95
8251 6.50
8253 11.95
6255 4.50
8257 9.50

251H10115V1Uppe< 1950 DAC08 niS
251H)()SI5V1l.ow1l' 10iS DAt100 ns
2S13·ADW1(5VlLowtr 14iS 803Ihnc:toIlGer.... 4SO
Met.t66710ASCIISlIttICl'12.t~ YC402'" \U Z95
WCIl66740"'aItlSymtlcIIl39S lJIIS£6YCQ 1is
MCt.l66750A4NConI:tol134S XR2206 FloI'ICtlCtl Generltor52S
1 771 --G 1 1 ~ & M ,",,1aWJ' 24is TRI602BISV. 12\'1 39S
17I10u1lFtoppy 2US AYS101315V.12V) 49S
l111--Gl llull FlciclP'1 !liS ArS1014N111215--l"'VI 69S
111HlZ OwlFIaRJy 44tS AY5101SA/1163 ISVl 6t~

1793DO.OSF~ «IS IW&402 11S
1117 OD.DSFIoppy 5049S 1M6403 19S
1691~ StpirIIOI l U S 21SO USAT U~

2143Cloet: Cenetalor lltS 16718AslfO$ 24 is
1700lbrt!lrNrt 1350 Mel«11 119S
170110 bltBNfJ 2200 4702 14tS
1703IWTS 1350 ¥w01941 99S
9400VllllIOF,.qCOlW 72S COW5016 ll iS
17S0 3,", Oqt BCD 139S lNSl2SO ISiS
1401166 b1t 395 AY5·2:t76 l 3 7S
1401LJl bll SiS AYS·30600 11 15
DACOl0toA 5iS ....S74OAAC ItS

Stepper Motor
~f.'ll USED IN

DATA

~
PRODUCTS

. PRINTER
. $19.95 ea.

64K C OS RAM
S 100 (2oonS)

Uses 2716's $34 nDO
or 6116's '3
Assembled & Tested $399.00

ACP
PRICE

$ ~~o 10 fo r $39.95

MOSTEK~~s

~
zse.,
200, 000 piece s In

stoc k - pri ce d to move.
Same as MK4027 except 1mS

refresh. MK4015 4Kx1 RAM.

STEPPER MOTOR

Unreal price . DB37
male. 08 25 female.
Gold PC mount wit h

ITIOllnhng holes.
Mfg. AMP.

Specify 25 Of 37 pins.

1200 BAUD MODEM IC
__ Features :

_ 1200 Bau d
_ 40 Pin

- • 5Vo lts Only

Sl1 200 . . . • . . . . . • • • • . • •$129. 00

Astec RF Modulator
.Q.:-~- _ for
~;:--~ COLOR

"i' &
; ( B/W

PI N 1082 ChaMel3 ()( 4 $6 .95

PARALLEL ALPHA NU ERIC
PRINTER

19 Column Prin ter print s 16 numeri cal co lumns plus 3
co lumns whic h have mat" alpha and other no tat ions.
Each wheel has 12 positi ons wit h pos ition 12 blank.

Position 11 on numerica l col umns have decimal poi nt or " . Utiliz es 2.75"
wid e add ing mach ine tape and a dual col or ink,ribbon Input data paralle l
wi th fourbit BCDc ompa rato rc irc uit (sch emati c provi ded) . Print rate.a ures
per seco nd. Op erating voltage 22·28VDC with typica l cyc le time of
340 mS. Si ze 6YiW x 31'o" H x~"Dp. New . $17.50 ea . 3/$45

UV"EPROM"

~
ERASER

U~~.~~IE
• $79.95

~s4EPROM's

ala time.
Mod ol 5-52T 53 25.00

16K Apple™ Ramcard
LIST 195

ACP

56995

• Full 1 year warranty
• Top quality - gold fingers

• Expand Apple II 48K to 64K
• Compatib le with Z-80 Softcard"

• Allows system to run with CP/M- , PASCAL,
DOS 3.3,COBAL, Visicalc, etc.

• Supplied with extra 16K RAM & has (2) LED's

"0" SUB CONNECTORS

16K Memory
Expansion Kits

for ApplelTRS-aO
8PCS 4116 16K

~:~';"PUte, $12.95
CAU FOR VOLUM E PRICING

8037 $2.50 0825 $1 .95

32K STATIC RAM
Zor4 MHz
Expandable

Uses
Z114L's

16K 4 MHz Kit $159.95

~~~ : ~~~ ~~T $ 199. 95-:... -:- -\

• 32K 4 MHz A&T • 339.00
BAREBOARD . 39.95
BareBd w/allpar1s less mem. 99.95

5- 100 Soun d Board
8OBOACPU
32K Stahc RAM (2114)
BK EPROM (2706)
2700/2716 EPROM
ACP Prete Board
Vector 8800 Prot o
Vector 8803 11 slot MB
ACP Extender wit h connector
13 Slot Mother Board (V'IMC)
9 Slot Mother Boar d (WMC )
8 SIal Mother Bd (Expand ablej
Floppy PCB (8" SHUGARl)
S100{AY5-8910ISound Board
Apple Sound Boar d

ZilO~zs csu
with
TINY• -\ BASIC

Debu9 proq, $49.95
Plus 6132 companion

quasi-static RAM 29.95

4K STATIC RAM

~
ELL.OFF

10/$9.90
Same as TMS 40 44

but desig ned specifically.f------------1 for Z·ao based syst ems. This
is a full-spec 4Kx1 RAM, 45OnS.
OrderPIN ZJIog6104--4while supply lasts.

Z8001 $9900 eoce-t $1496 6802P 14 95

I... ..~~j•••••••••••••••••• Z8OO2 8900 2901 990 8035 1495Z80 9,95 2901A 14 95 8039 12.95
Z80A 11.95 99OOJl. 49~5 BOnN 3-496
RJ (385Ol 1&.95 6602 996 87M 4G 95
eeec 115.95 El602A 1&95 8748 "995
1802 9,75 1J,A6100 2996 5809 3000
eoeoA '" 75 e800 11.75 8('l6I8 4G 95
6085 1"' 95 6800B 1995 eeooo 129 95

~CJo.~~f~~c\tlG
IiIIIIIWilI 01'/

611612016$7.95 2147 $5 .99 5290 $1.99
8264-64K 8.50 411 5.99 5296 1.49
4116-2 1.99 414 4.89 6508 4.50
4116-2 8/ 12.95 1101 99 6518 6.79
2101 3.99 1103 .99 6561 3.79
2102 .79 4027 4,00 6004 3.99
21L.Q2·2 1.49 4044 399 6605 7.99
21L.Q2·4 1.29 4050 4.00 9130 8.99
2111 3.49 4060 4.69 9140 8.99
2112 3.49 4096 399 934 156,99
2114 1.99 4115 1.49 934256.99
2114 l -2 3 .25 4200 7.95 @
2114l-4 2.29 4402 1.99 Yo"
2125 6 .99 5280 4.00 ~~,~

~\\.
8259 $8 ,95 6004 7 $22 .95
8275 19.95 68488 19.95
8279 9.50 46505 22.95
6810 4.75 6520 6.95
6820 6.50 6522 9.95
682 1 6.50 6530-X 24.95
6828 10.50 6532 17.95
6834 16.95 655 1 19.95
6845 22.95 zeo-ao 6.50
6847 27.95 Z8QA·PlO 9.50
6850 5.25 zeo-crc 6.50
6852 5.25 Z80A-cTC 9,50
6860 10.95 za>DMA 19.95
6862 10.95 ZBOA-DMA. 27.95
6875 5.95 Z8(r SIO 24.95
6880 2.49 ZOOA·S10 2995
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~• Price

UHF T.V•
Preamp

~
~DKIT!!!

NEW & IMPROVED

PWD40
PWDSO
PWD60

Description
PWD10 Philips UHF Tun e. H C 1045 . __.. _, . _. . _523.95
PWD20 Glass Epoxy Circuit Board .

Pred rilled _ , $16.95
PWD30 P.C.B, Pots, 4-20K, 2-1K, 2-10K.

2-100K, " . " . '" , , , $9.95
Resistor Kit 1/4 wall 5'X• . . . . . . . . • . . • . • . . $4.95
Pane l Mo unt Pot s 2-5~ $3.95
Ie's 7 pes., 1 Rect ifier,
2-Hea t Sinks & Socke ts $11.95

PWD70 Ce ram ic Disc Ca ps - 37 pes
& Mise. Type Capac itors $11.95

PWD80 Electrol ytic Caps 18 pcs _. . _, .. , ." , . 55.95
PWD90 Variable' Trimmer Capaci to r

5- 5-35 pF' , , $4.95
PWD100 Coi l Kit , 2-T37-12 Ferri te co res Tor old

4-Prewo und Indicators $2.95
PWD110 Mise Parts-Hoo kup Wire . Ant.

Ter minals, Fuse, Eusehold er
Dpdt Switch . l ine Cord e re $8.95

PWD120 Powe r Transfor mer
Primary-117 vac.
Seco nd ary 24 vee. 1 amp $5.95

PWD130 Speaker , Oval 8 ohm , , $2.95
PWD140 Cabine t, Prepun ched & Drilled , _. . _.. _$13.95

When Orderleg All Item s

PWD10-PWDl 40 Total Price $124.95

Part No.

STAVIS ELECTRONICS, INC.
912 W. Touhy Avenue
Par k Ridge , Illinois 60068
(312) 564-0104

~~d~';'$~ .&;d'6 r~;,s;;x>~v~~~3~0~,s~~J'h~1.. o n o rd er>
Cat alo g · $1.00. Visa & M astercha rg e acceptab le

A vailable by Mail O"it'r only
Send check or money order to

MORE GAIN
Than a Mit sum i Tuner

PHILIPS VARACT~RTUNER - $23.95 .
M O DEl ELC 1045 ~FREQ , RANGE ,
UHF 470-889 M HZ -- 1..
C HAN NEL 14-83 -,
O UTPUT C HANNEL 3 •
75 OHM INPUT

PilIr' No.
D5Wl0 Philips UHf Tuner ElC 1045 , " '" . . ... , $23.95
DSW20 Printed Circu it Board , Predrilled

D5W30 ~~~~ .Ep~t~n-l i~;,;~;~r~ ·S:,.OK : i :SK' : :::: : .$~~ :~
DSW40 Re sisto r Kit 1/4 watt S'X,

Ca rbo n Resisto rs 32 pes $4.95
DSWSO Pane l Mo un t Po tenti omet e rs

2-10K and Knobs , $2.95
OSW60 IC 's 7 pes.• 1 Rectifier .

2 Regu lato rs & 1 Heal Sink $15.95
DSW70 Electrolytic Cap Kit. 6 pn $4.95
DSW80 Ce ramic Cap Kit, 33 pes $6.95

g~~~~ ~~\a~il~ t~~~h~ lK~t~ r1abl~' jj '~ h ' $3.95
...1 - + 37-12 To ro id 26 wire $1.95

DSW110 I.e. Socke ts 5·8 pins, 2-14 pin $·t 95
DSWl 20 Power Transform er

PRI·117Vac. SEC 24Va( , 1 amp $5.95
DSWl30 Speaker. Ova l 8 ohm , $3.00
DSW140 Mise. Par ts. Hard ware & Hook wlre

Ant. Ter m. Sw itch Dpd t. Fuse ,
ru sch oldcr . lin e Cord , e tc $7.95

When Ordering All Item s
DSW10-D140 Total Price $99.95

Co mbin e b o th a ud io a nd video ou tp u t o nto c ha nne l3
or 4 o f yo u r T.V. set.
Sing le I.e. c hip (MC 1374 ) make, fo r qu ick and e asy
assem b ly. Sing le ad jus tment co nt ro l! A must for ev e ry
video re cor d ing o r com p ute r e nth us iast.

YH-O Kit . , , , , . , __. . , , , , , , . , __. . . .. $19.95

R.F. Modulator

CIRCLE 71 ON FREE INFORMATION CARD

I' C,IFeatures:
U",° 0 2, • 25 dB gain !

)... 0<.1 . Kit
U U

You r receptio n w ill dr a mat icall y imp.._;ye ! Th is uni t
will e na b le yo u to p ull in signa ls yo u neve r knew were
ther e!

Fo r bo th ind o o r a nd o u tdoor use . Inpu t an d o utp ut
imp ed an ce 75 o h m . No ad jus tme nt ! Easy asse m b ly.
IH-O Kit .. . __. ________ $22.95

General Instrument
Varactor Tuners
~~YO~ChOice Mitsum i

~ 522:50

0==-==

Voltage Regulators
+ 5V. 7805

o -sv, 79M05
+ 6V. 7806
+ 12V. 7812

5/$5.50 10/$9.95 + 15V. 7815

MOTOROLA PIEZO SPEAKERS

THI S SPACE CONTR IBUTED AS A PUBLIC SERVICE

USE YOUR
WILL POWER TO
FIGHT CANCER

For information about ~
bequests, call the

AMERICANCANCER SOOETY @

.._-_...-_..__ ."..._ _-- ,.....,. ,. ,..-~......- ..__ _._ __ ..--.._--

Cho ic. Of
Any 1

55.95
10 / 'SO.00

o ::.::.-=--

IN-.-t.·OHU
JI........,(;e ... ' .. k ; 100 " ""• • , _ " , h " l .,k • • ' 1000)

"" , ••k ~ _ . , . "'" h ~ ,
~ .......__-...__..-----_._-_......-

;:..--:... -

._.._...__.._--_.._----_..._-_ ..__..._,_.._..__.._..__..._ ---_ .._---.._..__.._--_.._-_._._.._-_.._....-_._ _-_.._--_.._.__..-

Transformer
s2.39

~ ' 'JOV. CT. 1.5 AMP. 3 \1..' SPECIAL
• 101'22.00 1001'200.00 RESPONSE

TRANSFORMERS 60 TO 'JO.OOOHz 56.95
TR79 M ULTI·TAPS ~

6,7 ,9 . '2', @ "01.7 A.. iov.zaA Taka 10.7 MHZ. Xtal Fllte. & Coli
+ 46V.I2.SA.C .I. s6.95

TR 97 qw q; 10 pairs '9.95
6.SV.!4A .. 16V.!SA.. s23 95 .- ~
'JOV.l3A.• 17V.l3OA. C.T. • 100 pairs 189 .50

CIRCLE 67 ON FREE INFORMATION CARD

In Power Supply vo~tae Regulator Piezo Elements
Tdpl. 0' Dual ~ Boards 39C.
± 2.% l ow Ripple thole. Just hook up Fan tastic
Choice Of Of • to tran sformer
+ '2V, 7A · '2V 7A 12V.:.V.,6V. @1.5" . $1 .29 Mu,ala T nsduce
0' "V. 7A, WORK HOLDER
And SV, lOA. RFIFILTERS S6.95~

$300.00 Odg. T.I . typo CO,' 2 AMP . HOPKINS 6 UNIVERSALS

S' XS" HIgh XW S59.95 NF-85010 51.95 ~~n~~~~ECLIPS

Power Inverter ~ ~r COR COM 52.95 TO~~! ~~,:!~s, Y.. ' HI.
12V . 10 115V. TO·3 10" X 4"
450 Wall Dip Tantalum Caps TO-3 6.5" X 3.5,,'3.95

~••"
s79.95 6.8. 10. 15. 22,33.<7 , (a 6.3~ TO-220 59'

22,68 (a ' OV. ~a"" Specialty Chips
~.:.(:.~~..1. 6.8 (a 16V. 29¢ ~t:~2SP~~:~riv.r ~::g

.47, .68. 1.5. 2.2. 3.3. 4.7. 6.8 (a 35V. ~18~~~~~L.PI~~~~8~~.59
Full Warranty Reg. OEM 22•. 68. 1 (a SOV. dipped and solid MM1702 '3 .95 Eprom

• .4116 200N S. 8/ 115.SORom
8080A CPU ' 1.95

Ie BA SECIRCUITRY WITH PIEZO
Al l COMPONENTS
ELIMIN ATE COC KRO ACHE S.

FlEAS, eucs. KIT S14.95
Dual Compute. Chip Set
2 CPU & MPU System s /Duol 
C~ks.ACLU ,

512 X 8 Bi Polor Rom 50 us ee .
& su pport
R29623 Bi Polar Rom
7.4LS62.4Volt Con t. Osc.
74121 (2) 7413(2)
29701 64 X 8 Prom
MC 8601 Monos toble , Retriljl.
Multi'librotor (2)
CA 32.46Quod :20MA . OP AMP.
6503CPU
8048 MPU
723 Reg.
TMS990 1Prog . Keybo'rd Inte rfoce

Burglar/Fire Alarms

over 200P,
Pfl ts

free technic
and assist..
eerv ()
controls
alarm syste
passive infrareds
motion detectors
ultrasonic detectors
magnetic contacts
smoke detectors
vehicle alarms
accessories
remotes
tools

FREE
CAT

(J)
o
Z
o
a:
I
o
W
-oJ
W

o
o
~
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V-509 Delayed Sweep DC-50 VHz
Mini-Portable Dual Trace

FEATURES: .3.5" Rectangular CRT. • Sensitivity
I mV/div. (10 MHz) • Sweep Times to 10 ns/div. •
Individual Sweep Time Controls (A. B).• Full TV
Triggering (H. V) • CH I Signal DVM Output •
Single Sweep • Variable Hold-off • X - Y DIsplay
Mode. Three Way Power Supply. Optional Battery
Pack Available

V-209 DC-20 MHz
Mini-Portable Dual Trace
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
± 1"

Protect Your
Solid State Equipment
UL Listed
MD6-3; MD4-3 Shown

CALL TOLL FREE:
800-527·4893 (OUTSIDE TEXAS)
800-442·1048 (TEXAS)
214-343·1328 (DALLAS)

OLDEST HITACHI DISTRIBUTOR

SURGE
STOPPER

DMM'S
0-802 Multimeter

Shown

DALLAS. TEXAS 75238

SJB DISTRIBUTORS, INC.
10520 PLANO ROAD. SUITE 206

VISA

FROM THE SOUTHWEST'S

I~F=L5U5K=E=t

'-- ,,,, ..,,, C ,,'> n ... et,.:::e ....enAUb.TION CARD ---J
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ULTRASONIC SW ITCH KIT

"FISHER" 30 WATT STEREO AMP

Only $44.50
X"form er
$4.50 e• .

ll: : - ·---_: - - - - : ~ _--
, . ,- - - .

- - • e _,'.'--7- - - - - - - ·- - -_._.-

Kit includes the Uttra Sonte:Tran sducen, 2 PC Boards for
tr .nsmitt.... and receiver• • U electronic parts and instruc
bons . Easy to build and . Iot of U" S .uch as ra mot e con~
for TV. g.,.. door••I.nn system or counter. Unit oper.tes

~~:2.V~~ ~ ... ..~~6;~O. ~'; : : : • • •• • • •• •••

PilES'" ' "
SE(F G; 'I\'(/GHr •

FlA, S,,/VEIlI\ rED
• • ' ••• ~~~ltr

N8'lI_ worry about battery . bec au se it has nona! Easy to
carry in pocket ~ handy to 1.1" _Ide . 1for emergency light .
It generate. its own electricity by SquHling grip lever . Put
one in your car . bo at camper or home. You may need it

so me time! EXCLUSIVE $ 3 .9 5 ea.

MAIN AMP (15W " 2). KII Includes 2 pa. Fisher PA 101
Hybnd IC, aUe'-<:lron lc:parts with PC Boar d. Power supply
:t:l fiVDC (not Included). Power band with KF l " + 3dB ).
¥ol~ gai n 33dB. 20 Hz-20KHz.

Super Buy
Only $ 18. 50

•••••. .

•••

Inco rpor at n bra nd-new DC desi gn th a t gives . fre que ncy
res pon se fro m 0 ·100Khz ± 0. 5 d B. Added fe atu rn like
to ne defea t and lou dn es s contro l le t yo u te lle r yo ur ow n
freq ue ncy s upplie s to elim inate power fluctuation!
Sp ecificat ion s : _ T HO/T IM less Ihan .00 5" e Frequ ency
response DC to l oo KHz ±O .5dB e RIAA d8'lliation±0.2d B
_ SI N reue better than 70 dB e S en sitivity Pho no 2m V
4 7K/A ux l00mV l OOK _ Outputl8'llel l .3 V _ Max output

15V e To n e co ntrols Bus±1 0 d B liil SDHz/Treble±l OdB
@ 15 Hz e Power supply ±24VOC ~ a .5A . Kitcomeswit h
regul at ed power s upp ly, a ll yo u need is a 48 VCTtra nsfOf·
mer Ii 0 .5A.

· ~~~~;~~~ ;~ ~~,~~~. ~;;......•
CON DENSE R TYPE. Tou ch On- Tou ch Off. Us.. 74 73 IC

·'.~ : ~~ ,~'~ powi~ slip'p'Ly'K I~' ... . ~~ -~~ . ...
D-3OVDC REG ULATED. Un s UA72 3 and 2N3055 power ..
tra nsistor. Output can ba adju sted from D-30V @'2A . Com-

pote with PC Board and a n e'ectronic ~s. •

TRANSFO RMER $9 .50 e • .

POW ER SUPPLY KIT $ 10.50 ea..................................
FLUORESCENT LIGHT DRIVER KIT

•12VD C Powered ... Light supS-1 5 Watt FIuor.scent light
Tubes. Ide al fOf camper. outdoor. auto Ofboot. Kit includes
high volt age cod . power tr an sistOf . heat sink, all other ole<:

b"onic~s .-wi PC Bo_d. light tuba not inc luded.

$6 .50 P er Kit

•ELECTRONic [iUAL SPEAKER 'PROTECTOR••
Cuts off when circ uit is shorted or over ~aded to pro t.ct
your ampl ifier as w ell as your speak_s. A must for OC l
circuits . KIT FORM $8.7 5 ea.

TE-2 21 KIT

For Just $28 .5 0
(l imltedStlX:k)

FLUORESCENT A UDIO LEVEL MO NITOR

SUPER FM WIREL ESS MIC KIT - MARK III

TA-l 000 KIT

$61 .96
Power~onnOf'

~

Dyn.mic Bias Cl lss " A" circu it design makes t his unit
uniqu e in its cla ss . Cry st . 1c lear . 100 w atts power output
will sa tisfy t he most pick y fans . A perl ect combin.tion
wi th th e TA-l020~ TI M ster eo pre-amp.
Specific .tions: _ Oul put powe r l00W flMS into SO .
125WRMSint040 _ Frequencyresponsel0Hz· looKH:
_ THO les s th an 0 .0 1% e SIN rat io better than SOdB
e Input se ns itivity l V max . _ Power supply ±4OV ~ SA.

.-.. - ~ _. - '.__.._ .
e _ _ _ •

: - .
I __ _ -.

This is the kind of VU mo nitor th at is be ing us ed by most
a mplifier m anuf acturer s . IC' s are us ed to s imp lify circuit
layo ut . Eas y to .ssemble a nd c.n be used with all power
18'lIe l am phfie rs . Power req uirement 12 VDC.

Th is Aud io Freq ue ncy Spectru m An alys er analyses audio
sig na ls in 10 oc taves ov er • dy namic r.nge of 30dB. The
tec hniqu e a llow s th e so und colora t io n introduc ed by
unwant.d room a nd s pelke r reso nances to be subs t an
ti . llyelim inate d.

The TA-29oo provide s a visu al pees entation of the ch ang'
ing s pe c tr um thru 100 red LEO d isp lay s. s o you c.n act
ually s ee proof of th e eq ua lize d s ound you've a chieve d.
Th e TA·2 900 kit com es wit h . 11 the electron ic compo
nen t s. IC' s , pr ednlled PC boa rd, t he ins t ruct ions a nd . 19"
Rack Mou nt type m etal c eb met with professiona l s ilk·
screen printed fro nt panel.
e Inp ut S ensitivity Tape Monitor/10mV - l SmV SDK n .

Sp.aker Termin.l/0.2W · ioow SO
e Dis pl ay L8'lIei Range {all octav e s) 2dB per st ep/ - l 4d B

to-4dB.
e Delay Tim e (1KHz) Fa st/18dB/ s SIow/6dB/s
e Power In put 117V Of 220V AC 50 /60 Hz.
e Pow er Con sumption 36W
e Dime nsions 482(W) x 102( H) x 250( 0) m m .

$99.50 p er k it

This new detJgMd cln:utt UMS high FREQ FET b"ansistors
wUh 2 sta~ p.......mp . Tra nsmits FM "'98 (aa-l2OMH.z) up
to 2 block s .way .nd with the ultra HMitt" conderrHI'
microphone that comes with the kit .1Iows you to pick up
any IOWKI w11hin15 tt. .w.y. Kit Includes al l Ncttonic parts.

OSC coils and PC Boa rd. Power suppfy tV DC.

FMC-l OS

$11.50 Per Kit

Tran sfOfmer
S10 .5 0 ea.

TA·800

MO DEl TR SS B

O·30VDC ~ lA

MO DEl TR88A
0 ·1 5 VDC (l) 2A

A GOOD BUY

at $ 6 5 .00

*SPECIAL*
EXC elLENT PR IC E!

MODElool-0034

$29.50 P e r Kit

$ 59.50 P er Kit

TA-323 60 WA TTS TOTAL
30W + 30 W STEREO AM P KIT

PROFESSIONA L REGULATED
VARIB LE DC POW ER SU PPLY KIT

NEW ARR IVALS
19" RACK MOUNT CABINETS

6-WAV Al e ADAPTOR BloJck olnodllC'd fron t p4ne4 With black te . tured eu e

Input 110 VAC Outp ut 3 V. .. 5vr 6V. 7 5V & 12VO C W IOTH DEPT H • HEIGHT PRICE

Curr en t 300mA l r 1 1y," 3 ' S2550
O UR LOW P RICE 17 ' l1 y," 5 ' $3 150

$ 5 50oa c h 17 ' 11 y," 7 ' 53 950

Getting pow er hungry fro m your sm all a mp ? Have to w atch
your budget ? Here's a g ood s olut io nl Th e TA·SOO is a pur e
DC amp lifie r with a bui lt in pre-e mp . All coupliM9 c apaci
tors are e lim ina te d to give yo u a tru e re prod uct io n of th e
music_On boa rd tone a nd volume con trol s combined with
built in power sup ply make the TA·BOO t he mo st compact
Slare o a mp ava ila ble. S pecifications : 60W x 2 int o SO .
Freq . ran ge: OHz-l OOKH, ± 3 dB. THO .0 1" o r better. SIN
ratio; SOdB . Sensitivity: 3 mV into 47K . Pow er Re quir e
me nt : %24-40 Vo lts .

All s ol id statort c ircu itry with high efficie ncy power transi s '
to r 2SD3SS and IC volta~ regulator MCn33. Ou tput
vo lt.ge c.n be a d jus t ed from 0 ·30V at 1A currant limited
Of0 -15V at 2 A current limited . Int llm a l res is t an ce is les s
th . n 0 .0050. rip ple and nois e le ss t han l mV, du .1 on
p. ne l meter s for volt .ge and amp re ad ing, a lso wit h on
boa rd LED and a ud ible ove r load ind icator. Kit co m es with
pr e·dri lled PC Boar d. instructions. a ll n. c . s s ary e lec 
tronic co mponents. transformOf'a nd. prof e ssiona l loo k·
ing m et al cabine t . The best proj ect fo r school and the mo st
us eful in st rument for rep .innen . Build on e tod ay!

e SIN be tter than 100cIB

• Less th.n 0.01'" tota l
H.rmonk: Distortion.

Minimum Order $10 GO/Calif R e s id ents a d d Und~~~~\~)Gp~~c~.~:N~~~N$~;:~~~.. STORE HOURS
65% S al e s T a x P h one Order s A c c epted on Insi de Cahforn. a t o% 5" MON _ FRI 10-7
VISA or MC ONLY. NO C .O.O: s Pri c e s S ub- OutSide C. hf (Inc l Me" lco & Canada, 15" 10% . -

Ject t o Chang, Without N oti c e Oven_ s 25 " 20% SAT. 10-6

•... MO DEL TA·2000

.. . . . . . . . .. . . .. ... .. . ~~~.~~ ~:r.k~t• •• •

•

No Fcc ue:en H CR YSTAL CONTROLLED
Required. W IRElESS MICROPHONE

OUR PRICE S4i .50 SYSTEM

~n=::C:= Tran smitter: FET mte: for ftat
AT $28 .00 eac h 3 0 Hz· 18 KH, res po nse. X't al
MURA WMS "i controlled 49 MHl AM Band

•

- fOfdrift ·fr _perlormance. l00
MWoutput (rangeapprox.

'A mi lel for re li.ble
lon g ra ng e tr ans
mission . Powered
by a 9V radio bat-

•

to'V( ;n, '.ded}_

~-"'-"_~:J =::t;~~I:~ t:
on 49 MHz tr an smi tt er s ign. I. On pan el VU m eter . mon o
itor s the s igna l st re ng th from th e microphone. Standard
phone jack out le t connection to a P.A. or other phone

•

inpu t . 9 Vb att .• ry inCIUded.Th.isprOfeSSiona l setiSi.dea lfor 1 20W P UR E DC POWER STEREO AMP K IT
on sta ge, in fie ld. chu rch . jn hou se or out door use................................

SANYO ANTENNA SIGNAL BOOSTER
This Boo s t... IS specially desi gned for UHF C ha nne ls (14-

•

B3). Ah er inst all ing (between t ho ant enn a input c.~e and
the UHF tun.r). this unit will provi de a m inimum of lOdB
gain . thet is approximat~ 2 tim es batter th an you .,. e se.
ing now. Ide al fOfthos. who live in ap artments th at c an not
put up an ou td oor antenna. Small in s ize. only 2" x l Y," x l " .

... ~pp~ v:.~~~~~DC*Book In Sto,k.

... MODEL 001 · 0076

•

$ 12 60 • •

.... .~ .
HYBRID AUDIO POWER AMPLIFI ER IC's

From 7 WATTS to 100 WATTS
TYPical ratings : Op.rat lng cas. temp. S5 "C. T.H .D.=0.5" f

•

= 20 H: ·20K H, . Input res ist . nce Po=O .1W30KO . Power
blind wi dth 2 0H z·20K Hz. Freq . respon se 10 -lOO KHz. Out 
put re s is t an ce = BO . With built-in pl"otect ion c ircuit . All Thi s is a so lid s tate a ll t ra nsi stor cin: uitry with on bo ard
un its come with data sheet. ste reo pre-a 'mpformost microphone or ph one input. Power
, • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• out put employs 2 pairs matching Oarlingt on Transistors

WHISTLE ACTIVATED SWITCH BOARD drive n by the po pu l.r2 N3053 On ve r TranS li ton Fo urbudt

•

on boa rd con trol s fOf. vo lume. balance. tr eble . nd ba s.
All bo ar-ds ara pre-assemtHed . nd t ested You r whi stl e to tts Power s upply req uires 48VCT 2 5A tr .nsformer THO of
FET conden ser mlcro phon. from . distance, as f. as 30 less than 0 1" between 100H z-10 Khz:at fu ll power. (30
f..t away (sen SItIVity can ba e as ily adJUst ad) . Will tum tha Watts + 30 W.tts load ed mto SO)
SWitch on .nd If yo u whIStle again it Will tum off Ide al fOf • • •• •• • •• • • • •••• • • ••• • • •• •• • •• • • • •
remot. control toy s . e loctnc.1apphan ce su ch as hghts . cof 1 WATT A U D IO AM P

•

f.. pot s TV. HI Fl. rad KJor other peoJoct s Unit works on All parts . re pee- assembled on • menr PC Board Supply

9VDC Voltag e 6 9VOC S P EC IAL P R ICE $ 1 95

. . .~?~~~~ : .. '. ;': . ::': :'.:..~.5?e~ .
SOLAR CELLS 6W AU DIO AM P KIT

•

0 ,5V 2ooMA. lde ., for a ll kinds of sol . pro}ec:t.s. c ells can TBAB10 wit h Volume Control . Power Su~y 6-18VDC
ba put in series to double votta~ or par . lle1 to dou ble
current. $1 .99 u . O n ly $7.50 ea.

~•••~••••••••••••• • • • c
• •
• SANYO UHF VARACTOR T UNE R •

FOR UHF CHANNEL 14-83 ±10-30 VDe e 250 ma adjusta bl e, ful ly rltgUl ated. Kit

•

incl ude . aU elKtfon ic: part s . filt.c cap acitOR . le's , h.at •
Tuning volt ave + 1·+28 VDC , Input implt(la nce 7Sn. IF s inks and PC Board,
bandwi dth 7· 16MHz. Noi. efigUf . ,1.fH:lB Mu. Size 2%" x $12.60 per kit
l V." x %" . Suppl y vo ltage 15 VDC. • • •• • • •• • •• • • • • • • • • •• •• • • • • • • • •• •

Moct.I 115-B -403A. Video IF 62 .5M Hz MARK IV - 15 STEP
Model l1S-B-405A. Vid.. IF OS_OMH' LED POWER LEVEl IND ICATOR KIT

•

PERFECT GIFT! LOW PRICE Tun..- is the most im;:oo;a~ the circuit. Don ' t let ~~.~==l~~:;::~=~~~':
HIGH QUALITY WATCHES & PEN WATCHESI those $19.00 tune r. f~ you . Y'O'Xamplifier from -36dB to +3dB. Come s with . wMl

All units •• branc:l new from Sanyo. wt-l ordef'ng ~••s. de siglwd stlk screen print~~..tic pa nel.net Nit; . sehtctor

A Mechanical . Yellow Case. Blk PVC Band $16.50 ea. spec ify model number. =j~O~I~VD~~c;~:~=r;t::~=

•

B Digital, Smurf . Blue. Yellow, Pink & Red $9.95 ea. tro is . Thi s unit can work wit h any ampllfi_ from 1W to

C Digital. Lady's Quartz, White, Burgandy, Blue, Tan $9.95 ea. 200Wl Kit inc ludes 70 pcs driver tra nsistors . 3B pe s

o Penwatch, Cross Look-alike, Stainless steel $9.95 ea. mat c hed 4 ·color LEO's , a ll other electro nic co mpo nents.
PC Bo ar d and front pan e l.

ALL WATC HES HAVE 60 DAYS WARRANTY MA RK IV KIT

•

$3 1 _60
• ••• ~~~~~~~;~~~~'F'~ ~;~~~E'S'; • • ••

MICROPHONE
M ad e by o ne of th e le.dlng J apa ne se m anufac tu rer s . This
fac tory assemb led FM wi re less microphone is po w er ed by

•

two AA size batt eri es . It t ran sm it s in th e range ofSS-l0S
M H,. EI.ment IS butlt in a plastic tube typ e c lISe wit h an
omni·direction al electronic co nde ns o r microphone unit.
By u sing a s ta nd ard FM reete . s igna l ca n be he .rd any '
wh ere on • on e- .C te lot . Sound qu a lity w as jud g.d " ve ry

... good :' MODEl WEM ·36. ON SALE

........ (iOOD :::~':~: ': ;,::,~: ~~i~" " "
Introduci ng our TA·2000 200 w atts P.P . Su per MIrTO'

•

Ampl;' ;" Kn.

By using fou r s tage s of mod ern P.P . S Upel Mirror Circ uit
THO a nd TI M are kept und er 0 .0'" at nted output l

SPECI FICATION S : 200W RMS into 4 or S O

• • 010 100.000 Hz C.t1W)
+Od B. - 1d B



16K RAM CARD KIT FOR YOUR
APPLE@) COMPUTER

9" Black and White . • • • •• • • • • • $ 99 .50
9" Green •••••••••• •••••••• •• $120.00

12" Black and White ••••••••••• $119.50
12" Green•••••••••••••••••••• $139.50

Kit includes: High Quality P.C. Board. 8 ea. 4116 (200ns) •
All the IC's & parts. 16-pin Dip wire . Easy to assemble.
You can do it in less than 30 minutes!

$59.95 per kit
(Limited Quantity)

SPECIAL SALE ON LE MONITORS
(Sanyo Look Alike)

PRICE

500-999 1 K Up
$2.05 $1.90
$2.05 $1.90
$2.05' $1.90
$3.15 $2.90
$2.15 $2.00
$2.60 $2.50

100-499
$2.15
$2.15
$2.15
$3.45
$2.25
$2.80

10-99
$2.25
$2.25
$2.25
$3.65
$2.45
$3.05

* 100% Apple® Compatible!
Much more quiet than the

Shugart Drives.

$310.00 Each

$399.00 Each (with controller)

DESCRIPTION

5 Y." SSDD Soft Sector

5'h" SSDD 10 Hard Sector

5Y." SSDD 16 Hard Sector

5Y." DSDD Soft Sector

8" SSSD IBM compatible

8" SSDD 26 sectors 128 bytes

SAVE ON OUR 51/4" DISC DRIVE

M13A411X

M43A411X

M53A411X

M14A411X

F111111X

F131211X

PART #

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

Experience the Pineapple Computer System

5114" Flexible Disc Sale

SAVE MORE ON OUR BULK 51f4" DISC!

• App le Is a reglslere d Irademark 01 APPLE COMPUTERS. INC. ~ STORE HOURS
SHIPPING AND HANDLING CHARGES Min imum Order $10.00 I Cenl. Re.ldents edd 6.5% ~

Under $50 00 PUfchase OYer$!.OOO Pu,cheu Sale . rex. Phone Orders Ac cepted on VISA 01 Me MON-FRI _ 10.7
In, .a.Cal,fornia 10% 5" ONLY, NO C.O.D.'s . Prices subject 10 cNnge ~
OutSIde Cehf ( Inc l M • • rcc & Cenede) 15% 10% withou t notice. _ SAT - 10.e
OvM.... 2'" 20% . CIRCLE 45 ON FREE INFORMATION'CARD

We are not allowed to use the name of the manufacturer.
Who cares! Our goal is to save you money! You know
who they are if you saw our ad the last few times.

FACTORY PACKED, 100 DISCS PER BOX for just $1.85 ea.
COMES WITH HUB RING AND WRITE PROTECT.

FOR INFORMATION • OUTSIDE CALIFORNIA • CALL TOLL FREE
CALL (213) 973-1921 PHONE ORDERS ONLY 1-800-672-8758



514" TANDON DRIVES
Brand new IBM compatible in tern al d rives.
Fully supported by t he new PC OOS 1.10 .
Our exclul ive step-b y stop instructio n makes
insuU at io n easy .
TM·l00·1 Sing lesided 1160 KB) ••$ 207.9 9
TM ·l00·2 Double sided (320 K B). .$ 289 .99

* * * * * * * PRINTERS SALE * * * * * * *
EptOn MXBO FT w/Graphtrax-Plus, 80 CPS • . . • • •.$&0t5 $ 520. 00
E~n MX100 w/Gr aphtrax-Plul. 100 CPS, 136 Col . $895 $64 3.99
C.ltoh Prowri ter 85 10 AP 120 CPS. Parallel • . . . .~ $4 67.99
C. lt oh F·l0 Daisywheel , 40 CPS, Parallel . ... .$.t-;9!t5 $1,393.99
C.ltoh F-l0 Daisywh eel, 55 CPS, Parall el •• ••~ $1 ,644 .99

IKai sel Autoranging DIGIT AL MULTIMETERS
Th~ stllte-of·t!Je..rt autoranging DMM - with his/J M:Cur«:y ."d
convenient felltullts for today'$ t1/«: tr ic/e/«: tron ic prokssion~/$.

Model SK·1440;·
• 3 .5-<1igit LCD w ith auto unit and lign ind icat ions
• Fu ll autorlnging on Volt Ind Ohm wi th 10A AC / DC ra~

• In pu t v. lue can be put int o memory to m i ke diHe~nce m e..u...•
m enu like a ~Ivanomete r

• Au toranging Voltage T est : 200mV-1000v DC, 2V-600VAC
• AC /DC Current Tesu:1 200mA-10A
• R esistance Tests : 200n-2000Kn
• A uto ranglng Low Power Ohm T ests : 2Kil - 2000Kn
• DC Vo lt Accuracy : iO.S " readin g, to.2" fu ll scete
• L ow Batt ery Consumption: 300 hrs. on two AA batteri es (in clu ded)
• Test lelKls with p ro tect ive r im prevents fi ngers from t ouch in g probe
• Submerged connectors for added safety

: 6~~i~~~i~~~~a~~~0~~a:c~:~~ng SK.144 0 $99 .50

Mode l SK-1330: A ll the above plus the M additional featu~s:

• DC Volt Accuracy : to .5" readin g, to.2" of full scale
• Built·in Beeper (switchabl e) for con tinui ty tests . overload warning
• Ext ended AC /DC cu rrent range: 2OmA-l0A
• Manually OYerridH th e ..toranging function 10 th at the delired

range can be selltCted for vol tage and resistanc e m easurements
• Zero Adjust func tio n cancels the m ina nce valu e of test leads for

the easiest and most accurate me..ure ments SK.13 3O $159.50

C.II in f« CUAJrI/C DISCS

POPULAR
MISCELLANEOUSPARTS

10K Volume Control
wi!hDPDTswltch ... $ 1..49
10· Up • . • . • • . . • • .•. 1.19

Low Lou UHFNHF/FM
75-300ohm
Match ing Translorrnttr 1 .~

10 · Up _. . . . .98
Toroids -T3Q.·12 ..46

2O· Up • • . .. . .25
Torolds -T37·2 _. .. . ... .38

2O- Up . • • • . • . • • • • • • •25

UHF· VHF · FM
SPLITTER

~
4D-900 M Hl

t 1oI1

~ TUSA
MAX·3

Low Loss 3.5-1; db, Low VSWA
Waterproof
Housing 12 . 4 9 N .

Axial L. ld Clp S_____
l000mfdO$OV . . . . 1 ·11 S.M ••

12ormor• .19. 01.
UOOmfd0 3$V . . • •1·11 1,3'iI. a

12ormor. 1.19...
22OO m'd.!lOV .. •. 1.111 M . __

12crmor. 1,$'iI ea
33OO mfd.35V . •. 1· 11 lM.a

12or more 1.19 ...

OPEN
TUES · FRt

10 · '
SAT 10 · 5

CLOSED SUN &. MON

POPULAR Ie's •TOP OUAL ITY
NO SECONDS

"" "'- ,..
LM",," 2 w.n Audio PorYMrAmp 11.4t1 ,1.2,
""......~ lOW"VoIlaQeAudiOAmp

"""'OV ,." t ."
NE·$81 PM .. LQckecl Loop 12M 11.M
NE-M4N Olgital Phol.. l..oQedLoop ,.. ' "Lhl·$6$N Ph.a.. Loeked Loop U ti ,,,
LIr,4·133N VKMio Amp ", t ."""-"'. VteteoDeIKlor 2,4t1 ....
hlC-l)o1g Video II Amp '" t.es
hlC-l350 VlcMo If Amp 1.7$ 1M
MCl 3$J Vld«ll. AmpAGC ", ,.,
ac-tsee Audio II Amp t ." 1."
hlC-1314P R.F. Modul.lor J.1t1 aT
lolC-14$8 01,1" Comp Op Amp .. ."MC-14'iI6N B.II l. I'KtdM odIDefnodull.lor '" '"LM ·1800 PLL Sl. reo o.codlot 4.4t1 '"lJ,I ·l 8fi VIdto MOd",lalor '" '"laiIW YfllTAoW: AlGUlATOn
LM·1I06 $ VOllPOSIIIYe'Volt Reg. '" '"LM·'*'" aVoll Po$ltlYCl Volt.Reg ", t z
LM·7812 12 VouPM.II". VOlt Reg ,,, ,,,
LM·711$ 15 Voll f>ot;llI¥eVott.RI;g ,." ,,,
LM·1I1 ' 11 venPoI,I .... Von. Reg ,,, ,,,
LM1U4 24 venPosit"'. Volt.Reg '"

,,,

PROJECT s .
BOXES -
WDadgrain _

Rldi l lL lldClp s __-==
10m 'd . ~\1 . .. ... 1·11 I ZI ••

12Nm Ofe .16...
lmldO~V ... . . .. l · 11 2!l ta

12orrnoft .16 ••
..1Omt d O .)$V ..... l ·11 .!19M.

12OffnOft .49...
l000m.d.»V • • .• l _11 .all ...

12Ofmor. MIN.
22OOmfd. 3$V_• . .1· 111.19M

t2ormor .108t&
22OOmldO$O'o' .. .. 1 · 11 1 M ..

12orlnOf.l.n...

.. ~-< WINEGARD
~.pf DElUXE

..::J-;~~ , A·a
~ SWITCH

Fa<
CATV · MATV · VCR

75 ohm · 90 db Isolatio n

While Th. yL ut ' 6 .9 5 e•.

't t us box IS 1t% 'W - 4'h"H ·
6 'h " D with a removable
aluminum U'lhaped chassis
11"W ·3Y." H· 6"0 Inside.

S1 2 .5 0ea.

.4or more ' 10.95 ea.

Whil.
1h.y
Lu I

UHF
TUKERS

Co nt inuou s
Tune Mode l

' 3.95 ••.
5«_'2.50 ...

SURPLUS s _- Jj.
SYLVA NiA -; " • iii
VHFVAR ACTOR TUNERS

45 MHz output. Channels 2
throug h 13 as well as the m Id·
band channels. Schematic in
cluded.

WHILE THEY LAsn
' 13.95 ...

POPULAR
MICROWAVE

PARTS

Hook up sheet inCluded

Now $5.49 ...

SURPLUS
AUDIO& VIDEO
RF MOO~

3J~J

hlRF.eoI S2.1$
lil· Up. .. .. 2.1lil

hlRF·'ilIt .. . . . . 3 ole
'iI·Up . . .. .. . .. .. 3 12

10400-101 . .. .• . . • . . •. ... • .M
CHIPCAps· .OO1mId . .. .. .$0

26 · Up . . . . . . . . . . . . . . . . .30
2N&603 ('-..,,,,FU'~.• . t l .'i16

.~ MV·2109
;/~ 33pl TunlllllDlod.

1 1. 9 . ..• •. . . s1.20U.
10-Up . .. ...98 ea.

5% MICACAPS 5%
lOpI .ue . a 560p1. .664'"""0'1 .. .. t 2OOpl. fie ...

110pl .... 3000p1 .1"» '"
Can ,O' OvaIlUt, !lIsc_t

' 6.95 ••

s3 .6 9 ...

10 or more s2 .7 5 ea_

' 10.95 ...
2 or more 18.9 5 ea.

BRAKD NEW UHF
VARACTOR TUKERS

1 r I
S. nyo Mltsumi

45 MHz 45 MHz
Output '2 4.95... Output

C.. lltorQ"..ntity Pr le••

SPEAKER CABINET
Popular spe.ker cabinet s lo r
those famou s home brew TV
circuit s. Speakefs included .

Clbin.t Dim.nstans:
7"' '' wide x 9Y1" high x 5Y1"
d"~. Rernonble 1/8" thick
back cover.

POWER TRANSFORMER
2.4VCT• .400 mAo
Made In U.S.A.

3· PO SITION COAXIAL
PUSH·BUTTON SWITCH

ForTV6 "tOtocan.tl. rec;ol'defl.
Hoy,l)' "".Ided. PrcMdes max'·
mllm 110101.1101"1. 4 " F- eon~tors

accep t 75-0h m eoax lal ",bl . Wllh
F!lI Iolllngs . PuS" bu ll on Iw ,le hnat. top mounltd. CulOUlllor llu$h
w.ll mounllng.3 l$-ohm rU 111Ol"1
propeny l. rmin. l. an)' unused
poI lhon.Slze: 3-0I'16"x 2"""xZ".

~ ORPo~LRFR~~W R.F. _...F.lA?.
~ 800.854.4655 ELECTRONICS lIi;FiI~.

OUTSIDE CALIFORNIA 1056 N. STATE CO LLEGE BLVD., DEPT. R
714-635.5090 ANAHEIM, CALIFORNIA 92806
INSIDE CALIFORNIA PERSON AL CH ECKS HELD FOR CLEARANCE

MAI L ORDERS WELCOME - PLEASE IN CLUDE POSTAGE - SHIPPED SAME DAY REC EIV ED - NO MIN IMUM ORDER

12 db GAIN

CHANNELS 44 ·12 OfITlONAl

' 8.95 [A. W,,..g. rd UHF
A,,'enn.aPrNmp

I Oft MORE 18db 0.,11

' 6.95 EA. 139.95 ...

WINEGARD
75 OHM UHFYAGI ANTENNAS

~
TUSA A WHOLENEWWOllll O OF TVVIEWINGWITH TUSA'S

.:::~ ~~~:;'=:~~;~~I=~~~V:::~
C HANNELS OIl )'OUl UHF OlAL

Elim lnal •• the nMd for ..... 1'11; or lH.f"ng TIl" .~ and
I r.;;;'===;;l ,.11ab" .y.t_ OOIW'IoU 'llt'l cable TV cha...... I• .IO they ca ll

1 :'"':-':=:'~c.1I1 :=:::~~~':.~=f:"..~;:;;=~=~
cable comptlII"ll. Chan nel l 2 10 13 can a lto be Ntn d " KIIy OI'llftl ....HF pot1 lOft oj your

"'''''. A MUST FOR VIDE(). TAPfNG FROM CAB LE TV!
Tht .yatetn a llOWa J'OUto ptogr.m bo lh P41Y (Pa1 TV~'*lul~ and stlM&rd

~:~tM~:::~.::t ~~~~.~on·~~~, - .-hIIl you It. Now S28.95••.
$lmple lo I n. t.tJl'nd opt:r.~on any rM.... ol TV....lIh UHF. 'LU'l'OSTAGl

CIRCLE 77 ON FREE INFORMATION CARD CIRCLE 85 ON FREE INFORMATION CARD

N o Pin s 1·24 25 100
8 $ .15 $ .13 $ .12

14 .18 . 1 5 . 14
16 . 2 1 . 18 .1 6
18 . 24 .2 1 . 19
20 . 2 7 . 24 . 2 1
22 .30 .26 . 23
24 . 33 .30 . 25
28 .38 .34 .2 9
40 .53 .4 5 .4 0

TI LOW PROFI ~LdP"';'
SOC KETS ..,-#
Tinplated phosphOr
bronlecon lc l pins
..... Ith gas li g ht se al

Stock
No .

1120 1
1 120 2
11 20 3
11204
11 205
11 206
11 20 7
11 208
1 1209

No Pi n s 1-24 25 100
8 $ ,45$ .40$ .36

14 .66 .59 .54
16 . 72 .64 . 58
18 .8 2 . 73 .6 6
20 1. 11 . 99 .90
22 1 .26 1.1 2 1 .0 2
24 1.41 1.25 1. 14
28 1 .71 1 .5 2 1.38
40 2 .31 2 .05 1 .86

TI WIRE ~R':;WRAP ~r4P

SOCKETS :
T,,, pl ated pho sohor '
brO"1"t~ COnl ac t - J ....rap .

Stoc k
No .

11301
11302
11 30 3
11 304
11 30 5
11306
11 307
11308
11 309

$395 ea ch

Pllce
$1. 16
239
425
, 3"
2 47
457

leng th W,lgh l
0,. I f • • l l COl )

06 2 9 1 $
062 25 4

062 50 0
032 33 1 $
03 2 88 5 4
0 32 17 5 8

S10Ck

No

""'''50076

""'''"""S""',.""'S.

60 /40 ROSIN CORE SOLDER

RESISTOR ASSORTMENT 82 508 - 700 pe, " ea ch be 'ow a" ortO , $22 .50
St oc k No. 82 50 1 10 ea . 0 1 10-1 2-15·18·22·2 7-33·39·47 -56 O H M

St ock No. 8 35 02 10 ea . 0 1 68'82-100-120- 1 50- 180-220-270-330-390 O HM 10l.ny

St o c k N o . 82503 10 ea. 0 1470-560·680-820· 1 K·1 .2K·1 .5K·1 .8K-2 .2K·2 .7 OH M .UOl'1menl

Stock No. 82 504 10 ea . 013.3K-3 9K -4 .7K-5 .61'(·6 .8K-8 .2K-10K-12K-1 5 K -18 K OH M

Stock N o . 8 2505 10 ea . 0 1 2 2K -27K·33K-39K·47K-56K·68K-82K-1 ooK-12 0K OH M

Stock N o . 82506 10 ea . 0 1 150K-180K-220K-270K-3301'( ·3901'( ·470K-560K·680K· 820K-OH M

Stock No. 82507 10 e~ . o r IM · l .2M · 1.5M ·1 .8M-2 . 2M -2 .7 M ·3 3 M ·3 9 M -4 .7M · 5 6 M·OH M

WILD ROVER
Tou ch SWItch capsule @)
Oper atin g motio n IS .005" Without the +
use of a le'le red arm Extr em ely fast on
and otl wlIh low nOise. Normally open 
rated 115 VAC. 1 6 amp -30 mliliohm re
sistanc e - 6 15 rad IUS by 160 thi ck

Stock No . 1-9 10 25
12 09 8 S 1. 2 8 S 1,12 $ .95

Stock No
No P'n l 1·24 25 50

11055 24 $ 4.35 $390 $ 3.60
11056 28 450 4 ,05 3.75
11057 40 5.95 5 ,35 4 _95
11058 64 10 _50 9 .45 8 ,70

ARIESZERO~
INSERTION ~ "
FORCE -.........~
SOCKETS-

cam actuated. true zero Inse rti o n
- tin plaled solder lall pinS 
ca pable 01 be ing plugged Into
dip so ckelS. InCl udi ng wire wr ap

CIRCLE 61 ON FREE INFORMATION CARD

SOCKET W RAP 10 ~ 3~J ~ : ~
DlP s.oc .~I.<l", ~It<. p,1I~~' 13191 III P'o'"
......1"n.....W<f'CIl'l()Ift "'pon lOC.a 13198 1o p-"
l-ons.SLporoIOs.oc.l' lt>rlorl' • • 1' 13199 ,11 pon
....a~ 'o ~ ..I" ' Cl'''I''J!IoO 13-300 -1"P'o'"
..... le onl~"' lor toea l-on. IC ~., 13301 .13 pot'
....."'btr 'vntl -on. el c S""pW'PS 13J02 40 pon

=~~":rtd·r':~$1~'~;pe;==:~~ 0

MODUTEC

~
Mln lcl amp AC Volt ·Amm eter

/, allows Singlin g one conduct or out of
~ many Without dIsar rangement-:-:-: -----= Stock N o AC Am per e s Pri ce

\ r::::.... .)~~99 .rP 13730 ~25A S3950
~ s£.~~t.S.-:::.::-- 13731 o-SOA 39 50
~ 137 3 2 ()-1ooA 3950

~
ACCESSORYLINE SPLITTER

0: allows fast readrngs of AC powe r con·
~ sumptlon of plLJg In equIpment With-

out separation of leads
StoekNo1 3727 $9. 95

~
~frl<f~l+i~~ER

-=-=- :\.. ~or all ty.pes of small battenes from

o . ~, .35vtos;~~ NO. 1 3733 $ 1 3 .95
VOLT+CATOR

~
automot ive dtagnostlc meter plugs

j ' Into lighters ocket and Indicates bat -
tery condit ion and cha rging rates .

Stock No. 13736 $15.95

~
AC VOLTAGETESTER

~ plugs into any 11Ov servIce recept-
~ able to check time voltage over 50-

150V AC

~
StockNo. 13735 $14,95

VOM·MULTITESTER
versat ile Volt ·Ohm ·Mi ll iammeter in

- ~ small package 95
" Stock No. 13729 $13.

TOLL 800-526-5960 Send lo r Free Calalog -

FREE In NJ (201) 996-4093 over 1100 pan s.

n
IC EXTRACTOR
One-piece, spr ing stee l con
struction.Will extractall LSI,MSI
and SSL devices with 8 to 24
pins. Stock No. $2 10

13313 •

Special of the Month!
MEMORY SALEI

4116·3 200NS 16K $2.10 ea .
~i~~:;~0~~~650 8/ $15.52

2114-L·3 ~~~~SR~~ I $2.45 ea.
Stock No. 47640 8/$17.84

2716 450NS 16K Eprom $3.90 ea.
Stock No. 47632 Any Quanti ty!

PIN FORMING TOOL €§3~
puts lC's on the ir true row to row spacing. One
side is for .300 centers. Flip tool over for deVices
on .600 centers. Put device in too l and
squee ze.

ONE TOOL DOES8 Thru 40 PINS!

Stock No. 11059 $1 2,95

SJ9S1'!l
39 'f5
3995
399 5
59 950
5995
59 95
5995

"

F,••d l" c l.. d .d
F...d ,,, cl .. d.d
F, .. t d, ,,C I,, fl. d
F, ••dl"CI.. d.d

0"' ''' 4
0'1,..4
0 '1,..4
0'1"'4

0'''' '''.00''.
II~:..";~~~

. 7' 1• ••• 2

.. 711 2

.. 7" 2
4·7,1• •4.2
5 5,a"'1•• • 3 31'
"5·a, "7 ,a. 3 3111
5 5 . . .. 1,' .,316
55a,"1a" 316

Drawer Q Milford
CO. NJ 08848-9990

ELPAC POWER SUPPLIES - SOLV SERIES FULLY REGULATED
0 ..11> '"

i
".ne "'''' 0,,,,", e"", ..,

(' SIOCIoNo " _"No "'0 11.\1 . "_""\I
13802 SOl VU -5 $ 3 0...

fi
13803 SOlVU12 12 I SA

._. I -....::... 13&0<1 SOlV15-15 I S 12A
13llO6 SOlV 152.. 24 01 5'"

• ~ J. ~= ~~~~~2 , ~ ::
:/ ;. 13al O SOLV)()-15 15 33'"

.. - 13812 SOL"')()-24 24 20...
131102 1 0.1& S"••'lor SOlV S."n

OK MACHINE AND TOOL

ELPAC POWER SUPPLIES - DCIDC CONVERTERS

~~
SIHTlC fL~"'C l " p ",1 0"''1..1 O..l p .. ' 0..... ... 00.. .

SIOC . No .. '10"'.0' 'lOll_it'" C....... ,
,l~ :::~~~ ....:.300 IIIIW Ty" IVDCI IVDCI 1l1li""

IH25 ca :t301 3 0-7 0 1210 I ~" 4a. 5hJ05 I 7'5
lJ 126 cela 11 J 0-70 l hOI ~"

... . 51.J OS '"13. 27 Cela 02 3 0-7 0 1510 7 02. 4a. 51.3 0S '"'13826 CII)812 30-10 1S, 07 ~,o 4•• 51.3 05 '"13U . cu aOol J 0-7 0 2e, 0 7 ~,. 4e. 51.3 05 " ,
l J830 CB3814 30-70 2a101 ~,o ..a. 51. JOS ",

I 5WTYP(
13a31 Cl 3801 "0-7 0 1210 . 12' 651,1 2"11 $2" 95
13832 cu e11 4 0-7° 12,0' '" 15101 2. 1 71 2..95

Stock No . lnOt - "Flo ppy Olae " 131" CU&0 2 4 0-7 0 U tO 7 ' 00 .5 1>12. 177 2" 95

Po w er Sup~ly F o r 131:)4 CL3a12 4 00-7 0 U t07 '00 . 5101201 77 2.95

W inch. lI.r Or i" . , $109.00 1301.35 CU804 . 0-1 0 2111 " '0 15h 1 201 n 2.'5
I J. JI Cl 3814 " 0-7 0 2I tl . ,. &51012, 1 77 2.95

13101. 1011. S"."lo , 13101 ' " I 3a2$ 1 OATASHEET FOA DC DC CONV( ATEAS

126 ........

(J)
()

Z
oa::
I
()
LlJ
-l
LlJa
o
«a::



o
m
o
m
s::
III
m
:Il

127

8 TRACK
UNIT

6RA"£l t£W LNITS•• •
ASSEI-BLY INCLlI:ES;
TAPE HEAD, K)TOR. BELT,
110VAC H:>TOR, PRE-N-P,
LI GHTS, SWITOES,
SOLENO ID /in) OlliER
USEFUl PARTS•• • •
AN EXCEPTI CNA.l BlJf !

TRANSFOR AS
120 volt ~

prlm.rles~
'.5 VOLTS.. 7SOfAA 53.00
5 VOLTS al150 mA 51.25
15.5 V. • • 3 AMPS 55 .50
1. VOUS al 350 MA 52 .00
18 VOLTS•• 1 AMP 54 .50
18 V.C.T. at 2 AMP $ 5.50
24 VOlTS .1 250 m. $2 .50
28 VCT.t 3.8 AMP Se.50
35 V.Cl'• • t 1 AMP $3.50
42 V.C.:T. ,t 1.2 AMP 14 .50
85 V.C.T. • t 2 AMP $5.50

8' LINE CORD
~T_"iE~

RQlN)~
$2.00 EACH 10 FOR $18.50

L.E.D!s ~
STAIIDARD JUMBO

DII'PUSED
"E.D 1. 0

GREEN 10 FOR 2

V:~~O:H~':orE2.; '"

~
5 VOLT OPERATION~

RED JUMaO SIZE
$1. 00 EAQ-1

BI POLAR LED
2 FCft $1.70

SUB MI~LED.ED

.07Q ~ x .08S- !.Q.....B;;8
20mA . t 1.75., _ li.:..2.2

200 FCR $18.00

KEY SWITCH

~
. - S,P.S.T._ _ s @ 125 VAl:

KEY REH)VES BOiH
POSITI<J'.lS $3.50 EA

MINI-PUSH

s ·~~!!.y t
~LLY OPEN
lIlt" BUSHINi

35¢ EACH 10 FOR $3 25
100 FOR $30.00

SPECI FY COLOR. : RED. BLACK..
'IiA-1tTE, GREEN. YELLeM'.

LIGHTED
PUSH BUTTON

tJ
RED LI GHTED 120 vA(

HI NJI'. S.P. S.T.
"fl'01oof:RI I PRINTED (}.l

FACE. 1'OJ'fTS IN
718" SQll'oRE >«JLE ..
$1. 50 EA 101 $13 .50

40 PAGE CATALOG FRee!
4 WATT STBR.O AMP

ASSEMBLY INCLUDES VOLLME, BAI..ftNCE IHJ TeNE cosrsocs.
CERAM IC ptQ£ If'.fIUT , LIt''£: INPUT /in) 8 ()-fol WTPUT FOR

~ SPEAKER OR >£JDPtQ£S ,
. CftRATES ct< 12 VAl: @ 50_•

OOR Aw::NE 12 YQLT TPJlUiFORtERV IS lOEAL FOR THIS APPLiCATlct<
$_ . 50 EACH

COMPUTER QRADII
CAPACITOR SPECIAL
180,000 mId. at 6V
2l,f' OIA X ~" HIGH $1. 50

~
DC WALL

~. TRAIISFORMER

ALL ARE 115 VAC
PLUG IN

4 VOC at 70..... $2 .50
5 .8 VDC at 125 MAo S 2.50
9 voe at 100 MAo $ 2.00
9 VDe at 225 MAo $ 3.00
22 VDC at 60 MA $2 .50

13 YDC RELAY

•

CCNTACT: S. P .N. C•
10 ."., @ 120 VAC
Et£RGI IE COIL TO
CPa< CONTACT.. ..

OIL: 13 VDC 6 50 ()f'lS

SP£ CIAl. PRICE U.,Jlll....Ellr.li

Bl..ACK PLASTI C ENClOSlRE
ADJVSTABLE tE lGHT~
1.63" TO 2. 93"; WIDTH
6.8511

; DEP1H 811
• BUILT

IN ST.AHJ OFFS FOR P .C.
80AR.0S• •~i /lK) BACK
PNELS OOT INClt..a::D • •

$5 25 PER CASE

NNEL LIGHT ORGAN
EASILY H:XXS I NTO STEREO SPEAAERS
N£) Allo..'S 110 VAt:. LIGHTS TO D.ANCE
WITH HJS I C. l)j() SEPARATE 110 VN:.
OJTPUTS FOR HIGH NIJ LOrI FREQtENCY
.AU>IO SiGNAlS. USE TWO QPt;..eNS FOR

STEREO.. . $6 . 50 PER ~IT

COLeR LIGHT STRI~ AVAILABLE $1.75 EA

MEASURES 4 3/4 " X 9 3/4 11

WIn-1 100 K LINEAA. POT fHJ
/OQ£NTARY S .P .D. T. SWITOi.

$~

CANNON XLRA-3-13

CONNEC~
~~ f1)LM ,

C(U£CTQR
2.00 Afa 'or 11§.~0

4PDT RELAY....~ ..,~ I)·21""COflllcl,
·24 'l'01td .c . CM'

120'fOfII .C. COII Ir
• UMd bul h. lly ...~

'1.70 EACH
..-cilycoOl'fOft..,.
l"'''Cl QU...HTlTIU ...VAIL.... ce

• SOC KETS FOR RELAY socuch

e ¥DC RELAY
MINtATlRE ~
D. P.D . T.
3 _ CCNTACTS

FUJUITSU , FBR321D006
l!.J.LQ 10 1 16 .00

35 liFO UO VOLT
111 X 5/8" OIA.

_5< EAOi.. . I O FOR $_ , 00

- 170 ~330 VOLT L=::'===::~-;:;;:;;~;;-;
1 1/211 X 7/811

~/I0 FOR $7.00

800 MFD 360 VOLT
3 3/,+11 HIGH X I" OIA.
~. 10 FOR $9,00

~
750 MFD 330 VOLT

2" HIGH X 1 3/ 4"
~ 10 FOR $11. 00

CIRCLE 58 ON FREE INFORMATION CARD

~ a.s.s . -, " -,,
)C PLAYS 33'45/78 RECORDS~ x MINI SIZE : 8 I {4" X 12"

I NCLl.OES COST COVER mo
PlAS TI C CASE (NOT PI CT~D)

\oi l TH FRCNT ClIT OJT TO FIT
'17.50 .-ch STEREO LNIT (NOT INClUC€O) .

.lOYST_OKPRECISI~ •
DEVICE... •
CCNTAINS 4 • •
50" CENTER
TAPPED ALPS
POTS .$ 4 .75 .. I

AlL ARE .15611 SPACI~

EDGE CONNECTOR

15/30 GOLD
SOLDER EYELET~

18/36 GOLD
SOLDER EYELET~

22/44 GOLD
SOLCERTAI l ( P . C. STYLE)
il....lQ..Q 10 Fo;< $2 2 .50

22/44 TIN
SOLOERTAIL (P .C . STYLE)
51.35 EA 10 FOR $12. 50

22144QOLD
SOlDER EYELET~

TERMINATES TO FLEXIBLE
CABLE WI TH CCNTACTS CN
• 100 CENTERS. EOGE
cx:H£CTOR INCUlCED•• •

$4 .50 PER KEYBOAAD, CASE,
NIJ CGf'.ECTOR• •• ••• ••• • • •

~~Il POTS
~ 500K

2 7/ 8"lG . _ linear taper
1 3/'+ " TRAVEL 75 ¢ EAOt

MITSUMI
MODEL UE5-A55

~
YARACT'::''::..HF

FREQ R.AH:iE
• 470 - 889 1+tZ

.ANTE~ INPUT
/:. 300 ~s

• ..~ $25,00 each
10 lor $220,00

8 volt "amp/hr
RECHARGEABLE

LJ ELPON'ER I EP690
SOlID GEL CELL
5 1/2 " x ... 1/ 4"
x 2 3/411

• •• • • •

$15. 00 EAOiDIGITAL
MULTI·METER

ASSEMBLY

DOWN
CONVERTER

POWER SUPPLY
8-12 V.D.C. or
12-18 V .D.C.

$1495

Includes:
.... (4) 7 seg. LED displays

~ ! (1) ICL 7107 (A -D IC)8.s (1) +5 V. Reg.
~ (j (1) -5V.Reg.

t:: (1) Bridge
",:::I (1) Pwr . Trans .

Resistors & caps

(602)266-9758 (602)234-3026

~ O"~ ELf('1'~ ,J;J(J..,
~.,..'~ SURPLUS O+~~

Who/~S6/~ • Rer lJil - Surplus
Hectronic Parts

POWER SUPPLY SPECIAL

Transformer 110 V.A.C. Input $295
2/12 V.@1 A out P.C. Mount, , " , . .

SPECIAL $1 .00 SPECIAL

6835 N. 16th Street. Phoenix. AZ 85016

+35 V.-.5 A/ +12-1 A/ +5 V.-6 A
+26 V.-.75 A/-12- .5 A/-5 V.-.75 A

ALL ORDERS PLUS POSTAGE VIA UPS
E'3 (602) 266-9758 ...

(602) 234-3026 
CIRCLE 74 ON FREE INFORMATION CARD

1N4152 . . 25/ '1 .00 1N5239 . . 201'1 .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. .. . '1 .00
Pwr Darlington T03 Pwr Darlington T03

TRIAC 200 V. 30A. 7 Seg. LED Readout
Stud mnt . . . . . '1.00 HP 5082-7650

5 / '1 .004 Pos DIP switch
DIP Relay D.P.S.T.31*1.00

D.P.D.T. Rocker Sw Diode Protect . 5 /'1

4A.120VAC Horz P.C. Trimpots
3/'1 .00 2500. 5000. 5kO,

2N2142 1OkO . .. . ... . 4 /'1
2N3905 5 /'1.00 MC3420P .. . ' 1.002SC828
2SC644 SN75150 . .. . ' 1 .00
SPS7390/ECG123P LM3909 . . .. . '1 .00
5 V. DIP Relay
SPST . . ... 2 /'1.00 RED LED . . 8 /'1 .00
7805 Transformer . '1.00
78 12 ... . . . 2 /'1 .00 12 V.C.T. 250 MA
MINI D.P.D.T. T039 Heat Sinks
Slide .. .. . . 4 / '1 .00 3 /'1 .00
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The Dt;o.It,Y""'Cl'~ ou"' ond hot'dbng (hor~'ln,impIto to oppl, Mo\I ,tHnl loId b., 0 '9 , 1" "'Oy twcomborwd tor o .oAurN>d'\tount It~ 1hol cn nol d'\( Wfllobl. or• ..:I.nf,flfodby ' .... HANDLING CHARGES VOLUME DISCOUNT
\ulf 'LoNO follo-or'"9 ,t. port IVnber Aft., wT,t ll'l9 r OUtorOH 10lo! on of the dl\(OUfllab~ " t lM one! opply th opproprlOI. d'K OUflI To thi, llIbt OTol. odd'....I'lOrt-d,SCOllnIObl. I t~ Ttwo" 06d " 0 .00. ' 9 .99 • • • • • Ad d $2.00 $ 0 .00. ' 99.99 • ••••••• N IT
the hQndl'"9 chotg. w. po, a ll l hippongand .n\lltOO(, 10 oddrnul ,n the U S A (onodo ond M'll(o twn ch«k Of~ orWrou~, ord., " 10 .00.1 25 .00 ••• • • Add $0 .75' 100.00. $249.9 9 •• • . Lo ss 10 -.

WHEN OIOI IING If 'H OHI . CAU, 1 ' 00 lU S144 IMII., ..... . HI.. ell ll 21' "1 ·"74) 1, ...iI , .., .'H' t" DIGI In . ",.11".., J2 S' \lt. , TII.. f I ••,r r• •• , MN 56701 .. 25 .00.$49.99 ••• •• Add $0 .50 $ 250 .00 $49 9. 99 • • • • Lou. n e.
y~ tIIll, po, by chf{ 1o moM y Old., Mo"., (har~ VfSA, or (0 0 alGI·KEY GUARANTEE: Alfy pora Of ptoducu purcha' fd from o;g, Ie., lna t pro•• 10 M . f« I••" ...,11M $ SO.00-$99.99 • • . • • Add $0 . 2 5 $ 500.00·$999.99 ..•• Le " 20 ·.
't'IlQctd or ,. fllf'dfod If ,.t"""ntd ...,in". 90 dow' h om ' I'(~t ...,th a copy of your _Ole. P1'lQPt tublKtto~ _houl not,", $ 10 0 .00 & Up •••••• • Na Cha ,ue $ 1000 .0 0& Up ••••• •• Le " 25 · .
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Panasonic TSW Series
l . ,Qt!' AI. lIu nu" i! n llal,11( C. p. c'l a"

The O<Q' I . y wo1urN d' IoCOUI\t and SKvC. thofgnOl.~ ta opply Mo1t Items~ by 0'9' l ey mo, btcornOtned for 0 't'OIume d'KOVI'It It""" thot or. nol d'loCountob!e orit idf'fl1,f'ltd by the SERVICE CHARGES VOLUME DISCOUNT
Wffll NDfollo" .ng IM pcrt numb« Aft", ""'1' '''9 ,a.. «d«. tofol GII ot the o.Kounto!:l&lo ,Ierns and oppfy the O'P9fopnot.dsv:ount TOl hit wt!IOfOI, GOd Ihe non-dlKounl~'I",," rhlonodd $ 0 .00. $ 9 .99 • • • • • A d d $ 2 .00 $ 0 .00. $ 99.99 • .. • . . Nll
the hGhdllr char9t. We po, 011~ and ll"IW"once to oddrn," III tPleUSA . Canodo ond ""'11(0 "'hen po,nwnt GCcomporMt orIS« $ 10 .00.$2S.00 • • • • . Add $0 .7 S $ 100.00.5249.99 •. .• 1.n 10 ••

WNENOIDEI ING IT ' NONE. CAll: l ·a OO·)"·SI44 (II . . ...... Mi.. cd 21a . a l ·.U 4J I, ..a lllUI , .... .,4. , t • . OIGIIIT . K,t ••., J2 s.tJttl. nitt t I,,,, f.n•• liN S.101 $ 2S .00.$.9.99 ••••• A d d $O.SO $ 250.00.$499.99 ••.. 1.110 15 ••
'You ma, poy b, chHll. . maNy ordf'l'. Ma"... ChorV-. VISAor C O O DIGI·KEY GUARANTEE: Any ports or prodl.cls purchos" from 0"0' le, thol ptO\le la bltdlt'Kt'we .. ,nb. $ 50.00·$99.99 .• . • • Add $0 .2 5 $ 500.00.$999.99 ••• L." 20 ·.
,~Itd or re"mdt<l It relurned .. tlhin qOdo,s from rK.,pt .. ,Ih 0 copy of ,our ""'(11(' $100.00& Up • • • ••• • NoCharg. $1000.00 & Up • • ••••• L.,,, 2 ' · .
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TERMS: $5.00 min. order U.S. Funds. Calif. residents add 6% tal. Prices FREE' Send for your copy of our 1982
$10.00 min. VISA and MasterCard accepted. $1.00 insurance optional. subiect . QUEST CATALOG Include 88l! stamp
Shipping: Add 5%; orders under$25.00-10%. to change ••

Elf II Adapter Kit $24.95

PROM Eraser
assembled . 25 PROM capacity 537.50
(With timer569.50). 6 PROMcapacity OSHA
UL version 57B.50 (With timer 5108 .50).

52K RAM. Votrax voi ce
synthesizer. sound gener
ator. EPROM: Full BaSIC .
disassembler. editor, as
sembler: metal cabinet.
addit ional power supply,
ASC II keyboard real time
clockcalendar.
ExpansionOptions
Floppy Disc. EPROM Pro
grammer. light pen, uni

versaluserprogrammablemusic. soundboard
high resolution color/grayscale pixel mapped
videoboard, General PurposeInstrument Bus.
8088co-processor board
MinimumVENTURESystem S1 95.00
Kit includes CPU and control With 4Kof RAM.
1K of scratchpad. 2K monitor. 1861 Video
graphics, cassette interface and separateHEX
keyboard Wi th LEO displays for address and
output. Power supply is i.ncluded alongWith 2
game cassettes. The main boardIS16' x 20'
and includes space for all of the previously
discussedon-board options, Full on-board ex
pansioncan becompletedfor under S1000 .00,
Call for further details. option pncesetc.

1.90

LISTPRICE W" $1175.00
OUR PRICE 675.75

INTRODUCING A BRAND NEW MICROCOMPUTER
iUenlure

Rockwell AIM 65 Computer
6502 based Single board wrth fullASCII keyboard .."!!'!!~~~----------...
and 20 column thermal printer, 20char. alphanu
meric display ROM rnomtor.. fUlly expandable.
5439.00. 4K version 5454.00, 4K Assembler
$35.00. 8K Basic 565.00 FORTH565.00

RCA Cosmac 1802 Super Elf Computer Kit$106.95
TheSuper Elf ISatremendous valueasIt com- cluding a senes of lessons to help get you
binesVideo. digital displays, LEOdisplays. and started andamUSICprogramandgraphiCS tar
music, all on a singleboard for S106.95, get game. Many Schools and universities are
TheSuper Elf expansion capability ISvirtually USingtheSuper Elf asacourseof study. OEM's
unlimited and you cando It inexpensivelyone useIt for trainingandR&D. Amonthlynewstet
step at a time. Expansion includes cassette ter. Questdata ISdevoted exclusively to soft
interface. additionalmemory. colorvideo, Basic. ware for the Super Elf and there are many
ASCII keyboard . prrnter. floppy, S-100 bus, software booksavailableat lowcost.
RS232. etc, Free14 PageBrochure
TheSuper Elf comescompletewith power sup- Send or call for a freebrochure on all details
ply and detailed 127 page instruction manual and pricingof theSuper Elf and its expansion.
which includesover 40 pages of software, 10- " Eat & Run" cassette 514.95

VENTURE IS a single
board computer that is an
adventurefor thenobbyist.
It is a learning training
computer as well as Just
plain fun for anyone who
wants togetintoastate-of
the-art computer at rea
sonablecost.

VENTURE comes in kit
form or fullyassembled and
tested. You cangetIt in ItSminimum configu
ration for as little as S195.00 or take It all the
way to floppy disks and voice. It canbe ex
pandedasakit or fullyassembled . atyour own
paceand choice.

VENTURE ISa 16' by 20' main board With
separate ASCII and HEX keyboards. It runs
fast , almost 4 MHz and has the capability of
putting 1.5 megabytes of RAM and RO M on
the board along With a variety of inexpensive
options.
OnBoard Options
16 channel A to 0: 5 slot 60 Pin bus. 2 senal
ports. parallel ports:4Videooptionsincl.color.

PRESICION SCREW

ORIVERS~

2.79 LSiI
BACK OF SET~A
ANTENNA . '

1.85

CA. CA 300 rs
CC )001 25
CA 300 100

CA. CC ~ I 90
cxcc 6001 (9

CC 357 ;0
CC CA!lOO 99
CCCA!lOG 90
CC CA toO 2;j'Q,"

"...
CJ, ''0 99
CA 40 95
CC 56 99
CA 60 99

ss

Type·N-TaIIl: by Volru
T.I'lItIjlHC_~_" ..I_,," _ _ I..., INrIM-1i " 1'111SjIIefCll

• ..,. 71" 1M ~s ..' s-.l
l.fItKtl su.r ,"S211ClMttft(.

UU N Soo""" lCn t n

KEY'DARDS
~ _ry Asa l .r,bo.r d -..t $7495
Fy"'r n5f"'b lf~ U~

(n tJOhle P1i~t.C I " ~

l,l t1, i E"ClOi U" 69 9~

UHFPrllmll l(rl $34 fS
SWllclll",PtwUSlipplyl( ll $l.50

8-4116 200ns DynJmi c RAM 81$12.40

Video Modulator Kit $9.95
Convert TVset intoa highQuality rnorutor wlO
affecting usage. Camp. kit wNull instruc.

Multi·Yoll Computer Power Supply ..---- -------.....-----------..
8v 5 amp, 0018v .5 amp, 5v 1.5 amp, - 5v
.5 amp, 12v .5 amp. - j zv ecnon. oo 5v, oo 12v
are regulated. BaSICKit 535.95 . Kit With chaSSIS
andallhardware 551.95 . Add54.00stuppmq.

60Hz Crystal Time Base Kit $4.40

NelS2) 195
"52S12) 395
N525126 575
N825119 .75
Nel Sl ) l ( 95
Nel St ) ] 875
DMSm 290
27161 895

l,lARTfIFO
AY~ 10IJ 3~

AV5·101u..t612695
31-41 6 95

INTUlfAtE
"'" ss&096 65 CRYSTALS
&091 65 1 1.1 1'11 (~
809S 65 2 1.1 1'11 355
8109 1 25 4 1,41'11 395
ITID 11 5 5 l,4Hz 39 5
I TI] 1 40 10 1,41'11 3 95
I t~ ' 95 UIMHz Jgo
U 13 t 15 20 MHI 390
. T2' 1 n 31 MHI 390
IT~ 320 J176a ~ . 00
I T2ti 1 69 1 8432 1.1 1'11 ( ~
am 195 J5195 MHz 1X1
I T97 99 201(IQMHl 195
n ge 98 2 091152 MHz 3 95

2 ( 576 ""1'11 3 95

RE,S~S~~~~:~'WI~~5' ~~ ~~; i ~ r---------il
IOO Ptcr l, Pt 015 5 11S....ttz 3 9!1

IOOOPtllypt 012 57 U) l,lHI liS
!lOOOptll ,pc 0085 655J6 MHI 395
J~ p. t(fI>lC ' 71 5909 l.lH1 3 95

SPt!ll" '95 ,()1111 1,lH1 395
' 1....'" 5·.Pt'llpe ~ t a 0 2l,lHz 395

IO perl rllt ~ '/1 11!H .lHI 39 5

Modem Kit $60.00
State of the art. orig.. answer. No tuningnec
essary, 103 compatible300 baud. Inexpensive
acoustic coupler plans included. Bd. Only
S17.00. Article inJune '81RadioElectronics.

ZBO Microcomputer Kit $69.00
16 bit 110 . 2 MHz clock. 2KRAM. ROM Bread
board space . Excellent for control. BareBoard
528.50. Full Kit 579.00. Monitor520.00. Power
Supply Kit 535.00. Tiny Basic 530.00

Unear CMOS and 7400
complete lines in stock.
Sendfor calalog.
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rc.rn~fJlJ the first name in Counters!

Power:

The CT-90 is the most versatile, feature packed counter available for less
than S300.00! A dva nced de sign features include; three sele cta ble gate times,
nine digits. gate indicator and a uniqu e display hold functio n which holds the
displayed count after the input signal is removed! Also, a 1OmHz TCXO time
base is used which enables easy zero heat calibration checks against WWV.
Optionally; an int ernal nicad ba ttery pa ck-exte rnal time base inpu t and Mic ro
power high stability crystal oven time base are available. The CT-9O,
performance you can count on!

9 DIGITS 600 MHz $129 95
SPEC IFICATI ONS: WIRED
Range: 20 Hz to 600 MH z
Sensitivity: Less than 10 MV to 150 MH z

Less than 50 MV to 500 MHz
Resolution: 0.1 Hz (10 MHz range)

1.0 Hz (60 MHz range)
10.0 Hz (600 MHz range)

Display: 9 digits 0.4 " LED
Time base: Standard-lO.ooo mHz, 1.0 ppm 20-40·C.

Optional Micro-power ovee-n.I ppm 20-40'C
8-15 VAC @ 250 ma

=CT·9O.,red. 1),....... arrant) $129 ~j

C1 ·90 KIt. 90 da)'pfI"''''"
rallt)' 109 95
AC~ I AC ad a", . r 3.9$
8p ·1 Nlcad. pad + AC
Adaptert ChaT,. r 12.95
ovr . "1l<:fO-po..uO>rn
tlmrbtu 499$
EIlrl'".lllmr blln,"pvl 149$

7 DIGITS 525 MHz

Display:
Time base:
Power.

12.95

$99 .95

84.95
3.95

PRICES:
CT-70 wired, 1 year warranty
CT-70 Kit, 90 day parts war
rant y
AC-I AC adapter
BP-I Nicad pack + AC
adapter/ charger

The CT-70 breaks the price barrie r on lab quality frequency counters.
D eluxe feature s such as; three frequ ency ran ges - each with pre-am plifi cation,

dua l selectab le gate tim es, and gate ac tivity indication make measur ements a
snap. The wide frequency range enables you to accurately measure signals

from audio thru UHF with 1.0 ppm accur acy - that' s .000 196!The CT-70 is
the answer to all your measurement needs, in the field. lab or ham shack.

SPECIFICATIONS:
Range: 20 Hz to 525 MHz
Sensitivity: Less than 50 MV to 150 MH z

Less than 150 MV to 500 MHz
Resolution: 1.0 Hz (5 MHz range)

10.0 Hz (50 MHz range)
100 .0 Hz (500 MHz range)
7 digits 0.4" LED
1.0 ppm TCXO 20-40'C
12 VAC @ 250 ma

7 DIGITS 500 MHz $79 95
WIRED

Display:
Time base:
Power:

PRI CES:
MINI-IOO wired, 1 year
warranty $79.95
'AC-Z Ac adapter tor MINI-
100 3.95
BP-Z Nicad pack and AC
adapter/charger 12.95

Here' 5 a handy. general purpose counter that provides most counter
functions at an unbelievable price. The MINI-IOO doesn't have the full
frequ ency range or input impedance qualities found in higher price unit s, but

for bas ic RF signal measur ements, it can 't be be at! Ac curate measurements
ca n be made from I MHz all the way up t0 500 MH z with exce llent sensitivity
throughout the range, and the two gate times let you select the resolution
desired. Add the nicad packoptio n and the MINI-I00 makes an ideal addition
to your tool box for " in-tho-field ' frequency checks and repairs.

SPECIFICATIONS:
Range: 1 MHz to 500 MHz
Sensitivity: Less than 25 MV
Resolution: 100 Hz (slow gate)

1.0 KHz (fast gate)
7 digits, 0.4" LED
2.0 ppm 20-40'C
5 VDC @ 200 ma

DIGITAL MULTIMETER $99'~IRED

29.95

119.95
14.95

$159.95

10 Megohm~ DC!AC volts
0.1% basic DC volts
4 'C cells

0.1 uA to 2.0 Amps, 5 ranges
0.1 ohms to 20 Megchms, 6 ranges

~
CT-50 wired, I year warranty
CT-50 Kit, 90 day parts
warranty
RA-I , receiver adapter kit
RA-I wired andpre-program
med (send copy of receiver
schematic)

current
Resistance:
Input
impedan ce:
Accuracy:
Power:

SPECIFICATIONS:
DC! AC volts: lOOuVto 1 KV, 5 ranges
DC!A C

Th e DM -700 offers professional quality performance at a hobby ist pri ce.
Features include ; 26 different ranges and 5 functions, all arrang ed in a

co nvenient , easy to use format. Measur em ents are displayed o n a large 3 \.1
digit, ~ inch LED readout with auto matic decimal placem ent. auto mat ic
po larity, overra nge ind icatio n and over load proeecrion up to 1250 volts on all
ranges. making it virt ua lly goof-proof! T he DM~700 loo ks great , a hands o me,

jet black, rugged ABS case with co nvenient retra ctable tilt bail makes it an
ideal add ition to any sho p.19.95

2.95

79 .95
3.95

599.95

Displ ay:
T ime base:
Power:

S PEC IFIC ATI ON S:
Range: 20 Hz to 600 MHz The CT-50 is a versa tile lab bench counter that will measure up t0600 MHz
Sensitivity: Less than 2S mv to 150 MHz with 8 digit precis ion. And. one of its best features is the Receive Frequ ency

Less than 150 mv to 600 MHz Adapter which turns the CT-50 into a digital readout for any receiver The

Resolution: :oOOH~~~~;;'::~~~~ge) adapter is easily programmed for any receiver and a simple connection;o the
8 digits 0.4" LED receiver' s W O is all thatis required for use. Adding the receiver adapt er in no
2.0 ppm 20-40'C way limits the operation of the CT-50 . the adapter can be conveniently
110 VAC or 12 VDC switched on or oll The CT-50 , a counter that can work double-duty!

8 DIGITS 600 MHz

~
DM-700 wired,1year warranty
DM-700 Kit, 90 day parts
warranty
AC-l , AC adap tor
BP-3. Nicad pack + AC
adapter/ charger
MP-l . Probe kit

AUDIO SCALER ACCESSORIES COUNTER PREAMP

I '!lm£'~ . , '111~ []' I U1 i[]s i '1[" -:::- A~ I I It \1 S Sc"" a,"on gua .an...d •• a m,n.lo.' 0 day. ,I no' pl.a,.d
UII l.(iii t; ~ , It • • I:.::Z,:I ~~ r. t"un In Orig Inal fa rrn fo r r.fun d Add S~ for \hl p plng •

.. PHON E ORD ERS ,n\ uro nc. ta a rno., rnurn of SI O O".".ol Qdd1 S"'o coo od d
2575 ~AIRD RD,. PENFIELD, NY 14526 CALL 7 16-586-3950 S1 O ,d ." vnd.. S' O addS' 50 NV" " d. n" a dd 7' .a .

For high resolutio n audio measurements, multiplies
UP in frequency.

• Gr eat for PL tones
• Multiplies by 10 or 100
• 0.01 Hz resolution!

$2995 Kit $39 95 Wired

Telescopic whip antenna- BNC plug $ 7.95
High impedance probe, light loading . .. .. . . . . . . .. . . . . . . . 15.95
Low pass probe. for audio measurements . . . . . . . . . . . . . . . . . . . . . . 15.95
Direct probe, general purpose usage . . . . . .. . . . .. . . . .. . . . . .. .. . 12.95
Tilt bail, for CT 70.90, MINI- lOO... .. . ... . . . ... .. .. . . .. . .. . 3.95
Co lor burst calibration unit, calibrat es counter

against color TV signal. . ... . . . ... . . .. . . .. . . .... .. .. ....... . 14.95

For measu ring extremely weak signals from 10 to 1,(X)()

MH:. Sm all see. po wered by plug transform er-included.
• Flat 25 db gain
• BNC Connectors
• Great for sniffing RF with pick-up loop

$34 95 Kit $44 95 Wired

o
mo
m
s::
CD
m
JJ
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24 VAC 500 MA
Plug in transformer. .. . . $4.50

UHF/VHF Conversion
Kit - with
Genuine Mitsum i
Tuner. $119.98

EA 5 FOR EA 5 FOR EA 5 FOR
LSOO .25 1.23 LS ' 32 .75 3.56 LS ' 9 7 .8 5 4 .04
LS02 .25 , 23 LS136 .50 2.38 LS22 ' 1.1 5 5.46
LS04 .25 1.23 LS1 38 .75 3.56 LS24 0 1.80 8.55
LS05 .25 1.23 LS139 .75 3.56 LS24 3 1.75 83 1
LS08 .35 1.66 LS14 5 1.20 5.70 LS244 1.75 8 .3'
LS' O .25 1.23 LS1 47 2.49 LS245 2.15
LS '3 45 2.14 LS ' 48 1.35 LS25 1 1.00 4.7 5
LS ' 4 .99 4.50 LS ' 5 ' .75 3.56 LS257 85 4 .04
LS20 .25 1.23 LS ' 53 .75 3.56 LS258 .85 404
LS26 .3 5 1.66 LS ' 55 .90 4 .28 LS260 .6 5
LS27 .3 5 1.66 LS '56 .90 4 .28 LS266 046 2. ' 9
LS30 .25 1.23 LS 15 7 .75 3.5 6 LS279 .50 2.38
LS32 .3 5 ' .66 LS1 58 .75 3.56 LS290 .80 3 .80
LS37 .55 2.50 LS160 .90 4.28 LS293 .80 3 .80
LS38 .3 5 ' .66 LS ' 6 ' .9 5 4 .5 ' LS295 1.05 4.99
LS4 2 .55 2.50 LS' 62 .9 5 4 .51 LS36 7 .70 3 .33
LS74 .4 5 2 . 14 LS ' 63 .95 4 .51 LS3 68 .70 333
LS75 .50 2.38 LS, 64 .95 45' LS373 1.85 8 .79
LS85 1.15 5046 LS' 66 1.75 8.3' LS374 1.80 8 .55
LS86 040 1.90 LS ' 73 .80 3.80 LS377 1.45 6.89
LS90 .60 2.85 LS1 74 .95 4 .51 LS3 78 1.18 5.6 '
LS92 .60 2.85 LS' 75 .95 4.51 LS620 2.25
LS9 3 .60 2.85 LS190 1.00 4.75 LS626 2.25
LS' 22 .45 2. 14 LS19, 1.00 4.75 LS629 1.4 4
LS, 23 .95 4 .50 LS1 9 2 .85 4.04 LS682 3.20
LS'25 .90 4 .28 LS193 .95 4.51 LS683 2.30
LS' 26 .75 3.56 LS ' 9 6 .85 4.04 LS688 2.40

QUAN TITY O F 5 FOR MUST BE OF THE SAME DEVICE . THE Y
MAY NOT BE M IXED. AN AODITIONAL 5.. OFF PURCHASES
OVER S50 ON LS PARTS ON PREPAID ORDERS BY CHE CK O R
MO NEY O RDER O NLY.

74 LS ' SERIES PRIME PARTS

CALL OUR HOT LINES
IN CALIF. (714) 527-2554

OUTSIDE CAL (800) 854-8660

SCR ELECTRONICS CENTER
5303 Lincoln Ave ., Cypress, CA 90630

CIRCLE 86 ON FREE INFORMATION CARD

DEC. SPECIAL SALE
DN PREPAID ORDERS

ICHARGE CARDS. COO OR PO'S NOT AVAILABLE)

MUST MENTION AD FOR SPECIAL PRICES

OVERSTOCK SPECIALS
~ .o;=:- -Wl
[:(r·O:- :-:P, 3" Roton Fan

I~~ " ': New $10.95

VU Meters 99¢ Ea.

470K 'I.W Resistor $2.00/1000

®

XMAS SPECI AL SALE.
5% OFF ON SSM KITS, WAMECO BARE BOARDS, WAMECO BARE
BO AR OS WITH MIKOS PARTS, EXTEK KITS.

VISAorMASTERCHARGE. Send a.ccount number.interbank number. explrationdate
andsign your or()er. Approx.postageWIll beadded. Orders WIth checl; ormoney order
will ~ sent postpaid in U.s. If youare001ar egular cuslomer, please useCharge.
cashier's checkor postal money order. Otherwisethere Willbe a t~week delay for
checks 10 clear. Calif. residents add 6.5% lax. Money back 30-day guarantee. We
cannot accept returnedlC'sthathavebeensolOered10.PricesSUbject tochangewilhoul
ootice.S2D . tal• •• Inl r.SUDIInice ch"'l II lAin li n t~1I SlD.DD.

NEW ZENITH ZXM 121
High legibility 12" green phospho r monitor.
15 Mhz bandwidth,
40 or 80 character
selectable full compotability . . $117.00

Free Buyers Guide
84 poces of the la te st in components, tools
and instruments - a mu st for DESIGNERS,
instructors and mainten ance engineers.

S39995

S339 95

$189.95

5178.00

s 36.95
S21 5 95

5425 95

S42.00

.5 36.95
5199.95

526995

5 36.95
.·5199.95

. 532 95
523495

.. .... . $115.95

. 587.95

• Com" WIth 25 pre- progr am rMd
lun"

(214) 278-3553

MO NDAY· FRIDAY , 8 00 TO 12 :00 , 1 00 TO 5·30
THURSDAYS, 8:00 TO 900 P,M

(415) 728-9121
P.O . BOX 955 a EL GRANADA, CA 94018

PLEASE SEND FOR IC. XISTOR AND COMPUTER PARTS LIST

OTHER SSM PRODUCTS ARE AVAILABLE.
CALL FOR PRICES.

--~;;111 MICROCOMPUTER PRODUCTS

S100 PRODUCTS
CBIA 8080 PROCESSOR PCBD
KIT . . $155.95. A & T .

CI-2 280 PRO CESSOR BOARD
KIT . .. . . .. 519895. A & T

VBIC 64 x 16 VIOEO. PCBD....
KIT . . $153.95, A & T .

VB2 64 x 16 VIDEO. PCBD
KIT 5175.95. A & T

VB3 80 CHARACTER VIDEO 4MHZ
KIT . . S34595. A & T

UPGRADE RAMS FOR VB-3 .

104 2 PARALLEL 2 SERIAL. PC BD .
KIT . .. 5160.95. A & T

PB-l 2708. 2716 PROGRAMMER BOARD.
KIT . .. . .. .... 5140.95, A & T

MB- IO 16K STATIC RAM.
KIT. . . 5299 95. A & T

APPLE PRODUCTS
A4BB IEEE488 INTE RFACE
AID- II SERIAUPARALLEL INTERFACE.
A8oT .. .. : .
ASIO SERIAL I/O
A& 1. .
APIO PARALLEL 10W/O CABLES
A&T .

Th.
SuperM..lc

M ak er
REVISION 2

SU·9S
(B.sic Kit)

SEE SPECIAL
OFFER BELOW

II you h..... troubla liMpIng . nd you would Ilka the retl of Ih. nalg hborhood to shara YO\lr
mllary than Ihll hllia kll WIll be lo r youl Th ara II no way to accurataly Oescnbe Ina una.rthly
howll. I cra.ml and lo nai th.t co ma 01.11 o l lhll kit Fou r "parat. ton. OI<:III.IoI'l.,a mlxad ,
CIIneal led . nd I ta ppe d 1.1• '1.rytng r. te . 10 W.ltl 01er ary soundl A gra.t fun kll or. prKIICIII
bUrgla r .alar m. Co mpleta wIth PC bOard . M.lI necessarycomponantllelli spalkar . Fo r 5-12
VDe , ORDER OA-02

SPE CIAL Of f ER
Buy. Su pe r MUSIC M. ker kit lo r $24 i5 1nd gal fR EE• • 2108RO'" pr..progt.mrMd Wllh 35
popul. r tu nn ThIS oller g,....s you ovar 60 songs 10 chOOH Iro ml

Doomsday Alarm Kit $9.9S

A trua e leclronoCmUllc mlk.er t\.IMd on I mlCl'pPrDCeUOl chIp . TM Super UInlC M.kar II tM
only kll thl.l .Ilows allY .dd,tlon 01pr.. progr.mme<llunes by pl~glng in one memory chip
(AOM). o.-ar 20 d,lI.tenl AOU ·s ....Ilh OVIf" 500 tu ne l .ra 1'I" la bl• . UM the kIt for. C... 1iom,
Doofbefl. Doo r Announcer, I(C II yo u h.'1. In EPROM prog rammer ocr manual t.1I1 you ho....
to progr a m your own tunes KII ,"cludes Qu. lIt y pllitad .nd drl Uad PC Board . "'C1 . 11
components

OPT IONAL ACCESSORIES
DIP SW ITC HES ana a POI . on e 5 pos " lor tune . dd res s . . .. • • . . . • 2.00/..1
WALLPLUQ TR ANSfORM ER Fo r ope reucn on 117VAC hou se c urren t 3.00
INJ ECTIO N MOLDED PLAS n C CASE w/cu ltom Iront & rur pillali. h. rdware

. nd 2 II'Ia pot rot ary SWltChaS (ra placel DIP IWltc ha s) . • • • . .• . . ' .00
HORN SPEA KER a..... 11. a Ohm wIth mo un tIng b r. ch t 1 .2$

. . . . $468.00

THEPRESIDEHTSAYS: "HOGWASH!!"

a I C alLLIT IL CT••••CI
P.o. BOX 401244R GARLAND, rx, 75040

Tt>eS E·Ol"lItomp1at•• •llh lll
to n'a, "salltl\t'parlltObu,ld.
p'ogr bl. IOu nd . tt K I.
11 10' O"'II ...d . round
lh, "_· T.... Inl l ru _ 1I
1"71471 Sou rtd CtMp, 11'4
bOI'd ptO'O'~b.nUof J,lIN I

DIP ..... ,tc"" ,"'(I polS to
program 11'1, .,,"ous com
bin_ loons 0 ' (h.. StF OK,lI.t o r
ve e No" a. One Shol 1I"c;r
E......~ Con trOlS A Quad Op
Amp .c " uMel to ..np~.n,

. .. ACl",st' b '. ,"",1M Ga n,r,"
lor l ..... 1 COO'"'p• •• tor . no
......It' pl.~ 0.,.11. '0 ' 10' ...."
mo"."U" I>I'1 T,,-3 .".5"
PC B~'d I,,'u,n • ptotot ypa
. rea to , 1 I0סIo tor lilli' .dead
("c...,!ry En .ly pr09rllm",~

to dupl ,C". Er.plo.lo'... .
lJha_ Gu nl , St..m Tr.l. o r
. lmOlt an ," Im,le "Umbf" of
othM .-nO, Til. u,.., hn •
myll,p l. o r I p phCI I'o ns Tla
low pflee 1 "Clu~ ,II P"\5

uHmbly m . "uII, prog'.mm ,ng t""I, and oel " '~ 76477 en ,p
SPPClloClloon.s It !\.Ins on a gv blUe')' (nOI InCludt<l1 On eeee
l ()(lf.4W l mp ....,11dr ...e I. sm.1Is pel.ker dl reclly or tee un ll CIo n be
connec.lltd 10 YOu ' s te rlC ....,11'1 I nCH·~.ble ' es ults ' ,Sou ker nol
InClucMd) 714n It 1nc1uctM. A",llble sepa'"aly lor S1.15 uch

3 OUTPUTS
12V @ IA (12A Inl. )
. V 0 10A

-12V 0 5A

INPUT 105 - 125VAC

• UNIT IS COMPl ETELY ASSEl.l BLEOI
• FuNd prl",ary and DC HC1_

Afte r taking one look at the TRIPUT POWER SUPPL Y our engineer declared that the : ~~:~EL~::E~~~~OAl.lEA
units were wort h several hund red doll ars each. He poi nted out the engineering, high quality : ~ortR~:'I<":=~
constr uction and state-of -the-art intergrated design in support of his posi tio n. The President • <>-voltage Protection on a ~ th, ..

of BI:C more pragmatically pointed out the already full warehouse and the two traile r truck lMp"'S

loads of power supplies waiting in the parki ng lot . and set the~.i ce to move them QUICKLYI : ~B;~'::'~,"..a
62.50 .=:~:.~~'::*"~r

, ~oc:s .nd MIVIC.iUo.onducl.cl
Pius $5.00 Freight • Therm al Shutdown
21 lbs . 6 X 5\4 X 12 • SlII" l EO·s (3)
ONE TIME Of f EAI LIMIT TWO (2) SUPP LIES PEA CUSTOMER .

11" COD MINIMUM $20.00 * ADD $2.50 FOR COD 'S
* UPS DELIVERY ADDRESS MUIT ACCOMPANY ALL COD

ORD ERS
* $1.00 HANDLING ON ORDERS UNDER $10.00
11"VISA, MC CARD S OR CHE CK
11"ADD 1'IloFOR SH IPPI NG
11"TEXAS RES IDENTS ADD 5'lltITATE SALES TAX
11"AlL f ORE IG N ORDER S ADD 25't1 f OR SHIPP ING

(CANADA 15"") NO fO REIGN COO 'S
* CALl (214) 211-3553 TO PLACE CRE DIT CARD OR COD

ORDER

SMALL. SINGLE HYBRID IC AND COMPONENT S FIT ON A 2"
It 3" PC BOARD (INCLUDED). RUNS ON 12VDC. GREAT FOR
ANY PROJECT THAT NEEDS AN INEXPENSIVE AMP. LESS
THAN 3'- THO @ 5 WATTS. COMPATIBLE WITH SE~01

SOUND KIT.

Sound Effects Kit $18.50

7 Watt Audio Amp Kit ".9S

OTHER CCS PRODU CTS ARE AVAILABLE.
CALL FOR PRI CE.

APPLE PRODUCTS
7114A 12K ROM/PROM . . .. 599.95
7424A CALENDAR/CLOCK. . . . $,106.95
7440A PROGRAMMABLE TIMER. . 5106.95
7470A A TO 0 CONVERT ER . 5105.95
74iU GPIB (IE488) INTERFACE . . 5182.00
771 OA ASYNC SERIAL. . . . S125.95
7712A SYNC SERIAL. . 5148.50
7720A PARALLEL STANDARD. .. 5105.00
77201 PARALLEL CENTRONICS . 5105.00
78111 ARITHMETIC PROCESSOR W/DISC. . . . . . 5325.00
7811 CARITH METIC PROCESSOR W/ROM 5325.00
7520A EXTENDER . . . 523.50
7300A APPLE CLIP. . . 58.00

SOFTWARE
23-01CP/M'· MACRO ASSEMBLER ON DISK 576.95
24-01 CP/M'" SYM BO LIC INSTRUCTION DEBUGGER .. 564.25
25-01 CP/M'"TEXT FORMATER . . . 564.25
26-01 CP/M'"BAC KGROU ND PRINT UTILITY 542.95

~:I CALIFORNIA COMPUTER SYSTEMS

S100
2032 32K STATIC RAM A & T.
200NSEC.
2t 16 16K STATIC RAM A & T.
200NS EC . . .5279.50

206564K DYNAMIC RAM A & T 5351.00
2200 S-100 MAIN FRAM A & T . . . . . 5500.00
2422A FLOPPY DISC WITH CP/M 2.2'· . . . .. 5372.50
2B31 AAR ITHMETI C PROCE SSOR A & T .. 5552.50
2810A Z80 CPU A & T. . . .. 5281 .25
2710A 4 SERIAL 1/0 A & T. . . . 5291.95
250l A12 SLOT MOTH ER BOARD 5180.00
2720A 4 PARALLEL A & T. . 5214.95
PROTO 10AROS WW . . . . $39.95
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Buy direct from the manufactur r at wholesale prices.

-ELECTRONIC KITS
for school and hobbyists

liALLBAR
Hallbar Educational Research, Inc.
P.O. Box 2019, SantaMonica, CA 90406

Model6eO DK Keyb~rd Digital Control
used for: Auto anti-theft , door alarm control,
door lock control.

Kit of all pa rts $18.95 Drilled & etched PCB $3.50
Plastic case kit $1.75 Shipping and handl ing $2 .50

Large 81/2 X 11" 1982-83 Catalog .
Includes projects such as Neon
Flasher, Strobe Light , TV Jammer,
Color Organ, Telephone Hold
Button, 0-15V Power Supply, 12V
Strobe, IC Radio and more. Typical
project shown below:

Why pay more? Selling over 10
yrs. to the school market. Kit prices
start at $2.25. Teachers: For
additional savings, have your stu
dents combine their orders for
maximum discount and minimum
shipping cost.

Large 1/16" thick drilled and etched
RC. boards. Kits include detailed
pictorial instructions for easy
assembly, complete with all parts
inc luding wire and solder. Plastic
cases available for all projects
for maximum safety and project
appearance.

Phone 1(800) 421-6546
MASTER CHARGE AND VISA ACCEPTED

In California (213) 450-1600.
8:30 A.M.-3 P.M. P.S.T.

FREE CATALOG

PHASOR PAIN FIELD - Patented and recently developed
inourlabsis being testedby Gov't forriot control.Soontocome
under weaponsrestrictions asan internal machine. Easily hand
held. Hazardous iFNOTUSED WITH DISCRETION.

• PPF-1PLANS(sold for animal control) $15.00
INVISIBLE PAIN FIELD GENERATOR - Produces adl
rectionai field of moderately intense pain to back of head up to

• 50' . Cigarettepack sizeenclosureis easily hidden.
• iPG-3 PLANS... $7.00 IPG-3KKIT& PLANS $44.50

lPG-3D(assembledfor animal control) $59.50
PHASORSTUN/BURNING WAND - Produces sufficient
electrical energycapableof burningflesh. Intendedasaperson
aidefense device.
PSW-3 PLANS . . $8.00 PSW-3KKIT& PLANS . . $59.50

RUBY LASER RAY PISTOL - Intensevisible red. burns.
hazardous . with parts sources.

• RUBYPLANS(includes allpartsources) $15.00
CARBON DIOXIDE LASER - Generates 20-40 wattsof
continuouspower capableof burning. cutting. hazardous. (With
allpart sources) : $15.00
LASER RIFLE - Produces 200-3000 pulses of30 watt opti
ca l energy. Portableandeasi ly hand-held.
LRG-3 PLANS . . . . . $10.00
LRG-3KKITPLANS (minusdiode) $129.50
POCKET LASER - For the beginner. visible reo " optical
version" . non-hazardous.
LHC-2 . . . . . $5.00 LHC-2KKIT & PLANS . . . . . $24.50
HIGH POWERED PORTABLE ENERGY SOURCE
FOR LASERSAND MAGNETIC WEAPONS - Explod
ingwires, shockwave. etc. Miniaturesize.
HPS-' PLAN S. . . $8.00 HPS-1KKIT& PLANS $49.50
PARTICLE BEAM WEAPON - PLANS $15.00

INFINITY XMTR - Uses telephone lines for selective home
oroffice listeningwhileaway onbusinessor vacation.
INF-1PLANS $15.00
SEEIN DARK - Long range . totai darkness.
SO-4 PLANS $10.00
LONG RANGE WIRELESS MIKE - Crystal clear quality
- miniature.
FBT-7PLANS. . . $7.00 FBT-7KPLANS & KIT.. . $34.50
WIRELESS TELEPHON E TRANSMITTER - Long

~~~_~u~t:t~c ·$ 1 0.00 VWPM-5KPLANS& KIT $34.50

Send torFREEcatalogdescriptcnofaboveplushundredsmore
plans. kitsandcompleteditems. WeacceptMCorVisaor when
ordering . sendcheck or money order. Wepay sh.lppmg charges
'Onorders over $50.00. otherwiseinclude 10% with remittance.
SENDTO: SCIENTIFIC SYSTEMS

DEPT. RS. BOX 716. AMHERST, N.H. 03031

Ohio Residents Add 5.5"1i> Sales Tax. All Orders Will Be Shipped Insured By UPS Unless
Requested Otherwise.

City State, Zip _

Payment by enclosed check or money order or charge to :

o Maste rCard 0 VISA

Super Sale!

o
mo
ms:
ID
m
JJ

Expir ation Date _

o Send Detailed Cata log/Order Form

o SUPERBOARD II, $200.00

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, samp ler 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

r---------------------- ----------: (IP" clevetand Consume' Computers ' Components
I 1333 S . Chillicothe Road, Aurora, OH 44202
I TO ORDER: CALL 1-800-321-5805 TOLL FREE
I (Ohio Residents Call 216-562-4136)

I
I
I
I
I Name _

I
I Address _

I
I
I
I
I
I Account #. _

II Total Amount Charged or Enclosed $, _

I
I

FREE
Sampler Cassettes w ith each Superboard II a nd
C1P se ries order!

Taxi (Game), Elect ronic Equ ations, Loan Financ e, Straight
and Consta nt Depreciation, Uneven Cash Flows

Tiger Tan k, Flip Flop, (Log ic Game), Hect ic , Black Jack,
Master Mind

Plus Sensational Lim ited-Time Savings
On Ohio Scientific C1P Series personal
computers, Superboard and C1P
accessories, spare replacement parts,
printers , monitors, integrated circu its ,
and other computer-related components .

To Order
Call us directly or return order coupon with
your check, money order, or Mastercard or
Visa Account Number. Orders will normally be
shipped within 48 hours after receipt.
$ 100.00 minimum order.
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AVA I WILE

HAL.TRONIX
P.O. aox H Ol

South9Qt• . Ml~195

MANY, MANY OTHER KITS

Ofl D(IIlS 0\'11II m.oo WlLL IE SHII' HO I'OSTI'AlO DeOT
SHtPPlMG ON ITlM l WHlAI AODn'IONAl CH.ulQIS AItIIUOU n TlO .

ON O"OIIld LUI THANm.ooI't.lAH: lNCl.UDEADDITIO"
tN,«:l«.MATl()N , Al S2 DOFOIt H"N DlI NG AND 1Ilil.ltl "D CMAlIlG f S

CIRCLE 34 ON FREE INFORMATION CARD

SeAll 20CNlIM .\lI .... s.A.... l.for"""""-tlooo .IIIlIn,tt .......
HAl ·TJK)H11l"..t•. r. ..... ~ pftoM: 1·UUIS-t7U•

16 LINE TOUCH TONE DECODER KIT ~ I I ~
P,C. BOARD AND PAR TS . , " . , • •$69.9,
12 LINE TOUCH TON E DECODER KIT wII~
P.C, BOARD AND PARTS ,. , • •• • •$39.9'
16 LINE ENCODER KI T, COMP LETE ~ITH
CASE, PAD AN D COMPONE NTS , •• •$39,95
12 LINE ENCODER KI T, COMPLETE WIT~
CASE, PAD AND COMPONENTS •••• $29. 95

••••••••••••••••••••••••••••••

PREAMPLIFIERS
HAL PA-19-1.5mhz to 150 mhz. 19db gain operates
on 8 to 18 volts at IOma. Complete unit $8.95.
HAL PA-1.4-3 mhz to 1.4 ghz. 10 to 12 db gain oper
ates on 8 to 18 volts at IOma. Complete unit $12.95.

(The above units areideal forreceivers,counters, etc.). .

ELECTRONIC KITS FROM HAL-TRONIX

2304 MHZ DOWN CONVERTERS. ruNES IN ON
CHANNELS 2 TO 7 ON YOUR OWN HOllE T. V •
HAS FREQUENCY RANGE FROM 2000 MHZ TO
2500 MHZ . EASY TO CONSTRUCT AND cosss
COMPLETE WITH ALL PARTS INCLUDING A
DIE-CAST ALUY CASE AND COAX FITTINGS.
REQUIRE A VARIABLE POWER SUPPLY AND
ANTENNA (Antenna can be a dish type
or coffee can type depending on the
s ignal strength in your area .)
2304 MOD 1 (Basic Kit) $19.95

(L... c.e.. & flt ung.)

2304 MOD 2 (Basic I Pre-amp) $29.95
(lncNdM caM & fltt~)

2304 MOD 3 (Hi-Gain Pre-amp) $39.95
(Inc ludM c... &; f1l1inO' l

POWER SUPPLY FOR EITHER MODEL ABOVE IS
AVAILABLE. COMES COMPLETEWITH ALL PARTS.
CASE.TRANSFORMER. ANTENNA SWITCHAND
CONNECTORS ( Kit) $24.95
Assemb led $34.95
Slotted Microwave Antenna For Above
Downverters $39 .95................................

7.95
6.95

8.95
7.50

4.00
. 9 .95

5.95
.. . 16.95

.. 6.95
.. 19.95

2716-1 2KX8+5v 350 n.s .
2732 4KXB 450 n.s. Intel Pin Qut
2732A-3 4K x 8 350 n.l .

Int el Pin Out Low Power ..
2532 4KX8 450 n.s . T.!. Pin Ou t

; 1

Z80 2.5 MHZ CPU .
Z80DMA·DMA Control ler
Z80PIQ - Parallel
280$10 10 Chan. ser.
Z80A-4MHZ CPU
Z80A 5'0/0

LSOO .24 LS 125 .95 LS243 1.49

LS02 .24 LSl38 .79 LS244 .99

LS04 .24 LS139 .79 LS245 1 .95

LS0 5 .24 LS 151 .79 LS257 .79

LS08 .24 LS153 .79 LS266 .59

LS10 .24 LS154 1.75 LS283 .99

LS14 .89 LS 157 .79 LS290 .99

LS20 .24 LS161 .99 LS293 1.75

LS27 .24 LS164 .99 LS298 .89

LS 30 .24 LS166 .99 LS367 .79

LS32 .36 LS175 .89 LS368 .79

LS42 .49 LS 181 1.99 LS373 .99

LS74 .44 LS 192 .89 LS 374 1.49

LS8 5 .95 LS193 .89 LS375 1.19

LS8 6 .39 LS 221 1 .10 LS 377 1.49

LS90 .69 LS240 .99 LS390 1 .19

LS 10 9 .39 LS24 1 LS393 1 .19

LS123 .99 LS242 LS 399 .99

. 2.00

P. O. Box 280298Dallu, Texas 75228
(214) 271-5546

AY3- 8910-Sou nd Chip wit h 60
page data manu al , .

DM8 131 6 Bit Un ifi ed Bus
Co mpara lo r .

8 Pin 0 1 Shunt .
TR1602-U ART same IS

~ AY5- 1013 .
~ IM&402-+5v Hig h spee d

UART -AY5-1 013 in out

... 5027-CRT Controller -

~86:~\r~~~~:~~I; f~~4~0505!ipi ' 14.95
CRT Co ntroller 17.50

~ 82S 123-32X8 Tn Sla te Bi pol a r -

t 8~~~:T'riSl~'t~' Eli 'p~ i~ ~ Pr~';" : ~ ::

8/3 .95
.. .. . 1.75

8/1 0 .00
8/11.50
8/64 .00

B. G. MICRO

650 1-5 256X4 - CMOS - Da la
Relentlon 2 Volls - 22 Pin - 200 n.s .
Typ . 5V Very Low Pow er 1.50

6514 J -5 lKX4·CMOS Sup er low
Pow er 350 n.s. Similar to 2114
Same Pin Oul .

8108-5 II(X8 NMOS SV SOD NS
22 Pi n .

WE HA VE A BRAND NEW FLYER. CALL OR WRITE FOR MANY NEW ITEM S

4K STAT IC RAMS
LESS THAN 94C EACH

MK4104J-4 - 250 N.S. 18 Pin Ceramic
Computer M'g. Surplus . PRIME . FUlly
Slatic eny to Use. Has S.me Pin Out as
TMS4044, but slightly diffe rent liming.
With S~CS. (Mollek)

8 for 8.95 32 for 29.95
VFt:lY LOW POWERI

PRECISION HYBRID
OSCILLATOR MODUL E

TERMS Add $1 50 pcn uljIe. ....... IMY twI, nc:. Ord~" o"r S50 00 oIdd 8SC for ,n"u.nu No COD Tell " Rn «td 5~ T, . 90 Dolly Mon~ 8«'" Gu.-"nln on
, II Itrml All Item l lu bl~ct to prior ",I , Prlc.u l ubtect to ch .mge wllho ut nOI'« Fore ign ord~f US fun di only We c,,,n o t lhlp 10 Me u co Counln.. othe r
Iholn C.n.d... . dd S3 50 lhlpplnll ..nd h..ndhn ll

5280N-5 (2107a-4 • TMS4060)
4KXl 22 P in

4027-4KXl -250 n.' . .. .
4 116-16KXl-250 n.s.
41 16-16KXl -2 00 n.s .
4164- t5v 64K ..

Has both 1 MHZ and 2 MHZ TTL - outpuls 
Hermetically .....d - Ultr a high stabili ty o.,..r
wide temp. range - originally COlt o.,..r $40.00
••ch - w. made" super purch... from" major
co mpu ter manulactur .r - 5 Volt OjMraUon-fIts
stand ard 24 pin locket - Man ufact ured by
Motoro la olcillator division . . . . . 7.50 (w/d,,'a)
MC6871A 3/20 .00

(J)
oz
oa:
~o
UJ
-I
UJ

o
o«
a:
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9300 SERIES TTL

TTL 74F SEAlES
FAIRCHILD ADVANCED SCHOTTKY

.96 74F64PC .96 74F182PC i.3O " F353PC

.96 "F7'PC 1.16 74F241PC 4.10 7. F313PC
1.11 74F138PC 2.16 74F243PC 5.25 74F379PC
.96 74F139PC 2.16 74F151PC 2.34 74F381PC
.96 74FI53PC 1.13 7.F157PC 2.34 74F398PC
.96 74F157PC 2.16 74F258PC 2.34 74F399PC
.96 7.FI58PC 2.16 74F283PC 3.40 74F521PC
.96 74F17SPC 1.91 74F352PC 2.34 7'F534N

TTL 74LS SEAlES
.21 /'L S'IN .44 /'LS138N .se m S191N .Ill /' LS283N
22 "Ls. m .72 /' LSI39N .se " LS19IN .70 "LS 298N
24 7~lS73N .35 1.4lS104SN 1.33 74l S193~ .70 ' '' l SJ.tSN

.Z4 74l$74N .32 74 lS1 ~ l N .43 74l$19-4N .70 7.4l S362N
25 mS/5N .39 /.LSI53N .42 7'Ls mN .14 "LS365N

.25 "LS76N .39 7'LS155N .64 /4LS2'ON .99 /' LS366N
25 74l S8SN .69 74LS1~7N .44 74lS 2.1N .99 74lS367N
25 7<lS86N .35 " LSl58N .41 7' LS2'2N .99 " LS368N

.24 7'LS90N .42 /'LSl60N .67 74LS2'3N .99 /'LS313N

,g ~:t~~~~ :~ ~:t~~~~ : :~ ~~t~~:~~ 1 :~ ~: t~5~~~
.36 " LS96N 69 "LS l64N .51 " LS251N .55 "LS311N
41 " LS101N .39 " LS165N .15 "LS253N .55 "LS 311N

.29 14LSI12N .35 " LSl66N 1.49 74LS25/N .55 7<lS390N
27 14LsmN .' 5 " LSI/ON 1.49 74LS259N 1.24 7<lS393N
Z5 '4 l$ 123N .67 '. lSI]3 N .69 74lS266N .42 74lS447N

.29 74l$12S N .49 74tS1704 N .44 74lS273 N " 741S624N
27 74t $132N .55 14l $ 17SN ,. 5 74lS 279N .4C 74lS670N
28 704l$1 )J N 49 ' -4l$t89N 3.41 7.4 LS280N 1.16

Refer to our previous
NOVEMBER ad for other
devices not listed here.
Active is your one stop

source forthe widest variety
of electronic components",
Contact us for devices not

listed and for volume
quotes. Unless superceded
next month, the prices will
remain valid for 60 days.

UNBELIEVABLE!!!
1982 I.e. MASTER
DELUXE 3,500 PAGE

2 VOLUME SET

NOW ONLY

$39.95
LIMITED STOCK AVAILABLE

ORDER NOW BEFORE
WE SELL OUT!

.14
1.45
2.39

9324PC
9324PC
9368PC

CMOS

9309PC 1.56
9312PC .79
9316PC 1.65

74LSOON
74lS01N
"LS02 N
74l SOJI1
74lSG4N
74l~N

74tSOSN
/' LS09N
74l$10N
74l$l1 N
74lS 12~
74t $ 13N
74t $ t . t't
74l$20 N
74tS2 Hl
141S;>tiN
" LS30N
'<lt S32N
' 4lS 38N

9300PC .79
9301PC 1.35
9308PC U 5

"F OOPC
"F02PC
74F04PC
"FOSPC
74Fl0P(
74F11PC
74F20PC
"F32PC

f'

LINEAR Ie's

ACTIVE ELECTRONICS IS A DIVISION OF FUTURE
ELECTRONICS, ONE OF THE WORLD 'S LARGEST

FRANCHISED DISTRIBUTORS . WE ARE THE SOURCE,
THE UNIQUE SUPPLIER OF FACTORY FRESH, TOP

QUALITY CURRENT PRODUCTION MATERIAL.
OVER $40 MILLION IN STOCK.

2.75
3.11
6.41
4.11
5.46
5.99
1.25

.55

.75

.90
1.20
6.50

.~

1.00
1 .~
1.99
5.60
U5

TANDON
FLOPPY

DISK
DRIVES

307·01000·101
307·030·500·101
307·036·501·118
307·044·500·101
307·056·S00·101
307·011520·101
30J.086·500·201

2.99
3.50
3.99
4.10
5 .~
6.29
7.90
1.99

L65
1.11
1.85
1.51
2.95
2.48
3.36

iiiilll:::

.1 MFD
22MFD
33MFD
.' 7MFD
68MFD

I MF O
1.5 MFD
11 MFO
11 MFO
2 1 MFD

DIPPED TANTALUM CAPACITORS
10"1. TOLERANCE

SOV.35 3 3MFD 35V
35V .35 3.9MFD 35V
35V.35 68MFD 35V
35V.35 10 MFD 35V
35V .35 18 MFD 50V
35V .35 21 MFD 3V
15V .35 11 MFD 15V
16V .35 ' 7 MFD lOY
3lV M 41 MFD 3lV
50V .19 100 MFD 16V

220 MFD 10V

.156" x .200 LEAD SPACING
:11: 11 :1:111: .

No. 01 CDntlds
'9 ·1109P 9
49·1109S 9
49·1115P 15
49·11155 15
49·1115P 15
'9 ·11155 15
49·1137P 37
.9 ·11375 37
S.SOCKET. p.PlUG

CERAMIC DISC CAPACITORS
30PF saov .12 S60PF saov .12 l000v .14
33PF 500V .12 810PF ieocv .12 l00V .12
41PF 500V .12 0010MF 500V .12 500V .14
68PF 500V .12 .0012MF 500V .12 500V .16

l00PF 500V .12 .0015MF 500V .12 50V .16
l1DPF 500V .12 .0011MF saov .12 SfloI .12
150PF 500V .12 .0027MF l00V .12 50V .12
180PF 500V .12 .0033MF l00v .12 l1V .13
110PF 500V .12 .0041MF 50V .12 SOY .13
120PF l000v .12 .0007MF 500V .12 50V .16
330PF 500V .12 .OOSOMF 500V .12 l00V .19
470PF 500V .12 .0000MF saov .12

30J.006·501·1O'
301·010·501·101
307·011·500·101
307·015·501·102
307·018·511·101
307·010·S00·101
307·011·501·101

D·SUBMINIATURE RS232 TYPE
CONNECTORS AT MINIATURE PRICES

IF YOU'RE STILL LOOKING FOR THE
BEST DISK DRIVES, YOU'VE FOUND THEM
I
I ™ 10(1·1 5·1/. 150K 8YTE SINGLE SIOEO DISC DRIVE m oo

TM 100·2 5·1/" lOOK 8YTE DOUBLE SIDEO OISC DRIVE m ooI 1M 100·4 !>·1 / 4 l000K BYTE. DOUBLE SIDED 1961P1 1DISCDRIVE 51000

1M 848·1 8 BOOK BYTE SINGLE SIDEDSUM LINE 545 00I 1M 8410·2 8 1600KBYTE. OOUBl E SIDED SLIM l iNE 695 00

I™ 501 '.>1/4 b 4M BYTE WINCHE SIlR HARD DISC 885.00

I
I
I
I
I
I
I

3.95
4.50

26.95

1.95
2.35
2.35
2.35
6.50
6.50

10.95
12.95
21.80
49.95

2.20
2.25

Reduced4.40
5.95

Reduced8.45
Reduce<1 5.05

8.05
7.50

6.95
6.25

7.75

10.95

Reduced 9.45

Reduced 8.95

Reduced 28.95

Reduced

Rlduced
Rlduced
Reduced
Reduced
Rlduced

BIPOLAR PROM'S

EPROMS
8K (1K x 8) 450NS 24PIN
16K (2K x 8) 450NS 24 PIN
SINGLE 5 VOLT SUPPLY. INTEL PIN OUT
16K(2Kx 8) 350NS 24PIN
SINGLE 5V SUPPLY. INTELPIN OUT
16K (2K x 8) 450NS 24 PIN
3 POWER SUPPLY. T I PIN OUT
32K(2Kx 8) 450NS 24 PIN
T I PIN OUT
32K(4Kx 8) 450NS 24PIN
INTELPIN OUT
64K(8K x 8) 300NS 28 PIN
INTEL PIN OUT
64K(8K x 8) 450NS 28PIN
INTEL PIN OUT

ECL RAM
l 0414DC I HM2510 5.95
256 x 1 BIT FULLY OECOOEO15NS 16PIN

14.95

MICROPROCESSOR
CHIP SETS

8080 FAMILY
8035 5.45 8224
8039 Reduced 8.95 8226
8080A 4.45 8228
B085A 6.95 8251A
8086 34.95 8253
8748 28.95 8255
8155 9.00 8257
8212 2.25 8259A

UART'S
AY3·1015AI S1602P
AY5·1013A

ZILOG

BIFETS
OP·AMPS

no" CP
TL071CP
TL074 CN
n 081 CP
TL081 CP
n OM ACN
TL084CN
TL'31 CLP
TL'95 CN
TL497 ACN
n604 CP

o
'T'

SCHOTTKY BARRIER
DIODES

15591 UHF MIXER
ISS98 UHF DETECTOR

7'lXl1lJC
79XXKC

78XXUC
78UKC

PLASTIC POWER
TRANSISTORS

TIP 29C .49 TIP 107 .99

l:~~ s .-,' li~m :~~
TlP31C .55 " TlPll7 .74
TIP33C .92 TIP 111 .76
TIP 34C.99 TIP115 .75
TIP35C LS9 TIP117 .11

i: ~~ t:U " ,' H~ ~ :~ tn
TlP'2C .71 TIP 147 1.15
TIP47 .62 rIP 152 1.27
TIPSO .79 TIP161 2.49
TlP51 1.41 TIP620 1.64
TIPs< 1.11 TIP 2955 .82
TIP 102 .98 TIP3055 .71

VOLTAGE REGULATORS
1 AMP POSITIVE

l ono CASE ReduCed .61
TOO CASE 1.36

1 AMP NEGATIVE
10220CASE Reduced .69
103 CASE 1..&.4

5 AMPS POSITIVE
78~ HOLTS TOO CASE R«l1JCed 5.95
18Hl2ASC12VOlTS 103 CASE Redue.eo 7.25
78HGA$C ADJUSTABLET03 CASE Reduce<! 6 (5

10 AMPS POSITIVE
7~ 5VOtTS TOO CASE Reduted 9,45

SCR'S AND TRIACS
TIC '5 SCR 6 AMP 60V .51
TIC .7 SCR 6 AMP 100V .59
1NS064 SCR 8 AMP100V .39
TIC 1060 SCR 5 AMP'OOV .59
TIC 1160 SCR 8 AM P 'OOV 1.19
TIC 116E SCR 8 AMP saov LS9
TIC 116M SCR 8 AMP 600V 2.31
TIC 1160 SCR 11 AMP 'OOV 1.41
TIC 2060 TRIAC 3 AMP 'OOV .99
TIC 216B TRIAC 6 AMP 100V 1.12
TIC 1160 TRIAC 6 AMP 400V 1.96
TIC 2160 TR IAC 8 AMP 400V 1.10
71C 116E TRIAC 8 AMPsaov 1.29
TIC 1360 TRI AC 11AMP 400V 1.30
TIC2460 TRIAC 16 AMP400v 1.60
TIC 1630 TRI AC 15 AMP 'OOV 2.59

Mon: . Fri.: 8:00 a.m.. 7:00 p.m. EST Sat: 10:00 a.m.. 4:00 p.m. EST

o
m
o
m
~
III
m
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DigiCom Engineering, Inc.

Mall to: Radio-Electronics
SUBSCRIPTION DEPT., P.O. BOX 2520 ,

BOULDER COLO.~

Developed for high performance
in weak signal areas.

P.O. Box 1656
Kodiak, Alaska 99615

(907) 486-5118 r--"'",,-~

(907) 486-6215

Neptune Comm unica tions. Inc 99
Nesda 96
Netronics 32.79
New Horizons 21
New Tone 23
NRI Schools 16-19
NTS Schools 86-89
Nuts & Volts 104
Om nitron Electronics 120
Paia Electronics 99
PC Magazine 81
Peterson Electro nics 103
Philips Tes t &

Meas ur ing Instru ments 39
PolyPaks 105
Pomo na Electronics 11
PPG I I4
Pr iority One 38
Ques t Electronics 130
Radio Shack 109
Ramsey Electronics 131
R.F . Electro nics 126
Rhoades 82
RNJ Electronics 130
Sams Books .. .. .. .. . .. .. .. .. .. .. .. ........ . 30
Satellite TV 103
SC R 132
SEI I
Simple Simon Electronics 31
Sintec 126
SJB 123
SMP 95
Solid State Sales 115
Spar tan Electronics 110
Sper ry A.W 82
Stav is Elect ronic s 122
Steven s Products 115
Suntronics Co . , Inc 104
Suntronix 104
Symmetric Sound Systems 95
Tek tronix 7.25
Tr iplett 20
Triton .. 28
Ungar 9
Video Sales 93
Viking Phone Co 93
VIZ Mfl:. Co 24
Wersi Elect ronic s 92
Wheeler Electro nics 136
Wm. B. Allen 106
Zenith Radio Co Cover IV

61
52
41
57
69
93
71
75

24.95
18
9
89
96
II
33

BUY 01REel ~~~eo~: .k:~j
M1 t s unu 0.'#~"j

PHI LLIPS UHF VARACTOR TUNERS ':; •
UHF 470-889 MHZ : 75 ohm i npu t ...:Y
Channe l 14 - 83: Outpu t Ch a nn e l 3
ELC- I045 $22 .50 ea . / lots of 10 $21 . 00
Car ton of 50 .• • . • • . $19 .00 eaCh

itTRANSFORMERS .
11 7v . p r i . to 23v .Sec . at 4 50 Ma.
$3 .00 ea ./Ca r ton o f 48 •• $2 . 25 ea .
10 cartons (480 t o t al ) up $2 . 00 ea .
10 TURN POTS CTS ,500 ohm ,5K , 10K
$4 . 00 ea . / 10 -$ 3 . 50 ea./50-up $3 .00

ELECTRONIC SURPLUS CENTER PHONt 9290708

S. nd Ch rc ~" 0' Monev O,df' Mm""lu m
2 14] W BELMONT .AVE O'd, . 11695 Add 10"l. Shlpp, ng and

CHICAGO ILLINO IS 60618 Handl ,ng

MICROWAVE HORNANTENNA KIT
1.7-26GHzFrequencyRange 17·19 Ib Gain Krt wlAssembly Instructions S39.95·
DownConverterBoard Sl9.95· (wtMtenna Kit Sl4.951~
Parts Kit far Board 529.95· (WIAn. tenna or Board S24.95) ~
COMPlETELY ASSEMBLED ANO TESTED SYSTEM 5129.95 .... v

~:lClfod~.~ ~tfze~rp~~ad~ ~~I(g~ greater)

MICROTENNA ASSOCIATES
2335 South 2300 West, salt lake City, Utah 84119

ClIeck orM0 only- Allow 2~ Well:, Odi'/ery Itost i,chldes shippi"Jl
' Utah Res"j"t, PlusaAlId 5\ S.1es 'IX

86
14

25

13

54
8
78
23
59
50
51
77
94
79
20

62
40
17

92

Page

ADVERTISING INDEX

37 Aaron Gavi n 93
44 Abex 95
53 Active 135

Advance Electronics 12- 15
49 Advanced Computer Produ cts 121
26 Advanced Tool Technology 98
15 Albia Elect ronics 29
58 All Electronics 127
30 AMC Sales 92
29 Ande rs Precision Inst ru men ts 91
74 Ar izona Electronics 127

ATV 106
Bagnall Electro nics 108
Barta 106

5 Beckman Electronics Cover III
70 B.G . Micro 134

Bullet 132
C& D Electronics. Inc 120
CIE , Cleveland Institute of

Electro nics 34-37
81 Cha ney Electronics Inc 130
35,- Command Productions 97. 103
12 Communications Electro nics 2
80 Compute r Products & Peripher als

Unlimited 120
Components Express 91

60 Conso lidated Electronics, Inc 108
65 Concord 134

Cook' s Institute 103
90 CRT 95

Dage 108
21 Data Precision 22

Devtronix .. .. .. .. .. . .. .. . .. .. .. . .. 106.108
72 Diamondback 114

Dil:iCom Engineering 136
48 Digi-Key Corp 128-129
28 Digitron Elect ronics 93
55 Dokay I II
43 DX Tele Lab s 95
85 Eas tern Ente rpr ises, Inc 126

EduC alc 97
88 Electronic Rainbow Inc 26.40
32 Electronic Specia lists, Inc 98
38 Enter pr ise Develop ment Cor p 99
56 Etco Electronics 107
36 Etro nix 97
6 fu~ 5

Fordham Radio 85
45 Formula Internati onal 124-125

Galaxy Electronics 103
68 Gilco Inter na tiona l Inc 110
91 Gillespie & Associates 33
31 Gladstone Electronics 102
10 Global Specialties Cor p 42

Grantha m College of Engineer ing . . 102
87 Hal Communicatio ns Cor p 24

Hallb ar 133
34 Haltronix 134
3 Heath 68-71
97 Hickok 96
83 Information Unlimited 133
39 Internati onal Crys tal.. 96
98 Internat ional Publishin g &

Software 101
47 Jameco Electronics 112-113
46 J DR Microdevices 116-119

J &W Electronics 108
19 Keithley Instr uments 4 1
7 Kikus ui In ternational Corp Cover II
67 Kna pp 122
63 MIA Com 133

McGee 's Radio 104
84 MFJ Ent erprises 104
27 l\lic romanage ment Syste ms. Inc 95

Micro ten na 108
66 Mikos 132

Monarc hy Engineeri ng, Inc 114
82 Mountain West Alarm 122
76 MP Systems 104
42 Nationwide , 95

RADIO-ELECTRONICS does not assume any responsibili ty for errors that may appear
in the index below.

Free Information Number

zip code

SATELLITE

(p leas e print)

s tate

----------
MOVING?

Don't miss a
single copy of
Radio -Elec-
tronics. Give ATIACH
us:

LABEl

Six wee ks' no- HERE

tice

You r o ld ad-
dress and zip
code

You r n ew ad-
dress and zip
code ----------

city

address

*QUALITY
*PRICE
*PERFORMANCE

Discrete 70 MHz PH - Rep laces NE564 video
d em odu lator witho ut th e need for a n ECL
divid er (70 M Hz I.F.). G ua ra nteed t racking to
85 M Hz. Wide bandwidth . Lower UN,
redu ced 't earing ' . Ma y be rem ot ely tuned .
Kit (M82-010K) • • . • . • . . • $124.95
Assembled & Tested (M82-0l0T) .. $159.95
All prices include complete and comprehensive
documeetatlon , u.s. po stage & handling, For

over~u po st .Jge & hilndl ing• • dd $2.00.

Tunable Audio Demodulator - Tun es fro m
5.4 to 8.2 M Hz. Switcha ble 5 KHz . LP filte r fo r
Can adi an birds. Varac to r tuning diodes
included . Use two for MTV.
Bare Board (M81-020B) $24.95
Two Boards (M 81-Q21B) $39.95

Canadian Audio Descrambler - Ta kes th e
normal audio o ut p ut from yo u r receiv er and
d ec ode s th e 'c h irp ing' sub-carri er s heard o n
Anik A/B .
Kit (R8l-010K) • • • • • • • . • $59.95
Assembled & Tested (R81-010T) .. $94.95

NEWI Canadian Audio Filter - A ve ry sha rp
low-p ass filter designe d to rem o ve the
'chi rpin g' fro m th e Ca nad ian a ud io .
Kit (R82-020K) • . • • . • • • . $19.95
Assembled & Tested (R82-Q20T) . • $29.95

(J)
oZ name

o
a:
Io
W
..J
W

6
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Tech 300 Basic six funct ions 0.5% $120

Tech 310 Added features 0.25% Y' Y' 145

Tech 310UL UL-listed 0.25% Y' Y' 155

Tech 320B Audible continuity beeper 0.1% Y' Y' 189

Tech 330 High accuracy & true RMS
(AC & DC) 0.1% Y' Y' 219

HD-100 Heavy dut y (drop-proof,
contamination-proof) 0.25% Y' 169

HD-110 Heavy dut y, plus 10 Amps 0.25% Y' Y' 189

SELECTION CHARTBeckman DMMs
stay on the job when
others call it quit s .
They're a hard-no sed
breed of 3V2 digit hand
held multimeters you can
always count on for out
standing perform ance .

Staying power
Beckman DMMs

work up to 2000 hours
on a common 9V battery.
That's ten times longer
than other DMMs. And
to prevent burnout on
the job, Beckman DMMs can withstand 1500 Vdc loads
and 6kV tran sients. Current ranges are protected with a
2A/250V fuse, and resistance ranges are protected up
to 500 Vdc.

Easy to work with
No matter how hard they work, they're never hard to

work with. Their single rotary switch makes funct ion and
range selection simple and sure . For your added conve
nience, most Beckman DMMs have built-in lO-Amp capa
bility and Insta-ohms" continuity indication. That means
you never have to carry an accessory shunt or wait for a
continuity check.

And to make sure
that the job is done
right the first time,
Beckman DMMs have
superior RF shield
ing, and an impressive
22 Meg-ohm input
impedance that re
duces circuit loading
to ensure accurate
readings.

No matt er how
much the job de
mands, you can count
on Beckman DMMs
to see you through.

There 's a Beckman DMM just right for every application.
Use the se lect ion char t 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 Oper ations, 210 S. Ranger Street, Brea,
CA 92621. (714) 993-8803.
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