


Soldering, desoldering, fixed or portable,
look for Weller!

The OS500 power vacuum desoldering
station works with external air system.

The OS100 provides identical desoldering
performance linked with temperature

controlled soldering capability.
The new portable OS600 offers you a

compact self-contained vacuum/air pump
desoldering unit.

Which one is for you?

The Cooper 75 2 USA Tel (919) 362-7510 Telex 579497
BOKER®CRESCENT®WFKIN®NICHOLSON®PLUMB®WEl1ER®WJSS®XCBJTE®
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If you use a general purpose
oscilloscope for troubleshooting we
can cut your present service time
in half with the SC61 Waveform
Analyzer.

It's ten times faster-ten times
more accurate: The SC61 is the
first and only instrument to integ rate
the speed and accuracy of a
digital readout with the viewing
capab ility of a high performance 60
MHz scope. Connect only. one
I2robe and you can view any wave­
form to 60 MHz. Then, just push
a button to read DCV, PPV, fre­
quency and time.

There are no grat icules
to count or calculations
to make so every
measurement is 10
to 100 times faster
than before.

The digita l read­
out is 10 to 10,000
times more accurate
than conventional

$3275

scopes as well , for measurements
you can trust in today 's high
precision ci rcuits.

Plus having everything you
want to know about a test point , at
the push of a button, eliminates
guesswork and bac ktracking

A special Delta funct ion even lets
you intensify any part of a wave­
form and dig itally measure the
PPV, time or frequency for just that
waveform section . This really
speeds VCR alignment and calibra­
tion procedures.

And it's neat: No more tangled

leads , piles of probes or dangling
cords .The SC61 is an entire service
bench in one unit. You can't get
neater than that.

Cut your service time in half:
When we say the SC61 will cut
yourservice time in half,we're being
conservative. We know of cases
where the SC61 has saved much
more time than that. Every situation
is different, however, so try an
SC61 and judge for yourself. Here's
our offer.

Money back guarantee: If the
SC61 does not at least cut your
present service time in half dur ing
the first thirty days, you may
return it for a full refund, including
freight both ways.

Call today. Get the entire SC61
Waveform Analyzer story. Call toll­
free today, and ask for our eight
page co lor broc hure. It could be the
most time-saving call you make
this year!

SE:I'-JCORE:
3200 Sencore Drive, Sioux Falls, SD 57107

Phone Toll-Free 800-843-3338
Alaska, Hawaii, Canada andSO callcollect at (605) 339-0100
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Why use other computer media
when you could be using

ScotcH

8" SSSD IBM Compatible (128 B/S, 26 Sectors) 740-0 2.19
8" Same as above, but bulk pack w/o envelope 740-0B 1.99
8" SSSD Shugart Compatible, 32 HardSector 740-32 2.19
8" SSSD CPT 8000 Compatible, Soft Sector 740'0-8000 2.89
8" SSDD IBM Compatible (1 28 B/S, 26 Sectors) 741-0 2.89
8" DSDD Soft Sector (Unformatted) 743-0 3.49
8" DSDD Soft Sector (256 B/S, 26 Sectors) 743·0/256 3.49
8" DSDD Soft Sector (512 B/S, 15 Sectors) 743-0/512 3.49
8" DSDD Soft Sector (1024 B/S, 8 Sectors) 743-0/1024 3.49
5W' SSDD Soft Sector w/ Hub Ring 744D-ORH 2.34
5W' Same as above, but bulk packw/o envelope744D-ORHB 2.14
5'1," SSDD 10 Hard Sector w/Hub Ring 744D-10RH 2.34
5W' SSDD 16 Hard Sector w/Hub Ring 744D-16RH 2.34
5W' DSDD Soft Sector w/ Hub Ring 745-0RH 3.09
5W ' DSDD 10 HardSector w/ Hub Ring 745-10RH 3.09
5W ' DSDD 16 HardSector w/Hub Ring 745-16RH 3.09
5W' SSQD Soft Sector w/Hub Ring(96 TPI) 746-0RH 2.99
5W' DSQD Soft Sector w/Hub Ring(96 TPI) 747-0RH 3.99
SSSD = Single Sided Single Density; SSDD = Single Sided Double Density;
DSDD = Double Sided Double Density; SSQD = Single Sided Quad Densit y;
DSQD = Double Sided Quad Density; TPI = Tracks per inch.

high quality error free media?
Get Scotch Diskettes Directly From Communications Electronics
There's a lot of valuable data stored on the diskettes in
your computer or word processing system. In 1981 , a
diskette manufacturer calculated that the " t rue cost of a
diskette" was $186.50 after data loading. With inflation,
t he actual cost is well over $200.00 today. That is why you
d o n't want to us e just any diskette, you want the high
re li a bi li ty and quality of Scotch d iskettes. You can trust
Scotch di s ke t t es t o d e li ve r that accuracy because each
di s kette is tested befo re it leaves the factory and is
certified e rror-free. That means fewer errors and le ss lo st
dat a. Flexible discs may loo k a like, but they don't all
perform a like. Scotch diskettes can deliver all t he perform­
ance you'll ever need. The low abrasiv ity of Scotch
diskettes, 32% below industry average, saves wear and
tear on you r read/write heads, which means fewer service
calls due to head problems. Longer and more reliable
service is yours when you buy Scotch d iskettes since t hey
far exceed the in dustry standard durabili ty tests. Finally,
y our Sc o tc h diskettes are packaged in units of 10, com­
p lete with co lor-coded la bel s (except bulk product) to
make y our f i ling easier.

Fle x ible Di s c Q u antity D iscount s Available
Scotch diskettes a re packed 10 discs to a carton and five
cartons to a case. Please order only in increments of 100
units for quantity 100 pricing. We are also willing to
accommodate your smaller orders. Quantities less than
100 units are available in increments of 10 units at a 10%
surcharge. Q u anti ty d iscou nts are also available. Order
500 or more discs at the same time and deduct 1%; 1,000
or more saves you 2%; 2,000 or more saves you 3 %; 5 ,000
or more saves you 4%; 10,000 or more saves you 5%;
25,000 or more saves you 6%; 50,000 or more saves you
7% and 100,000 or more discs earns you an 8% d iscount
o ff our super low q uantity 100 price. A lmost a ll Scotch
d is kettes are im m e d iat el y avai lable from CEo Our ware­
house faci li t ies a re equipped to help us get you the quality
product you need, when you need it. If you need further
assistance to find the flexible disc that's right for you, call
the 3M/Scotch flexible disc compatibility hotline. Dial toll­
free 800-328-1300 and ask for the Data Recording Prod­
ucts D ivision. In Minnesota or outside the United States
dial 612-736-9625 between 9 AM to 4 PM Central Time.

Authorized Distributor
3NIOrder Toll-Free!

(800) 521-4414
In Michigan (313) 994·4444

4~OMMUNICATIONS
&ELECTRONICS™
Computer Products Division
854 Phoenix 0 Box 1002 0 Ann Arbor, Mich igan 481 06 U.S.A.
Call TOLL·FREE(800) 521-4414 or outside U.S.A. (313) 994-4444
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Save on Scotch Static Control Floor Mats
Scotch Velostat Electrically Conductive Floor Mats, drain static charge
before it cancauseseriousproblemswithcomputerorwo rd processing
equipment. Order number 1853 is a black4' x5' size mat with lip. Cost
is $170.00 each. Order number 9453 is the same mat, but the color is
earthtone brown, which is designed to blend with any office decor.
Cost on the 9453 mat is $259. 00 each. All Velostat mats come
complete with 15 feet ofgroundcord.Allmatsare shippedfreight collect.

Save on Scotch Data Cartridges
Scotch Data Cartridges are available from CE in three different
config urations. The DC1OOA data cartridge is a small version of the
DC300A data cartridge. The DC1 OOAcontains 140 feet of 0.150" tape
in a package measuring 2.4 x3.2 xO.5 inches.Cost is$14 .00 each.The
DC300A is a pre-loaded tape cartridge containing 300 feet of one mil
thick by 'I, " computer tape. The DC300A costs $18.00 each. The
DC300XL is an extra length data cartridge wit h 450 feet of tape. It is
the same size and interchangeable with the DC300A. The DC300XL
provides a total storage capacity of 34.5 mill ion bits at 1600 BPI. The
cost of the DC300 XL is $22.00 each.

Scotch Head Cleaning Diskettes - Helps Cut Downtime
When the read/write heads on information processing machines
are dirty, that can cause you a lot of gr ief . Now...wi th Scot ch brand
head cl eaning diskettes, you can clean the read/write heads on
the diskette drives yourself in just 30 seconds and as often as they
need it. Simp ly app ly the clean ing so lution to the special white
cleaning fabric. Insert the cleaning diskette into the driv e and
access the heads for 30 seconds. That 's all th ere is to it. Regular
use of the head clean ing diskettes can save you much of th e gr ief
caused by dirty heads. We recommend you use them once a
week, or more often if your system gets heavy use. Each kit
contains two head cl eaning dis kett es, and enough solu tion for 30
clean ings . Order # 5-GLE is for 5%" drives and order # 8-GLE is
for 8" drives. Only $25.00 each plus $3.00 shippi ng per kit.

Buy with Confidence
To get the fastest delivery from CE of your Scotch computer products,
send or phone your order directly to our Computer Products Division.
Besure to calculateyour price using the CEprices in this ad. Michigan
residents please add 4% sales tax or supply your tax I.D. number.
Written purchase orders are accepted from approved government
agencies and most well rated firms at a 30% surcharge for net 30
billing. All sales are subject to availability, acceptance and verification.
All sales are final. Prices, terms and specifications are subject to
change without notice. All prices are in U.S. dollars. Out of stock items
will be placed on backorder automatically unless CE is instructed
differently. Minimum prepa id order $50.00. Minimum purchas e order
$200.00. International orders are invited with a $20.00 surcharge for
special handling in addition to shipping charges. All shipments are
F.O.B. Ann Arbor, Michigan. No COD's please. Non-certified and
foreign checks require bank clearance.

For shipping charges add $8.00 per 100 diskettes and/o r any
fraction of 100 a-inch diskett es, or$6.00 per 100 diskettes and/or any
fraction of 100 S'!4-in ch mini-discs. For cleaning kits, add $3.00 per kit.
For tape data cartridg es, add $1.00 per cartridge, for U.P.S. ground
shipping and handling in the continental United States.

Mall orders to: Communications Electronics, Box 1002,
Ann Arbor, Michigan 481 06 U.S.A. If you have a Master Card
orVisa card, you may call and place a credit card order. Order
toll-f ree in the U.S. Dial 800-521-4414. If you are ou ts ide the
U.S. or in Michigan, dial 313-994'4444. Order your Scotch
computer products from Communicat ions Electronics today.
Copyright 01982 Communications Elect ron ics~ Ad # 120182

CE Quan t .
100 price

Part # per di sc (5)
SAVE ON SCOTCH FLEXIBLE DISCS
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SPECIAL FEATURE

BUILD THIS

TECHNOLOGY

CIRCUITS AND
COMPONENTS

VIDEO

RADIO

39 INSIDE THE 757/767 COCKPIT
The cockpit of Boeing's new 757/767 airplane is crammed with
computer and automated flight systems, Here's a look at those
systems and what may be the future trend in commercial air­
craft. Marc Stern

43 ATARI VIDEOGAME CONTROLLER
Unique controller replaces your Atari joysticks and uses position­
sensitive mercury switch for a new dimension in game playing.
David J. Sweeney

57 AUTOMATIC COMMERCIAL EDITOR
Part 2- Add-on device for your VCR automatically eliminates
commercials from your favorite black-and-white movies.
Gary McClellan

59 DIGITAL IC TESTER
Part 2-A versatile tester that puts digital IC's through their
paces and indicates how they function. Gary McClellan

8 VIDEOGAMES
A new column dedicated to the expanding videogame industry,
including reviews of specific videogame cartridges.

92 STATE-OF-SOLID-STATE
All about switching power supplies and a new IC for controlling
them. Robert F. Scott

46 ETCH YOUR OWN PC BOARD
Part 3-Make even the most complicated PC board following
these step-by-step instructions. Robert Grossblatt

50 HOW TO INTERFACE RIC SERVOS
Doing something mechanical with an electronic circuit usually re­
quires a servo. Here's howto use commonly available radio-control
servos to do the job. Dan and Jeanette Pelton

67 HOW TO DESIGN ANALOG CIRCUITS
Transistor power-amplifier circuits. Mannie Horowitz

82 THE DRAWING BOARD
If you like designing and building your own circuits, you are sure
to like this new column. Robert Grossblatt

86 SERVICE CLINIC
The quickest way to find those faulty capacitors. Jack Darr

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

63 ALL ABOUT VLF ACTIVE ANTENNAS
Good reception at very low frequencies does not necessarily re­
quire a very long antenna. R.W. Burhans

98 COMMUNICATIONS CORNER
Trap antennas for amateur-radio use. Herb Friedman

ON THE COVER
Once considered a dream, the
computer-controlled airplane has
become a reality, with the introduc­
tion of the Boeing 757/767 aircraft
into commercial serv ice . This
month,we'll take you into the cockpit
of that fascinating airplane, and
show you the systems and features
that help make it one of the most
sophisticated in the sky.
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You don 't always need a long antenna to get
good VLF reception. The active antennas shown
here are just one meter long but often out­
perform ones many times their length. Find out
more about active antennas, beginning on page
63.

If you are one of those that love to spend hours
at a time with your home videogames, your
hands are probably taking a beating. Give them
and yourself a break , and build this controller
for your Atar i ves system. The story starts on
page 42.

96 COMPUTER CORNER
Computers you can fit into a pocket. Les Spindle

22 Radio Shack TRS-80 Model 1 Double Density Disk Kit

26 Video Control ATOC III Video Controller

30 Heath Model H-25 Printer

COMPUTERS

EQUIPMENT
REPORTS

DEPARTMENTS 140 Advert ising Index

141 Free Information Card

78 Hobby Corner

20 Letters

110 Market Center

105 New Books

76 New Ideas

99 New Products

14 SatellitelTeletext News

4 Video Electronics

6 What 's News

Radio-Electronics, (ISSN 0033-7862) Published monthly
by Gernsback Publications, Inc., 200 Park Avenue South,
New York, NY 10003. Second-Ciass Postage Paid at New
York, N.Y.and additional mailingoffices.One-yearsu bscrip­
tion rate: U.S.A. and U.S. possessions. 514.97, Canada,
517.97. Other countries, 522.47 (cash orders only, payable
in U.S.A. currency.) Single copies 51.50. r; 1983 by Gerns­
back Publications, Inc. All rights reserved. Printed in U.S.A.

Subsc r iption Serv ice : Mail all subscription orders ,
changes, correspondence and Postmaster Notices of un­
delivered copies (Form 3579) to Radio-Electronics Sub­
scription Service, Box 2520, Boulder, CO 80322.

A stamped self-addressed envelope must accompany all
submittedmanuscriptsand/or artworkor photographs if their
return is desired should they be rejected. We disclaim any
responsibility for the loss or damage of manuscripts and/or
artworkor photographs while inour possession or otherwise.
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As a serv ice to readers, Radio-Electronics publishes available plans or Information relating to newsworthy products, techniques and scientific and technological developments. <D
Because of possible variances In the quality and cond ition of mater ials and workmanship used by readers , Radio-Elec tronics disclaims any responsibility fo r the safe and proper ex>
function ing of reader-buill projects based upon or from plans or information published in this magazine. co
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VIDEO ELECTRONICS
DAVID LACHENBRUCH
CONTRIBUTING EDITOR
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HOME VCR
EDITOR

CAMCORDERS

VHD DISC
SUSPENDED

BETA HI FI ON
WAY

The era of precise home-videotape editing has arrived with the introduction of small editing
controllers by Panasonic (see photo above), Quasar, and Canon, with more similar products
to come. The essentially similar machines control 2 VHS recorders, permit access to the
desired part of the tape numerically by keyboard , synchronized with the recorders' tape
counters . The system has a switch that automatically sets the end point of the editing. Video
and audio editing capabilities are independent, permitting the user to dub new audio onto
existing video or vice versa. List price is about $200.

The hottest thing in broadcast equipment this year is a combination camera/VCR, sometimes
called the "camcorder," and the recent National Association of Broadcasters equipment
show was dominated by enough of them to spur a call for standardization . All of the
camcorders are built around new video-recording systems using consumer videocassettes
and broadcast-quality cameras . Many of the new units use the standard VHS quarter-inch
cassette, but speeded up to produce a picture of breathtaking quality though limiting record­
ing time to 20 minutes per cassette . RCA and Panasonic worked joint ly on that system; RCA
calls its camcorder Hawkeye, while Panasonic uses the tradename Recam. Hitachi and
Ikegami also showed combinations using the same system .

Sony's camcorder, Betecsm, uses a standard Beta cassette, however; again, recording
time is 20 minutes . The newest camcorders use the little quarter-inch Funai eve cassette
that is used in Technicolor's portable VCR. To improve the picture quality, those camcorders
also speed the cassette up, resulting in recording times of from 8 to 15 minutes per quarter­
inch cassette . Camcorders using the eve cassette-all incompatible-were shown by
Hitachi, Ikegami, and Bosch Fernseh. The Hitachi unit and one by Nippon TV Network used
three solid-state MOS image sensors in place of pickup tubes. Hitachi and Ikegami gave
prospective customers the choice of quarter- inch and half-inch cassette systems. RCA and
Panasonic, meanwhile , have requested that a camcorder VCR standard be established using
their VHS-cassette format.

The third-or is it fourth?-postponement of the debut of Japan 's VHD grooveless capaci­
tance videodisc system for the American and European markets was announced by de­
veloper VHD, citing the state of the economy. The VHD disc plant in California was closed and
all personnel of two VHD companies in the United States dismissed . In Europe, where two
disc plants were in pilot'operation , some minimal activity will continue, according to sources
there . JVC was still talking of a possible launch in Japan in 1983 at press time.VHD adherents
in the U.S. are GE, JVC, Panasonic , Quasar, and Sharp. No date has been set for introduction
of the system here or in Europe.

The Beta group has approved the compatible Beta Hi Fi system (see Radio-Elect ronics,
September 1982 issue), and recorders and prerecorded tapes for the system will be available
here this year. In addition to the standard longitudina l soundtrack, the new format has a
high-fidelity stereo FM audio signal contained in the helical video track. R-E
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wabash
error-free
diskettes

SAVE ON WABASH DISKETTES
Prod uct Description

4~OMMUN ICATIONS
& ELECTRONICS™
Computer Products Division

Order Toll-Free!
800-521-4414

In Michig an 3 13-994-4444

8" SSSD IBM Compatible (128 B/S , 26 Sectors) F111 1.99
8" Same as above , but bulk pack w/o envelope F111 B 1.79
8" SSSD Shuga rt Compat ib le, 32 Hard Sector F31 A 1.99
8" SSDD IBM Compatible (128 B/ S, 26 Sec to rs) F131 2.49
8" DSDD Soft Sector (Unformatted) F14A 3.19
8" DSDD Soft Sector (25 6 B/S , 26 Sectors ) F144 3.19
3" DSDD Soft Sect or (512 B/S , 15 Sectors) F145 3.19
8" DSDD Soft Sector (10 24 B/S . 8 Sectors) F147 3.19
5W ' SSSD Soft Sector w/ Hub Ring M11 A 1.59
5'1. " Same as above, but bulk pack w/o enve lope M11 AS 1.39
5W' SSSD 10 Hard Sectorw/ Hub Ring M41A 1.59
5'1. " SSSD 16 Hard Sector w/ Hub Ring M51 A 1.59
5'1." SSDD Lani er No-problem compat ibl e M51 F 2.99
5W' SSDD Soft Sector w/Hub Ring M13A 1.89
5W ' Same as above, but bulk pack w/o envelope M13AS 1.69
5W ' SSDD Soft Sect or Flippy Disk (use both sid es) M18A 2.79
5W ' SSDD 10 Hard Sect or w/Hub Ring M43A 1.89
5 '1." SSDD 16 Hard Sector w/H ub Ring M53A 1.89
5'1." DSDD Sof t Sector w/ Hub Ring M1 4A 2.79
5'1." DSDD 10 Hard Sector w/ Hub Ring M44A 2.79
5'1. " DSDD 16 Hard Sector w/ Hub Ring M54A 2.79
5W' SSQD Soft Sector w/ Hub Ring (96 TPI) M15A 2.69
5W ' DSQD Soft Sector w/Hub Ring (96 TPI) M16A 3.79

SSSD = Sing le Sided Singl e Densi ty; SSDD = Single Sided Double Density;
DSDD = Double Sided Doub le Dens ity; SSQD = Sing le Sided Quad Density;
DSQD = Double Sided Quad Densit y; TPI = Tracks per inch .

Buy with Confidence
To get the fastest delivery from CE of your Wabash computer
products, send or phone your order directly to our Computer
Products Division. Be sure to calculate your price using the CE
prices in this ad. Michigan residents please add 4% sales tax or
supply your tax 1.0. number. Written purchase orders are accep­
ted from approved government agencies and most well rated
firms at a30%surchargefor net 30 billing. All sales are subject to
availability, acceptanceandverification.All salesarefinal. Prices,
terms andspecifications aresubject to change without notice.All
prices are in U.S. dollars. Out of stock items will be placed on
backorder automatically unless CEis instructed differently. Min­
imum prepaid order $50.00. Minimum purchase order $200 .00.
Internat ional orders are invited with a $20.00 surcharge for
special handling in addition to shipping charges. All shipments
are F.O.B. Ann Arbor, Michigan. No COD's please. Non-certified
and foreign checks require bank clearance.

For shipping charges add $8.00 per case or partial-case of
100 8-inch discs or $6.00 per caseor partial-case of 100 5V.-inch
mini-discs for U.P.S. ground shipping and handling in the con­
tinental United States.

Mail orders to: Communication s Elect ronics, Box 1002,
Ann Arbor, Michigan 48 106 U.S.A. If you have a Master Card
or Visa card, you may call and place a credit card order. Orde r
toll-free in the U.S. 0 IaI 800-521-4414. If you are outside the
U.S. or in Michi gan, dial 313-994-4444. Order your Wabash
diskettes from Communications Electronics today.
Copy right · 1982 Communicat ions Elec t ron lcs" Ad # 110582

B3== MEMBER (fJr
MasterCard VISA ~ ,~ffi .'M" " ...."..~

854 Phoenix 0 Box 1002 0 Ann Arbor, Michigan 48106 U.S.A.
Call TOLL·FR EE (8 00) 521 -44 14 o r outs ide U.S .A . (313) 994-4444
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Now... Get High Quality at a Low Price
Wabash means quality products that you can depend on.
For over 16 years, Wabash has been making high quality
computer products. Wabash diskett es are made to provide
error-free performance on you r computer system. Every
Wabash diskette is individually tested and is 100% certified
to ins ure prem ium performance.

Why Wabash is Special
The quality of Wabash diskettes is stressed throughout
the entire manufacturing process.After coat ing, all Wabash
diskettes go through a unique burnishing process that
gives each diskette a mirror-smooth appearance. Wabash
then carefully applies a lubricant that is specially form­
ulated to increase diskette life. This saves you money,
since your discs may last longe r. It also ass ists your disk
dri ves in main tai ning constant speed wh ich can reduce
read and write errors.

Special Seal. .. Helps Prevent Cont amination
To keep out foreign particles, a unique heat seal bonds the
jacket and line r together. A special thermal seal wh ich
avoids contamination from adh esives, is then used to fo ld
and seal the jacket. This res ults in outs tanding perfor­
mance and true reli ability. Wabash then packages each
diskette, (except bulk pack) in a super strong and tear
resistant Tyvek" evelope. The final Wabash product is
then shrink-wrapped to ins ure cleanliness and reduce
contaminat ion during shipment.

Each Diskette is 100% Criticall y Tested
Since each step in the Wabash diskette manufacturing
process is subject to strict quality cont ro l procedu res, you
can be sure Wabash diskettes will perform fo r you . And
every Wabash diskette mee ts the ultra-h igh standards of
ANS I, ECMA, IBM and ISO in add it ion to the many crit ical
quality control tests performed by Wabash. Wabash does
all of this testing to provide you with co nsisten tly high
quality diskettes. Reliability and data integrity - that's
what Wabash quality is all about.
Flexible Disc Quantity Discounts Avai lable
Wabash diskettes are packed 10 discs to a carton and 10
cartons to a case. The economy bul k pack is packaged
100 d iscs to a case without envelopes or labels. Please
order only in increments of 100 uni ts for quant ity 100
pr icing. With the exception of bul k pac k, we are also
willing to accommodate your sma ller orders. Quan ti ties
less than 100 units are available in increments of 1a units
at a 10% surcharge. Quantity discounts are also ava il­
able. Order 500 or more discsatthe 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 you 6%; 50 ,000 or more
saves you 7% and 100,000 or more discs earns you an 8%
discount off our super low quantity 100 price. Almost all
Wabash diskettes are immediately avai lable from CEo Ou r
warehouse facilities are equipped to help us get you the
quality product you need, w hen you nee d it. If you need
further assistance to find the flexib le disc that's right for
you, call the Wabash diskette compat ibilit y hotl ine . Dial
to ll-free 800-323-9868 and ask fo r your compatibility
representative. In Illinois or outside the Uni ted States dial
312-593-6363 between 9 AM to 4 PM Central Time.

wabasH
diskettes I~~
$1.39 each!
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THE COMPUTER LITERACY PROGRA M, by McGraw-HIli, combines the
advantages of a residential and a cor respondence course by using aud io tape
and printed materia l together . The program is designed to teach computer
possibilities , potential , and limitations to executives and professionals, ena­
bling them to select and use microcomputers intelligently.
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Computer know-how
taught by tape

A unique " Microcomputer Lit­
eracy Program" aimed at " Ex­
ecu tives, Managers , and Pro­
fessionals" is being offered by the
McGraw-Hili Continuing Education
Center. Designed to make it possi­
ble for the student to select the
right computer for his business or
profession, the course helps the
person with little knowledge of
computers to avoid picking an in­
strument too large or elaborate for
the job to be done. The student
also learns to avoid "the greater
mistake of paying too little" and
winding up with equipment that is
inadequate for his needs, and can
gain an understanding of computer
technology that will aid him in using
the equipment.

The program consi sts of two
large looseleaf binders of printed
text and workshee ts, nine one­
hour cassettes , a 600-page
microcomputer dictionary, a de­
tailed microcomputer rating man­
ual, and a computer demonstrator.
That unique device consists of a

s lotted mask on wh i c h a
microcomputer program is printed.
By sliding the mask down from one
program to the next, the progress
of a program through the computer
is visualized in a way impossible to
grasp from a text. The voice in­
struction via the tapes, plus the
printed text and reference materi­
al, combine the advantages of a
correspondence and a residential
course.

T he introd uc tory p r ice is
$129.50. Purchasers are allowed a
15-day review period on a money­
back basis. More information may
be obtained by writing or telephon­
ing David Dasenbrock, McGraw­
Hill Continuing Education Center,
3939 Wisconsin Avenue, N.W.,
Washington, DC 20016 (Te le­
phone 202-244-1600).

Fuzzbuster seizure
challenged in D.C.

Electrolert, Inc., maker of the
Fuzzbuster radar detector, has
sued the District of Columbia, its
mayor, and the metropolitan police
chief. Joining in the suit are Pop-

tronics Electronics, a Maryland re­
tailer, and George Sadler, a Mary­
land radar-detector owner whose
inst rument was seized by the
Washington police. The District's
Commiss ioners' Order 61-2026
prohibits simple possession of any
device that can detect police radar,
or the use or sale of such devices.

The suit charges that the Order
is unlawful , discriminatory, arbi­
trary, and unconstitutional, and
cites three clauses of the U.S.
Constitution in support.

The Commerce Clause restricts
any legis lative activity that in­
terferes with interstate commerce.
Radar detecto rs may be pur­
chased and used legally in prac­
tically all other jurisdictions of the
country, the plaintiffs declare.

Citing the Supremacy Clause,
the plaintiffs state that Congress
has remanded all authority over
radio transmission and reception
to the FCC, which has addressed
the issue of radar-detection de­
vices and has not intro duced
legislatio n prohibitin g their use.
The plaintiffs therefore charge that
state legislative activity in the area
o f r a d i 0 r e c e p lio n i s u n­
constitutional.

The complaint also contends
that the Order violates the Due
Process clause of the Fifth Amend­
ment because it is vague, over­
broad, arbitrary, and capricious.

Mr . Sadl er , on e of th e co­
plaintiffs, lives in Maryland. He was
arrested for possession of a radar
detector while passing through the
District on one of his business
trips. His detector was confiscated
and he was fined $50.

The plaint iffs have asked the
Court to declare the Commission­
ers ' Order unco nstitutional and
illegal, to order the defendants to
return his radar detector and the
$50 fine to plaintiff Sadler, and to
award the plaintiffs their costs and
disbursements.

Electrolert states that since its
inception in 1975, it has spent over
$1 million in legal fees to defeat
radar-detecto r bills at the State
leve l, to insti tut e judi cial pro­
ceedings on behalf of individual
motorists, and to institute legisla­
tion that calls for minimum perfor­
mance for police radar. In the past
two years, the company reports, it
has been responsible for rendering
a Virginia radar-detector law un-

enforceable and was instrumental
in the introduction of a strict stan­
dard for police radar equipment
and training in the State of Florida.

New ferrite material
destroys vibration

Nippon Electr ic Co . has de­
veloped a "ferrite composite mate­
rial" that absorbs vibration about
100 times as effectively as iron or
aluminum . The new material is
made up of ferrite grains 0.1 to 10
IJ.m in size, and polyester resin.

The new material can be used
for many applications that require
control of noise or vibration. Those
include microfabrication of LSI's,
assembly of precision machines,
stands for powerful microscopes
or electron microscopes, and
housings of audio equipment and
computer peripherals.

NEC researchers report that the
vi bration -absorbing action
appears to be due to mutual in­
te rfe rence between the fer rite
grains of high specific gravity and
the elastic resin.

Direct broadcast STV
authori zed by FCC

In a move that may open a new
era of space-age television, the
FCC voted 6 to 1 to approve the
application of Satellite Television
Co rp. , a subsid iary of Co m­
munications Satellite Corp. (COM­
SAT) to build satellites that will
eventually transmit three channels
of television to all 50 states for a
monthly fee, bypassing local TV
stations.

Commissioner Anne Jones,who
cast the dissenting vote, stated
that the 1962 law that created
COMSAT as a quasigovernmental
corporation did not envision enter­
ing the entertainment field. (COM­
SAT operates the global com­
munications network and is the
U.S. representat ive to the In­
ternational Satellite Organization.)

STC 's programs would be
sc rambled and the subsc riber
would receive a decoder to un­
scramble the signals from his own
rooftop receiver.

Th e Nat ional Associati on of
Broadcaste rs announced on the
same day that it would seek an
immediate stay, pending legal ap­
peal of the FCC's action. R-E



TEK 2200 MULTI-PURPOSE
OSCILLOSCOPES

THE PERFORMANCE/
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 Tek 2213
and 2215 are unapproachable for the
performance and reliability they
offer at a surprisingly affordable
price.

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

' Price F.O.B. Beaverton . OR. Price subject to change .

Copyright@1982. Tektroni x. Inc. All rights reserved. TIA-337

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

The cost: $1200* for the 2213.
$1450* for the dual time base 2215.
You can order, or obtain more
information, through the Tektronix
National Marketing Center, where
technical personnel can answer
your questions and expedite
delivery. Your direct order includes

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

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

Order toll free:
1-800-426-2200
Extension 44
In Oregon call collect:
(503) 627-9000 Ext. 44

Tektronix~
COMMITTED TO EXCIOL.LENCE
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VIDEOGAMES
What's new in home videogames

DANNY GOODMAN, CONT RIBUTING EDITOR
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THIS YEAR HAS SEEN THE INTRODUCTION

of a confusing array of new home­
videogame systems, as well as enhance­
ments for existing systems, calculated to
attract literally millions of new players to
the home-videogame market. If you are
one of those facing the potentia lly emo­
tiona l decision of which system to buy,
this new monthly column will be just
what you're looking for. In this first one,
we will look at some of the things to
cons ider as you twidd le the controllers at
the video coun ter.

Hardware
Game players today demand more real­

ism from their systems . For sports and
similar games that means the ability to
input more strategy as well as realistic
character, playing-fie ld , and action
graphics. In arcade -type games, players
demand graphics that approac h the color
and detail of the high-reso lution coin­
operated units . Whi le the home color-TV
receiver cannot match the resolution of an
arcade moni tor, a home TV does an
admirable graph ics job with systems like
Coleco's (200 Fifth Ave., New York, NY
100 I0) Co lecovision, Video Tech­
nology's (68 Sung Wong Toi Road, Tok­
wawan, Kowloon, Hong Kong) Creativi ­
sion (which was scheduled for December
1982 introduction), Arcadia 's (324 Mar­
tin Ave., Sa nta C la ra, CA 95050)
Supercharger for the Atari (1265 Borre­
gas Ave., Sunnyvale, CA 94086) VCS,
and Atari's 5200 deluxe system . By way
of comparison, the 5200 has the same
graphics reso lution as Atari's 4001800
home-computer systems .

One system that can produce true
arcade-type graphics is the car tridge ­
programmable Vect rex vector-scanning
home-game from General Consumer
Electronics (233 Wils hire Blvd., Santa
Monica, CA 90401). That is the only
home system , at least until now, capable
or reproduc ing the out li ne-formed
characters used in such arcade games as
Asteroids and Tempest. To accomplish
that feat , the game uses its own vector­
scanning video monitor (more on the Vec­
trex system next month) .

The newer syste ms all use all-in-one
hand contro llers . As the Intellivisioncon­
trollers proved, a keypad used in conjunc­
tion with a joystick or direction-control
disk, is an effective way of com municat-

ing with the game compu ter. The Atari
5200 also allows you to vary speed using
the joystick; for instance , the faster you
push the joystick to the right the faster
your screen charac ter moves to the right
and so on. The effect here is similar to
using an arcade -style track ball (such as
those found in games like Centipede or
Miss ile Command) .

All manufacturers now realize that the
success of their systems depends largely
on the amount of games available for it.
And if there is one undisputable fact about
home- videogames, it is that there is more
support for the Atari VCS than any other
system (and perhaps more than for all of
them combined !). The reason is simple:
game -ca rtridge developers have many
millions more hungry VCS-users to satis­
fy than users of any other home system.
But that large exist ing library can prove to
be a considerable obstacle to any new
system that is introd uced. After all, few
buyers would be willing to invest in a new
system with little support, consid ering
what else is on the marke t. What Coleco
has done to offset that problem is come
out with a system adapter that will allow
their Colecovision system to use Atari
VCS cartr idges, and Atari is planning to
introduce a similar adapter for their own
5200 system sometime this year.

The introdu ction of those adapters
makes sense for many reasons. First of
all, any new system will have only a mod­
es t offering of its own games at the
outse t-s-one company can do only so
much in a limited time . With adapters, the
unit is immediately usable with an already
existing library of cartridges. Next, for
the game owner wanting to upgrade to a
more advanced system, a substantial in­
vest ment in ga me cartridges (usually
much more than the actual cost of the
conso le) won' t be wasted when switching
to a new unit. If all home game-consoles
featured adapters for most other systems,
the conso les could compe te solely on the
basis of features such as contro llers, com­
puter add-ons , creative graphics, sound
effec ts, and the like .

There is also suddenly an interest in
serving what is known as the videogame
hardware aftermarket-i-otherwise known
as add-ons for your videogame . Electron­
ic speech modules tIntellivision, Odyssey
2, and Atari 5200) and hand controllers of
all kinds (most ly for the VCS) are already

joining game organizer-type cases and
cartridge racks on your dealer's shelves .
Many of the newer systems provide ex­
pansion connectors for future add-ons .
As with computers, expandablity means
that a system will be able to grow with
you, as well as with changing technology.

Colecos Colecovision comes pack­
aged with the home version of the most
popular non-combat arcade game since
Pac-Man: Donkey Kong. The game looks
simple-move your mus tac hed char­
acter, named Mario, up various girders
and ladders to rescue a "fair damsel"
who has been abducted by the fierce
Kong . But successful exec ution requires
split-second coordination, plus an eye for
mazes. In that regard, Coleco 's cartridge
is no different from the original.

Players of the arcade game will be
quick to tell Coleco 's from the original,
however. For one thing, there are only
three different boards, instead offour (the
easy Mud Factory scene is gone). But

cont inued on page 10
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even so, the game is perhaps the most
true-t o-arcade home- videogame car­
tridge around.

The graphics are outstanding . You not
only can see Mario's mustache, but the
lattice work in the bright pink girders is
crisp, and the color variations and con­
trast (the black background helps), like
Mario' s brown coveralls, and the white
streaks to indicate cylindrica l objects, are
unlike that found on any other home game
I' ve seen. And the sound package in­
cludes the familiar background rhythm,
whistle-like tune when Mario hops over
barrels, and more.

One or two (alternating) can play at a
time and there are four levels of difficulty;
the easiest one starts you off with five
Marios, the rest start with three . Complet­
ing skill level one (the easiest one) re­
quires rescuing the girl five times . The
sequence of board scenes is Ramps ,
Rivets, Elevators, Rivets, and Elevators .
At level one you also get 1000 extra bonus
points, which gives you more time to
navigate the trickier obstacles (the bonus
points decrement as time ticks away) The
game can be reset from the hand control­
lers.

While it' s not hard to learn what Don­
key Kong is all about, the newcomer ,
nevertheless, will need a lot of practice to
get the hang of running and jumping over
the movin g and stationary obs tac les
(make a mistake and you lose your
Mario) . You ' ll also discover several
areas that can be tricky; especially watch
out for the edges of girders (Mario can
easily fall off to his demise) or the area
around Kong.

The Elevators board is the most dif­
ficult to get used to . Arcaders may be
interested to know that the bouncing ham­
mer obstacles are replaced in the home
version by an extra flame at the girder
levels surrounding the girl.

While so me of the charm of the
original- like Kong's grabbing the girl
between boards and watching the girders
collapse in the Rivets board-had to be
sacrificed for the smaller memory of a
home game, Coleco managed to keep
some of the "cute" effects (Mario can
pick up the girl 's scatte red personal be­
longings for bonus points) and interest of
the original where it counts; while you're
playing the game. This first offering for
Colecovision is certainly a good omen for
the rest of their library.

I wouldn' t have believed it could come
from an Atari VCS if I hadn 't been watch­
ing it with my own eyes : a comic-book
human character is running across a
jungle-like scene, swinging on vines over
a pond , leaping over pit-like traps , climb­
ing up and down ladders, and finally tip­
toeing across a lagoon on the heads of
hungry crocodiles.

The game is Pitfall! from Activision
(3255-2 Scott Blvd ., Santa Clara, CA
9505 1), and the character's name is Pit­
fall Harry. What Harry is doing is search­
ing the jungle for as many of the lost
treasures of Enarc as he can in twenty
minutes without giving up his own life to
scorpions, quicksand, and those darned
crocod iles, to name a few . Every time he
runs off the screen, a new scene appears
with different hazards-in fact, 256 dif­
ferent scenes have been programmed into
the cartridge.

Design of this solitare game is attrib­
uted to Activison's David Crane (thus the

treasures of Enarc) and is one of the most
original and graphically interesting VCS
cartridges available. The sound package
even includes an electronic Tarzan call
while Harry swings on a vine. The novice
player will need some time to get the
coordination down to run and jump for
swinging vines , race over vanishing pits ,
jump over several obstacles, and gingerly
dance across the crocodile lagoons.

Wh at' s most interesting about this
game is that no matter how good you get
at avoiding obstacles, you 're never quite
sure that you haven' t missed some un­
derground passage shortcut (jump over
scorpions down there) or have found the
fastest way to overcome an obstacle (like
making it over the crocodile lagoon in one
mad rush while the crocodiles' mouths
are shut) . Expert players will be glued to
the set for hours, experimenting and
memorizing successful patterns.

You 'll have to work hard to reach the
first treasure (a money bag)-perhaps a
minute and a half-but the longer you
keep Harry alive, the quicker he'll find
the others (rings, silver/gold bars, etc .) .
So be prepared for a twenty-minute
adventure each time you reset.

Also available from Activision is a ver­
sion of Pitfall! for Intellivision game sys­
tems . Although the graphics might be a
letdown whe n compared to other In­
tellivision games, the game play certainly
won 't be. Pitfall! is a stimulating adven­
ture game on any system. R·E
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" If it works, myfortune' s made. It's a

TV attachment that interferes with CB
radios and power tools!"



(List Price $299)

SALE!

$14900

(when you buy 6 tape programs at sale prices)

• We Love Our Customers
Our Prices and Service
Prove It!

• One Day Delivery Express
Mail

• Commodore 64 Program·
mers Reference Guides
Free With Purchase

• Over 500 Programs To
Choose From

• Free Catalogs

o C.O.D.

You get the COMMODORE VIC·2O Computer
for only $149.00when you buy 6 tape programJl
on sale for only $69.00. These 6 tape programll
list for 196.00 to $132.001 You can choose one
of these three tape program packs: 6 GAME
program pack $69.00 (Allen Invulon, Target
Corilmand, Artillery, Chue, Snake Out, Cattle
Round Up). 6 HOME FINANCE program pack
$69.00 (Check Book, Calculator, The Budgeter,
Home Inventory, Income Tax, Utility Bill saver).
6 SMALL BUSINESS program pack $69.00 (Ac·
countant, Accounts Receivable and PayablelInventory, Order Tracker, estimating ana
Bidding, Appointments).

33K COMMODORE VIC 5239
WITH 2%TIMES MORE POWER

For only $239.00 you get the COMMODORE
VIC·20 CompLlter plus WE ADD 8,000 BYTES
OF USER MEMORY to give you 2% TIMES
MORE PROGRAMMING POWERI This power
ful full·slzed extra featured computer tnctudee
the 6502 microprocessor (LIKE APPLE) 20,000
bytes ROM with a 16K extended LEVEL II
Microsoft BASIC, 13,000 bytes RAM, a total of
33,000 bytes memory, plug In expandable to
60,000 bytes, 66 key typewriter professional ex­
panded keyboard with graphic symbols on
keys, color command keys, high resolution
graphics, 512 displayable characters, text
display Is 22 lines 23 characters, sound and
music, real time, upper lower case, lull screen
editing cursor, 1I0ating point decimal and trig
functions, string arrays, scrolling, multi state­
ment lines, file management, PEEK AND
POKE. Assembly machine language is
available. We have easy to use self teaching
books and programs. Accepts TAPE·DISK AND
PLUG IN CARTRIDGES, connects to any TV,
Includes AD adaptor, R.F. modulator, switch
box, sell teaching instruction book, comes in a
beautiful console case.

41K COMMODORE VIC 5279
WITH FOUR TIMES MORE POWER

For only $279.00 you get the 41K COM·
MODORE VIC with 400% MORE PROGRAMM·
ING POWER THAN VIC·20J we add 16,000
bytes user memory ' to the VIC·20. You get a
total 01 41,000 bytes memory (20,000 bytes
ROM, 21,000 bytes RAM and extended LEVEL
II BASIC) plus all the extra leatures listed!

49K COMMODORE VIC 5319
WITH SIX TIMES MORE POWER

For only $319.00 you get the SUPER
POWERED 49K COMMODORE VIC with 600%
MORE PROGRAMMING POWER than VIC·20!
We add 24,000 bytes user memory to the
VIC·20. You get a total 01 49,000 bytes memory
(20,000 bytes ROM, 29,000 bytes RAM and ex­
tended LEVEL II BASIC) plus all the extra
features listed!

TRACTOR·FRlcnON PRINTER"

This all new COM-5TAR deluxe line printer,
prints 8%" i 11" letter quality fUll size, single
sheet, roll or fan fold computer paper, labels,
etc. 40, 66, 50, 132 columns. Impact dot matrix,
bl-dlrectlonal, 80 CPS. Includes special cable
that plugs direct Into the VIG-2O printer port ­
no other costly Interface Is neededI List
$599. Sale $399.

SUPER 10' COM·STAR PRINTER S488

Has all the features 01 the COM·STAR printer
shown above, PLUSI 10' carriage, 100 CPS, Dot
addressable bit Image graphics, 2.3 buller, 18
character sats, 40, 48, 66, 80, 96, 132 columns,
prints true descender, super and subscript,
underlining. Includes special cable to pluQ ln­
to the VIC·2Oprinter port. List $699. sale $499.

60K MEMORY EXPANDER S89

Aliows memory expansion to 60K total (20K
ROM and 40K RA,M). Has six slots to add six
cartridges - you can switch select any com­
bination 01 ,memory or programs . Stop and
start any program with reset button, you don't
have to remove' cartridges or turn 011 corn­
purer. This expander is a must to get the most
out 01YOllrVIC·20Computer!

PLAY ATARI GAMES ON VIC·2O 5n.
WOW I! Plug In our new "GAME LOADER"
and you can play all ATARI video game. car­
tridges, Actlvislon, Imaglc M·Networil on your
VIC·2Ocomputer. List $99. sale $79.

LOW COST PLUG IN EXPANSION

Accessories plug in direct to this computer,
extra RAM memory, data cassette. telephone
modem $99.00 deluxe 60 column printer
1399.00, 170K disk drive 1349.00 all plug in
direct! You do not have to buy an expensive
expansion interface!!

WE HAVE THE LOWEST PRICeS

We sell direct to customese and you save the
prollt margin normally made by computer
stores, department stores and distributors, we
are willing to take a smaller margin to develop
volume . WE LOVE OUR CUSTOMERS - OUR
PRICESPROVEIT!

IMMEDIATE REPLACEMENT WARRANTY

If your computer fails because 01 warranty
delect within 90 days from date 01 purchase,
you simply send your computer to us via
United Parcel Service prepaid. We will "im·
mediately" send you a replacement computer
at no charge via United Parcel Service prepaid .
This warranty applies to all products we sell
because WE LOVE OUR CUSTOMERS!!

15 DAY FREE TRIAL,..., ....................•...........
DON'T MISS THIS SALE ·ORDER NOW

o VIC·20 for only $149. plul
$89. for 8 PIIck of prog...ml
Specify PIIck wantecl~

o 33K·VIC for only 5238.

o 41K·VIC for only 5279.

o 49K·VIC for only $319.

o Tractor Friction Printer $399.

o SUper10 Printer $499.

o 10K Memory ExPllnder $89.

o GameLoecJer-Atari 579.

We ship C.O.D. and honor Visa and
Master Card.

Name

Address _

City _

State Zip Code _

• 0 VISA 0 MASTER CARD

Credit Card No. _

Ex pi ration Date..,....,..--:-_-,-------;-:-,----_-,-;-:­
Add $10.00 for shipping, handling and ln­
surance. illinois residents please add
6% tax. Add $20 .00 for CANADA, PUER·
TO RICO, HAWAII orders. WE DO NO EX·
PORT TO OTHER COUNTRIES.
Enclose Cashiers Check, Money Order
or Personal Check. Allow 14 days for
delivery, 2 to 7 days for phone orders,
1 day express mail!
Canada orders must be in U.S. dollars.

~ .

GET $150 FREE SOFTWARE
WHEN YOU BUY A
COMMODORE 64 COMPUTERI I

PRDTECTD
ENTERPRIZES (FACTORY· DIRECT)

BOX 550, BARRINGTON, ILLINOIS 60010
Phone 3121382·5244 to order

CIRCLE 39 ON FREE INFORMATION CARD



ePHILIPS

I<EI THLEY Non-Llne.r Systems

ALL FOR OUR

'-l GRAND OPENIN
PRICES

• Mode automatically shifts between
CHOP and ALTERNATE

• Bright P31 blue phosphor

• Front-panel X-V operation

• Differential input capability

• 19 calibrated sweeps-.5~SEC/cm

to .5SEC/cm

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

PRICE DOES NOT INCLUDE PROBES

BJIl.1'IIfI@h'l 30 MHz TRIGGERED
I SCOPE

MODEL
1479B

GRAND OPENING

........!!I!!!l PRICES

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

• Triggers on signals up to 50MHz

• Rectangular CRT with P31 phos­
phor

• Mode automatically shifts between
CHOP and ALTERNATE

PRICE DOES NOT INCLUDE PROBES

70 MHz. Dual Time
BASE SCOPE

MODEL .......
1570 -s
• 1 mV/divlsion sensitivity to 70 MHz

• 500 ~V/dlvislon cascade sensitivity

• Four-Input operation provides trig­
ger view on 4 separate Inputs.

• Alternate time base operation
• Switching power supply delivers

best efficiency and regulation at
lowest weight .

PRICE DOES NOT INCLUDE PROBES

• Sine, square and triang le output

• VarIable and fix ed TTL outputs

• 0.1 Hz to 1MHz In six range.
• Push button range and function selection

• Typical sine wave distortion under
0.5% from 1 Hz to 100kHz

• Four Instruments In one package­
sweep generator, function generator,
pulse generator, ton e-bur st generator

• Cover. O.02Hz·2MHz

• 1000:1 tuning range
• Low-distort ion high-accur acy outputl

MODEL 820

• Resolves to 0.1pF
• 4 digit easy-to-read

LED display

• Fuse protected
against charged
capacitors

• Overrange Indication

$14995
\- : _

was $185. ,

CAPACITANCE METERS

was $379.

SWEEP FUNCTION
MODEL 3020

MODEL 3010

$17995
was $220.

• Mastercharge & Visa shipped within 24 hours.

• Bank checks or Money Orders shipped within 24 hours.

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

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

• New York State residents add appropriate sales tax.

• PRICES SUBJECT TO CHANGE WITHOUT NOTICE.

Quantities are limited

FUNCTION GENERATORS

MODEL 1050

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

PRICE DOES NOT INCLUDE PROBES

:1<PRECISION4% DIGIT
MULTIMETERS

MODEL 8062A

$34900

• True RMS

• High-speed Beeper

• Relative measure­
ments

• dB measurements

• Frequency
measurements to
200KHz

We don't just take
orders we ship orders

• .05% accuracy

• True RMS

• 30KHz bandwidth

• Relative measure­
ments

• Beeper

MODEL 8060A
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K'ith great pride and profound
thanks - Advance Electronics
is pleased to announce -

. Thank you so much-
readers of Radio-Electronics - for your support and
continued patronage. It is an important part of the
growth that has made it necessary for us to seek
larger quarters.

In celebration we have many grand - open­
ing specials. Our prices are so low that many of our
manufacturers have asked us not to list their names.
Call us about oscilloscopes, voltmeters, power sup­
plies or any test equipment you need. It's all on sale.

TOLLfREEHOOlL474 THE TEST EQUIPMENT SPECIALISTS

800-223- ADIfA
26 WEST 46th STREET, NEW YORK, N.Y. 10036 • 212-730-7030
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DBS SERVICE
PLANNED

VIDEOTEX
STANDARD
PROPOSED

AROUND THE
SATELLITE

CIRCUIT

Direct Broadcast Satellite service is getting off to an earlier-than-expected start thanks to a
number of recent actions, some of which could put the first DBS signals on the air this year. In
the wake of the recent FCC interim action authorizing DBS service , several companies have
plunged ahead with projects involving a number of innovative approaches. For example,
United Satellite Television plans to use 10 transponders on Canada's Anik C satellite for at
least a year until its transmissions can be moved to a new GTE GSTAR bird, due to be
launched in 1984. Initial use of Anik C means that signals can be picked up by fairly small,
inexpensive earth stations in the U.S. USTV, a joint venture among Pop Satellite Inc., General
Instruments , and Citicom Broadcasting, plans to offer five channels for each East and West
feed, including two pay-TV channels, a broadcast retransmission signal , and two ad­
supported channels .

Another familiar satellite-industry name-Satellite Syndicated Systems (best known for its
Satellite Programming Network and as the retransmission carrier of Superstation WTBS)­
has come up with its own plan for a DBS system to be operative by the late 1980's. The
4-satellite , 6-channel system will primarily offer pay-per-view programming, as well as educa­
tion, teletext , and audio services . The 4-phase SSS plan relies upon substantial participation
from the cable industry ; by 1986 SSS proposes an Eastern time zone DBS service and the
company plans to launch its own DBS bird by 1988.

Meanwhile , Satellite TV Corp. , the Comsat subsidiary that pioneered the DBS concept , is
moving ahead with its own plans for a major DBS service .The company is planning to build its
major hub of DBS activity at a new uplink near Las Vegas. The STC center , which will employ
about 100 people, will handle all program scheduling, editing, reproduction, and technical
quality control. It will be in operation by STC's proposed 1986 launch date.

A compromise standard for international videotex and teletext-tentatively called UPL (Un­
ified Presentation Layer)-has been proposed by a group of U.S. business and government
officials , who are trying to hammer out a U.S. position on a technical format. The proposal,
developed at a State Department meeting, is a variant of the North American Presentation
Level Protocol, which was proposed by AT&T. Among the technical compromises in the UPL
is one that would permit use of display standards of either 40 rows by 24 lines (the European
preference) or 40 by 20 (the format adopted by AT&T, Canada's Telidon , and other services).

The compromise format urges U.S. equipment manufacturers to include UPL IC's in their
products which would make videotex/teletext terminals compatible with any format. The
IC's-if and when they become available-would automatically switch between formats,
depending on which was being transmitted at the time. However, foes of the compromise
suggest that the UPL IC's-if they can be built-would cost more than 20 times as much as
conventional single-standard microprocessors.

SPACE, the Society for Private and Commercial Earth Stations, has restructured its
organization to reflect all aspects of the earth station industry more fully. Under the revisions,
SPACE now has a consumer section composed of individuals who own and use earth
stations ; dues for members of that group are $35 per year, compared to fees ranging form
$300 to $3600 per year for SPACE members in Manufacturing, Dealer, Distributor and
Satellite-Master Antenna TV sections. (SPACE, 1920 N Street NW, Suite 510, Washington
DC 20036).
Britain's first DBS satellite, Unisat, which is scheduled for 1986 launch, will carry data
communications within Europe and possible a sidebeam to North America. Each Unisat bird
will have either two DBS and four data channels, or one DBS circuit and six tele­
communications channels. British Broadcasting Corp. will probably run the video­
programming service of movies and other entertainment.
Satellite and aerospace technicians are enthusiastic about last November's launches of
two satellites from Space Shuttle V. An SBS bird (for business-data communications) and an
Anik bird (for multipurpose Canadian communications) were lofted into geostationary orbits
from the Shuttle. More such launches are planned for future flights. R-E



TheCOEX

Anatomy of a Printer
W--+---l BRAIN-2K of Buffered Memory

DEXTERllY-80 Column. 96 Column.
132 Column. Graphics and Block Print

The EPSON Alternative

Best of all, the price

COE)( SO-IT $34900
OPTION S:

COEX Interface Card to Apple $49.95
Demo Disc for Apple Available to Dealers

Dealer Inquiries Invited

HEART- 6 Month Warranty. Print
•__--. Head Ratedfor 100 MillionCharacter

Life Expectancy

BACKBONE-9x7 Dot Matrix. Bi­
...--;+--+------1 directional Printing. Logic Seeking

carriage Control. Standard
Underwood Ribbon.

FACE-Interfac e with RS-232,
Centronics, Apple, IEEE-488

FLEXIBILIlY-Selectable
Character Pitch, Line Spacing

and Line Feed

MUSCLE-Original Plus2 Copies
(Carbonless Sets)

SPEED-80 Character Per Second.
Tractor or Friction Feed.

SPECIFICATIONS:
CHARACTER FORMATION PROCESS Serial, Impact dat matrix
STANDARD FONT 9 x 7 (7 needles), 6 x 6 for graphics printing
PRINTING DIRECTION Bi-directional
NUMBEROFCOLUMNS SO, 96 or 132.(40, 48 or 66 for enlarged characters)
CHARACTER SiZE 2.57 mm (.101") x 2.0 mm (.079") for standard

SO-column line
CHARACTER DENSI1Y 5 CPI for 40 column, 10 CPI for 80 column, 12 CPI

for 96 column and 16.7 CPI for 132 column
UNE SPACING 1/ 6", 1/ 8" and 1/ 12"
PRINTING SPEED , 80 charactersper second
NUMBEROFCOPIES 2 (original plus 2 copiesfor cabonlesssets)
PAPER WIDTH ' .' . , 8" to 10" for frict ion-fedpaper and 3" to

10" sprocket -fed paper
INKEDRIBBON Standard Underwoodspool type 1/ 2" (13 mm)wide

by 11.5 yards (10.5 m) long
DIMENSIONS 387 mm (153 ") wideby 309 mm (12.2") deep by

124 mm (4.9") high. With traeta-feed assy,height is
171 mm (6.7" )

POWER CONSUMPTION 90 watts maximum operation 25 watts standby
WEIGHT 8.5 Kg (19 Ibs.)

"Have You Kissed Your Computer Lately"

Components Express, Inc.
~ 1380 E. Edinger . Santa Ana, Calif. 92705 • 714/558-3972 •

Terms of Sale: Cash, Checks, Credit Cards, M.O., C.O.D. Calif. residents add 6'*; sales tax.
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Perform Electronic Experiments

With your first module you'll use the latest digital
integrated circuits to build an oscillator circuit that dem­
onstrates digital signals-verified visually by the flash
of light emitting diodes (LEDs) and audibly by tones
produced through the mini-speaker that is provided.

You'll know the differences (and similarities) be­
tween electronics and electricity, learn the concepts ap­
plicable to all electronic circuits . With the first module,
you will be able to identify the major passive compo­
nents, like resistors, capacitors, inductors, diodes and

lively learning experience that has all the fun and fasci­
nation of a hobby.

Understand Digital Logic ...
Microprocessors ... Optoelectronics
Here's an extraordinary opportunity to update your

understanding of today's most important technological
changes in electronics. You can start from scratch or use
the Series to update yourself. You cover the latest inte­
grated circuits, including TTL, CMOS, and ECL digital
circuits; op-amps; phase-locked loops; microprocessors;
and opto devices such as LEDs and LCDs.

MASTER THE "NEW ELECTRONICS" WITH McGRAW-HILLS

Now you can meet the challenges of today's ineredi­
bly rapid changes in electronics quickly and easily.
This professional level electronics learning series is
as innovative as the circuitry it explains and as fasci­
nating as the experiments you build and explore!

From digital logic to the latest 16-bit microproces­
sor, you master one subject at a time with McGraw-Hill
Concept Modules sent to you one at a time, once a
month, to make up the complete CONTEMPORARY
ELECTRONICS SERIES. Each module of the fifteen in
the Series is a unique blend of "hands-on" experience,
interactive audio cassettes, and vividly illustrated
printed support materials. Together they will prepare
you for tomorrow's better jobs or advancement in your
present position by staying current with today's electron­
ics revolution. Professional in every respect, yet it's a
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YOU COVER EVERY
SUBJECT IN

CONTEMPORARY
ELECTRONICS

Construct and Use a Prototyping/Design
Laboratory

"mOJ
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With your fi rst module you'll receive this
professional solderless breadboarding system.
It enables you to connect components and build
electronic circuits easily and quickly. It' s used
throughout the series and can be used later to
design, build and test your own circuits .

No Risk,
No Obligation

And we invite you
to prove all th is to your
own satisfaction-with­
out risk and without
committing yourself in
any way.

Return the reply card
and we'll send you the first
module and other mater­
ials for a free l4-day examination. If you're not absolutely
satisfied, and certain that this is an enjoyable as well as
highly effective way to learn , simply return the module
to us along with the unpaid bill and that will be the end
of it.

If you wish to continue, we'll ship the remaining
modules automatically, about once a month. Remember,
each module comes on the same l4-day free examina­
tion basis, with no obligation to pay for any module you
don't want to keep.

Return the reply card now. It'll bring you the first
module Contemporary Electronic Components and Cir­
cuit s .. . your fir st step in becoming an expert in the
"ne w electronics." There' s no risk or obligation .

If the card is missing write to:

~'l~.tnrll
Contemporary Electronics Serie s

McGraw-Hill Continuing Education Center
3939 Wiscor:sin Avenue, NW

Washington, DC 20016

to guide you through hands-on experiments. Finally, having
completed the Series , you can be awarded a Certificate of
Achievement from the McGraw-Hill Continuin g
Education Center upon passing an optional final
examination.

Update Your Knowledge of
the New Electronics

This program is for you whether you're a scientist
who can use electronic s to improve or speed up your
investigations . . . a teacher who'd benefit from a refresher
in contemporary components, circuit s and applications
. .. a manager or supervisor in an electronics related
industry or business . . . an engineer in another field who
finds electronics playing an ever more important role in
your work ... someone looking to find new direction in
this wide open field . . . or the kind of person who wants
to understand what's going on in the world around you.

McGraw-Hill's Contem rar Electronics Series
offers you the quickest
and probably least ex­
pensive learning
method available today,
and the only one with
"hands-on" experience.

idly make this knowledge your
own is further aided
by a striking ly
original technique
for using diagrams,
illustrations, and
schematics to drive
home points made as

~ you listen to the
cassette. The same
carefully indexed
binder that contains
this material also in­
cludes the instructions

What' s more, when you reach the midpoint of your
Series, you will have
constructed a profes­
sional Prototyping/
Design Laboratory
which will become a
valuable learn ing tool
throughout the remain­
der of your studies.
Th is Prototyping/De­
sign Lab contains a sig­
nal generator, logic
switches, pushbuttons,
and LED indicators. It
rivals professional in­
struments that are
widely used in indus­
trial laborat ories for
electronic design and
development as well as
testing and measuring.
Because of its versatil­
ity, it is an instrument
that you will use again
and again , even aft er
you have completed
your Contempora ry
Electronics Series.

With each new module you' ll receive a McGraw­
Hill Action -Audio Cassette, a proven successful method
of programmed, interactive instruction. Each tape cre­
ates a dynamic dialogue that not only quickly communi­
cates the facts,but makes you feel that you're participat­
ing, as you respond to questions and listen to problems
being solved.

Your ability to ra

transformers, and active components such as transistors
and integrated circuit s.

Each Concept Module goes right to the heart of the
matt er. You waste no time on extraneous material or
outdated history. It's a fast, efficient, and lively learning
exper ience, a nontraditional approach to the most mod­
ern of subject matter.

• Digital logic
• Digital gates (TTL, CMOS,

ECL, NMOS)
• Flip flops, counters and regis­

ters. Op-amps and applications
• Power supplies (plus IC and

switching regulators)
• Combinational logic circuit s

(ROMs, PLAs, decoders, etc.)
• Circuit ana lysis. AC theory.

LCR networks
• Transistors (bipolar and FETs),

diodes, thyristors
• Int egrated circuits (linear and

digital)
• Oscillators and function

generators
• Modulation and demodulation
• Optoelectronics
• Digital multi meters and scopes
• Microprocessors
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LETTERS
Address your comments to: Letters, Radio-Electronics,

200 Park Avenue South, New York, NY 10003
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ABOUT " HOBBY CORNER"
As a reader for the past six years , I have

noted the appropriate trends in your publica­
tion toward topics of current interest. That is,
you have cha nged your emphasis in keep ing
with the direction of the elect ronics fie ld and
the interests of your readers . However, I am
concerned enough about the future of a par­
ticular department so that I am compe lled to
write to you for the first time.

The department in question is Earl "Doc"
Savage's " Hobby Corner. " Someh ow, I get
the feeling that Doc may be in danger of being
edged out of the picture, and I feel that that
would be a great loss. I am a physician who
reads BYTE, Scientific American , Popular
Computing, Audio Amateur, and half a dozen
professional journals cover to cover each
month, and one of my favorite .columns is
Doc's in Rad io -Electronics. He cove rs an
area that is very important to me, and I like his
style. Though I have built many of the feature
projects in your and other publications, I have
learned more about electronics on the basic
leve l from Doc than from anyone else .

If you have no intenti on of discontinuing his
column , great. If you are considering sub­
stituting yet another software review or video­
information column, or whatever, please
don't do it.
JO HN H. HOLTKAMP, M.D.
New York, NY

Rest assured, we have no intention of dis­
continuing "Hobby Corner."- Editor

MAIL-ORDER COMPONENTS
" Buying Mail-Order Components" in the

September and November 1982 Radio­
Electronics shou ld be on everyone's "must
read " list. Whe re it didn 't add to my knowl­
edge, it verified points that I'd learned the
hard way .

Only one important point was missi ng: the
junkboxes shou ld be obtained before the
parts arrive . Then, when the parts arrive, they
sho uld immediately be categor ized and
sto red in identifying compartme nts . Fre ­
quently, those parts are identified by the sup­
plier according to his number, rather than the
generic identity. If a few days or months go
by, and the flyer , catalog, etc., has been dis­
carded or misplaced, then the ident ity is gone
with it. That is especially true of items fre­
quently not marked, such as diodes . I've had
to scrap several great dea ls, because I had
not yet learned that lesson and couldn 't take a
chance with mismatched components.

Another point, which is a bit more obvious
but perhaps still wort h mentioning, is com ­
parative shopping. Price and/or qua lity of a
part icular item might be outstand ing in one

catalog , but that same supplier might be un­
dersold by someone else for other items. In
fact, some times local suppliers can undersell
the wheeler-dealers.
JOHN L. ANDERSON
Danbury, CT

EDUCATIONAL PROGRAMS
We regret that in your article "Software in

the Home, " (Radi o-Electronics, October
1982) you did not mention our 1100 titles of
half-hour educational programs, 300 of which
have been or are being sold by Atari and
Tandy, and nearly all of which are available
from us here in Norman, Oklahoma.

We have full-chapter-Iength programs, 16
to the course , 68 courses, in reading at all
levels, math from kindergarten to college , sci­
ence, socia l studies, technica l and voca tional
skills, and liberal arts . Reviewers have told us
that we may have more tutor ial programs
than all the other firms combined, but we
don 't have games, tests, dri lls , and sim­
ulations.
DORSETI EDUCATIONAL SYSTEMS, INC.
Goldsby Airport,
Box 1226, Norman, OK 73070
Loyd G. Dorsett, President

COPYING PC FOIL PATTERNS
I read the letter from Mr. Constan in the

October 1982 issue of Radio-Electroni cs
and can understand his frustrations.

I found a print shop in my local area which
is set up with a large copy camera.The cost of
copying the PC foil pattern is about $6.00,
whether it is one small pattern or many which
have been scotch-taped to two sheets of
paper-taped together to make an 11 x 17­
inch sheet.

One lesson I've learned is to wait at least
three issues before putting together a project.
That allows time for corrections to be printed .

I enjoy Radio-El ect roni cs very much ,
buying nearly every issue. I've particularly
enjoye d the curre nt " Picture Phone" series .

Ouestion: Can the Picture Phone be mod­
ified to copy 120 Ipm FAX signals, such as
weat her maps , Chinese and Japanese press,
etc? Those serv ices generally use two tones
separated for 800 Hz for black and white.
JIM HILL
Vancouver, WA

Unfortunately, the Picture Phone cannot be
modified to handle such signals.-Editor

OOOOOOPS
Let me start by saying thank you for the

kind mention of our OMN ITERM intelligent

terminal program in the "Computer Buyer 's
Guide" in your October 1982 issue. Un­
fortunately, you forgot to include our address
in you r listing of terminal software suppl iers .

In addition to the OMNITERM terminal pro­
gram for the TRS-80 Model I and Model 11/
ment ioned, we also have versions of the OM­
NITERM for the TRS-80 Model If/Model 16
and IBM Personal Computer. The TRS-80
Model 1/11/ version is $95.00; the Model If/
Model 16version is $175 .00, and the IBM PC
version is $195 .00. If any of your readers are
interested in any of those programs, they can
obtain a free information package from us at
the address below :

Lindbergh Systems, 41 Fairhill Road , Hol­
den, MA 01520. Telephone: (607) 852-0233;
Source: TCA818 ; CompuServe: 70310,267.
DAVID J. LINDBERGH,
President, Lindbergh Systems

COMMERCIAL EDITOR
Severa l errors seem to have crept into my

"Automatic Commercial Editor" in the De­
cember 1982 issue of Radio-Electronics.

In Fig. 2, the REMOTE jack, J1, should be
shown connected to the emitter and collecter
leads of transistor 01. Also, capacitor C6
should be shown as having a value of 150 pF,
not 130 pF (it's correct in the Parts List) .

Finally , in Fig. 6, J1 should be connected to
the large pads just below 01 . Those pads can
be seen clearly in Fig. 5.
GARY McCLELLAN

TESTING POTENTIOMETERS

In his article "The Ins and Outs of Buying
Ma ilorder Components " (Radio­
Electronics, November, 1982), Karl T. Thur­
ber describes the use of a multimeter to eval­
uate surplus or suspect potentiometers. But
that test ing method can damage or destroy
the pot under test by exceeding the powe r
rating of a portion of the pot eleme nt, or by
exceed ing the maximum allowab le wiper cur­
rent. Only a DVM is suitable for perfo rming
such measurements, due to its low-voltage
resistance-mesurement capability. Further , if
a potentiometer is to be operated or tested as
a variab le resistor, the wiper should be "tied"
to the unused side of the pot element.

Speaking from experience , I've had them
" smoking" on the bench by ignoring the
above considerations. If you must measure
potentiometer resistance paramete rs, use a
DVM and be careful .
ALAN CAMPBELL
East Ridge, TN
That one is new to us, but if any of our other
readers have had similar experiences would
like to hear about them-Editor R-E
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THE CATCH
Frankly we are losing our shirts on the

automated phone, but we're looking for
audiophiles who use audio cassettes.

If you buy top name TOK and Maxell
cassettes, you probably pay $3.50 to
$4.50 each for a 90 minute cassette.

We want you t o try OAK's new Gold
Label MLX ultra high energy, normal
bias cassettes. Not at $4.50 or even at
$3.50 each, but at a factory direct price
of just $2.49 for a 90 minute cassette.

you. Oue to the recent Supreme Court
ruling, soon they'll probably be selling
you you r own phones anyway. And, at
worst, there's just a small one time fee.

LAST NUMBER REDIAL PLUS
It's really neat. If you call a number

and it's busy this phone will automa­
tically redial the number for you each
time you touch 'redial'. There's no need
to keep dialing over and over again.

When you need to speak privately to
someone with you, you don't have to
cover the mouth piece . Just press the
mute button and the person on the line
will be cut off for privacy.

When you want to take a nap, just
switch the ring off and the phone won't
ring. There's never a need to take your
phone off the hook again.

The quality is great. A high quality
condenser microphone lets the person
you talk to hear you loud and clear.

And you hear them through a high

,.he $7 Push Bu••on Phone
Plug in and start pushing. Now you can have highly automated phones with no monthly service

charges for just $7 each. But, there's a catch. We challenge you to compare the fre­
Send back your dumb phones. Now in- quality speaker instead of the old dia- quency response, dynamic range and sig-

stead of paying monthly service charges phragm 'thing' that's been in phones for nal to noise ratio of our new Gold
you can have push button dialing, last 20 years . Even the electronic ring is new . Label MLX to Maxell UOXL or TOK
num ber redial, mute, and ringer off. But, the nicest part of all are the push SA. If they win, we'll not only give you

You can forget big clunky phones. buttons. Once you've started using but- back your money, we 'll give yo u a free
You can also forget dials. This phone tons you'll hate dialing the old way. gift for your trouble . And, OAK's come
works perfectly whether you now have With this phone you can push the but- with a deluxe hard plastic box, index in-
rotary or push button phones. tons as fast as you want. Then the phone sert card and a limited 1 year warranty .

Now for just $7 you'll have the latest sends out pulses on your line that work WHY, YOU MAY BE ASKING?
technology at a price that'll let you have with virtually any phone system. You're very valuable to us in the form
a phone in every room in your home. So this phone works anywhere. You of future business. Over 150,000 custo-
But, don't forget there's a catch. can unp lug it and move it from room to mers have responded to bonuses like

NOTHING TO INSTALL room or house to house in seconds. this . We find most of you keep buyi ng
Simply plug this phone into any stand- The phone automatically hangs up once you've tried our cassettes and ou r

ard modular phone jack and start talk - when you set it down or you can push prices; and that's a gamble worth taking.
ing. If you don 't already have jacks, its 'hang up' button. It comes complete NOT A BAD CATCH
call your phone company . with an 8 foot cord, coiled at the phone OAK manufactures a cassette with no

They may even put them in free for end, and a limited warranty . problems and great sound. We've been
hot on the heels of the frequency res­
ponses of Maxell and TOK . The tape we
made last year had a great frequency
response up to 14,000hz.

Now our new Gold Label MLX is
second to none. We have a frequency
response to 19,500hz and we 'll go head
to head against any tape on the market.
TRY NEW DAK MLX90 CASSETTES

RISK FREE
To get the automated phone for just

$7, try 10M LX high energy cassettes. If
you aren't 100% satisfied, return only 9
of the 10 cassettes and the phone in its
original box within 30 days for a refu nd.
The 10th cassette is a gift for your time.

To order your 10 Gold Label OAK
MLX 90 minute cassettes and get the
automated phone for only $7 with your
credit card, call the OAK toll free hot
line or send your check for only $24.90
for the tapes, plus $7 for the phone and
$3 for postage and handling for each
group. Order No. 9416. CA res add 6%.
An automated Phone for $7 and OAK 's
new improved MLX. Time to stock up .

I~Q.!!$ ~CORPOR'TED
TOLL-FREE 1-800-423·2636

If busy, afte r hours, on weekends or in CA
CALL TOLL-FREE ... 1·800·228·1234
10845 Vanowen St •• N. Hollywood CA 91605
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EQUIPMENT REPORTS

RADIO SH ACK' S (ON E TANDY CENTER, FT.

Worth, T X 76102) TRS-80 Double­
Density Disk Kit (catalog numb er 26­
1143) is a retrofit for their Modell com-

puter that expands the storage per disk by
80% to 100%. A double -density DOS
(Disk Operating System) pro vided with
the kit features new commands that allow

the Mode l l to function almost as if it were
a Model III computer, and includes en­
hanceme nts that were not former ly ava il­
able on that earlier model.

The kit, which is priced at $ 149 .95 ,
consists of a some what comp lex printed­
circuit board assemb ly, a disk with the
new DOS , and documentation-called an
"owner 's man ual" -for the double­
density disk syste m .

Thoug h so ld d ir ect ly to the user
through Radio Shack stores, the circuit
must be insta lled by a Radio Shack tech­
nician; the service charge for that is
$ 17.50 . The user can either leave the
computer in the store for free forwarding
to , and return from, the service center , or
he can take the kit and the computer di­
rect iy to the center. Either way, the ser­
vice charge is the same .

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

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

To Order Call 800-428-3500 317-291-7262
Complete Kit Weighs 10 pounds. Please add SuHicient Postage

6254 La Pas Trail
Indianapolis, Indiana 46268

CONVERTER
La"I"" KIT
~.

~ $~SS5

P.C. BOARD PRE-DRILLED
SOL DE R PLATED WITH
PLATED THROUGH HOLES
FOR A MORE STABLE PIC-
TURE. IV' E v-J.'!

. . . . '2/3 7HoT-rIi!A f>J ~ · ..

3~
2 HP 2835 Diodes
6 .001 Chip Caps.
9 Resistors
4 Prewound chokes
1 Electro lyt 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

DOWN CONVER T E R
*************************************

Complete
Down Converter

System
INCLUDES

ANTENNA KIT
POWER SUPPLY KIT

CONVERTER KIT

SPECIAL $49.95

QUANTITY
DISCOUNTS

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

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

No Mixing for
Quantity Discoun t

VARIABLEMHz

We will tune conver­
ter board for $12.50

trouble shoot
add .7.50

trouble shoot
power supply ..$12.50

plus any part s needed .

2300
*********************************************
ANTENNA KIT A cWB?~J.
$~SS5 ~~~ ~j2 WASHERS

. ,31SPACERS
, MOUNTING BRACKET

6" RG 174 COAX
IF' CONNECTOR • 35" ROD

6112" x 4" P.V.C. PIPE
2 DRILLED END CAPS • HARDWARE

POWER SUPPLYIE?:J KIT.I L $1S9 5

POWER TRANSFOR~[R P.C. BOARD
COURSE TUNE POT. ~!'" 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
en
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..hl1nk Speak
On the job, on the field, or on the road. Now you can

talk and listen hands free at a new breakthrough price.
SWAT teams use them. So do quarter­

backs and firemen. Now you too can
talk and listen to people near and far
totally hands free while you are jogging,
riding a bike, or hiking.

Both at work and at home this unique
communications system with a range up
to 1/2 mile will let you keep in touch.

You'll keep in close contact with your
hunting partne rs when you hunt, and
you'll communicate for ease and safety
on construction sites.

Plus, you can effortlessly perform
tasks like fine tuning your TV antenna
when you need to communicate with
someone on the ground or out of sight.

NOT A WALKIE TALKIE
This is no toy . The Think Speak is to­

tally automated. When you speak, a
special voice activated circuit (VOX)
automatically engages the transmitter so
you are broadcasting. When you stop
speaking, it automatically returns to
'stand by' to await a reply.

It is virtually noise free because it uses
a quartz crystal locked dual conversion
superheterodyne communication circuit
that operates on an FM band.

So, your communication won't sound
like a CB or an AM radio. You'll speak
and hear with the full power and clarity
you'd expect from an FM radio station.

HERE'S WHAT IT IS
You wear the Think Speak just like a

personal stereo. There is an adjustable
headphone that you wear on either your
right or left ear. The other ear is clear to
hear the outside world for safety.

A flexible boom microphone lets you
speak normally while you transmit. The
entire shaft of the boom mike is adjust­
able and will retain any position you set.

All of the electronics are contained in
a small 6Y, oz. case that easily clips to
your belt or with its removable clip fits

into your pocket. And, what controls.
The voice activation circuit has a 3

level sensitivity switch. If you're riding
a motorcycle or breathing hard while
you jog, you can set the sensitivity to
low so that you won't transmit in error.

If you are hunting or fishing and you
can't talk much over a whisper, you can
set the sensitivity to high. Plus the head­
phone has a 3 level volume control too.

In addition to the VOX voice oper­
ated circuit, you have 'PTT' which
means Push to Talk. When you want to
talk, you just push the PTT button.

This is a really great feature when you
want to whisper very quietly below the
threshold of even the high sensitivity
setting of the Voice Operated Circuit.
You may be into surveillance or photo­
graphing wildlife. When you can only
whisper, you'll especially appreciate the
super quiet FM reception of this system.

SOME SPECIFICS
You can expect long battery life from

a standard 9V battery (not included). In
the 'stand by' mode, the Think Speak
only consumes 13.5 milliamps of power
while it's ready to transmit or receive.

The antenna is conveniently clipped to
the headband for normal use. For full
range use, the antenna pops up.

The system operates on the 49 mhz
band using FM so you shouldn't be bo­
thered by any other radio transmissions
as you are with CBs and Walkie Talkies.

There are 5 channels (A-E) allotted
to the Think Speak to further prevent
interference. We will ship all units order­
ed on each order with the same channel.

The transmisssion output is a full RF
of 10,000uV/m @ 3 meters max. No
FCC license is required. And, the FM
hum and noise is almost good enough
for a high fidelity system at 40db min.
The case is 4·9/16" x 2%" x 15/16".

PERSONAL OR GROUP
You can tal k to 1 or even 10 people

with Think Speaks. So, if you're the
head of a Search and Rescue team you
can talk to everyone at once and get
responses from one at a time.

The Think Speak is great if you're
skiing with a friend, using two boats on
a lake or at sea, hiking in the mountains
or just jogging around the block.

If you're a pitcher you can talk to
your catcher or the coach. If you're on
a loading dock, you can talk to the man
in the truck or on the forklift . If you're
a security guard, you'll never be alone.

The Think Speak is manufactured and
backed by a limited warranty from Max­
con Electronics, the two way specialists.

TRY A THINK SPEAK
RISK FREE

Walk around the block. Take a bike
ride and really test the range of this
breakthrough in personal communica­
tion. If you aren't 100% satisfied with
the incredible sound quality or the
range, return it in its original box within
30 days for a courteous refund.

To order your Think Speak risk free
with your credit card, call the DAK toll
free hotline or send your check for the
incredible breakthrough price of only
$49.95 each (minimum of 2 required).
Plus $2.50 each for postage and hand­
ling. Order Number 9415. CA res.
please add 6% sales tax.

When you think out loud , people will
listen. Try a Think Speak risk free today.

~
DAK

~ INDUSTRIES INCORPORATED

TOLL·FREE 1-800-423·2636
If busy, after hours, on weekends or in CA
CALL TOLL·FREE ... 1·800·228·1234
10845 Vanowen s-., N. Hollywood CA 91605
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Though Radio Shack does not support
their double-density kit in any way, with
it installed, the computer will still be able
to use the Radio Shack single-density
DOS. That means that most Radio Shack
software, as well as any software written
in a BASIC that used the Radio Shack
DOS and was recorded on a single­
density disk, can still be run.

If the system is booted with the new
double-density DOS disk, the computer
goes into the double-density mode with
the new expanded operating sys tem .
When operati ng in the double-density
mode, only the DIR and COpy commands
are supported for single-density disks ;
that is, you can read the directory of a
sing le-density disk, or copy a single ­
density file to a double-density disk; there
are some problems here , however , and
we' ll get to those in a short while .

In the double-density mode, the user
can format disks for either 35- or 40-track
operation-depending on the capability
of the disk drives. The Radio Shack disk
drives manufactured by Shuggart (and
also supp lied by some afte rmarket
computer-equipment dealers) are limited
to 35 tracks. If the disk drive has a " -I"
after the serial number, it was man­
ufactured by Tandon or Texas Peripherals
and can be configured for 40-track opera­
tion. A 35-track double-density disk has a
capacity of l52K; a 40-track double­
density disk has a capacity of l 84K.

As for enhancements, just about every
important feature of the new Model III
computer becomes available on the Mod­
el I if the kit is installed. For examp le:
there is a DU AL command for a simulta­
neous screen and line printer display. A
disk space map is provided by the FREE

command. Then there' s a DO command
with an auto start-up created through a
BUILD file (in some systems that is called
" job control") . Finally, what is already
an excellent single-density BAS IC is en­
hanced when the kit is installed .

Essentia lly, the double- density kit
gives a Model I many of the advanced
features offered by the Model lll , and
with no fuss at all, because it takes only
one disk to boot up into double-density .
The documentation is superb . It is clear ,
easily understood even by the novice or
newcomer to personal computing, and is
well organized-which is a lot more than
we can say for most documentation sup­
plied with personal-computer equipme nt.
(However , there is a minor but importan t
error . Do not follow the instructions and
attempt a BACK UP command with a write­
protect tab in place . You must remove the
write-protect tab on the disk being backed
up.)

For those who use only Radio Shack
software or programs written in BASIC
there will be no problems other than slow­
er response with the double-density DOS.
For example, a communicat ions-terminal

program that takes 8.5 seconds to load
using the single-density DOS, requires 30
seconds using the double-density DOS,
but that is one of the more severe cases .
Also, Radio Shack does not provide any
double -density software, but you can
generally run single-density software in a
s ingle-dens ity mode without mod­
ifications if it won' t copy as a usable
double-density disk.

Unfortunately, the same cannot be said
of some of the most popular non-Radio
Shack software . Once the double-density
kit is installed you no longer can use your
Newdos 80 Version I disk at all; it won't
boot. Newdos 80 Version 2 disks will
boot, but won 't run in double-density . If
you are a registered owner of Newdos 80
software you can write Apparat for the
patches (software correc tions) , and by all
means do it. In particular, Newdos 80
Version 2 is dynamite with Radio Shack's
double-density kit.

Worse yet , neither Superscript with the
Epson MX-80 printer driver nor the Hex­
agon Systems spelling checker-two of
the best pieces of software ever written
for the Model l-will run in the double­
density mode. In fact, it's as if most of the
good software has been deliberately trap­
ped out of double-den sity operatio n
(which is not the case with non-Radio
Shack double-density adapters for the
Modell) . The only non-Radio Shack soft­
ware that appears to work consistently in
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THE POMONA PROMISE
We provide the design engineer with the best

patch cords made in this country
Or anywhere.

Quite a promise, you say?
Well, quite a promise it is.
H was made before we de­

signed our first patch cord. We de­
cided our patch cords would oc­
cupy only one position in the
market. The top.

Right now , there isn't a
knowing professional in the elec­
tronics business who won't tell
you we kept our promise.

Today, we offer you a variety
of patch cords so extensive we feel
we've got just the kind you need.
And you know what, if we don't,

we 'll design one for you.
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 .
TWX 910-581-3822. Write to us at

CIRCLE 7 ON FREE INFORMATION CARD

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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the doub le-densit y mode arc some game­
type programs.

Essentially then, the double-density kit
is mostly valuable if you use Radio Shack
software, or programs you write yourself.
However , if you want to run most of the
top qualit y non-Radio Shack software,
and/or have the full power of double­
density, you must use the LDOS disk­
operating system , Version 5 .1. That is
what Radio Shack should have supplied
to begin with , and what they now sell as
an acce ssory for $ 129. You can run Su ­
perscript and Hexagon 's upgraded ver­
sion of Hexspell under LDOS; in fact , you
can even convert Model III software to
run on a double-density Model I (only
LDOS does this). LDOS is so extensive
it' s a bit of a pain to learn and use, but it's
the only way to use Mode llll disks on a
Modell .

If you use a Modell primari ly to write
your own programs , the doub le-density
kit is an unquestioned value . But if you
have substantial sophisticated non-Radio
Shack software and operating systems,
think twice about the kit because the soft­
ware might not run in either single- or
double -density modes unless you use a
different DOS , and even then there are no
guarantees. If you have a substantial in­
vestment in software you simply cannot
afford to give up , try to locate someo ne
using the double-density kit and try your
software on their computer . R-E

TH E ON GOING VID EO REV OL UTIO N HAS

changed not only the way we watch TV ,
but also how we eva luate what we watch.
By the last we don 't only mean the con­
tent of the programming, but instead its
video and audio quality . It 's not surpris­
ing then that in addition to VCR's and
videotape , the video revo lution has given
birth to another type of equipment. We 're
speaking about video accessories.

Video accessories is a term used to

descr ibe a wide variety of device s used to
improve the audio and video quality of
what you watch , as well those used to
improve the flexibility of your setup.
Those devices range from switch boxes
and RF modulators to so phistica ted
broadcast-quality video processors.

The latest entr y in the field is the ATOC
III from Video Cont rol (3314 H St. , Van­
cou ver , WA 98663). Rather than one
accessory, however, that unit combines
four of the mo st wanted and useful
accessories into a single device . Let's
now look at what it can do

Video enhancer
One of the chief prob lems with home

videotaping is the cost of the tape itself.
That's one reason why VCR 's are now
capable of cramming 5 , 6, and even 8
hours of recording onto a single tape. But
to do that, slower record ing speeds must.
be used , which results in reduced picture
quality. What 's more, for a variety of
reasons, picture detail and clarity can suf­
fer when making recordings even if top­
quality tape and top recording-speeds are
used . That's where a video enhancer
comes in handy. It amplifies the high­
frequenc y video information, which in
turn increases the apparent resolution of
the video image .

The video enhancer section in ATOC
III is easy to use. It is turned on by placing
the B + W/COLOR/ BYPASS switch in the

TRITON MARKETING Corp.

878 RI!MSEN AVENUE

BROOKLYN, N.Y. 11238
.We Accep t Mastercard a nd V isa

TOLL FREI! HOT LINE

1-800-221-8838

1-212-348-8000

MICROWAVE TV SATELLITE TELEVISION SYSTEMS

=$199 .95 =

2028.00

3028.00

38n.00

S300.00

3710.00

A NEW APPROACH

TO

SATELLITE TV .

DON 'T BUY LESS SYS TEM THAN YOU WANT, OR MORl!

THAN YOU NEED. 014E PHONE CALL WILL INSURE THAT

YOUR SATIiLLiTE DOLLARS ARE WELL SPENT.

TRITON:

The "ADVENTURER " plus East/West motor drive.

The "ADVENTURER" plus a program ab le motor drive.

The "STATESMAN" with a stereo processor for all stereo formats ,

The ultimate sy ste m with wi reless remote control. Fe aturing a 10'
fiberglass reflector, pole polar mount, 1R remote, auto polarization
of Avantek 100CX LNA, all s te reo fermata, prbgramable motor drive.

A true roof mountable s ys tem we ighing only 160 pounds. With an
Avantek 1200K LNA, Gill aspie 7600A receiver, scaler feed and
ro tator,East/West motor drive, 100' wire and instructions .

URBANA:

STARGAZER:

STATESMAN:

PERFORMER :

EXECUTIVE:

ALL TRITON SYSTEMS ARE EXPANDABLE. START WITH

THE "ADVENTUER" AND YOU CAN ADD COMPONENTS AS

YOUR NEED8 CHANGE.

NO SYSTEM IS COMPLETE UNTIL YOU DECIDE IT IS •• • •• •

ADVENTURER : 10 ' fiberglass wit h pole polar mount, Avantek 12<PKLNA, Gill aspie
7600A receiver, e le ctr onic scaler feed, 100' wire and instructions. S 22T8.00

MOC - 23P

• 1. 11- 2. 7 OHz

• Bul" ... AlB Swlto h

• All Cab l, .. Hardwa r.

OCV - 200
• Id••1 for Medium

Signa l Ar•••

• 040dB 8y.tell'l aaln

::=$129 .95=

• 3 .7 5 aq. It. Par,bolk:

• 2 Wlcrow..,. et.oM

• 57 dB Syatam Gain

• 2. 1-2.8 OHz

• II. In AlB Switch

• AI Cab" I Hardwa,.

MOC - 230

WE CARRY ACOMPLETE LINE OF
CABLE TV CONVERTERS &DECODERS

=$149.95=

• Corrnn.rclal St)'~a

• 2 ""crown. St age .

• 5 3 dB sYltam 0.1n

• 2.1 - 2.8 GHJ:

• Built In AlB Switch

• A ll Cable I. Hardwar .
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Offer good in USA only and expi res 5/ 31/ 83. Prices subject to chang e with out notice.
In Canada, con tact Lenbrook Industries. Ltd ., Scarborough, Ontario .

SAMS BRINGS YOU
BASIC ANSWERS FOR

COMMODORE AND SINCLAIR
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appropriate posi tion . The SHARPNESS

control is then simply rotated to provide
the degree of enhancement you prefer .
On e prob lem here , however , is that
enhancing the high-frequency video in­
formation will also increase the high­
frequency noise . That noise shows up in
the picture as snow. That' s the purpo se of
the FILTER control-when adjusted pro­
perly, it will get rid of the majority of that
snow leaving you with the best possible
picture.

To a great degree, the overa ll effect of
the enhancer is determined by the system
(TV, VCR, tape, etc .) that it is used with.
In any event, however, the picture quality
will be better than it would be without the

Be a VICexpert ! OurVIC20
PROGRAMMERS REFEREN CE
GUIDE provides you with a
complete VIC 20 BASICvocabulary
guide, a section on machine­
language programming,another
on VIC20 input/output operations,
and hundredsof tipson improving
your programming skills! Ask for
No. 21948, only $16.95.

SpeakSinclair fluent ly with
practical, usable BASIC
programming help from Sams
ZX-81 BASIC BOOK,No. 21957,
for only $12.95. Continue the
conversation, in Sinclair machine
codethistime, wit h ZX-81 USER'S
HANDBOOK, a useful reference
that also teachesyou the detailsof
ZX-81 hardware and interfacing,
and more.Ask for No. 22012,only
$13.95 (tentative).

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

device . The enhancer can also be used for
recording. According to the manufac tur­
er , if that is done, and if the SHARPNESS

and FILTER controls are set fully clock­
wise, the enhancer will boost video sig­
nals about IO dB at 2 MHz.

Stabilizer
Another effect of the rise of interest in

home video is the corresponding rise in
video piracy . That's not too surprising
considering the high cost of pre-recorde d
tapes . What's also not too surprising is
that tape distributors took strong steps to
minimize that piracy as soon as they real­
ized what was going on.

As a result, many schemes that alter the

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

Onceyou know a little BASIC,
you canuseyour computer to play
checkers, predict human choices,
make deductionsfrom stored data,
generatepoetry,and simulate
counseling bya psychiatrist!
EXPERIMENTS IN ARTIFICIAL
INTELLIGENCE FOR SMALL
COMPUTERS showsyou how, and
helpsyou translate the programs
into the BASICversion you need.
Ask for No. 21785, only $6.95.

To order these SamsBooks or
to get the name of your local
Samsreta iler. call 800-428-3696
toll-free or 317-298-5566and
refer to our ad #AD250

1:1.
SAMSBOOKS
HOWARD w. SAMS & CO.• INC.
4300 West 62nd Stre et
P.O. Box 7092
Indianapolis. IN 46206

sync pulse-train came about. What those
schemes do is make a tape copied from
the original almost unwatchable, as the
video will roll and/or jitter. The original,
however , can still be viewed on a stan­
dard TV receiver.

At least that' s what's supposed to hap­
pen. As it turns out, however , even the
original can be unwatchable ifit's viewed
on a TV-set with a limited range vertical
hold , oron some pre-1977 models. That' s
the where the stabilizer on the video con­
trol comes in. It eliminates the roll and
jitter associa ted with tapes recorded using
such anti-copy systems . It' s use is again
very easy- just tum it on using the ON/

BYPASS switch, and rotate the LOCK con­
trol until the picture" locks in."

RF modulato r/distribution amplif ier
The video controller also features a

full-range RF modulator, as well as a
distributi on amplifier capable of driving
up to three VCR 's. The modulator has
seperate LEVEL and CONTRAST controls,
and its output is front-panel switchable
between Channel 3 and Channel 4 . The
LEVEL control varies the amount of signal
coming from the unit, while the CON­

TRAST control sets the picture ' s contrast.
The inclusion of the distribution ampli­

fier allows copying videotapes (even up
to three copies at a time) while minimiz­
ing the losses usually associa ted with that
procedure .

The ATOC 1Il is housed in a single,
compact, brushed-aluminum cabinet. In­
put and output connections are done using
a series of rear-panel phono plugs. One
minor problem here is that a lot of pieces
of video equipment use " F"-connectors
rather than phone plugs. But, all that
means is that , if your cables are already
termin ated with " F"-connectors you' ll
need to purchase a couple of inexpensive
adaptors.

The unit requires 12-volts DC for
power. Because of that , it can be used
for field or remote applications as it can
be powered from a portable VCR' s batter­
ies. A 12-volt DC wall-plug-type power
supply is provided for home use.

The manual provides simple step-by­
step instructions to get the unit up and
running in a matter of minutes. It also
gives a very brief discussion of the var­
ious functions and illustrates four sample
applications . But, unfortunately, that is
about all that's included . It would have
been nice to see some technical informa­
tion , as well as more on some of the other
applications for the device .

All-in-all, however , the ATOC III
video control is an attractive unit that
works exact ly as claimed. And another
nice feature is its price . If you were to buy
separate units to do all of the things that
this one does, you could easily spend over
$400 .00 , and wind up with a rat's nest of
wiring. On the other hand , the suggested
list price of the ATOC 1Il is just $279. 95,
and it' s well worth it. R-E
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Picturewhereyou
can gowitha $99~computer.
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IKCassettes for basic computer: $9 00each
o I)Sl1tistics 0 3) S~~2

Includes Statistics, Rings Around Saturn,
Regression andTrend, SecretCode, Mind
CHISquared Textand Boggling, Silhouette,
GraphicsPlot Memory Test, Metric
o 2)SuW~ 1 Conversion

"Invasion fromJuJiter, 0 4)S!'P!r P!!'8!:!!!! 7
Skittles, MagicSqaare, Racetrack, Chase, Nim,
Doodle, Kim, Liquid TowerofHanoi, Docking
Capacity theSpaceship,Golf

-
Otv.Price Amount"

1'51000
Comouter $99.95
16KRAM $49.95
lK
Cassettes $ 9.00
16K
Cassettes $15.00
Shi ing/
Hl!alln'ir $ 4.95 $4.95

'U .S.Dollars Total:

Checktheboxesofallsoftware cassettesyouwant.If
youbuyl!!lY three cassettes,getl!!lY fourth onefree.
You must circle theonecassetteyouwishto receivefree.

Call tollfree: 800-543-3000.Askforoperator
509.InOhio call:800-582-1364.Askforopera­
tor509. InCanada call513-729-4300, operator
509. Haveyour MasterCard orVISA ready
whencalling. Phonesopen 24hoursa day,7
daysa week. Thesenumbersarefor orders
only.

If youwantinformation, pleasewrite:
Sinclair Research Ltd.,2 Sinclair Plaza,
Nashua, NH03061.

Call toll free

Cassettes for16K Module' $1500each
o 5)Spa.. Raiders, Bomber to catalog, maintain
Thepopular Arcade records,keeptrackof
games accounts
o 5)The B.i8l.!t Simulator 0 1IlVU·CALC
Controla highly Financial analysis, budget
maneuverablelight and projection tables;a
aircraft powerful analytical tool
o 7H:hess 0 12) TheCo!.'P.on~~
Sixlevels ofdifficulty Listcoupons bystoreor
o 8)llac~on andDice type
o ,)TheCube Game 0 13)TheStock QP.tion

One, two or three ~ I
dimensional cubepuzzle Calcu1ate lasttrading day:
solving evaluate ROI, annual ROI
o 10) The~r and NET worth I
General purpose 0 14)S~rMath
informationstorage and Fivelevels of difficulty I
retneve program. Use It .

800·543·3000

10days. Ifyou'renot entirelysatisfied, just
returnit tousandwe will refund your money.
(Sorry, norefunds on software.)

03
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The Flight Simulator
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The16K Memory Module. More power toyou.
Foronly$49.95more, youcanpurchase

our16KMemory Module anduse even more
sophisticated software. Choose from a wider
selection ofgarnes, educational programs
andbusiness/householdapplications.

The 16K Memory Module plugs rightonto
the backofthe Timex/Sinclair 1000andpro­
vides 8 timesmore memory capacity.The
perfectwaytoexpand yoursystemwithout
emptying your wallet.

Rememberwhentheysaidallcomputers
would beaffordablesomeday?

Well,heretheyare.Alloneofthem.

Acomputer even the
merely curious canafford.

The factthat computersarehere tostay
is probably reason enough toorder now.

However,wealso featurea specialsoftware
offering.Whenyou buy threecassettes, you get
a freecassette. Itsassimpleas that. Andnow
you canbuythe computerandboth1K pro­
grams and 16K programsright from your
home.Nocrowds, nowaitinglines, noparking
worries.Selectingfromsuch a large variety
ofsoftware has never been easierormore
convenient.

Butyou have toorderright away, this is a
limitedtime offer.

How toordertoday.

Theonly $99.95 computer.

The TSI000is designed preciselyforY1U.
Anyone canafford it.Anyone canlearnhow
touse it.

Sonoweven the curious cantakeadvantage
ofour manysoftware cassettes,whichwork
witha standard cassette recorder.

TheTSI000comes witha completesoftware
catalog anda comprehensive instructionbook
writteninclear, simpleEnglish.Andthe com­
puterhooksup toyour TVforvideodisplay.

Nowonderthe TSI000is the fastest selling
personalcomputerever. And Sinclair will let
you try it inyour home for 10days at no risk.

Buy threecassettes, getone free.
Agood reason toordernow.

Call our toll freenumberanduseyour
MasterCard or VISA. Orsendthe coupon
with a check or money order.

Thentry outthe Timex/Sinclair 1000 for

Now youdon't have tospendhundreds or
even thousands ofdollars toenjoysome really
useful andinteresting software programs.

Youcanown a full powered TSI000personal
computerfor only$99.95.And you canbuyit
directly from Sinclair Research, the company
thatpioneeredthe affordablecomputer. Only
Sinclair has made this revolutionarynew tech­
nology possible, witha unique Master Chip
which replacesas manyas 18 chips usedin
otherpersonal computers.

The TSI000is the lowest pricedpersonal
computer onthe market. Inaddition tobeing
veryaffordable, it's veryexpandable.

Youcanselectfrom a numberoflK software
programs for the basiccomputer. You canalso
learnhowtowrite your own programs.
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TOP 10 ARCADE GAMES
VIC·20TAPE PROGRAM SALE!!

Rank Name List Sale
1. Super Paratrooper (Fantastic) $24.95 $19.95

2. Exterminator-Plus $24.95 $19.95
(Better than Centipede)

3. Cricket (Better than Frogger) $24.95 $19.95

4. 3-D Hackman (3-Dimensional) $24.95 $19.95

5. Snackman (Better than Packman) $19.95 $15.95

6. Bug Blast (Creepy) $19.95 $16.95

7. Anti Matter Splatter (Nuclear Disaster) $24.95 $19.95

8. Bombs Away (Great) $18.95 $15.95

9. 3-D Maze-Escape $16.95 $14.95

10. Krazy Kong $16.95 $14.95

BUY ANY FOUR - DEDUCT 10% MORE

VIC·20 ACCESSORY SALE!!

computers-with a host of things in be­
tween. Th e H-25 Dot Matrix Printer is not
your usual step-by-step, solder R 13 to 14
on P9 type of manual or kit; instead, it is
primarily a mechanical assembly with , to
say the least , very little electro nics assem ­
bly involved .

If you have ever examined the inside of
a printer , be it a daisy-wheel or dot mat­
rix, you were immedi ately aware of the
fact that, regardless of the manufacturer ,
the printer was heavily oriented towards
mechanical asse mblies, and perhaps
comp ressed the elect rical/electronics sec­
tion to a small printed-circuit board .

Essentially , we have just described the
" generic " printer, but there is nothing
"garden-variety" or plain about the H­
25. It is specified as a high-speed dot­
matri x printer capable of speeds of up to
150 chracters-per-second and handl es
paper from label size to the oversize d
form s we are used to seeing in com ­
mercial computer installations. What sets
this printer apart from the standard Heath­
kit line is the fact that the H-25 kit, like
other printers curren tly avai lable, is pri­
marily mechanically intensive in design
and asse mbly.

The kit comes in two boxes, one small
and one large . The smaller box, by the
way is the heavier of the two . The large
box contains the molded cabinet, chass is,
and power transformer. The smaller box
cont ains the internal worki ngs and parts
that make up the final printer. Of particu­
lar interest is the method in which those
boxes are packed and the parts identified.
There is a chart that you will find as soon
as you open the box with a "map" of
sorts tellin g you precisely where each
pack of parts is located and its identifica­
tion numb er. That perm its you to unpack
only those components you will be wor k­
ing with, and allows the kit-bu ilder the
option of usin g any con ven ient work
surface-s-ev en the kitchen table-to bu ild
the printer on .

Assembly is broken into small-easy-to­
handl e stages with the first being the
asse mbly of the Circuit Contro l Board.
That small printed-circuit board contains
the control panel that allows you to select:"
onloff line; forms alignment; top of form;
buffer clear, and reset. The board is prob­
ably the most elec tronic-in tensive portion
of the entire kit , and requires less than an
hour to compl ete . There really isn't all
that much to it as it consists of a few
LED' s ,. an IC , and some swi tc hes,
together with a flat cable assemb ly .

The electronics assembly is now es­
sentially over. The first phase of the me­
chanical assembly centers around the
assem bly of the carriage, with the bear­
ings and other components that form the
mechanics of the carriage and stepper­
motor for the print-head assemb ly . Those
were no surprises and the mechanica l
asse mbly was we ll-s up po rted by an
almost lavish use of illustrations.

Moving right along. the assembly steps

to-comprehend steps . Up until very re­
cently, the emphasis was towards elec ­
tronic devices ranging from simple test
eq ui pme nt to full-function , di git al

1. TRACTION·FRICTION LINE PRINTER This new COM-STAR
deluxe printer, prints 8'h" x 11" full size letter quality single,
roll or fan fold paper, labels and etc. Impact dot matrix bi­
directional 40, 66, 80, 132 columns. Includes interface cable
that plugs direct into the VIC-20 computer, no other costly in­
terface is needed. List $599.00 - Sale $399.00.

2. UP TO 60K EXPANSION MODULE Aero Space designed-6
slot-add up to 6 cartridges- switch select any program.
Start and stop any program with reset button-not necessary
to remove cartridges or turn off computer, saves time , televi­
sion and computer (one year warranty) List $149.00 - Sale
$89.00.

• 10 DAY FREE TRIAL
• WE HAVE THE LOWEST PRICES
• ONE DAY DELIVERY EXPRESS MAIL
• FREE CATALOGS
• WE LOVE OUR CUSTOMERS!

PRDTECTD
ENTERPRIZES (FACTORY·DIRECT)

BOX 550, BARRINGTON, ILLINOIS 60010
Phone 3121382·5244 to order

MOST READERS OF RADIO-ELECTRONICS
have assembled at least one Heathkit , and
are famili ar with their "goof-proof" in­
struc tions, large illustrations, and easy -
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the installation and alignment of the trac­
tor bars and rather sturdy (yet plastic­
molded) sprocke ts. Following that align­
ment procedure , the previously assem­
bled stages are integrated into a hinged
prin ter co nfiguratio n that allows the
assemblies to tilt-out for maintenance as
well as paper loading.

The electronics section is now wired , if
you can call making a few connections to
a bridge rectifier and terminatin g cable
asse mblies wiring . The three factory­
wired-and-t ested printed-circuit boards
containing the logic , driver and printer­
mot or co ntro ls are installed and in­
terconnecting cables are terminated. A t
that point, there are two different levels of
tests you can make. One relies on the
LED indicator s on the circuit boards; the
other assumes that you own a YOM, and
consists of a series of voltage and resist­
ance tests.

With the mechanical and electronic /
electrical assembl y out of the way, your
attention is directed to the cabinet, where
you will assemble the two halves into a
very functional and attractive cabinet.
Despite the fact that the cabinet is molded
plastic , an interesting construction tech­
nique is used, whereby you gently heat
threaded brass inserts with a soldering
iron . Those heated inserts work their way
into pre-drilled holes in the cabinet halves
and form the threaded " bases" for the
final assembly.

Perhaps the best part of the H -25 Print­
er, is not the printer itself, but rather the
detailed and compl ete documentation .
The two manual s cover assembly, test
trouble shooting, an excellent section on
configuring the printer , as well as your
operating system. The printer operates
with virtually any computer with an RS­
232C interface and it also offers a TTY­
type 20-mA current-loop interface as a
standard feature .

A built -in self test allows you to test
and adjust the printer whenever the need
arises , and a variety of type sizes, are
avai la ble unde r either sof tware or
hardware-control (a series of DIP switch­
es located on the rear panel allow custom­
applications programmin g). There is an
empty IC socket that will soon be used to
hold a special character ROM to further
enhance the already impressive charac­
teristics. The printer is capable of printing
the full ASCII character and the H -19
graphic set.

Considerin g the complexities involved
in printer design and manufacture , it is
quite novel to see and experience first­
hand the first and probably only com­
mercial grade dot-matrix printer available
anyw he re in kit fo rm, whic h was
obviously designed in such a manner that
the printer could literally and actually be
assembled on a kitchen table . There isn 't
ano the r printer se ll ing fo r under
$1000.00 that can make that statement.
The model H-25 printer sells for $899 .00
in kit form. R-E

One Piece Phone
PLUS Auto Dialer Kit
Retail Value $125

now OnlY 639.95

Dept.03D
110 Painters Mill Rd. OWings Mills, MD. 21117

chanical components .
The last phase of the purely mechanical

assembly involves the Paper Drive Unit.
That unit has a unique sensor that uses a
mechanical disk rotating between an LED
and a photo-transistor that forms an aud­
ible alarm to alert you to either a paper
jam or "out-of-paper" condit ion . The
senso r-disk is a pl ast ic cas ting and
according to the instructions could have
burrs. We strongly recommend that you
follow the cautions and sugges tions as to
inspection and deburring to insure that the
disk will rotate freely. If you fail to follow
those steps , there is a possibility that the
sensor system will fail to operate.

The assembly stage is completed with

CALL TOLL FREE (BOO) 638-6170

BIA"O "BU\ ,
fAClOft1'EftfECl.

SPECIAL
COMBINATION OFFER

AUTOMATIC
PHOnE DIAL
KIT

Cordless Phone
PLUS Auto Dialer Kit

Retail Value $225

now OnlY 689.95
TO ORDER: Send check or money order to

The Baystar Company at our address below. Credit card
holders can speed delivery by using our toll free number.
Md. residents add 5% tax.

QUALITY PHONES FCC APPROVED

YOUR
CHOICE OF nE PIECE OR

CORDLESS PHOnE
Foreign price cutting has forced this leading manufactu rer to liquidate
stock of phone dialer kits and fully-assembled telephones . Dialers
operate with any standard phone, store up to 11 phone numbers, call
any one at the touch ofa button. Phones are first quality,sold by leading
retail stores and catalogs throughout the U.S. Together, -
it's an unbeatable buy. PLEASENOTE - Phone dialer is
an intermediate kit requiring soldering wire connections. 11I11
A great one-evening project. All parts and complete,clear
instructions included.No electronic knowledge necessary.

Monday thru Friday 9 a.m. - 5 p.m. Eastern Time
all other times

(800)257-7850
Md. residents call
363-4304

© 1983 The Baystar Company

GUARANTEE OF
FACTiON: .

SATIS omplele sabS-
We guaranlee ~ nes and l<ilS.
taclion on ~" tel;salislied
II not comp e lurn phOnes
wilhin 30 da~s~~~ and all I<il
in good con 'sed pur chase
malenals unu m'plly retunded.
price will be pro

DIALER KIT
INCLUDES:

• advanced microprocessor
• 2 integrated circuits
• programmable keyboard
• solid-state power supply
• two-sided printed circuit

board
• all other necessary parts

for completion

to the printer chassis where, besides me­
chanical construct ion, you do have some
opportunity to use a solderi ng iro n,
althoug h only to make up some in­
terconnecting plugs. Here the soldering
will involve spring clips that will be in­
serted into connectors. It would be wise to
have some sort of a protective covering on
your work surface to prevent scratching
both the painted chassis and the surface
you are working on. A ruler become s
quite useful and some caution as to insur­
ing that you have selected the correct
factory-assembl y cable is in order. You
also get a chance to use a ruler and pliers,
while aligning shafts, installing pulleys,
belts, and a number of other purely me-
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Multlvlslon
1001 Kingston Pike

Knoxville. Tennessee 37922
(615) 691·9087

RS
Nevada Satellite

4092 Olive
las Vegas. Nevada 89104

(702) 452·5509
(702) 452·6975

ILLASPIE DISTRIBU

(408) 730-2500

GILLASPIE & ASSOCIATES INC.• 365 SAN ALESO AVE. , SUNNYVALE. CA 94086
CIRCLE 6 ON FREE INFORMATION CARD

Engineered to meet your highest specifications in audio and video satellite receiving.
BacKe by dependable ana authoritative facto~service, to assist you in reliable installations.

re cable, industrial, multi-term! a or home satellite receiving,
laspie products will earn your c n enc



Learning
electronics
• ••IS no pICDlC.
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At anylevel it
takesworkand
a few sacrifices.
ButwitheIE,

~ it's worth it.
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Address Apt. _

RE-54

Patternshown on
oscilloscope 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
info rmation on independent home
study. For your convenience, we'll try
to have a CIE representative contact
you to answer any questions you may
have.

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

MAIL TODAYI

Age Phone(~reacode)I--------------

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

City ---,- _

State Zipl _

facts abou t circuits and transistors.
Electronics is interesting! It is based
on recent developments in the industry.
It 's built on ideas. So, look for a
program that starts with ideas and
builds on them. Look to CIE .

Programmed learning.
That' s exactly what happens with

CIE's Auto-Programmed" Lessons.
Each lesson uses famous "programmed
learning" methods to teach you
important principles. You explore
them, master them completely, before
you start to apply them. You
thoroughly understand each step
befor e you go on to the next. You
learn at your own pace.

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

Experienced specialists work
closely with you.

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

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

I 1776 East 17 th Stre e t , C le v eland , Ohio 44114
Accr edited Membe r National Home Study Council

I DYES . . . I want to learn from the specialists in electronics - CIE . Send me my FREE
CIE school catalog . . .inciuding details abou t the Associate Degree program . . .plus my

I FREE package of home study information.
Print Name _

I
I
I
I

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

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

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

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

Why electronics training?
Today the world depends on

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

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

CIE home study courses are designed
for ambitious people at all entry
levels. People who may have:
1. No previous electronics knowledge,
but do have an interest in it;
2. Some basic knowledge or experience
in electronics;
3. In-depth working experience or
prior training in electronics.

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

Many people can be taught
electronics.

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

CIE specializes exclusively in
electronics.

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

Learn ing electronics is a lot more
than memorizing a laundry list of



For $35.50

Here's your best YOM value.
-- It's compact, drop-proof (3 feet) and provides 21

color-coded ranges-volts, milliamps, ohms,
temperature scale and decibels. True quality Instru­
ment foryour portable applications. Tough, accur­
ate, taut-band meter, fuse-protected. Sensitivity
20,000 ohms/volt DC. High-Impact case, colored
bright orange. Snap action, dual-detent range
switch. Range limits: 1000V DC and AC, 250 rnA
DC, one megohm, +200·C. Battery Test provision.
Meter OFF position. Temperature scale (special
probe optional).

WV-547D. Same instrument in impact-resistant
car rying case. Handle converts to tilt stand.

$39.95

Want full tec hnica l detai ls and a demonstrat ion? Call to ll-free , 1-800-523-3696, for the VIZ distributor near you.

Look to VIZ for value, ql:lality, availability.
Over 70 instruments in the line- PLUS full accessories.

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

CIRCLE 73 ON FREE INFORMATION CARD
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FIG.1-THE MAJOR SYSTEMSand subsystems ofthe Automatic Flight Control System on the Boeing
757/767 aircraft.
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In the beginning

Impetu s for this concept came with the
first oil embargo Iayears ago . The airline
industry found itself with a fleet of fuel­
hungry jetliners and it-had to find some
way to make its aircraft more efficient.
Thus the research for the new aircraft
began.

Luckily, the time was right for the air­
line indu stry . The digit al microprocessor
revolution was exploding. Earlie r digital
computer s had been both too large and
cost ly for installation aboard the average
airliner. Almost immediately , research­
ers saw the possibiliti es of the new com­
puter s and began working with them .

Some of the groundwork was already
laid with the digital av ionics package
slated for the SST (SuperSonic Transport )
that was later scrubbed. It was continued
d uring the NA SA/ FAA Adv a nce d
Avi'onics Program that aimed at develop­
ing ad van ced di splays and fli ght­
management systems . A Boeing 737 was
configured into a test vehicl e .

Wor k on the research 737 incorporated
digital flight controls, a digital navigation
and guidance computer. and digital instru­
ment displays. The program also gave the
fir st practical dem on stration of fo ur ­
dimensi onal navigat ion , in which an
airliner ' s flight in all spatial planes, as
well as speed, were contro lled . That al­
allowed the time of arrival at spec ific
locations to be calculated precisely .

Military work on the YC- 14 Adva nced
Medium STOL prototype and the B- 1
bomber furth er adv anc ed th e co m­
puterized flight deck. It pro vided experi-

ence with an advanced attitude direction
indicator that had many of the features
now built into the 757/767 system. It
further aided the integration of all the
systems, including software .

Early problems
According to Boeing , the most trouble­

some prob lem in the early development
was the lack of an acceptable interface for
the major subsys tems . Thu s, much re­
sea rch focu sed on finding a standard
through which all the control systems
could be interfaced .

That task was given to Aeronautical
Radio Inc ., an airline industry-sponsored
think -tank , which in its earliest days was
re spon sibl e for standardizing av ionic
communication s. ARINC began its work
and eventually develop ed the nece ssary
standard .

Called ARINC Standard 429, it is a
serial communications bus designed for
the requirements of commercial airliners .
That standard operates at 12.5 and 100
kHz over 122 twisted, shielded-pair in­
terconnections.

It carrie s information to and from the
sys te m compon ents asynch ron ou sl y .
Data is sent one bit after another, with the
approp riate start and stop bit ahead and
behind each digital instruction.

Th at net work ties together all the
pieces of the Boeing Flight Management
System . Thro ugh it , data can be fed to the
master component. the Flight Manage­
ment Computer (FMC ). The FMC " lis­
tens" to and " talks" with all the other
memb ers of the avionics man agement

system and interprets the information fed
to it.

Each major subsys tem uses a separate
interface bus . For instanc e, the Flight
Management Computer and the Electron­
ic Flight Instrument System each listen on
23 buses . Thu s a unit may have anywh ere
between II and 23 transmitters and re­
ceivers incorporated with in its integrated
circuitry. Non-FMS digita l system s, such
as the anti-skid and flap contro l systems ,
also use the ARINC system .

Addition all y , a n o t he r ARINC
standard--453- runs at a high er data
rate, I MHz. Cap able of handlin g more
information more quick ly, it is much like
Standard-429 and link s the weather rada r
recei ver/tran smitter with the Electronic
Flight Instrument System (EFIS) Symbol
Generators. EFIS generate s the displ ay
data on each pilot's high-level , color
graphics CRT display unit. Tho se dis­
plays replace many of the traditi onal read­
outs assoc iated with an airliner 's instru­
ment panel.

The data flowing back and forth on
those buses constantl y update not only the
FMC, but also each linked subsys tem as
ne ed ed . Each e le c t ro n ics pac kage
" hears" only data intended for it on the
party-line system. The network has been
engineered so that each byte of data is
encoded with special start and stop bits.
Onl y those segments of the system that
are capabl e of decodin g tho se bits are
affected by a particu lar command .

Thu s, if a data byte is supposed to be
used only by the Automatic Flight Con­
trol System, the other major subsystems
will ignore it.
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One of the most notable features of the
computerized flight deck is its level of
redundancy. For instance , not only is
there one FMC for the pilot, but there is
another for the co-pilot. The plane can fly
with either FMC or manually .

If a major failure should occur, then
backup liquid-crystal-display gauges and
dials take over and provide critical read­
outs in place of the FMC.

Other subsystems
While the linchpin of the system is the

FMC. there are other subsys tems that are
also important. Take the Flight Control
Computer, for exa mple. It receives inputs
fro m the In ert ial Referen ce System
(lRU) , the Flight Manage ment Compu­
ter , the Thrust Management Computer,
the Air Data Computer , the Radio Alti ­
meter (RA), the Instrument Landing Sys­
tem (lLS), and the Control Wheel force
transducers.

The Flig ht Co ntro l Computer com ­
mands the airliner 's control surfaces
(flaps , etc.) and engines , and responds to
chang ing condi tions by auto matica lly
altering their settings . Thu s, if it appears
that it would be more eco nomica l to fly
over a storm than through it, the Flight
Control Computer causes the plane to
climb and bank in response to the new
inputs:

While that is taking place, another seg­
ment of the system- the Thrust Manage­
ment Computer-is computing and dis­
playi ng auto thro tt le fun cti on s. It in­
tegrate s signals from the engines , Air
Data Computer, Thrust Mode Selector
Panel , Flight Management Computer ,
and the throttle to provide autothrottle
functio ns for all flight conditions.

For instance , with the thrott les at full
forward , the Thru st Management Com­
puter 'provides maximum allowable en­
gine power without exceedin g operating
limits . Further , performance manage­
ment functions are performed in concert
with the FMC, Autopilot Flight Director
System , and ot he r sys te ms . Th rottle
changes during co mma nd operations ,
such as flig ht level changes, are per­
formed-automatically . And , in the event
of a missed approach, the Thru st Manage­
ment Computer provides the maximum
allowable thrust when go-around is com ­
manded by the flight crew .

Of even more interest from a technical
standpoint is the new Inerti al Reference
Unit (lRU) . Whi le man y people are
somew hat familiar with the typical gyro­
compass, the IRU uses a laser-controlled
gyro for positioning . Unlike the tradition­
al gimballed gyrocompass, there is only
one moving part .

Called a Ring Laser Gyro , it uses a split
laser-beam travell ing in opposite direc­
tion s around a closed triangular path.
When angular motion is introduced , a
fre que ncy diffe re nce is detected and
measured by photodiodes. That is con­
verted to a digital output for use in the

IRU computer. Three laser gyros are re­
quired for each IRU system, one for each
axis.

In the align mode , the IRU is able to
align itself to the local vertical, true north
a n~d a n es t i ma te d l at it ud e b y
gyrocompassing . No heading reference is
required , because the IRU analyzes the
spin vector generated by the earth' s rota­
tion to compute true north . Initial posi­
tioning must be entered through the In­
ertial Reference Mode Panel (lRMP) .
However, the last position of the previous
flight can also be used to allow the IRU to
compute a magnetic head ing . The IRU
also provides similar fu nct io ns for
navigation and altitude.

F;om all of that you can apprec iate the
level of sophistication needed not only in
the hardware , but also the software . The
program ming for the Flight Management
Computer alone took more than 100 man­
years to create, test , and debug . It was
then sent through exhaustive testing not
only by the Boei ng Co . , but also by the
Federal Aviation Administration.

lt is a highly structured program, says
Larry Bowe , head of engineering for
Sperry Flight Systems, developer of the
FMC. It' s also a very capable one . It' s
possible for a pilot to program route and
destination into the FMC and then let the
computer fly the plane from takeoff to
touchdown. Further , it will also alert the
crew via the Engine Indication and Crew
Alerting System that something is amiss
in time for the pilot to take over.

The beauty of the total package is that
it frees the pilot from many of the chores
that he used to do manually . No longer
does he have to compute the weight, tem­
perature , we at her , wi nd, and othe r
parame ters for a takeoff. With a few but­
ton pushes, the system does it for him .
Long, in-flight computations are also eli­
minated . Thu s, the pilot can now become
a flight manager .

Pilot reaction
Pilots are ecstatic about the results .

They like the displays and the possibility
of using less fuel. They also like the Boe­
ing " quiet, dark cock pit" concept, in
which indicat ions of system operatio ns
are reserved for condit ions that require
actions by the flight crew . There are very
few distracting lights that signify normal
operation on the flight deck.

In addition , the major functions of op­
eration, status, and maintenance have
been separated so they may be brought to
the attention of the flight and ground
crews selectively as they are needed .

So, what began as an attempt to save
fuel by the airline industry has now turned
into possibly the best aircraft in the air. In
fact, if you fly on it, you' ll never know
whether the computer or the captain is
doing the work .

Next month we' ll present a detailed
description of the displays and major sub­
systems of this system. R-E

Atari
Videogame
Controller

Add excitement and high
scores to your home
videogame. This easy-to­
build joystick replacement
for yourAtari VCS gives you
improved control plus a
rapid-fire option and a tilt­
activated fire switch.

DAVID J. SWEENEY,

IF YOU ARE THE PROUD OWNER OF AN

Atar i VCS home videogame, you've
probably spent more than a few evenings
at home nursing a pair of rather sore
hands. The reason why is that the Atari
joysticks, which despite their short­
comings are still considered to be among
the best available , are built to endure the
excite ment and pressure generated while
shooting dow n those Space Invaders, or
what have you, but your hands most cer­
tainly are not. Partially because of that,
and partially because videogame players
are always on the lookout for anything
that might help improve their score, a
who le indu str y (a lthough, gra nted, a
small one) devoted to supplying aftermar­
ket game controllers has sprung up. Most
of those , however , are simply better (we
hope !) joysticks . What about a different
approac h? The joystick replace ment de­
scribed here, which, incidently , does not
resembl e a joystick in any way, will add a
new dimen sion to your home videogame
action. Among its advantages are that it is
easily built , comfortable to 'use , and adds
a couple of features not found in the stan­
dard Atari units-those are repeat-fire ac­
tion and a tilt-controlled switch. What's
more , the project is very economical to
build and opera te.



~-----------

A SANDWICH BOX covered with wood-grained paper makes an inexpensive case.

Comparing the controllers.
The controller that is supplied with the

Atari videoga me system (see Fig . I- a)
uses five compression switches to control
the game action . Four of those switches
are operated by the joystick; the fifth is
controlled by the red FIRE button ; for sim­
plicity ' s sake , we' ll call those fi ve
switches UP , DOWN, LEFT", RIG HT , and
FIRE (see Fig. I-b ). All of the switches are
momentary . normally open, SPST types.
Game software is designed so that the
action on the screen is controlled by the
opening and closing of those switches ,
which , in turn , is controlled by the move­
ment of the joystick . In other words , if
you move the joystick to the left . it will
close the LEFT"compression switch (more
on that shortly), and the software will
move the appropriate objec t (gun. ship,
Pac-M an , etc .) to the left ; moving the
joys tick up will move the objec t on the
screen up. etc. Moving the joystick di­
agonally closes two switches at once.
moving the object diagonally.

Any joystick substitute must also pro­
vide an arrangement of five switches .
This device uses four pushbutton momen­
tary SPST switches and one internal tilt­
contro lled mercury switch. Figure l-c
shows the location and function of those
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ing on how the TI LT SELECT switch is set,
shots are fired at a rate of about lO-per­
second for as long as the fire switch is
pressed or the unit is tilted . The circuit
used to do that is relatively simple, in­
volving mainly a 555 IC oscillator and a
reed relay. Basically , the oscillator is
configured to open and close the relay at a
rate of 10 Hz which, is about the fastest
rate that you achieve manually. There is
one other thing we should point out here:
some games limit the number of shots you
can take at a time-in Space Invaders, for
instance , you can not take a second shot
until the first has compl ete ly cleared the
screen. Our contro ller can not override
the software and chan ge that.

Construction
Building our videogame controller is

almost easier than describing it; it in­
vo lves littl e more than installing the
switches and repeat-mode circuitry into a
suitable case . Let's tum our attention to
that case for a moment. Considering the
simplicity and low cost of our controller,
it would seem a waste to house it in some­
thing that would cost more than the device
itself. But, on the other hand , some sort of
attractive case would be desirable . We
dec ided upon a rather nice , if unlikely ,
compromise. The case you see in the
photographs is nothin g more than a re­
frigerator sandwich box, the kind that you
can get in any discou nt store or super­
marke t; we dressed it up a little by putting
some wood-gra ined self-adhesive paper
on the lid. In use, we found that the case is
easy on the hands and that it stands up
well to the stress and perspiration sure to
b e ge ne r a te d wh en pla yin g a n)
videogame. In fact , the case has with­
stood eight months of hard use by a vari­
ety of players with no visible bad effec ts .

One problem did develop concerning
the switches. First of all, they are rather

.small and easy to miss in the heat of
" battle. " Also, use over extended per­
iods of time resulted in quite a bit of wear
and tear on the fingers. The solution to
both those problems was rather simple­
an old belt was cut into strips that were
used as switch covers. The strips (which
measure I x Y2 inch) are installed simply
by punching a hole in one end and screw­
ing them down next to the pushbuttons so
that they lie over them .

The repeat-mode oscillator can be built
using any constructi on tec hniqu e and
parts placement is not critical. The oscil­
lator used in the prototype was built on
perforated construction board and point­
to-point wiring was used . The mercury
TI LT SELECT switch is mounted on the
oscillator circuit board using a Velcro
fastener as shown in Fig. 3. That mount­
ing technique was used to allow for easy
switch replacement in the event that it
ever becomes necessary . The battery
holder was made from a strip of alumi­
num that was shaped to fit the battery and
secured as shown.

DO WN

Joystick equivalent

Up or Fire'
Down
Left
Right
Up or Fire'

As you can see in Fig. l- c and the
photos, S I-S4 are located so that they can
be .easily pushed by your forefingers and
thumbs when the controll er box is held.
You're sure to find that this setup will
make playing almo st any game less tiring,
and more enjo yable.

The circuit
The schematic diagram of the replace­

ment controller is show n in Fig . 2. Aside
from the swi tches we 've already dis­
cussed , the bulk of the circuitry involves
the repeat mode . Switch S7 is used to
select either that or the single-shot mode .

In the repeat mode, you no longer need
to push a button each time you want to fire
a shot. Instead , eac h time you press the
FIRE button or tilt the controller, depend-

TABLE 1

Left forefinger
Right forefinger
Right thumb
Left thumb
Internal

Power on/off
Repeat on/off
Tilt select

Locat ion /Function

_ S1 UP S2 DOWN _ ,
S3 S4

• LEFT RIGHT·

" /\ ~I 85
I I FIRE
I

:(INTERNAL)I
\ 1 1 '
'r?
• .1

8 8 8
TILT REPEAT POWER

SELECT ON/OFF ON/OFF

c

Switch

S6
S7
S8

Sl
S2
S3
S4
S5

' Selected by S8

Game
switches

Setup
switches

FIG. l-QNCE YOU GET USED to the switch positions on the controller you 're likely to throw your
orig inal joysticks away!

switches, as well as the unit' s three
others-i-rowaa ON/ O FF , TILT SELECT,

and REP EAT ON/ OF F . Note that the Atari
joystick 's UP , DOW N , LEFT , RIGHT, and
FIR E switches are replaced in our new
contro ller by S I , S2 , S3 , S4 , and S5
respectively. However , the function of
two of those switches (S I and S5) can be
interchanged by using the T ILT SELECT

switch. That lets you choose whether you
want to use the tilt switch (S5) to control
firing or the upward movement of the
objec t on the screen. Needle ss to say ,
whichever function is not controlled by
the tilt switch will be controlled by S I .
The switch fun cti on sllocations of our
substitute contro ller, and their cor re­
sponding joystick functions, are summa­
rized in Table I .
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WHITE

BLUE

BLACK

GREEN

BROWN

BLACK"1
TO
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CONNECTOR

ORANG E " )

BLACK ORANGE

BROWN GREEN BLUE WHITE

Sl
UP

S3
LEFT

S4
RIGHT

S2
OOWN

vides for your hands, the tilt switch and
the repeat function allow you to play
almost any game more aggressive ly. The
sensitivity of the controller could pose a
problem in games that require a light
touch, such as Activisiori's Skiing, but
should help you get higher scores when
you play most other Atari-compatable
games . You 'll need a bit of practice to
master the different motions required by
the controller, but once you do, and once
you see the kind of scores you' ll be run­
ning up, you' ll probably never go back to
the standard Atari joysticks. R-E

R3
47K

FIG. 4-THIS PINOUT of the socket on the Alari
joystick cable can help you 10 wire your own
DB-9S socket.

+ o/l
.01 -=

S5

F:? flB!.

sa
TILT
SELECT

lCl
555 l-=6'--__.J;AJ~

54

Rl
150n

~~S6
r Bl _ON/O F~F !Wi
1. "DC 11k E>-----~==-..

I RYIS7
REPEAT ON/OFF

DB-9S .) In eithe r event, the multi­
conductor cable should be connected to a
terminal strip as shown in Fig. 3, and all
subsequent connections should be made
from that strip . As always, be sure to
provide some type of strain relief for the
cable where it enters the case .

Aside from the relief the controller pro-

FIG. 2-HOOKUP OF THE CONTROLLER is easy because the Atari cable is color coded.

FIG. 3-TILT-SWITCH SENSITIVITY can be made adjustable by mounting the Velcro fastener on the
wall of the case instead of on the circuit board.

Hooking it up
To attach the controller to the console,

you can use the cable and plug from an old
controller, or you can make up your own
6-conductor cable . If you would rather
not cannibalize a controller and wish to
make your own connector, the pinout dia­
gram shown in Fig . 4 can be used to help
you wire a standard DB-9S socket for
direct connection to your Atari console.
(Note that both black wires in Fig: 2 are
connected to the same terminal on the

PARTS LIST
All resistors 'I.-watt, 5%, unless otherwise

specified
Rl , R2-l50 ohms
R3-47,OOO ohms
R4-l0,000 ohms
Capac itors
Cl -2.2 ILF, 50 volts, electrolytic
Semiconductors
ICl-555 timer
RYl -5-volts DC relay (Radio Shack 275­

240 or similar)
Sl -S4-SPST normally-open pushbutton
S5-mercury switch (Radio Shack 275-027

or similar)
S6-SPST toggle
S7-SPDT toggle
SB-DPDT toggle
Bl -9-volt battery
Miscellaneous: cord from Atari joystick,

case, perforated construction board, hard­
ware , strain relief, battery clip and holder,
etc.

Before installing the oscillator in the
case, check it for proper operation . The
easies t way to do that is to apply power
and check to see if the relay opens and
closes at a rate of between 8 and 10 times­
per-second . Also, it is very important to
make sure that there are no shorts in the
circ uit. Keep things as neat as possible­
if the nine-volts from the battery were
somehow applied to the controller's out­
puts, cos tly damage to the Atari console
might resu lt.
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Part 3 W E H A VE ALREADY

shown you how to
design a PC board layout and how to
make a photo mask . Now we are ready to
make the foil mask-the first step in
transferring the pattern onto the PC
board .

Making the foil mask
One of the things you' ll need to make

the foil mask-the film that's used to
produce the PC board-is a contact
frame . You have two options here . You
can either spend a lot of money and get
one in a camera shop or you can buy a
cheap picture frame-the kind into which
you slide a photograph; once the photo­
graph is in place , it's held tight against the
glass . .

Working under the safelight , cut a
piece of black paper to fit the inside of the
frame and put a fresh sheet of film on top
of it, emulsion-side- up. Put the positive
you've just made on top of it, emulsion­
side-down . Sandwich the whole thing
together in the frame and use the light
from the slide projector to make the expo­
sure. If you are using a picture frame, be
sure that the film is pressed tightly against
the positi ve and that the positive is
pressed tightly against the glass; if needed
you can use cardboard inserts to accom­
plish that. Keep everything as dust free as
possible.

The length of the expos ure should be
the same as the one you used in the last
step, (see Part 2 in January 's Radio-

Don't let the fear of making
PC boards stop your project
cold. Let us show you the
easy way to make even

complicated boards.

ROBERT GROSSBLATT

Electronics) as long as you keep the dis­
tance to the slide projector the same. Af­
ter you develop that piece of film you will
have a full-size negative of your foil pat­
tern . The only thing you need to do with it
is to check the clear areas and scrape them
clean .

Hold the negative over a strong light to
make sure that the black areas are com­
pletely opaque and that there aren' t any
pinhole s in them . (Pinholes are tiny clear
areas that are caused by dust getting trap­
ped between the two pieces of film when
the exposure is made .) Although there are
special dyes available to correct pinholes,
I've found that the white correction-fluid
used to fix typing errors works well for
small ones (see Fig. 14) . Use a very fine
brush and dab on a tiny drop of the fluid to
cover the holes. Once you' re satisfied that
the holes have been covered and the traces
(the clear areas) are clean, the negative is
finished . If your board is single-sided you

can start preparing the circuit-board
blank, but if you' re making a double­
sided board, you still have a bit more
work to do with the film.

Put the ori ginal 35mm film of the
second side of the board into the slide
projecto r. Tape the positive (black-on­
white) film of the first side of the board to
the wall and project the image of the
second side on to it. You'd think that if
you adjusted the size the way you did for
the first side the two would be the same .
Well, it never works. Slight differences in
measurement can wreak absolute havoc
with the registration of the two negatives .
The only way to be absolutely sure that
the masks for the two sides of the board
will be in perfect registration is to meas­
ure one against the other.

Adjust the projected image to match
the film you've pinned to the wall. There
are two things to check: size and align­
ment. You can use the IC pads to check
for both purposes. Adjust the projected
image so the IC-pad spacing is the same
as that on the film you 've taped to the
wall. Once you've done that, make sure
that both images are in register at the top
and bottom.

If you've made registration marks on
the artwork use those; otherwise use the
IC pads and the feedthrough points as
references for alignment. You may find
that you have to tilt the projector and
distort the image to make everything line
up properly. Pay careful attention to that
part of the process because,- if the two



FIG. 14-TYPEWRITER CORRECTION FLUID can be used to get rid of pinholes in the finished
negat ive.

images aren' t in register , you're going to
have a lot of problems drilling holes once
the board is etched. Obviously there 's
some leeway in all this--even when it
comes to drilling the holes. As a genera l
rule , however, if the size or alignment is
off by more than about Y32 inch you're
going to have real problems.

Errors have a nasty habit of adding to
each other rather than cancelling out, and
that' s the reason you have to measure one
side of the board against the other instead
of using a grid for both of them . After the

exposure has been made and the film de­
veloped, tape the two positives together
to make sure the registration is correct.
Try to line up the holes at both edges . If
they 're off you're going to have to do the
seco nd side of the board aga in. The
chances are, however , that if you've been
careful all along the regis tration will be
correc t.

Once you're satisfied that everything is
lined up prope rly, make the actual nega­
tive (white-on-black) exposure mask for
the second side of the board, check it one

more time, and put all of the negatives
safely away .

Board and processing materials
There are different types of copper­

clad PC-board materia l available. The
differences have to do with the weight of
the copper and the material the board is

SUPPLIES
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FIG. 15-IF THE BOARD IS DOUBLE SIDED, tape one of the negatives to the board and dr ill out four of
the feedthrough holes. Those ho les will be used later to make surethatthe two sides ofthe board are in
register. 1

made from. The weight of the copper
refers to the thickness of metal on the
board and is expressed in ounces . The
best all -around choice is one-ounce
board. The copper is not so thick that it
causes problems when you etch it, but is
still thick enough to allow traces as thin as
1/32 inch. Not only that, but a YI6-inch­
thick trace of one-ounce copper can safely
handle up to five amps; thicker traces can
handle proportionately more.

The best board material is glass-epoxy
laminate; anything else is not as good,
and some types of board, such as phenolic
board, are really junk. There's a differ­
ence in price, of course, but the quantities
you're likely to be using are so small that
the actual difference in cost is not going to
be significant.

Once you've picked out your board,
the next step is to sensitize it; the chemic­
als for that are available from a wide
variety of sources . While it's possible to
buy presensitized board , it's much cheap­
er to do it yourself. (Besides, if anything
goes wrong and you have to redo the
board, you' ll have to resensitize it any­
way.)

There are two types of sensitizers , and
eac h has its own type of developer.
Sens itizers are eit her "negative" or
"positive." Negative sensitizers leave
resist wherever they are struck by light ,
whi le positive sensitizers leave resist
where they are protected from light.

I recommend using the negative pro­
cess for several reasons. First, the addi­
tional mask-making step allows you to
make correct ions more easily to both foil
and etched areas. You can make correc­
tions on the white-on-black film with both
an X -ACTO knife and dye or correction
fluid, and corrections on the black-on­
white one with the knife.

Second, if, for some reason , the mask
does not make perfect contact with the
sensitized board when you expose it (see
below), light may' 'leak" under the edges
of the opaque areas of the film and cause
copper that you need to be etched away . If
you were using the posit ive process, you
might lose some of your thin traces. With
the negat ive process , however , you
would be more likely just to increase
slightly the amount of copper that would
not be etched; you might have to remove a
little copper from traces that ran close
together , but removing copper from a PC
board is a lot easier than trying to put it
back .

Making the board
Cut the copper-clad board large enough

CfJ to allow at least a one-inch border around
~ the negative . If you're making a double ­
o sided board, tape one of your negatives to
g: the board, emulsion -side-down; make
~ sure that the negative is well centered .
u:J Pick four feedthroughs-one near each
6 edge of the board-and dr ill ho les
~ through the negative and the board as
a: shown in Fig. 15. Mark the corner of the
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board by scratching the copper so you'll
be able to tell which is the top .

Turn the board' over and line up the
other negative with the holes you just
drilled ; they should line up perfectly .
Drill holes in this negative for the four
feedthroughs . Mark this side of the board
as well, and make sure you'll be able to
tell which negative goes with which side.

Clean the copper-clad board by scrubb­
ing it with a piece of fine steel-woo l and
household cleanser-a soap pad is per­
fect. The copper probably has some
oxidation on it and you want to make sure
you get it all off. To test whether the board
is clean enough, run water over it- if it's
good and clean, the water will bead, and
not spread out over the copper . (You can
see the same effect on a fresh ly waxed
car.) Dry the board with paper towels and
be sure to keep your hands off it. The
sensitizer won't adhere well to any areas
of the board contaminated with skin oils.

Several companies package sensitiz­
ers , but only a few mix them with a dye.
We recommend using that type as the
sensitizer itself is just about colorless; the
dye makes it easier to see the board during
developing , which makes it easier to tell
when the process is finshed .

The sensitizer comes in an aerosol can
and is, of course, light sensitive. For that
reason , it has to be handled like the un­
exposed film-under a safelight.

Be sure to spread lots of newspaper
around because you can 't really keep the
spray from going beyond the immediate
area of the board. Then, rest the board at a
45° angle and , still working under a safe­
light, apply the sensitizer , holding the can
about 10 to 12 inches from the surface of
the board. The technique here is the same
used in applying spray paint. Keep the
nozzle moving back and forth over the
board and move from top to bottom .
Don 't apply too heavy a coat of sensitizer
or it will run . On the other hand, too thin a

coat will disappear in the developer.
When you've applied the sensitizer to the
entire board, lay it down flat and leave it
alone for about 10 minutes to allow the
sensitizer to smooth out and thicken.

You can dry the board either by letting
it sit overnight, or you can force-dry it in
an oven. If you use an oven, don't let the
temperature get above 110°F. If you do,
the board will get heat-fogged and be
useless- the effect is similar to what hap­
pens when you expose photographic film
to X-rays. Thirty minutes or so is all you
need to oven-dry the board. If you' re
making a double-sided board you' ll have
to spray the other side of the board and
repeat the drying procedure. If you' re not
sure whether the board is dry, smell it; the
drying agents in the spray have a dis­
tinctive odor that will be present as long
as the board is the least bit wet.

If you're making a single-sided board,
all you have to do next is lay the negative
emuls ion-side-down on the sensitized
board, put it in the contact frame, and
make the exposure (see below).

A double-sided board has to be pre­
pared differently to make sure that the two
sides remain in register . Get a slab of stiff
styrofoam- the white packing material
used to cushion radios, etc. during ship­
ping (yo u ca n also fi nd it at man y
flor ists-they use it to prepare flower
arrangements) . Put a wire brad , point­
side-up, through each of the holes that
you dri lled in the copper-clad board .
Then lay the negative on top with the
brads through its registration holes. Place
the board , negative and brads on the
styrofoam and take a piece of glass larger
than the board and push it down over the
board . The brads will be pushed into the
styrofoam, and the negative will be tight­
ly sandwiched between the glass and the
copper-clad board.

The sensitizer react s to ult ravio let
light. Ordinary light-bulbs or a slide pro-



jector don 't put out a whole lot of energy
in that part of the spectrum, but a sun
lamp does. If you don 't have one, you can
use a fluorescent lamp , but the exposure
times will be longer. I use a mercury­
vapor type home sun lamp . With that, I
keep the light about three feet from the
board and use an exposure of about four
minutes. If you use a fluorescent lamp­
fixture with two 20-watt bulbs in it, try
ten minut es as a starting point and keep
the distance between the bulbs and the
board about ten inches. You will have to
experiment a bit to find the correct expo­
sure time .

If you are making a doubl e-sided
board, you' ll need to repeat the process
for the other side . Working under the
safelight, remove the brads, turn the
board over , position the second-side
negative , and re-insert the brads; the rest
of the procedure is the same as that for the
first side of the board.

The next step is to develop the board;
that must also be done working under a
safelight. Make sure the developer you
get is made for the negative-type sensitiz­
er. Don't use a plastic tray, because the
solvent action of the developer will eat
right through most plastics-use a glass
or metal tray to avoid winding up with a
ruined board and a lap full of exotic esters
and ketones . Also, to make your work
eas ie r , be sure that the tray is large
enough to provide a few inches of finger
room all around the board .

Fill the tray with developer to a depth
of 1/2 inch . If you are making a single­
sided board , you can simply lay it on the
bottom of the tray, pattern side up . With a
double-sided board , however , you' ll
have to hold the board by th e edges to
keep it suspended above the bottom of the
tray . That' s because the resist gets really
soft when it' s in the developer and if it

Problem

Cause

Problem

Cause

Problem

Cause

Pro blem

Cause

Problem

Cause

TABLE 1-TROUBLESHOOTING GUIDE

The pattern appears on the board but is washed away by the developer .

1. The sensitizer is sprayed on too thinly
2. The board wasn 't completely dried
3. The board wasn't well cleaned before the sensitizer was sprayed on

No image appears when the board is developed .

1. The exposure was insufficient
2. The board was overheated in the oven when it was dried
3. The developer is exhausted

The pattern is evident but the etchant has no effect on it.

1. The etchant is exhausted
2. The developer is exhausted
3. The exposure was too long
4. The mask wasn't completely opaquex

The pattern is attacked by the etchant.

1. The sensitize r was sprayed on too thinly
2. The exposure was inadequate

The pattern blisters and flakes away in either the developer or the wash.

1. The board wasn't clean when it was sprayed
2. The board wasn't completely dried
3. The sensitizer was sprayed on too thick ly

rubs against anything (including your
fingers) its going to smear and ruin a lot of
work . Gently agitate the solution and you
will see the circuit appear after about thir­
ty seconds.

You can check to see how things are
proceeding by removing the board from
the solution; be sure to hold the board so
that any developer that remains on the
board when you remove it can drain back
into the tray. If the pattern appears clearly
on the board , let the developer drain off
and then dunk the board repeatedly in
water. Don 't let runnin g water hit the
board for the first twenty seconds or so
because you run the risk of smearing the
resist-remember that it' s very soft and
easy to ruin . If you've used a sensitizer
with a dye, the pattern will be easy to see .
If not , you'll only be able to see the pat­
tern by holding the board so that the light
from the safe light will hit it at an angle .
With the res ist still swollen with de­
veloper, the pattern will be easy to see. As
the developer evaporates or is washed
away, however , the pattern will dis­
appear. Just remembe r to keep the pattern
from touch ing anything.

After you've washed the developer off,
blow and shake the excess water off the
board (do not wipe it off) and reimmerse
it in the developer. Give it another 30 or
40 seconds of gentle agitation and then
wash it again. The best time to tell if the
board will etch well or not is when it' s in
the water but the resist is still full of
developer. Every place that was covered
by the mask will shine brilliantly because
the copper won't be covered by any
resist-it will look reall y clean and
polished. If the pattern is mottled , or the
resist won 't clear from the areas of the
board where it's not wanted, you 'll have
to scrub the board clean and go through
the whole process again.

Etching the board

Once the board has been developed
co mple te ly , a safelight is no longer
needed . Etching the board is the easiest
part of the whole process. Ferric chloride
is a popular etchant, but use whichever
one is most convenient for you.

The first step is to heat the etchant up to
1250

• since the hotter the etchant is the
faster it works . Pour the warm solution
into a tray (glass or plastic, as the etchant
will react with almost any metal) . Then,
drill a hole in one corner of the board and
slip a piece of heavy-duty thread through
it. Tie it and use the thread to agitate the
board in the etchant.

When you first immerse the board you
can get a good idea of how easily it will
etch because all the unprotected areas of
the board will turn black as the etchant
attacks the copper. If that doesn't happen,
agitate the board for a few minutes and
then take it out and rinse it off in running
water . The pattern should be shiny and
protected under the resist, but the rest of
the board should be a dull copper color
because of the action of the etchant. Ex­
amine the board closely and if you spot
any problem areas or unwanted blobs of
resist you can scrape them away with an
X-ACTO knife . Constant agitation should
etch the average board in about fifteen
minutes. Take the board out and examine
it periodically. If you spot breaks in the
pattern you can dry the board and cover
the breaks with tape . If one side of the
board etches faster than the other, don't
take the chance of having the faster side
being undercut by the etchant. Dry the
whole board and cover the areas you want
to protect with spray acrylic. electrical
tape , or just about anything waterproof.

When the etching process is finished,
don't scrub off the resist . Wash the
board and dry it with paper towelling.
Drill the holes for the components and
then use a saw to trim the board to size .

If you're making a double -sided board,
drill the first few holes somewhere on the
board where there is room for error so that
you' ll be able to see whether the align­
ment is exact or not. Since you made the
patterns by laying one image over the
other, you can be sure that the size is
correct, but sometimes the negative for
one side of the board can get shifted
slightly and throw the alignment slightly
off. You can usually correct for that by
drilling the hole at an angle , rather than
straight through the board . If you make
your first few holes in a place on the board
where things aren ' t so cramped , and you
drill from the foil side to the component
side , you' ll be able to see whether such a
tactic is needed . Since the negatives were
made in register, if one hole is off to one
side , all the hole s will be off . That,
howe ver, can usuall y be corrected by
drilling in the proper direction and you 'll
never probably find any correction other
than that to be necessary .

continued on page 104
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shaft of the motor. The duration of the
output pulse is compared to that of the
input pulse by two NAND gates. The result
of the comparison will trigger one of the
two pulse stretchers; that in turn will
either set or reset the directional flip-flop.

(The pulse stretchers are required be­
cause in many servo applications-model
aircraft, for example-as many as eight
channels can be in use at the same time
with information being transmitted se­
quentially to as many as eight servos.
Under those circumstances, as many as
25 milliseconds may pass before a par­
ticular servo receives another input pulse.
The pulse stretchers keep the servo motor
running for most of the time between in­
put pulses, keeping "chatter" to a mini­
mum and allowing greater speed and effi­
ciency.)

The output of the flip-flop will cause
the servo motor to be driven by one or the
other of the motor-drive circuits: the cir­
cuit selected will determine the direction
in which the motor will turn. The motor



will tum the output shaft until it reaches a
position that causes the input pulse and
the pulse from the one-shot to be of equa l
durations .

A one-millisecond input pulse will
drive the output shaft of the servo motor
to one extreme, and a two-millisecond
pulse will drive it to the other.

A servo-control circuit
In most applications, you will need to

convert the amplitude of a DC voltage
into a pulse-width-modulated signal that
can be used to drive the servo motor. For
example, you may have a remote TV
camera that you want to be able to aim
from your monitoring location . Your
control console could have a joystick for
that purpose which , when moved, would
move the shaft of a potentiometer.

The output of the potentiometer would
be a DC voltage related to the position of
the joystick and would have to be trans­
lated into a pulse-width-modulated signal
that could be used to control the servo.







FIG. 1-SERVO-DRIVERIC DECODESInput pulses and outputs signals that cause the servo motor to
turn in one directi on or the other.

FIG. 2-ANALOG-TO-PULSE-WIDTH CONVERTER senses DC-voltage level and outputs a corre­
sponding variable-width pulse-st rlnq to servo-d river IC.

"I'drape /~1' commercials andplay //iem.for
Mom and Dadfusr bifore liZ" birt/iday. . .

App licat ions
The output wheel on the servo's shaft

can be attached directl y to a pen or pointe r
for use in a strip-chart recorder . It can be
direct ly hooked to a robot arm using
model-aircraft linkages. For steerable de­
vices , borrow the front-end parts from
mode l-aircraft nosegear. To govern the
speed of a lawnmower , hook an arm from
the servo shaft directly to the lawnmower
engine ' s throttle plate; that should give
you nearly instant control.

RIC se rvos have dozens of uses ,
whether or not you use a comp uter to
control them . Give them a try in your next
project. R-E

Servos can be purchased at most "hobby
s hops" that sell RIC equipment. Check
your local Yellow Pages under "Hobby &
Mode l Construction Supplies." They are
also available mail order; check the ads in
modelling magazines.

Allresistors v.-watt, 5%, unless otherwise
specified

R1 , RS. R7. R9, R.1G--10,OOO ohms
R2-18 .000 ohms
R3-2200 ohms
R4-100.000 ohms
R6-5000 ohms. trimmer potentiometer
R8-10.000 ohms, trimmerpotentiometer
Capacitors
C1-o.1p.F
C2-o.0Sp.F
C3-1p.F. tantalum
IC1-LM324
D1-1N914
Miscellaneous: pe rforated construction
board, wire, S-volt power supply, IC socket,
cable and connector for computer's parallel
port. servos and linkages, etc.

Comp uter control
To control a servo with a home compu­

ter , all you need is one line of a parallel
port and a program with a timing loop that
will provide pulse signa ls of one to two
ms in length that repeat every 20 mil­
lisecond s. The pulses will have to be re­
peated enough times to ensure that the
servo has reached the desired position­
usually half a second is enough to go from
one extreme to the other . Servos are apt to
cause power supply noise , so it might be a
good idea to add a O.OI-p,F capacitor
across the se rvo 's power-supply ter­
minals.

PARTS LIST

servo is ground; red is the positive supply­
voltage, and the remainin g lead is for the
pulse signal.

Apply the control signals from your
generator and be sure the servo doesn 't
jam. A jamming condition is best de­
termined by measuring the current drawn
by the servo. If the current draw exceeds
the midrange idle-current at either ex­
treme of the servo's travel, adjust R8
slightly. (Midrange idle-current can be
measured when the servo is at any posi­
tion other than an extreme. ) If the servo
jams at both travel extremes, adjust R6 to
elimin ate the prob lem . If your servo re­
quires negati ve-going pulses, they can be
obtained by adjusting R8.

R8, for a pulse width ofabout 3 ms. At the
signal input (R5) apply the lowest voltage
you are likely to use and observe the dura­
tion of the pulse on the scope (still con­
nected to the output of IC I-d). Then apply
the highest-level signal you expect to use
and observe the pul se- width . Set R6
(GAI N) so that changing from one input­
voltage extre me to the other results in a
one-ms change in pul se duration . Once
that is achieved , apply the lower-level
signal to the input and adjust R8 for a
two-ms pulse width . A high-level signal
should then cause a one-ms pulse to be
generated.

Connect your servo to the pulse-width
output. The black or green lead of the
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All resistors 'I.·watt, 5% unless otherwise
specified
R1 ":"'-100 ohms
R2-1000 ohms
R3-270,000 ohms
Capacitors
C1--{).1 j.LF, ceramic disc
C2--{).001 j.LF, ceramic disc
C3-22 pF, ceramic disc
C4-47 pF, ceramic disc
Semiconductors
01-2N2222
XTAL1-3.579545-MHz, parallel-resonant

(20pF), HC6/U case
J1-PC-mount RCA phono jack
Miscellaneous: PC board, 9-volt battery,

solder, etc.

Use
Operation of the edi tor is simp licity

itself. Plug PI into the VIDEO OUT jack on
your recorder; then plug P2 into the PA USE

jack on the mac hine. If you have a remo te
pause -con trol, and wish to use it, plug it
into 12 on the editor. If you are using the
pushbu tton-control option, follow the in­
structions in the "Options " section .

To record a black-and-white mo vie
withou t commerci als, perform the
following steps in the order given . First
turn on the editor using S I . That is done
because the relay momentarily closes up­
on power -up , and that can stop the re­
cord er unnecessarily . Then turn the re­
corder on , tune to the channel you want,
and push the RECOR D lever or button . The
VCR will now automatica lly stop during
color commercia ls. and then restart when
the movie resumes . That is all there is to
it.

To tape commercial-free programs
while you' re awa y, simply leave the edi­
tor on and set the recorder' s timer and
channel-se lector . and put the reco rder in-

continued 011 page 104
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N?~
RYl

(ON PC BOARD) Rl
27K

PAUS E button depres sed . If you get a read ­
ing , use a 5% resistor of that value (or
clo se to it) for Rx . (Note: some VCR' s,
such as the Son y 5L-5000 will not need
that resistor.)

The adaptor can easily be built on a
Ilj~-inch square piece of perforated con ­
struc tion board . Use a lengt h of 2­
conductor speaker wire to connect PC I to
the board and use jacks and plugs of the
appropriate size for connection to the ed i­
tor and the VCR . Attach PC I to the VCR
by placing a piece of doub le-sided tape
over the photoc ell. A hole should be cut
out of the middle of the tape over the
photoce ll and the assemb ly stuck over the
VCR' s LED PAU SE ind icator.

+ PARTS LIST-SIGNAL GENERATOR

J l

The following are available f~om Technico
Services, 1920 W. Commonwealth Ave.,
Box 20HC, Fullerton, CA 92633: kit of all
parts, less case, (CK-2), 554.00 plus 53.50
postage & handling (nonrefundable); PC
board only (CK-1) , 510 .00, postpa id ;
assembled and tested calibration tool
(3.58-MHz signal generator) (CAL-3),
510.00 , postpaid. California residents
please add 6% tax.

FIG. 1D-BUILD THIS PAUSE-CONTROL conve rter If your VCR uses pushbutto n-type cont rols.

FIG. 9-OUTPUT JACK, J1, can be mounted on
PC-board by dr illing out large foil pad com­
pletelrand running resistor lead to trace leading
to it.

machine is in a pause state .
Resi stor R, is required by many sys­

tems. To find out whether you need to
include it, measure the resis tance across
the plug of your remote control with its

Jl
OUT

C4
47pF

Rl t~-

I-B1-'1}+ 100~
9V C2 R2

0.001 1K

G
f

Cl R3
0.1 27~K

XTAL1
3.58 MHz

14----- 2 INCHES----.

triggers the 2-Hz oscillator form ed by
IC I-b and ICI-c , which in turn, cause s
swi tching transistor Q I to output a pulse
to the VCR ' s PAUSE jack.

Th at pulse is interpreted by the VCR's
microprocessor as a signal to stop the
machine and to light the PAU SE LED. The
illu minated LED~causes 9 volts to flow
through PC I , taking pin I of IC l- a high ,
and stopping the pulse generator. When
the relay opens after the commercia l(s),
pin 3 of IC I-a goe s high aga in (pin I is
high and pin 2 is low) and ano the r pu lse is
genera ted that cau ses the recorder to start
~p . Tra nsi stor Q2 and LED I are
optional-they substitute for the covered­
up LED on the VCR to indicate when the

All resistors 'I.-watt, 5% unless otherwise
specified
R1, R2-27,000 ohms
R3-1 megohm
R4-10 megohms
R5-1000 ohms
Rx-see text
Capacitors
C1--{).1 j.LF, ceramic disc
C2--{).1 j.LF, Mylar
Semiconductors
IC1-4070 CMOS quad EXCLUSIVE-OR gate
01 , 02-VN10KM FET (Radio Shack 276-

2070 or equivalent)
LED1-jumbo LED
D1-1N4148
PC1-photoresistor (Radio Shack 276-1 16

or equivalent)
Miscellaneous: perforated construction

board, 9-volt battery, plug (PL1) andjack to
fit recorder and editor, etc.

FIG. 8-FULL·SIZE foil pattern for signal gener·
ator.

PARTS LIST-PUSHBUTTON PAUSE­
CONTROL

FIG. 7-IF YOU DON'T HAVE a signal generator ,
you can build this one to align the editor.
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Digital
Ie Tester
An Ie tester like the
Programma 11/ can make
work a lot easier for you.
Here in Part 2 we'll
continue with the
construction of the device

GARY McCLELLAN

AG. &--PARTS PLACEMENTon "foil-side" of display board. Resistor R2(at right) is soldered to pads
on opposite sideS of board.

Part 2 IN THE FIRST PART OF

this article we finished
one side of the display-board portion of
the IC tester. Let' s now start on the other
side.

Display board: other side
Turn the display board over, position it

as shown in Fig. 6 and install the 7805
voltage regulator, IC5 , at the bottom right
comer. Note that the tab faces left. Once
it is in place , turn the board over and
solder the leads; then clip off any excess.
Note that although there are two large
pads by the voltage regulator, nothin g
will be mounted on them.

The next step is to install the resistors.
Start with R4 through R19. They're the
WOK units around Sal , and you' ll need
16 of them . Install the R 12-R19 units
first, then solder the leads on the other
side of the board and clip off the excess.
Turn the board back over so the resistors
are visible and solder them to the foil in
four places at the edge of the board (the
pads can be seen in Fig. 5, (see January
1983 issue of Radio-Electronics) at the
bottom of the board). That step is impor­
tant because it connects the ground foils
on both sides of the board together, so
don ' t forge t to do it.

After that , install R4-Rll in the same
way. Move to the foil side of the C040 II ,
and solder two 10K resistors, Rl and R2,
across the IC pins. Connect Rl between
pin 8 and pin 1, then connect R2 between
pin 8 and pin 7 . Move to the bottom , and
install a 68 ohm, I-watt resistor at R36.
Note that it mounts vertically. Solder the
lead closer to the midd le of the board , and
to both the top and bottom sides of the

board; that gets the power to the Ie's.
Moving on, install a l K resistor at R40.
Then move left and install an 8.2K resis­
tor at R37 . Finish up the resistors by in­
stalling a 3.3K unit at R38, and a 2.2K
unit at R39. Check your work carefully. If
you had any problem installing a resistor,
chances are ii is in the wrong place !
Check to be sure . When you are sure all
the resistors are installed properly, you
can continue . .

Next , SO 1 and the jumpers can be in­
stalled. Do not omit the socket; it' s the
connector for the wiring from the panel
board . Install Sal as shown, and turn the
board over to solder it in. Turn the board
back over and install a jumper between
the two points to the left of the socket and
resistors. A leftover resistor lead will
work fine . After the jumper is soldered in,
position it away from the copper foil near­
by to prevent shorts.

The capacitors finish up this phase of
the wiring. Turn to the voltage regulator ,
and install 0 .1 /-LF ceramic discs above
and below it at C6 and C7. Clip off the
excess leads and you are done. Figures 7
a nd 8 s h o w h o w t he co m p le te d
component- and foil-sides of the display
board should appear.

Next, position the display board so that
the Ie' s are facing up and, referr ing to
Fig. 9, install the six jumpers from S0 2 to
the Ie' s. Use short lengths of insulated
hookup wire.

The next step is to install connector
Sal . Refer to Fig. 10 for detail s. Note
that the wires are all inserted from the
" foil" side of the board . First , cut eleven
pieces of hookup wire, each about four
inches long. Prepare one end of each
wire, and insert a wire into each of the
holes indicated in the illustration . Then
route the wires for pins I , 10, and II of
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FIG. !l-:"FOIL-SIDE" of disp lay board. Multi -wire assembly connects to components on panel board.

FIG. 7-"COMPONENT-SIDE" of display board. Mounting of LED's will be described In next part of
artlcle-don't Install them without reading it.

Panel board
The rest of the work on the panel board

consists mainly of installing jacks and
wiring two cables. The schematic in Fig .
13 will help you understand what has to
be done. It'S routine work, but you' ll get
the best results if you take your time .

The first thing is to drill more holes .
Position the board so you can read the
legend "PROGRAMMA III . " First , drill all
the " HI" "PULSE " and "LO " holes to a
diamet~r or'0. 230~inch (a little less than
1/ 4 inch). A few tips on drilling PC-board
material: To avoid tearing the foil, use at
least three smaller drill sizes before you
get to 0.230-inch . Better yet, start small
and use a file or reamer to enlarge the
holes. Use one of the jacks that will be
installed to check hole size periodically .
Carefully enlarge each hole until a jack
fits snugly in it. Then deburr the holes,
working from both sides of the board; use
a sharp knife like an X-ACTO knife.

Next come the holes for the two switch­
es . They , of course, are between the
" TT L " and " MO S" legends, and just be­
low the word "PULSE. " Using the same

the fit is snug. Make another hole the
same size at the position above the
" OVERLOAD" label using the same pro­
cedure .

At the edges of the board there are
seven large positions marked, and, slight­
ly inboard of them, four smaller ones
(those four are for mounting the display
board) . All eleven should be drilled : to
Ys-inch for 4-40 hardware. Then, tum the
panel board over and install a %-inch
threaded spacer at each of the four "in­
board" holes. (If you can't find the spac­
ers, you can make a substitute for them
with 4-40 X 1bolts and nuts. First , install
a bolt and secure it to the panel with a nut.
Then , add another nut, but screw it down
only until the distance between the panel
and the side of the nut away from the
panel is % inch.) Now you're ready to
install the LED' s.

Refer back to Fig. 5 (in Part 1), and
note the positioning of the LED's . The
flat spot on the package (or the shorter
lead) indicates the cathode, and should
point to the left. Insert the top row of
LED's, LED9-LEDl6, in the display
board , but don 't solder the leads. Place
the panel board on the top of the spacers
on the display board, and temporarily se­
cure it in place with the 4-40 hardware.
Push each LED forward so that it seats in
the appropriate hole on the panel board.
After all the LED's are in place , solder
their leads to the foil , and clip off the
excess. Separate the display board and the
panel board, and install the bottom row of
LED' s, LEDI -LED8. Again, temporar­
ily install the display board on the panel
board and push the LED's through the
holes. Solder the leads in place arid clip
off the excess lengths. That completes the
LED installation , so remove the display
board .

LED installation
If you didn 't buy the double -sided pan­

el board , you' ll want to make one up
using the foil patterns shown in Figs . 11
and 12. You can then install the LED's on
the display board (however , you need the
panel board to do that) and be done with
it. .

Place the panel board in front of you so
that you can read the lettering on it.
Notice the sixteen positions below the
label "LOGIC LEVEL INDI CAT ORS. " They
are for the LED 's and will have to be
drilled and/or filed to a diameter of 0.200
WIO)-inch. You may want to use several
increasingly larger drill-bit sizes to do
that. Stop and check the hole size from
time to time using one of your LED 's until

installing the LED 's) is to install capaci­
tor C l. Be sure that it' s oriented properly .
Push the leads through the foil , and sol­
der. Be sure to solder the negative ter­
minal on both sides of the board .

the connec tor over the voltage regulator
and group them with the others . That will
make a neat cable.

Trim the ends of the wires so that the
total cable is about three inches long.
Then prepare each wire end, and install
the connector. Note the pin identifica­
tions in the illustration. I used a Molex
12-pin nylon connector for PI 02, but
almost anything with the correct number
of pins will work . After the wires are
connected to the pins, check your work
for errors and correct any you may find . If
you like , lace the wires together to give a
professional appearance.

Now for the power cable. Prepare two
I-foot lengths of hookup wire . If possi­
ble, use one red, and one black, wire.
Connect the wires to the board as shown
in Fig . 10. The red wire should go to the
hole indicated by a .. + ," and the black
one to the one indicated by a .. - ." Twist
the wires together .

The final~step (with the exception of
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FIG. 1O-MAKE UP AN 11·WIRE cable to connect S01 to the circuit board at the point s shown.
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FIG. 9-RUN SIX JUMPERS between the zero-insertion-force test socket and the approriate pads on
the component-side of the board .
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Panel board wiring
The jack wiring comes next. Note that

only one lug of each jack will be used; the
ground connections have already been
made by attaching the jacks mechanically
to the foil on the board . Again, refer to
Fig. 14 for the wiring . Start with the pin­
16 series of jacks (HI, PULSE , and La), and
tie the three termin als toge ther with a

technique as you did for the jack holes,
enlarge the switch holes to O.2S0-inch.

Now , the sma ll parts can be mounted
on the panel board . They include the Ie

- test socke t (SO 10I), the switches, and the
OV ER LOAD LED . The jacks will be in­
stalled later. Install the test socket first,
from the front side of the board (the side
with the lettering). After that, install a
SPOT toggle switch at the TTUMOS hole .
Then install an SPOT pushbutton switch
in the P ULSE hole . Finish up this phase of
construction by installing an LED in the
OVERLOAD hole , fro m the rear of the
board . Use quick-sett ing epoxy on the
rear side of the board to secure the LED in
place . Allow the epoxy to dry before you
contin ue .

Now for the jacks. Refer to Fig. 14 for
details, and note how the lugs on the jack
bodies are oriented on the rear side of the
board . For easiest installation, start at the
top of the board with the "HI" row. In­
stall the jacks, one by one , positioning the
bodies as shown and then tightening the
hardware . After that row is completed ,
continue with the " PU LSE" row just be­
low it. After that, move down to the
"La" row, and repeat the whole process.
When you've finished the three rows,
check for loose hardw are and tighten
things up as required. Then install the
other three rows of jacks in the same
fashion .

FIG. 11-TOP OF PANEL BOARD. Drill out holes at large foil pads as
descr ibed in text. FIG. 12-FOIL SIDE OF panel board. Holes for 16 LED's are at lower left.
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FIG. 13-PANEL BOARD SCHEMATIC shows jack array J104-J151. Inset shows how jacks are
connected. Notethat switch S102 is actually an SPOT pushbutton type.

PARTS LIST-PANEL BOARD

piece of unin sulated bus wire . Connect
the end of the wire to the pad below the
"LO" jack . Then move to the pin-I S
series of jacks, and conne ct them in the
same manner . Keep go ing unti l all the
jacks are tied together and connected to
the appropriate pads on the PC board .
Check your work carefully. It' s very easy
to make a mistake here . Watch for shorts ,
espec ially, and COlTect any errors you
find .

When we continued this article , we ' ll
finish up the panel-board wiring and com­
plete the asse mbly. Then we ' ll make sure
the tester operates properly . R-E

Semiconductors
LED101-jumbo red LED lamp
P101-16-pin DIP header with lO·inch (mini-

mum) cable
P1 02-12 pin Molex nylon connector
80101-16 pin ZIF (Zero Insertion Force)

socket (Welcon ZIF-16 or similar)
80102-12-pin socket to mate with P102

from display board
J104-J151-miniature phone jack
J201 -two-cond uctor po la rized jack (a

phone jack is OK)
8101-SPDT mini toggle switch
8102-8PDT mini pushbutton switch (push­

on/push off)
8201-8P8T toggle switch
Misce llaneous: cabinet, hookup wire, 4-40

hardware , %-inch threaded spacers ,
phone plugs, etc.

The follow ing is available from Technico
Services, PO Box 20HC, Orangehurst, Ful­
lerto n, CA 92633: set of two etched &
dr ill ed PC boards (IC-1), $30.00. Available
from ABC Electronics; 2033 W. La Habra
Boulevard, La Habra, CA 90631 Is a set of
all parts , excluding PC boards (IC-1P),
$85.00. CA residents please add sales tax;
fo reign orders please add $3.00 for post­
age & handling.

OOOOOOOPS

The center jumper in Fig. 5 of Part 1 was
shown incorrectly. The correct portion of
that parts-placement diagram is shown
below.

N.D.••

•

••••••••S102 N.C.

PU LS~,<- ~

FIG. 14-CENT ER PINSof the HI, LO, and PULS E jacksfor each ICpin are busedtogether. Nowiresare
connected to ground lugs.

en
o
Z
o
a:
~

o
W
-l
W

6
is
-ca:

62





(1)

FIG. 2-BLOCK DIAGRAM OF AN ACTIVE ANTENNA is shown In a. The Whip antenna Is replaced by its
equivalent circuit In b .

= .01, or 1%. At 10 kHz, our 21.7%,
I-meter active antenna looks much better
than that 30-meter wire .

As we go higher in freq uency, up to the
30-MHz region, the impedance of the 1­
meter whip decreases to the point where it
could be connected directly to a low­
impedance receiver input. Hence , active,
high -input-impedance antenna systems
are most useful at the VLF-LF range
(usually below 500 kHz); at those fre­
quencies they can perform as well as a
very-long-wire antenna that is connected
directly to the receiver ' s low-impedance
input.

Antenn a noise levels
In a ir borne app l ica t ions , for

ae ro dy na m ic co nsi deratio ns and to
minimi ze interfere nce, it is desi rable to
use as small an antenna as possi ble in the
VLF range . A recent FAA report suggests
a minimum effective length of about 20
ern when operating at 100 kHz (Loran-C).
An active antenna with a 20 em l, will
provide an output signal level of 20 u.V
across a 50-ohm receiver input terminal
when it is immersed in a 100 f-tV /meter
electric field .

The antenna noise level found in a re­
ceiver is a function of the rece iver band­
width. A typical Loran-C reciever might
have a noise level of perhaps 1000 f-tV1m .
Thus , a weak Loran-C signal may be
buried in noise to the 100 f-tV11 000 f-tV,
or - 20dB SIN level at the antenna input ,

Input impedance
Active antenna receiv ing preamplifiers

at frequencies of about 10 kHz have a
high input imp edance (grea ter than 1
megohm) . That is because of the low an­
tenna capac itance (Ca). Thus, the whip
antenna can be considered to be a voltage
source with a high internal impedance
when coupled to the preamplifier input
terminal (see Fig. 2) . That internal im­
pedance becomes lower as the frequency
of operation is raise d- reaching a value
around 10,000 ohms at the AM broadcast
band (I-MHz reg ion).

If a short whip were connected directly
to a 500-ohm receiver input terminal , a
LF signal would be greatly attenuated as a
result of the mismatch. For example. Jet's
look at what would happen to a 10 kHz
signal. The reactance of C, for a I-meter
whip would be about 1.6 megohms at 10
kHz . Without an active preampli fier, the
at tenu ation wo u ld be ab out 5001
(1.6 x 106 + 500) ohms, or roughly - 72
dB! If, on the other hand , an active pre­
amplifier were used , the same I-m eter
whip would provide ample signal at 10
kHz, as the source would be much more
closely matched to the load .

The effec tive capacitance of a wire an­
tenna is approx ima te ly 10 pF/m eter.
Thus, at 10kHz, a 30-meter wire antenna
directly connected to a 500-ohm receiver­
input terminal is a 50 ,OOO-ohm reactance .
Another way of looking at that is to say
that the antenna efficiency is 500/50,000

FIG. 1-EXPERIMENTAL WIDE-BAND ACTIVE ANTENNAS. The ones shown here are approximately
one meter (39.47 Inches) long . The tape measure Is pulled out to 41 Inches .

Ie Ca
7 = c, + c., + Cg

A typical one-meter long whip antenna
might have a measured C, of about 10 pF
over a flat ground plane . Also, an antenna
mount might have a fixed capacitance of
Cm = 5 pF and the input wiring and
active circuit capacitance might be Cg =
8 pf. The efficiency for a system with
those values would be:

VOuT = I
E; e

The ratio of the effec tive length to the
physical length (I) is a measure of the
antenna efficiency . For example, an an­
tenna with a physical length of 100 em
could have an effective length of 20 cm.
The resulting output signal strength Eo
would then be only one fifth that of the
input.

The effective-length-per-unit-length of
an active antenna can be estimated by
determining the input capacitance of the
system. That input capacitance includes
the antenna-mount capacitance , Cm; the
input-wiring capac itance, Cg , and the
antenna-w hip capacitance , Ca' (See Fig.
2-b.) The relationship is:

form that is stated as:

10 K = :!.2 K = 0.434 K (2)
10 + 5 + 8 23

The factor K (which was assumed to be
equal to I in equation 1) is a measure of
the nearby shielding or coupling effect of
the local ground plane (trees, structures,
build ings, etc .). In practice , K is always
less than one. A value of 0 .75 might be
obtained with a top-hat capacitive-loaded
vertical antenna mounted on a pole or
structure such that the local ground plane
slopes away from the antenna on all sides.
Values of K as low as 0 .1 might be possi­
ble for a low horizontal wire with trees or
buildings close to and higher than it. For
exa mple, let' s pres ume that the K of
equation 2 was equal to 0 .5 . The effec tive
length would then be 0.434 x 0.5 =
0 .217 meters. That is typical of what is
actually observed with a medium -quality
active antenna with a length of 1 meter.
Another way of thinking about that an­
tenna is to say that its efficiency , in terms
of conver ting the input field strength to a
corres po nding level at the output ter­
minal , is about 21.7% .

Beca use of the coupling factor, an ac­
tive antenna mounted up in the clear will
ge ne ra lly o u t pe rfo rm a n a n te nna
mounted near obstructions . At VLF fre­
quencie s. a hill or mount ain 0.5 km away
from the antenna can red uce the antenna 's
sensi tivity . Prec ision measurements of
the phase and amp litude of IOO-kHz
Loran-C signals, made while flying over
hilly terrain at low altitudes, can yield
in form ati on abo ut the va riat ions of
ground conductivity and terra in contours.
which are related to K .
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even though the total signal and noise
level (S + N) is quite high at the preamp
output. That is a genera l characteristic of
most VLF-LF receiver systems. The an­
tenna no ise is much larger than the
receiver-circuit noise levels by at least an
order of magnitude.

Figure 3 i~ a chart that shows the mag­
nitude of the atmospheric noise level (in
the midwestern United States at 170 kHz)
as a function of the receiver bandwidth .
Summer afternoons are dominated by the
noise -of thundershower spher ics. They
produc e a typical noise level of 100 fJ-V1m
(40 dB above I fJ-V im) in a receiver with a
400-Hz bandwidth . In the morning, sum­
mer noi se levels are lower. Lower still are
the winter noise levels , which are usually
less than IfJ-V/m. However, in the winter,
the antenna becomes less sensitive de­
spite the reduced noise level. That is due
to the lower conducti vity of ice and frozen
ground . For exa mple , propagation of
VLF signals is very poor over a large ice
mass like the Greenland ice cap. The ac­
tion is similar to that of a carbo n wedge
inserted into a microwave waveguide.

ACTIVE ANTENNA PREAMPLIFIERS can be made very small.

FIG.3-ANTENNA NOISELEVELS are a function of the receiver 's bandwidth and differ from season to
season as well as with the time of day.

Intermodulation distortion
We want an active-antenna system that

will ensure that the signal heard on the
receiver is not some spurious response of
the preampli fier or the receiver itself.
That may be rather difficult in some urban
areas, where the general RF-" pollution"
level is high over the entire VLF through
HF spectrum. We do not want our an­
tenna system to amplify strong signals
that are in the passband of the active an­
tenna but not on the frequency we are
interested in receiving .

Achieving those goals is difficult in
practical wide-range semiconductor pre­
amplifier circuit s. That' s because they
suffer from problems caused by second­
and third-order intermodulation distor­
tion products that are crea ted by small
non-Iinearities in the active preamp.

Second order distortion
Suppose we have an active-antenna

system connected to a receiver tuned to
370 kHz in the LF beacon band. Let's also
suppose that there are local broadcast­
band transmitters on 1340 kHz and 970
kHz that produce a difference frequency
of 1340 - 970 = 370 kHz. If the active­
antenna preamplifier is not perfectly
linear-and it never is in practice-then
at some high signal level , a mixture of the
two broadcast-band AM signals will be
supe rimpose d on the desired 370-kHz
beacon signals. If the listener is located
close to th e AM transmitters, the in­
terference signal level might be qu ite
high . It increases by 20 dB eve ry time that
the strength of the signals causing the
interferenc e inc reases by 10 dB. The
problem can be reduced by using semi­
conductor circuitry that is more linear, or
by using high-impedance traps and low-

pass filters connec ted directl y to the
active-antenna input circuitry.

Third order dlstort lon
Third order distortion can be a more

severe prob lem. It occurs when a strong
local AM broadcast-band signal mixes or
multiplie s with a weaker signal producing
interference frequencies of 2/1 - 12 or 212
- II ' Supposej. is a weaker signal on 700

kHz and12 is a strong local signal on 1340
kHz. Then 2/1 - 12 = 60 kHz and 212 ­
II = 1980 kHz. If we tune our receiverto
each of those frequencies, signals will be
heard faintly in the receiver. The one at 60
kHz is particul arly trouble some , since it
is right on top of a normal VLF time
signal from WWVB and produces annoy­
ing fading that coincides with the signal
variations from the broadcast stations.
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An active-antenna system presents few mounting-problems.
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That type of two-tone interference in­
creases by 30 dB for every I0 dB increase
in the level of the two interference sig­
nals. The large number of broadcast-band
stations , and the thousands of LF beacons
in the continental United States (as well as
the world), means that there are many
potenti al interference sources that could
cause probl ems for VLF-LF receiving
setups.

Harmonics and overload
Another common type of interference

that plagues all types of reception setups
is simple harmonic multiplication. In
other words, a strong signal on 250 kHz
can produce weaker harmonic signals at
500 kHz, 750 kHz, etc . At the VLF-LF
range, that problem Is usually not as much
of a concern as those mentioned above,
since the interference caused by second,
third, etc. harmonic s is usually not as
severe as that caused by second or third
order distortion . Also, the higher the
harmon ic number, the weaker the in­
terference signa l will be.

Input preampli fier over load can occ ur
when a loca lly strong station is transmit­
ting at a frequency that falls within the
antenna 's passband . That problem can
sometimes be cured by using traps or in­
put low-pass filters , or by shorting the
whip to ground with a remote, wea th­
erproof, low-capacitance relay. Howev­
er. it is very difficu lt to get rid of a signal
from a nearby amateur or CB transmitt er
if the active antenna is designed to operate
in the same frequency band .

Other interference

M ost TV receive rs radi at e so me
horizontal-oscill at or signa l (1 5 .734
kHz); that problem is especially severe in
modem solid state and IC sets . The har­
monics from that source, up through 400
kHz, can often be heard in a VLF-LF
recei ver. A list of the TV-oscillator
harmonic frequen cies up to 409.091 kHz
range is shown in Table I . If your com­
munication s receiver lacks a precision
digital reado ut, those interference signals
can be used for frequen cy marke rs in the
VLF-LF range . Sometimes, how ever,
those signals can interfere with the recep­
tion of an import ant beacon . In the case of
Loran -C , for instance, the interference
from TV harmonics at 94 .406 kHz and
110.140 kHz have been reported to dis­
turb the operation of some marine Loran­
C receivers near marinas in popul ated
areas; in such situations, audio or notch
filters can be used to reduce that problem.

Harmonics fro m 60-Hz power-line­
ope ra ted syste ms can - also ca use in­
terferen ce . Fo r in st ance, the 170th
harmonic of 60 Hz is 10 .200-kHz, which
hap pens to be the Omega navigation­
system frequency . That, as you might
imagine , can cause prob lems , especia lly
when an Omega receiver is poorly located
with respect to power lines or faulty
po wer-line gro und systems. Ru sty
marine vesse ls that use 60-Hz power sys­
tems have reported problems with those
harm onic s whe n operating Omega re­
ce ivers while at sea .

In some cases, better grounding of
house-wiring systems can help reduce in­
terference from power systems. Active
antennas work best when some ground

TABLE 1
Harmonic number Frequency-kHz

1 15.734
2 31.468
3 47.203
4 62.937
5 78.671
6 94.406
7 110.140
8 125.874
9 141.608

10 157.343
11 173.077
12 188.811
13 204.545
14 220.279
15 236.014
16 251.748
17 267.482
18 283.217
19 298.951
20 314.685
21 330.419
22 346.154
23 361.888
24 377.622
25 393.357
26 409.091

reference is provided at the antenna base .
That ' s because any antenna that is very
mu ch s horter th an o n e - q ua rter
wavelength acts like an elect ric field
probe that measures the potential differ­
ence between itself and its ground plane .
Thus, good grounds are always a necess­
ity and they can eliminate many reception
problems. As to what type of ground sys­
tem to use, a cold-wa ter copper-pipe sys­
tem or deep-d riven copper rods and heavy
conductors will do; but a large number of
copper radial-wires laid out around even a
short pole-m ounted whip will provide
marked improvement in VLF reception .

A wide variety of other types of in­
terference are often heard throughout the
VLF-HF reg ion; their source; include
garage-door openers, microwave ovens,
motor controllers , personal computers,
and TV-set remote tuners. The active cir­
cuitry contained in such devices often
radiates signals at frequencies between 40
and 200 kHz. Many microcomputer sys­
tems radia te strong harmonic energy in
the 1- to 30-MHz range. Some control
systems are vibration-sensitive and can
be frequency- and amplitude-modulated
by room or household noises. Those sig­
nal s cause in terference that is in­
dependent of the type of active or passive
antenna used on the receiver.

Active-a ntenna syste ms may not be the
ultimate answe r to a single small receiv­
ing anten na covering all frequency
ranges. but they can provide very satis­
factory perfo rmance with proper atten­
tion to the details that we 've covered in
this article. The next article in this series
will present some practical circuit detai ls
of active-antenna sys tems for the ex­
perimenter. SWL or casual listener. R-E
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How to Design
Analog Circuits

-Power Amplifiers

MANNIE HOROWITZ

The various types of power amplifiers,
and some important factors to consider
when designing those circuits, are the
topics we'll cover in this month 's article.

TABLE 1

point on the load line, must be less than
the power dissapation rating of the tran­
sistor if the device is not to be destroyed.
That condition will be met if the load line
for the device is chosen so that it falls
below the maximum permissible power­
dissipation curve of the device.

Let' s now look at how that power­
dissipation curve is derived and how it is
used in determinin g the load line . As an
example, assume that the circuit we are
designing uses a transistor that can dis­
sipate 10 watts and handle a maximum
collector current of I amp. If you were
now to calculate the maximum allowable
voltage for currents of from zero- to one­
amp , you would wind up with the data
shown in Table I. Plotting that data as
shown in Fig . I gives you the maximum

A TR A NS ISTOR DELIVERS POWER TO TH E

load or dev ice connec ted to it. If we're
looking at a DC amplifier, the power de­
livered is , of course, equal to the load
resistance multiplied by the square of the
DC current flowing throu gh that load.

In the case of an AC amplifier, howev­
er, thing s get a little more complicated .
Should a full cycle appear across the load ,
the relationship of powe r to current and
resistance remains the same as in the DC
case, but now the effec tive curre nt is the
peak current in the cycle divided by the
square root of 2. If, on the other hand,
only one-half of the cycle appears (with
zero output during the other), the effec­
tive current now becomes the peak cur­
rent divided by 2. When more than one­
half of a cycle of current flows but there is
less than a full cycle, the effective current
in the resistor is somewhere between the
two .

The portion of the cycle that appears
across the output load is determined by
the class of opera tion of the amplifier
bei ng use d . Large signal tran si stor
power-amplifiers ope ra te in Class-A
through -H. Most audio and RF circuits ,
however. are designed for Class-A,-AB,
-B a nd -C operatio n . Specia l co n-

siderations are involved when a design
calls for a circuit to operate in the Class-D
through -H modes. In this discussion,
therefore, we will briefly look at the latter
classes, but concentrate on designs in­
volving the four more-popular ones .

In Class -A circu its, curre nt flows
through the transistor over the complete
cycle and bias is set at the center of the
transistor' s load line . In Class-B circuits ,
the current flows only during one half of a
cycle and the transistor 's bias current is
set for Ie = O. In Class-A B operation, cur­
rent flows through the transistor during
one half of the cycl e and part of the other
one. Finall y, in Class-C operation, cur­
rent flows throu gh the transistor for less
than one half cycle.

Class-A amplifiers
Class-A amplifiers that are designed to

reproduce low-power signals are usually
biased at the center of their load line.
Class-A power amplifiers are also ideally
biased at that point but some additional
fac tors mu st be cons idered . For one
thing , to deliver power , a transistor must
dissipate power. Despite the size of the
load , the product of the collector current
and collector-to-emitter voltage at any

Current (amps)
o
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0.4
0.5
0.8
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FIG. 2-A TRANSFORMER is used to alter the
impedance of the load seen by the transistor.
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livering safe ly .
The AC load line is determined by the

impedance reflected into the primary of
the transformer, but it must pass through
the quiescent point established by the DC­
bias conditions . Because it must vary
around that point. the collector voltage
may swing from 0 to double the supply
voltage. or to 50 volts. Similarly , the
co llector current can vary through a cycle
from 0 to double the quiescent current, or
to 0 .8 amps . Co nse que ntly, the im­
pedance seen by the transistor in the pri­
mary winding of the transform er , is (50
- 0)/(0 .8 - 0) = 62. 5 ohms . Because
the loud speaker ' s impedance is 8 ohm s,
the turns ratio of the transformer must
equal jO'23i8 = 2.8 :1. All points on the
AC load line must , of course, be at or
below the maximum permi ssible power
dissipation curve of the transistor.

FIG.4-IN A CLASS·B AMPLIFIER,currentflows
only dur ing one half of a cycle.

Class-B amplifiers
Since in Class-B operation a transistor

is biased at the point where the quiescent
or idling current is equal to zero , in that
mode of operation current flo ws during
ju st one-half of a cycle . Thu s, assuming
an NPN transistor for example , the only
time current flows throu gh the device is
when the positive portion of the cycle is
applied to its base . No current flows dur­
ing the other half of the cycle. A simple
Class-B ampli fier is shown in Fig. 4 .

If you want a Class-B amplifier to re­
produ ce the entire input cycle, two tran­
sistors must be used in the circuit. One of
those reproduces one half of the cycle
while the other reproduces the second half
of the cycle . The two halves are recom-

SPEAKER
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remaining power is dissipated by the tran ­
sistor .

While that 50% sounds low, in reali ty
the efficiency is even 20% to 40 % lower
becau se of the losses and limits of the
circui t and transformer. As bad as that is .
it cou ld be worse. If you attempted to
place the load direct ly in the collec tor
circuit instead of using a transformer . DC
power would be dissipated by the load as
well, limit ing the maximum efficiency to
abo ut 25%. That will still be reduced by
the same 20% to 40% we mentioned ear­
lier. leaving us with an efficiency of about
20%. if we are lucky.

Let's now assume that you want to
desig n a Class-A amplifier to deliver 4
watts to an 8-ohm loudspeaker. If a trans­
former is used in the circuit as shown in
Fig . 3-a, the transistor must be capab le of
dissipating about 10 watts. If you use a

25V

'iiD

25

VCE - VOLTS

b

FIG. 3-A CLASS·A AMPLIFIER is shown in a; the load lines for the circuit are shown in b.

25-vo lt power supply, your load lines will
look like those show n in Fig . 3-b .

(As mentioned in the Decemb er issue
of Radio-Electronics. when a transfor­
mer couples a load to the transistor cir­
cu it, the collector sees DC load that con­
sis ts of the winding resis tance of the
transfomer primary along with any other
resistance in the collector circuit. It also
sees an AC load due to the reflec tion
through the transformer of the load in the
seco ndary . The qu iescent operating point
for the circuit is where those two load
lines cross .)

Start the design by drawing the DC
load line . The slope of that line equals the
total DC resistance in the co llector cir­
cuit. In our example, that is assumed to be
close to 0 as the on ly elemen t in the col­
lector circuit is the primary of the trans­
former. The DC load-line is therefore a
vertica l line at VCE equals 25 volts . Be­
cause the max imum power the transistor
can dissipate is 10 watts, the maximum
cun'ent that may flow through the transis­
tor with 25 volts applied is 10/25 = 0.4
amps . Therefore, the Q or quiescent point
is 25 volts, 0.4 amps. Any bias current
be low that level may have been chosen on
the DC load line , but the delivered power
wou ld not have been less than the max­
imum that the trans istor is capable of de-

100so20 40 60
VCE-VOLTS

FIG. 1-THE MAXIMUM POWER dissip ation
curve for a transistor is plotted here usin g the
data from Table 1.

power-dissipation curve for the device.
As long as the trans istor is biased so that
its load line falls below that curve, its
power-dissipation rating will not be ex­
ceeded. If you want the transistor to de­
liver its maximum rated power, it should
be biased so that the load line intersects
the max imum power-dissipation curve at
just one point-the center of the load line .

Class-A power amp lif iers are often
used to prov ide power to a loud speaker in
a small radio. But a loudspeaker has a
relative ly low impedance-usua lly be­
tween 4 and 16 ohms. Thus , if it is to
present a reasonable load to the collector
circ uit of a Class-A amp lif ier its im­
pedance must be raised . A transformer ,
such as the une shown in Fig. 2, is idea l
for that purpose . We briefly discussed
transformer principals in the article that
appeared in the Dece mber 1982 issue of
Radio-Electronics. As stated there, the
impedance of the primary is related to the
impedance of the secondary by Zp/Zs =
(N p/N s)2. Thus, if an amp lifier circu it has
an output impedance of 72 ohms but you
wish to use the circuit to drive an 8-ohm
speaker, you' ll need an impedance­
match ing trans former with a turns ratio
equal to j Z p/Zs = / 78/8, or 3: I.

When a transformer is used between
the loudspeaker and transistor in a Class­
A am plifier. the max imum efficiency of
the overall circuit is 50%. Tha t is. the
max imum sinusoida l power that can be
del ivered to the load is equal to 50% ofthe
power that must be supp lied by the power
source and dissipated by the transis tor
when idlin g. Thus. while a transistor can
be biased to demand a maxi mum of 10
watts from a supp ly, only 5 watts would
be de livered to the load over a cycle; the
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FIG.5-IF YOU WANT a Class-S amplifier to reproduce an entire cycle, two transistors must be used In
a push -pull configuration as shown here. Note that the relative phases of the signal at various points in
the circuit are also shown.
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FIG. 6-CROSSOVER DISTORTION, shown in b,
occurs because a transistor does not conduct at
low input-signal levels.

begins.
Although that distortio n is undesirable.

it may b; acceptable for some applica­
tions. But what may be even more critical
in Class-B operation is that when a tran­
sistor is cut off at a rapid rate , large tran­
sient voltages deve lop in the circuit. As a
result. the transistor may break down.

To avoid breakdown while minimizing
distortion . the transistor is biased so that
some collector current flows when the
circuit is idling. That current is usually

diodes and transistors , no (or very little)
conduction takes place through those de­
vices unl ess somewha t mor e 'than a
specific minimum voltage is applied to
their termin als. Esse ntially no current
flows through the base-emitter junction
of a germanium transistor if less than
about 0.2 orO .3 volt is applied . Similarly.
a minimum of between 0. 5 and 0.7 volt
must be applied to the junction of a silicon
device before any current will flow .

If we rely only on a signal at the input
of the circuit to turn on a transistor , it will
not be turned on until that input exceeds
the require d minimum voltage. A sine­
wave at the input will therefore be dis­
torted after being amplified by a Class-B
circuit as is shown in Fig. 6. Here , there is
no signal at the crossover point during the
time when one transistor of the push-pull
pair stops conducting and the second one

02

01

' ''UT {~II~

not the device is still working .
Although two transistors are used in a

push-pull circuit, the design revo lves
around one device at a time. The first step
is to decide how much power. PRL " • must
be delivered by the overall circuit. Each
device , then , must deliver one half of that
power: the overall circuit is arrived at by
designing the appropriate circuit for each
transistor.

The first step is to selec t transistors that
are capabl e of handl ing the amount of
power that they will be called on to dis­
sipate. If the supply voltage is Vcc . the
load , RL " , seen by one transistor is Vcc 2

/

4PRL " . The maximum average power
dissipated by the transistor is found from
PMAX = VCC

2/J[2RL". That is , of course ,
the power dissipated when 40 % of the
maximum output is developed at the out­
put. Select a transistor that is capable of
dissipating that power.

Turning to the transformers, they are
cho sen as discu ssed in the Decemb er
1982 issue of Radio-Electronics (see
that issue for a full discussion of the tech­
nique). Bear in mind that the impedance
that must be seen across the entire pri­
mary winding of transformer T2 is 4RL " . )

Thu s. if the impedance presented by the
load to the secondary winding is RL • the
transformer turns ratio should be equal to
j 4R[."/RL . Also. the primary must be
center-t apped .

Class AS amplifiers
In Class-A operation , the output tran­

sistor is biased at the center of the load
line , while in Class-B. it is biased at the
point where no collector curre nt flows
when the transistor is in the quiescent or
idling state . In Class-A ll opera tion. the
transistor is biased to opera te at a point
somewhere between Class-A and Class­
B. In that mode , some collector current
flows when the device is idling. Although
that decreases the efficiency of the cir­
cu it. Class -AB opera tion is useful where
good and reliable reproduction of the in­
put signal is requi red .

As noted in our earl ier discussio ns of

bined across the load to produce an ampli­
fied version of the input waveform . Such
a circuit, called a push-pull ampl ifier, is
show n in Fig . 5 . It gets its name from the
fact that when one transistor conducts. the
other is off. In Fig . 5 , the relative phases
of the applied signals are shown at the
bases of the transistors; the outputs are
shown along the leads from the col­
lector s. Not~ that the lower device is
turned on during the first half of each
cycle while the upper transistor is turned
on durin g the second half.

Con sidering the transform er circuit in
Fig. 5 along ~with the loudspeaker load
resistance, the impedance reflected from
the secondary into the primary of the
transformer is RL ' = (Np/NsfRL , where
RL and RL ' are the res istance of the loud­
speaker and the impedance reflected back
from the secondary into the full primary
winding, respecti vely, and Np/Ns is the
ratio of the number of turns in the primary
winding to the numb er of turns in the
secondary winding. From that, it can be
determined that the impedance each tran­
sistor sees . RL " , is equal to RL ' /4 .

The power required to operate the cir­
cuit shown in Fig. 5 over an entire cycle is
equal to IcMAxVcel l .57. The maximum
power that the circ uit can deli ver to the
load is 78.5% of the full-cycle power
demanded from the supply. Power deliv­
ered to the load over the complete cycle ,
is double the maximum instantaneou s
power each transistor dissipates during
the cycle , or VcclcMAx/2.

We noted in our discussion of Class-A
amplifiers that the load line of a transistor
must not cross or go above the maximum ­
power-dissipation curve. That does not
hold for Class-B operation becau se the
transistors conduct for ju st one-half of
each cycle and the tota l power dissipation
is found by averaging over a comp lete
cycle . Considerin g that , the load line may
cross the power- dissipation curve. or a
portion of it may even lie above that
curve, provided that the average power
dissip ated by the transistor durin g the
complete cycle does not exceed the tran­
si stor' s s t a t e d ma ximum power­
dissipati on rating .

The amount of power actu ally dis­
sipated by a transistor, depends upon the
portion of the maximum output power
that is actually delivered to the load .
When the power across the load is 40 % of
the maximum output signal that can be
supplied by the circuit, maximum power
is dissipated by the transistor. If the out­
put is more or less than 40 % of the max­
imum, the transistor will dem and less
than the maximum power from the sup­
ply .

To check the temperature rise of the
output transistors , set the amplifier up so
that it del ivers 40% of the maximum pow­
er to the load . Allow the circuit to operate
that way for seve ral hour s, then check to
see if the temperature of the transistor has
excee ded its upper limit and whether or
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between 10 and 25 mA, although idling
current as high as 300 mA can be used in
high-power designs. Distortion can be re­
duced farther by using a diode in series
with each emitter load in the transistors of
the push-pull circuit. That diode round s
off the crossover point to a greater degree
than is possible when only the junction of
the transistor is in the circuit.

Class-C amplifiers
In the Class-C mode of operation, the

transistor is biased so that it conducts for
less than one-half of a cycle . To do that
using an NPN device, the base is biased
negative with respect to the emitter. As
the output is obviously in the form of
pulses, the efficiency in some cases can
be as high as 85%.

Although not useful in audio appl ica­
tions, the Clas s-C amplifier is frequently
used in RF circuits. A resonant L-C cir­
cuit is placed at its output. Each time a
signal is applied to the amplifier 's input , a
full cycle is genera ted across the L-C cir­
cuit, provided that circuit is tuned for the
freqency (or a multip le of the frequency)
of the signal applied to the amplifier 's
input.

Class-D through Class-H amplifiers
We could devote quite a bit of space to

detail ing the various other classes of op­
eration, and how to design circuits using
those modes of opera tion. Because the
usefuln ess of those modes is limited
mainly to special circuits and applica­
tions, we will ju st briefly note what they
arc. Each class is characterized by high
efficiency and some boast excellent fidel­
ity.
. Class-D amplifiers are used to convert
audio signals to pulses. In some designs,
up to one-half million of those pulses are
produc ed each second . When audio is
converted to pulses, the width of each
pulse is related to the instantaneous am­
plitude of the audio signal. When repro­
duced through an amplifier, the pulses are
fed to a push-pull circuit. The output from
the circuit is connected through a resis tor
to a loudspeaker that is shunted by a capa­
citor , as shown in Fig . 7 . You 'll note that
no tran sformer is used between the load
and transistor s; instead , the transistors
feed the amplified pulse signals directly

FIG. 7-IN A CLASS·D AMPLIFIER an audio in­
put is converted to pulses and then reconverted
to amplified audio .

to the loudspeaker through resistor R I.
Resistor RI and capac itor C2 form an
integrator circuit where the width of eac h
pulse determines the voltage developed
across C2 and hence across the loud­
speaker. That converts the pulses back to
aud io , which is output th rou gh the
speaker.

Class-E. -F, and -G amplifiers are quite
similar. In each half of the push-pull cir­
cuit , two transistors are connec ted in
series. When the input signal is low, only
one of the transistor s in each half of the
push-pull circuit conducts current, while
no voltage is app lied to the remaining
devices . When the input signal is high ,
the transistors in both halves of the push­
pull circuits are turned on. Since all the
transistors conduct only during the peaks
in the audio input signal, efficiency is
quite high .

Class-H amplifiers use logic circu its in
an otherw ise standard push-pull ampli­
fier. Normal or average levels of audio
are reproduced in the usual Class-AB
fashion. When input signals are large,
however, the logic circ uit activates the
power supply to provide high voltages to
the push-pull transistors. Becau se the
supply voltage and hence the power dis­
sipation are both low durin g the greater
part of the audio cycle, the effic iency of
the circuit is high.

The various classes of operation de­
scribed here , are not the only means of
improving di stortion and effi ciency.
Biamplification can be added to the list.
In that arrangement , the entire audio sig­
nal is fed to a filter such as the one shown
in Fig. 8. At its outputs, the audio band­
width is split into two bands-a band of
hi gh freque nc ies and a band of low
frequencies-and each is amplified by a
d ifferent pu sh-pull amplif ie r. Each
amplifier is designed to reproduce a par­
ticul ar band most efficiently . The cros­
sover frequency, f1, is usually chosen to
be anywhere between 400 and 800 Hz . At
f l, gain has decreased somewhat on the
low frequency band and incre ased an
equal amount on the high frequency band.
The values of the inductors and capacitors
in the circuit can be found using the for­
mula given in the figure ; R is the resist­
ance presented to the filter by the input
circuit of the amplifier.

FIG,8-USING A FILTER and biampllfication, as
shown here, can improve efficiency and reduce
distortion.

VFET's and MOSFETS
Although bip ol ar power- ampli fiers

were con sidered in detail, the power
FETs-the YFET and MOSFET-are
now becoming popular . Tho se devices
are used in push-pull circuits similar to
those using bipolar devices . Just as the
base-emi tter current of the bipolar device
was adjusted for a predetermined idling
collector current, the gate-source voltage
of the FET power amplifiers must be ad­
justed for a desirable idling drain-current
level. Power FET circu its may be consid­
ered to operate in the Class-AB mode, but
it is not unusual for the drain current to be
set to a level as high as 500 mA oDistor­
tion is low because the amplificatio n
character istics of those devices are es­
sentially linear.

Solutions to thermal problems
When a transistor dissipates power , it

gets hot. That heat must be removed from
the transistor it if is not to overheat and be
destroyed . If heat is not remo ved from a
bipolar device, its collector current builds
up. If that build-up is not controlled and
limited , the current level and power dis­
sipated by the device may become ex­
cessive and exceed safe levels of opera ­
tion , result ing in breakdown . Although
that type of current build-up does not
occur in the drain circuit of the YFET as
its temperature rises, the YFET can break
down if excess heat is not removed from
the device at a reasonable pace . Here, we
will describe method s of remo ving heat
from the bipolar device . The disscussion ,
of course , also applies to FET' s.

There is a thermal resistance that im­
pedes the dissipation of heat from the
junction of the transistor to the surround­
ing air. That resistance, called 8 ) A ' is in
units of °Clwatt . The temperature of the
junction, T), depends upon the tempera­
ture of the air, TA' around the transistor
and the average power , Pdis" being dis­
sipated by the device over a relatively
short period of time . Those factors are
related to each other by the equation:

TJ - TAPdiss = -8- - (1)
JA

The thermal resistance 8)A consists of
three thermal resistances. Those are 8)c,
the therm al resistance from the junction to
the case, 8cs, the thermal resistance from
the case to a heat sink, and 8SA ' the ther­
mal resistan ce from the heat sink to the
surrounding air. Using those resistance s,
equation I becomes:

TJ - TA
Pdiss = 8 8 8

JC CS + SA

continued 0 11 page 104
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Air-motion detector
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FIG. 1

A WI ND D ETECTOR A N D INDI CATOR

could be put to good use by many hob­
byists. For example, those with radio­
contro lled mode l boats or planes could
use such a device to help make go/no-go
flight decisions; a ham radio operator
could use one to warn him that his antenna
system was in danger of crashing down
around him; a kite flyer could use such an
indicator to announce good kite-flying
days . I' m sure that by the time you have
read this far , you've already come up with
your own application for a wind sensor.

The sensing circuit can be built to de­
tect either steady or fluctuating air flows.
The heart of the circuit (shown in Fig . I )
is a Radio Shack piezo buzzer (part num­
ber 273-060) and an LM324 quad op­
amp . Note that the red wire from the piezo
eleme nt should be connected to capacitor
C I , and the black wire to ground.

When a current 'of air hits the piezo
element, a small signal is generated and is
fed through C I and R I to the inverting
input (pin 2) of one section of the LM324 .
That causes the output (pin I ) to go high.
Resistor R3 is used to adjust the sensitiv­
ity of the detector. The circuit can be
made sensitive enough to detect the wave
of a hand or the sensitivity can be set so

5-12I1DC.

Ve.e.

low that blowing on the element as hard as
you can will produce no output. Resistor
R2 is used to adjust the level of the output
voltage at pin I .

The detector circuit can be used in var­
ious control applications. For example,
an SCR can be used to control 1l7-volt AC
loads as shown in Fig. 2-a. Also, an NPN
transistor , such as a TIP29, can be used to
control loads as shown in Fig. 2-b. I have
driven such loads as incandescent lamps,
solenoids , and relays with the setups
shown.

The control circuits discussed above
work well when there is a constant air
flow. However , in situations where the
air flow fluctuates-because the output
will fluctuate with the wind source- a
latch-type circuit may be necessary. One
such circuit is shown in Fig. 3. The
fluctuating output of the NPN transistor
activates the 555 timer , and allows the
load to be driven for a certain length of
time- as detemined by the setting of
potentiometer R2- without an input.

There are a great number of possible
applications for the air detector circuit
and it also makes a great building block
for more complex circuits. For example,
a solid-state weather vane could be con-
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FROM 61 1330n

COLLECTOR UI 555 IJ
01 lUC2

02

0 T1P29
.01

':"
R2
IMEG

Cl ., ~
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FIG. 3

structed using a group of sensors--each
facing a different direction- to tum on
direction- indicating lights or LED's. A
digital wind-speed indicator could also be
built.-Chris Mabry

NEW IDEAS

This column is devoted to new ideas, cir­
cuits, device applications, construction tech­
niques, helpful hints, etc.

All published entries, upon publication , will
earn $25. In addition, Panavise will donate
their mode/333- The Rapid Assembly Circuit
Board Holder, having a retail priceo f$39.95. lt
featu res an eight-pos ition rotating adjust­
ment, indexing at 45-degree increments, and
six positive lock positions in the vertical plane,
giving you a full ten-inch height adjustment for
comfortable working.

I agree to the above terms, and grant
Radio-Electron ics Magazine the right to
publish my idea and to subsequently repub­
lish my idea in collections or compilations of
reprints of similar articles. I declare that the
attached idea is my own original material and
that its publication does not violate any other
copyright. I also declare that this material has
not been previously published.
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. . $24.95
18.95

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

117VAC 60 Hz, 2W
l OY. W x 6H 0 x 3Yl H

4Yi Ibs

Bambi's Specifica t ions:
• Input/Output Impedance
• Signal Loss
• Noise
• Input Return Loss
• Isolation
• Power Req.
• Dimensions
• Weight

PART
No

8PP2·PWD

IVTI-PWD
2C8 1·PWD
3TP11-PWD

INTRODUCINGOUR
7+11 PWD
PARTS KITS

DESCRIPTION

Varactor UHFTuner, Model UES-A56f .
Printed Direuit Board, Pre-drllled.
PCB Potentiometers 4-2OK, l w .5K, 2-10K,2·5K,
l-l K. and 1-50k.(11 piecesl. ..8.95

4FR-31-PWD ResistorK'. IIW. 5%29-pcs. \I W 2·pcs . . .. . 4.95
5PTI-PWD PowerTransformer. PRI-117VAC. SEC-24VAC

.1 500ma . . . . 9.95
PanelMountPotentiometers and Knobs, l- 1KBT
and l w5KAT with switch , , . . .. , 5,95

7SS17·PWD IC's 7-pcs,Diodes 4-pcs,Regulators 2~pcs

Transistors 2~pcs , Heat Sinh 2~pes . , 29.95
E leetr~c CapacitorKit, 1 4~ p ieces . , , . . . . 6.95
CeramicDiskCapacitorKit, 50 WV, 20-pes . .. . . 7.95
Varible Ceramic Trimmer Capacitor,
5-65pfd. 5- ~"es . . . . . . 4.95
Coil Kit, 18mhs 3-pcs, .22,uhs l w piece lprewound
inductors) and 2 T37w1 2 FerriteToroid cores
w,h 6 ft. #2 5 w,... . 6.00
IC Sockets, Tin inlay, 8 pin 4-pes, 14 pin t-pe
.nd 16~n 2-pc. . . 2.95
Enclosure with PMSpeaker and Pre-drllled
Backpanel formountingPCBand Ant. Terms , , . , 14,95

14 14MI SC-PWD Misc. PartsKit, Includes H ardwa~. (5/32. 8/32
Nuts & Boltsl, Hookup Wire, Solder, Ant. I erms
OPOT Ant. Switch, Fuse, Fuseholder, etc , . . . 9.95

15 15MC1 6-P\W MylarCapacitors, 14-pes andSilver
Mica Capacitors 2wp ieCIS. . . . . . . . . . . . , 7.95

When Ordering All Items, (1w 151 , Total Prici. , . , , . , , 159.95

12 12ICS-PWD

13 13SR-PWD

11 11l5-PWD

8 8CEl4-PWD
9 9CC20-PWD

10 10CT5-PWD

lOt
No

Check the quality of Bambi against that of
muc h high er pri ced competi ti on. All sol id
state elect ronic sw itching provides low atten ­
uation (3dBI , w ide frequen cy response (40 ­
890 MHz). and excell ent isolation between
signal sources (each I/Osection individua lly
sheilded for 65dB min . iso lation) .

Reg. $139.95

GRAB-BAG
ELECTRONIC

PARTS

Bambi 's fr ont panel w as design ed wi th the
user in min d. Compu ter sty led const ruction,
wit h soft -touch keyb oard (rated for over 10
million oper ation s), arrang ed in matr ix form
allo ws easy inp ut/output select io n w ithout
refering to chart s. Function s select ed through
the keyboard are immediately disp layed on
the 18 LED status indicators.

ORDER ALLTHREE ITEMS
MAE-2. KSOC-KIT ancl $7495
KSPS- lAfor On~ .

R~ullr pritt ifordered stparltelyS82.85
- CO-AX CABLES ARE NOT INCLUDED -

Kata Sons' Regulated Varlble DC Power Supply
For usewithKSDC-KIT 1.9 - 2.5GHl Down Converter. Complele~ assembled
with Attractive Cabinet lV/Converter Mode Switch, Frequency Control and
LEO Indicator.
Model KSPS-1A Assembled Power Supp~ . " $23.95

ZYZZX VHF-UHF Wideband Antenna Amplifier

iV. ~~. ~~
. ~

Revolutionary New HYBRID Ie Broadband Amplifiers
50 MH SOD MH Model Al l- 1 12dB Gain

l - l Model Al l-2 35dB Gain
Thtu unrts Il' notavailable anrMlelll lst inlheworid. EiKhunitwiaSMYt many PUfJlOUS andis
avliablt inKitorAmmbled form. Ideal !Ofoutdoor or indoor list I/Oimpedance IS75 ohms
Amplifirrs include separateCO-I X leed power SlJppIy. EaUy assembled in25 mn.rtn . f~ o t lllJs,
tlPJcilorsto tune orad\USl
ALl -! Completek«w/prNotr supply $249 5 ALL-' Wlred(fnlec! w/rrM supply $34,95
AU-2 Compltt. kit w/p<Nmwpp!y 34.95 ALl-2 Wnd/Tntedw/r- supply 44.95

e Not AKit
e 1.9w2.5 GHz e 38'12" Long

e 23dBAvelllgeGain e Commercial Grade
e Die ClSt WaterproofHousing with 411l" x 2'12"

Area for Electronics
• Includes P.C. Probe, Fw61 Connector and Mounting Hardware

MAE-2 32 Element VAGI Antenna. . . . . . . . . . $23 .95

Kata Sons' Down Converter Kit *1 .9 · 2.5GHz*
Designed forSimpleSimon byformer J apanese cn Amateur MagazJle's UHF
Editor/Engineer. Unit utilizes newingenious PrintedCircuit Probe for maximum
gain. Circuitboardfitsinside MAE-2 antenna housing. Requires 1 hourassembty.
Ie andcapacitors pre-soldered.
Model KSOC-KIT 1.9 - 2.5GHzDownConverter K~ . . $34.95

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

In Nevada Call: 702-871-2892
Outside Nevada Call 1-800-782-3716

Availab le bv Ma il Order Only
Send Check" or Mo ney Order , Mi ni mum
Orde r: $ 16 .95 . Add 1096 Ship p ing and
Han dling on orde rs under $40.0 0 . For
orde rs over $40.00. add 596. Mi nim um
Shipping and Handlin g $2 .00. Cat . $1.00
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THIS IS TH E FIRST "HOBBY CORNER" IN

the new format that we have been promis­
ing. Don't expect the changeover to be
immediate-neither Rome nor magazine
columns are built in a day. Gradually ,
though , we ' ll ease into full stride .

As we begin, you should be aware of
the ' ' rules of the game ." First, of course,
is what we have stated before-that this
column cannot provide new circuit de­
signs for eso ter ic applications. There
simply isn't enough time in the month.
Second, keep in mind that there is only
one Jack Darr-and I am not him. Unlike
Jack , I am unable to troubleshoot your
equipment by remote control, even on
those occas ions when you provide what
appears to be sufficie nt information . At
best , I may be able to offer a sugges tion
for an approac h to solving your problem ,
as is the case with George Santana (see
below) .

Next, as many questions as possible
will be answered here in the column .
Those questions will be the ones which
have the wides t interest. Please do not
expec t an individual reply in the mail.
Once again, there just isn' t enough time.

From time to time, I will provide a
reference to an article or book. You will
have to dig up the materia l. Copyright
laws prevent our selling or even giving

AN INVITATION
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'lI print
those of greatest interest here in
"Hobby Corner," Please keep in mind
that we cannot become a circuit­
design service for esoteric applica­
tions; circuits must be as general and
as simple as possible. Please address
your correspondence to:

Hobby Corner
Radio-Electroni cs
200 Park Ave. South
New York, NY 10003

away copies of a few pages of this or that .
Possible sources are the original publish­
ers, your local library, and friends who
squirre l away magazines year after year.

I want to thank those of you who have
already sent inquiries, and those who will
send them . Keep them coming and
remember that it may be several months
before your question appears.

\ .
High-voltage generator

Twelve-year-old Eric Jackson (Ontar­
io, Canada) sent the diagram of a battery­
opera ted high-vo ltage genera tor and asks
how to make a smaller one. Well, Eric,
let' s talk a bit about how and why the
device works. Then you can try various
components until you get what you need.

The circuit in Fig. I shows a basic
circuit of the type you have . A transfor­
mer, as you know, is a device that in­
creases or decreases vo ltage, as de­
termined by the ratio of the number of
turns of wire on each side . The one shown
is connected as a step -up transfor mer­
there are more turns on the output side
than on the input side, and the output
voltage is higher than the input voltage .

A transformer will not work on DC-it
depends on the elec tromagnetic fie ld

FIG. 1

changing; that's just what happens when
AC is applied . The object, then, is to
convert the DC from the battery to AC so
the transformer can operate .

The norma lly-open momen tary switch
will convert the DC into a type of AC­
but it won't be AC as we norma lly think
of it. It will ju st be a current that alternates
between on and off- not a nice, neat sine­
wave . When you press the switch, curren t
flows through the input side of the trans­
former. causing a magnetic field to bui ld
up. That chan ge (from there being no
field to the prese nce of one) induces a
higher voltage on the output side.

Release the switch and the current

stops . That causes the field to collapse.
Because that is another change , it induces
another shot of higher voltage at the out­
put.

You can get pretty tired of pushing that
switch . What you need is something to
make and break the circuit for you. We'll
substitute a relay for the switch, as shown

FIG. 2

in Fig. 2. When power is first applied, the
relay contacts are closed and there is a
current flow through the circuit- the re­
lay coil and the input side of the transfor­
mer. The resulting magne tic field in the
input winding induces a higher voltage in
the output winding . At the same time, the
magnetic field at the relay core pulls the
armature and breaks the contact- it op­
ens the switch and stops the current flow.
That , of course, causes the magnetic field
at the transformer to collapse, just as it did
when you released the manual switch.

The magnetic field at the relay col­
lapses, too , releasi ng the armature, which
comp letes the circuit again . Thus, the cy­
cle is repeated . The current starts and
stops; the magnetic field builds 'up and
collapses, and a shot of high voltage is
produced at the output for each change .

The level of the output depends upon
several factors . First , there is the ratio of
output turns to input turns in the transfor ­
mer. The higher the ratio, the higher the
output voltage . Then. a higher battery
voltage (and, thus, current) creates
stronger fields, so the amount of change is
greater and the output level increases.
Finally, the fas ter the re lay operates
(within certain limits) the higher the out­
put will be.

As far as parts selection is concerned,
almost anything will do . I recall build ing
this circuit when I was about your age ,
Eric. I used an audio transformer from an
old radio and a door buzzer for the relay. I
also remember getting shocke d-but for­
tunately. the current was extremely low.
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A fully assembled and tested triple benchtop power supply.
Includes fixed SV @ 1 Amp, SV to l SV @ O.S Amp and - SV to
- 1SV @l O.S 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 3'h ") metal case.
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LOWOHM METER
MODULE, DM-10
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READY TO USE!

Connect this high quality low cost
CapacitanceMeter Module, DM-8 to
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- Zero Calibration control
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circuit (9V batteries not included)
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- Includes Model 336 Test Clips
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- Trace amplitude andspacing controls.
- 4 Of 8 channel selectorswitch.
- 8 color coded input cable, 24" longwith insulated alligator clips.
- External 9 VDC power supply included (Model MMAC-2).
- Size 6.25" x 3.75" x 2"
- BNCOutput Cable Accessory (Model PSA-2 add 514.95).

8 CHANNEL SCOPE MULTIPLEXER, DM-12
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LOW COST HIGH
FREQUENCY COUNTER

MODEL NO, DM·7
The Altna Model OM-7, BDigit H~h Frequency
Counter is easy to use, SWItch selectable time
base input by a single BHC, nothing to buildl

- 5 Hz to550MHz
- 8 big easy-to-read .43" high intensity LED

display
- Crystal (±3 ppm @ 25Cjcontrolled 0.1 or

1.0 sec, gate times
- Convenient benchtop size (7"x10"x3'1 cor­

able attractive case

lIiJiiiilI..ecJroniiffi
44 KENDALL STREET

NEW HAVEN, CT. 06512

FOR FASTER
SERVICE
USE YOUR

-sattenes not included

PORTABLE SELF-CONTAINED
CIRCUIT DESIGNER, DM-5

Contains 8 LE Ds and 8 logic switches.
- Control SWitchesandbuffered LEO logiCIndicators
- Plug your les mto soldenessbreadboards. tiempower andground. connect

your logiCSWitchesand LED
mdlcators

- All interccnnecnons between
LEOs. SWitches andcucuits

• AlsD.Iull.lble In via 22-26 solid wire
• LEOs ..Ind • logic _ Self-powered. In compact.

SWitches durable carrymq case
MO DE L OM ,SA _ Battery (4 1'k Volt Ccells' )

or AC powered prOViding
economical bench use or
convenient portable use
Availablem two models

PRICES & SPECIFICATIONS SUBJECTTO CHANGE. SPECIAL ENOSMAR. 31st.
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CALL TOLL FREE 1-800-243-6953 5 PM ~~ '
EST
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So I got shocked, but wasn' t hurt. Be
careful, though-t-do n' t tempt fate .

High current
George Santana (NJ) wrote in to de­

scribe his troubles with a stereo receiver.
Briefly, it seems that the radio started
cutting off and on for periods of IS to 20
minutes, and later it began blowing fuses.

Well, I can' t give George a defini tive
answer on his equipme nt, but thinking
through some of the possibilities here
may be of help to him now, and to you
later, should you experie nce similar prob­
lems. His problem sounds like one bad
component causing additional troubles.

Almost all modern equipment contains
a crowbar circuit of one sort or another.
That is nothing but an automatic switch
that shuts down the power supply when
either too much current is drawn and/or
the equipment overheats . It closes every­
thing down before the unusual condition
causes more serious problems.

The crowbar circuit may be a discrete
circuit in or near the power supply or it
may be built into one of the components.
Many solid-state voltage regulators have
built-in protect ive circuits. When the
power supply cut s off, something's
wrong and the equipment should not be
used until the problem is found and cor­
rected .

George ' s descript ion of the on-again,
off-again receiver surely sounds like a

pr ote c ti ve crowb ar- c ir cui t i n a n
overcurrent/overheated condi tion.

Let ' s suppose that- unnoticed as time
goes by-papers and books and whatever
get stacked up around and on top of a
piece of gear. That could prevent proper
circulation of air around the components,
and poor ventilation will produce high
temp erat ures- sometimes high enough
to trigger the crowb ar.

It is more likely , however, that another
compo nent has changed va lue or has
failed altogether. When that happens, it
can cause a change in current-it may
increase or decrease . The latter situation
does not activate the protective circuit,
but it makes its presence know n by chang­
ing the way the equipment operates.

In this case, I suspect that a component
change has caused an increase in current
(and heat). That would cause the crowbar
circuit to cut the power. Later, when
things have cooled down, the crow bar
circut allows the power to return . If per­
mitted to , that cycle repeats until there is
more serious component damage.

What do you do when things have
reached that stage? First, I would look for
a short, and then for a comp onent that has
changed appearance . Specificall y, I' d ex­
amine the resistors in a power stage­
they are frequent culprits . If one shows
signs of having over heated (it will prob­
ably look darker than the others) you may
have found the problem .

CIRCLE 48 ON FREE INFORMATION CARD

If that test fails , you can begin measur­
ing component values and testing transis­
tors. An alternative is to " bull" your
way, and turn the equipment on to see
whether you can find a part other than the
crowbar device that gets too warm-s-or
hot ! That' s called the burned-finger test.
If a component is too hot to keep your
finger on it, there ' s something wrong .

The next procedure would be to meas­
ure the voltages at various points. Those
values are comp ared with the normal ones
(information provided by the manufactur­
er) or , lacking that information, with
what you think should be normal at those
particular points. If the gear won' t oper­
ate so that voltage measurements can be
made , I would disconnect the various
stages of the circuit and then connect
them one at a time until I got to the one
that triggered the crowbar circuit.

There' s nothing really scientific in all
that , except for the thought process. The
object is to identify the faulty part . If you
can' t spot it right off, then narrow down
the possibilities until it is located. That
approach applies not only to George ' s
receiver , but to troubleshooting any piece
of gear-electronic or otherwise.

An invitation
The mailbox is waiting; What would

you like to know? Send me a question and
I'll see if I can find the answer. R-E

KITS
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you receive your first copy of
PC. simply return your mailing
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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 manyothers.

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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THE DRAWING BOARD
Designing a keyboard encoder

ROBERT GROSSBLATT
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BEING ABLE TO TURN A CONCEPT FROM A

vague idea into a work ing piece of hard­
ware is one of the greatest joys of elec ­
troni cs. Th e increased complexity of
mod ern electro nics can give peopl e
second thoughts about deciding whether
to build or to buy. The same dilemma had
to be faced , though , when transistors re­
placed vac uum tubes-and you know
what happened then ..

Thi s department is dedicated to those
of you who like to get your hands dirty­
the same peopl e who can ' t resist the
temptation to take the cover off a piece of
new equipment to "see what's inside. "
We' ll be discussi ng origi nal design tech­
niques, shortcuts, pitfa lls, and break­
throughs. There will be an equal balance
of theory and application so you' ll learn
not only what to do, but why you're doing
it and how to adapt the ideas presented
here for your own purposes.

And, if you know a better way to do
something, or catc h me in a mistake , let
me know . I'm as fallible as any of you.

Design criteria
Complex circuit s are made up of lots of

discrete sections. That seemingly trivial
statement is one of the keys to original
design . You can bet your new pair of
white tenni s shoes th at the l2-p age
schematic that came with the last kit you
built started life as doodlin gs on some­
one's 8 V2 x 11 pad of paper. The first
part of any original design is a list of
design criter ia- in other words, what you
want the circuit to do and how you want to
make it do it. Let' s suppose we want to
design a circu it that will allow us to enter
data from a keypad. Our desig n cri teria
would be something like this:

1. Upto 10 digits will be ente red from
a keypad.

2. Data will be placed on a Tri-state
bus.

3. Any data on the bus will be dis­
played on LED readouts.

4. Each keypad entry will generate an
audible signal.

5. The keypad will have two-key roll­
over (two keys may be pressed
"s imultaneous ly," but the sta te of ·
the se cond will not be read until the
first has been released).

6. The circuit will have power-on
reset.

7. The data bus will be able to be
reset from the keyboard.

8. Operation will be glitch-free.

9. The entire circuit will use standard
parts that are inexpens ive and
easily avai labl e in s ingle- unit
quantities.

Once the criteria have been set, the next
thing we need is a block diagram that
breaks the circu it into sepa rate sections
that can be designed individually . Figure
I is a block diagram of the circuit that was
described by our criteria. In order to meet
cr iterion number 8, we' ll use CMOS

FIG. 2

tec hno logy . Not only will its noi se­
immunity make the circuit as glitch free
as p o s si bl e , b u t th e low po wer ­
requirements of that logic family will help
a lot if you dec ide to run the circu it from
batteries .

A keypad encoder
Since the BCD (Binary Coded Dec­

imal) encoder is obviously the heart of the
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circuit, we ' ll start with that. There are lots
of differ ent schemes that can be used to
design such an encoder. but they all
usually decode the output of a running
counter. The approach we ' ll take is
shown in Fig . 2. A 555 is set up as a signal
source running at about 2 kHz . That clock
is used to drive both a 4017 decade coun ­
ter and a 4518 binary counter. The 40 17
gives us decoded one-of-ten outputs at the
same time that the 45 18 count s up in
BCD . The trick to getting the circ uit to
opera te prope rly is to make sure that both
Ie' s run in sync. We ' ll do that by using
the reset pins on each Ie.

The reset pin on the 40 17 has to be held
low for normal counting but we want to
make sure that the count starts with zero
when the circu it is first turned on. There­
fore, resistor R I holds the reset pin low so
the IC can count , while C I provides a
positive pulse at power-up to reset the
counter to zero. We can handle the 4518
in a similar fashion. The reset pin (pin 7)
is held low by R6 and the count is started
at zero by C2. When the " zero" output
on the 40 17 goes high it sends a posi tive
pulse through C2 and on to the reset pin of
the 45 18. That does two things for us. Not
only does it make sure that the two Ie's
are in sync at power- up, but it keeps them
in sync; it does that by resett ing the 4518
to zero every time the 4017' s count hits
zero .

Resistor R2 keeps the 40 I7 enabled as

long as none of the keyp ad switches are
closed . When a switch is closed, the IC is
disabled and the count stops . The high
signal generated by the key closure is also
inverted by IC4-a and disables the 4518 .
At the same time , diode D I conduc ts,
making sure that the clock stops . The
result of all that is that when you close a
numb ered switch on the ke ypad, the
corresponding BCD code appears at the
outputs of the 4518.

The .circuit has two-key rollover be­
cause scanning starts up again at the in­
stant that the keypad swi tch is released.
Whe n the second switc h-c los ure is
reached , scanning stops once again and
the 45 18 outputs the BCD equiva lent of
the second number. We also get an "any
key pressed" output that is debounced by
C4 and R7 .

The circuit uses the 4017 as a one-of­
ten decoder, and that means that all the
keypad sw itc hes have one side tied
together. It' s ju st as easy to build a BCD
encoder that uses swi tches in a row-arid­
co lumn mat rix , an d th er e are even
key board-e ncode r Ie' s suc h as th e
74C922 that have the clock, counter, and
all the rest of the circ uitry on a single chip
to take care of all the housekeeping chores
that we performed with resistors and
capaci tors.

The reason for our design is given by
criterio n number 9. The Ie' s we're using
are common ones that are ava ilable from

almost any supplier (see the ads at the
back of this magazine). They cost about a
doll ar ap iece. Keyboard-encoder ICs
aren't as readi ly available, and cost at
least five times as much. If none of that
impresses you, there ' s an even more basic
reason .

There isn't very much you can learn by
plugging a black box into the wall and
turn ing it on so it can do whatever it was
designed to do. And the more specialized
an IC, the more it begins to resemb le a
black box . Thus, one of the best reasons I
can think of for designi ng a circuit from
the ground up is to understand how it
works and to be able to correct any prob­
lems that crop up . Also, the more basic
the compo nents in the circuit, the more
flexibility you have in design. Although
that isn 't readily apparent yet in our cir­
cuit , as we add the other sections shown
in the block diagram, we ' Il see how really
flexible the circu it is. And unless you
have an understanding of how basic cir­
cuits work , it's impossible to understand
more complicated ones . You can' t learn
to program a computer by buying game
cartr idges .

Now that we have our keyboard encod­
er operating and putting out a four-bit
code , we can concentrate on the rest of the
circuit. Next time we' ll continue our proj­
ect by adding the digit selector and dis­
play so we can encode up to ten digits
sequentia lly . R-E
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mmal Versio n) With MOnitor Source l.lstmR ($Z5 va lue )
AP·l ,5-a mp power su pply. Inte l flO6.5 Users Ma nua l .
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o hperimcl:lccr r.1I [Sa ve S53 401 - You !let Level A

[H ex Kf'yp ad lD is pl a y vemonl With He x Kf'yp ad /
Displ ay, Intel 8085 User Manual. Level A Hex MOnitor
Source LlstlnR. and AP·l ,5·amp powe r su pply , (Rroll
5279 95) SP ECIAL $219.95 plus 56 P&l ·
o Special MiuOfOft BASIC ' 111(Sa\'f'510300)- YOUR!'!
Levels A (Te rmma l VersIOn). B. D 14k RA M}. E. Rk
Microsoft m ROM . Intf'l 8065 user Man ual. LeVf'JA Morn.
tor SoUTCf' Llsh llR and AP·1. s-ame power supply
( R~ 5439 701SPEC IAL $329.95 plus $7 P&' •
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~~7:1l~'; . : ' ('11~~c~. ~hls~.~~~; .~;~~~;~~l' nc~fjf;', ~:~
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5999.95 plus $13 Pa" " . 0 :12kStarte r System.$1lM5.95

~~t .$g ~tl ~ta~f'~~;y~~~ f';I~~;t.':p~~~·~:I ~s 513
o Add to any of above Explo re r 'I1f't'1cabin e t. Ap ·\ flv·f'
amp powe r supply. Level C With two Sl00 con nectors
dIsk d nve cabmet and pOWf'T suppl y two suh-D cc nnec­
tors for mnnecll nR ),our rnn1l'r an.1 II'rmmOlI • (RroR
$Z25 951 SPEC IAL 5199.95 plu, $\3 P&I •
C Co"" lclC"K S.,IICII:I Win'll I" Tf'''itl'd $1650.00
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S625 001- lncludf's CP /M 2 2 MICrosofl BAS IC. Gf'nf't a l
LedJi:f'r. AClllun ts Rf'Cf'lvah lf', ACf.Qunt"i Payaoll' . Po1yroll
P.lckaRf' !~ 5132,'i) SP~:C IAL $699.95 po'l l~ld

o RF Modu lator kit (;t1lows you tn uw your TV "il't .IS .1
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o Delu xe Stl'f'l Cabinet for thl'
Ex plorl'r/R.'i $49.95 plus 53
P~ I •
o Fan for C: dhl nl' 1 515,00
plus srso Ptrl •

H~rt'- 5 I hP low cost w ay 10learn Ihl!fundltMnlal, of corn.
puun g. thf' all-im portan t b.S1CS you'll oeed more and
more i5 you advance In compute r skills For just $129 95
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wllh allthe featu"," you need 10 learn how to w nte and
UW' proe rems And It can grow mtc a system lh al IS a
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~:IJ~~~:~h~S~I{; hb~rl~ndr ~~: I~P=;£:s \ h~~n t:~
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l~~e~a;:d ;~a~~~~~ OlI ~ t : '~; l~~~ ~I:~ ~~r~;~~I~'~:
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InR and enterma of prtlJI: rilm'l • It per mits acces s by you
to all pUb of thf' system 50 \-'OUcan chec k on the status of
any poin t In the progra m • 11 allows IraclnR each pro-

~~~~t~~fbrh:t~Pt7~'~~:;: 'on~~~ ~11~~I~YI~ ~1~Jh~
does Much morel
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e lul; n Jou r 8V DC power s u p p ly a nd ter mm a l o r
s~ta~~f/r!%S~i~w- If you don't have the m. ~e,. o ur

o Level A computer kit (Terminal version1 $129.95
plus 53 P&l·
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plu s S3 P&'·

:;'~~n~o~ ~~~s~~uSI;:t~~0~·~~t~~"i7:~~=rrlf~~:
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o Level B krt .• 549.95 plus $2 P&I •
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LEVEL C - Add st ill mo re
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P&'·
o SI00 bu s connectors (five
r eq u reed ] 54.'5 e a c h .
pos tpaid
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64ko f memo ry by me ans o f ,lst nj;lIf'S I00 cam , ou r famou s
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P&I· ;O 32kS 100 " IAWS" 5199.95 pJu"i51 P&:\·;O 48k
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prog ra ms
o Level E kit .. 15.95 plus 5(k P&:I •
Microsoft BASIC - Ir s the lanRua jiw Ihat allows you to
talk English to your computer' lt rs a\, lIl.lhlf' three wa ys
o akcasseue version of MIcrosofI BASI(; In-q uires i.P\'f'l
B and 12k of RAM minimum : Wf' ,u,IUl" "it a 16k S100
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§ ~ll~~p~ ;;:~f'n~~~~f'~a&:rdp()W~:~;:J~US 52~:Iq~" plus
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:FOR ONLY $129.95 Learn Computing
iFrom The Ground Up .
: Build a Computer kit thai grows 1't'-I.::r ?~.
: with you, and can expand to 64k # ~~""',JI
: RAM, Microsort BASIC, 1ext Edi-" it"'.
: tor i Assembler . \\Urd Processor , ~ • L. 5 ';--
• Floppy Disks and more . .

EXPLORER/aS

sert and speed installation and remov­
al. An 18-piece industrial steel ignition
wrench set, complete set of spark plug
and gap setting guages for any type of
spark plug. One " 114-drive" heavy
screwdriver, (1) One large set of feeler
guages, an industrial "Phillips" heavy
duty and " regular" screwdriver. All
tools are drop forged alloy steel for
durable heavy duty repair work, and
will be accompanied with a LIFETIME
Guarantee that it must perform 100%
or it will be replaced free. Add $7 han­
dling and crating for each Tool Chest
requested, we pay all shipping. Should
you wish to return your tools, you may
do so for a full refund . And letter post­
marked later than Feb. 27, will be re­
turned. LIMIT:Six (6) sets per address ,
no exceptions. Send appropriate sum
together with your name and address
to Tool Test Dept. # 109CW, Viking
Ind.. 6314 Santa Monica Blvd., Los An­
geles, CA., 90038, or for fastest ser­
vice from any part of the country, call
collect before midnight 7 days a week.

sunlamp+ ~ ldl +1e::~~~~~ = 1 or many PC's
car s

+ etchant = 1PC+ card

+ mylar
filmr::l

t:J

We will send to each reader of this
publi cation who reads and responds to
this test before Feb. 27, a 62-piece
American and Metric Heavy Duty In­
dus trial tool se t and metal storage
chest contain ing all the basic and
specia l tools necessary to service and
repai r domestic and fo reign trucks,
tractors, autos, and all heavy industrial
mach inery. Consists of: Seven Amer­
ican 318inch drive sockets. (318"), (7/
16"). (1'2"), (9'16"). (518"), (11/16"), (3/
4"). Nine American 1/4 inchdrive sock­
ets. (3 '16"'), (7/32"), (1/4"), (9132"'), (5/
16"), (11132"), (318"), (7/16"), (112"').
Nine Metric 318 inch drive sockets.
(9MM) , (10MM), (l lMM). (12MM),
(13MM), (14MM). (16MM), (17MM),
(19MM). Nine Metric 1/4 inch drive
socke ts. (4.5MM) , (5MM), (6MM).
(7 M M), (8 MM) , (9M M) , (1 0MM) ,
(11MM), (12MM). A 3'8 inch fine tooth
ratc het with qui ck rel ea se dri ve
combination-forward and reversible, a
1/4 inch x 3·8 inch adapter, a 318inch
drive extension bar 3 inch. A 3.8 inch
spar k plug socket with oil resistant in-

32XA l k it m ak es 7 PC car d S, $ 50 .59 , 32 Xl starter ki t makes 2 ca r d~, $2 1. 1 1
I f no t av aIlab le l oc a l l ) fact o ry or d er- tncl u ae $ 3.00 sn l ppi nQ. u .s.. o n !y

Pri ce s sUbject t o cn~n oe w ithout n otlc.e
5 10 1 7J

Vector I:::lectronic Co ., 12460 Gl adstone Av. , Sylmar, CA 91342

CALL COLLECT (213) 462·1914
(Ask operator for)

TOOL TEST #109CW
Before midnight, 7 days a week

"ave credit card ready

PRINTED CIRCUIT KITS
MAKE CARDS aUICKLY

American and Metric
62-Piece Heavy Duty
Industrial Tool Chest

$28
Before Midnight Feb. 27

ONLY Vector kits contain:
• Positive photo-resist coated AND uncoated copper laminate-no

messy photo-reversal-no spraying, dipping, or baking.
.4 types of art aids: rub transfers, ink, tape, cut and peel-use' or all.
., :, circuit art rub transfers-IC sets, pads, lines, connectors,

symbols, letters , and numbers.
• Everything included-just add water and sunlamp or bri\tlt sunshine.
• Liquid etchant and developer-no dry chemical mixing problems.
AND
• Process choices-make circuit on copper and etch for' card.
Make circuit on film, expose, develop and etch for 1 or many cards.

CIRCLE 41 ON FREE INFORMATION CARD
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SERVICE CLINIC
Super-fast capacitor checks

JACK DARR, SERVICE EDITOR

U)
o
Zo
a:
I­o
W
.....J
W
6
o
-c
a:

86

OVER THE YE ARS, I'V E GOTTEN MILLIONS

of letters (well , thousands , at least) ask­
ing "What's the best capacitor tester?"
That's one of my favorite questions­
because I know the answer! For back­
ground on what capacitors do, read the
November 1982 "Service Clinic."
Stated as simply as possible, capacitors
are mainly used for one thing-to move
signals. Mostly , they take them away
from places where they aren't wanted (as
with filter and bypass capacitors) or take
them from one circuit to another without
upsetting the DC levels (as with coupling
capacitors) . Figure I shows an example
of the use of each type of capacitor.

FIG. 1

What's the best way to test capacitors ?
Why , check to see whether they're doing
their job with the signals. Those tests can
be made in-circuit , during actual
operation-the best test for anything .
What 's the .only test instrument that will
show you signals? The oscilloscope. The
beauty of testing capacitors with a scope
is that there is practically no "setup," or
adjustments to make .. .although you do
have to tum the scope on.

You don 't have to set up the sweep for
any given frequency-just pick up the
probe and touch it to any point which is
bypassed orfiltered. Even if the scopes's
horizontal-sweep frequenc y is far away
from the normal operating frequency of
the circuit, you'lI see some vertical de­
flection if there are any signals-and, if
you do, that normally means trouble . You
can adjust the vert ical gain of the scope to
see. what the actual peak-to-peak ampli­
tude of the signal is .

For filters in higher-volt age supplies in
tube sets, the ripple (signal) should not be

more than about 1.5 volts P-P at the filter
output (point "A" in Fig. 1). In solid­
state sets, the ripple should be much less
or should not be there at all.

For cases where the complaint is distor­
tion, poor sync, unstable color or hold,
etc ., start by checkin g all points in the
circuit that have bypass capacitors (point
"B" in Fig. I). In practicall y all sets
showing "mysterious" symptoms, and
especially in those that show multiple
symptoms , look for an open bypass­
capacitor. In many cases, an open bypass
capacitor will allow a feedback loop (or
loops) to be set up, and trouble will be
caused by the resulting cancelling or add­
ing effect of the unwanted , unbypassed
signal. An open bypass-capacitor on an
AGC bus can cause more problems than
you can shake the proverbial stick at.

The best test for any possibly-open
capacitor is to bridge a good one across
the suspect one . (Turn the power offin all
solid-state sets when you do that.) If that
removes the undesired signal , the fault
has been pinned down. Incidentall y, that
test will also tell you whether or not the
capacitor in the circuit is the correct
value! If it's too small, it will not bypass
all of the undesired signal or take out
enough of the ripple . In general, the val­
ues of bypass and filter capacitors are not
at all critical, as long as they're large
enough! Those capacitors are used to take
out undesi red signals , and, as long as they
do the job, you' re OK. If the markings on
the suspect capacitor are unreadable , and
no schematic is available, " guesstimate"
the value of the substitute and then check
for signals at the bypassed point. If you
tried a .0 1p,F capacitor and still had some
signal, try a .02, then a .05, etc. until you
get the signal out.

Coupling capacitors
Couplin g capacitors are easy to test. If

you see a signal on the input of a circuit
but not on the output (points "C" and
"0" in Fig. 1), the coupling capacitor is
open . That type of test is far easier and
more efficient than taking the capacitor
out of the circuit , checking it on a bridge,
and then replacing it. If the original capa­
citor is a tiny, low-voltage electrolytic, in
most cases the heat of unsoldering it will
heal the bad contact, and it will work
when replaced ! If you leave it there ,
you' re just replacing the trouble! Save
yourself a headache -replace it with a

new one. A clean signal at the input with
distortion at the output can be due to a
leaky capacitor ; that' s common enough
with low-voltage electrolytics.

More filter problems
The raster can often tell you where to

look for the cause of a problem . If you see
one or two horizontal bars across the ras­
ter, they are probably hum bars caused by
a weak or open filter capacitor in a
rectified-line DC supply. But what if you
have what seems to be hum-bars, but
they're vertical , there are five or six of
them , and they're on the left side of the
screen? That's easy- those are also hum
bars, and are caused by insufficient filter­
ing of a DC power supply. However , the
symptoms point unmistakably to the fact
that the DC power in this case is coming
from the flyba ck , where a rectifier and
small filter capacitor develop a low DC­
voltage for one or more of the transistor
stages. The multiple bars are the result of
normal ringing during the flyback in­
terval, and are due to an open filter­
capacitor on the output of the rectifier.

A problem like that can show up es­
pecially when the boost voltage is used to
power anything in a set, and its filter
capacitor is open . The vertical hum bars
are the clue here , and you can use your
scope to verify your suspicions instantly
by checking the DC output of the supply
for ripple.

Your scope is the ideal " quick-check"
instrument for capacitors , and it can save
you a lot of time. If you don't know
exactly what 's causin g the problems
you' re seeing, just grab the scope and
start looking through the set until you find
a signal where it ought not to be. It should
be easy to find out why it's there . Just
look for the nearest bypass or filter capa­
citor and bridge it. R-E

SERVICE
QUESTIONS

HELPFUL HINTS
In the Quasar II chassis (all the ones

that use the 84C70 l20A08 or FA front
panel), if the picture repeatedly collapses
and expands vertically, resistor R32 (270
ohms. V2 watt) is bad. For best results,
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ONE MAN CRT FACTORY, easy operation.
Proc ess new or rebuild old CRT's fo r tv's,
bus . machines, monitors, scopes, etc .
Color, b&w, 20mm, foreign or domestic.
3 x6 ft. space required. Profits??? Average
CRT rebu ilding cost - $5. Sell for $100 =

$95 prof it ; x 5 CRT's = $475 daily ; x 5
days = $2375 week ly prof it. Higher prof its
outside U.S.A. Investigate this opportunity
today. We service the ent ire wor ld. Write
or call :

CRT Factory, 1909 Louise St.,
Crystal Lake, II. 60014, (815) 459-0666.
CIRCL E 86 ON FREE INFORMATION CARD

TELEVISION MODULE includes VHF, UHF,
and CABLE-TV TUNER, IF AMPLIFIER and
VIDEO DETECTOR, SOUND DETECTOR
and AMPLIFIER, SYNC and SCAN PRO­
CESSOR: $95.00. TELEVISION SIGNAL
PROCESSING MANUAL explores standard
and non-standard television:$15.95. Add 5%
shipping and handling. Informative catalog:
$2.00. VISA and M.C. accepted. ABEX, P.O.
Box 26601-RT, San Francisco, CA 94126.

CIRCLE 85 ON FREE INFORMATION CARD

ONLY $89.95 complete with the following
• 75 to 300-ohm balun • balun for rabbit ears
• 20" fiberglass parabolic dish • low noise
probe/down converter • 60 ft. factory made
coax ' 3 ft. coax • power supply • mounting
hardware and instructions. All for only $89.95
plus $5.00 shipping & handling Visa, Master­
charge or C.O.D. cash or certified check.
NATIONWIDE G.H.Z., 6825 N. 16th St.,
Phoenix, AZ 85016 (602) 274-1199.
CIRCLE 84 ON FREE INFORMATION CARD

• AMATEUR
/~ MICROWAVE

RECEIVER

CALL NOW
AND

RESERVE
YOUR SPACE

• 6x rate $550 per each insert ion.
• Reaches 220,500 readers.
• Fast reader service cyc le.
• Short lead tim e for the placement of

ads.
• We typeset and layout the ad at no

add it ional charge.

Call 212-777-6400 to reserve space.
Ask fo r Arline Fishman. Limited num­
ber of pages available. Mail materials
to : mini-ADS, RADIO-ELECTRONICS
200 Park Ave. South, New York, NY
10003.

Turn telephones into control devices
Teltone offers 10 DTMF Receivers. The larg­
est selection in the industry. With them you
can turn the phone system into a control net­
work. They outperform other receivers in
noisy environments and operate over a wide
dynamic range. For PABX's, radio-to-phone,
computer, and peripheral interfaces specify
Teltone DTMF Receivers. Call : 800/227­
3800 X 1130. (In CA 800/792-0990 X 1130).
CIRCLE 88 ON FREE INFORMATION CARD

Ungar's new portable Extensive Care Unit
features: two soldering irons, vacuum de­
soldering system, variable speed drilling­
deburring tool, a 3V AC variable power sup­
ply. Outlets: for soldering tweezer, thermal
wire stripper; 12V DC for plating and power
tools;5A, 115V AC for other equipment.4900
sells for $1,165. Demo at your Ungar Dis­
tributor, or contact Ungar, P.O. Box 6005,
Comp ton, CA 90220, (213) 774-5950, 1­
800-421-1538.

CIRCLE 87 ON FREE INFORMATION CARD
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LOW HIGH-VOLTAGE

FLAG-WAVING VDP

SPOT OF INTERFERENCE

Ray Nielson, who didn't give his ad­
dress, says that a bad fail-safe circuit led
to a high voltage of only 6 KV on a Sony
SCC- I IOB. The horizontal-oscillator
control. Q95 1, was biased on , and it
shouldn' t have been . Zener diode 0505
checked out good out-of-circuit , but a
new one fixed the problem. It apparent ly
was leaky under load. And here 's a " no­
no" - Oon 't turn those sets on unless
everyt hing is hooked up. When he had a
board removed and applied power , he
blew a regu lator and SCR! R-E

My uncle just bought a new Zenith
videodisc player and hooked it up to his
25MC38 Zenith chassis, a 1967model that
is working well despite its age. The prob­
lem is that vertical lines wiggle, and the
overall picture is not too stable. The
videodisc player works fine on a later
solid-state set. I'm puzzled.-R.R., Kings­
ton, NY

That sounds like the fami liar flag­
waving problem often found when using
VCR' s and other such equipment with
older sets. The "stock" cure is to speed
up the time constan t of the horizontal
AFC by using smaller capacitors . In your
set, try C65 and C67, both of which are on
the bottom of the AFC-diode unit. Try a
value that is about half of the original
value.

(Feedback: It was right where you
said! I replaced C47, the .047-p..F capa­
citor on the AFC grid of the 6UIO with a
.OOl- J.lP capacitor. That did the trick and
the set works nicelv on both videodisc and
TV signals . My u;zcle is vel)' happy!

replace it with a one or two-watter , pre­
ferably a glass-film type . I've never had a
callback on sets where I' ve done this.

If you find the 220K resistor in the
horizontal-oscillator plate circuit of an
RCA CTC-53 out of tolerance , replace it,
and the l20K resistor in the same circuit.
They are both commo nly responsible for
failures and you can tell they' re bad by the
fact that they' ll be discolored.

Thanks to Doug las P . Hoff ofVacavil­
le, CA for that information .

Here ' s an odd problem with a Zenith
14B38Z-a round spot of interference in
the center of the screen with vertica l lines
from top to bottom . Looking at the chas­
sis, an "eyeball check" showed a ,.0 1
disc capaci tor that was cracked. Replac­
ing it cured the interference. It was a
coupling capacitor from the flyback to the
AFC diode. It must have been radiating
RFI that got into the video .

Thanks to James S. Mcintyre ofPettus ,
WV for that information .
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NTS THAI INUITES YOU TO EXPLORE MICROCOMPUTERS,
mAL SYSTEMS A MORE, WITH STATE-OF-THE-ART EOUIPMENT

YOU ASSEM LE KEEl!
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Without question, microcomputers are the
state of the art in electronics. And NTS is the
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 mu ltimeter, a
digital logic probe and other
sophisticated testing
gear to learn how to
localize problems
and solve
them.

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

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

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

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

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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Age _ _

Zip _

3. The NTS/Heath HN-89A Microcomputer
features f loppy disk storage, "smart" video
terminal, two Z80 microprocessors, with
32K RAM Memory, expandable to 64K on
board. 4 . The NTS/Heath GR 2001 Digital
Color TV (25" diagonal) features
specia lized AGC-SYNC mut ing, f iltered
color and new solid-state high voltage
t ripler rect ifie r.

Simulated TV ReceptIOn 4 .

3.

Apt. City _

State _

Name _

Address _

_NATIONAL

I!5TECHNICAL
SCHOOLS

T ECHNICAL -TRADE T R A ININ G S INCE 1905
R e s ide n t and Home-Stu d y Schools

4lIOO SO. FIGUEROA ST.. LOS ANGELES. CA. 90037

r-------------------------· -~NATIONAL TECHNICAL SCHOOLS
4000 South Figueroa Street. Dept. 206-023
Los Angeles. CaJ,torma 90037

Please rush FREE color catalog on course checked below

o MicroComputers/MicroProcessors 0 Auto Mechanics
o Communications Electronics 0 Air Condition ing
o Digital Electronics 0 Home App liances
o Industrial Technology 0 Color TV Servicing

1. The NTS/Rockwell AIM 65
Dedicated Microcomputer A Single
board unit featuring on board

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

Development System. 2. "The
NTS/SYM-1 Microcomputer" 6502

Based CPU-4K bytes ROM
. (expandable)-lK RAM (expandable). 51
active 110 lines for versatile interfacing: disk

drives, ASCII key boards, cassette tape, etc.



STATE OF SOLID STATE
A switch-mode power supply controller

ROBERT F. scan, SEMICONDUCTOR EDITOR
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THE GROWING POPULARITY OF THE

switch-mode or switching-type power
supplies has-in the last six or seven
years-led to the development of more
specialized component-types than any
other electronic circuit since the early
days of radio. It has involved the develop­
ment of special types of rectifier diodes,
inductors, and a wide variety of dedicated
Ie's.

Switching power supplies
Before taking a look at the Signetics

NE5561 switch-mode power supply con­
troller IC that we're covering this month,
let's take a look at Fig. I and see what a
switching power supply is all about. Basi­
cally, a switch-mode power supply can be
thought of as a type of series voltage­
regulator in which the pass (series) tran­
sistor has been replaced by a solid-state
switch and a series inductor.

The switch-mode power supply
controller-enclosed by dashed lines­
has four major sections: a precision free­
running multivibrator or clock, an elec­
tronic power-switch, a pulse-width mod­
ulator (PWM), and an error amplifier.

The multivibrator supplies the clock
frequency and any timing signals re­
quired by the exterior circuit design or
application . It drives one input gate of the
PWM and, in some applications, pro-

vides the switching drive-voltage in
transformer-type flybacks and DC-to-DC
converters . The electronic switch is
closed and opened (switched between sat­
uration and cutoff) at a rate and duty cycle
that keeps the supply' s output constant.

The pulse-width modulator accepts
signals from the clock multivibrator and
the error amplifier. Its output is a pulse
train whose duty cycle is determined by
the output of the error amplifier in the
feedback path between the power supply
output and the PWM. The error amplifier
compares the voltage tapped from the
power supply output with a precision
reference-voltage, and develops an error
voltage based on the difference between
the input signals .

The error voltage varies the switching­
pulse duty cycle (the ratio of the on-time
to the total time period) as a function of
the input voltage and the output load con­
ditions . The switch's on-time is increased
if the sample voltage tapped from the
supply output is low compared to the
reference voltage. If the output sample is
higher than the reference voltage, the
error voltage narrows the switching
pulse, decreasing the switch on-time.

Commutating diode D I is also called
the "catch" or "free-wheeling" diode .
Its action is similar to that of a damper
diode in TV-flyback power supplies. The

abrupt tum-off of the switch causes the
choke's magnetic field to collapse and
develop a counter electromotive force
(emf) that tends to keep current flowing
through the choke. During that period,
DI conducts , permitting the counter-emf
current to maintain the charge on C I .

The NE5561
Small DC-motors have been used for

years in automotive and aircraft applica­
tions, and are finding many new uses as
more and more electronic and computer
controls are added.

The circuit in Fig. 2 shows how the
Signetics NE5561 switch-mode power
supply controller can be used in a DC
motor-control application. The circuit is
efficient and does not present the heat and
power-dissipation problems that are in­
herent in linear speed-controllers .

The NE5561 provides constant motor­
speed through pulse-proportional drive
based on feedback from a tachometer that
is driven by the motor. A switching cir­
cuit consisting of transistor Q I and com­
mutating diode D I de livers the pro­
grammed pulse energy to the motor. The
motor drive-current is in the form of
constant-frequency, variable-width pow­
er pulses.

The heart of the NE5561 is the saw­
tooth generator that drives the PWM and
the SET terminal of an R-S flip-flop latch .
The oscillator frequency, determined by
R,C., is set at 20 kHz, a frequency high
enough to eliminate the audio noise
associated with lower-frequency switch­
ing drives. TIle output of the OC tachom­
eter is proportional to the motor speed and
should be 2.7 volts per 1000 rpm. The
tachometer output is applied as negative
feedback to the input of the error ampli­
fier through a voltage divider that delivers
3.75-volts DC to ensure servo lock.

Duty cycle control
-T he motor-speed controller feeds a

chain of 12-volt pulses to the motor. The
duty cycle of the pulses is directly pro­
portional to the load-torque demand. The
circu it can be modified for torque­
limiting by feeding a derivative of the
motor return current (typical current
drawn might be 0.3-amp no-load, and
0.6-amp full-load) back into the CU RRENT

SENSE terminal, pin 6.
An external method of preventing the



ordham
Prices on

Test Equipment
Now Fordham is passing on to customers the hugest savings
possib le on test instruments. To help celebrate the opening of
our new 40,000 square foot facility on Long Island, we've
purchased an extra large inventory of B&K Precision produc ts.

31/ 2 Digit LCD
Autoranging DMM

Model 2~8~..- NoW $79!:h
Reg.$l-rJ·vu

~
• Fully automatic, a.uta­

ranges on all tunctlons.
• Range lock holds any

range.
• 0.1 % accuracy.
• Fast reading.
• 0.5" LCD display.
• Autozeroing.
• Autopolarity on all

ranges.
• Audible continuity

indicator.
• Varistor andluse over­

load protection.
• RF shielded.
• Meets UL 1244 satety

standards.

We're offering the quality of name brand products and the
benefits of our volume purchasing power. While supplies last
we guarantee these unbelievably low prices.

8-Trace,4 ChanneI 100 Hz
Dual Time Base Scope

Model 1500 $148900Reg·~Now
each

BE

Comes With Probes

• 100 MHz r~sponse, 3.5nS rise time . 2nS/div
sweep rate with 10X magnifier. Tri er vi .
four separate inputs • Dual time ba;~ • 1:~~r
~~~t~0~~010rm inputs . 1mV/div sensitivity to ~OO

requency counter output • Dela ed
~w~~i ~~ nS to 0.5 seconds • Alternate limeb~se
fr c ./ng power supply . Selectable chop

equenCles • Voltage and current probe calibrators.

Low Distortion
Function Generator
Model 3010
Reg.~

Now

$187~a~h \--- -
• Generates sine, square and triangle
waveforms • Variable ampl itude and fixed
TTL.squarewave outputs . 0.1 Hz to 1 mHz
In SIXranges • Typical sine wave distortion
under 0.5% from 0.1 Hz to 100 kHz . Variable
DC offset for engineering appli cations
• veoextemalinpulforsweep-frequencytests.

DynaP88k TranSistOr'
Tester
Model 520B
Reg .~

Now

$ 199!: h
. HVLo drive . Works in-

• Fast tesllng • n't • Identifies leads
circuit when otdheFrsET~o. Random lead
of blpolars an 'bee '
connection • Audib le test OK. GeP
• Automatic NPN/PNP and SV
identification.

CRT Restorer/ An .._
Model 467 a., cer
Reg.~

Now

$420?a~h
• Restores color and
b/W picture tUbes
likenew!Usesthemost
POWerful restoration
method known 'th "
CRT . EXCIUSiv: ' m!n,mal danger to the
tests all three multiplex test techniq ue
taneousty guns of color CRrs simul-

under actual 0 .
even CRrs with co peraling cond itions,
real dynamic tests :~7 Gl and G2, with
tracking. ns ant, automatic

FOR ORDERING OR PRICING ON OTHER TEST EQUIPMENT
Gall Toll Free FORDHAM."O' :~~:~~~:l~·cOD
'800) 645-9518 ~~~.ext~r::~:'2:AH~~'t: LZ. __odd 12"'-00 0

1251.00 to 500.00 8.50

NY.S.(SOO)832-1446 260 Motor Parkway, Hauppauge,N.Y.11788 ,··:,::,,:,,}t=;:: ......... 2!li~~:~ ::::' : : 'li~
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duty cycl e from immediately rising to its
max imum is required at the initial start -up
of most circuits driven by the NE556 1.
Without cycle-limiting , at initial turn-on,
the DC feedback voltage at pin 3 of the lC

is zero . That causes the error amplifier's
output to go high and force the PWM to its
maximum duty cycle.

T h is circuit was taken from th e
NE5561 data shee t. For additional in-

formation and some interesting power­
supply circuits, refer to that data sheet and
Sw itch Mode Power Supply Circuits ,
from Signetics Corp., PO Box 409 . Sun­
nyvale . CA 94086 . R-E

Address _

City St._Zip__

Se nd t o : NESD A / ISCET
2708 W. Berry St.

Fort Worth, TX 76109
(817) 921 ·9101

For info rmation abou t : _ exam dates ;
_ _ ~ r eq u ire m en t s ; _ _ st udy qu ides :
o t h e r .-::- -,- _

Name _

ARE YOU TIRED
of being

"only a serviceman "
or

"just a technician"?
THE LEITERS "GET

AFTER YOUR NAME SPELLS

"PRIDE"

36 CHAN NEL
REMOTE CON TRO L
CA BLE CO NVERTER

$88.00'

AMATEUR MICROWAVE
ANTENNA
• 26 DB Gain
• Adva nced Down Converter
• Comple te-Ready to Install

$119.00

DIRECT VIDEO SALES
P.O. BOX 1329

JEFFERSONVILLE. INDIANA 47130

CALL TOLL FREE
1-800-626-5533

LINDSEY JET I WIRELESS
THE ULTIMATE CA BLE T.V. CO NVERTER

•

58 CHA NN EL INFRARED
. REMOTE CONTROL

• COM PLETLY
PROGRAMMAB LE

. $169 .00
Send $1 for Co mplete Catalog
VISA . MAS TERCARD . COD

CIRCLE 50 ON FREE INFORMATION CARD

CHARGE TO VISA ORMC TOLL-FREE
1- 8 00 -654 -8657 9AMto5PM CST MON ' FRI

DIRECT INQUIRIES TO:

~ lIMAElectronics, Inc.z 1020 W. Wil sh ir e . Ok la homa Cit y. O K 73116 (4051843·9626

o r -----------------------~a: I D Rush my Vocal ZapperKi t . $24.95 plus S3postage I
f- I & handling enc losed . I
frl I D Se nd assembled Vocal Zapper ,S39.95 plus $3 pos t - I
-I I age enc losed . 0 Se nd Fre e Cat al og I
W I Io I name I

o I address I
< I Ia: I city s la te __ ZiP I

I PAIA Electronics. ceot 2R 1020 W. Wlishue, Okla . City. OK 73116 I

94--~RCLE120NffiEEmFORMAnONC;RD-·



from FORDHAM of course.

MODEL V-1880

BP STABLIZER/IMAGE ENHANCER/RF CONVERTER/
VIDEO FADER/2-WAY DISTRIBUTION AMPLIFIER

OUR PRICE $135.00 each
Most versatile video processor. Contains five units in one: stabilizer (video guard
remover): image enhancer; video to RF converter; video fader; and dual output
distribut ion amplifier.
Stabilizer Will correct entire range of copy guard distortio n such as jitter,
vertical roll or black bar travelling through picture.
Enhancer Lets you attain best picture for your own preference.
RF Converter Allows your TV set to receive video and audio sig nals from your
image enhancer, guard stabilizer, video camera, computer, VCR, etc. The di rect
video signal from any video component can be fed into the V-1 880 and
converted to a usable RF signal that can go to your TV antenna terminals.
Video Fader Used to produce professional fade ins and fade outs.
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BP RF CONVERTER/MODULATOR
MODEL V-1885

OUR PRICE $39.95 each
Allows your TV
to receive video
and audio signals
from image en­
hancer, guard
stabilize r, Video
came ra. computer, VC
The outputs 01many Video
components cannot be d irectly hooked up to the
VHF antenna terminals on vour TV set. This
problem IS solved by using the Mode l V-1 885 RF
Converter. Converts video sig nal Irom any video
component to adjusta ble RF signal at antenna
terminals. Allows your VCR output to feed two TV
sets at the same time, with virtually no signal loss.

BP IMAGE ENHANCER
MODEL V·1860
Dramatically improves
perfo rmance
of video
cameras
and VCR·s.
(ott-the-ai r
or second
generation
recordings).
by compensa-
ting lor deteriora- $59 95
non of deta il and • each
sharpness. Includes video distribution amplifie r
with two Video outputs, allowinq you to make two
copies at once without loss in Signal level.

BP UHF CONVERTER FOR TV
ANDVTR
MODEL V-5736 $24 95

OUR PRICE • each

5 FOR $100.00
Use your VCR to its
maximum capa bility.
Record VHF, UHF,
Cable or Pay TVwhile
watching any other
mode.
FEATURES _ 36 cha nnels
_ Allows complete prog ramming
of VTR _ Super color quality
- Watch or record any com bination
of selectab le cha nnels. _ Receives midband,
supe rband /Pay and all VHF channels on UHF.
_ For Beta/VHS type recorders or TV set _ Record
and use TVs remote control.

BP VIDEO CONTROL CENTER
MODEL V-4802 $19 95

OUR PRICE • each
Provides remote con­
trol access 01all
Video . TVor Cab le
inputs to TV or Big
Screen TV lrom one
location by flipp ing
SWitch.
_ One output, your
TV set or Big Screen TV
_ Four inputs _ Complete ly pass ive, i.e. no AC
power required to operate - Auxiliary input and
output provides added fleXibility.

JERROLD JRX TV REMOTE
CONVERTER
MODEL JRX-3C105 (SWITCH)

OUR PRICE $79.95 each
Consists 01two units
- a receiver and
transmitter. 20 It con­
nectingcord is detach­
able at one end to
help you POSitionthe
unit. May be attached to
any age or model TV in
minutes. No tools required.
- Receive up to 36 channels.
TV control.

_ Receive up to 60 TV channels _ Remote TV
Control _ Attach to any age or mod el TV in
minutes. _ No too ls requ ired. _ On/Off button.
- Channel selection. - Channel Stepping. _ Fine
Tuning.

JERROLD 60 CHANNEL
CORDLESS TV CONVERTER
MODEL DRX-3-105

OUR PRICE $110.00 each

/
/

• M aster Charge N Y. State IADD FOR SHI PPING AND INSURAN CE
• VISA • COD res ide nts add 5250 00 . .. S4 50

: ~~;:: Or der a~~:t~~~e S~1 ~ :~ m~ : '.' ~ ~g "~"""'r'"
75 1 00 t o 10Cl0 00 12 50

COD's ext ra (requ Ired 25 % dep osit) ove r 10Cl0 00 15 00

BP VIDEO COMMAND CENTER
MODEL V-4803 $59 95

OUR PRICE • each
A SWitcher that can
accept 6 inpu ts and
direct them to 3 out­
puts. Utilizes switch
similartooneusedon
home VCR·s. You avo id
signal loss Incurred by
uSing sp litters.

OUR PRICE $69.95 each
Same as above but With a buut-in RF Converter
that gives the model V-1877 an RF output which
can be fed directly to the antenna terminals of a
TV set. Trus enab les you to remove the copy guard
from a pre-recorded tape and view it on a TV using
only a VCR.
Use as an RF Converter only. Used In conlunc­
tion with your TV, you can feed direct audio and
Video signa ls from any video device such as video
camera , computer, po rtable VCR, etc.

OUR PRICE $45.00 each
Has self conta ined A& B and bypass switch. Many
movies, concerts and spec ial program s tor sale or
rental are copy 'warded. ThiS removes copy guard
and allows you to make copies. Many TVsets will
not play prerecorded tapes because copy guard
causes picture to roll and jitter, turn to snow or
d isappear. Video Guard Stabiliz er removes copy
guard from signal.

BP VIDEO GUARD STABILIZER/
RF CONVERTER
MODEL
V·1877

BP VIDEO GUARD STABILIZER
MODEL
V-1875
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COMPUTER CORNER
Handheld computers
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IN PREVIO US CO LUMN S , W E EX PLO RED

the miniaturization of comp uters from
minis to micros to portable micros. Now
we will look at yet another category of
small computers- the handheld micro .
When first introduced , the name " pocket
computer" was frequently attached to
th ose sma ll unit s . Ho we ver , when
equipped with a printer, cassette in­
terface , and other peripherals , the devices
can scarcely be toted in the average pock­
et. " Briefcase computer" might evo lve
as a logical terminology-as the smaller
portable computers (such as the recen tly­
announced Hewlett-Packard HP-75) and
the larger handhelds (such as the Radio
Shack PC -2) move closer together in size
and capabilities.

Who are those handh eld computers
best sui ted for , and wha t are th eir
capabilities? Hobbyists form one large
group of enthusias ts, but the handheld
computer can also be recognized as a
highly convenient solution to many data­
processi ng prob lems faced by the pro­
fessional person . Field eng ineers, sur­
veye rs, inventory clerks, and building
contractors are all likely users, as are
salesmen on business trips, and college
students , stockbrokers, insura nce-claim
adjusters and tax advisors .

The handh eld ' s key asse t is still, of
course, portability . As the technology
matures, and as more and more handheld
units are equipped with modems and data­
co mmunications software, the dev ices
will become even more practical. Access ­
ing the office from wherever you happen
to be-and having the capability to trans­
mit data files from remote locations­
wi ll open a who le new vista of pro­
fessional applications .

What are the currently avai lable prod­
ucts, and which one is best for your in­
dividual needs? Let' s start by taking a
look at the Sharp PCl211 (also packaged
by Tandy as the Rad io Shack PC-l) .

Radio Shack/Sharp handhelds
The overriding advantage to the PC-1/

PC1211 is its portabilit y. It' s one of the
lightest (six ounces) and smallest of the
pocke t computers. But the tradeoff is that
it does not offer some of the more soph­
i s t i~ ated or advanced capabi lities of its
successo rs.

"Managing Editor, Interface Age magazin e

FIG. 1

The computer is equipped with a 1.9K
memory for programs and data. For $ 160 ,
or less , the user is supplied with the basic
unit, a I25-p age manual, and a beginner's
guide to BASIC programming . The com­
pute r will run fo r approx ima te ly 300
hours on a set of four mercury batteries.
The PC1211 will accept program lines of
up to 80 characters in length , and display
them on a 24-character liquid crystal dot­
matrix disp lay that scro lls automatically
for lines with more than 24 characters .
Full cursor-control allows scro lling up or
down, left or right , and simple editing.

A printer/cas sette interface is avai lable
for $ 130 . The printer will pri nt 16
characte rs per line at a rate of 60 lines­
per-minute . A useful set of prac tical pro­
grams is available-including engineer­
ing, mathematics and business packages.

Though the PC1211 lacks the memory
capacity and bells-and-whistle s features
of more recent units, it is a good one for
beginners .

Another Sharp handheld compu ter is
the recently-introduced 1500 (also sold as
the Radio Shack PC-2 ). Its outstandi ng
feature s are its 8-bit microprocessor­
allowing some capabilities that rival de­
sktop micros-and its expanda bility via a
60-pin connector. As a bonus, programs
written for the the PC -1211 will also run
on the / 500 .

The 1500 comes with 2.6K bytes of
user-memory and is expandable through
plug-in modules to 4, 8, or 16K. The
opera ting system and BASIC are stored in
a 16K-byte ROM . The computer includes
a rea l-time clock and operates at 1.3
MH z. The 1500 is powered by four
"AA" batteries that should let it run for
about 50 hours.

A pr inte r/p lo tter/dua l-casse tte in­
terface is avai lable for $240. That unit is
powered b y rechargeab le ni c kel­
cadmium batteries, but it includes an AC
adapter/charger and will also power the
1500 computer. With that interface , 25
statements for easy plottin g and printing
are added to the computer's BASIC. Both
upp er- and lower- case charac ters are
available, and four colors of graphics and
nine sizes of text can be printed . The
printed display is from 4 to 36 characters
wide (depend ing on the type size chose n).
Progra ms or data can be saved or loaded
to or from cassette tapes using either one
or two recorde rs.

For those who requi re simple graphic s,
ample programming capabilities, and fu­
ture expansion from their handheld com­
puter , the Sharp 1500 is a good choice.

Casio
Another handheld. the Casio FX702P

will be of special interest to those with



mathematical applications. Its extensive
se t of bui lt-in functio ns inc ludes
trigonometric and hyperbolic functions,
statistics, degree-to-decimal conversion
and vice versa, random-number genera­
tion, natural logs, and many more func­
tions that you would expect to find on a
high qu ality scientific calculator.

The keyboard is layed-out alphabeti­
cally (as opposed to the typewriter-style
" QWERTY" arrange me nt) and the
numeric keys are to the right of the alpha­
betic ones.

A set of 73 programs is provided in the
manual , and include scientific , mathema­
tical, and business applications , as well as
games. Several hundred additional pro­
grams are expected to be introduced in the
near future.

The liquid-crystal display allows up to
20 characters at a time to be displayed .
The ' m a x imum lin e- si z e is 3 0
ch aracter s-the di spl ay wi ll auto­
matically shift when 20-30 characters are
in use.

Its simple BASIC subset of commonl y­
used variables, numerous mathematical
function s, and portability (it weighs 6.3
ounces and measures 5jg x 6Yz X 31/4­
inches) will make the Casio FX-702P an
attractive alternative for many users. The
price for the basic unit is just under $200.
A ca ssett e int erface is ava ilable for
$49.95, and the printer is available for
$89 .95.

OPPORTUNITY
WITHOUT RISK.

Thebiggest improvement in
40yearshasmade U.S. Savings
Bonds anideal investment.

Avariable interestrate lets
you shareinrates offered by
today's securities market. Nolimit
onhow much you might earn.

What makes thisimproved
Bond ideal is thatyou're protected
bya guaranteed minimum. And if
the Bond isheld to maturity, you'll
double yourmoney.

Takeanotherlook at this
opportunity without risk.

~iJl s».
!L-~t.Take * ~*

. stoclt~GS~
InAmerica.

'-l"II A publi c service of this pubticatton~~·C~ and Th e Advertising Council.

The Panasonic/Quasar handheld
In many respects, the Panasonic HHC

(Quasar sells a functionally similar hand­
held in a slightly different package) is the
most useful pocket computer currently
available for serious applications. Three
versions are available: the RL-HJOOO,
which comes equipped with 2K of RAM
($325); the RL-Hl400 , with 4K ($380);
and the RL-1800 with 8K of RAM ($480).

A large selection of software packages
is available for the Panasonic system in­
clud in g P ortacal c (a Visi Cale-like
spreadsheet program) and Portawriter , a
word-process ing program. Many popular
programming languages are also avail­
able. Several modes of operation provide
versatile independent functions: a four­
function calcul ator mode , a calendar­
alarm mode for appointments, and a text
mode (allowing creation of an 80­
character record in free-format). Up to
three 16K-byte ROM modules can be
loaded at once .

Periphe rals available include an 110
ad apter, 15- or 40 -character-per-line
printers, a four-color plotter , an RS-232
interface , a modem, and a modem with a
cassette interface for sending or receiving
programs.

A color-TV interface is also available .
With that, you can use a TV to display up
to 16 lines (up to 32 characters per line) or
up to 48 X 64 graphic elements in eight
colors plus black. R-E

If you need

-one or hundreds-

• high stability
• prompt service

• cost savings '

• General Communication
• lnaustry -
• MarineVHF
• Scanners
• Amateur Bands
• CB Standard
• CBSpecial
• Microprocessor

Call or Write

JAN CRYSTALS
P.O. Box 06017
Ft. "'yet.. Fl. 33906-6017
All PIlonea (813) 936 -2391

CIRCLE 11 ON FREE INFORMATIONCARD

For Home or Business
WHAT.. .WHEN ...HDW...

LEARN HOW
TO USE A

COMPUTER
\ Train at home in spare time! No

previous experience needed! Now
you can learn it al l! Corn­
puter programming ...compu·
ter applic at ions...computer
games ...everything you ever
wanted to know about corn-
puter operations! Write your
own computer programs or
use hundreds of programs
already available...budget­
ing, real estate, book keep­
ing, expenses , investments,

interest , taxes, shopping
lists, vacation planning ,

1
1!lli~ addresses , phone num-bers, routing ...even

foreign languages and
graphics.

You'lI know what reall y happens when you have a com­
puter problem wit h a bank, st ore, loan company, o il
comp any, utility or anyo ne else. You'll be abie to tal k
their language...und erst and why and how th ings hap­
pen...to be abl e to take th e offensive when you're the
vic t im of a co mpute r error. Expert s explain every thing
in easy-to -understan d language wit h ste p-by-step
directi ons .

·TIMEX COMPUTER INCLUDED WITH
YOUR TRAINING • Plugs into any TV

,.--_",. SEND FOR FREE FACTS!
riel ·COMPUTERTRAiNiNG,"D;:iiE;m-
I 'rNC'"" Scranton, Pennsylvania 18515 I"
I Please rush me free facts and co lor brochure I m

I that te lls how I can learn comput er applica tions, ID
programm ing and operation at home in spare I ~

I tim e. No cost. No obligat ion. I »
I Name Age •-- I ~

IAddress I CO
L:.~t~~ :J ~
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COMMUNICATIONS CORNER
Multi-band trap-antennas

HERB FRIEDMAN, COMMUNICATIONS EDITOR

FIG. 1
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WH ILE RECENT ADVANCES IN ELECTRON­

ics have improved transmitter and receiv­
er per formance tremend ously , all that
fancy high technology does very little
good if you can' t get a signal out (or in) .
Rem ember the old ham adage: " You
can' t work 'e m if you can 't hear 'e m."
We have yet to come up with a high-tech
solid state antenna that is superior to a
wire !

Curre nt technology has made it possi­
ble to put full 3-30-MHz cove rage in a
transce iver not mu ch larger th an a
shoebox . Band-hopping is so easy that
most amateurs who operate HF can shift
bands with a twist of the wrist. But ,
what's the adva ntage of a high-tech, full­
coverage, broadband rig if it takes 10
minutes to tune up the antenna on a new
freque ncy ? For maximum convenience
when band -hoppi ng, many amate urs use
multi-band antennas-dipoles, vertica ls,
or directional beams. However, the fact
remains that those mult i-band HF an­
tennas have not been improved much by
high technology . Th ey sti ll use old ­
fashoned traps , a trap being an ordinary
parallel-resonant circuit.

Let' s look at a typical situation. Our
new amateur has just purchased a Whiz­
Banger All-Band Solid-State Digitized
Signal Squirter, and to get his money' s
wor th he wants full coverage with beams
for 10 , 15, and 20 meter s , and dipoles for
40 and 80; all that on a 20-by- IOO-foot
city house-lot. Because of the lack of
space, and because the neighbors aren' t
too happy seeing a tower loaded with
antenna eleme nts swinging close to their
homes, our all-band amateur cuts his an­
tenna hardware down to a minimum­
just two anten nas for five bands.

How it 's done
Imagine a quarter-wave dipo le anienna

for the 10 meter band . It measures about
16 fee t end -to-end, and can be made of
alumin um rod or thin wall tubing sup­
porte d at the center feed point. Alternate­
ly: it can be made from wires strung from
end-supporting insulators .

If we wa n t t o cover a l o w er
frequency-say on 15 or 20 meters­
with the same type of antenna, we need a
length of approx imately 23 feet for IS
meters and 35 feet for 20 meters. It seems
that no single length will work for all
three bands: yet we can purchase antennas

where a single element serves for 10, IS
and 20 meters , or 40 and 80 meters , or
even 80 through 10 meters.

The" magic" is perform ed by the traps
we mentioned earlier, which make a sing­
le antenna eleme nt appear to be the cor­
rect electrical length for several bands.
Let' s look at Fig . 1, which illustrates how
traps work for a three-band 10/ 15/20­
meter dipole . (You can carry the idea
through to a 5-band antenna .)

Antenna-seg ment "A" is the correct
length for a IO-meter (28-MHz) quarter­
wave dipol e. Th e parall el -r eson ant
"# I" L-C traps at the ends of that seg­
ment are tuned to the center of the 10­
meter band and electrically isolate the
"A" section of the antenna from the
remaining wire . As far as the transmitter
is concerned it "sees" only the dipole
antenna represented by "A."

If the transmitt er ' s output is changed to
15 meters (2 1 MHz) the " # I" L-C traps
are no longer reso nant at the operating
frequency; they appear as a slight in­
ductance in a dipole now having a total
length " B." The " # 2" traps at the ends
of the " B" segment are tuned to the cen­
ter of the IS-meter band and isolate " B"
from the remaining wire length . Because
of the slight induct ive effec t of the " # I"
traps, the end-to-end length of the " B"
antenna is slightly less than the calcu lated
dipole length for 15 meters .

Whe n th e t ran sm itt e r' s output is
changed to 20 meters (14 MHz) both the
.. # 1" and "#2" traps are no longer
reso nant at the operating frequency; they
appear as small inductances in a dipole of
length "c." The total length "C," again
because of the small inductive effects of
the traps, is slightly less than what would
ordin ari ly be calcul ated for a 20-meter
dipole antenna .

Beca use of those induct ive effects, it
gets a litt le tricky to adjus t element
lengths for the lower frequencies-i t's
usually done by a final tweaki ng of the
section lengths-but the process can be
carried through two more sets of traps (for
20 and 40 meters) , resu lting in a five­
band antenna covering 80 through 10
meters. Often, the 40 meter antenna is
used on 15 meters. (But, when traps are
used , the 40-meter antenna isn ' t all that
great on 15 meters).

Trapped beams
While we have illustrated traps using

dipole antennas, the same theory applies
to any other elements used in a directional
beam , whether driven or parasitic. For
example, the typical 10/15 /20 meter
beam is a parasi tic array with a non­
driven direc tor and reflec tor. Each paras i­
tic element is tuned to the band in use by
means of traps, ju st like the driven dipole­
antenna .

If you get the urge to build your own
trap antenna keep these rules in mind:The
traps must be "rock-stable ." That means
that they must be enclosed in a weath­
erproof housing so that moisture won ' t
cha nge their characteristics . Also remem­
ber that there is a very high RF-voltage
present at the ends of the antenna, so
low-voltage receiver-grade components
mustn' t be used . The inductors must be
wou nd us ing heavy wire such as you
would use for a transmitter tank-circuit,
and the capacitors should be of the type
known as " transmitting" micas . (There
are lot s of surplus transmitting micas
around .) If you're not into build ing your
own traps, it's possible to purchase com­
mercial traps for home-brew amateur an­
tennas . Inqui re at any of the larger
amateur-equipment distributors. R-E



NEW PRODUCTS
For more details use the free

information card inside the back cover

LOUDSPEAKER, the Mini-Mesa 100, is a
100-watt RMS, three-way speaker system
that has a 1-inch soft dome tweete r, and 3%­
inch mid-range , and an 8-inch rubber sur­
round woofer. The system measures only 14
inches high x 9% inches wide x 6%- inches
deep and is available in wa lnut-grained
cabinetry.

CIRCLE 121 ON FREE INFORMATION CARD

The Mini-Mesa 100 is priced at $175.00
each.-Mesa Electronics Sales, Ltd., 2940
Malmo Drive, Arlington Heights, IL 60005.

FLOPPY DISK CONTROLLER , Model
UFDC-1, S-100 IEEE-696-designed board is
capable of connecting up to four floppy-disk
drives . Any combinat ion of 5%- or 8-inch
drives with ANSI standard interfaces may be
connected. Supported by the Model UFDC- 1
are single/doub le density formats and single/
double-sided drives.

The Mode/ UFDC-1 synchronizes the pro­
cessor to disk transfers by means of wait
states. Data transfer, drive select, density,
disk side and wait -state ci rcuitry are all
selected by means of external I/O control and
status ports. It also uses 9216 digital-data
circuitry for write precompensation and read
data separat ion. A sy nchronous clock­
distr ibution scheme is used so that the 1795
and all data-circuitry clocks are derived from
the same source.

A unique feature of the S-100 bus con­
troller is its ability to read and write differently
sized and formatted disks. That is done by
placing the CP/M boot program in ROM and
the CP/M disk translation tables on the disk

CIRCLE 122 ON FREE INFORMATION CARD

sector normally containing the boot program.
That allows automatic mixing of disk densi­
ties and the ability to read various types of
formatted disks.There is also the capabil ity of
creating the user's own types of formats, be­
cause the source listing of the format pro-
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You can now receive nine phosphor bronz e Ie
sockets absolutely FREE. It isour way of intra'
ducing you to the quality parts we offer .

Sample Pak 3 ea. 5-247013-14(14 pin)
3 ea. 5-247013-16(16 pin )

Includes: 3 ea. 5-247040·40 (40 pin)

,.----""'I!'---------...
, D YES, p lease send me a FREE!
'SOCKET SAMPLE PAK, plus"
'your brochure on additional ~
- products available. ,
~ Pleaseinclude $1.00 to help cove r postage and handling. _

,~~ ~
' Address _
_ City ,

, State Zip -.

, £FRONI/( ,
-. 14803 N.E. 40th Dept. RE023 ~
iIIl Redmond, WA 98052 ~

...--------------------_..
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Sturdy Extruded
Alum inum

Front & Rear

.050 Black Wrinkle
Aluminum

Top & Bottom

/
Removable Clear

Plastic Panels

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

Col umbia. TN 38401
NATIONAL CORPORATION Phone: (615) 381.1143

BEAUTIFUL ELECTRONIC
CABINETS

Stock No. Inside Dimensions Price
EA2'0208051 ';' ''H x S·lIS"W x 5·1/S" 0 $18.54
EA2'0212091 ';' " H x 12" W x 9" D $24.90
EA3'030S05 2 ';' '' H x S·1IS" W x 5·1IS" 0 $22.27
EA3'031209 2 ';." H x 12" W x 9" 0 $30.97

TO ORDER: Enciose Check. Mast erCard or VISA
No. Add $3.00 Shipping & Hand lin g. Cont act the
Fact ory for qua ntity pricing. cuslom enclosures,
and our full lin e catalog . Distr ibut ors and O.E.M.
inquiries we lco me.

~~©[s@~M~~~
CUSTOM & STOCK

ISO·3

Power Line Spikes and Hash often cause
memory loss or errat ic opera tion. Often
f loppies, printer & processor interact!

OUR pate nted ISOLATORS elimi nate
equipment interact ion AND curb damag ­
ing Power Line Spikes, Surges and Hash .

Filtered 3·prong sockets and integral
Spike Suppression. 125 VAC, 15 Amp,
1875 W Tota l· 1 KW per socket. .
ISO-1 ISOLATOR. 3 Filte red Socke ts;

1000 Amp 8/20 usec Spike Sup-
pressor $76.95

ISO-4 ISOLATOR. 6 Filtered Socke ts;
1000 Amp 8/20 usec Spike Sup-
pressor $128.95

ISO-3 SUPER-ISOLATOR. 3 DUAL f il­
tered Sock ets; 2000 Amp 8/20 usec
Spike Suppressor $115.95

ISO-7 SUPER·ISOLATOR. 5 DUAL fi l­
tered Sockets ; 2000 Amp 8/20 usec
Spike Suppresor $186.95

Master·Charge, Visa, American Express
TOLL FREE ORDER DESK 1-800-225-4876

(except AK, HI. MA, PR & Canada)

,....,..__.... PAT. #4.259.705

::il~r ......
BLAME
THE \
SOFTWARE!

CIRCLE 15 ON FREE INFORMA TION CARD CIRCLE 14 ON FREE INFORMATION CARD 99



gram is included with the board.
The Model UFDC-1 is available assembled

and tested for $325.00; kit $295.00 or bare
board $60 .00.-GSR Computers, 60-10
69th Street, Maspeth, NY 11378.

SATELLITE VIDEO RECEIVER, model
RCV-650, is an antenna-mount receiver with
remote-control capability, digital channel
select, and a self-contained LNA power
supply.
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The channel select allows the user to set
the channel and read it on the LED readout.
The MGC/AGC switch, control and test-point
allows the user to align the antenna to insure
the best antenna position. The model RCV­
650 is priced at $2275.00.-Comtech Data
Corporation, 613 South Rockford Drive,
Tempe, AZ 85281 .

VIDEO SWITCHER, Mode10770, permits the
connection of four signal sources to two TV
sets and one VCR. The completely passive
switcher (no power is required) replaces bun­
ches of cables, multiple switches, and split­
ters, and eliminates such problems as double
images, herringbones , and seeing an adja­
cent channel's picture superimposed over
the desired one. Each switch is completely
shielded and impedance-matched to ensure
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isolation between all ports.
The Model 0770 can accept any combina­

tion of the following components: outdoor an­
tenna, pay-TV, VCR, videogames, satellite
earth station, videodisc , and home computer .
The user plugs in the components to produce
a home-video system comparable to those
used by professionals . The Model 0770 has
a suggested retail price of $49.95.- Channel
Master, Division of Avnet, Inc., Ellenville, NY
12428. .

PULSE /FUNCTION GENERATOR, Model
5240, contains two complete generators in
one benchtop instrument, with each section
having a broad range of capabilities.

The function-generator section offers sine,
square, triangle , variable symmetry, trigger ,
and gate operation with output waveforms of
up to 30 volts pop. It operates from 0.001 Hz
to 20 MHz and offers 80 dB of step attenua­
tion, variable DC offset, VCF (Voltage Con­
trolled Frequency) input, and sync output.
The frequency/period dial has a coarse and
fine control, and the frequency/period is read
out on a large, bright, 6-digit display with

overranging capability. Frequency accuracy
is ~ (0.01% of setting + 1 digit).

The pulse-generator section offers single
pulse, double pulse, and delayed pulse over
a frequency range of 0.001 to Hz to 40 MHz.
The frequency/period dial sets the repetition
rate and/or period. The period is adjustable
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from 1000 seconds to 25 nanoseconds.
Pulse width and delay are both adjustable
from 10 milliseconds to 10 nanoseconds.

The Model 5240 provides most of the
waveforms required on the lab bench for both
analog and digital work, plus a convenient
frequency/period counter. It is priced at
$1795.00 F.O.B.-Exact Electronics, 2000
Arrowhead Dr., PO Box 1925, Carson City,
NV 89701.

DESKTOP HOLDER, the Disk-a-Tier, holds
up to 11 floppy diskettes, either the 5'1.-inch
or the 8-inch types. The staircase design of
the holder displays all diskette titles, or 10
numbers, for rapid disk location.

The open design is unusual, because most
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For Free Catalog,
Write to above address .

30-32 Mortimer Street
Dept. P.R.
London WIN 7RA
England

Please send additional information
Name.,---- _
Institution _
Street _ _ _ _ _ _ _ _ _ _
City _
State .x. Zip

University Microfilms International

. 300 North Zeeb Road
Dept. P.R .
Ann Arbor, Mi. 48106
U.S.A.

Sale Price
$49900

57900

66900

74900

106900

158900

N.Y. Res. add S Y4 % Sale Tax
Add 1250 shipping & handling

Model
V-152F 15 Meg D.T.
V-202F 20 Meg D.T.
V-302F 30 Meg D.T.
V-352F 35 Meg D.T.
V-650F 60 Meg D.T.
V-1050F 100 Meg D.T.

Barlow Sales Co.
1742 Second Ave, Suite 209

New York, NY 10028
Tel. # 212-410-5573

Hitachi
Scope Sale!
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245 Fifth Avenue
New York, N.Y. 10016

1-800-227-161 7
Ask for operator NO. 110

in California: 800-772-3545

NE:W HORIZONS

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

We Absolutely Guarantee! Use any electronic
instrument acquired from usforupto30days.
If you decide forany reason that you don 't want
to keep it, return it fora 100% refund .

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.

No. _

Expires Signature _
Name _

Address

City State __Zip _

Please add $1.75 per total order for shipping .

Indicate payment method :
__ Check enclosed

Bill to _VISA __ Master Card

~

CDco
_____________________________~ w

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 oniy $119.95 each) .

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

Model X-3 is the most sensitive microphone.
It broadcasts periect-quality sound even from
low-levels or whispers, up to 1,500 feet. in­
troductory price is $99.95 (two foronly $89.95
each) .

Each microphone is fully wired, complete
with standard HC-1. 35v . battery , good for 100
hours of continuous use and easily and inex­
pensively replaceabie.

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

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

Tiny, powerful electronic "ears"
'le t you hear whispers through walls,

conversations 2 miles away_
The Dyna-Mike Ty~U~ h~r~~er-Ear The Phone Answerer
Transmitter Effortlessly, you can hear not just a baby 's Recorder

It's smaller than a quarter. But DYNA-MIKE cries , but quiet breathing , through a concrete The PHONE ANSWERER/RECORDER con-
will transmit every sound in a room to an FM wall a foot thick. Put the SUPER-EAR earphone nects in seconds between any tape recorder
radio tuned to the proper unused frequency , in your ear and place the speaker on the wall . and your telephone. When you're away it
from '13 mile to 2 miles away . That 's all there is to it. automatically delivers a message up to 20

if you 'reat a 'I SUPER-EAR hears everything , and even more seconds to anyone who calls : when you'll
neighbor's home ' . astounding , hears it clearly. It's asthough the return , when !o call back , where you are.
a block from '. ~ wall weren't there. If you 're coming home late When you re there, the ANSWERER/-
your own , .~ at night and think intruders are in your RECORDER starts
you can residence, let SUPER-EAR find out for you. any cassette recorder
hear your baby' s Want to know if the meeting is over in the room automatically
cry or you can with the closed door? SUPER-EAR will tell you when you pick
tell'the instant your in a second . up the phone

and shuts
spouse comes home. If two SUPER-EAR is undetectable from the other off when yOU "
of you are driving tandem In two cars, one or side ofthe wall. The quality ofsound has amaz- hang up.
both of you can communicate with the other ing fidelity-good enough to record , and
even if other cars drive between you. SUPER-EAR has its own built-in recorder jack.

DYNA-MIKE has as many uses as your irn- Because SUPER-EAR is the ultimate Iisten-
agination can think of. For a business con- ing device, you can
ference , let the tiny microphone sit unob- use it to pinpoint hidden
trusively on the table or concealed on a shelf , squeaks in your car
and you'll be able to record every word. For or the source of
businesses , 'you can put an FM receiver in a mysterious
warehouse or remote office and " broadcast" engine
instructions or orders to be filled . noises .

Public speakers never had a better friend Construction
than the DYNA-MIKE. No wires orsetup - just experts use
turn on one ormore radios and your speech will it to check
come through with periect fidelity . Put one on for flaws
thefront porch . If you hear asuspicious sound , or cracks
turn on the radio and you 'll hear the doorbell or in buildings .
the ring of the telephone. It Works Anywhere!

Ever putyour ear toa railroad track to try to
hear the train? Try it with SUPER-EAR. You 'll
hear that train many miles away. Use it as a
poweriu I stethoscope on you rself, a friend, ora
pet. You can even hear a bird 's breathing .

The only source for SUPER-EAR is New
Horizons . Choose from two models - Model
SB-5, with ultrasensitive microphone, $139 .95
(two for only $129.95 each); or Model SB-1 ,
with suction-type microphone, $99.95 (two for
only $89.95 each) .

Use your SUPER-EAR for30 days. If for any
reason you 're not delighted , the absolute New
Horizons guarantee means you can return it for
a prompt refund .

.-----------------------------...NEW HORIZONS., 245 Fifth Ave., Dept. RE-2, New York, N.Y. 10016
Please ship at once , with 3D-day money-back guaramee:
o Super-Ear Model SB-5 , $1 39.95
0 2 for $129 .95 each
o Super-Ear Model SB-1 , $99.95
o 2 for $89.95 each
o Dyna-Mike Model IC 18, $129.95
o 2 for $119 .95 each
o Dyna-Mike Model X-18, $149.95
o 2 for $139.95 each
o Dyna-Mike Model X-3, $99 .95
o 2 for $89.95 each
o Phone Answerer/Recorder, $49.95
o Phone Recorder , $29.95
o 2 for $24.95 each
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diskette storage devices have dust covers.
However, dust covers are generally useless
when diskettes are stored in the same area
as the computer system. The diskette's own
jacket is adequate protection; if dust were a
problem, the computer would be damaged
before the diskettes were affected.
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Th e Disk-G-Tier is made of smoked
thermoplastic and is priced at $9.50. (Add
$2.00 postage if ordering direct ; a twin-pak
carton costs $19.00, which includes shipping
charges .)-Electronic Time Service Cen­
ter , PO Box 651 35026-A Turtle Trail, Wil­
loughby , OH 44094.

SCREEN CLEANER, CLR provides quick
cleaning combin ed with long-last ing anti­
stat ic properties . Airborne, stat ic-charged
particles mix with dirt and grime particles in
the air, and are attracted to the CRT screen
magnetically . When a film of such grime
builds on the CRT screen, data-entry errors
can be the result , due to poor visibility to the

operator. CLR offers an anti-static chemical,
originally designed for the Apollo space pro­
gram, to slow down the buildup of those parti­
cles.
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CLR is packaged in a' 4-ounce spray-top
dispenser for easy storage near the CRT ter­
minal. It is priced at $5.95.- Adamark, In­
corporated, PO Box 234, Ada, MI 49301.

AMPLIFIERS, Model BA-3082 (shown) , and
Model BA: 7082, are back -of-the-set TV
amplifiers des igned to improve reception
where signal levels are low and pictures are
snowy. They are also valuab le for reception

problems caused by adding couplers, split­
ters, and switches to systems, combining sig­
nals from several sources, or operating more
than one set or receiver. They also provide
sharp pictures for high VCR recording quality.

The Model BA-3082 has a 300-ohm input
and output , while the Model BA-7082 has a
75-ohm input and output; either can be used
with any outdoor or indoor antenna. Both are
CATV compatible and amplify all VHF, mid,
and supe r band channe ls, FM, and UHF
channels 14 through 83.

There is also an FM version-Model FM­
300o-that cleans up fading distant FM sta­
tions and provides excellent stereo reception.
It features 300-ohm input and output and
ampl ifi es 88-108 MHz. All three models
attach out of sight, behind the TV set or FM
tuner, and feature a UL-approved , calculator ­
type power supply , which plugs directly into
an AC receptable .

The suggested retail price for Model BA­
3082 and Model BA-7082 is $29.95. Modet
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Endeco professional featu res include
safety ligh t that denotes high . low
and o ff on swi tch mode ls. 58 con­
strucrro n for long life . light weight
and balance for easy use.

Contact your distributor for Endeco
deso ldering and so ldering irons. kits
and equ ipmen t-or write us today.

Enterprise llevelopment Corp.
5127 East 65th Str eet
Ind ianapo lis. IN 46220
Phon e: (317) 251-1231

Vital protection
for PC Boards

~
"

~co / ' .
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Be safe. Deso lder PC co mpo nents
w ith Endeco irons. Get proper HEAT
TO MELT and stro ng VACUUM
ACTI ON TO LIFT so lde r and cool
both PC board and co mponent
without damage.

These PC com ponents rep laced fast
wit h Endeco desold er ing or so lder­
ing tools.

Put Professional Knowledge and a

in your Electronics Career through

HOME
STUDY

COLLEGE DEGREE

No commuting to class. Study at your
own pace, while co nt inu ing you r present
j ob . Learn from easy-to-understand les­
sons, w i th help from y our home-study
instructors whenever you need it.

In the Gran tham elect ronic s p r ogram,
yo u f i rs t earn you r A .S.E.T. degree, and
th en your B. S.E .T . These degrees are ac­
credited by the Accrediting Com mission
of t he Nat iona l H ome St udy C ouncil.

O ur free bulletin gives fu ll details of
th e home-study progra m , the degr ees
awarded, and the requirements f or each

degree. Write fo r Bulletin R-83.

Grantham College of Engineering
2500 So. LaCienega Blvd.

Los Angeles, California 90034

Call 601-323-5869 in Miss., outside continental
USA, tech/order/ repair info. TELEX 53-4590.

M~ •ENTERPRISES
....., INCORPORATED '

Box 494, Mississippi State, MS 39762
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New MFJ-1024 Active Receiving
Antenna mounts outdoors away from
electrical noise for maximum signal.

Gives excellent reception of 50 KHz
to 30 MHz signals. Equivalent to wire
hundreds of feet long. Use any SWL,
MW, BCB, VLF or Ham receiver.

High dynamic range RF amplifier. 54
in. whip. 50 foot coax. 20dB attenuator
prevents receiver overload. Switch be-

, tween two receivers. Select auxiliary or
active antenna. Gain control. " ON"
LED. Remote unit , 3x2x4 in. Control,
6x2x5 in. 12 VDC or 110 VAC with

. optional adapter,
MFJ-131 2, $9.95.

$129 95
1+S4.00
lhi ppingl

Order from MFJ and try it. If not delighted,
return within 30days for refund (less shipping).

One yearunconditional guarantee.
Order today. Call TOLL FREE 800-647-1800.

Charge VISA, MC. Or mail check, money order.
Write for free catalog. Over 100 products.

I ; II .' ; I I

ACTIVE
RECEIVING
ANTENNA

Gives excellent reception,
50 KHz to 30 MHz.
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• Resistance checks

• Tuning type adjustments

Hickok's MX333 with

VARI-PITCH®and LOGI-TRAK®

Instantaneous VARI -PITCH speeds:

• 100MHz response

And . . . Detects signal charac­
teristics and abnormalities not pos­
sible with digital or analog meters.

• Digital logic troubleshooting

.5n sec pulse detection

LO G 1-T R A K replaces the best
100MHz logic probes and offers:

• Eyes on the probe tip, HI /LO
indication

• Voltage tracing

• Troubleshooting in hard-to­
reach locations

• Instant identification of margi­
nal states and fault conditions

LISTEN to what the MX333 can
do for you. Ask about our NO
RISK 30 day Free Trial.

THE HICKOK ELECTRICAL INSTRUMENT CO.
10514 Dupont Avenue • Cleveland. Ohio 44 108
[216J 541-8060

Electronic Troubleshooting

VVlNNER

Electronic circuitry in the controller pre­
vents tip-temperature overshoot that could
easily cause faulty soldering. The controller
can be calibrated by a front-panel adjust­
ment, using room temperature as a refer­
ence. For ultra-precise soldering, any tem­
perature within the temperature rangecan be
calibrated to be accurate within 5°F.

The Model 9000 is priced at $150.00.­
Ungar Division, Eldon Industries, 100 W.
Manville St., Compton, CA 90220. R-E
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The Game Mate 2 has a suggested retail
price of $99.95.-Cynex Manufacturing
Corp. , 28 Sager Place, Hillside, NJ 07205.

SOLDERING SYSTEM, Model 9000, allows
tip temperature to be varied from 420° to
800°F with a resolution of ± 10 degrees.
Solid-state circuitry, including the newest
microcircuit IC's, sample the tip temperature
120 times-per-second. LED's on the tem­
perature controller instantly display each 20­
degree tempe rature increment reached,
creating a bar chart that clearly represents
the tip temperature to within ± 10°F. .

The heating element, which combines a
heater and sensitive tip-temperature sensor,
recovers tip temperature after each solder
joint. The smaller heating element also
makespossiblea thinnerhandlethat is cooler
than other models.

JOYSTICK SYSTEM, Game Mate 2, is a
remote-control joyst ick system for Atari,
Sears, and Commodore videogames and
home computers. The system lets you play
videogames from 20 feet away, without
requiring wires running along the floor. It is
easily installed; just plug it in.

3002 AUTO RANGING
CAPACITANCE METER

count in the 200 IlF to 19.99 mF range.
The dual threshold measurement tech­

nique eliminates reading errors due to di­
electric absorption. By using DC charging
characte ristics to determine true capaci­
tance, the Model 3002 can determinecapaci­
tance in cables,switches, and other electron­
ics components and hardware, in addition to
capacitors and capacitor networks. The front
pane l cont ains power oNloFF and zero­
calibration thumbwheel controls and both
banana jacks and speciallow-insertion-force
jacks. Lowpowerconsumption (maximum 75
mAl assures long battery life (16 hours of
continuous operation).

The Model 3002 operates on 6 AA batter­
ies, or may be powered by an optional AC
adapterlcharger. A flip-up leg allows the user
to see the LCD readout and operate controls
easily while the unit is on a work bench. The
Model 3002 is priced at $210.00.- Global
Specialties Corporation, 70 FultonTerrace,
PO Box 1942, New Haven, CT 06509.

IB50

FM-3000 lists for $34.95.-Winegard Com­
pany, 3000 Kirkwood Street, PO Box 1007,
Birlington, IA 52601.

AUTORANGING CAPACITANCE METER,
Model 3002, combines the precision, range,
and flexibility of benchtop models with the
convenience and efficiency of a handheld
portable unit. The unit weighs only twelve
ounces and measures 7.6 x 3.75 x 1.72
inches. The digital LCD readout provides di­
rect readings of capacitance from 1 pF to
199,900 Il F, with 8 automatically selected
ranges providing accurate measurements of
capacitance without manual switching. De­
signed with dual threshold detectors, the
Model 3002 is accurate to 0.2% ± 1 count in
the 1 pF to 199.9 Il F range and 1.0% ± 1
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ANALOG CIRCUITS
continued f rom page 74

To keep a transistor from overheating,
it' s usually mounted on a metal surface
known as a heat sink. Air flows over that
surface, cooling it. In tum, it cools the
case of the transistor. The heat sink re­
duces the thermal resistance from the case
to the air, SCA. As SCA = Scs + SSA, ·
equation I can also be written as:

The upper limit of Pdiss that a transistor
can tolerate is provided by the man­
ufactuer of the device and can be found on
the device's data sheet. That specification
is usually given at a particular case tem­
perature . The amount of power that the
device can dissipate safely does not in­
crease if the case temperature drops be­
low that given in the specifications, but
does drop if the temperature exceeds it.
Curves may also be supplied to indicate
the maximum power that the transistor
can dissipate at different temperatures.
When the curve is not made available, the
manufacturer will supply a derating fac­
tor , given in watts/'C. That derating fac­
tor indicates how much the power dissipa­
tion rating must be reduced for every de­
gree the temperature is above that speci­
fied in the maximum dissipation rating.
Most often , the power dissipation is given
at a case temperature of 25°C.

Let's look at an example of how to
select and design a heat sink. Assume that
the transistor you are using is specified as
being capable of dissipating II 5 watts
when the case temperature is 25°C. If the
derating factor is 0.8 watst'C at a case
temperature of 90°C, then the power­
dissipation capability of the device drops
to II 5- 60 = 55 watts. Your circuit
should be designed so that no more than
55 watts is dissipated by the transistor.

Using that information, assume that a
silicon device with a maximum permiss­
ible junction temperature of 175°C is
used. If the temperature ofthe air is 30°C,
SlA is equal to:

e = 175°C - 30°C = 26°CI tt
JA 55 watts . wa

If Slc is 1.25°C/watt, SCA = SlA- SlC =
2.6 - 1.25 = 1.35°C/watt.

As SCAconsists of Scs + SSA, it is de­
sirable to make both factors as small as
possible. Scs can be made very small by
putting heat-conducting compound such
as silicon grease between the case and
sink. If the case is directly on the sink
through that grease, Scs can become as
low as 0.1°C/watt. Frequently, the case

must be insulated from the sink with a
mica washer. Now, SCA can rise to 0.4°C/
watt.

Assume that a mica washer must be
used. In our example, SSA becomes
1.35 - 0.4 = 0.95°C/watt . It is possible
to buy sinks with a similar or lower SSA
resistance . A makeshift sink can be con­
structed from Vg-inch-thick flat alumi­
num. If the total area on both surfaces of
the metal is kept vertical and exposed to
air, the areas of one side of the sink should
be at least 750/S S A

2 square inches .
Some sinks are not merely a flat surface

but have fins. Those sinks should be
mounted in a location with good air flow
and so that the fins are vertical.

Other important factors
In addition to case temperature , there

are many other factors that affect the sur­
vival of a transistor. For one thing, over
its lifetime, the case temperature of a tran­
sistor will rise and fall many times. There
is a limit, however, to the number of
times that can occur before the device will
break down. That thermal cycling data is
supplied by some manufacturers in the
form of curves relating the power dis­
sipated by the transistor, the amount the
case-temperature rises, and the number of
times this temperature can rise and fall,
before the transistor may break down. A
proper heat sink can help prevent that
breakdown.

Another type of breakdown phenom­
enon in bipolar devices is when the base
loses control of the collector current. De­
spite any drops in VCE, the collector cur­
rent keeps rising until the transistor is
destroyed. To minimize that problem,
select a transistor that will perform up to
the highest frequency you need in your
design but not above it and do not use a
higher collector-emitter voltage than you
absolutely require .

One final point: do not ignore the volt­
age, current, and power limits set for the
bipolar or FET device you are using. Do
not ignore transients-especially if an in­
ductor is used in the circuit. Also, remern­
berthat the transistor will tolerate a higher
collector-emitter voltage when the resis­
tor shunting the base-emitter circuit of the
transistor is at its lowest value. So keep
that resistance small and keep some col­
lector current flowing at all times.

Practical circuits
The information presented here can be

used to design many different types of
power amplifiers. Transformer coupling
was used in the circuits described in this
article because the essential operating
characteristics of the different amplifier
classes can be most easily described using
those circuits. Most audio and other pow­
er amplifiers, however, do not use trans­
former coupling. Next time, we'll discuss
modem power amplifier circuits, and
how to keep them from breaking down in
use. R-E

PC BOARDS
continued from page 49

The reason you've left the resist on the
copper is because it saves you the trouble
of tinning the board to keep the copper
from oxidizing . The resist protects the
copper and when you solder to the board,
it vaporizes. It' s really similiar to the
neoprene covering on wire-wrap wire.
The hot solder will vaporize the resist and
a good joint will be made, but the copper
traces will remain untarnished and pro­
tected from moisture .

Making printed-circuit boards is like a
lot of things in life-it sounds much har­
der than it actually is. If you try to de­
scribe everything you have to do when
you drive a car, that will sound incredibly
complicated, too. Persevere, and a little
experience will have you doing perfectly
what is essentially an easily repeatable
mechanical process . The trickiest part of
the whole procedure is the spraying and
exposing of the copper blank. If you can
get that down pat, you've got it made. If
you have difficulty, take a look at Table I;
it should help you overcome most of the
common problems.

Get used to the idea that you 're going
to make a mistake somewhere the first
time you try to make your own boards.
You' ll probably be able to make good
masks, but the procedure from there to
etching is a matter of patience and experi­
ence. Notice that we do not say that it is
hard-it isn't. Once you find a system
that works, it will always work. And,
being able to make your own boards gives
yo ur projects a profession al touch ,
regardless of how complex they are. R-E

COMMERCIAL EDITOR

continued from page 58

to the RECORD mode (note that in many
machines the latter will be done auto­
matically for you) . At the preset time the
recorder will start and tape the movie, but
without the commercials. If you hap­
pened to select a color program, the editor
will delete the first 4V2 to 5 minutes of it,
then tape the rest without stopping for
commercials.

Finally, a few closing words about us­
ing the editor. Sometimes, when several
commercials are shown in sequence, the
color-burst signal is turned off between
them. Also, the color burst may some­
times be present during those rare black­
and-white commercials. Those circum­
stances depend on the particular practices
of the TV station , and may result in the
recorder starting and stopping several
times during the commercials. In that
case, you. may see several very brief
bursts of commercials on playback of
your tape. That 's to be expected, and does
not indicate that there is anything wrong
with the editor. R-E
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PASCAL, by David L. Heiserman, Tab
Books, Inc., Blue Ridge Summit, PA
17214; 350 pages, including appendix and
index; 5 x 8 inches; softcover; $9.95.

Learning to use a new programming lan­
guage for a computer is never easy, and this
book does not pretend that it is. However,
PASCAL, the newest of computer languages,
is rewarding to learn because it has taken the
best elements of all the other computer lan­
guages and elim inated thei r drawbacks .
However , unless a computer system tias
been designed specifically to work in PAS­
CAL , at least 32K of RAM, and two disc drives
are required.

That problem has been overcome by the
development of a sca led-down version of
PASCAL , that is now commonly known as
Tiny PASCAL. Tiny PASCAL , the subject of
this book, fits into a 16K personal computing
system . The author covers it in depth, show­
ing how it can be loaded easily into aTRS-80
computer and used for virtually any purpose:

pr actice program development, math
problem-solving, unusual games , etc.

Starting with an explanation of how to load
a Tiny PASCAL cassette into a TRS-80 sys­
tem, the author goes through all the steps
necessary for the reader to become proficient
in the language. There is an explanation of
how to read syntax diag rams; use WRI TE

statements to print characters and do TRS­
80 graphics; enter integers with READ state­
ments; use logic with AND, OR, and NOT; write
and use REPEAT .••UNTIL loops, etc. II's all here
for Tiny PASCAL and Supersoft Tiny PAS­
CAL, as well as for the standard version.
Step-by-step data make it easier to learn.
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DIGITAL LOGIC: Operation and Analysis
(Second Edition), by Jefferson C. Boyce.
Prentice-Hall, Inc ., Englewood Cliffs, NJ
07632. 492 pages, inclUding appendices,
bibliography, and index; 6% x 9% inches;
hardcover; $24.95.

This book has been completely revised
and updated because so much has hap­
pened since publication of the first edition,
when digital logic was in its infancy. Chapters
1 and 2 are introductory and discuss the basic
concepts of digital logic, numbers, and count­
ing. The fundamentals of combinational logic
(gates) are presented in chapters 3 and 4;
chapter s 5 and 6 discuss algebraic and
graphical simplification of logic expressions,
and chapter 7 summarizes combinational
logic and goe s into troubleshooting flow
charts.

Chapter 8 invest igates sequential (time­
department) logic. Chapter 9 dea ls with
troubleshootin g circuits that conta in both
combinational and sequential logic elements.

The remaining chapters discuss specific
types of logic circuits: counters, registers,
adders, comparators, multiplexers, etc. An
overview of the complete digital field is pre­
sented in the final chapter (16). R-E

CIRCLE 152 ON FREE INFORMATION CARD

No costly School. No commuting to class. The Original
Hom e-Stud y course tha i prepa res you for the: FCC Rad io­
telep hone licen se exa m in yo ur spa re:time! Passi ng the exa m is
you r " ticket" to thou san ds of exciting opportunities in
Co mmunications, Broadcasting, Mobi le two-way systems,
Microwave stations, Radar installations. Aerospace and more.

NO NEED TO ourr YOUR JOB OR GO TO SCHOOL
You learn how to pass the FCC License exa m 31 home at your
own pace wit h this easy-to- understand, proven course. Within
a few short weeks you could be on your way to being one o f
the highest paid workers in the elect ronics field . It ' s that easy!
U.S . Federal law requires you to have an FCC License if you
want to operate and maintain virtually any communications
sys tem - you don 't need a College degree to qu alify, but you
DO need an FCC License. With th is Home-SCud)" course,
you 'll be ready 10 pass the FCC Go v·ernment licensing exam in
a remarkably short lime. Send for FREE fact s now. No
ob ligation. No salesmen wilfcall. MA IL COUPON TODAY!r----------------------, ~
I COmmdnD PRODUCTIonS I Hl
I FCC LICENSE TRA IN ING, Dep t. E I :D
I P.O. Box 2223, San Francis co, CA 94126 I C
I Rush FREE Iacrv on how I ca n prepa re fo r my FCC I 5i
I L ice nseat home in my spare lime. I -<
I NAME I ~

I ADDRESS I CD
I I ~
L~T ~~=~~~_J
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FROM

'FnstIt~
•ANTENNAS·
·ACCESSORIES·

HERE'S A TIP
THAT'S PERFECT!

AMIFM AUTO RADIO
ANDCS

'FirestilrU

Dealer& Distributor Inquiries Invited
SEND FOR FREE CATALOG

----:-~-:-~ e-,a; - - - -,
26 14 East AdamsiPhoenix. AZ. 85034 I

Name I
Streel I
City I

IState __--::----:---:::--:

BARE-HANDS TUNABLE
" NO TOOLS NEEDED "

HIGH PERFORMANCE ANTENNAS

ALSO ANTENNAS FOR
CORDLESS TELEPHONES

MONITOR SCANNERS

GOLDEN SERIES

CIRCLE 56 ON FREE INFOR MATION CARD

VIDEOGAME CONTEST
WINNERS

Due to the large number of entnes to the
Vide og ame Co nce rt C o nt e st that
appeared in our July and August 1982
issues, we decided to extend our entry
deadline for several weeks . At last, here
are the winners.

Each of the following winners was ju­
dged as the best entry for each of the four
categories and each winner will receive a
Kenwood KV90 1 14-day programmable
VCR , a Kenwood KVA-502 Audio/
Video Amp lifier, and ten Kenwood
videocassettes:

Atari:
George Sakona

MatteI:
Craig Lichter

Magnavox:
L. King

Personal Computer:
L. Schaffner

The following was judged to be the best
overall entry in terms of musical score
and the winner will receive a Kenwood
KR-lOOO Stereo Computer Receiver and
a pair of Kenwood LS-l OOO speakers:

Jeff Shapiro

The following was judged to be the best
overall entry in terms of originality and
will receive a Kenwood DC-20 integrated
stereo system:

Ben Selvin



Go with MdJraw-HiIl's
EXPEIDENCE!

TAKE ANY 3 BOOKS
FOR ONLY 5100 EACH
when you join McGraW-Hili's

Electronics and Control Engineers'
Book Club (values up to $87.00)*

McGraw-H ill's long-established
clu b that sa..-es you BIG money
on the important new books
ofa ll publishers!
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INTUIT IVE IC EL ECTRO NIC S: A
sophisticated p r imer for En­
gineers and Technicians. By
T. M. Frederiksen. 208 pp., iI/us .
Covering both the simplest and the
most compl icated IC designs, this
lively, easy-to-read volume provides
a sophisticated, nonmathematica l
expl anation of the basic internal
mec hanisms co mmon to all semi­
conductor devices.
219/230 518.50

RADIO HANDBOOK. 221e. By W. Orr.
1.136 pp ., more than 1,300 iI/us. Here's
the latest edition of what is universally
regarded as the most usefu l refer­
ence in the industry. Irs a "course" in
commun ications , a fact -packed ref­
erence. and a how-to guide-all in a
single boo k!
582442-6B 539.95

(Counts as 2 Of your 3 books]

MICROWAVE SEM ICON DUCTO R
ENGINEERING_ By J. F. Wh ite. 558
pp ., 319 iIIus. Packed with an awe­
some amount of never-before-pub­
Iished material. this referen ce con­
tains a wealth of formulas. constants.
and practical design techn iques
needed by everyone who works in the
field of microwave engineering.
582553-8 528.50

MANUAL OF ACTIVE FI LTER DE­
SIGN. z/e , By J. L. Hilburn and D. E.
Johnson. 225 pp. , 157 easy-to -use
design graphs. This ingenious man­
ual ena bles you to design filter cir­
cuits for virtually any appl ication in
minutes-without making a single
computation ! Covers all the latest de­
signs.
287/694B $37.50

(Counts as 2 Of your 3 books]

MICROPROCESSOR DATA BOOK.
By S. A. Money. 350 pp .. 220 iIIus.
Easily the most comprehensive col­
lection of data on microprocessors and
their support chips ava ilable any­
where! Provides important facts on a
wide range of pop ular dev ices from
American . European. and Japanese
manu facturers .
427/062B $35.00

(Counts as 2 Of your 3 books]

HANDBOOK OF SEMICONDUCTOR
AND BUBBLE MEMORIES. By W. A.
Triebel and A. D. Chu . 416 pp ., il­
Ius .• over 50 worked-out problems .
T h i s detailed, comprehensive
guide brings you right up to the
minute on such new ly developed
devices as the PLA . FIFO, CAM,
CC O. and ma g netic bub ble
memory-as well as all the st an ­
dard storage devices from ROMs
and RAMs to sh ift re gisters.
582376-4 $24. 95

INTRODUCTION TO RADAR SYS­
TEMS, 2/e . By M. I. Skoln ik . 698
pp ., 244 iI/us . This new ed it ion of a
widely used te xt on radar from th e
systems eng ineer 's po int of view
brings you f ull d isc ussions of th e
many maj or chan ges th at have oc­
curred in the f ield recently.
579/091B $38 .50

(COUnts as 2 Of your 3 boolcs)

MAGNETIC CORE SELECTION FOR
TRANSFORMERS AND INDUC­
TORS: A Use r's GuIde to PractIce
and Specl f lcatlons_ By W. T.
McLyman . 768 pp., 400 iI/us. This giant
volume is brimming with time-saving
tips to help you se lect the right mag­
netic core for virtually any app lication.
582494-9A $65 .00

(Counts as 3 Of your 3 books)

ELECTRO NIC COMMUNICATION,
4/e . By R. L. Shrader. 801 pp ., 870
iI/us . Th is thoroughly updated edi ­
tion offers all the theory and fun­
damentals you need to prepare
yourself for the FCC commercial
and am at eur grade license exam i­
nations-and pass them the first
time!
571/503 $24.10

DIGITAL HARDWARE DESIGN. By
J. B. Pearman . 428 pp .•over 400 iI/us.
Taking you beyond the microcomput­
er, this guide reexam ines tradit ional
techn iques and focuses on the de­
sign of circu itry too fast for the micro­
computer alone.
491/321B $33.00

(Counts as 2 Of your 3 books]

MICROPROCESSOR APPLICATIONS
HANDBOOK. Editor-in Chief, O. F.
Stout . 472pp ., 284 ittus . At last -a
reference guide to microprocessor
app lications to hel p you make your
systems ti mel y, versat i le, and
cost-effective.
617/988B $35.00

(Counts as 2 Of your 5 bookS]

SIGNALS AND SYSTEMS _By A. Op­
penheim, A. Willsky, and I. Young. 869
pp ., more than 350 iIIus. This unique
volume presents a comprehensive
discussion of methods for analyzing
discrete-time systems . Includes a look
at feedback, convolution. and other
concepts not treated in depth else­
where.
582674-7B 532.50

(Counts as 2 of your 3 books)

MODERN ELECTRONIC CIRCUITS
REFERENCE MANUAL By J. Mar­
kus . 1.264 pp ., 3.666 circuit dia­
grams. Complete with values of com ­
ponents and suggestions for revisions,
plus the original source of each circuit
in case you want additional perfor­
mance or construction detai ls.
4041461 A $67 .95

(Counts as 3 Of your 3 books]

'If vou join now for a trial
period and agree to PUI' ­

chase three more books-at
handsome discounts-c-over
th e next veal'.
(Pu blis he rs ' prices shown:

ELECTRONICS ENGI NEERS'
HANDBOOK. z/e, Edited by D. G.
Fink & D. Christiansen. 2,272 pp .,
2.189 iIIus. This updated and en­
larged edition covers the latest knowl­
edge in the field. including new ad­
vances in integrated circu its. pulsed
and logic circu its, laser techno logy.
telecommunications. and much more.
209 /812A $75.00

(Counts as 3 Of your 3 books]

PCM AND DIGITAL TRANSMIS­
SION SYSTEMS. By R. Owen . 320
pp. , 186 iIIus. This useful volume al­
lows newcomers to the field to famil­
iarize themselves with its problems
and equipment in two weeks . instead
of the three months it would ordinarily
take .
479/542B $30.00

(Counts as 2 Of your 3 books]

ANTENNA THEORY: Analysis and
DesIgn. By C. A. Balanis. 816 pp .,
iI/us. Packed with equations, design
procedures, and plenty of nuts-and­
bolts know-how. this is the first place
to turn for answers to all your antenna
des ign questions.
582493-0B 539.50

(Counts as 2 Of your 3 books]



ELECTRONICS ENGINEERINC FOR
PROFESSIONAL ENGINEERS' EX­
AMINAT IONS. By C. R. Hafer . 336
pp ., more than 200 iI/us . Actually
two books in one-a qu ick prepara­
t ion manual to help you pass your
P.E. exams on the fi rst try and a
ric h source of practica l elec tro nics
eng i nee r ing i n fo r mat i o n an d
know-how.
254/303 $27.50

16-BIT MICROPROCESSOR SYS­
TEMS. By Texas Instruments, Inc. 576
pp .. iIIus. This broad-based guide
presents a comprehensive over­
view-from basic concepts to ad­
vanced design principl es . Covers
programming methods. inst ruction
sets, 110 design, memory des ign, and
much more.
637/601 B $45.00

(Counts as 2 of your J books)

OPTICAL FIBER SYSTEMS : Tech­
nOlOg y, Design, and Applica­
tions. By C. K. Kao. 197 pp ., iI/us.
From a basic explanation of optical
fiber systems to the economic rami­
fications of their use, this volume pro­
vides full coverage of a rapidly de­
veloping field.
332 /770 $26.00

DIGITAL CIRCUITS AND MICRO­
PROCESSORS. By H. Taub. 608 pp .,
heavily iI/us. This fast -paced , care­
full y written guide gives you t hor­
ough explanatio ns of aI/ the basic
princ iples of digita l system s and
logic design - plus a sol id introd uc­
t ion to microprocessors and micro­
processor-based des igns.
629/455 $29.95

McGraw-Hill's NATIONAL ELEC­
TRICAL CODEs HANDBOOK, 17te.
By J.F. McP artland. 1,162 pp.,
1,096 iIIu s. Bigger and better th an
ever! Thi s mammoth refe rence ex­
plains and clar ifies the many com­
ple x provisions of the cu r re nt
(1981) Code" to help you meet rules
exact ly and pass Inspections th e
very first time .
456/933 $26 .50

INTEGRATED CIRCUIT FABRICA­
TION TECHNOLOGY. By D. J . Elliott.
480 pp., 220 iI/us. Covering every step
in the transformation of a silicon chip
to an integrated circuit, this is the first
book to combine, in a single volume,
a cohesive examination of the equip­
ment, materials, and techniques of IC
fabrication.
192/383 $27.50

NETWORK SYSTEMS. B y R.
Sharma, P. DeSousa, and A. Ingle.
321 pp ., iIIus. Here's the first book to
describe, concisely and comprehen­
sively, all current stored program­
controlled (SPC) telecommunication
network systems that use integrated
modeling, analysis, and design tech­
niques. Gives you the know-how you
need to meet design specifications.
582557-0 $29.95

HANDBOOK OF ELECTRONIC
PACKAGING DESIGN AND ENGI­
NEERING. By B. Matisoff. 480 pp .,
312 iIIus. This handy volume exam­
ines the broad array of packaging

/ techniques available today, providing
the data you need to select the best
one for a given application. Stresses
the interplay between design criteria.
582515 -5B 532.50

(Counts as 2 of your J books)

STANDARD HANDBOOK FOR
ELECTRICAL ENCINEERS, 11te. By
D. G. Fink and H. Beat y. 2,448 pp .;
1,414 illus . Today's most wide ly
used source of electrica l engineer­
ing info rmat ion and data serves
you as no other single work when
you need detailed, time ly, and reli­
able facts
209 /74XA 565.95

(COunts as J of your 3 IXloIcS)

Be sure to
consider these
important
titles as well!
RADAR TRANSMITTERS. By G. W.
Ewell.
1981438 $24.S0

USER'S GUIDEBOOK OF DIGITAL
CMOSINTEGRATED CIRCUITS. By E.
R. Hnatek
2901679 $26.90

ELECTRONICCIRCUITS NOTEBOOK:
Proven DesIgns fOr Systems Ap·
pllcatlons. Edited by S. Weber.
192/448B $32.50

(Counts as 2 of your 3 books)

ELECTRONIC FILTER DESIGN
HANDBOOK. By A. B. Williams.
7041309B $41.50

(Counts as 2 of your 3 books)

INTRODUCTION TO THE THEORY
ANDDESIGN OF ACTIVE FILTERS. By
L. P. Huelsman& P. E. Allen .
3081543B $32,50

(Counts as 2 of your 3 books)

MICROELECTRONICS. By J .
Millman.
423127XB $34.00

(Counts as 2 of your 3 books)

ELECTHO ICS
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r~~~, L
IMINATlOHS

cHAflLfS IlHAfEJI

HANDBOOK OF OPERATIONAL
AMPLIFIER CIRCUIT DESIGN. By D.
E. Stout & M. Kaufman.
617/97XB 538.00

(Counts as 2 of your 3 books)

MICROCOMPUTER' BASEDDESIGN.
By J. Peatman.
491/380B $32.50

(Counts as 2 of your 3 books)

BIT-SLICE MICROPROCESSOR DE­
SIGN. By J. Mick & J. Brick.
4171814 $29.50

DESIGNING WITH FIELD-EFFECT
TRANSISTORS. By Siliconix, Inc.
5741499 $26.90

ENGINEERING MATHEMATICS
HANDBOOK, ate. By J . J . Tuma.
654/298B $31.25

(Counts as 2 of your 3 books)

MAILTHI8COUPONTODAY

Why YOU should join now!
• BEST AND NEWEST BOOKS IN YOUR FI ELD! Books are selected trom a w ide
range of publish ers by expe r t ed i tors an d cons u l tan ts to gi\'{~ you co n t inuing access
to the bes t an d lat est books in your fi eld .

• BIG SAVI NGS! Build you r library and save m on ey too : Savings ra nging up to 30%
or m are off publi sh ers' list p r ices-usu ally 20% to 25%.

BO NUS BOOKS! You will immed iately begin to p art icipate in our !:Ionus
Book Plan tha t allows you savings of bet ween 70%-80% off thc publisher s'
p rices of m any p ro fession al and gene ra l in terest books !

• CONVENIENCE l 12-14 tim es a veal' labou r once everv 3-4 w eeks) vou receiv e the
Club Bulleti n FREE . It fu llv describes the Main Selection and al ternate select io ns.
A da ted Reply Card is i n cluded . I f you w ant t h e Main Select ion , you si m p ly do
nothing-it w ill be sh ipped automati cally. I f y ou w an t an alt ernate select io n-or
no book at all -you sim p ly indicate it on the Reply Card and return it by th e date
sp ecified . You w ill h ave at least 10 day s to decide. I f. becau se of late d el ive ry of the
!:Iullet in vo u re ceive a M ai n Selection vo u d o not want. vou m av return it for cred it
at th e Cfub's exp en se. . ..

As a Club M em ber yo u agree only to th e p u rch ase of three ad d i t ion al books durin g
your fi rs t yea r of m embership. M embership m ay be d iscontin u ed bv eit he r y ou 0 1'

the Club at any time af ter you h ave p u rchased the th r ee addit io nal books.

Other McGraw-H ili Book Cl ubs:
Acco u n ta n ts' and Con trollers' Book Clu b ' Arc hi tec ts' Boo k Clu b ' Bvte Bo ok Club ' Ch emica l
Eng ineers ' Book Club ' Civil En gineers' Book Clu b - Mecha n ical Enginee rs' Bo ok Clu b

For rnarc in forn mtion, uT ite to:
McGraw-Hili Book Clubs ' P.O. Bo x 5S2, Hightstown, rIIJ OS520

r------------------,
I M cGraw-Hili Book Clu bs

Electronics and Control Engineers'
Book Club
P.O. Box 582, Hightstown, New Jer sey 08520

Please en roll Ole as a m ember and se nd m e the three
ch oice s I have list ed below. Bill m e o n ly S3.00 plus lo cal
ta x. pos tage , and handlin g . If no t sa tisfied , I may re tu r-n
the books wi thi n 10 d ay s an d my membership w ill he
ca nceled . I agre e to purchase a m in iruum of three ad d i­
tiona l books duri ng my firs t year of m embership as o ut­
lin ed u nder th e Clu b p la n d es cri bed in thi s ad .A sh ipping
an d h andling cha rge is ad d ed 10 a ll sh ip ments,
In d ica te be low bv number th e boo ks vo u wan t. A fewex­
pensive books ino ted in the d osc rt p t jons i co u n t as m ore
t han one cho ice .

_ _ 11_ _ 11_ -
Nam e _

Ad d ress.Ap t. _

City/Sta re/Zip _

Th is order sub jec t to accep ta nce by .\ lcC;",w-Hili. All p rices
su b jec t to ch ange w ith o u t no tice . Offe r good o nly to new
m embers . Orders from o u tsi d e th e U.S. ca nnot he ac­
ce p te d.

E33579
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MARKET CENTER

TUBES. Large selection. Unused. in origina l car­
tons . SASE brings list. FA LA ELECTRONICS, Box
041 34-2, Milwaukee, WI 53204

FREE catal og of surplus electronic parts and hard­
ware . UNIVERSAL SOUND, RES. 2253 Ringling
Blvd ., Sarasota, FL 33577 . (813) 953-5363

FREE speaker catalog! Woofers. rnids, twee ters ,
hardware, crossovers, grille clothe. kits , informa­
tion, much more . Discount prices. UNIVERSAL
SOUND , Dept . RE 2253 Ringling Blvd., Sarasota.
FL 33577 (813) 953-5363

THE BESTPLACE to BUY, SELL 0'

T RAD E NEW and USED EQUIPMENT

NUTS & VOLTS MAGAZINE
BOX . I I I I ·E • PLACENTIA, CA 92670

(71~) 632-772 1
join Thousands of Reader s Natio nwide

every Month
ONE YEAR U.S. SUBSCRIPT IO NS
$7.00 - Jrd Class· $12.50 · 1st Clas s

$15.00 • Lifetime • Jrd Class .z

SUBSCRIPTION TV manua l. covers bot h sine
wave and gated sync system, only $12.95. Includes
theory, circuits , waveforms and trouble shooting
hints. Information $2.00. refundable. D&S ENTER­
PRISES, Box 09292 , Cleve land, OH 44 109

CABLE TV products , Jerrold. Hamli n, and Oak con­
verters . Sen d $2 .00 for catalog. ADDITIONAL
OUTLET CORP., 231 E. Commercial Blvd., Ft.
Lauderdale. FL 33334

WA NTED: 16GP4 CRT round meta l tube . Write
JOHNSON, 2453 Apt. A- l Coronet Way , Atlanta.
GA 303 18

WANTED

AD VENT TV parts . All models, all parts . BON ­
TRONICS, 499 Medford. Somerville. MA 02145
(617) 623-5039

ONE-MAN
FACTORY

HIGHLY
PROFITABLE

ELECTRONIC
Investm en t unn ecessar y , knowledge no t re­
quire d. sales hand led by professio nals . Ideal
home business Write today for fact s'

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

MILITARY communica tions rece iver: R-174/GRR ­
5, tun es 1.5-18 MHz SSB·C W· AM. shortwave.
amateu r, military frequencies : $47.50 mint; $27.50
good . ARC-27 aircraft gua rd receiver asse mbly. re­
ceivers 238 MHz AM. mint: $12.50. Specifications.
schemat ics included. 45 day guarantee. Add $7.50
shipping. BAYTRONICS, Dept. RE, Box 591 , San'
dusky . OH 44870

CABLE TV Secrets-the outla w publication the
cable'companies tried to ban . HBO, Movie Channel.
Showtime. descrambl ers , converters, etc . Suppli ·
ers list included. Send $7 .95 to CABLE FACTS,
Box 711·R Pataskala , OH 43062

POWER·AMP sub- assemblies, 100 walls rms.
.05% distortion. completely assembled and tested ,
quant ity pricing available , free brochure. CLAXTON
AUD IO, 3174 Periwinkle, Memp his. TN 38127

PCB 15c sq-in. Free dri lling. Quantity disco unt. IN­
TERNATIONAL ENTERPRISE, 6452 Hazel Circle .
Simi Valley, CA 93063

SCANNER/monitor accessories-kits and factory
assembl ed . Free cata log. CAPRI ELECTRONICS,
Route 1R. Canon , GA 30520

RESISTORS V.W, If,zW 5% carbon films 3c ea. NO
MINIMUMS. Cabinet assort ments , 1% metal films.
Request details. Bulk pricing ava ilable. JR INDUS·
TRIES 5834 -C Swan creek. Toledo, OH 436 14

SAVE up to 50% on name brand test equipment.
Free catalog and price list. SALEN ELECTRON­
ICS, Box 82-G, Skokie, IL 60077

FOR SALE
THE Intelligence Library. Restricted techn ical se­
crets-books on electronic surveillance, lock·
picking, demolitions, in vestigation, etc . Free
brochures: MENTOR, Dept. Z, 135·53 No. Blvd.,
Flush ing, NY 11354
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~ WRITE FOR

J~McGEE'S
SPEAKER & ELECTRONICS CATALOG

1001 BARGAINS IN SPEAKERS
Tel.: 1 (816) M2 5O'r.l

1901 MCGEE STREET KANSAS CITY, MO . ~1oe

ANIK noise filter eliminates unwa nted audio noise
from Canadian Sat el lite fully assembled and
guaranteed. $65.00 & $2 .00 shipping. ARK ELEC­
TRON ICS, PO Box 5689 , Toledo , OH 436 12

PRINTED circuit boards: single side , prototype
and quantity runs , quick delivery. Send positive, free
quotes. FABTRON, Box 925 , Columbia, TN 38401,
(615) 381-1143

GREAT prices on surplus electronlx! Free flyer.
ELECTRONIX LTD ., 3214 South Norton , Sioux
Falls. SD 57105

MICROWAVE a nt e nnas 2 10 0-26 00 MHz .
downconverter probe. 18" parab olic dish 50' cable.
power supp ly, 6-month warranty. MDS ASSOCI·
ATES , 2116·2nd Ave. No .• Mpls. MI 55405. Just
$109.95.

COMPUTER software for Sinclair ZX81. Ask in­
formation to TINSAVE SOFTWARE, 2820 Augusta
Ave.• Ontario. CA 91761

UNUSUAL UHF SUbscription TV kits. Also micro­
wave downconverters. Catalog 50c . TROJAN,
2920 Shelby, Indianapolis, IN 46203

GOY'. SURPLUS
ELECTRONIC
EQUIPMENT
CATALOG
New ITEMS••• New BARGAINS!

FREE UPON REQUEST!
Send today for FREE copy of

NEW CATALOG WS • Address : Dept. RE

FAIR RADIO SALES
1016 E. EUREKA· 80x 1105 • LIMA. OHIO · 45802

Torun your own classified ad. put one word on eachof the lines below and send this formalong with your check
for $1.90 per word (minimum 15 words) to:
Radio-Electronics, 200 Park Avenue South , N.Y., N.Y. 10003

ORDER FORM
PLEASE INDICATE in which category of classified advert ising you wish your ad to
appear. For special headin~s, there is a surcharge of $15.00.
( ) Plans/Kits () Busmess Opportunities () For Sale
( ) Education/Instruction () Wanted () Satellite Television
( )

Special Category: $15.00

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LEITERS.)

2 3 4 5

6 7 8 g 10

11 12 13 14 15

16 17 18 19 20

21 22 23 24 25

26 27 28 29 30

31 32 33 34 35

PLEASE INCLU DE FOR OUR FILES YOUR PERMANE NT ADDRESS AND PHONE NUMBER.

CLASSIFIED COMMERCIAL RATE for firms or individuals offering comerc ial prod ucts or services) .
$1.90 per wo rd prepaid (no charge for zip code)...MINIMU M 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
prepai d...no minimum .
ONLY FIRST WORD AND NAME set in bold caps. Additio nal bold face (not avai lable as all caps) at 15c
per word. All copy SUbject to publisher's approval. ADVERTISEMENTS USING P.O. BOX ADDRESS
WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PERMANENT
ADDRESS AND PHONE NUMBER. Copy to be in our hands on the 26th of the third month preceding the
date of the issue (i.e.• August issue closes May 26) . When norm al closing date falls on Saturda y.
Sunday . or a holiday. issue closes on preceding working day.



-n
m
IJl
:D
C»
:D
-<

TAILGATERS beware! Clever device ends this
hassle. Quick . easy installation. Kit $4.95, two for
58.95. TAILGUARD, 8 Alpine Place. Franklin, MA
02038

SEETHE
WEATHER
AND SAVE
Sl,OOO!

A leading manu­
facturer of commercial
weather chart recorders has developed a fac­
simile Weather Chart Recorder Kit for use by
hobbyists, amateurs, pilots, and educators.

All you need is a stable HF general­
coverage receiver to tune in weather facsimile
frequencies-your recorder will print out accu­
rate weather charts. Major components in this
easy-to-buildkit are pre -assembled and tested.
And the recorder is backed by a limited warranty
against defects. Special kit price is $995. Add $5
for shipping and handling in the U.S. and
Canada. (For Massachusetts delivery, add
$49.75 salestax.) MasterCard and Visa accepted.

Call or write for more information.

ALDENELECTRONICS
10Washington Street. Westborough, MA01581

(617 366·8851

••

RF MODULATORS ~
for the video Industry~\

satellite modulators tr«n channe l 2 ttwu UHF!
Kits I: a"erilled mo6elsfOf III Mctocomputtfs... includincour new
Applf-'1'tl1tr desipted to mount inside cOfI1lUter. Aho In exttnsiyt
lin. of monitors, cameras andkits. FREECATALOG

/;'fj PHONE (402)981:1111

b1~d\-n[] ATV Research
tL.El~ • tHE BROADWAY

• DAKOTA CITY,ME &lUI

PLANS & KITS

Ir\
HIGH BLOOD PRESSUE.

Treat it...and live.
Th.NltianllHigh BI••dPrusur.Educat", Program,

U.S.Dlp.rtmeat .Iltlailh,Educati", aad Willarl.

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

CAB LE TV converters and equipment. Plans and
parts. Build or buy. For Information send $2.00. C &
D ELECTRONICS, PO Box 21, Jenison, MI 49428

OVER 200 projects and kits, send stamp for list.
MATCO ELECTRONICS, Box 316R, Cadillac, MI
49601

SATELLITE TV MAGAZINE
An absolute must If you want to

know what's going on in Satellite TV
TESTS-INFORMATION-EQUIPM ENT

$6.95 + $1.50 POSTAGE & HANDLING
6 Issues $29.95 - save 40%

Call Toll Free 1·800·438·2020
P.O. Box 2384 . Shelby, N.C. 28150

PETERSON
ELECTRONICS
4558 Auburn Blvd.
Sacramento. CA95841
(916)~9071

SPECIAL QUANTITY PRICING
Dealers Wanted· COO'S

SATELLITE cables, connectors: Type-N UG21DIU
$3.00 , Elbow $4.95 , UG57BIU $5.25, UG29BIU
$3.90 , F59A 1012.15, RG61U12clft, RG591Ucopper
12clft , RG2131U 36c ft. RG214U $1.35/ft, shipping
10% $3 min. Free cata log - wholesale welcome­
NEMAL ELECTRONICS, 1325 NE 119 SI.. N.
Miami, FL 3316 1 (305) 893-3924

INTERESTED in home satellite television - Don't
buy anyt~i ng until you've read Homesat Handbook
& Buyers Guide. Our book tells everything about
home satellite TV and may save you hundreds,
even thousands of dollars in your selection and
installation of a system! $10.00: H & G HOMESAT
SERVICES, Box 422, Seaford , NY 11783

SATELLITE TELEVISION

PROFITABLE elec tro nic construction projects,
"bug detector," "pen transmitter," "telephone
sc ram bler s," "telephone bugs, " and automatic
moni to rin g equipment, many more, send $5.00
US to cove r information package to HODGINS,
RR " 1, Smiths Falls, Ontario, Canada K7A5B8

1200% PROFIT TV projector! No investment.
Complete dealer's information FREE. Write (post­
card OK) SPECIAL PRODUCTS ENTERPRISES,
Dept RE62, Box 164, Spring Valley, IL 61362

EDUCATE yourself - sec urity alarm business.
98% of homes do not have burglar alarms. Ex­
ce llen t employ ment - business opportunities.
Send $2.00 for inf ormatio n. SECURITY ELEC­
TRON ICS INTERNATIONAL, PO Box 1456·E,
Grand Rapids, MI 49501

BUSINESS OPPORTUNITIES

DRAKE satellite receiver with modulator installed
only $969 .00. Sate llite and microwave catalog
$1.00. TEM MICROWAVE, 22518 97th Ave. No.,
Corcoran, MN 55374 (612) 498-8014

DEAL ER S wanted: MATV/CATV, antennas ,
needles, films, free catalog. 212-897-0509 . D &
WR, 66-19 Booth, Flushing, NY 11374

SATELLITE equipment cata log. 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

SATEL LITE receiver IF sweep generator 70 MHz
IF. Sweeps 40 to 100 MHz-$79.95. HEAD END
SYSTEMS, PO Box 8758, Portland, OR 97207

SATEL LITE polar mounted antenna break through.
Build best with 42dB gain. Under $160.00. PRO­
TOTYP E ENGIN EERS, Box 1812, Deming, NM
88031

ATARI repair business . Start your own. Send $5.00
for more information to: IRATA REPAIRS, 2562
East Glade, Mesa AZ. 85204

MECHANICALLY inc lined indiv iduals desiring
ow ners hip of Small Electronics Manufacturing
Busi ness-withou t investment. Write : BUSI­
NESSES, 92-R, Brighton 11th, Brooklyn, NY 11235

MAK E money selling electronics. Wholesale dealer
catalog $5.00 (redeemable). ETCO, Dept. 533, Box
840, Champlain, NY 12919

LAWYER Business litigation. patents, appeals.
JEROM E FIELD, B 292, Brooklyn 11230. Phone
(212) 434-0781 . Eves. 434-1825

COMPUTERS

LONG-PLAY RECORDERS

Highty Effective Home Study BSEEDegr ee Pro­
g ram fo r Experien c ed Elec tronic Tec hn ici ans
OUf New Adva nced Plac em ent Prog ram g rants

( ~, Credit for p revio us Schooling &.Professional Ex-

~
periance. Adva nce Rapidly1 OUf 36th Yea r!

. ' FREEDESCRIPTM LITERATURE!

. Cook's Institute of Electronics Engineering
• DESK 15 . P.O. BOX 20345. JAC KSO N. MS 39209

SAVE 90%, Build your own 68000, 8086, Z80A , or
8080 microcomputer or min icomputer system. Free
details. DIGATEK CORPORATION, Suite E., 2723
West Butler Drive, Phoenix, AZ 85021

PROFESS IONAL quality. ultra-min iatur e, ultra­
powerful wireless microphones and transmitters.
Models as small as 7/a"! Also. miniature wireless FM
telephone transmitter and FM long-play radio re­
corder that tapes up to 9 hours of transmission on
one standard tape. Free brochure: EXTENDO­
TAPE SYSTEMS, Box 16000LC, Temple Terrace,
FL 33687

COMMUNICATIONS EQUIPMENT
VIDEOS CAN 1000 Slow Scan TV-HIGH RESO­
LUTION (amateur, phone line, surveillance, tele­
conferencing) . CO DE*STAR- DECO DE Morse,
RTTY, ASCII. LARGE LED's or connect computer/
printer. MORSE-A-KEYER-CW keyboard . TRI­
VO LTAG E POWE R SUPPLY. Kits/Assembled .
FREE brochures . MICROCRAFT CORP., Box 513­
RE, Thiensville, WI 53092 . (414) 241-8144.

YOUR own radio station! AM, FM, cable, licensed,
unl icensed. Low cost transmitter kits, free info .
BROADCASTING, Box 130-F 2, Para d ise, CA
95969

DELUXE sine wave UHF converter. Sound out of
TV like normal with only antenna connection to TV
or VCR. True A.G.C. Plans SASE. Parts $175.00.
Quantity d isco unts . 1- 31 2/ 267-3 45 5 LSR
ENGINEERING, PO Box 6075. Chicago, IL 60680

AMAZ ING synthesizer kits! Professionallabcratory
quality, polyphonic. duophonic, monophonic. Plans
from $5.00 . Write SYNTHLA B, PO Box 4291, Hele­
na, MT 5960 1

UHF CONVERTERS

SYNTHESIZERS

SPACEPOST! An exciting new game for your VIC­
20. Hours of play. Send $5.95 to T & R PROGRAM­
MING, PO Box 54, Kingston, WA 98346. Add $1.50
postage and handling.

EDUCATION & INSTRUCTION
UNIVERS ITY degrees by mail! Bachelors , Masters,
Ph.D.'s ... Free revealing details. COUNSELING,
Box 317-RE 2, Tustin, CA 92680

REEL TO REEL TAPES

CB RADIO

WIRELESS MICROPHONE

RECORD up to 15 hours on a single standard cas­
sette! Our large selection of modified, quality name­
brand recorders offers the longest recording times!
Models as small as 1'12 pounds, as economical as
$69.99 . Compare before you buy! Free catalog:
EXTENDO -TAPE SYSTEMS, Box 16000LC, Tem­
ple Terrace. FL 33687

TRUCKLOAD sale Ampex high quality open reel
tape, 1800 ' or 2400 ' on 7" reels, used once.
Case of 40, $45.00. Cassettes available. VALTECH
ELECTRONICS, Box 6-RE, Richboro, PA 18954

GET more CB channels and range ! Frequency
expanders, boosters, speec h processors, FM con­
verte rs. PLU slider tricks, how-to books, plans, mod­
ifications. Cata log $2.00. CB CITY, Box 31500RE.
Phoenix, AZ 85946
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PLANS & KITS

DIGITAL UHF STV kit $250.00. Deluxe sine wave
kit $153.00. Others. STVCO, Box 18039,Orlando,
FL 32860

PORTABLE digital capacitance meter with 1%
accuracy-range 1pf to 10,000 flf. Uses readily
available components. Plans, etched and drilled
PCB and calibration components $14.95. Kit as
above including parts (less case) $59.95. ORIS·
COLL ELECTRONICS, 57 Scofield Ave., Bridge­
port. CT 06605

DESCRAMBLER MDS systems. Simplest and
most complicated systems used today. Call or write
for orders. info or catalog. (3011882·9362 SAT·
ELLITE ELECTRONICS, POB 9534, Baltimore,
MD 21237

CONVERT your TV to an oscilloscope a simple,'
fun, plans $5.00 to L.S.E., Box 8402, Madison, WI
53708

ATARI4001800 full-travel extension keyboard and
keypad kits. Brochure (send 50<;: refundable). SI
wARE, 1341-H Quail Hollow Road, Harrisburg, PA
17112

SUBSCRIPTION TV KITS
UHF Gated Pulse Klt•..••$39.00
UHF Sine wave .KIt $3 7.00

Special Both Klts. $59.00
Informative Catalog $ 2.00

Kits include ,III part s, manual and an
etched & dri lled PC board. Send for
our' tntonnau ve Cat alog • and find
out w haI I ype you need.

J & W ELECTRONICS, INC.
,

P. O. BOX 61-B

CUMBERLAND, RI. 02864

NEW! Repair any TV ... Easy. Anyone can do it.
Write RESEARCH, Box 517E. Brea, CA 92621

MICROWAVE television "downconverters." Ex­
clusive new five stage design. Easily assembled.
Catalogue: $2.00 (refundable). NOS,Box 12652-R,
Dallas, TX 75225

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

r.o . Box 30 8 . Fortuna. Calif ornia 95540
CAli toll free: (SOO)358·9997. CAlifornl.. (707) 725.2476

SATELLITE TV WEEK
The most co mp lete w eekly listin g s. We cover more th em

lust SATCO M 3. Send $1 for ....mple copy• •

CATALOG-tr ansmit ters . l inears . MDS
downconverters, scramblers, broadcasting, CB,
hobby plans & kits. $1.00. PANAXIS, Box 130-F2,
Paradise, CA 95969

Satellite TV Week

COMPONENT TV receiver. Build from standard
parts . Brochure $2.00, plans $8.00. DRM PROD·
UCTS, Box 327, Syracuse , NY 13215·0327

APPLE builders-Send stamp for our flyer of
Apple parts. IC sets, ROM sets, connectors,
Shugart to Apple modification kits, etc. ELEC·
TROVALUE INDUSTRIAL, INC., Box 157-R, Mor­
ris Plains. NJ 07950

*************************
~ QUALITY MICROWAVE TV SYSTEMS ~
*************************
~ Complete Systems From 56995 ~

~ 1.9 to 2.5 ~

* GHz *
~ Antennas ~

*' " 4. *'* Galaxy GOLDSTAR ' I ·. *
~ Electronics \ ~
~ 6007N.61stAve. "-.' . ~

* Glendale, Az. 1"/1** 85301 / *
~ (602) 247-1151 j ! ~* SILVER BRITE ** COD's STAR STAR *
~ iea:TIed .; ~
* ** *if.] i
* **************************

5 19

50
45
95
80
65

100
18

5 179
60

39 5
95

3 25
49
99

155
85
43
83
65
27
23
48
35
35

S85
70
44
49
25

175pkg.
90
50
80
70
30

Busine ss Hours
M·F 8 t o 6
Sat . 10 ·2

Prices a re subje ct fo change without no';ce.

~
I', .

SJB DISTRIBUTORS, INC.
10 5 20 Pl an o Roa d, Su it e 20 6 ~. - I~/
Dallas. Te xa s 75 2 38 I ,"
(2 141 34 3 ,13 28 / /

'SOFTWARE FOR CBM 641:
Wor d Proc es sing (Wo rd. Pala bra) .
Wor dPac .. . .
COCO (gr eat co mputer tut or ing game )
C.OCO II (build you r ow n ga mes eas ily).
Hom e Finance Package
Ge ne ra l Ledger, AI R, Inv. .
CBM EasyCal c ....
CRM Easy Fin ance .
CBM Easy Sc he dule ..
Dat a Manager . . .
Pet Emul ator (emula tes 4.0 bas ic) .
Sprite-Mag ic (build sprites on scr een with

Joysti c k, save to di sk o r casse tte ) . .
Asse mble r Package for CBM 64 (cassett e)

Ed itor (c rea tes and upd ate s source code )
Asse mbler. l oad er, Disassembler .

Ma il Mate .. . . ..
IEEE Interface (64) . .
Paralleltntert acetfipson, Ok idata. l0 S, Nee).
RS232 Printer Interface (Ok idata etc.j . .
Apple Loade r
Program min g Reference Guid e

VIC PRODUCTS
VIC 20 Co mputer. 5 K
VIC Dat asette Rec order .
VIC 1541 Disk Drive ..
VIC MODEM (for CBM 64) . .
VIC 1.5 25 Graphic Print er (for CBM 64)
6K Me mo ry Expansion Ca rt r idge . .
16 K RAM.
24K RAM..
IEEE Interface (VIC) .
VIC 3 slot Expander .
VIC 6 slot Expand er .
RS23 2 Print er Int erf ace .
Cassette Interface..
Int ro to Basic I or II. ..
Hom e Fin ance Pack age .
Turtle Graph ics .
Heswrit er (great wp) . .
VICQAMES
Cho ptit te r (ca rt ridge )
Apple Pani c. . .
Trashm an .
Blackh ole .
Sargo n II
Sa te ll ites & Meteorite s
Seawolf . .•.. . . . . . . . .
Cos mic Crunc he r ..

MAKE own PC·s. Large manual. (It's good.) Best
DIY methods. All steps, layout to finished PC. No
fisk! Satisfied or refund! $12.00 CKiMO.ZOWTIAK,
750 Little Matterhorn. Salt Lake City. UT 84107

NEW: single board control computer based on'
Z8671. Has eight A to 0 inputs, four Triac outputs,
16K memory. and more. Low price. Write H.H.S.
MICROCONTROLLERS, 5876 Old State Road,
Edinboro. PA 16412

309
489
199
199
400
32 5 pk 9 .

5395
599
449
499
529
5 39

ELECTRONIC
ORGAN KITS

3-4 Manuals

BUSINESS SOFTWARE ·
Wor d Pro 4 + o r 5 + .
Ad mi n ist rat o r (Awesome Dat ab ase) . . . .. • . • • . •. . • •. ..
Vis iCal c [e xp an d ed) • • . • • • • •• . •• ••• • • • • . •• • • • • • • • •. • • • •
The Man ag er (d ata base ) .••• .. . . . . . • . ..••• . . . . . .• . . . ••
Leg al Tim e Account in g .. . .. ..• . .. . • • . .• • . . . . . . ..• . . .. .
BPI AIR. GIL. J ob Cost. Inventory. Payroll . • • . . . . . . ..

MONITORS-GREAT RESOLUTION (64 orVICI
Panasonic 13" 1320 V (Also a g reat co lor TV) . $489
Amdek Co lor I . 329
Nee JB 1201M. 12" Color . 329
Nee JB 1201. 12" Gree n Pho sph or 159
Amde k Vid eo 300 L 159
Transtar (High Reso luti on) . . 143
Vide o! Audio Cabl e 25

PRINTERS--LETTER QUAL!TY
CBM 8300 . 40 c p s 51450
Diabl o 62 0 . 2 5 cps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .99 5
Nee Sp inwrit er 7700. 5 5c ps . . . .. .... .. .•. . . . .. .• .... . 2350
Nee Sp lnwrit er 3 500. 35cps 1600

TO ORDER CALL T O L L FREE
800-527-4893 800-442-1048 (Withi n T exa s)
SJB w ill m eet any competit ive pr ice under
si m i la r in-stock conditi on s .

MasterCard, Visa, Money Order, Bank Check
coo (a d d 55) acc e pt ed.
Add 301)surc ha rg e fo r c redit c ar ds.
In sto c k it e m s sh ipped wi t h in 4 B hours. F.O .B . Dall8s, TX
All p rod uct s shi p ped w ith ma n ufa ctu rer' s warr anty.

SJ 8 will se r vice any VIC or C8M64.

Arcade Joysticks-Heavy duty with 2 f i ring
buttons! Great for the VIC or 64 S25
Su p e rPET (5 languag es . 2 pr o c esso rs) S 1409
CBM 8032 Co m pu ter, 80 c o lu m n. . . . . . . . . . . . . . . . . . . .. 10 29
CB M M em o ry E xpan s ion . 64 K . . . . . . . . . . . . . . . . . . . . . . . . 3 59
PET 4 0 3 2 . 4 0 col u m n . . . . ..•... . .... .• .•.. . .. ... .. . . . • 95 0
CBM 8050. 1 M g . Du al Dr iv e . . . . . . . . . . .. . . . . . . . . . . . . . . 1 2 59
CB M 0 90 60 . 5 M g . Hard D isk 22 40
CB M 0 90 90 . 7 .5 M g . Hard Disk 2600
CB M 4040. 340 K Dual Dri ve .• .. . . .. .•.. . .. . . 9 19
CBM 203 1. 170K Sin g le Dr ive .. . . . •. . . . . . . . 4 89
DC Hayes Sm art M od e m . . . . . . . . . • . . • . . . . ••• • . . . . • • . .• 22 0

PRINTERS--DOT MATRIX
CB M 4022 . BOcpS/g ra ph ics .•.•. •.• .. ••. . .. .. . • . . • . .•.
CB M 8023 . 150cp s/graph lc s .
Ok id at a 8 2 A. 120 c ps/ se r la l o r p ar .
Nee 8023A (pa ralle l). . . . . •• . . . . . .. . .. • • • . . .. • . • . . . . . • ..
Epson MX 50 F+ . . . . . • . . . . . • . • . . . .. . . • • . . . .. . • • • • . . • . ..
IDS Mic ropris m . ......• . . .. ...•. ... . .••• . . . . .• .. .. . ... .

THEATER and CLASSICAL
Re;undsble Parts

Wurlitzer reprod uctions Brochu re $2.00 Cata log $2.00

c"iln, DEVTRONIX ORGANS, INC., Dept 60
~ 6101WAR EHOUSE WAY. SACRAMENTO , CA 95826
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There's No Place Like the Parts Place™
Big Selection! High Quality! In Stock!

Low As

149

LMlaoo. Tunes with

249 one pot-no coils
needed . 30 dB (min .)

w ...~- separation. 16-pin.
276-1719 . ... 2.49

[Q] MC1330 Video Detector. For many solid­
state TV circuits . Replaces 3rd IF, detector, videol
AFC buffers . 10-24VDC. a-pin . 276-1757 .. 2.49
[Q] MC1350 Universal IF Amp With AGC. For
TV, radio . DC to over 60 MHz . Gain at 45 MHz :
50 dB typo12VDC. a-pin . 276·1758 2.19
[gJ MC1358/CA 3065 FM Detector. Converts
CBs, receivers to pick up NBFM . 100 kHz to 5.5
MHz IFs. 10-24VDC. 14·pin DIP.
276·1759 1.79

IF Amp, FM & Video ICs
Low As

179
~

Varactor UHF-TV Tuner
Brand New, 2495Not Surplus!
Stable!

UES-A56F. Perfect for your
video projects. 0 to 2aVDC

I.iiiiiiiii~ control voltage. 75 ohms.
12VDC. 277·220 .. . . 24.95

Whistle for on,
again for off!
Control a relay,
motor, LED,
even a radio or
TV. 6 to 9VDC.
277-1011 . . 1.99

Reliable power source at a low
price -e-qreat for projec ts, toys , For digital and low current uses.
more! 3.0 10 15VDC. [Q] a·Position. 16-pin DIP. 275- 1301 1.99
273·221 7ge [8J 4·Position. a-pin DIP. 275-1304 1.49

Whistle Activated !

395

Application Notes
Included

Sound Switch Module

NEW

199

~ General Purpose. 53 shapes, sizes. 276-181
lID Perfect Circles. ' /32" 102" .276-182
[Q] Lettering Guide. ' /8" to ' /4" . 276-183

Design/Letter Templates

NEW

For Diagrams,
IQJ Blueprints

1IliMI~~~~

Built·ln
" Beep"

Continuit~

Indicator

Fused and
Overload
Protected

Harness the sun for " free" en­
ergy to drive projects, charge
batteries, much more! 2.5 x 5
em. Generates 0.42 volt at
160 mA. 276-124 3.95

- ----- --
..::-. -- -­'- ---

21-Range, 30,000 OhmslVolt
Micronta® Multitester

449

I II 'I 11 I

Big 5" Color-Coded Scale
Our best analog multitester. Measures to 1000
volts DC in seven ranges, to 1000 volts AC in five
ranges, DC current to 10 amps in five ranges , re­
sistance to 10 megs in four ranges and dB in five
ranges . With leads . Requires 9V and "C" batter-
ies. 22-210 , 49 ,95

DPDT 5VDC Relay Versatile Solar Cell Toy Hobby Motor

."
m
OJ
:0
C
>
:0
-<

2.49
3.79
4.99

Each

276-1745 1.79
276-1746 2.29
276-1747 4.49

Cat. No. Each

276-2330
276-2331
276-2332

Cat. No.

DIP
a-pin
a-pin
14-pin

DIP
a-pin
a-pin
14-pin

NFET Op Amps

Operational Amplifiers

Frequency
Compensated

CMOS Op Amps. 1 picoamp input.

Use for Control,
Computing and
Instrumentation!
One Trillion Ohms
Input Sensitivity!

TL091 (Single)
TL092 (Dual)
TL094 (Quad)

Type

T pe
ICL7611 (Sing le)
ICL7621 (Dual)
ICL7641 (Quad)

Piezo Buzzer

299

J;
40k . Max . disp lacement, 30° .
1" shaft. Body, 17/,8" sq. Solder
lugs . 271-1706 4.95
lOOk Pot . 271-1705 4.95

40k Joystick Pot
Dual \
Linear
Taper Controls

495

For projec ts that call for sound.
Super-loud 4.a kHz signal. 1.5
to 20VDC . Great for battery­
powered circu itS-draws just

1

12 mA at 9V. With leads .
273-060 2.99

Push-In Neon
Lamps

199
Pkg. of 2

One red, one green.
Built-in dropping re­
sistors for 120VAC
use. Require 7/'8 "
mounti ng holes. Sol­
der lugs.
272·709 1.99

Panel Lettering

259 ~:::a IJ!:iiiI::::=~~
Label your ~~~!~, =---- ... ..project con- ~~..::;;it~.;;p,/'1
trois. Rub-on =--=-_ 1".,.,I
letters, num- §§..:f.=§~';/~Ibers, sym- =::-.:=:::.:; .:::,,:
bois transfer ~=~ 1i"1~
to metal, :::-":-_-::::.-::; ::
plastic sur- ::c-...:=: ;;
faces Four ::::-.::::", ." '"
sheets . ~:r:.:..;;·;;,;, ~::
270·201 .. 2.59 -

38%
Off

155

Deluxe Plastic
Project Enclosure

Cut 25%
Reg.
7.95

595

Reg.
2.49

SN94281. Add a few parts and
create sounds galore. 125 mW
amp drives speaker. 7.5-10VDC .
16-pin.276-1767 .. . Sale 1.55

Dress up and protect that prized
project . Stylish two-tone color,
easy-to-drill end panels. 2'/4 x
5x 5' /4" .270-21 8 .. . Sa le 5.95

rtadl8 /haeK
A DIVISION OF TANDY CORPORATION· OVER 8500 LOCATIONS WORLDWIDE

Sound Synthesizer

Retai l prices may vary at indiv idual stores and dealers.
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JAPANESE
SEMICONDUCTORS

SANYO SANYO ZENER DIODE KIT SANYO TOSHIBA
ZOK-23 D DSTK·435 STK·437 Most popular zener diodes in ki t of 23

Plast ic Cabi net

$410~ $650~ $1 1
95 ~

2SC1308K 2SC1172B

$1 99 $1 99

TRA NSISTOAS ..... '" 'W J2J cm ' 10 Col1 11. 51> C'9~ " 0"1" ,,, """'1)8 ,,. 511'.0019 J" TA7221AP '" UPC11 1l~ ,", '"
lS"'J~ J1 ""., ". lSCJ~l" ''3 0 .. ," el 1' ) " C1 91) " 0'" " ,", A l l ~ 1 '" ST...eeee '" lAl111PII. .,. UPC1 186H ,,.
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12" HaW MONITOR

OJ
-··

Cont rast
0" Power/Bright

V-Ho ld
015 H-Hold

VIDEO 100 by AMDEK

FULL
FACTORY $7995
WARRANTY

for APPLE

16K RAMCARD
Language Transparent

COEX FACTORY $6995
WARRANTY

51J4"Floppy

DISKETTES
All Certified-100%Guaranteed

BOX of 100 . .. $14900

Above with
Hub Rings $169.00

FLOPPY DISK DRIVE
From Fourth Dimension Systems
with. Track Zero Micro Switch

• DOS 3.2.1 & DOS 3.3
• CP/M and PASCAL

DESIGNED

~~~L~~~~....$28795

Controller Card
for above $99.00

elnteriace with Apple" Centronics
RS-232, IEEE-488

e 9x7 Dot Matrix, 80 CPS, i I
Bi-Directional Printing I • - .

e 2K Buffered Memory . ~.
e 80, 96, 132 Columns, GraPhi~ ~

and Block Printing

e Selectable Char Pitch, Line $349
Spacing and Feed 00

COEX InterfaceCard to APPLE $49.95

VISION-80©
80x24 Video 0 isplay Card
Vista Computer Company's newVision·80 board isasophist icated
yet easy to use video display card for the Apple " computer.

PARALLEL INTERFACE
EPSON TO APPLE

New From $4995 CABLE
COEX INCLUDED

PROTOTYPING CARDS
fo r APPLE $19.95
for I.B.M $49.95

"Have You Kissed Your Computer Lately"

Components Express, Inc.
~ 1380 E. Edinger. Santa Ana, Calif. 92705 • 714/558-3972 . ' ."

Terms of Sale: Cash, Checks, Credit Cards, M.O.,C.O.D. Calif. residents add 6% sales tax. _-'

EXTENDER CARDS
fo r APPLE $16 .95
for I.B .M $19.95
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~------------------------------------------------,: Electronics Paperback Books :
: Quality Paperbacks at Affordable Prices :
: BUY 12 PAY FOR 10-TAKE 2 FREE! :

::J 30 SO L DERLESS ':J MO DERN Op·AMP [] A RT OF PRC). :J A RT OF PRC).
BRE ADBOARD PRC). PROJ ECTS. $5.00 . GRAMMING TH E 16K GRAMMIN G THE 1K
JECT S BO O K·1 . Wide range of special- ZX8 1. $6.25 . TopICSm- ZX81. $5.00. How to
$5.7 5. Wheneve r poSSI· IZed op-am p cecnte in- clude full scree n. scroll - use the featu res of the

I ble the same parts are cludl ng jo -nose. 10- Ing . PEE K & POK E. ZXS1 in prog rams that
used In several pro- distortIOn . ultra-hi Input plus actual working fit the 1K mach ine and
jeers.Even a nrst-urre Impedance. etc. progr ams are sun fun to use .
builder ca n complete
these crcurts C MULTI-CI RCUIT ':J THE 6809 COM - "J INTROD UCTION

BOARD PROJE CTS. PANION. SS.OO. Wnt· TO BASIC PRO-
~ HOW TO GET $5.00 . 21 faH1ySImple ten for the average GRAMMING TECH-
YOUR ELECTRONIC prOlecls lhat ca n all be asSembly language NIQU ES. $5 .00 . Based
PROJE CT S WORK- built on a s~le programmer. A osccs - on author "s own expen -
ING. $5.00. Helps yOlJ pnoteo-cir cun board , All SIOfI 016809 fea tures & ence In learn ing BASIC
troubles hoot and repai r are powered by a 9V referenc e wor\( for the and helping others to
rome-m uttproj ects of battery. 6609 prog rammer. learn to prog ram .
every cescncncn.

':J IC PR OJECTS ~ PRAC TICAL COM - =:J. A MICRO PROC ES-
:J MINI-MATRIX FOR BEGI NNER S. PUTER EX- SO R PRIMER. $<4.50 .
BOA RD PROJ ECTS. $5.00 . Inexpensive dlgl- PERIMENTS. $4.50. Painless approach to
$5.00 . A vanety of pro- tal and linear lC"s are FIlls In background to computing for the be-
JeclS that can all be Vi ed to assemble thIS rmcoorocessorby con- gmner . Step·by ·ste p
bntt upon a mim-mamx seectoe of Circuits In- Struetll"19 !yplcal com pu- explai ns computer op-
board that has 10 stnps tended tor the be- ter cscnts USIng os - eraucosand assembly.
and IS 24 ho les long g.nnor. cret e logICco mpone nts

o FIRST BOOK OF o ENG INE ERS &
HI-FI SPEAKER EN· MACH INISTS REFER·
CLOS URES . $4.50. ENCE TAB L ES. $3.50.

o SOLID STATE n SECON D BOO K

NOVelTV CIRC UITS. OF TRANSISTOR

$3.50 . EQUIVA LENTS &
SUBSTITUTES. $4.50.

o 28 TESTED TRAN- :J 52 PROJECTS US-
SISTOR PROJ ECTS. ING tc 741. $4.00.
$4.25.

o BEG INNERS
o SO LID-STATE GUID E TO
SHORTWAVE RE· ll PROC ESSORS &
CEIVERS FOR B E· COM PUTING. $4.50.
GINN ERS. $4.50.

o VMOS PROJECTS .
o 50 PROJE CTS us. $5.00.
ING tC CA 3130 .
$4.50 . o HOW TO USE OP-

AMPS . $5.75.

o 50 CMOS IC PRC).
~ AU DIO PRO-JECTS . $4.50 .
JEC TS . $5.00 .

D HOW TO BUI LD o MODE L RAILWAY
ADVANC ED SHORT· PROJE CTS. $5.00
WAVE RECEIV ERS.
$5.00 . o CB PROJECTS.

$5.00.
~ BE GINNERS
GUIDE TO BUILDING ~ HOW TO GET
elECTRONIC PRO- YOUR EL ECTRONIC
JECTS.55.00 . PRO JECTS WOR K·

ING .55.oo.
n ESSENTIAL
THEO RY FOR THE o MU LTI·CIR CUIT
elECTRONICS HOB- BOA RD PROJECTS.
BYIST . $5.00. $5.00.

n FIRST BOOK OF :J elECTRONICS
TR ANSISTOR EQUIV- SIMP LIF IED CRYS TAL
AL ENTS . & SUB- SET CONSTR UCTION .
STi TUTES. $3.75 . $4.50 .

G PRACTICA L COM· :J elECTRON IC
PUTER EX- HO USEHOLD PRC).
PERIM ENTS . $4.50. JECTS. $4.50.

o POWE R SUPPLY
PROJECTS. $4.50.
Contains deSigns and
construction deteus for
almost any power sup­
ply the experimenter IS
likely to need

o REMOTE CON­
TRO L PROJECTS.
$5.00. Rad lo-control
e nra-rec . VISIble hght. &
ultrasonic systems are
anmcluoed. along With
methods 01 apply ing
them .

[] ELE CTRONIC
TES T EQ UIPMENT
CONSTRUCTION.
$4.50 . Constructcn de­
tails of a wide range of
test eqUlpmeot the ex­
penmenter can buIld at
tome

o EL ECT RONIC
PROJE CTS USING
SOLA R CEL LS. $5.00.
Simp le cncurts that
hav e numerous ap­
cnceucos around the
berne

o ELECTRO NIC TIM ­
ER PROJ ECTS . $5.00 .
Tlmlng Clfcu lts for
almost any apptcaton
the expenmenter mIght
need , A most valuable
reference .

o COUN TE R DRIVE R
& NUM ERICA L·
DISPLAY PROJ ECTS .
$4.50. Features ap­
plicatIOnS & projects
USing varccs typos qf
ncrrencat-oersay.oe­
vces

I

r PR ACT ICA L ELEC ·
TRO NICS CA LC ULA­
TIONS AN D FORMU·
LAE. $7.50 . A baSIC
reference work that
bridges the gap be­
tween ccmcrcetee
technical theQl'y & cut
and tned methods

I INTER NATIO NAL
DiO DE EQUI VAL ENTS
GUIDE. 55. 75. Helps
you uno substitutes for
the many di fferent
types of sermcorductce
cedes In use today.

- INTERNATIONAL
TRANSISTOR EQUIV·
ALENTS GUIDE.

I ~~·I:;:;~s:~n.
utactu rers are listed &
cross- reterenced With
cossibe replaceme nts

- EL ECTRO NIC
CALCULATOR US­
ERS HA NDBOO K.
$3.95. Pre sents formu ­
lae data . methods of
calc ulation . conversion
teeters & more from the
view of the calculator
user .

IC EQUIV­
AL ENT S AN D PIN
CON NEC TIONS .
$8.25 . Shows eqUIV­

a'ents & pm con­
recnons of a popular
user -one nted selection
of ICs

o ELE CTRONI C o ELECTRON IC
SYNT HESIZE R PRO- PROJEC TS FOR BE·
JECTS. $4.50 . GINN ERS. $5 .00 .

::J SOCIRCUITS US- :J elECTRONIC
ING GERMANIUM, MUS IC & CREATIV E
SILICON & ZENER 01-- TAP E RECOR DIN G.
ODES. $3.75. $5.00 .

- 50 PR OJE CTS US- a elECTRONIC
iNG REL AYS, SCR'S SECURITY DE VICES .
& TRIAC S. $5.00. $5.00 .

~ 50 (FEn FIELD · o HOW TO B UIL D
EFFECT TRANSI5- YOUR OWN souo-
TOR PROJ ECTS. STAT E OSClllO-
$4.50. SCOP E. $5.00 .

- 50 SIMP LE LE D c:: SECOND BOO K
CiRCUITS . $4.25. OF CMOS IC PRO·

JE CTS. $4.25 .
"':j 50 CIRCUITS US-
ING 7400 SERIES [] PRACTI CAL CON·
IC'S. $<4.50. STRUCTION OF PRE ·

AM PS, TONE CO N·=50 SIMPLE LED TROLS, FILTERS AN D
CIRC UITS BOOK 2. ATIEN UAT ORS .
$3.95. $3.75 .

=PROJECTS USING ::J BEG INN ERS
555 IC'S . $5.00 . GUIDE TO DIGITAL

TECHNIQUES . $3.75 .=PROJ ECTS USING
LM3900 IC'S. $4.75. CJ elECTR O NIC

HOU SEHOLD PRC).

t:; RADI O CONTROL
JE CTS. $4.50.

FOR B EGINNERS. o elECTR O NIC
$4.50. MUSIC PROJ ECTS.

S<.50.=ELECTRONIC
GAM ES $4.50. ::J POPULAR EL EC-

- SINGLE IC PR C).
TRONIC PROJ ECTS .

JECTS. $4.25.
$3.75.

o PROJECTS IN
:J RAD IO CIRCUITS OPTO- EL ECTRON ICS.
USING IC'S. $4.50. $5.00.

I

o THE SIMP LE [] SE"'ICOND UCTOR
elECTRONIC CIR- TECHNOLOGY. $5.75.
CUlT & COM· Everything yo u always
PON ENTS . $5.75. All needed to know about
the fundamental theory souo-statedevices in

[j ANTE NNA PRC). D CB PRO JECTS . needed 10 lead 10 a lull one volume
JECrS. $5.00 . Covers $5.00 . A number of understanding of the
practcat antenna de- useful and Interesting Simple electron ic orcutt o COMMUNICATIONS .
s'9ns Includ ing active . deSIgns lor CB and Its components. $7.50 . Covers most
loop & ternte types that eccessones. Speech modern commumcancn
are easy & mexpensve processor. mterterence o ALTERNATING systems t e e . rrscro-
10 bUild nuer & more CURRENT THEORY . wav e. submanne. sat-

$5.75. Altem3.l1ng cur- elute.digital mutnprex.
o RAD IO STAT IONS CJ CR YSTAL SET rent theory Without race & telegraphy. IGUIDE. $4.75. Com - CON STRUCTION. which there can be ro
prenenswe listing of $4.50. Packed full of corcrenenson of o AUDIO. 59.00 .
transmitters around the easy to duplicate ce- speech. music . radio . Chap ter atter chapter
world Presents ioca- signs lor crystal raoo or TeleVISIOn. Investigates every en-
uon. frequency. power . receivers portant aspect of acorc

CIrCUItry.
::J LONG DISTANCE o AN INTRO DUC-
TV RECEPTION nON TO RADIO DX- o MICROPROCESS- o SPECIAL OFFER--
(TV DX) FOR TH E EN· ING . $5.00 . usten. m ING SYST EM & CIA- Complete set 01 . 11
TH US:AST. $5.00. your home . to broad· CU lTS . $7.50. A truly six volume....... bar-
Pracncar & au- casts onglnatlng ccmcrehensve gUIde ga in that sa vea yo u
moratanvemtroducton thousa nds 01 miles to all of the elements of $6.25--SPECIAL
to ttus unusual aspect away . Tells how you a rmcrc crcc essmq PRICE $35.00 FOR
0 1 electronc s can do It. sys tem . THE COMPL ETE SET.

ELECTRON IC TECHNOLOGY TODAY INC.
P.O. Box 83, Massapequa Park, NY 11762
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Address _

Name _

TOTAL ENCLOSED $, _

Sales Tax (NY State Residents) _

Shipping (75"- 1st two books , 30"- ea additional) _

Number of books ordered D
Total Price of Books $ _

City State .LZIP _

Prices good until March 30, 1983
L ~
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MOST ORDERS SHIPPED WITHIN 24 HOURS
CALL NOW & GET YOUR FREE

1983 CATALOG TODAYI

en
o
Z
o
a:
f­
o
W
-...J
W

6
o
<::a:

\ ~ r:~, ~ ~1 .:") _ .:~~ ,';.J1 -0. ~ ~"? <;~~~ II .... tl ~~(. I"~ I-~-; l--,~ '); _ ~l A~ l~ ~
• • ~.. .... • -~ ,... -- ...... .. -l. _ ... -: '''~,.. - L' ~ If':~

. NATIONAL WATS LINE - OHIO WATS LINE •
705 WATERVLIET AVE. DAYTON, OHIO 45420 . . _ . . .. .IN DAYTON OHIO CALL 252-5662 .

CIRCLE 63 ON FREE INFORMATION CARD



"The eluxe II"
Is The Ultimate In UHF Sine Wave

Converter Technology
PC BOARD & PLANS $20.00

PLEASE
PRINT CLEARLY

SEND THIS
ORDER FORM

TOLL FREE

1-800 -782-2701

aUANTITY DISCOUNTS AVAILABLE

TOTAL

GRAND $
TOTAL .... --1

COST SHIPPING
EACH EACH

$30.00 $1.50

$152.99 $4.95

$132.99 $4.95

222, LAS VEGAS, NEVADA, 89109

With purchase of COMPLETESET OF PARTS & ENCLOSURE

DESCRIPTION OF ITEM

PC BOARD, PLANS, PARTS & ENCLO URE

PARTS & ENCLOSURE ONLY

PC BOARD & PLANS ONLY

aTY

NAME _

ADDRESS _

MO. DAY YR.
CARD NO. EXP. DATE _

CITY/STATE/ZIP ORDERDATE_~~~~~--

o VISA 0 MST. CARD

--- FOR IMMEDIATE OEUVERY MONEY ORDERS OR CERTIFIED CHECl(S PREFERRED - PERSONAl CHECl(S AUOW 4 WEEKS FOR DEUVERY ---

CIRCLE 59 ON FREE INFORMATION CARD



,...
•.es

2.00I..t,...

• Com . , WIth 25 p,e-p,ogrlm~

tun"

62.50

• CO D MINIMUM $20.00 • ADD S2.~ FOR CO D'S
• UPS DELIVERY ADDRESS MUST ACC OMPAN Y ALI. CO D

ORDERS
• $1.00 HANDLING ON ORDERS UNDER $tO.oo
• VISA. MC CARDS OR CHECK
• ADD , ... FOR SH IPP ING
• TE XAS RESIDENT S ADD S","SlATE SALES TAX
• ALL FOREIGN ORDERS ADO 2S.... FOR SHIPPING

(CANADA 1S\o) NO FO REIGN COO ·S
• CAI.L (21. l 278·3 SS3 TO PLACE CREDIT CARD OR COD

ORDER

• UNIT IS COMPl.ETELY ASSEMBLED'
• r"M<l p,"'1' . 'Y. "" OC Me " o".
• MUQl SHllLDEO TRANs rO R"' ER
• 2"ItLOId .. L_ Reg..... 'oQn
· Lo. R , p~ <'OOm . ,
• Sf>OrtC.',,,, , PoCl-C IoOt\

· O' ... . OIt~ P,CltlCl00.. on .." U.. ..

o..ollh'lI
. 2~ 8r>dg. RIIet ,I ...
. 0... 60000 mId of l,n, .s
• H,gn EIl" .."Cy Swik,"", "'-9u1Mor

·..:lIK.' ... ..t' ,"k ..".
• SC toes a"" I."'.'. g~ oCl ' ,,,,I ..ol<!

Plus $5.00 Freight • T ' SIoUld~.. "

2 tlbs 6)(5 ' 0)(12 ' S!a' ,s LEO' l ] l

ONE TIME OFFERI LIMIT TWO (2l SUPP LIES PER CUSTOMER.

The
SUIMrMusl c

Maker
R EVIS ION 2

S24.9S
(B asic Kit)

SEE SPECIAL
OFFER BELO W

OPTIONAL ACCESSORIES
DIP SWITCH ES One a PO' one ~ PO' fo, Iune Idd'ell
WALLPlUG TRANSFORMER FO' o pe ' I"o n on 117VAC hou,e cu rrent
INJECTI ON MOLDED PLASTIC CAS E W cuSlom I,onl & ,el' pane l, _hlrdwl ..

a.,d 2 lIve pos 'Oll,y s""tc"'es (re pll ces DIP S""IC"'"I
HO Rt>! SPEAK ER a "'Itt 8; O"'m WIth mountIng brl ckel

SPECIAL OFFER
Buy I Su pe' ,",u" c Mlk e r "'., tor $24 9~ ,),nd gel FREE. I 2708 AO,", pre -programmed WI'''' 35
pOpu lI ' t...nes TI'Io' o lter g lv" yOu e ve r 60 songs 10 choo se Irom '

Doomsday Alarm Kit sq.9S
It yo u " ave t,ouble slee p,ng Incl yo... wo uld IllIe me 'es ! 01Ihe neighborh ood to S'l l rll your
m,s ery then thIS lillie kll ""II be lor YOu' reere 'S no wly to ,),CCu' l te ly cescr.ee the unelrthly
"OwlS StrUms Ina to" es l"'lt co me out crtms ""t Four se pl rl te ton e OSCIllators I re milled
Cl n,elled I " d stepped I t ,),...Iry,ng 'Ite 10 Walls of crlZy sounds A g' ell tun klt O' I prat tlCII
o.,,'g la' ala'm Comp lele WIt" PC bO,ard and III necessary compone nt, len spe l ker For 1).. 12
VOC ORDER DA·02

A true etect-ce« mus ,e mI ller ba N d on .. rmcrcp rcc eseo r c hIp The Sup er MUSICMaker Is lhe
o nly kll tn..1ano ..... ' elsy Idd,I,on ot pre-progrlmrned lunes by p1ug~ l ng "' one memo ry ctup
(ROM) Over 20 d,llerent AOMs ..... ,th ever 500 tunes I ,. l "'l lll blc use the kIt for a Car Hom ,
Doo rbel l. Door Announc.,. , etc II yoo hl ...e ..n EPRO M p'ogrlmme' our ma nullleH, you how
to p,ogrlm yOu' o ...n lu" e, KIt Includn qualll y p.ated and dr,lIed PC Board Ind III
co mpo ne nts

THE PRESIDENT SAYS: "HOGWASH!!"

, ,,.. Sf: 0 ' ,.... ' O"' p, .. ,.. . .. ''' ...
'o"la. " " I".. r>lI""10 !>u"0 "
p, ' oI tI '.. \O" .. d .. " f'(I ..

Qf''', ''a ' O' D~'Q""" 01'0...."'0
I" .. " ... T. ... Inlt r" menlS
SN76411 Sound CI'I,p . " ""
Do .. ' d p' O, ." bol" . " o j M I~ I

DIP ' .. ,It " ee PO'" 10
D'o g ' /I'" I "' 101, .. to ""
t;I,,, oI!,O" .. O ' , ~ .. Sl l O H "' 0I10 '

"'CO "<0 '.... On.. Snol ..··d
E"' ''' c p.. C O'' I'O I, " 0 ,,0I10p
A....p IC ·.. .. ....d 10 '''''p i''''',,,, ,
01" "d ,,,,,'oIo',, P" ,~ .. G.."" , .
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3 OUTPUTS
12 V @ SA (12A In l.)

SV @ 10A
- 12V @ SA

INPUT 105 • 12 5 VAC

Fujitech
Model M-64 Programmer

• Very Easy to Operate

• Write for brochure

MONARCHY ENGINEERING INC.
380 Swift Ave. #21

So. San Francisco, CA 94080

"IC "'LLI' IL CT••••CI
P.O. BOX 401244R GARLAND, TX. 75040 (214) 487-9031

• Programs 10 pieces ,/
of the following /

I

at one time: /
2716
2732
2732A
2764

(models for other types of EPROM's also available)

• Various test, check and ,
protection functions for/

. I

correct programming

After tak ing o ne look at the T RIP UT P OWER S UP PLY our enqmeer declared that the
Units were wo rth several hu ndr ed dollars each . He pcrnted ou t the engi neering . high qu attty
co nstruction and state-of-the-art mterqr ated deSIgn In support of tus POSItion . The President
of BEC more pragmat ical ly pointed out the already full wareh ouse and the tw o trailer t ruck
loads of pow er supplies waiting In the pa rking lot. and set theprice to move them QUICK LYI

• Lowest price in the industry: $999.00

SMA LL. S IN G LE H YBR ID IC AN D CO MPON ENTS F IT O N A 2 "
x 3 " PC BO ARD (IN CLUDED). RU NS ON 12 VDC . GREAT FO R
ANY PROJECT TH AT NE ED S AN INE XPE NSIV E AM P . LE S S
TH AN 3% THO @ 5 WArTS . CO MPA T IBLE WIT H S E -01
S OUND KIT .

Sound Effects K it $18.50

7 Watt Au d io Amp K it $6.9S
MICROWAVE DOWN

CONVERTER KIT (HMR II t ype)

$2495

PC Bd . 3 -MRF901 ·s . 2-M BD 101 's
1 Th er m ist o r. 1 Ch ok e . 3 ·Chl p Ca ps.

" F" Connector. 8 Re si sto rs ' Ins truct ions

1N4 152 . . 25 / '1.00 1N5239 . . 20/ '1.00
Simi lar 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. . ' 1.0 0
Pwr Darl ington T03 Pwr Darlington T03

TRIAC 200 V. 30 A. 7 Seg. LED Readout
Stud mnt. . . .. ' 1 .00 HP 5082·7650

4 Pos DIP switch 5 / '1 .00

3 / '1 .00 DIP Relay D.P.S.T.

D.P.D.T. Rocker Sw
Diode Protect . 2 / $1

4A.120VAC Horz P.C. Trimpots
3 / $1 .00 250n , 500n, 5kn,

2N2142 'lOkf] . . .. . .. . 4 /$1
2N3905 MC3420P .. . ' 1 .00
2SC828 5 / $1 .00
2SC644 SN75150 . . . . ' 1 .00
SPS7390/ECG1 23P LM3909 . , . . . ' 1.00
5 V. DIP Relay RED LED .. 8 / '1 .00
SPST . . . .. 5 / '1 .00

Transformer ..' 1.00
7805 12 V.C.T. 250 MA
7812 .. . ... 2/'1.00

T039 Heat Sinks
MINI D.P.D.T. 3 / '1 ,00
Slide . . . . . . 4 / '1,00

AXIAL 0 RADIAL
33 / 6.3 12/ 1 00 C! 15/10 20/1 .00'
100 / 6.3 10/1 .00 ... 1000/ 10 121 100
220/6.3 20/1 .00' 0 10/16 30/1 .00'
470 / 6.3 10/ 1.00 • 47/16 30/ 1.00'
220 /1 0 15/ 1.00 220/16 25/1 .00'
47/ 15 15/1. 00 Ul 470/16 20/1.00'
1000/16 10/1 .00' ... 47/25 20/1 .00'
2200/16 8 / 1.00' « 1/1 00 15/ 1.00
47 / 35 12/ 1.00 U 47 / 100 5/1.00
220 / 35 10/ 1.00 W 100 /1 00 4 / 1.00
33 00 / 35 1.00 each a. 4 .7/1 60 10 / 1.00
4000/ 35 1.00 eac h Ul 10/1 60 10 / 1.00
15/50 20/1 .00' 0 22 / 160 10 / 1.00
22/50 20/ 1.00' C! 4 .7125 0 10 /1 .00
47/50 20/1 .00' ... 101250 8/ 1.00
100 /50 10/ 1.00 0 2212 50 5/ 1.00
150 / 50 8/1.00 • 1/350 8/ 1.00
220/50 8/ 1.00 3.3 / 350 6/ 1.00
1017 5 12/ 1.00 Ul 10/ 350 6/ 1.00
47/100 5 /1 .00' ...
1500/100 2 /1 .00' :s • $1.00 SPECIALS
2.2/ 150 1211 .00 to)
3 .3/ 150 12/1 .00 W BI·POLAR
4712 00 5/ 1.00 a. 100 / 10 10/ 1.00
112 50 15/ 1.00 Ul 4 / 50 10 / 1.00
2 .212 50 121 1.00 0 10 / 50 10 / 1.00
1/250 15/1.00 C! 22/ 50 8/ 1.00
150/350 2 /1.00' ... 4 .717 5 4/ 1.00
1/ 500 12/ 1.00 0 1017 5 4/1 .00

YES, All Prices are Correct! • '5'"Minimum Order on
All Above Capacitors. Some Ouantity Pricing Available

MCRE $1.CC SPECIALS

(602) 266-9758 (602) 234-3026

$~O1l~ ElECt~ $
~, SURPLUS O+~
~ Wholesale - Retail - Surplus C'

Electronic Parts
6835 N . 16th Street. Phoenix. AZ 85016

The MostUnbelievable Electrolytic Sale inthe USA!
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NEW

Digital Multimeter
MIC-3300A

PS-l Assembled 32 element antenna . . . $19.95
PS·2 20 dB g ai n mi cr ow ave receive r kit

with variable power supply kit ... . $50.00
PS-3 Comp lete package PS-l & PS-2 .. $65.00

Mounti ng Hardware Included

Microwave Receiver
1.9-2.5 GHZ

• Kit Form. 3 Y2 Digits
• DC .5% Accuracy

• DCA up to 10 Amps. OHM up to 20 M OHM
• hFE measurem ent. Floatin g decimal point

• Lead s + batt er y included. Easy ins t ruc tio ns

A high quali ty Digit al Meter Kit at an affordable
price. Educational and enjoyable to build. the MIC
3300A is a high quali ty meter for all hobbyists and
mai nt en an ce w o rk .

MIC-3300A Kit Form $59.95
C arrying C ase $ 9.95

Microwave Preamp!!!
Us e w it h PS- 3 Kit. A dd s 20-2 5 db gain to
boost reception distance.

• Low N oi se
• High G ain
• Can be us ed with all ex ist ing

sto p s ig n board recei vers!!!!

PS-4 . . . . . .•. .1..:~~ :~ .~~~ : .r: .
q
: .~~.n ~~.95

Minim um order $15.00. Add 10% shippi ng on orders under
$35.00. Orders over $35.00. add 5%. Illi nois residents add 6%
Sales Tax. Catalog - $1.00

VISA and MasterCard Acce ptable

Price

.$8.95

. .$5.95
.. .$2.95

$13.95

.. .. $11.95

• 3V2 Digits
• DC 0:5% Accuracy
• DCA and AC A up to 10A
• OHM up to 20 M OHM
• Aud ible Cont inuity Test

• Diode Check
• Leads and Battery Included

DIGITAL
MULTIMETER
MIC76000Z

""
....-'

illinois Residents
(312) 564-0104

Orders Only
Toll Free # (800) 323-1327

.... ,.

AUDIBLE

CIRCLE 75 ON FREE INFORMATION CARD

T he MIC-6000Z is a professiona l Multime ter at
a n inexpensive price.

The 6000Z w o r k s up to 1000 hours on a common battery , a ls o can withstand 1000
VDC l o a d s . Resistance r a n g e s are protected up to 400 VDC. For y o u r added
conven ience t he M IC-6000Z has a b ui lt- in 10 amp current capac ity , so y o u don't
need an a c c e s s o ry s h unt.

MIC-6000Z Assembled $89.95
Carrying Case $ 9.95

ADJUSTABLE
POWER

SUPPLY KIT

Part No. Description
PWD10 Philips UHF Tuner ELC 1045 $23.95
PWD20 Glass Epoxy Circu it Board ,

Predrilled $16.95
PWD30 P.C.B. Pots. 4-2OK. 2-1K. 2-10K.

2-100K. . . $9.95
PWD40 Resistor Kit 1/4 watt 5% $4.95
PWD50 Panel Mount Pots 2-5K $3.95
PWD60 IC's 7 pes., 1 Rect ifi er,

2-Heat Sinks & Sockets .. , .
PWD70 Ceramic Disc Caps - 37 pes

& Misc . Type Capacitor s 511.95
PWD80 Electrolytic Caps 18 pes. . .$5.95
PWD90 Variab le Tr immer Capaci to r

5- 5-35 pF $4.95
PWD100 Coi l Kit , 2-T37-12 Ferri te cores Tor o id

4-Prewou nd Ind icators .. .. 52.95
PW0110 Misc. Par ts-Hookup Wire, Ant.

Ter minals. Fuse. Fuseho lde r
Dpdt Sw itch , Lin e Co rd etc

PWD120 Power Tr ansformer
Pr imary-117 Vac.
Seco ndary 24 vee . 1 amp.

PWD130 Speaker, Oval 8 ohm .
PW01 40 Cabinet, Prepunched & Drilled

Wh en Ordering All It ems

PWD10·PWD140 .. Total Price $124.95

• Adjustable Posit ive & Negative Supplies
• Positi ve and negative 1.2 VDC to 15 VDC

• Power Output (Each Supply) 5 VDC @ 500 mao
10 VDC @ 750 mao12 VDC @ 750 mao15 VDC @
175 ma s Two 3 Term inal Adjustable Regu lators

wi th Overload Prot ection. LED on indi cato r
• P.C. Board Cons truct ion . 120 VAC Input

RM1 Kit $24.95

NEW PWD KIT!!!

.$2.95

. .$4.95

. ... $23.95
Part No.
DSW10 Philips UHF Tuner ELC 1045 .
OSW20 Pr in ted Cir cu it Board. Predrill ed

Glass Epoxy $15.00
DSW30 P.C.B. Potentiometers 5-10K. 1-5K $5.95
DSW40 Resistor Kit 1/4 watt 5%

Ca rbo n Resistors 32 pes. . . . .
DSW5D Panel Mo unt Potentiom eters

2-10K and Knobs .....
OSW60 le 's 7 pc s.. 1 Rect if ier.

2 Regulators & 1 Heat Sink . . $15.95
DSW70 Electrolytic Cap Kit. 8 pes. . . $4.95
DSW80 Ceramic Cap Kit. 33 pes. ... . $6.95
DSW90 Vari able Tri mmer Kit . 4 pes , $3.95
DSW100 Coil Kit. 2-18 uh. 1 variable 33 uh

+ 1 - + 37-12 To roid + 26 wi re . .. . . .$1.95
DSWll0 I.C. Sockets 5-8 pins. 2-14 pin $4.95
DSW120 Power Transformer

PRI-I17Vac. SEC 24Vac. 1 amp . . $5.95
DSW130 Speaker. Oval 8 ohm $3.00
OSW140 Misc . Parts, Hardware & Hookwi re

An t. Ter m, Switch Dpd t . Fuse. .
Fus eho lder , Lin e Cord , etc $7.95

When Ordering A ll It ems
DSW10-D140 Total Price $99.95

R.F. Modulator
Combine both aud io and v ide o output onto
channel 3 or 4 of your T .V . set.
Sing le I.C . chip (MC 1374) m ak es for q ui c k
and easy asse m b ly . Sing le adjust m en t con­
trol! A must for ev ery v ideo re cording o r
c o mp ute r en t h us iast.

VH·O Ki t $ 19.95

MODEL ELC 1045
FREQ. RAN GE
UHF 470-889 MHZ
CHANNEL 14-83
OUTPUT CHANNEL 3
75 OHM INPUT

Tired of getting up to change channels? Get
rid of that mechanical cable controller. Relax
with . . ·PHILIPS CTC8R Remote Cable

Converter

UHF T.V. Preamp
Features:

• 25 dB gain!
• Kit

Your re ception w i l l dramat ica lly improv e!
Th is unit wi ll en ab le yo u to pull in s ig na ls
you nev er kn ew w e re th ere!

Fo r both ind o o r and o utd oor use. In pu t and
ou tput impedance 75 ohm . No adjustment!
Easy as sem b ly.

JH-O Kit $22.95

MORE GAIN
Than a
Mitsumi Tuner
DSW10-140
Parts Kit

• Micro co mputer techno logy
• Quartz co ntro l led IC 's lo ck in pi ctu re & prevent dr ift
• 60 channe l select ions
• Program mable time on and off
• Favorite c hannel mem or y and recall , plus sca n
• Wireless hand held " in fra-red" tran smitt er sys tem (25 ft. )
• Au tomat ic fine tune
• Adaptabl e to any bra nd te levis ion
• One year warra nty serv ice
CTC8R $13 9.95
CTC9R (w ith 24 hr. LED digital clock) . ... $149.95

Stavis Electronics, Inc.
912 w. Touhy, Park Ridge, IL 60068



NowYou CanAfford Another 64K. • •

TERMS: $5.00 mi~ . order U.S. Funds. Calif. residents add 6.% tax. . Prices '. FREE: Send for your copy of our 1982
$10.00 min. VISA and MasterCard accepted. $1.00 Insurance optional. subject QUEST CATALOG Include 88~ stamp
Shipping: Add 5%: orders under $25.00-10%. to change • •

Elf II Adapter Kit $24.95.

UHF PreamplifierKit $34.95
52.00 shipping. Improves uhf reception dra­
matically, 25 db gain assem. version 557.50.
Articles Radio Elect. Mar. May. 1981 .

52K RAM , Votrax voice
synthesizer. sound gener·
ator, EPROM: Full Basic.
disassembler. editor, as­
sembler: metal cabinet.
additional power supply.
ASCI I keyboard real time
clockcalendar.
ExpansionOptions
Floppy Disc, EPROM Pro­
grammer, light pen. uni­

versaluserprogrammablemusic,soundboard
high resolution cotorrcrayscate pixel mapped
video board. General PurposeInstrument Bus.
8088 co-processor board.
MinimumVENTURE System5195.00
Kit includes CPU and control with 4Kof RAM.
1K of scratcnpac. 2K monitor. 1861 Video
graphics. cassetteinterfaceand separateHEX
keyboard with LED displays for address and
output. Power supply is I.neluded along with 2
game casselles. The main board IS 16" x 20"
and includes space for all of the previously
discussedon-board options. Full on-board ex­
pansioncanbecompletedforunder 51000.00.
Callfor furtherdetails. optionpricesetc.

STATIC RAM BOARD

$2990°only
Assembled & Tested

COEX64K S-lOO CMOS

INTRODUCING A BRAND NEW MICROCOMPUTER
iUeulure

- -
ZBO MlcroProfessor $135.00
Single board computer. Learning,teaching, pro-.------- --..- ..---..
totyping . 2KRAM, keyboard, displays; cassette
interface. Tiny BASIC 519.00 . All fully

I.~ssembled .

VEN TURE is a single
~ board computer that is an

adventurefor thehobbyist.
It is a learning training
computer as well as just
plain fun for anyone who
wants toget intoastate-of­
the-art computer at rea­
sonablecost.

VENTURE comes in kit
formor fUlly assembledand
tested. You can getit in its minimum configu­
ration for aslittle as5195.00 or take it all the
wayto floppy disksand voice . It can beex­
panded as akit or fullyassembled . atyourown
pace andchoice .

VENTURE is a 16- by 20" main board with
separate ASCII and HEX keyboards. It runs
fast. almost 4 MHzand has the capability of
putting 1.5 megabytes of RAM and ROM on
the board along With a varie ty of inexpensive
options.
On Board Options
16 channel A to 0: 5 slot 60 pin bus, 2 serial
ports. parallelports:4video optionsincl. color.

RCA Cosmac 1802 Super Elf Computer Kit$106.95
TheSuper Elfisatremendousvalue as it com- cluding a series of lessons to help get you
binesVideo,digitaldisplays. LED displays.and startedandamusic program and graph icstar­
music, all onasingleboard for5106.95. get game. Many schools and umversities are
The Super Ell expansion capability is virtually usingtheSuper Elfasacourseofstudy, OE M's
unlimited and youcan doit inexpensively one useit for training andR&D. Amonthlynewsier­
step at a time. Expansion includes cassette ter. Ouestdata is devoted excluswely to soft­
interface . additionalmemory. colorvideo. Basic. ware for the Super Elf and there are many
ASCII keyboard, printer, fioppy, S-100 bus. softwarebooksavailableat low cost.
RS232, etc. Free14 Page Brochure
TheSuper Elfcomescompletewithpowersup- Send or call for a free brochure on all details
ply and detailed 127 page instruction manual and pricingof theSuperElfand itsexpansron.
which includesover 40pages of software, in- " Eat & Run" cassette$14.95 .$10.95

6.75
15.95
24.95 ,
26.95
6.50

CA.CA 300 ~
cc 300 125
c,a, 300 100

tACC 500 \90
CACC ISOO \ 49cc 357 70
cccs 500 99
CCCA ~ 90
eco 100 2 ZO

'""...
CA" "CA 40 95

CC" "
CA" "

"

2732-2
4164-150
1771
1791
1793
2532

Type·N-Talkby VOlrlll
f .... ...-..........., ....... ......., .....
...... 11 .1• • ,... -...
..... .........., IIlImt ......

UH .. ~Il;SH .

U't'IDAIIDS
~ktyASCllktYOo¥dkl l S7495
fuJy UUfI'ID!t<I 14M!

EtIdOJurt Plu hC 1995
Mell i ( flCloM t 69 9S

...
'"'"'"'"' 90' 90' 904"4"
' 20,,,
' "'"m...-.;..-.;..--~.
'"'"'"'"'"'"'"

na IeRAM 8 10.00

MONTHLY SPECIALS

21 14 8/513.95
21 14L3 8/$14.95
2764 $14.50
Z800MA 5 9.95
.,.PD 765 534.95
LM317K 5 1.50

60Hz Crystal TimeBase Kit$4.40

4116200ns

N32S2J
N32S123
H3ZS126
Ka2S1 29
NllS 131
N&2S137

"""77271a·1

UMTflfO
AV5·1013 3 95
AV~1 014A. 16 1 2 695

3341 69$
Im ",ACl

"'" ".... "1097 65.... "ues 12 5
ITl Q \ 75
aT13 1 40
auo 4 9$
aT23 \ 15
I T24 1 75
am 320
aT2'6 1 69
alll 1 95

ZBO Microcomputer Kit $69.00
16bit I/O,2 MHz dock, 2KRAM, ROM Bread­
board space . Excellent for control. BareBoard
528.50. Full K~ 579.00. Monitor 520.00. Power
Supply Kit$35.00. TinyBasic $30.00

Modem Kit $60.00
Stateof theart, orig., answer. Notuningnec­
essary. 103compatible300baud. Inexpensive
acoustic coupler plans included. Bd. Only
$17.00. Article inJune '81 Radiof/ectronics .

linear CMOS and 7400
complete linesIn stock.
Send lor catalog.

Especially when it's less than
a half cent per bit!

"Have You Kissed Your Computer Lately"

Components Express, Inc.
V/S4' I 1380 E. Edinger. Santa Ana, Calif . 92705 • 714/558-3972 • ."

Terms of Sale: Cash, Checks, Credit Cards, M.O., C.O.D. Calif. residents add 6% sales tax.

INTEGRATED CIRCUITS
74l$01nL MOI.1tfMOIffUM 6551 1115
74LSOON 25 2101·' 19!1 6IlOO 51 0
m SQ2fil 252102·' as6802 \195
74l 504" 25 2102AL. ·. 1 25 6M) 4 95
74lSOSN 25 2102»(.1l 1 65 6150 3 so
74lS01fi1 35 2100lA·4 .. ss 8OIOA 395
l ClStOH 25 21078·4 J 75 808~ ISO
14LSl 3f!t 45 2111·' 2 99 llOA 6 00
141SU N 99 2112·2 2 99 180510 1850
m ,52ON 25 lU 22 4 Z!OAStO 21 95
HLS22M 25 2003212 1 15
HlS28H 35 t 95 11214 3 15
741SJOH 25 225 &216 180
14lS33H 55 12 40 8224 2 so
74l SJIlN 35 3 00 1228 4 95
741574N 45 9 95 1251 475
741S75fl so 5 9-4&253 195
141S9QM 6(1 195 12~ .. 75
74l St 3tf 65 1150&151 IT5
14LSWt 15 3 50 8259 690
14lS 10TN 40 10 00 1&01Cfpll;i 13 95
74L5112H 45 250 1802Epl.n 1795
74l$ 113N 45 TM""2016 5 95 lMI P 5 95
74lS13 2H 75 HM611&-4 6 95 MSM~Jl a95

m~~~ ~ ~l~J ~ ~ ~:gsPl 0 1: ~
~:~l~~ 75 ::~oa~: grJtO ~ ~
~:t~l:i: ~ ~ ~ ~ l80ACTC 1 65
74l S174" 95 65011l 14 95 P'lWfIl

m~~~ ~ ~ ~ :~ ~A ~~

~:t= :: ~ 1~~ ~~~~~ : ~
"171 6 $~1960
2732 6 95
21$8 749
a741A 39 95
a141 2995
11$5 J1 9S

(f)
o
Z
o
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88
89
87
87
.8 7

1.20
1.95
1.69
4,75

.79

.89
85
.75
.75

1.34
.75

1.75
.75

2.25
2.25
9.95
390
1.15
1.15
.65
.65
.65
.88
.65
.65

1.39
1.39
1.19

.95
1.05
1.89
.75

1.40
3.90
3.90
1.25
.95
.88
.68
.68
.68

1.015
1.90
1.90

7416 1 $
74162
74163
74164
74165
74166
74167
74170
74172
74173
74174
74175
74176
74177
74179
74180
74181
74182
74 184
74185
74 186
74 188
74190
74191
74192
74 193
74194
74 195
74196
74197
74198
74199
74221
7425 1
74273
74276
74279
74283
74284
74285
74290
74298
74365
74366
74367
74368
74390
74393
74490

4OB9 $2.95
4093 .99
4094 2.95
4098 2.29
4099 2.25
l440B 12.95
14409 12.95
14410 12.95
1441 2 12.95
14415 8.95
14419 4.95
450 1 .39
4502 1.65
4503 .69
4505 895
4506 .75
4507 .95
4508 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
8OC97 1.25

4037 $1.95
4040 1.29
404 1 1.25
4042 .95
4043 .85
4044 .85
4048 1.75
4047 1.25
4048 .99
4049 .45
4050 .89
405 1 1.10
4052 1.10
4053 1.10
4055 3.95
4056 2.95
4059 9.25
4060 1.39
4066 .75
4009 .35
4070 .49
4071 .35
4072 .35
4073 .35
4075 .35
4076 1.29
4077 .35
4078 .35
408 1 .35
4002 .35
4065 1.95

m:I
7475 $ .38
7476 .34
7479 4.60
7400 .49
7482 .95
7483 55
7465 65
7486 .35
7489 1.75
7490 .39
7491 .57
7492 .45
7493 .45
7494 .69
7495 .65
7496 69
7497 2.90
74100 2.90
74107 .32
74109 .37
74116 1.95
74121 .29
74122 .39
74 123 .59
74125 39
74126 .44
74128 .59
74132 69
74136 .75
74139 .95
74141 .79
74142 2.95
74143 2.95
74144 2.95
74145 .62
74147 1.95
74146 1.20
74150 1.09
74151 .67
74152 .67
74153 .67
74154 1.19
74155 .78
74156 .78
74157 . .69
74158 1.65
74159 2.49
74160 .88

TERMS: MO Cu hier'1 Checlt. Bank Wile , Peraonal
dlecks allow 2 w..ks lor proces llng Incl ude Dn....r.
l icense afld Cfed, t card 4 1 VISa. AMEX, CB I Od 3'
servic e chl/ge Add 3'\I I hlpplng & handlll'lg or $2 ,50.
\JIp hichever is grealer. Add 10'lb lor for.lgn orde rs or
USP.1rcel Post Inc1ude TC!lepho l'Wl/'llJ mber . NOCOOs.
P/lces l ubject lo change -.NIthOl./ll'IOl lCe Some Iteml
. ubtect lo poor sate Weu~se.....ethe roghl lo subthtule
/TlI.nufactur er Retalt pnce s mil)" "'il ry

$1.39
1.49
1.65
1.69

745244 $2.99
74525 1 1.35
745253 1.35
748257 1.29
74B258 1.29
74S200 .75
745200 2.79
7452 87 2.99
74S288 2.56
745373 3.10
74$3 74 3.10
745387 2.75
7454 71 7.95
745472 7.95
7454 73 7.95
745474 9.95
7454 75 9.95
745570 5.75
74557 1 5.75
745572 8.95
7455 73 8.95
74S940 2.90
745941 2.00

7 Posit ion
8 Posit ion
9 Position

10 Position

LM1414N $1.90
LM1456C Nl N .49
MCl 488N .99
MCl 489N .99
l.M 1496N .89
LM1556N 1.50
LM1B20N .95
LM1850N .95
LM1B89N 3.10
LM2111N 1.75
LM2900N .99
LM290 1N 2.50
LM2917N 2.95
CA30 13T 2.19
CA30 18T 1.99
CA3021T 3.49
CA3023 T 2.99
CA3035T 2.75
CA3039T 1.29
CA3046 N 1.29
lM3053 N 1.49
CA3059 N 3.19
CA3060N 3.19
CA3062N 4.95
lM3065N 1.49
CA3000T 1.29
CA3081 N 1.69
CA3062 N 1.69
CA3063 N 1.55
CA3088N .80
CA3OB9N 2.99
CA3096N 3.49
CA3097 N 1.99
CA313QT 1.30
CA3140T 1.19
CA3146N 2.49
CA3160T 1.19
CA3190N 1.95
CA34 10N .59
MC3423N 1.49
MC3460N 3.95
SG3524N 3.95
CA360QN 3.39
LM3900N .59
LM3905N 1.19
LM3909N .98
LM3914N 3.75
LM3915N 3.95
lM3916N 3.75
RC4131N 2.95
RC4136N 1.10
RC4151N 3.70
RC4194TK 4.95
AC4195TK 5.40
ULN2001 1.25
ULN2003 1.50
SN75450N .59
SN75451N .35
SN75452N .49
SN7S453N .49
SN75454N .49
SN75491N .89
SN75492N .89
SN75493N .89
SN75494N .89
Tl494CN 4.20
Tl 496CP 1.65

55 .95
1.49
1.49
2.95

.99

.35
1.98
189
3.25

.29

.98
1.49
1.25

.89
1.75
1.70
1.49
1.25
1.35
1.39
1.25
4.95

.95
5.95
895

.95
1.75
1.25
1.25
1.95
1.20
5.60

.98
1.49
1.95
3 .75
2.75
1.25
1.79
1.95
1.25
l AO
1.95
3.75

.39

.98
19.95

1.25
1.75
1.50
2.75
1.99

.29

.75

.39
1.95

.65

.98
1.15

.33

.19

.75

.39
2.95
1.90
1.95
1.95
1.75

mEl
745124 3.69
745133 .54
745134 .86
745135 1.15
745136 1.69
745138 1.29
745139 1.29
745140 .73
7451 51 1.29
745153 1.29
745157 1.29
745158 1.29
745100 2.79
74517 4 1.49
745175 1.49
745188 2.69
745 194 1.89
7451 95 1.89
748 196 1.89
748240 2.75
745241 2.75
745 242 2.99
745 243 2.99

5 .99
1.19
1.29
1.35

MUFFIN@FAN
The dependable, low
cost, largest se lling fan
for commercial cooling
app licat ions.
• 105cfm free nir delivefY
• 4.68" SQ. x 1.50" deep.

Weight - 17 oz.

SPECIAL PURCHASE

...~ $9.50...

DIP
SWITCHES

2 Position
4 Posit ion
5 Position
6 Pos ition

78HOSK
78M06
18M .G.
LM106AH
lM300H
LM30 1CN
l.M304H
LM305H
L.M306H
LM307CN
lM306CN
l.M309K
LM310CN
LM311D/CN
LM312H
lM317T
lM3t BCN
lM3t 9N/H
LM320K-XX·
LM320T-XX·
LM32Ot+XX·
LM323K
lM324N
lM337K
LM338K
LM339N
LM34OK·XX·
lM34OT·XX·
L.M34Ot+XX·
LM344H
L.M348N
LM350K
LM358CN
LJ.136ON
LM372N
lM376N
LM377N
LM38OC N/N
lM381N
LM383T
LM388N
lM387N
LM390 N
NE531V/T
NE555V
NE556N
NE561T
NE565NIH
NE566H/V
NE567V/H
NE592N
LM702H
LM709NIH
LM710N/H
LM711N/H
LM715N
LM723N1H
LM733NIH
LM739N
LM74 1CN/H
LM741CN·14
L.M747NIH
LM748N1H
LM760CN
l M1310N
MC1330
MC135Q
MC1358

74500 $ .39
74802 .43
74S03 .45
74504 .52
74S05 .52
74508 .49
74509 .49
745 10 .42
74811 .42
745 15 .42
74S20 .42
74522 .42
74S30 .42
74532 .49
74538 1.19
74S40 .49
7455 1 .42
74584 46
74565 .46
745 74 .69
74SB6 .72
74511 2 .72
745 113 .72
748 114 .72

.14

.18

.20

.27

.30

.24

.36

.43

.58

.49

.58

.67

.70

.81

.99
1.23
1.14
1.38
1.89

50- 100

50- 100

2706 (45OnS) $5.75
2708 (55OnS) 5.25
1702A 5.75
MM5203AQ 14.50
MM5204Q 9.95

.15

.19

.21

.28

.32
_27
.37
.44
.59

.54

.63

.73

.77

.90
1.00
1.35
1.26
1.63
2.09

25-49

25-49

DACOI $i IS
DM:1DO 995
&o38F-uncllOnGentrator -450
MC-41124 VCO . 2.95
l M56&VCO 195
XR22De FIIlIC\«InGtnlrI lOrS2S
TlI1102B(5V.1lV) 3.!l5
AY51013 (5'i. 12Vl US
AY5101-4NUi12t5-14VJ 695
AY5101SNlI6315'i) US
IM&402 7iS
111640] 195
2350USRT liS
16718,1,$1105 2495
MC14411 1195
4102 14115
WllIll41 U5
COMS016 IUS
INSl2SO 15.115
AY5·2]16 1375
AY5-:MO(l 1375
MMS740MC 195

$89.95
12.95

7.95
17.95
3.50

_18
.20
.22
.29
.34
.29
.38
.45
.60

1-24

3L W1REWRAP
SOCKETS (GOLD)

8 pin W'N .55
10 pin W'N (Tin) .65
14pinW'N .75
16pinW'N .00
18 pinW'N .95
20pin ww 1.15
22 pin W'N 1.45
24 pin WW 1.35
28 pin WW 1.60
40pin WN 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

~
..... LOW PROFILE
~ SOCKETS (TIN)

1-24

SUPER IC CLOSEOUT SPECIALS
l..l.N2OO3 2/$1 .99 2N6121 3/$ 1.00 aoeoACPU 2.95 5027 CRT $9.95
74lS66B 3/1.99 SIG2852 3.95 2102 RAM .75 11C24 6.95
74LS3n 211.99 74S287 1.95 4060 RAM 1.49 9stm 2.89
74lS241 2/1 .99 275B EPROM 2.95 8x::mCPU 14.95 MM5320 5,99
8259 • 6.95 7417318T10 5/1 .99 748387 1.96 9131 RAM 1.99
6561 RAM 2.95 ZOOA CPU 4.95 2706 EPROM 8/29 ,95 EMM4402 1.99
lM733CN 311.99 6522 6.95 74lS93 311.00 1103 RAM 311.50
MC1414 3/1 .99 6502CPU 5.95 2114 8114.50 87ooA/D 2116.95
.. CP/M trademark of Digital Resenrch_Apple trademark of Apple Computer.

I ,

27&4(6Kx8)T5
2732 (4Kx6) T5
271612516;5V

(2Kx8)T5
TMS2716,5V, 12V
2758, 5V, (450 1\5)

8155 $9.95
8156 9.95
8202 29.95
8205 2.69
82 12 2.75
82 14 4.95
82 16 2.75
8224 2.95
8226 2.95
8228 3.95
8243 9.50
8250 14.95
825 1 6.50
8253 11.95
8255 4.50
8257 9.50

~

2513-Q01(5VJUpprr $950
251HI05(5VJl.oraoef 1095
2513·AQMJCSVJl.oraoef 1495
MCM6&11 0ASCIl S/lItted1215
MCMM7-40M.1IllSymtlclI13 15
MCM6&15{lAlpN;Cor.trol1 3-45
1771-011~&1t4nnoppy 20US
1711Dul111Floppy 2995
l 1t HI1 CWFIQppy 3U5
1 1t l ~2 CW Fkippy 4-495
1793DO. OSF1tIIlPY 4US
11t 1DO.OSFIQppy 504115
1691D.11.1$eJ*1tOr 1895
2143C1ockGtnetIlOl' 11115
17llOltII181111lY 1350
170110botBNtY 22.00
'703 I bltTS 1350
ll400YDltto FrtQClII'H 125
17503l'l![lIgrtBCll 1US
1401lUbot 3115
1401LJlbll 595
MeOl 0laA 595

Operates by apply ing
12V OC in one d irec ­
tio n and the n revers­
Ing po larity (or sq uare
wave). Uses 12VOC ,
C lock Wise Rotati on ,
Rated 3 RPM at 4
P.P.S. wit h a 5 deg ree
stepping angle.

Stepper Motor
~~'ll USED IN

DATA

~
PRODUCTS

. PRINTER
. $19.95ea.

64K CMOS RAM
S100 (200nS)

Uses 2716's S34noo
or 6116's v
Assembled & r ested $399.00

MOSTEK~~s

~
zse.,
200,000 pieces In

stock - pr ic ed to move.
Same as MK4027 exce pt 1mS

refresh . MK4015 4Kx l RAM.

STEPPER MOTOR

$34.95
34 .95

~: I--,;,...-..;,.,;,...------I
34 .95
22.95
22.20
29.95
18.95
32.95
29.95
34 .95
39.95
34.95
24.95

DB25 $1.95

AD--=::::M~~ER.
RODUCTS ..... ..

lJrYeal price . DB37
mate, 0825 female.
Gold PC mount with

mounting holes.
Mig. AMP.

Specify 25 or 37 pins.

Model S·52T

1200 BAUD ODEM IC
__ Features:

· 1200S.ud
- 40 Pin
• 5Vo lt s On ly

SL1 200 $129.00

Astec RF Modulator
,4~~.=.:;:.._ for

I~ ..;;;':1i COLOR
I ;i' &

-- ~- -,} B/W
PIN 1062 Channel 3 or 4 $6 .95

8037 $2 .50

PARALLEL ALPHA NU ERIC
PRINTER

19 C ol umn Printer p rints 16 nu me ric al columns p lus 3
co lumns wh ic h have math, alpha and other notations.
Each wheel has 12 positions with position 12 blank.

Pos ition 11 on num erical c ol umns have decimal poi nt o r #. Ulilizes 2.75"
wi de adding machine ta pe and a dua l co lo r ink ribbon Input data paralle l
with fou rbit BCDcompa ratorcircuit(schematic provided). Print ra te. 3 lin es
per second. Ope rat ing vo ltage 22·28VDC w ith typical cycle t ime of

340mS. Size 6YiW x 3 1'o" H x~"Op. New. $17.50 ea. 3/$45

"0" SUB CONNECTORS

UV"EPROM"
ERASER

~
Model

UVs-i 1 E
$79.95

Holds 4 EPROM's
at a time.

$325. 00

16K Apple™ Ramcard
LIST 195

ACP

56995

• Full 1 year warranty
• Top Quality - gold fingers

• Expand Apple II 48K to 64K
• Compatible with Z-80 Softcard"

• Allows system to run with CP/M·, PASCAL,
DOS3.3,COBAl,Visicalc, etc.

• Suppli ed with extra 16K RAM & has (2) lED's

& 100 SolSld Board
8(8)A CPU
32K Static RAM(211 4)
8K EPROM (2700)
2706/2 716 EPROM
ACP Proto Board
Vector 8800 Proto
Vector 8803 11 slot MB
ACP Extender with connector
13 Slot Mot her Boar d (WMC)
9 Slot Mother Board (WMC)
8 Slot Mothe r Bd (Expandable)
Floppy PCB 18" SHUGART)
S100 (AY5-8910) Sound Board
Apple Sound Board

32K ~TATICRAM
2or4 MHz
Exj!1 dlbl.

Uses
Zl14L's

16K4MHzKlt $159,95

~~~: ~~~ ~~T 1189.95-:1------------1
• 32K 4 MHz A&T • 339.00

BAREBOARD 39.95
Bare Bd w/ all pa rts less memo 99.95

16K Memory
Expansion Kits
for Apple/TRS"SO

8pcs4116 16K

2OO/25OnS $12 95
Spec ify co mpuler •

CAll FOR VOLUME PRICING

ZilO~ZSCPU
with
TINYa----------I BASIC
Debug proq, $49.95
Plus 6132 companion

Quasi-static RAM 29.95

Z8001 $99.00 8ClO&-1 $14&6 68O:lP ' 4 95

11I••iI.~I•••••••••••••••••1II Z8OJ2 ElQ.OO 2\Xll 990 8035 ' 4.95Z80 9.95 2SlO1A ' 4 95 8039 12.95
Z8ClA 11.95 99OOJI. 4095 8073N 3495
F-8 P850I 16.95 &502 9~ 87~ -4995
~ 1e 95 85021. 1'195 67~ -49.95
1802 975 1M61QO 2995 6800 3000
8080A 4.75 6800 11.75 8066 4Q95
llO65 14.95 6800B H~ 95 eaooo 129 95

~Cp.\.\.f~:\C\tlG
~Q"{'I

6 11612016$7.95 2147 $5 .99 5290 $1.99
8264 -64K 8.50 411 5.99 5298 1.49
4 116-2 1.99 414 4.69 6500 4.50
4118-2 8112.95 1101 .99 65 18 6.79
2 101 3.99 1103 .99 656 1 3.79
2102 .79 4027 4.00 6604 3.99
21L02-2 l A9 4Q4.4 3.99 6605 7.99
21L02· 4 1.29 4050 4.00 9130 8.99
2111 3.49 4OeO 4.69 9140 8.99
2112 3 .49 4096 3.99 9341 5 6.99
2 114 1.99 4 115 1.49 934256.99
21,4 L·2 3 .25 4200 7.95 ®
2114 L·4 2.29 4402 1.99 ",,'l.
2125 6.99 5200 4.00 ,~,\,

E:1!Eiii \\.
8259 $8.95 6B047 . $22.95
8275 19.95 68488 19.95
8279 9.50 46S05 22.95
68 10 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 6551 19.95
6845 22.95 ZOO-PIQ 6.50
684727.95 ZOOA·PIO 9.50
6850 5.25 zeo-crc 6.50
6852 5.25 Z80A·CTC 9.50
6860 10.95 zeo..OMA 19.95
6862 10.95 ZSOA·DMA 27.95
6875 5.95 zeo-sio 24.95
6880 2.49 ZBQA.·SIO 29.95

='=::-::-« ::
~

ACP
PRICE

$~~. 10 for $39.95

4K STATIC RAM

~
ELL.OFF

10/$9.90
Same as TMS40 44

but designed specificalty
.~-----------1 lor Z-80 based system s. This

is a full-spec 4Kx1 RAM,45On S.
OrderPINZilog 61044 whilesupplylasts.
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ETCHANT
Ammanium Persulfate

PC BOARD ~\.t\"
SUPPLIES ~~l

WE HAVE EVERYTHING YOU IllEED II

' ''' ST a E"' ST TO USE, " 1)( ... ~AL F

POU"tD TO A GAL LOItl 10Z TO I ,"IItl T
OF WAT( I'I ,1,"' 0 ETCH ' THE WHI TE
CRYSTAL'5 WAK E A Cl£ AR SOLUTIO N
THAT TUI'l Itl$ I!II,.U[ "' HE '" FUI,.I. OF
COllllllER I L l ..... K[$ Z GAI,.LONS

' · ...0 $1 95 $1 75
, LB 10 LI @ EA

SOLI 0 CARBI DE

PC DRILL BITS
Last 1000 's of t imes
longer than std bi!s!

~Yr:~ £E::II~0-()465 . 56 .b465

0-0520 15 5 ,0520

0-0595 +53 ,0595

$r:aCh iO/SIS

PC BOARD
1116" G-IO Copper Clad
GREAT STU " AT A ~1t "'CTlOI't 0 '" IT ' S
~""'L COST ( ASl LY CUT WITH
10<.& " 0 S t AlitS . WOl( f CItACK CIACouP
GOOD I'II[T Y OJ" SIZES, ~ON( L (SS
T~ "' N 3" l( ] " I frrlCLuD ES SOME

OOUIl L E SID ED $49 5I LI!I pc·IO
(OVER ZOO SO l frrll

~~IAMONCBACK

8
ELECTlitOMICS co.,....v

.0 lOX 'lOU ...,~...
SARASOTA . Flo 33571

Phane Orders 813-950 -2829
CONTINEHTAL us AOD I J60 FOfl THE
FIRST LB a 50· FOR EACH EXTRA LB.
WESTCOAST AOO _I ao FOR THE FIRST
L8 a 50c FOR EACH ADDITIONAl L8
'I IIINIIiVII ORDER 115 CREDIT CARD

Mf D
BY

VIKING

(,~e1,.ee~
(,~

12" CRT FILTER
~ I CE LOO KING fi LTERS
[ NHANCE CONTRAST, CUT
GLARE DRAMATI CAllY, 1116"
SCRATCH RESISTANT PLASTIC

3 01 $2 ,50
GA( Y YOUR GAH~

X'1314 -CtfOlc( - X' 1375

B·S020

3l~ -: $9:~.,

fT/ 6 VOLT
I 5 AMP-HR .-~~::-:-:::-",.,..,::.,=--.

RECHARGEABLE SEALED

~~:~ BATTERY
srzt : 5- 3/S" X 3 -II S" X 1' 71S"

28/56
EDGE Connector
'*' GOLD W* 3 'LEVEL P I~ S *

C-03S6 10/$9, I LB

6 LB 100/$80, F~;:':;:';~:-:-:-:"':-__
1000/$ 750, 60 LB

TRANSFORMER
13V 350 mA
~1 '!l/a )( I - I/")(

~j~5~

BCD Thumbwheel
SWITCH C~~TpHL.l " E ~ T

0 - 9
' -lI 24

GOLD
CO~TAC TS

S10 SIZE
CAN BE

SUCKED
' 0 ANY , IDTH

OUTPUT IS 1·2 - 4 ,8 WITH
COMPLIMENT

CIRCLE 81 ON FREE INFORMATION CARD

WI "," .:.T U.. t IJ ltl' liH J fly
Ou :' '' 114 u S':' , H;' S ~II '

'/O IC [ COIL .s I;)!: ,l,_
FOIt !l[[ PI!-lG. SOu [ !:.c.·
1'4(> OR ~ OIC( PAOJ ! CT

I " o=- ::p e
'0' 99

l!1-I " "'5

OUTSIDE USASEND\ 1 f OR CATALOG

2 -1/ 4" an SPEAKER

- VHF/UHF
'" • CHANNEL A- I

MIDBAND

'"~ Varactar
TUNER

~ HI -GAIN, BRAND
o NEW, FOR UPGRADE OR

CONVERTER USE.
IF OUTPUT, USES + 12V AND +24V

SUPPLY. T- 1I9S WT 1/ 2 LB

ETCO ELECTRONICS
DEPT. 582 8 1I
Mailing List Control Center ..
Box 84D . ,
Champlain, N.Y. 12919 I

I
,Enclose (cash OK);
Please rush postpaid

O $1 for 1 year subscription to the world1
I

famous ETCO cata log .

O $3 Canad ian & Foreign 1 year subscrip­
tion to the ETCO catalog . I

I0 ~~~a~~~~~d:~~~I·~BN~!\~r~~)~10.00o 360page MASTER HANDBOOK OF
TELEPHONES. (TA001) $11.001

10 FREE - sample copy of the bargain pac­
ked ETCO catalog .

l~:::" ICity _

Slale Zip I____ iiiiiiiiII.I

CIRCLE 44 ON FREE INFORMATION CARD

DISCOUNT TEST EQUIPMENT
LOWEST PRICES AND IMMEDIATE DELIVERY FOR OVER 40 YEARS

KEITHLEY B & K FLUKE
1405 1479BP

8024B 8062A

31/2 Dig it - l 1
41/2 Digit -

, Funct tons >
Ful l Func ·
t io ns A nd

0.1% DC Ac· Ran g es
curacy > True RMS to
Safet y 30 kHz -Design ed 0.05 % DC
Test Leads Acc uracy,- $229 $269

Dual Trace 30 MHz Trig­
gered - 11.7nS Rise Time
- 5mV/c m Vert ical Sen­
sit ivit y • Probes · More

$285 $697

5 MHz 3" Scope ­
10mVIDivis ion Verti ca l
Sensitivlty e More$229

4 'h Digit ­
0.05% DCV
Accuracy •
5 Functi ons

135

$122

3'h Dig it - 5
Fun ct ions·
0.5% DCV
Acc uracy

130

CIRCLE 80 ON FREE INFORMATION CARD

WM. B. ALLEN SUPPLY
1601 Basin Stre~, New Orleans, LA 70116
~ Over 70,000 electronic items ~
~ in stock for Immediate delivery. ~

SOAR

Ail Features
of LX303 ­
Aut o De c ·
imal • Low
Battery In ­
dicat or
Diode And
T r a n s i t o r

Test $96

HICKOCK
LX304

iJ
LX303

iJ
31/2 Dig it -

L.o ao 19 RangesI An d Fun c-
_ t ions • Auto
.-:-- Zero. 1%
~ .. '.' DC Accuracy

$91

CALL TOLL FREE

800 535-9593
LOUISIANA TOLL FREE 800 462·9520

:""~ ; ~'.

~ 7~ . . ~

· " ~ ~ · ~·. I .

New Model - 35 MHz
Dual Trace - 0.5 mV Sen-

Sil iVit ; - More $1206

LEADER LBO 524L
LBO 522

New Model - 20 MHz
Dual Trace - 0.5 mV Sen­
si tivi ty - More $740

3 1/2 Digit
Auto Zero ­
Declrnal »

Polarity &
Low Batt ery
- Full Over­
load Protec­
t ion. Bat'.

Leads - Fuse

8080

$75

-•
8050

30 ranges -
I Over load Pro-

• tection - 8
Funct ions·
Conti nuity
Beeper ­
Leads· Bat »

Fuse

• ·1

$89.95

..

122

(f)
g
Z
o
a:
t­
O
W
-'w
6
o
-c
a:



rCiimstJlJ the first name in Counters!

Power:

The CT-9O is the most versatile, featuie packed counter available for less
than $3oo.00! Advanced design features include, three selectable gate times,
nine digits, gate indicator and a unique display hold function which holds the
displayed count after the input signal is removed Also, a 1OmHz TCXO time
base is used which ena bles easy zero bea t cal ibration checks against WWV.
Optionally; an internal nicad battery pack,external time base input andMicro­
power high stabilitY crystal oven time base are available. The CT-9O,
perform ance you can count on!

9 DIGITS 600 MH~PECI~A!o~9 ~IRED
Range: 20 Hz to 600 MH z
Sensitivity: Less than 10 MY to ISO MHz

Less than 50 MY 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: StandanJ. IO.OOO mHz, 1.0 ppm 2{}-40 'C.

Optional Micro-power oveIHl.1 ppm 2{}-40'C
8-15 YAC @ 250 ma

=CT.90 w1Ad..I,... ",lItnlftt)' Sl l 9.9oS
CT-90 KIL9O~,,.,u .....
r&lll)' 109 95
AC-I AC adap&cr 3.95
Bp·J N,c:ad pack + AC
~rfCtlal'J'W 12,9S
OV·I . II4ICn> powtf Own
t1mt be.M 49 ,95
Elamal tImt b&M.-put 14 9 5

7 DIGITS 525 MHz

Display:
Time base:
Power:

84.95
3.95

12.95

$99 .95

PRICES;
CT-70 wired, I yearwarranty
CT-70 Kit, 90 day parts war­
ranty
AC-l AC adapter
BP-l Nicad pack + AC
adapter/ charger

The CT-70 breaks the price barrier on lab quality frequency counters,
D eluxe features such as;thre e frequency ran ges - each with pre-amplification,
dual selec table gate times, and gate activity ind ication mak e measurements a

snap. The wide frequency range enab les you to accur ately measure signals

from audio thru UHf with 1.0 ppm accuracy - that' s .OOOI %! 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 MY to 150 MHz

Less than ISO MY to 500 MHz
Resolution: 1.0 Hz (5 MHz range)

10.0 Hz (50 MHz range)
100.0 H z (500 MHz range)
7 digits 0.4" LED
1.0 ppm TCXO 2{}-40'C
12 YAC @ 250 rna

7 DIGITS 500 MHz $79 95
. WIRED

Display:
Time base;
Power.

PRICES; .
MINI-I OO wired, 1 year
warranty $79.95
AC: Z Ac adapter for MINI-
100 3.95
BP-Z Nicad pack and AC
adapter/c harger 12.95

Here' s a handy, general puJ1X)Se counter that provides most counter
functions at an unhelievable price. The MINI-IOO doesn' t have the full
frequency range or input impedance qualities found in higher price units, but
for bas ic RF signal measurements, it can' t be beat! Accurate measurements
can he made from I MH z all the way up t0 500 MHz with excellent sensitivity
throughout the range, and the two gate times let you select the resolution
desired Add the nicad packoption and the MINI -IOOmakes an ideal addition
to your tool hox for " in.the-field" frequency checks and repairs,

SPECifiCATIONS;
Range: I MHz to 500 MH z
Sensitivity: Less than 25 MY
Resolution: 100 Hz (s low gate)

1.0 KHz (fast gate)
7 digits, 0.4" LED
2.0 ppm 2{}-40' C
5 YDC @ 200 ma

DIGITAL MULTIMETER $99 ~IRED

119.95
14.95

. 29.95

$159.95

10 Megohms, DC/ AC volts
0.1% basic DC volts
4 'C cells

0.1uA to 2.0 Amps, 5 ranges
0.1 ohms to 20 Megohms, 6 ranges

current
Resistance:
Input
impedance:
Accuracy.
Power.

SPECifiCATION S;
DC/ AC volts: lOOuY to I KY, 5 ranges
DC/ AC

$159~IRED

T he DM·700 offers profession al qu ality perform ance at a hob byist price.
Featu res include: 26 differen t ranges and 5 fun ctions, all arranged in a
convenient, easy to use format. Measurements are displayed on a large 3~

dicit , Y.! inch LED readout with automatic decimal placement , automatic
polar ity, overrange mdtcanon and over-load prot ection up to 1250 volts on all
ranges, making it virtua llv goof-proo f Th e DM~700 loo ks great, a handsome .
jet black. rugged ABS case with convenient retr actable tilt bail makes it an
ideal addition to any shop.19.95

2.95

$99 .95

79 .95
3.95

Display:
Time base:
Power:

SPECIFICATIONS;
Rang e: 20 Hz to 600 MH z The CT-50 is a versatile lab hench counter that will measure up t06 00 MHz
Sensiti vity: Less than 2S mv to 1SO MH z with 8 digit precision And, one of it$: best features is the Receive Frequency

Less than ISO mv to 600 MHz Adapt er, which turns the CT-50 into a digital readout for any receiver. The
1.0 Hz (60 MH z range) d "1 d f . d a si I . th10.0 Hz (600 MHz range) a apter IS easr y programm e lor any receiver an a simp e connection to e
8 digits 0.4 " LED receiver's VFO is all that is required for use. Adding the receiver adapter in no
2.0 ppm 2{}-40' C way limits the operation of the CT-50 , the adapter can be conveniently
110 YAC or 12 YDC switched on or off. The CT-50, a counter that can work doublo-duty!

8 DIGITS 600 MHz

PRICES:
DM-7oo wired,1yearwarranty
DM-700 Ki~ 90 day parts
warranty
AC-I, AC adap tor
BP-3, N icad pack + AC
adapter/ charger
MP-I, Probe kit

AUDIO SCALER ACCESSORIES COUNTER PREAMP

I .. -~ a~r~ ~n I£~ fill : ~~ []I r! '1 [ '11 r' S I 'Ir- . II K \ 1S Sat l,fa ct lon g uara nte ed uamm. for 10 day " If not pl. a,.d
... ... ( Ji ~ ~ Ci .." ... 1. III ... • a:::.::l.:I •• 'urn In o, 'g lna l form for refund Add 5~ for , hippIng •

. _ PIION E ORDERS ,n, uro nce to o mo "" mum of S I O O " eneo,odd IS ' CO D add
2575 ,BAIRD RD.• PENFIELD, NY 14:>26 C A LL 7 16-5H6-3950 S2 O,d." und., S' O add_S ' so NY,. " d . nhoad d''' ' a .

For highresolution audio meas urements, multiplies
UP in frequency.

• Gre at for PL tones
• Multiplies by 10 or 100
• 0.01 Hz resolution!

$29 95 Kit 539 95 Wired

Telescopic whip antenna - BNC plug $ 7.95
High impedance probe, light loading . . . . . . . . . . . . . .. . . 15.95
Low pass probe, for audio measurements . 15.9S
Direct probe, general purpose usage . . . . . . . . . . . .. . . . . . . . . . . . . . 12.95
T ilt bail for CT 70,90, MINI-l OO . .. .. ... . . .. . . .. .. . . . . . . . . . 3.95
Color burst calibration unit. calibrates counter

against color TV signal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14.95

For measuring exeremelv weak signals fro m 10 to 1,000
MH :. Small see. powered by plug transform er-included.

• f lat 25 db gain
• BNC Connectors
• Gre at for snifflng Rf with pick-up loop

$34 95 Kit $44 95 Wired

.,
m
CD
::0
C
):­
::0
-<
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DISC Z-80CONTROLLERS
2101 256 x 4 (450 n.) 1.95 1771 16.95 2.5 Mhz 8035 5.95 68000 59.95
5101 256 x 4 (450 n.) (cmcs) 3.95 1791 29 .95 Z80·CPU 3.95

8039 6.95 6800 4.95
2102·1 1024 xl (450 nl) .89 1793 38 .95 Z80 ·CTC 5.95

INS-8060 17.95 6802 7.95
21 02L-4 1024 x 1 (450nl) (LP) 1.29 1795 54 .95 Z80 - DART 15 .25

INS-8073 24.95 6808 13 .90
2102L-2 1024 x 1 (250nl) (LP) 1.69 1797 54.95 8080 3.95 680 9E 19.952111 256 x 4 (450nl) 2.99 6843 34.95 Z80·DMA 17.50 8085 5.95 6809 12.952112 256 x 4 (450nl) 2.99 8272 39. 95 Z80-PID 5.75 8085A·2 11.95 68 10 2.95211 4 1024 x 4 (450nl) 8/14.95 UPD765 39 .95 Z80-SID/0 18.5 0 8086 29.95
21 14L-4 1024 x 4 (450nl) (LP) 8/15 .25 1691 18 .95 Z80 -SID/l 18.50 6820 4.95
2114L-3 1024 x 4 (300nl) (LP) 8/15.45 2143 18 .95 Z80·SIO/ 2 18.50

8087 CALL 6821 3.25
2114 L-2 1024 x 4 (200nl) (LP) 8/15.95 INT ERFACE Z80-SIO/9 16.95

8088 39 .95 6828 14 .95
2147 4096 x 1 (55nl) 4.95 8T26 1.69

8089 89 .95 6840 12.95
TMS4044-4 4096 x 1 (450nl) 3.49 8T28 2.49 4.0 Mhz 8155 7.95 6843 34 .95
TMS4044-3 4096 x 1 (300nl) 3.99 8T95 .99 8156 8.95 6844 25 .95Z80A-CPU
TMS4044-2 4096 x 1 (200 n.) 4.49 8T96 .99 8185 29.95 6845 14.95
MK4118 1024 x 8 (250n.) 9.95 8T97 .99 780A-CTC 8185·2 39 .95 6847 12 .25
TMM2016-200 2048 x 8 (20 0nl) 4.15 8T98 .99 Z80A- DART 8741 39 .95 6850 3.45
TMM2016-150 2048 x 8 (150n.) 4.9 5 DM8131 2.95 Z80A-DMA 8748 29 .95
TMM2016-100 2048 x 8 (100 nl ) 6.1 5 DP 830 4 2.29 Z80A-P IO 6852 5.75

DS 8835 1.99 87 55 32.00 686 0 9.95HM6116-4 2048 x 8 (200nl) (cmos) 4.95 Z80A -S IO/0
DS8 836 .99 6862 11.95HM6116-3 2048 x 8 (150nl) (cmos) 5.9 5 MISC. Z8 0A· SI O/l

HM6116-2 2048 x 8 (120nl) (cmos) 8.95 Z8 0A- SI O/2 6875 6.95

HM6116LP-4 2048 x 8 (200n l) (emol)(LP) 6.95 3242 Z80A ·SIO/9 688 0 2.25
HM6116LP-3 2048 x 8 (150n.) (cmos jtt.P) 8.95 3341

8202 29.95 6883 24 .95
MC3470HM6116LP-2 2048 x 8 (120 n.) (cmosjtt.P) 10 .95 MC3480 8203 39.95 68047 24.95

Z-6132 40 96 x 8 (300n.) (Ql ta t) 34 .95 llC90 8205 3.50 68488 19 .95

LP = Low Powe~ Os tat = Quaoi-Slatle 95H90 8212 1.80 6800 =lMHZ
2513 -001 UP 8214 3.85 68800 10 .95
2513 -002 LOW 9.95 8216 1.75 68802 22.25

DYNAMIC RAMS SOU ND CHIPS 8224 2.25 68809E 29.95

TMS4027 4096 x 1 (250nl) 76477 3.95 8226 1.80 68809 29.95 -
UPD411 4096 x 1 (300n.)

76489 8.95 8228 3.49 68810 7.95
AY3-8910 12.95MM5280 4096 xl (300no) MC3 340 1.49 8237 19.95 68821 12.95

MK4108 819 2 xl (200nl) 8238 4.49 68845 35.95
MM5298 8192 x 1 (250no) CRT 8243 4.45 68850 12.95
4116-300 16384 x 1 (300n.) CONTROLLERS 825 0 10.95 68800 ·2 MHZ41 16·250 16384 x 1 (25 0 no) 6845 14 .95

32 .768 khz 1.9 5
4116·200 16384 x 1 (200nl) 68 84 5 35.95 1.0 mhz 4.95 825 1 4.49
4116-150 16384 x 1 (150nl) HD46505S P 15.95 1.8432 4.95 8253 6.95
4116-120 16 384 x 1 (120 nl) 6847 12.25 2.0 3.95 8253-5 7.95 65002118 16384 x 1 (150n,) (5.) MC1372 6.95 2.097 152 3.95 8255 4.49 1 MHZ4 164-200 65536 x 1 (200nl) (5.) 68047 24.95 2.4576 3.95 8255-5 5 .25 5.954164-150 65536 x l (15 0no) (5.) 8275 29.95 8257 7.953.2768 3.95 6.95

5V =l ing le 5 volt l up ply 7220 99 .95
3 .579535 3.95 8257-5 8.95 8.95CRT5027 39 .95

CRT5037 49 .95 4.0 3.95 8259 6.90 9.95

EPROMS TMS9918A 39.95 5.0 3.95 8259-5 7.50 4.35
DP8350 49.95 5.0688 3.95 8271 39.95 8 .75

1702 256 x 8 (tus) BIT-RATE 5.185 3.95 8272 39.95 11 .25

2708 1024 x 8 (450nl) GEN ERAT ORS 5.7143 3.95 8275 29.95 22 .50
2758 1024 x 8 (45 0nl)(5.) MC14411 11.95 6.0 3.95 8279 8.95 11 .85
2716 2048 x 8 (450nl)(5.) 8 R1941 11 .95 6.144 3.95 8279-5 10.00 2 MHZ
2716·1 2048 x 8 . (350nl)(5.) 4702 12.95 6.5536 3.95 8282 6.50 6502A 9.95
TMS2516 2048 x 8 (450nl)(5.) CO M50 16 16.95 8.0 3.95 8283 6.50 6522A 11.70
TMS2716 2048 x 8 (45 0no) CO M811 6 10.95 10.738635 3.95 8284 5.50 6532A 12 .40
TMS2532 4096 x 8 (45 0n.)(5.) MM5307 10.95

14 .3 1818 3.95 8286 6.50 6545A 28 .50
2732 4096 x 8 (450nl)(5.) UA RTS 15. 0 3.95 8287 6.50 6551A 12.95
2732-250 4096 .x 8 (250nl)(5.) AY3·1014 16 .0 3.95 8288 25.00 3 MHZ '2732-200 4096 x 8 (200nl)(5.) AY5-1013 17 .430 3.95 8289 49 .95 650 28 14 .952764 8192 x 8' (450nl)(5.) AY3-1015
2764-250 8192 x 8 (250nl)(5.) PT1472 18 .0 3.95

2764-200 8192 x 8 (200no)(5.) TR1602 18.432 3.95

T MS2564 8192 x 8 (450nl)(5.) 235 0 20 .0 3.95 EXARMC68764 8192 x 8 (450nl)(5.)(24 pin) 2651 22 .1184 3.95
T MS6011 32 .0 3.95 XR 2206 3.75

5. =Single 5 Volt Supply IM6402 XR 2207 3.85
IM6403 XR 2208 3.90
INS8250 14.95 DATA XR 2211 5.25

EPROM ERASERS KEYBOAR D ACQ UISITION XR 2240 3.25

CHIPS ADC 08 00 15.55

Time r AY5-2376 11.95 ADC0804 3.49
AY5·3600 11.95 ADC 0809 4.49 9000 SERIES

CLOCK ADC0 817 9.95

CIRCUITS
DAC0800 4.9 5
DAC 0806 1.95

MM53 14 4.95 DAC0 808 2.95
MM5369 3.95 DAC1020 8.25
MM5375 4.95 DAC1022 5.95
MM58 167 8.95 MC1408L6 1.95MM5817 4 11 .95 MC1408 L8 2.95MSM5 832 6.95
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IC SOCKETS CMOS
74L500 .24 74L586 .39 74L5169 1.75 74L5323 3.50

1-99 100

74L501 .25 74L590 .55 74L5170 1.49 74L5324 1.75
8 pin 5T .13 .11 7400 .19 4000 .29 4527 1.95

14 pin 5T .15 .12 74132 .45

74L502 .25 74L591 .89 74L5173 .69 74L5352 1.29 16 pin 5T .17 .13
7401 .19 74136 .50

4001 .25 4528 1.19

74L503 .25 74L592 .55 74L5174 .55 74L5353 1.29 18 pin 5T .20 .18
7402 .19 74141 .65

4002 .25 4531 .95

74L504 .24 74L593 .55 74L5175 .55 74L5363 1.35 20 pin 5T .29 .27 7403 .19 74142 2.95
4006 .89 4532 1.95

74L505 .25 74L595 .75 74L5181 ' 2.15 74L5364 1.95 22 pin 5T .30 .27 7404 .19 74143 2.95
4007 .29 4538 1.95

74L508 .28 74L596 .89 74L5189 8.95 74L5365 .49 24 pin 5T .30 .27 7405 .25 74145 .60
4008 .95 4539 1.95

74L509 .29 74L5107 .39 74L5190 .89 74L5366 .49 28 pin 5T .40 .32 7406 .29 74147 1.75 4009 .39 4541 2.64

74L510 .25 74L5109 .39 74L5191 .89 74L5367 .45 40 pin 5T .49 .39 7407 .29 74148 1.20
4010 .45 4543 1.19

74L511 .35 74L5112 .39 74L5192 .79 74L5368 .45 64 pin 5T 4.25 call 7408 .24 74150 1.35 4011 .25 4553 5.79

74L512 .35 74L5113 .39 74L5193 .79 74L5373 .99 5T =50LDERTAI L 7409 .19 74151 .55
4012 .25 4555 .95

74L513 .45 74L5114 .39 74L5194 .69 74L5374 .99
8 pin WW .59 .49 7410 .19 74152 .65

4013 .38 4556 .95

74L514 .59 74L5122 .45 74L5195 .69 74L5377 1.39
14 pi n WW .69 .52 7411 .25 74153 .55 4014 .79 4581 1.95

74L515 .35 74L5123 .79 74L5196 .79 74L5378 1.18
16 pin WW .69 .58 7412 .30 4015 .39 4582 1.95
18 pin WW .99 .90 74154 1.25

74L520 .25 74L5124 2.90 74L5197 .79 74L5379 1.35 20 pin WW 1.09 .98
7413 .35 74155 .75

4016 .39 4584 .75

74L521 .29 74L5125 .49 74L5221 .89 74L5385 1.90 22 plnWW 1.39 1.28
7414 .49 74156 .65

4017 .69 4585 .75

74L522 .25 74L5126 .49 74L5240 .95 74L5386 .45 24 pin WW 1.49 1.35 7416 .25 74157 .55
4018 .79 4702 12.95

74L526 .29 74L5132 .59 74L5241 .99 74L5390 1.19 28 pin WW 1.69 1.49 7417 .25 74159 1.65 4019 .39 74COO .35

74L527 .29 74L5133 .59 74L5242 .99 74L5393 1.19 40 pin WW 1.99 1.80 7420 .19 74160 .85
4020 .75 74C02 .35

74L528 .35 74L5136 .39 74L5243 .99 74L5395 1.19 WW = WIREWRAP 7421 .35 74161 .69
4021 .79 74C04 .35

74L530 .25 74L5137 .99 74L5244 . •99 74L5399 1.49 16 pin ZIF 6.75 call 7422 .35 74162 .85
4022 .79 74C08 .35

74L532 .29 74L5138 .55 74L5245 1.49 74L5424 2.95 24 pin ZIF 9.95 call 7423 .29 74163 .69
4023 .29 74Cl0 .35

74L533 .55 74L5139 .55 74L5247 .75 74L5447 .37 28 pin ZIF 10 .95 call 7425 .29 74164 .85
4024 .65 74C14 .59

74L537 .35 74L5145 1.20 74L5248 .99 74L5490 1.95 ZIF =TEXTOOL 7426 .29 74165 .85
4025 .29 74C20 .35

74L538 .35 74L5147 2.49 74L5249 .99 74L5624 3.99 (Zero Insertion Force) 7427 .29 74166 1.00
4026 1.65 74C30 .35

74L540 .25 74L5148 1.35 74L5251 .59 74L5668 1.69 7428 .45 74167 2.95
4027 .45 74C32 .39

74L542 .49 . 74L5151 .55 74L5253 .59 74L5669 1.89 7430 .19 74170 1.65 4028 .69 74C42 1.29

74L547 .75 74L5153 .55 74L5257 .59 74L5670 1.49 CONNECTORS
7432 .29 74172 5.95

4029 .79 74C48 1.99

74L548 .75 74L5154 1.90 74L5258 .59 74L5674 9.65
7433 .45 74173 .75

4030 .39 74C73 .65

74L549 .75 74L5155 .69 74L5259 2.75 74L5682 3.20 R5232 MALE 2.95 7437 .29 74174 .89
4034 1.95 74C74 .65

74L551 .25 74L5156 .69 74L5260 .59 74L5683 3.20 R5232 FEMALE 3.50 7438 .29 74175 .89
4035 .85 74C76 .80

74L554 .29 74L5157 .65 74L5266 .55 74L5684 3.20 R5232 FEMALE 7440 .19 74176 .89
4040 .75 74C83 1.95

74L555 .29 74L5158 .59 74L5273 1.49 74L5685 3.20 RIGHTANGLE 7442 .49 74177 .75
4041 .75 74C85 1.95

74L563 1.25 74L5160 .69 74L5275 3.35 74L5688 2.40 R5232 HOOD 7443 .65 74178 1.15
4042 .69 74C86 .39

74L573 .39 74L5161 .65 74L5279 .49 74L5689 3.20 5-100 5T 7444 .69 74179 1.75
4043 .85 ' 74C89 4.50

74L574 .35 74L5162 .69 74L5280 1.98 74L5783 24.95 5-100WW
7445 .69 74180 .75

4044 .79 74C90 1.19

74L575 .39 74L5163 .65 74L5283 .69 81L595 1.49 7446 .69 74181 2.25
4046 .85 74C93 1.75

74L576 .39 74L5164 .69 74L5290 .89 81L596 1.49 7447 .69 74182 .75
4047 .95 74C95 .99

74L578 .49 74L5165 .95 74L5293 .89 81L597 1.49 7448 .69 74184 2.00
4049 .35 74Cl07 .89

74L583 .60 74L5166 1.95 74L5295 .99 81L598 1.49 7450 .19 74185 2.00
4050 .35 74C150 5.75

74L585 .69 74L5168 1.75 74L5298 .89 25L52521 2.80 7451 .23 74186 18.50
4051 .79 74C151 2.25

74L5299 1.75 25L52569 4.25 7453 .23 74190 1.15
4053 .79 74C154 3.25

7454 .23 74191 1.15
4060 .89 74C157 1.75

7460 .23 74192 .79
4066 .39 74C160 1.19

7470 .35 74193 .79
4068 .39 74C161 1.19

Prices Slashed!
7472 .29 74194 .85

4069 .29 74C162 1.19
7473 .34 74195 .85

4070 .35 74C163 1.19

74S00
7474 .33 74196 .79

4071 .29 74C164 1.39
7475 .45 74197 .75

4072 .29 74C165 2.00

74500 .32 745163 1.95
7476 .35 74198 1.35

4073 .29 74C173 .79

74502 .35 745168 3.95
7480 .59 74199 1.35

4075 .29 74C174 1.19

74503 .35 745169 3.95
7481 1.10 74221 1.35

4076 .79 74C175 1.19

74504 .35
7482 .95 74246 1.35

4078 .29 74C192 1.4.9

745174 .95 7483 .50 4081 .29 74C193 1.49

74505 .35 745175 .95 7485
74247 1.25 4082 .29.59 74248 1.85

74C195 1.39

74508 .35 745181 3.95 7486 .35 4085 .95 74C200 5.75
74249 1.95

74509 .40 745182 2.95 7489 2.15 4086 .95 74C221 1.75

74510 .35 745188 1.95 7490
74251 .75 4093.35 74259 2.25

.49 74C373 2.45

74511 .35 745189 6.95 7491 .40 74265 1.35
4098 2.49 74C374 2.45

74515 .35 745194 1.49
7492 .50 74273 1.95

4099 1.95 74C901 .39

74520 .35 745195 1.49
7493 .35 74276 1.25

14409 12.95 74C902 .85

74522 .35 745196 1.49
7494 .65 74279 .75

14410 12.95 . 74C903 .85

74530 .35 745197 1.49
7495 .55 74283 2.00

14411 11.95 74C905 10 .95

74532 .40 745201 6.95
7496 .70 74284 3.75

14412 12 .95 74C906 .95

74537 .88 745225 7.95
7497 2.75 74285 3.75

14419 7.95 74C907 1.00

74538 .85 745240 2.20
74100 1.75 74290 . .95

14433 4.18 74C908 2.00

74540 .35
74107 .30 74293 .75

4502 .95 74C909 2.75

745241 2.20 74109 .45 4503 .65 74C911 8.95

74551 .35 745244 2.20 74110
74298 .85 4508 1.95 74C912.45 74351 2.25

8.95

74564 .40 745251 .95 74111 4510 .85.55 74365 .65
74C914 1.95

74565 .40 745253 .95 74116 1.55 4511 .85 74C915 1.19
74366 .65

74574 .50 745257 .95 74120 1.20 74367 .65
4512 .85 74C918 2.75

74585 1.99 745258 .95 74121 .29 74368 .65
4514 1.25 74C920 17 .95

74586 .50 745260 .79 74122 .45 74376 2.20
4515 1.79 74C921 15.95

7~5112 .50 745274 19 .95
74123 .49 74390 1.75

4516 1.55 74C922 4.49

745113 .50 . 745275 19 .95
74125 .45 74393 1.35

4518 .89 74C923 4.95

745114 .55 745280 1.95
74126 .45 74425 3.15

4519 .39 74C925 5.95

745124 2.75 745287 1.90
74128 .55 74426 .85

4520 .79 74C926 7.95

745132 1.24 745288 1.90
7449<) 2.55

4522 1.25 74C928 7.95
4526 1.25 74C929 19 .95

745133 .45 745289 6.89
745134 .50 745301 6.95
745135 .89 745373 2.45 TRANSISTORS DIODES745138 .85 745374 2.45
745139 .85 745381 7.95 PN2222 NPN SWITCH TO-92

745140 .55 745387 1.95 PN2907 PNP5WITCH TO-92

745151 .95 745412 2.98 2N2222 NPN SWITCH TO-18

745153 .95 745471 4.95 2N2907 PNP SWITCH TO-18

745157 .95 745472 4.95
2N3055 NPN POWER TO-3

745158 .95 745474 4.95
3055T NPN POWER TO-220

745161 1.95 745482 15 .25
2N39D4 NPN SWITCH TO-92

745162 1.95 745570 2.95
2N3906 NPN SWITCH TO-92

745571 2.95
IN4148 (IN914) SWITCHING
IN4D04 RECTIFIER
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IBM
BUSS Lines + Pads 55.00

GENERAL PURPOSE
22/44 PIN ( .156" SPACING)

P441 -3 Vertical BUSS, 4.5" x 6" 13.95
P442-3 Vertica l B USS, 4.5" x 9" 14.95

36/72 PIN (.1" SPACING)
P721-3 Vertical BUSS, 4.5" x 6"
P722-3 Vert ica l BUSS, 4.5" x 9" . . ...

FR-4 Epo xy Glass Laminate
With Gold Plat ed Contact Fingers

APPLE
Bare - No Foil Pads
Horizontal BUSS .
Single Foil Pads Per Hole .

DISK DRIVES
TANDON

TM100-1 5 ',, " (FOR IBM) SSIDD 229.00
TM100-2 5' ," (FOR IBM) DSIDD 295.00

SHUGART

SA 400L 5" ' (40 TRACK) SS/DD 1 9 9 . 9 5

SIEMENS

FD100-8 8" SSIDD
(801 REPLACEMENT)

PERTEC

FD-200 5'1, ' SSIDD

FN-250 5' , ' DSIDD

RESISTORS
'/, WATT 5% CARBON FILM ALL

STANDARD VALUES
FROM 1 OHI\II TO 10 MEG OHM
50 PCS. SAME VALUE .025 EA.

100 PCS. SAME VALUE .02 EA.
1000 PCS. SAME VALUE .015 EA.

VOLTAGE
REGULATORS

7805T .89 7905T
7808T :89 7908T
7812T .89 7912T
7815T .89 7915T
782 4T .89 7924T

7805K 1.39 7905K
781 2K 1.39 7912K
7815K 1.39 7915K
7824K 1.39 7924K

78L05 .69 79L05
78L12 .69 79L12
78L15 .69 79L15

78H05K 9.95 LM323K
78H12K 9.95 UA78S40

T ~ TO -220 K ~ TO-3
L ~ TO-92

CABINET FOR 5114"
DISK DRIVE

* COLOR MATCHES APPLE
* FITS SHUGART

SPECIAL - 529.95

TI
4.20 75365
1.65 75 450
3.25 75451
1.49 75452
1.95 75453
1.95 75454
1.95 75491
1.25 75492
1.25 75493

75494

RCA
2.75 CA 308 2
1.29 CA 3083
1.25 CA 3086
'2.90 CA 3089
2.90 CA 3096
1.75 CA 3130
1.10 CA 3140
1.65 CA 3146

CA 3160

BIFET
.79 TL084

1.19 LF347
2.19 LF351

.79 LF353
1.19 LF355
1.19 LF356

LF357

TL071
TL072
TL074
TL081
TL082
TL083

TL494
TL496
TL497
75107
75110
75150
75154
75188
75189

CA 3023
CA 3039
CA 3046
CA 3059
CA 3060
CA 3065
CA 3080
CA 3081

.85
3.10
2.37
8.25
3.50
5.49
5.49
3.25
1.95
1.75
2.05
2.25

.85
1.00

.59
1.25

.98
2.25
3.95
3.95
3.95
3.95
4.50
1.25
3.95
1.75
3.25
1.29
1.49
1.49

BEST SELLING
BOOKS

OSBORNE/Me GRAW-HILL
Apple II Use r's Gu ide 16.95
CRT Con tro ller' s Han dbook 9.95
68000 Asse mbly La ngu age

Programming . . . . • . . . • . . . . • • 16.99
CBASIC User Guide .... . •. . . . . . 15.00

SYBEX
Your Your First Co mputer • . . • .• •• 8.95
The CPIM Han dboo k .•. . . . . . . . . 14.95
The PASCA L Han dbook • . •• . • . . . 18.95
Microprocessor Interfacing

Tec hn iques . . • . • • . • . . . .. . . . 17.95

MICROCOMPUTER

HARDWARE HANDBOOK

FROM ELCOMP - $14.95
Over 800 pages of manufact urers data
sheets on most commonly used IC's.
Includes:
* TTL - 74/74LS and 74F
* CMOS
* Voltage Regulators
* Memory - RAM , ROM, EPROM
* CPU's - 6800, 6500, Z80, 8080,

8085, 8086/8
* MPU support & int erface - 6800,

6500, Z80, 8200, etc .

LM1496
LM1558H
LM1800
LM1812
LM1830
LM1871
LM1872
LM1877
LM1889
LM1896
LM2877
LM2878
LM2900
LM2901
LM3900
LM3905
LM3909
LM3911
LM3914
LM3915
LM3916
MC4024
MC4044
RC4136
RC4151
LM4250
LM4500
LM13080
LM13600
LM13700

l ' 10'

.83 7.30
1.25 11.00
1.3 2 11.60
1.65 14 .50
1.9 2 16.80
2.50 22.00

NE564 2.95
LM565 .99
LM566 1.49
LM567 .89
NE5 70 3.95
NE571 2.95
NE59 2 2.75
LM703 .89
LM709 .59
LM710 .75
LM711 .79
LM723 .49
LM723H .55
LM733 .98
LM741 .35
LM741N-14 .35
LM741H .40
LM747 .69
LM748 .59
LM1014 1.19
LM1303 1.95
tM1310 1.49
MC1330 1.69
MC1349 1.89
MC1350 1.19
MC1358 1.69
MC1372 6.95
LM1414 1.59
LM1458 .59
LM1488 .69
LM1489 .69

COLORCODED

.99
4.95
4.60

.69
1.79
3.75
1.95
2.50
4.50

.89
1.10
1.60
1.60
1.95
1.95

.89
1.40
1.35
1.95

.69
4.60
5.00
2.95
6.00

.34

.65
1.50

.34

.65
1.50

24.95

LM348
LM350K
LM350T
LM358
LM359
LM376
LM377
LM378
LM379
LM380
LM380N-8
LM381
LM382
LM383
LM384
LM386
LM387
LM389
LM390
LM392
LM394H
LM399H
NE531
NE536
NE555
NE556
NE558
NE555
NE556
NE558
NE561

l ' 10'

,50 4.40
,65 5,70
,75 6,60
.98 8.60

1.32 11 .60
1.38 12.10

SINGLECOLOR

S-100 BUSS
Bar e - No Foil Pads .
Hori zontal BUSS .
Vertical BUSS .
Single Foil Pads Per Ho le .

LM301 .34
LM301H .79
LM307 .45
LM308 .69
LM308H 1.15
LM309H 1.95
LM309K 1.25
LM310 1.75
LM311 .64
LM311H .89
LM312H 1.75
LM317K 3.95
LM317T 1.19

, LM318 1.49
LM318H 1.59
LM319H 1.90
LM319 1.25
LM320(see 7900)
LM322 1.65
LM323K 4.95
LM324 .59
LM329 .65
LM331 3.95
LM334 1.19
LM335 1.40
LM336 1.75
LM337K 3.95
LM337T 1.95
LM338K 6.95
LM339 .99
LM340(see 7800)
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POWER SUPPLY $3995

MOUNTED ON PC BOARD
MANUFACTURED BY CONVER

+5 VOLT 4 AMP
±12 VOLT 1 AMP

r.
~7

....1

t'~'tJ VIEWMAX 80
A Full Function 80 column card
for Apple 11 * - Compare these
features with any other:

* 7x9 dot matrix; Upper and
lower case with true
descenders

* Soft Video swi tch
* Inverse video ch aracters
* Shift key suppo rt
* ·Fu lly compatib le with Ap ple*

DOS, C P/M* , PAS C AL , and
most popu lar word
processors

* 2 YEAR WARRANTY

$21995

JDR COOLING FAN
FOR YOUR APPLE II

* Easy installation - no
modification of Apple
required

* Eliminates overheating
problems

* Switch on front controls fan ,
Apple, and extra outlet

* Rotron wh isper fan is the
quietest, most re liable on the
market

OKIDATA PRINTERS
* 120 cps, 9x9 Dot Matrix
* 50% faster than EPSON
* Parallel and Serial in terfaces

are standard

ML-82A 547950

ML-83A . . . . . . . . . . $69995

ML-84 PARALLEL ••• 5105900

CA LL FOR PRICES ON 82A TRACTOR OPTION
AND 82A, 83A GRAPHICS OPTION. CABLES
AND INTERFACE CARDS AVAILABLE

( -- .
.I~.;' . . ,. ..- .,

* Fully Apple* compatible

* 35 Track - Will read half
tracks!

* Use with our controller
(call for price) or with
your Apple co ntroller

* Price includes case and
cable - ready to plug in

* Attractive cab inet
matc hes App le drive

* 90-Day Warranty

ATHANA SS SD SOFT •• • 24.95
MEMO REX SS SD SOFT 26.95
VERBATIM SS DD SOFT 29.95
VERBATIM 10SECT. HARD 29.95

NASHUA
TOP QUALITY - LOW PRICE!

Single Sided, Single Density
Soft Sectored with Hub Ring

$19.95 BOX OF 10

JDR 16K RAMCARD
For Apple 11 *

* Expand your 48K Apple to 64K
* Fully compatible with Apple

Lang uage System - Use in
place of Apple Language card

* Provides ext ra memory for
Vis icalc'

* Run PASCAL, FORTRAN,
Integer Basic with appropriate
software

* Highest quality card features:
gold edge connector, sockets
for all IC 's

NOW WITH 2 YEAR WARRANTY

ASSEMBLED & TESTED $4495
WITH WARRANTy .

KIT - INCLUDES ALL $4095
PARTS & INSTRUCTIONS . . .

BARE PC CARD $1495
WITH INSTRUCTIONS .

GREEN PHOSPHOR

NEC JB1201M $16900

ZENITH ZVM-121 $11900

COLOR

AMDEK COLOR 1

NEWPORT
PROSTICK

* Professional Quality
Atari-Type Joystick

* Extremely Rugged - Actua l
Arcade game Joystick

* All parts are replaceable
* 6 Month Warranty

$3100 EA $5995 PR
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UHF/VHF Conversion
Kit - with
Genuine Mitsumi
Tuner. $119.95

RESISTOR BUYOUT
MOST STANDARDVAlUES

V. WAn 5% RESISTORS 1 OHM TO 10 MEG. OHM
2 K MIN BUY 1 K MIN. PER VAlUE

... .. . . .. . . . . .. Per lOOO56.50

10 NOTE SOUND SYNTHESIZER KIT
Very unique Simp le mus ic synthesizer fn tur es 10 adjustable not".
~ ar i able pitch , n riable speed, flu h inq LED and ind ivid ual or flow ­

ing notes. Make "robot" sou nds, space
war computer effects. etc . One of the
most unus ual kits. Circu it futures 3
IC's and 12 trim mer resu tcrs. Comp tl te
wi th ,II par ts. PC board and inst ruct ions .
Size of boa rd : 2.8" x a", Oper, tes from
9V b,ttery Inot included) . C4722 $11.95

CALL OUR HOT LINES
IN CALIF. (714) 527-2554

OUTSIDE CAL (800) 854-8660

SCR ELECTRONICS CENTER
5303 Uncoln Ave., Cypress, CA 90630

NEW ZENITH ZXM 121
High legibility 12" green phosphor monitor.
15 Mhz bandwidth,
40 or 80 character
selectable full compotability . . $99.95

9 PINDB PlUG RIGHT ANGLE FOR
~ HOME COMPUTERS& GAMES!

AMP PIN 207456 -2
Any Ouantity . . . $ .85¢

tfiiCC=..~ SPECIALS
~ 25 PIN 08 PLUG AMPPIN 205737-2

Any Ouantity $1 .97

Free Buyers Guide
84 poges of the latest in components, tools
and instruments - a must for DESIGNERS,
instructors and maintenance engineers.

KEY SWITCH

~
• - " S.P.S.T.

~ _s @ 125 VAC
KEYREI"O'v'ESBOTH
POSITICNS $3 . 50 EA

TERMINATES TO FLEXIBLE
CABLE Wlni C(]IITACTS ~
.100 CENTERS . EDGE
CCN£C TOR INCUIOED• • •

~ PER KEYBCWW, CASE,
Iff) CCH£CTOR ..

LED HOLDERS

::~~~R Sa
10 FOR 6 5¢ 200 FOR $10 .0 0

L.E.D!s "STANDARD JUMBO
DII'I'USED

RED $1. 0
GREEN 10 FOR 2

y:t~O:H~O':~ i:~1II

~
5 VOLT OPERATION ~

RED JUMBO SIZE
$1. 00 EAD<

BI POLAR LED
2 FOR SI. 70

SUB MI~ LE D RED

.018· X .ou· !Q.B!B
20mA at 1 .75 '1 iL..Q.Q

200 FOR $18 . 00

TRANSFOR AS
120voll ~

primaries~

5 .6 VOLTS at 750 Mol $3..00
& VOLTS .t 150 rnA 11 .25
15.5 V. 01 3 AMPS 55 .50
15 VOLTS at 350 Mol 52 .00
15 VOLTS at 1 AMP " .50
18 V.C.T. ,t 2 AMP $5.50
24 VOLTS at 250 ma $2 .50
24 VCT I t 1 AMP $4.50
42 v.c:r. , t 1.2 AMP 5 4.50
6 5 V.C:r. I t 2 AMP $550

MINI-PUSH
s .!!~,Jllty I
~LLY OPEN lr
l / ltH BUSHll'l;

35¢ EACH I Q FOR $ 3 25
100 FOR $30 00

SPECIFY COLOR: RED. Bl...ACK ,
.....t TE GREEN, YELLCW.

LIGHTED
PUSH BUTTON

tJ
RED LI GHTED 12 0 VAC
10 NoP. S .P .S. T.
IIP<)1£R" PR INTED ~
FACE. f'oOJ'.lTS IN
7/ 8" SQUARE HOLE • •
$1. 50 EA 101 $13 . 50

IITAL OXIDE VARISTOR
===0

~POTS
~ 500K

2 7/ 8"LG. _ linear taper
1 3/ ttll TRAVEL .ill...QQi

DUAL 100 K
A 10 TAPIIR

I!POT

4 WATT STER.O AMP
ASSEMBLY INCLU>ES VOLlME, BAl....NiCE Pn> TCNE CCtfTROLS,

_~i;:;;:.'::~' ~
• OPERATES (t.l 12 VN; @ 50l:folA.
.,. OUR IVXNE 12 VOLT TR.6NS FORfoER~ V IS Irl'AL FOR THIS APPLl CATlCN

$~.50 EACH

CLAM'S TO fiT CAI'ACITOIIIS He ••

COMPUTER GRADE
CAPACITOR SPECIAL
180,000 mId. at 6V
2l.j1 DIA X It!o.ill HIGH Sl . 50

~
' DC WALL
~ TRANSFORMER

ALL ARE 115 VAC
PLUG IN

52.50
52.50
52.00
$3-00
$2-50

1700 mId. 150VDC $ 2 .00
2 1/2 " DIA x 1+ 3/ lfll HI GH

3,6 00 mId. n40VDC .Sl.QQ. -
1 3/8" DIA. x 3" HI
6,400mfd.

60VDC llJlQ
1 3/ S -DIA X " 114- --

12,OOOmfd. 40VDC $ 3 .00
211 DtA X 4 1/4tt HIGH

18,OOOmfd. 75VDC $ 4 .00
2 1/2" c tA x 1+ 1/ 2" HI GH

22,000 mld.15VDC
2 -- 0. '" X 2 1/2" H I G H cS2.00
22,000 mtd .40VD
211 CIA. X 6" HIGH .I3JlQ

24.000 mfd. 30 VDC
I 3/4 " DIA X ~" N I $ 3.50

31,OOOmfd.15VDC
1 3/ tt" OIA X 411 HI $ 2.50
72,ooomfd.15VDC
2" OIA. X 411 HIGH n50

13 VDC RI!LAY

I
CCHTACT: S . P .N.C .
10 _ @ 120 VAC

ENERGI ZE COl L TO
(ftN CCHTACT.. ..

01L: 13 VOC 650 <H<S
SPECIAL PRI CE~

NN L LIGHT ORGAN
EASILY H:XlKS INTO STEREO SPEAKERS
AN) AL LCWS 110 VAC LIGHTS TO DN«:E
WITH f'iJSIC . TllIO SEPARATE 110 VAt:.
CIJTPUTS FOR HIGH NCCJ L<loI FREQLe<CY
AUDI O SI GNALS. USE TWO 0RGN6 FOR

STEREO. . . $6. 50 PER lJ-lIT

COLOR LIGHT STRI'" AVA1U\BLE $1. 75 EA

$12 . S0 EACH

MEASURES tt 3/ ttll x 9 3/ttll

WI TH 100 K LI NEAA POT /JHJ
M()-l.ENTAAY S . P . D. T. SWITCH.

~

~,~!?'! RELeAY
"."",COIlI.cl l
- l4 .,ol lcic Ol'

U Ch ol U .c . C()I1 I,
- U..... bullu U)'I ..lecI

' 1 . 7 0 EACH
l.-ell)' coM""t. v-
LA~GE QUANTITIES AVAtLAILE

SOC KETS FOA RELAY soc..ell

BLACK PLASTIC

CA"eJS'.'... ~ .. ' . "
p~-TEe •..: :' ~;.: :;..:..~ ..
SERIES C .. ., . ft' : ...;.- : ..

D elli, •

BlAQ( PLASTl C ENCLOSlJ<E
ADJUSTM LE HEIGHT FR<>1
1. &3" TO 2.9 311

; WIDTH
6 .85"; DEPll-i 811

• BUILT­
IN 5TAH> OFFS FOR p.e .
8OAAOS •• FRCHT NCCJ BAO<
PN£LS N) T INCl lXEO••

$5 .25 PER CASe

e VDC RIlLAY
MINIATtRE ~
D.P.O . T.
3 _ CCHTACTS

FUJUITSU I FBR321D006
~ 10 / 16 .00

THIS AM I FM I STEREO
OiASSIS I S ca-PLETE ~D

READY TO PLlXi IN EXCEPT
FOR Tl£ SPEtJ<ERS• • ••
HAS~CTI(».tS FOR UP

TO It SPE.,6J{ERS, A llJ FItlTABLE,
RECORDING OUTPUT /JHJ t-E.6DPH:J'.IES .
IDEAL FOR /'oO.NTING I NTO YClJR.
OJSTCM CASHET• • •

THIS 2 1/4 "
SQUARE "ETER
I-EASURES
0- 15 VOC .

$~ . 50 EADi

BLACK UGHT
(ULTRAVIOLET)

:i •
G. E . $ 2 .50 each

BRIDGE
R CTiFI R Wr:

GE1'£RAl INSTRl.fo£NT
• KBP04

11/2 I>MJ lt0.o P. I .V .

2 FOR $ 1. 30

~ a.s.s. _ , ,,".a,
• PLAYS 33 / ~5178 RECORDS~ • NINI S IZE : 8 I /~" X 12"

I NCLUDES DUST COVER ..aND
. . PLASTI C CASE ( NOT PICT~D)

~ I TH FRCNT CUT orr TO FIT
$17.50 each STEREO LNIT ( NOT I NCLlXlEO).

JOYST~CKPRECISICN •
CEVICE. .. •
CCHTAINS 4 • •
50K carrER
TAPPED ALPS
POTS. $ 4.7 5 e. t

VARACTOR

~
DIODE 16 PF

MV2205~
100 FOR $30 . 00

88-103 ~ FOR v, 00
100 FOR $22 .50

ALL AAE . 15611 SPACII'G

15/30 GOLD
50lDE R EYELET~

18 /36 GOLD
SOl DER EYELET~

22/44 GOLD
SOUlERTAI L ( P. c . STYLE)
~ 10 Fa;< $22 .50

~2144GOlD
SOLDER EYELET~
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MINIATURE
eVDC RELAY

~
- SUPER SIo'AlL SPOT

RELAYj GOLD COBALT
CCNTACTS. RATED

1 Al'IP AT 30 voc, HIGHLY

SENSI Tl VE, TTL DI RECT DRIVE J-.::::::::==::::.:.:~.tt;-\im;;-;;;;;a.;,r,ii;;;:::iiiUi'"--1POSSIBLE, OPERATES FRGt 4 .3
TO 6 v, COI L RES . 220 (Hot .

1 3/1611 X 13/3211 X 7/ 1611

ARCMA.T • RSD- 6v

$1. 50 EAOi
10 FOR 113 . 50

FREE! SEND FOR OUR NEW

0-1._ VDC METI!R

en
o
Zo
II
I­
o
W
-l
W

o
o
-c
II

128
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WE WILL BEAT
ANY COMPETITOR'S

PRICES!
Call before you buy

•

OR·DER TOLL FREE
(800) 538-8800
(800) 848- 8008

(CALIFORNIA RESIDENTS)
ALL MERCHANDISE IS 100'}{, GUARANTEED

EPROMS STATIC RAMS

1702
(
l n5l 3.00 2101 &450n5 1.85

2708 (45n5 2 .99 21L02 (25 ns LP 1.55
2716

rv 450n5 3.49 2111 (450n5 2.49
2716-1 sv 350nsl 7 .85 2114 &450n5 1.75
2532 5v 450n5 7.85 2114L-3 pO ns LP 1.85
2732 5v 450n5 6.49 2114L-2 2 0 0 n5 LP 1.95
2764 5v 450n5 Cal l TMM2016 (200n5 5.49

TMM2016

r
50 n5 6.49

DYNAMIC RAMS TMM2016 100n5 7.49
HM6116 2 0 0 n5 Call
HM6116 150n5 call

4 0 2 7 r5 0 n5

l

2.00 HM6116 120n5 Call
4116 200n5 1.25
4116 150n5 1.75 LP; Low Power
4164 200n5 call

Z80
Z80 A CPU 4 .95

8000 16K APPLE Z80 A PIO 4.95
RAM CARD Z80 A CTC . 6 .95

8035 6.95 8239 4.75 Upgrade your 48K Apple /I Call for Complete t.tst
8039 7 .59 8243 4.75
8080A 3 .90 8250 14.90 to ful/64K MICROPROCESSOR8085A 7.95 8251 4 .50
8088 34.95 8253 8.75 BARE BOARD 14.00 REAL-TIME CLOCK
8155 7 .75 8253-5 9.75 KIT 39.90 MSM58328156 8 .75 8255 4 .50
8185 29.00 8255 -5 5 .20 ASSEMBLED & TESTED 45.00 6.908741 39.00 8257 8 .50
8748 14.95 8259 6 .85
8755 29.95 8272 39.00 LEDS 6500 UPGRADE 32.768 KHZ 1.90 5.185 3 .908202 27.95 8275 29.00
8205 3.45 8279 9 .25 Jumbo Red 10/1.00 YOUR 1.0 MHZ 4.50 5.7143 3.90
8212 1.80 8279-5 9.95 Jumbo Green 6/1 .00 6502 5.49 APPLE

1.8432 4.50 6 .5536 3.90
8214 3.75 8282 6.50 Jumbo Yellow 6/1.00 6502A 9.45 2.0 3 .90 8.0 3.00
8216 1.75 8283 6.50 6504 6.90 or 2.097152 3 .90 10.0 3 .00
8224 2.45 8284 5 .50 6505 7.65 2.4576 3 .90 14.31818 3.90
8226 1.80 8286 6.50 CONNECTORS 6507 9.90 TRS·80 3.2768 3.90 18.0 3.00
8228 4 .50 8287 6 .50 6520 4.35 3 .579545 3.00 18.432 3 .00
8237 19.00 8288 25 .00 RS 232 Male 3 .00 6522 7 .9t> 4116200ns 4.0 3 .00 20.0 3.00
8238 4.75 8289 49.00 RS 232 Female 3.50 6532 9.95 8/10.00

5 .0 3.00 22.1184 3.00
RS 232 Hood 1.20 6551 11.75 5 .0688 3 .90 32.0 3.90

74LSOO SERIES Disc Controller
1771 16.00

74LSOO .24 74LS123 .95 74LS253 .8 0 1791 27.95
74LSOl .24 74LS124 2.90 74LS257 .80 1793 29.95
74LS02 .24 74LS125 .95 74LS258 .8 0 1795 49.95
74LS03 .24 74LS126 .79 74LS259 2.80 1797 49.95
74LS04 .2 4 74LS132 .7 5 74LS260 .60 Interface74LS05 .2 4 74LS136 .49 74LS266 .4 9
74LS08 .2 4 74LS137 .95 74LS273 1.60 8T26 1 .65
74LSI0 .24 74LS138 .75 74LS275 3.25 8T28 1.95
74LS11 .3 0 74LS139 .75 74LS279 .49 8T95 , .9 5
74LS12 .30 74LS145 1.10 74LS280 1.95 8T96 .9 5
74LS13 .40 74LS147 2.20 74LS283 .9 5 8T97 .95
74LS14 .8 9 74LS148 1.20 74LS290 1.20 8T98 .9 5
74LS15 .30 74LS151 .75 74LS293 1.79 OM8131 2 .90
74LS20 .2 4 74LS153 .75 74LS295 .99 058836 1.25 CMOS74LS21 .30 74LS154 1.75 74LS298 .9 9
74LS22 .2 4 74LS155 .8 9 74LS324 1.75
74LS26 .3 0 74LS156 .89 74LS352 1.49 IC Sockets ST W/W 4000 .25 4017 r .1 5 4082 .30
74LS27 .2 4 74LS157 .75 74LS353 1.49 4001 .30 4018 .9 0 4085 .9 0
74LS28 .30 74LS158 .7 5 74LS363 1.49 8 PIN .10 .49 4002 .30 4019 .45 4086 .90
74LS30 .2 4 74LS160 .9 5 74LS364 1.95 14 PIN .12 .50 4006 .90 4020 .90 4093 .90
74LS32 .36 74LS161 .95 74LS365 .89 16 PIN .15 . .57 4007 .25 4021 .9 0 4098 2.49
74LS33 .55 74LS162 .9 5 74LS366 .89 18 PIN .20 .85 4008 .90 4022 1.10 4099 1.90
74LS37 .5 5 74LS163 .9 5 74LS367 .69 20 PIN .2 5 .99 4009 ,45 4023 .35 4502 .90
74LS38 .35 74LS164 .95 74LS368 .69 22 PIN .25 1.30 4010 .45 4024 .7 5 4503 .60
74LS40 .3 0 74LS165 .95 74LS373 .99 24 PIN .25 1.40 4011 .30 4025 .35 4508 1.90
74LS42 .49 74LS166 1.95 74LS374 1.69 28 PIN .35 1.50 4012 .30 4026 1.60 4510 .90
74LS47 .75 74LS168 1.69 74LS377 1.40 40 PIN .40 1.80 4013 .45 4027 .60 4511 .90
74LS48 .7 5 74LS169 1.69 74LS378 1.15 ST ; Soldertall

4014 .90 4028 .75 4512 .90
74LS49 .7 5 74LS170 1.69 74LS379 1.35 4015 .90 4029 .90 4514 1.20
74LS51 .3 0 74LS173 .75 74LS385 1.89 W/W; Wlrewrap 4016 .45 4030 .45 4515 2.20
74LS54 .35 74LS174 .8 9 74LS386 .5 9 4034 2.90 4516 1.50
74LS55 .3 5 74LS175 .89 74LS390 1.79 LINEAR 4035 .85 4518 1.20
74LS63 1.20 74LS181 1.99 74LS393 1.79 4 04 0 .90 4519 1.20
74LS73 .3 9 74LS189 9.50 74LS395 1.59 4041 1.20 4520 1.20
74LS74 .44 74LS190 .8 9 74LS399 1.59 LM301 .3 2 LM741 .29 4042 .75 4522 1.20
74LS75 .4 9 74 LS 1 9 1 .89 74LS424 2.89 LM308 .75 LM747 .75 4043 .75 4526 1.20
74LS76 .3 9 74LS192 .8 9 74LS447 .75 LM309K 1.25 LM748 .49 4044 .75 4527 1.90
74LS78 ,49 74LS193 .8 9 74LS490 1.89 LM311 .64 LM1310 2.45 4046 .90 4528 1.20
74LS83 .75 74LS194 .8 9 74LS668 1.65 LM317T 1.65 MC1330 1.69 4047 .90 4531 .9 0
74LS85 .95 74LS195 .89 74LS669 1.85

t~~UK \
1.70 MC1350 1.25 4049 .50 4532 1.90

74LS86 .39 74LS196 .7 9 74LS670 2.10 1.49 MC1358 1.69 4050 .50 4538 1.90
74LS90 .65 74LS197 .79 74LS674 9.50 LM323K 3.75 LM1414 1.49 4015 .90 4539 1.90
74LS91 .79 74LS221 1.10 74LS682 2.99 LM324 .5 9 LM1458 .55 4053 .90 4543 2.70
74LS92 .65 74LS240 .95 74LS683 2.39 LM337K 3.90 LM1488 .95 4060 1.39 4555 .90
74LS93 .5 9 74LS241 .95 74LS684 2.39 LM339 .79 LM1489 .95 4066 .75 4556 .90
74LS95 .79 74LS242 1.79 74LS685 2.39 LM377 2.25 LM1800 2.45 4068 .39 4581 1.90
74LS96 .79 74LS243 1.79 74LS688 2.39 LM380 1.25 LM1889 2.45 4069 .30 4582 1.90
74LSI07 .3 9 74LS244 .95 74LS689 2.39 LM386 1.00 LM3900 .59 4070 .35 4584 .90
74LSI09 .39 74LS245 1.89 LM555 .38 LM3909 .9 5 4071 .30 4585 .90
74LS112 .39 74LS247 .79 81LS95 1.65 LM556 .65 LM3914 3.70 4072 .30
74LS113 .3 9 74LS24B 1.20 81 LS96 1.65 LM565 .95 LM3915 3.70 4073 .30 80C07 .90
74LS114 .49 74LS249 .8 9 BILS97 1.65 LM566 1.45 LM3916 3.70 4075 .30 80C95 .90
74LS122 ,45 74LS251 1.25 81LS9B 1.65 LM567 .99 75451 .3 5 4076 .90 BOC96 .9 0

LM723 .49 75452 .3 5 4078 .30 BOC9 7 .90
LM733 .95 75453 .3 5 4081 .30 BOC98 1.15
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"l p rogrammable Array Logic (PALS)

74HC243 14 2 19
74HC251 16 119
74HC256 14 93
74HC?IID 14 4 95
7~HC373 2G 395
74HC374 203 9!l
74HC53J 20 3 95
74HC,534 20 3 95
14HC4075 14 75
74HC45311 11 295
14HC4543 16 495

Slnd S.301orDItISIIttt

DigitalkerN

704SlPt
l lJ.15EV/ KilO
1106CPl
11OM:Y/Krt'
1101CI'l
7101EY/KIl.°
7116CP\.
7117CPl.
7<'0 1IUS
no51PG
720SEY/Kil'
I206CJPE
ll'DeCEY/KlIO
1107AIPD
12f17AEY/ K11 '
7walPl
12Q91PA
72151PG
121SEV/Kll'
1216AlJl
121&C1,J1
72160tPl
7217W
1217A.Pl
12241Pl
7226AlJl
7126AEV/ KllO
7240lJE
12421JA
1250tJE
7260IJE
15551PA
7556IPD
16118CPA
1612BCPA
7621BCPA
1631CCPE
7641CCPO
1642CCPD
1560CPA

28 CMOSPtectSIOl1 TItI'IIf 14 95
21 Slopl'oalchChrp,XTl 19 95
40 3¥r[logoIAl O(l CO[)r.-tj 995
4G IC.ClrC\lllBNrcl .OIspt,y 34 95
40 3""00g11~O (LEOOIlV' 1 1195
.q IC.Clftl,lIIBo.lrcl .D1sPl,ly 2995
41 3"0lgd .vOlCO[llsHlO 1695
4G 3'h09I .vOlEO OlSklO t595

lO'lf~Vonli·ld<.l:Of 22 5
21 CI.IOSlE05IopwltdlfTIr7Itt 1295
24 Slopw~lth Cr.p . XTl 14 95
11 ToneGtl'lttlior 495
16 TMlGtT'ltrllor C~p.XTl 195
14 OSQllltorConlrolltr 5 95
14 Freq Counler Cl\rp. XlL 1.95
21 StvtnDttldeCoun t,r 15 95
1 Clotk Gt<Iet~lor 3 95
24 -'Ifune. CMOSSIOpw~lchCKT 13 95
2" " f",nc 51opw,lchChop.XlL 1" 95
21 'o.vnUIlfY ceeetec A, 2995
21 '[)go!lf feq,(;ounterCA 2495
21 I Dt9I!:fraq CoullltrCC 1995
21 4 D9tLED Upf[nrn Countlf C A, 10 95
21 40'OIIL£OUp/Ooo/rlnCount,rCC 1195
40 l CD4¥r[)l\lII Up CounlerORI 1095
40 1I01g11UnlY .COUllltl" 1995
40 5 FunctionCounlerCh,p. XTl 74 9 ~

16 C l,lOS&~Prog , Tln'ltr/Cou nter 4 95
8 Cl.lOSOIYKle·by·255 RCT1me:r 2 25
16 Cl.lOSBCO Prog Tlmer/Counler 6 00
16 C~OS BCOProg Tlmer/Counler 525
I CUOS555Tlmer 1 45
14 CI.ID55!>5Tlmtr 2<'0
• CUOSOpAmpComP'rllor 51,1'1 225
1 CUOS OIlAmpExt eml'f 5UV 2 95
• Cl,lD5OIWOpAmp Comp 5MV 395
16 Cl,lDSTnOpAmpComp 10l.lY 535
14 Cl,lOS QuaclOpArnp Cornp 10l,lV 1 SO
14 Cl,lOSOlJiclOpAmpComp 101.1'1 7 SO

1~ ~o:ro,~oG:'~~lll)r i ~
16 Monoillhol;:loganlllmlc Amp 1695
8 ~R~l~~n~,~~~p 'loll Rei OIocIe ~ ~

5212CPA 24 Voll ReUlndlClllor 295

30009 19831NTERSILOata Book (1316• .) . . .. $9.95

~:~ ~: i~ I ~:g~~ ~: ~ ~~

74HCOO 14 .75 14HCI38 16 149
74HC02 14 15 74HC139 16 149

' 74HCU04 14 75 74HCl47 16 119
74HC08 14 .15 74HC151 15 119
14HC1 0 14 .75 74HC157 16 1 19
74HCW 14 75 74HCl60 16 179
74HC27 1.. 75 74HC151 16 1 79
74HC74 14 99 14HC164 14 179
14HC75 16 99 14HC114 16 139
7"HC'6 14 99 14HC115 15 1 39
14HC1D9 11 139 7..HC142 14 219

' 14HCUl)4ISunbunerld AllollllfSlr.bull lred

P.~~;,vC Tl 74HC High Speed CMOS

I'~ rt MI. " l'\lIs fullCtlln J'ricI
PAl10H8 20 0e1~ll0·lnpuIANO·OR~lIArr<1JIH,gllOUIPull $595
PAl 12H6 20 HfJt12·lnp uIA~[}OR~IIArr~y (HlghOulpul) ,595
PAl14H4 20 QU~d 14·lnpul AN[}ORG~ ll Arr<1J (H'\IhOutpull 595
PAll Ol8 20 OtIIII O·lnpulA~O·OR ·l n~erIG.lle Arr~y (lOWOulpul) 595
PAl 12l 5 20 Helt12 ·l n puIAN O·OR ·l nvtfIG.lttArr~y(lowO\ltpu l) 59!l
PAL1414 20 OuIcl 14-lnpulANO·OR·ln~1(1 GlleAmy{lllW Oulpull 595
PA115l 8 20 Oclll 15·lnpulAHO·OR·lnvttIG.ille ArrlY ILowOulP\lI) 995
PA, l 16R8 20 Otl~T 15·lnll\llRfqlSler AHD·ORG..l.leA,lUJ 99 5
pAl16k6 20 H'lt 16 · lnpulReqISlerAHOORG.lIIArr~y 99 5
PAll6R4 fO 0u<1c116-I~puIR Is1KA,HO' OR G<11eArr~ 995

30012 1982 NATIONAL PALDa ta Book(1T8• .1. . $5.95
nO l 1CP I 79 HE510H 15 395
nOl2CP 1 139 l1.l703C~ 8 1 19
TlD14CN 14 1 95 l M340K·15 135 lU 709N 14 49
Tl03IC P I ,59 lM340T-5 19 ll.l710tl 14 69
n 082CP 1 1.19 lM340T·12 79 LM711 N 14 79
n 084CN 14 195 l l,l340T·15 19 Ll.l723N 14 55
ll.lJ01CN I 35 l~34814 14 99 l 1.l133N.. 14 10D
LM302H 1 95 l l.l35OK 4 95 lM 739~ 14 195
l l.l304H 195 lF355~ 1 1,10 l U7-'1 1CH 1 35
l U305H 99 lF356N 1 1 10 l Ul-'11H 14 69
l M3Q1CN 45 l~370N 1-'1 4 49 ll,l148~ I 59
l IrolJOIIC~ 59 l1.l313" ,. 3 95 l M1310N 14 1 49
ll,l3Q9K 125 lM317~ 14 1 95 LM14~N 1 !>9
Ll,l31QCH 1 15 ll.l3&ON 14 19 LM1481N 14 69
l l.l311CN 59 ll.l381~ 14 179 l l,ll489N 14 69
LI.l312H 249 l l.l312tl 14 1 39 l 1.l1 496N 14 195
l U317T 1 19 l l.l3114H 14 179 ll,llllQO,'4 16 149
lM317K 3 95 l I.l386 t~·3 I 83 lMl1189~ 18 1 95
l MJ18CN 8 1,95 TL494CH 16 195 LUl 1196N 14 19 5
lM3 1 9~ 14 1.95 Tl496CP 1 1 19 Ll.llOOZT 149
l 1rol320K-5 135 NE510A 1-'1 4 9,5 l lA31119N 16 159
l 1.l310K·12 135 IIIE529A 14 2 95 lM3900N 14 59
l 1.l3<'O1(·15 1 35 HE~1V I 295 lU3 905CH I 119
l l.l3<'OT·5 '9 H£S)6H 1195 l 1.l3909tl I 99
l l,l31OT·12 89 ~E540H 495 ll.l3914tl 11 349
It,,l3ZOT'15 89 "E544H 14 29 5 ll.l3915111 1. 349
l~3231( 59 5 NE5!lOA 14 195 ll,l3916N " 349
lU3 2414 14 59 ~[555V I 3!) RC4131N 14 1.25
l ~337T 1 95 l U556H 14 69 RC4151NB . 19 5
l l.l3JIII( 695 14E564111 11 295 ICl1lO311B 14 395
l l.l339N 14 69 l l.l565N 14 1 19 Ll.lIJOIIO~~ 1 1,19
ll.l340K·5 135 l I.l556CN 1 1 49 l l.llJ600N 16 1 19
Ll,l340K·12 135 ll,l567V 1 89 MOREAYA ILABlE

~
DT1050 - Applications: Toa ch lng ai ds ,
appli ances, cloc ks, automo ti ve, telecommun ica·
tions, langu age tran slatio ns, etc.
The OT1050 is a st.nd.rd DIGITALKEAkit encoded wllh 137 se p.rale
. nd uae ful words. 2 lo nes, . nd 5 dill e ren t s ilence dur. t ion s . The
wOfds .nd to nes h. ve b~en . ss ign ed disc rete . ddrosses. makin g It
po ssib le 10 oulp ul s ingle words or words conc. le n. tecl Inlo phrases
or eVlln senle nce s. The "~o l ce" output of lhe OT1050 is a highly 10·
le lhglb le m.le ~olce . Fem a le and chlldren' s ~olces c. n be synthes lz,
ed . The ~oc.bul.ry is chosen so Ih.1 il Is appl lc. ble to ma ny pro­
due ls . nd markels .

The 0T1050 con s la ta 01 • SPHCh Proten or Chip, "'''' 54104 (40-pln)
and two (2) 5pHeh ROMs MM521&45SA1 . nd MMS21I4SSR 2{24-pln)
. Iong wilh • M..ter Word Iisl and • recommended sc hem . Uc
dla9t .m on the ap pllc.llon shMt.

DT1050 DlgltalkerT" • •• ••• • •• $34.95 ea.

DT1057 - Expands tho OT1050 vocabul ary
from 137 to over 260 word s. Incl. 2 ROMs and specs,

DT1057 $24.95 ea.
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IC SOCKETS t
For Socket Requi red, See Column Aft er The IC Part No. I !

LOW PROFILE (TIN) SOCKETS WIRE WRAP (GOLD) SOCKETS
1-9 10·99 100-999 LEVEL #3 1-1 10·91 100-999

1 pin l l' .1& .".13 Ipin WW .49 .45 .n
14 pin l P .17 .15.14 10pi nWW .55 .52 .5'
11 piRlP .11 .17 .16 14 pil W'M .55.62.51
11 pin ll' .21 .24.ZJ 16piA WW .61 1i5 .11
20 pinlP .30 .21 .25 11 piAWW .11 .15 .11
22 pi_ l P .31 .21.21 20 pin W'M 1.01 1.05 .91
2. pili LI' .33 .30.21 22 pin W'M 1.25 1.11 1.15
21 pin l l' .40 31 .J5 2-'l pin YfW 1.21 1.23 1.11
35 pin l l' .-'1 6 .42 .J I 21 pillWW 1.5, 1.50 1.45
40 pinlP .41 46 .43 J6 pinWW 1.15 1.75 1.61
- Sold.rb i! Sl and. rd Tin & Gold Also An il. bl. - 40 pinWiI 1.99 1.119 1.79

---MICROPROCESSOR CHIPS---
I"Jrt NI . " " ns "..p,rt HI ' O"n , FUllCtiln "'"CDP1B02 .. CPU S995 1103 11 1 024~1 {3OOnsl ..

2<50 " " PU .14 95 <02, 11 4OHx1 (25Ona) .• • : . : : . .•.••2...11
101A2901AOC 40 CPU-4 ·bllshcI (Cem Temp Grl 199 5 411&H·2 " 1 5 .3&4~ 1 (1$Onsl 1119·'/ 1-'195
MCS6S02 " ~ PU w/C!otk (65 I( lTy l ts n'lfl'll l '!l\ 4116H'3 " 15.31·h l (lOOrts l 1l)g ·1 11295
IolC6&lI2CP " IolPUw/CllXklrldRA,1ol 7 95 411!SH·-'I " IS.3&4~1125OM ) 1 49- '11095
IHS8035N 5 " l,IPU -IIbl l6I.1Hz) '!l\ 4164N'15O 11 6B3&c:1(15OMI 795·8/5995
I ~SIOJ9N'6 :: ~'I~C~rt~':1UfllbIS IWTI) '!l\ 4164H·200 11 65~1 12'OOns ) 7-'19-1 /5495
IHSS040fU '95 1.11.15261 11 1024lt1 (3OOns ) -'19 ·'/195
INS3070H 40 CP\l164by1:tsRAI.I I 11.95 ....5212 22 2044x1 (365na) . . . •• .•411 - 111.15
I" SII073" 40 CPUw/B.ultl.lltrolnttfprlllr 1495 1.11.15270 " 409&1 12SOnsj 1llK4096 495

"""'" " 'PU ' !l\ 1.1 1.15280 22 401l6xl12ClOltt12107 395
~U529().2 11 UI,3&4ltl (150m) 189 -11 / 1495--Z80, Z80A, Z80B, Z8DOOSERIES- - 1.11.I5l9O-3 " 16.3&4ltl (2OOrts) 1.69,11 1295

150 40 CPU(I.IK3B1014j(1llOC}1I.1H z .$4 95 1.11.I529l).4 " 15,3&b l (2SOns) 149 ·1/ 1095180·CTC 21 COunlerTIIT'lerCncul1 ., 5 95 1.11.1 51911·3 " 8191xl (XlOnsl . 169
180·OART 40 Ou~ 1 Asynch roBOUS nee I T r~ n s . 11.95 STATIC RAMS180 'O~A, 40 [) rocllrolemoryAteessClfcuol 15 is

1101 11 ",,,, (550ns} '"180·Pl0 40 Plr~I Itl I / D lnlerf,ltl COt!lrdlfr ... 5 95
2101 22 ""'. l;~:!' 10 1 '"lBO·Sl0 /0 40 5emII/0 (hCB~rldIUCBBonded) 159 5
2102 11 1024ltl "1&O·S10/1 40 SMlII /O (l K ks OTRB) 15 95
21LD2 11 1024ltl 145Ons)L P '"180-S10/2 40 SlNIl/D lLacksSYtiC81 159 5
2111 11 ,,"'. (4SON)1111 '95lllO ,S10f9 40 Seruli /O 15 95
2112 11 ""'. (45OnsI UOS '!l\llOA 40 CPUIMKJ88014 ·4}(7l!OC·l )4UHz 595
2114 11 1024lt4 (4SOnsI 19$ ·1 /13951&OA.·CTC 21 COUntK T~r CirCUlI 595
2114l 11 1024lt4 1450nsllP 2.25" /1595ISQA·OAflT 40 Du..lII Asynctlfl)nous Rec fT r~n s 11.95
2114-2 " 1024~ 1"""'1 225 ·111595lSOA'O~A 40 [)rrecll.lemoryAtelSSCircUlI 11 95
211-'1l·2 " 1024lt4 (2OOns1lP 249·1/ 1195lllOA·Pl0 40 Plr~ llIl llO Inll l1.xe Cl)nlrOlltf 595
2141·3 11

._,
(1SOr1SI '91llOA·Sl0/0 40 StoI11I0(hCBlrldRJtCBbondld) 1695

2147 11 4Q96J1; 1 (70nsl ' 95Z8OA·510/ 1 40 Sen,aII/O (lacks OTRB) 1595
2141 11 1024~4 17ons) s sll\OA·Sl0f2 40 $erl,ll1/0 (lltkS 5YNCB) 1695
TM54044 11 409&1 4SOnsi '91180."810/ 9 40 5enJlI/ O 15 95
TM5404!l 11 1024~4 (4SOns) H'180B 40 CPU (MK3880N·6)fiIrolHz •• 11 95 ,5101 22 2S6x4 (4SOnsl CI.IOS '91l IOB·CTC 21 Counll r TimerCIIC\lII 1395
1.11,1 5251 11 4096>: 1 (45OIIS} 40044 ' 95llOS ,Pl0 40 P, rl rt I I/ Dlnler1jet Cl)nlrl)I:l r . 13 as
H1.I51 15p·3 " ..."', (lSOns)CI.I05 '9111001 ... CPUStgmenlld .51 95
HI.I6115·" " ...... 12OOIIs) CUOS .9518002 40 CPUHl)n·5egmellled . 55.95 HM6116lP--'l 24 ..."', (200ns)lPCMOS '9511030 40 SeNIComm Conlr'CIIllr . .. 4-'1 95 7419 11 ,"'. ISQrlsJ3101 22'11036 40 Counllr/Tmer & P~r~ IIIII /O UM . 29 95
74C91O 22 2~6x" (2SOns)CUOS (6551) '95- - - 6800/68000 SERIES- - - 14C921 " ,,"'. (25OnsjCI.IOS • '95""SOO .. " PU H' 74C929 11 102-'1xl (25OnSj CI.IOS (6S011 ,,,

I.IC6102CP .. I.lPU W\lIltIOtk~I'ld RAI.I T9' 74C930 " 102hl (250nsICUOS(651'l ,,,
I.IC6110API " 12Sx1SI,llcRAI.I '91 14S1'9 11 15~-'I 13511S)93405 19'I.IC6321 .. PtfIpIW~llnllr AdJpl(I.IC6820) H' 745200 11 ,,"', (lIOns) 93410 H'I.IC612' " Pnorllylnll rtUpl Conlfl)lIer .15 95 745206 11 255ltl (60nS)93411 ,,,
I.lC6IJ OlII " 1024x8·b/IROM(I.IC68A30·1I1 .. 10 95 74S2119 11 ,"'. p 5nsl3101 ... 22'I.IC6850 24 AsyncllfOllO\JS Comm A,cl.J pler 49 ,5 82S10 11 1024~1 (sons)O C !93415) ,,,
MC6852 24 Synchronous Senal [4Ui A.d~ pler •... 5 75 82525 11 15x4 (5Ons) OC(74S2891 22'""... 2. 0-600bpsOlg,uII.I00£1.I 99 5 EPROMS~C6I52 24 2400bps ~odut, lor 1295 1101A " """ (1uS) H'""""" 11 0uIc13sl~le bus lr~ns (I.ICI T261 225

"" " 1014d /450ns) '95"C6SOOOl' 64 MPlJ16-8Il{I MHzl 6995 . 21G15 " 1024d 15SOns)St"l002"5 '95UC5MIIIP 40 GentrllPurposeInl AcI.Ipllr '95 TU52516 " ..."', (450nsI2716 .95I.IC68652P2 -'10 M",llI ProlotOlCornrn Conlrolltr 2495 TI.I$2532 " """" 145OnS1N~C2~2 '95UC68661PS 21 Enl'LInctdProg . Comm , Inl ,,,
TUS2564 21 1192d (4!lOns) 19 9!>

8lI80A SERIES T~S211 6 " ...... (4SOnSl3 YOIUigl '95IN""'" " CPU '95 2716 " ..."', (45Onsl ."TI.IS5501 " ~~ac:r~~~~~II~~~U ISIRC) 1495 2116·1 " 20411x! (35Ons) '!l\
1'1511154 .. 1395 2732 " .""'" (4SOnsI ,,,
I14SI 2C06 20 Oc!.ll tFIOP Flop Tn'SUitl(74C374) '" 211' 0 " 1024xll 14SO~Sl Sln9" . 5V '"OPa212 " 8' bol lllpul/ OuIPUl l14S4121 ' 21 101 1.12764 " 8192d (.50nSI 16 95
OPa214 " PrlOnlylnlerrllpl Con\rol .3 95 1.11.11764·3 " 5192d (300lls) 19 9~
OPI116 11 BI·[)lfeclloIll18us Drtver 22' PROMStw8224 11 Clot ~ Gener~ IOt I Ortvel '" 1451811 11 32lt8 PROMOC.(6330· l) '"OP8226 11 8t.IsOn~er 22' 74S2111 11 256>:4 PROMT S (6301-11 19'OPa221 " ~~: ~r~~~W~:3k~4S42I1) '" 74S181 11 32", PROUTS (5331·1) ",0Pa2311 " ... 7-'15337 11 2~5lt4 PROI.IOC 16300-1) ",IHS8243 " 1/0 Up,lncle:r lor4' StOn 595 7-'1S471 2D 256d PAOMT$. (63D9-1 j '!l\1"-51245 " 16·KIyKt)'bo.Itcl El'lCOdtf l' 4C9221 ... 74$.472 20 512xll PROI.IT5 (5349·1) '"1 ~S8Z-'l 6 20 2O·KeyKeytloIrll EncocItt(74C923} H' 7"5473 20 512d PRO~ OC (634') '"IHSI2-'17 21 OIspllyConlf'olter (l-'1C9111 ." 7-'1S474 " 512d PROI.IT 5 (DMII7S296N) '9511llSS2-'111 21 DIsplay ContRlillf (7"C912j ,,,

7-'1S475 " 512r.1 PROI.IOC (534Dj '"1 ~ 51250N .. ::J; t= 1~'OW~~~'2501 10 95 1-'1$471 " 1024x! PROI.IT 5 (TBP211586} '95OP'251 21 ... 7-'1S510 11 511lt4 PROI.I0 C (5305) '"0"'" " Prog.lnltr'ill11me:r '" 745571 11 512x4 PRO~T .S (6J06) '95OPa155 " Prog Plnphm!1/01PPn ... 74S512 11 1014~4 PROM OC (6352) '950Jl8257 " Prog,DMA Conlrol _ . 7.95 74S573 " 1024~4 PROM T 5 (82S1371 ."Of'8259 21 Prog.ln terrllpl Conlrol •• . 6 9,5 81523 10 32ltll PROI.IOC (21S18J ' 95OPII275 " Prog.CRTConlrolltf . .29.95 '2S1 15 " ,512lt8 PROI.I T 5 (11S15) •. ."tw8279 .. Prog KrybooIrd / lMplIy Inltrl~ c, ." 82S123 11 32lt8 PROI.lT5 (27S19) ' 95Ol'S30' 2D I ·BllTn'SlIll BI·DIrtt l(l1ll1Tr~ns , ,,
'2S 116 11 256~4 FRO~ O C (27S201 ' 95""'" 20 5·bll81·DwKtIOl'lll AecftVtf '" 12S129 11 256>:4 PAOLITS (27S21) '95Df'I301 20 IbllB.-[)recllonal~ '" 82S13O 11 512.-.4

~:g~~ .~ 1?~~:!" 1 '95""'" 20 l·boI 8H)rlCl~ Ree.vtr . 2 -'1 9 '2S 1115 " ..."'. ."OPaJl0 ,. OtllllJilcheclPlttp/letllOnvtr ." OLl11518014 " 1024x! PRO~O C (' 2S18O) .""""" 20 Otulu.l(hlCl~JlOflYtr '" Ol,l81$1111111 " 1024d PflOI.ITS l82S1111 '95
MICROPROCESSOR MANUALS & OATA 800KS 01.l11S1!"H " ..."'. PROMDC (1I1SI114 j . 95
1,1·280 UwrM.1:fIUIl 75 0 OM81S1115H " 2048lt4 PROI.ITS('2S1'5) ."
IHDP 11102 Usul.llflual '50 01.l11S190H U 204h . PROI.IDC (1I2S1901 1995
IH 650 Uwr MI~UlI 'OIl O~81S19 1H " 2O"ld PROMT S (11251911 1995

''''00 1932I nlelOillBook(1405119J 1495 ----DATA ACQUISITION----
3000' ~~=:l ,fn':~~~~UQ9dg ). ." DC" Moslek DC/OCCDn'ierl . 5'110·9'1 ,,,
3000'

,,,
MC3470P

~: ~1:nx:S~l)~:I:r~61lJ~~~LC'~) ' 953000' 1982 ~ ~I. llllur BooII(1952 pg ) 11 95 l.lC1401lL7 '"30005 19111 HaITTleoo;;.(524 1l9) ,,,
MC1408l8 11 II·MO/A Cooffillr lOAC01lO8lC~) ,,,

30008 19110 H~1. Iollmory DIll Book(4641lQ I '95 AOC0804 20 lI·bI(AIDCon~erl,r l'lS8) '"300" 191O ~il l ltlu r Apphu, llolls (73Spg j 159 5 OACOI06 16 lI·b,lO/ACCrn'KlerID7I%lJnj 19530013
~~f~~~n~=~~~~blll9l

7.95 ADC08O!l 21 8'bol AlOConverll r I8·CIll.l uUI ) ."2O~10 ." AY·5-1013A-'l0 30K Baud U. r1(TR1S02) 4.QS

510.00 Minimum Order - U.S. Funds Only Spec Sheets - 30e each
California Residents Add 6%% Sales Tax send $1.00 posta~e for your

~~~::~~A:s.:'dPo:rio~lt~~/~~~~nl/~~~~co ~~;:. l:~gj;~t~: c~a~~~ALOG
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1355 SHOREWAY ROAD, BELMONT, CA 94002
2 /83 PHONE ORDERS WELCOME - (415 592-8097 Telex: 176043

OO Numbtr " ""s lf ucll l.C.
IIr auy Sock. JHmllul

I"JrtHo. o' ''ns Prltl I'lrtNo. " " ns l'rkl
srmOON " . 19 S~7H2N " 29 S'4741W~ 10 "SN7401N " 19 S~7473N " as SN74157N 15 .5O
SN7401H " " Ste7H4N " as SN74160N 10 69
S,,74031( " " SH7475H 10 ., SN74161'1 10 69
SN74G4N " " 5H7476/f 11 " 5N74162N 11 50
5/f 74~ " " 5'17479'1 " '95 SH74163N 10 69
S /f 74OE~ " 29 5~74ao~ " 69 5J1l 74164". " 69
5'17407'1 " 29 ~7411H " 1.19 5'174165'1 10 69
5N740llH " " SH7413N 10 " 5"74166'1 10 "SN7409~ " " 5,(7415~ 11 " 5N74167H 11 11.
5H741ON " " $H7486N " as 5'1741 70'1 11 '20
Ste7411H " " 5te74119N 10 '" 5H74172N 24 4 95
5~ T41lN " " SN7490N " " SN74173H 10 .69
S~741 3N " as 5H7491 N " " 5N74174N 10 69
5H7414N " .. 5N7492N " " $N74115N 11 69
S.,7416N " " Sll7493N " " 5H74176N " 69
5.,7411'1 " zs SH1494H " 69 5N14117N " 69
5N74<'ON " 19 5"17495/f " .. S/f74179H 10 '"S/f7421~ " as $'(1495H 10 .. SIrl741110H " 69
S~1422H "

., S/Il7497H 11 2.15 S/Il141'1H " ",
S"'42~ 11 " SH14100N " 1.49 S1rl141112H 11 "SN142SH " 29 5N74104/11 " " S"'4184N 11 '!l\
$H7415H " 29 5H74105" " " SN741Wr! 11 ' !l\
SH1421" " " SN74107N 14 .2lI SN141~ 11 69
SH742~ " ... SN74101N 18 ." SH74191H 10 69
SH7430H " .zs SN74116H " 1.49 SN74192N 11 .69
SIm 32H " .29 SN14121N " " S" 74193N 11 69
SN7437N " ." SH74122N " II SH741i4 H 11 69
$N14JaN " 29 SH74123H 10 .. SH74195Jf 11 69
SH1439N " ." S"I7-'1 125H "

., $H7-'1196N " "SH7440H " .19 S1rl74126N " .., $N74197H " "SHT-'l41H 10 " Slf7-'1132H " .. SNT41~ " 1.19
$H7441H 10 ., S"'4136H " 69 SH14199N " 1.19
SN140'" 10 .. SN7-'1141H 11 69 Slf14221H 11 1.19
SN7444H 11 .. SH141-'12H 10 '!l\ SNT4251H 11 19
5""445'" 11 69 5M7-'11-'13H " 2.95 SJf14216H ,. '95
SN7445N 10 69 5Jf741-'14Jf " 295 SJf74219N 11 19
SN1441N 10 69 5Jf7414~ 10 " SN742!3N 10 ".SN7448N 10 69 5'174147'1 10 ", SH742!"N 11 '!l\
SN7450H " .19 5~ 74 1 -'1 'N 11 ' 19 SN74285H 10 '95
SH7451N " ." SN74150N " 1,19 $N74365N 11 .11
SH74!)3H " " SH74151H 10 " SNT436EH 11 \\
SH1454H " " 51rl74152H " " S"74361N 10 II
SN7459A " " SH141S3N 10 " S.,74J68N 11 \\
5N1460~ " " S1rl7-'11!l-'lN " 1,25 SH14390H 10 ".SH14TON " 20 SH7-'1155Jf 10 " SH74393H " 1,49

74lSOO " " 74lS192 10 "14lS01 " " 74LSI93 10 11
74lS02 " " 74lS92 " II 74lS194 10 69
74LSOJ " " 14lS93 " II 74lS195 11 69
74lSCM " 29 74lS95 " .11 74LS191 " 11
74lS05 " 29 74lS95 10 " 14lS221 10 "74LS08 " 29 74LS101 " ." T4lS240 20 '1l'J
74l S09 " 29 74lS109 10 39 7US241 20 '1l'J74LSIO " 29 74lS112 10 39 7US242 " ' 1l'J
mSll " " 14lS 113 " 39 14lS243 " '1l'J
lnS12 " " 74lS114 " 39 74lS244 20 '1l'J
14lS13 " " 74lS122 " .. 14lS245 ,. 1.49
14LS14 " " 14LS123 10 19 14LS241 11 ""74lS15 " " 14lS125 " .. l-'1l5241 11 '0914LS20 " 29 14lS116 " .. 7-'1LS249 11 '09141521 " 29 74lS132 " " l-'1LS251 11 "74LSZ2 " .n l-'1lS133 11 .\9 l-'1LS253 11 \9
74lS26 " " 1415136 " " l-'1L$257 11 .\9
74lS27 " 29 14lS138 11 .\9 14LS258 10 ."741S21 " " 14lS139 10 \9 14lS260 " "74lS3O " 29 14l S151 10 " 14l S266 " 69
14lSJ2 " ." 1415153 10 \9 14lS213 ,. 1 49
74L53J " .11 14lS 154 " .. 74l S279 11 ..
74LS37 " .31 14l S155 11 69 74lS2&) 11 69
74lS3S " " 1415156 10 69 14lS290 " "14lS40 " 29 74lS151 10 69 74L$293 " 11
74L$.42 11 II 14LSl5& 10 \9 74lS298 10 "14l$.41 10 .71 74LSl60 11 69 74lS352 10 '29
74LS-'l1l 10 .71 14lS161 10 69 74lS353 11 ' 2914L$.49 " 71 74lS162 11 69 74lS365 10 ...
14L$51 " " 14lS163 11 69 mS366 11 ..
74lS5-'l " " 14lS164 " 69 7-'1lS361 11 ...
mS55 " 29 l-'1LS165 11 1.19 74LSJ68 11 ..
74lS73 " " 14lS161 11 1.19 14LS373 20 ' 2974lS74 " " 74lS169 10 1.19 14lS37-'1 20 ' 2974lS75 11 " 74lS110 11 '" 74lS375 11 ..,
74l S76 11 " 7-'1 l S173 11 69 7US386 " ..,
7415111 " 39 74l S174 11 ." 74LS393 " 1.19
7415113 10 .6\ 74lS 115 10 " 14LS399 11 '"74lS115 10 69 14lS181 " '" 74lS670 11 ".mSS5 " " 14lS19D 11 " 81lS95 20 1,49
741590 " \\ 74L$191 11 " 11lS97 20 ",
'''OIl " ""SOl " "74S03 " " 1-'1S124 11 '95
14S1J.1 " " 7-'1S1J3 11 .,
14S05 "

., 14S134 11 50
74505 " " 7-'1S135 11 """" " ." , ..5135 " '39
14SI0 " 35 HSI311 " "74511 " .31 74S139 " 89
14515 " 35 74S1-'10 " 5\
;4520 " 35 74S151 " ..
7-'1S12 ,.

" 745153 " ..
"530 ,. 35 745157 11 "74S32 "

., 745151 " "74535 " " 14S160 11 '"74$40 " 39 14517-'1 " ..
14551 " 35 14S115 " ...
74564 ,.

" H5181' " ",14S65 " " 74S194 " '"74574 ,. \\ 145195 11 '"145116 " 5\ 745195 ,. 1.49
74S112 " .11 74S240 20 '"1451\3 ,. 5\ 74S241 20 22'145114 " II 7.S242 " '"
CA3Dl0H .. CAJ0ll9N "CA3013H '15 CA306" " '21 'A3O!l6' "CAJ023H '21 CAJOSO' I " CA3130E I
CA303!>H 59' CAJOa" 11 149 CA3140E I
CAJ039H 13' CAJOa" " '" CA3160H
CA3046N ,. .. OOoaJ' " ", C.o4D1H "CAJOI"

,. '21 CAJOa&' " " 00""" "
''''000 " .29

C04095 " ' 95

''''''' " 1,19
CD4001 ,. .211 C04G40 " 19 C04507 ,. 39CQ.lOO2 " 29 C04041 ,. .. 79 C04505 "

,,,
'04006 ,.

" C04042 " " C04510 " "COo4oo7 " 29 C04Q.43 11 19 C04511 11 "CD40011 " .30 C004044 " 19 C04512 11 "CQ.lOl0 " " CD41J.16 " .. C04514 " '19C0401 1 ,. 29 C04G47 ,.
" CD4515 " ' .19CD4012 ,. .15 C040411 11 " C[)(515 11 ..C004013 " " CO-. " .30 CD451 11 11 ..CG4014 " 19 ' ...,50 11 " CD4519 " 39CD4015 11 ." C040!>1 " 19 C04520 " 19

(f) C04016 " " CD4052 11 19 CD4526 11 1,19
() CG4017 " 11 CQ.lOS3 " 19 C04528 " 1,19

C04Q18 11 19 C04056 " '" CO'4519 " 1.19Z C[}.t019 " 39 C04059 " T9' C04!>43 " 1.19

0 C04010 11 11 ''''060 " " C04562 " '"C04021 " 19 ''''066 ,. 39 ,"',.. 11 139a: C04012 " 19 "",.. ,. 39 ell"" " '"I- CD4023 " 29 '''''''' ,. 29 "",.. " "() C04024 " " """,. ,.
" C04123 " 1.19

lJJ C().t025 " 23 CD4011 " 29 C04124 11 1.19
-J C0402fi 11 ". C04072 ,. 29 I.IC14409 15 13!l\
lJJ C04027 11 " C04013 " 29 MCI4410 15 13!l\

0 CQ.l021 " " C04015 ,. 29 MC14411 " 1195

''''''' 11 19 C04076 " .19 I.IC14412 11 1395

0 C04030 ,. ." C040711 " .. ~C14419 16 '!l\CG4034 " 195 C040l1 " .2lI MC14433 2. 1395« C04035 11 .. C04G12 ,. 29 ~C1453a 11 1.19a: IMIfIIa C,tlllQl ""09' " .. "'C14541 " 119

130



CD
CO
W

"T1
m
OJ
::D
C»
::D
-<

131

S149'S
Sl"'9S
$1'" 9~

$1"9S
$1"'9S
$149S
$1"' 9S
S1495

PRICE

- S ingle-Si d ed
- 77 Tra c k s
" 400/800K Bytes

Capacity
- Ind u s t ry S t a n d a rd

".......

EPROMMANUFACTURER
AIolO.UCllorotll.N.tlOl\.ll .lnltl .TI
Illltl .J,lDlorot.Jl .NaliMlI.NEC.TI
1.l0loroLa.TI (+ 5.·12,+12)
MolD/oil . 11
AI.lO.Fuj,tsu.HEC.H'UChl .lnltl

Lllt.orol.l
Inlel
TI

• 36cfm f ree air d e livery
• 3 .12 5" sq. x 1.665" dep t h
.10 y rs . con t. d u ty at 20 ' C
• 115V SO/60HZ

PWS2107 U f.'::~~ 5 9.95 ea .
· PWS2107F N" S14.95ea.

Muffin-style Fan
• 105cfm f ree a i r delivery
· 4 .68 " sq . x 1.50 " depth. Fram.
• 10 yrs. cont. duty at 2O ·C
• Impedance. protected . ambien ts 10 70 ·C
• 115V 5OI60Hz 14W WI. 17 oz.

M U2A1 ·U ~~:::'u:ItdJ .•• • •• • 59 .95 ea.
- M U2A-1 N N 5 14 .95ea.

EPROM

""2716.T10452516
TI.l52716
TI.l52532
2732
MCJ,l6a76-4 .
l,lCI.l6aL7604
,7&'
TMS2 S604

UV-EPROM Eraser

lRS·80 Color 32K or 64K Conversion Kit

2708,2716,2732 & 2764 EPROM Programmer

JE664 EPROM PROGRAMMER
8K TO 64K EPROMS - 24 AND 28 PIN PACKAGES

S. n·Contained - Requir.s No Addition al Syst ems for Oper.lk)n

JUDaA
J10416A
JI.l16B
JI.l32A
JM32B
JM6.tA

11 Chip - 37 Minutes I
Eru es 2708. 271&, 2732. 2754, Z51&, 253Z. 25&4.Eru u up to 8 chip s
wilh ln 51 minutes (1 chip In 37 minutes). Malnt . !ns const . nt .xposure
dlst. nce 01 on. inch . Special cond uct l.... lo am lin., .lImin. tes stati c
build-up . Built ·in sal ety lock to pre.... nt UV exposure. Comp.ct - only
i .oo" K :1.70 " x 2.150". Compl.t. wit h holding tr.y lo r II chip s.

UVS·11EL Replacement Bulb ' 16.95

DE-4 UV·EPROM Eraser $79.95
Sprite-style Fan

EPROM JUM PER M ODULES Tht JE66"'·SJUI.lPERI.lODULEtPtrsotllll·

:r.I.lE~~~ll·~~~r:1~~~g;:~~e~;~~~ rc::1P~I~~:~~'t's to
P. rt
No.

JE66 5 RS232 C INTERFACE OPTION Th.JEE6SRS232CInll rUct
()ptiOn ImpilfnlnlSCtlfTlputerm .u 10 theJE66"'·1RAY. S..mpllsonw ..,. wnlttn 1M
BASICprO'f"ded fOt TRS·SO - Yodel I. Lh tl ll Computer. 81udrite 9600 Word
Lllth II bits · Odll Plnly 5topDIll 2 OptlCll'Il'NY til i1lUpttd 10othtr compull!fs

JE664-ARS ''''OM~.. . _ /JU" 0"., ....... .. ..$1195.00
Auemb~td.nd Tesled (lntludesJIo4 16AMOdul.)

~'mD'::~ ':~~~h~~ ~~~~~~cr:'t::S~~r~~~:~~M\I~·t·.'a::'::
lilts KAlil by ~1Jb6lrd • cl:ngl1 IIIltt tI'IMill byl..,beard • LNdl kAM trim In
EPftOIll • ComPl111E' f10Ml l_ ClIIt. nt dllt1'tllCtI • CGplts E~f101ll1 • Pewl r In-

~~~;t :1n5~~~6G:fmoi: '~U:C::br:~I:~I~::s E.II~l~~ r1~5~5~;~o:r:~~dx
:lY:l "H· WI.: 5lMIbl .

JE664-A EPROM Proyrsmmer $995.00
Asstmtl'ld & TitledI lnclllt!lt JUI6AModuli '

~~n~I:~~:~I:-d:~:fC:IR~;rd~~g"'~~~~}~s~~~~~a~C;!Jed~~~:
denSity. Transl er r.te: !l5OK bIts /sec. single density; SOOK bitS/Sec.
doubl . denSity . The FDD1(l().8 IS deSIgned to work with the single·
sided soft sectored IBM DISkette 1. or eq, diSk cartrid ge. Hard·
sectored opt ion avallablo . Power; 1151230VAC cr SO·60Hz. + 2-4VDC
U 1.7 amps max., +5V DC 0 1.2 amps max. Unit as pictured above
(does not Includ e case, power supply, or cables). Size: 6.55"W x l"' "L
x "'.5°H. Weighs 12! bs. rncl. 96--pg.m.nual.
Part No. Pric.
FOOl oo-8 Buy 1 for S269.95 each
F001 oo-8 Buy 2 for S259.95 each
FDD 100·8 Buy 10 for . . . .$249.95 each

••lEt:t~r:J~· · •.
TRS·80 to 16K, 32K, or 48K

"·Mod.l l = From4Kto 16KR.qulres(1) On. Kij
Mod. 13 = From4K to 4BK R.quires (3) Throe Kij,
Color = From 4K to 16K Requires (1) One Kit

, o lll tdll l .q lll p,.,11 "' Il Ex~ nllen INrd ll p lt "'K T"I Kltl lleqlllrH

- 011IKII RtqlkH I_ nc ll 16K II Elpi llUN _

TRS-16K3 '2 00n, for Color & Model III 512.95
TRS-16K4'250n, for Mode l 1 510.95

S7.95
8.49

13.49
13.75
13.95

1 S 3.29
10 28.79

OTY PRICE

. . .. . . . .519.95

• ' H I . , OB25P

""HI 10B255

"'I MI 2 0 B25'

'" ' H I I OB2~PIl OB2~5

oCIHt 2 0B2 55

104·Key Keyboard

STANDARD DB25 SERIES CABLES

0 8 2V'"

0825$--4

OB25f'·""

OB25f' . S

DB2~S.S

Now YOUUI'I COd" 082~ P O' 5 CO"nKIOrli ",Ill V••
u bi. nee....... y 10 /,1 you' ,pploea t,on , ChO oM rro",
ClO' u.ndf.d tl,l nil" In '" roo l 1""91hi Call lod .y.

STANOARO CABLES

0 .....0' ,2.1JZ U \.e~.- 1"'. 1 5'39
D.M02 9'.!)l'. 40 -".0Nl , . . 5.19
D.MOJ 91413' )1 40 ......~_ 16- 6.119
0.Mll1-4.Q 1141:J$I ' 40 __ -.I u - 51 .• 9
D.MO!44 11'1.'4 40 _bOo _ ' 4 - 10.29
D.MO:UO I :MU' H . 0 ..... "'._ ) , 10.95

BLX·001·( ) . • • .
BLX·010·( )

~;~ ~!~ R~~s?or~~~:~lt;; .~~stf.~:st? ~:~d~
ed Into three comp artmen ts me.surlng 1 " x -4.15" x
.5 " deep • Three yertlc .1 and ttlree honzontal

gl ~~dt~~s. Bn;~uS~:~:"" 9,!lIxar3"d~~l "I~~~tli~~t: T.~~~

LSI BIG BUG BOXTM
Please speCify color code: (B) Blue. (R) Red. (\'\1)
White, lYl Yellow
PART NOJCOLOR CODE

ANTI·STATIC

:t~:~~:l :~~ . . . . . ... 1 ~ S3;:::
BAC K P A C K TM - Self·adhesi...e labels lor the
b.ck of ICs • Stlows ex. ct inte,noJ l logiC in relaho n

~~~~r~i~fa~:~~~:~I: ~~~~~g:aCg~~~r( laC~~~lfi
tol: a~:b~~ln /o~ 'T~oLmb~ ridackc~O~CIU~C:
• Micropr ocessor package conl alns 7-4. l. bels I-----------~-----'---I
Part No. Descript ion Price
BPT·012 TTl . ... 57.95
BPC·012 CMOS . . . .. 8.95
BPM·012 Combo . . .. . .• 1-4.95
8PU-012 Micropr oc.ssor . . • . 9.95

BUG BOX™
STORAGE
SYSTEMS

PRICE

CONTROL
DATA

Data Entry
Key b oards

RS232~t.rt.c.

FT2 Shielded 8ase
SPST S';,ltchlng F""'=--7:'..:....:-:-:,-..:....;...:....:.=:c-:-.:.:"':"'l

Moment.ry
Cont.ct

K.yswllcMs
3O" lntert.ce

C.bl.
AIl 'aeU....

Cue

S1.79
2.05
2.35
2.95
3.151
3."8
1.lI9
2.19

I
Z.SO
2.95
3."
3.59
2.58
3. 19
3.58
-4."51
4.15
5.39

1 S 2.29
10 19.99

. • ••• •Sl.9 5
. U ' 5

.. • .. • •.. 1.95
_ . . -4.98

e TY PRICE

~....... "........- ,.­-.. - ,,-
-."'.- "._"._ '4­
_"'._ :M"
. ""._ ,r......- ,.­
.. .......<131­___ 1) ---- ,.......-- .­....... _ 1' "

"""""- ,.­...... _ )1-
__ lr

_1>'0 .... 14 ~

dO..t.>or_ )6"

MICROSWITCH 8B-KEY KEYBOARO(PARALLEL)
~~~E~'~~~O:~~~~~Jnc~:~~~~~~~~:n~:::~. ~~~;oaiM~5:M~Z~ ·CS:p~ch lng : Hal

P, rt No. B8S022 (Fij, intoDTE-20Enclosure) .... • • ..... .S69.95 osch

MICRO SWITCH 69-KEY KEYBOARO
D.t. Entry K..,bNrd. Entodtd Dulput: 1·1Ht P.,,1Ie1ESC DIC. Switching· Hal Enid. Z"·plll Edgt
Clrd CIIIlIIcllon, C. mplel. wl "" ClnMCl!eIl. Can IUIIy bl mocllfild t. ASCIItHo .
P, rt No. KB69SD12-2 (Fij, intoDTE-20Enclosure).. . .. . . .S19.95each
MICRO SWITCH B5·KEYKEYBOARD
:~-:rl~~111~~:.-:-:r ::d~:dl:r;~r~~"':::-:~~:rn~ r.=r.II:.SYDC

. lIl. in K.,bur~
PartND. 85SD1B-1. 529.95osch

POWERSUPPLY+5VDC @3A MPREGULATED D. H,o.
I. put; 115Y"'C, 47~"0t4 z _ Olllpll1: noc Adjulll llll O :I.lllp. ' VOC " f .5 . mp. AlIiu.llI blecur·
nllll .... Jllpplel N....; l illY ' 11I1. 511lVPop- f _ ntinl SlIrtKl S. ULritIiItlzH. SIZ.: " ' OW x
-4Y:l "L xf-71l l " H · wt. Zlbl . 0.11 IIlNt iIlCldH .
PJrt No. OPS-l . . .529.95 oach
POWER SUPPLY +5VOC @7 .5AMP. 12VDC @ 1.5 AMP SWITCHING

~'::~t(lW1z~~'vi~r~~:t~:vti"(~~~:~;.,i~~i:tJ ~'rl,~~~ io: :/~r:~~ ~:rt1~~ ·~wit~
1:1.. ..0 S :I'Ilo "H . WI. I Ibl .
PartND. PS94VO . . . .S49.95oach
POWER SUPPLY 4-Ch, nn.1Swijching Power Supply
lIlienplecUl_. 1II111k;_ 1l1ll_. tt1'lIlINI. IIlIdlCal t qllip..nt .M ptlCt" control . ppllcllloni. In·
plrt: iQ·13DV"'C"HtOHz. Output: + 5VDCa 5,1,. ·5VDC0 1...; +1ZVDC0 1A. ·1ZVDCa 1....
U", rIO,: . O.Z%. RIpple: :IlImVpop. Lu d 1111.: . 1%. On rc.m ntprltttcUoa. Adj: 5Vm" 0IIl­
pllt. l 0%. fj·:l/INL x 1-7/1' x "-15l l1 " H. WI. l Y:llbs.
PJrt No. FCS·604A S69.95m h
POWER SUPPLY Adjust,bl. Switching 4-24VDCto 5 Amp,
"'dj, HotVDC: 5YOC. 5.... IYOC. " .IA. sree. ...1.... 1ZVOC. :1.:1.... l lYOC. ,.1....Z..YDC
r.i~~'~J~~~}~~ ~IIP IIl: 115Y...C~IIQHz . Ovtplll ..rlat~.. wltlllJlNIIIY. I .Z5"L x

JE224Kij . . . . .. . . . . .. . . . S79.95oach
JE224A AmlllblllI l lUttd • . . • • . . • . . . • •• • . • $9 9.9 5 each

JUMPER AND CABLE ASSEMBLIES

84-Key Keyboard

OJI. ' , :.102 U "OJI4! 1"'0" 4 "OJI. ) n .l01 )1 "OJl.,I. n, IOlU ,.
OJ1" I. n4l0l 14

I"
OJ,.) ,. n.IOI 3$ "o n s l '14 1U 12 "OJ' S ' U. 1U 14 "OJ11) 114", H "Olll ' " 1'. 111 12 '.OJ1S' " • ) .l1 S 1.

I ~OJI')" I Z411,K
DR 4 1 n 4111 12
DR'! n 'l1) ) ' "DD.) n. l11 11

'"
M")' I1 . I,. U "Dn." . ". I1t14 "on.))( I . ,.111 H "

8TH·ool Horizontal Bug Tray .
8TV·OO1 Vertic al Bug Tr. y .. •
8TO·001 Open Bug Tr. y •. . ...
8TX·OO:l 1 ol .ach 8ugTray (31.

~" °'"

All J''''' lle'i u lol 1o" ","0101. d' p p1ull' w ,lh h.Wy dUl y
p"'\i ro" f'Out~d'lCO·""~I .ppheal, OI'lS

BUG T RAyTM - Stores In Bug Cage . Molded
pluhc • Three styles: Open t1 comp .rtment3 OS" x
-46" x 6 1; Verhcal (5 comp.rtments .5 " x -4.6- x .61 ;
and HotiZont .1 (8 comp.rtment s .-4- K 3_95" K ,e 1
• Ideal for tools, hardw. re. component s, etc. • Tr. y
size: 355 - x 505- x .6 " . BlaCk color only
PART NO. DESCRIPTION

8GX·ool -( ) _ .
BGX-01l).( I ..

ANTI-STATIC

Custom
Jllmpen!

STANDARD DIP JUMPERS

$10.00 Minimum Order - U.S. Funds Only Spec Sheets - 30c each

~~~:~~la-!!d~e5~~: ~e~ :nJiI~:~~:nr;.x ~~ESI\~ ~X~~~'hf~lr".tlOG
Send i .A.S.E. tor Monthl y Sales Flyer! Pri c e s Subject to C h a n g e

Jameco~ ~~~
2 01'. r TI Yt~'·tk/.r~

~~
1355 SHO REWAY ROAD, BELMONT, CA 94002 . ..........-

2 /83 PHONE ORDERS WELCOME - (415) 592·8097 Te/ex: 176043

BGX·001·( JAS • 1 S 3.29
BGX·Ol 0·( lAS ... .. 10 28.89

B UG CAGETM - 12 10catlonsstore 8ug Boxes.

~~~C:~~gB?H' : a; ~u~~ ::jic~ l;nMr:r~:d ap'~s;i~
• Each c.ge h.as 6 shp-on locoJtlons • 2 cages per
pkg. • Cage size. 5-118" x 5" x 3·718" • -4 color s
..... i1abl e - please speCify color cod e: IB} Blue. (Rl
Red. (W I White. (Y) Yellow
Pllt NoJCoior Code Prlc .

8GC·ooH )2C.g.s(6 10c.••.) . $ 11 .9 5 /pkg .

CIRCLE 16 ON FREE INFORMATION CARD

BUG BOXTM - 30 Indl...idual compartments
• Stores 60 (J.p,nor 30 1"'· or 16-p.n DIPs · Ht'oJ'Y duo
ty Inject IOn molded pl. stlc • creer ploJstlc coyer
slides & locks • Coyer marked w/numbers 1·30
• Compartment su e: 1" x 3.75" x .5 " deep ' Box
sizo: "',9" x 33 " x .6" · Weight 1.75 oz.

BUG BOXTM
Please specl ly color code : IB) Blue. (R) Red. (W)
WhIte. M Yellow
Part NoJColOf Code

5K linear
Taper Pots

JOYSTICKS

Battery Checker
Easy-t o -u se ha nd-he ld ba tte ry
checke r tests AA , AAA, C, 0 , and 216
batteries. A m u l ti -c o lo re d met er
s h o w s if battery is good, weak or
needs replac ing. Size: 6 1/. -L x 21f. "W
x 1-71B"H .

TV GAME SWITCH
_ .=_11::::::::::'" Switches TV to video game

~ o r computer operation.
Used on Atari.

TGS·1 . . . $2.95 ea.

Mos tek DC/DC Converter
+5 VOLTS TO ·9 VOLTS

Input: + 5V. Output: ·9V (regu l.ted) 0 JOmA.
Print ed circuit mountin g. Spec llications Incl.
DC10 S2.95 ea. or 2/$4.95

NATIONAL SEMICONDUCTOR - lNTERSIL - INTEL

30001 Hatlonal CMOS Oat. 600k (15181 ) • • . • . • • • • • • •• • • . Se.t5
(6-40 pagos) 74C, COo4OOO. and AI D Converte rs

30002 Nall on. l lnterl . e. D. tl Book (1980) . . . . •. .S6.SlS
(7004p.gn) OP . OS8000 . 0 5 3600. 055700. etc .

30003 Nationa l Lin.ar o.ta Book(lU2) . .... • . • ... $11.95
(1376 p. ges) l M, LF. ADC. OAC. l H Series

30004 Nat ion al Seri•• SO - Board L. .... I Compul.r l19SOI . S4.95
(22-4p.ges)

30005 Natio nal TTL Log ic Oa t. Book (1981) . . . . .. . 19.fIS
(62-4pages) 7"'OO,lS.l .H.S. and OM8000 Senes

BOOKS

30006 Above (3) 30001,3,5 as set .. $24.95
3000 8 Nation . 1M. mory Data Book (1910) •• . .. . . . . . . • . $6.15

(-454 p.ges) RAMs. ROMs, PROMs. EPROMs series
30009 Int. r$i1Dat. Book (11l13)•• . . •. . $9 .95

(1356 pagM) Complete line.
30010 Nl l ion. 1Audio/Radio Hlndbook(198O). . .. . . . . . $5.515

(2"'0 p. ges) Pre·Amps. AM. FM & FM Stereo. Power Amps
30011 Nltionallinu r Applic ation H.ndbook (19SO) ••• • • ••. $15.95

(736 pages) Applic.tlon Notes , Li near Briefs. etc .
300 12 Nat ional PAL Data 800k(1 982) .••• • . . . .. $5.15

(176 p.ges) Oata Sheet. PAL Design
30013 Zilog O.t. Book (1983) .. SU5

(641 p.ges) MIcroprocessors and Support Chips
01o.tOO Intel Compon .nt Oat. 800k (1982) . . . • 514.95

(1-405 pg,) Full data sheets lor Intel's prOducts incl. memo
de'f'lcos. mlc roproc ., perlph. & Ind.lml1.produc ts

205610 Int. 1P.ripheral Design H.n dbook (11181) . . . • . . • • . . _.• 59.115
(626 pages) Full data sheets , application notes lor Intel
periphera l device compon ents

JS-100K ~~~~r ~~~a~ .

JS-150K }~~~r ~~~~" . S4.75
JVC-40 40K(2) VideoCon-

JS.5K (Pic tur.d) t roll er InCase $4.95

~:::~~B :::: =: ~:~~OOK~WK : :: : :~::~I_~~~~~~~~~~~~~~~~~~~~~~~~~~~' I "~~~~~~~~~~~~~~~~~_I

RADIO CONTROL CIRCUITS 1
Ide. I to use lor. 6t~qlll~h~~~~~~~~~IT;;'~~~;'~~~~~~ 1• Toys, hobby cr.lIs. robot s, tr. ins '
• 8ur glu .lums • lR d.ts link

: ~:~so~~::i~:':~~.;~~; ~I:~~o l '. O':~--
• En. rgY·SI ...ing , remot. ly switch.d lig ht ing syst. ms

A comp lete e·cha nnel dlgltalencodor and RF tr.ansmIUer; low power ,
.at frequency 01 27MHz or -49MHz. a fie ld strength 0110.000uV meter
.t 3 meters . 9V oper.tion on chip RF osc m.torll r. nsmltt .r. on ch ip
-4.6 regulator . Up to BOMHzearner freQuency cperatton.

L M 1 8 7 1 N RC Enc oderlTransmitterChip • .• $ 1 .95

A complete RF rece fverteeceeer . used .t enbe r 27MHz. "'9MHz or
12MHz. 1t pro...ioee -4mde pendent ch. nnels when used with lM1 671
(2 analog. 2 dig .) oper. tes rrom four 1.5V cells, Crystal controlled

L M 18 72 N RC R ecei ye r/O e cod e rChip .. . • • • $2.49

SRX1W4 49.435MHzC rys ta l (LM1872N) S3.95
SRX1W5 49.890MHz Crys tal (LM1871N) S3.95

- )

J E300 . . . : . . $39.95

JOYSTICKS
JSA (2) .. . $6.95/pair

Jft'11",~g' Digital Thermometer Kit
Duat senso rs - swi tc h
con trols for Indoor/outdoor
or dual monitor ing - can be
extended to 500 feet . con ­
tinu ous l EO .S" ht, dlspl.y.
R.nge: ·40· F 10199°F• ..a·C
to 100·C. Accuracy %1 ·
nom fne t, c au er ete l o r
F a nr e n h e t II Ce lsi u s .
Simul ated watnut esse. AC
wa ll adapter Included. Size.
e\ "lx 3,, "H x H. "0.



~ POPEYE
(,~.,,:. One-piece Phone
l,\-- $59,95

CIRCLE 64 ON FREE INFORMATION CARD

Jerrold 36 Channel
Remote CATV §
Converter
w/on/off Fine Tuning $94.95

Refurbished
Monitors 12" diagonal

Quantity Ltd. 39.95
9" Commercia l Grade $59.95

Atan 800 (48KI .._ _ 659,00
Alan 400 (16K) .. 279 00
410 Program Recorder 1ffOO
810 Disk Dove........ . 439.00
850 Interface Module " . 169.00
Epson cable tor 850 module 34 .00
Alan JoysbCks (pair) .. 20.00
;J2K rnodule............................................................................ .99.95
Atari 16K Module by JwIcrotek __ 6900
VI!Ca1ctor Alan (DIsk) __ • • _ 18500
Poe (_) .. •• ._... .. _ __34 50

~1it~~~t~22~ ~~~i

40 Channel VHF to UHF._.:;-=- a "lock,Converter
28.95 Ea.

24.954 & up

CABLE TV ACCESSORIES
2 set coupktr . • •....._ _.: :::::..==-_:..._ _ _._ 2.95
3 set coupler ... ••••••.•.•.•••.•.•.••••••.•.••_••..•••••_.•..•••••..•.••.••••...._.. 3.95
4 set coupler , _ 4 50
F Connectors 25

~Ig:oe1S;~~'h~~. :::: :: : : : :=::::: : : : : : : : : ::=: : : : : : : :: : : : : : : : :::==::::=:::: ::::::::: : ::: '3'~
VHF·UHF AMp·2 8OB __ _ 29 95

DELUXE 40 CHANNEL
VHF100HJ=Block_
Converter $38.95 ea.

----=~
Features accesSibleJi~-iuni~J<~
included: matching X former and two cable

1;~ SCOTCH DISKETIES
';:... - 5% SSDD Soft
- --' Box 10 29.95

these electronic kits in
Kit Centers throughout the

U.S .A.~

Digital~
Slot Machine

Allow 2 weeks fOf delivery of your FREE
1982-83 PPG CATALOG.

PPG ELECTRONICS CO., INC.
791 Red Rock Road, 51. George, UTS4nO

1-801-628-3627

FREE
CATALOG

32 pages with 47 exciting,
low cost electronic projects!

at your local
electronics store

-----...--..__.._~----

NEW
from PPG Electmnlcs

BODY
BLINKER

available NOWI
for only

$5.95

CAll for store nearest you

1-800-453-1708

~SEE~

-------- --------

Combo-Lock

4
1lO1 P'1cbl DlU &421Z-vttl C. Orpll
~ SItul I Ilfldlt ~ T . V . J..-
1m SpIce Wif litHI IM6l Z-YtIl.Str* SItO:
IG4 MttIl Dtt lCtlr rJOWlIMpet AlarM
e LIfIc ". ~ CMlb6NtM lIcWNInll Cttltrll
kl6 ........ "'- 1')6 Elect.... TIMiI
.. DIaAN.... 8 01flbll "'*""
Q LED ,....... Me1rMIN 160SOZ. 'Wift ~,...... StI""'"
111DwIIII DecisiN...... 151III s...- I"IttMIt DIfIIl
111sn. Oldlll* 162flU4m Mttw Speed C. tr1l
.14 Ral11t ........ 1560000000 S11l MxlillM
116Mi..... Il6aDIgttIl Diu
'1 . F~ C"* 110 HtrYt Tn ltf
&:.'0 SfttIIwnIf Ugllts In UlgIt DigitalClod
121 Cllmtlftl1 T,.. m 01QttJl 11r1l
121 0 .. C..... e..., OI"fN sao U -wtt , Z." RlglNltd ,...... Supply
U4 "'tImItIc SIrM SS1Mt1SlUI Hn
I2'6f llU lh " s.M Acbw... c... Ofll'l.l~
I2I t- VIA ..... s.p,ty 116...... ,.,..tMIlUlII
&XI~..,... ,..... Su,pty BBa lJbrariMl r ___
IJ.l C.. Orpl s.cu...I.1~ 1m ' T...... Tmer
136~. 4-alItlIl c.- DI'fIll fJl T HIIlII.1tftIII
IMO .......... ShIM LilIlt ~ l'Nw GnI$eMl GellII'ner

Ql IiNry CIMt

~ Alsoavailable

~PPG's Basic
Electronics,Course

ELECTRONICS CO.,INC.

CIRCLE 25 ON FREE INFORMATION CARD

51.00

KltS18.00

A04

A03

ACCESSORIES: AMPLIFIERS

Part No. B21 Printed cncun uoarc. . . .. 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 board was 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.

ELECTRONIC PARTS KITS

PRINTED CIRCUIT BOARDS

SATISFACTION
GUARANTEED

$15.00
Freq.Range UHF470·

889MHz Channels 14-83
Ou!put Channel 3.

Part No. 620 Availableon request:Ch 2or 4.
Modified High Gain Tuner. 515.00
1. The first thing wedois change the standard

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 \0 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 thisstep peaking because the tunersoutput looks like
apeak on our spectrumanalyzer and the hillhest point 01 that
peakisactuallyadjusted lor the desired output.
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.

Tiltsprocedurewas developed by GILCO and Its our computer
denved pef10rmance charts that make our tuner better. That's
because almost every tuner gets adifferent value cOil belore
it'speaked and then adifferent value cOil atter It'speaked. The
combIOabonsareendless and the waywedetermine the values
1$oursecret.

New 2 Stage Low
Noise 28db gain RF
Amplifier Specially
designed forkit builders
New 1 Stage Low Kit 510.50
Noise 14dbgain
Amplifier
75·300OHM matching
Transformer.

F59 Coaxial Connectors. . . .30
Mall ordar only. Send check or money order to:

GILCO INTERNATIONAL, INC.
P. O.... 1817, Ceralllibill, Fl33124

Tel.(305) 823·5891 For COO orders add 10'1,sh'l'P'ng
and handling or lor orders over S50.add 5'10 .

Fl"liIItnb MIl 5% ..., til. Pltau wr111 .... 11\0IIirIIImII1lIn

Part No.
A02

Part No. B22 Complete Parts Kit. . . . . . Slo .oo
All reSIstors (30). Potentiometers (1 ·5K. 3·1 OK). Panel Mount
Potentiometer (10K). Electrolytic Capacitors (6), Ceramic and
Mylar Disc Capacitors (35). Vanable Capacitors (4), All Inter­
grated CIrcuits(7), Voltage Regulator, Heat SInk, Diodes(4), IC
Sockets(4-8 pin. 3·14 pin). Power Translormer (24V/1A), CoIl
Kit with No. 26 wire(4), Speaker (4"·3 Oz.), Standoffs, Coaxial
cable, All misc. Hardware, etc. All parts are Individually
packaged and labeled.
All components including the wire,Hardware,Coaxial Cableand
heat Sinks areIncluded In the parts kit. This means your as­
sembly bmefrom starttoI,n,sh isonly 4hoors.
Order all 3, B20, 621 , B22 110.00
Order 5 each, 620,621, 622 95.oOlset

CIRCLE 83 ON FREE INFORMATION CARD132
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323K(LAl40SI . .. ... .50.
LMXlI5G.• .. ....• $ .75
340T-5,e. 8, 9. 12,

15. 18 Of2<tV .•• • .85
LAS141 2 + 12V3AtJ ,96

l rw - ICICI

--~l.M3II -I "
u.un - I f)_ - A
L.IrIl3C- f)
~- IIOL"'- .
lMlI7 -1.21
UGQ - 1 CICI

-- ~- -.
:-_-~-25

"'-.
~ _a

110 - .

~:~_-.¥J

SINO . 25 FOR OUR CATAl OG
FEATURING TRANSISTOAS &
RECTIFIERS, 146 H....MltSH IRE
ST., C....M.RIDGE. MASS. 0Zl.

74LS SERIES

TRANSISTOR SPECIALS
2N1J07 PNPGE TO.f • • • • • • • • • •••• • • • • • • • • • •. • ,40
2N«l4AI"NJ'GE TO-6 . ••• ••• ••• • •• • • •••••• .31f1 .00
HEPGe014 -,.,.."GE TW .15
T1P111 !iO T\f' 1 ., .35
2NG3l-Nf'N SWlTCHWGI'OWf.A ' 1.15
Mltf «OC eM Rf Tl\ANSISTOI'Il hPH •••• • • • •• • .7S
2HJmkPN SiT ().1 f1 00
~PNPSi To- :J · •• · ., • •••••• ••••••• • ••• • , .00
TP ::IIIIl5PNPSI •••• •••••• • •••••••• ••• •• •••. • .to
2N2222~Si T().l · · •••• • •• • • • •••••••••• 1OIf1 .00
2N:m'7PNP $I TO·l • • • • • • • • • • • • • •• • • • • • • • ."'1.00
2HJCril5NPNSl TO·1 eo
2HJl'IlMNPNSi TO·t:l: " fl oo
2Nl9OlIPHPSl Tom •• •• • ••••••• •• •• • ••••• . • .!SIS
2NS109PNP SlT ().:DO.••• •.•••• •••• •••••••• ,• .lli
TIP" I NPN S4TO·ZlO • ••••• •.•••••••• •• •••. • .!lO
T!Pm,.,.SiTom , 55
llP:MPNPSI • •••••• • •••••• •••••••••••• •••. • ,tIS
Tll" 121 PHP $lUlM • • •••••••••• ••• ••••••••• •. • ,eo
TIP1..,~ SiUf7 ' .00
SUD · · · · · · •••••.••.•••• • ... ••••.•••••.•. t1 .75

7«.1111 - •
:Mt..S221 - .75""'" - ..
l4lU41 - .to
1<Il$)4,2 - 1.JO
)4lUl] - 1.3)

7«.S)W - .8:1
14l524& _ HiO
74I..U41- .75
741..sm· - U O
J4lS2!51 - .•
)tlS25J- ..

14l.5257 - .•
704lS2!51-eI
14158 - 1.01)
)tlsa! - ,eo
14lSZTJ - 1.15
J«.SVt - ,41
?«..5281 - 1.10
14lsal- .•
)4lS2!KI - .71

14lS213 - M
~-Ioo

14l5t2ll - 2.00
14lSB - .10
J«.SJIe - .10
J«.S3S7 - .51
741..S311-51
1«.5m - 1.25
741..5»4 - 1.25
14lS:J77 - 1.25
741..S3II- .•
74I..S3Ill - 1.30
74I..SJIIJ - 1.30
704lSJll -1.10
74lSfJO - 1 «1
14Ls-2 - 3.00
I1 LS17 - 1.to
I1 LstI - UO
fT]I - 1.25
1m - ,M

LINEAR CIRCUITS
0AalIilQ - 4t5

=~ ::'t(l
TUIM - I.t(l
u.uol_ }!i

I.MJOl,~ -XI

""" -»
lMXII- a

~1~ :':==:LIoUlI _ •

--~L,.,_"
""' - ~
Lnlli - to

REGULATORS
LM317T . •• . • ••.$1.00
781OS,78L12 ..• . • .40
..1940 96
723 .. • . .. • . • . . • . • .50
320H. 12,15 Of24 e .90
78M06•• • •• ••• • •• •315

TTL·IC SERIES
'400 - .17 "13 - .30 7«112 - ..,
,." - .17 "73 - ." 7"153 - ..,,." - .17 7..7.. - .., 7..164 - .,
''''' - .17 "75 - .., 741115- ..,,.... - .24 ",. - .ss 7"1 6& - .70
,OX; - 2. ,.., - ... 7" '70 - 1.ea
'OX; - .,. ,<83 - .., 7..173 - .,.
'¥II - .28 ,... - .50 7417.. - .5O

"'" - -" ".. - ." 7..175 - ..,
' '00 - .18 "e, - 1.ea 74116 - .75
7..10 - .17 ''00 - .es 7..180 _ 1.110
7..11 - .22 "" - .es 7..182 - ...
7" ' 2 - .30 ",n - ... 74190 - .70
7..13 - ." "., - ." 74191 - .75
7..1.. - ... ,... - .., 7..193 - .79
7..16 - .25 ,.,. - .50 7"HH - .5O
7"17 - .25 "" - .., 7" '95 - ...
"" - .17 7..107 - .30 74196 - .75,<25 - .25 74116 - 1.50 74221 - 1.00",. .25 74121 - ." '<273 - .5O

"" - .25 74122- ... '<VI - ..,
"30 - .17 74123 - ." ''''' - .5O

"'" .zr 74125 - ... ''''' - ...
'UI ." 74145 - .., '<l87 - .5O

"" sr 74148 - 1.10 '''''- ..,
"., .17 74150 - 1.10 ~ -1.75

"" .75 74151 - .., 75325 - 1.50

"" - ... 74153 - .., 75492- U 16,... •5O 751504 - 1.10 90>, - .,.
".. ... 7..155 - .., lI8ll2 - .75

"" - .5O 74157 - .., DSOO66H- 1.50

".. - 50 7..1«10 - 50"., - .17 74161 - ...
FUll WAVE BRIDGE 12V DC RELAYS

TTL S IZE

S.P. 13XIohm coil'...
D.P. «Ilohmcol

1.25

7«:3Z _ JI
74C4.2 _ 1.110
Hen - .11
74C74 _ .10
74C1I r .10
74CII _ 1 40
74C8I - .11 1
7«:tO _ .Ill
~- 1 .25
"'C'tM _ 2 .10
74Cm - U I
"'CltO _ 1.20
74C1f1 - 1.11
74CMJ - 1,11
74Cln - .,.
74C114 _ 1.15
7«:1,. - 1.tI
74Clt'2 _ 1.10
74C101 - .JI
74CtCl:l! _ .70
74Ct1.. - 1.75
74Ct:21 _ s.

DIP SWITCHES

TRIAC's
PRV l A lOA 25A

100 .35 .00 1.66
200 .00 .80 2.10

400 .10 1.00 3. 10

Em 1.00 1.20 4.30

C1 S 206 · 4 4 POSITION 1 25
CTS 206 7 7 POS I TlO ~ 1 40

CT52'06 8 8 POS ITION1 5Q
CTS 206 10 10 POSITION 1 9'5

TER MS ;FOB CAMBRIDGE. MASS SlND CHECK
OR MONEY ORDER MINIMUM TELEPHONE.
C O D. PURCHASE OROER OR CHARGE $20 00
MINIMUM MAll ORDER $500

.1 _ .25
«lI2 _ .8
QJ - ,.
40It _ U I
81 - .•
"'to _ ,II
"'11 - II
..... - 1211" '5 - ' 1.25:: : ::
4UO - .10

:: : j~
4113 - .10
.- _.'l'Ii

""" - "7..co:z _ v
• 74(»1 - •

7«:01 _ ..
"'C1O - V
74C14 _ iii

""" - "

C/MOS
«l2I - ,II
4O:Zt _ .,.
to)ll _ ••

40)4 - 1."
«l:J5 - .71- - ..:: :: ::- - .."" - ..400tI - ••... - "4011 .10
4Qll.Z - .71
40IJ _ .75- - "«III _ .•
«lit -.25

"" - "40'71 _ 8

"" - ".". - ..
.." - ...

SCR's
1.5A SA 36A 110A

NO.30 WIRE
WRAP WIRE

SINGLESTRAND
100' . . .$1.40

CRT Cont rollers
TMS!l927Nl . ... . $ 9.96
6645 . 13.96
8275.. .. .. .. .. 16.96

ROM's
Zl32 $ 7.96
2716 4.00
MC8764C • . . . . . • 19.96

DISC Controll ers
1771 . 16.50

~: .... .~:~ ." ------,-----B
1795 . .. <6.00
1797 .. .. . <6.00
OJe;C . . . . 25.00

AL L RECTIFIERS 10% OFF
SPECIALS GOOD THRU FEB. 1983

SPECIALS

DOUBLE SIDED D IP RIBBON
CAB LE J U M PER ASS EM BLI ES

1l!lPIN4" LONG. . . . . . .. . • 2.00
14 PIN 12" LONG .. . $ 2.60

RS232 CABLE
10Conductor, 122 coior coded wife,
gray PVC ouler coYW,3/S "diameter

.40 pe rft. - 100. / $30.00
Add 20"" P<*tage for ordets undef 100 ' .
Add '0"" postage for Ofden; OYer 100' .

CPU's
: EmZ . • . $6.00

OCSOA. . 2.75
1HJA 3.75

. 68:XXllB 90.00

"" - "- - "=: .~... - .70... - ..«no _ ..
4011 - .22

.." - "4011 _ :15=::40'" - )ll

~; - .:
:: : .:
~ :.:.., - "
~ - .".... - "«:r:t _ .1!Ii
4Ol7 - .40

TOGGLESW ITCHES

FLATRtBBONCABLE
GRAY, 2Bgauge

26 conducto r . . ' .60/ ft 40 co nducto r . . .90/ft
5Oco ndueto r .. ... 1.00

7 SEGMENT DISPLAYS
FSC8024·4 digIt DL·707 C.A .. 3" . . .$ .75
C.C . a "disp lay $5 .95 FNOS10 .S " CA . •.. $1. 95
FND359 $ .75 FND$)3 .8" Ce $1.95
FND503C .C. .S $ .85 . MAN54C.C.Green . s .75
DL-704 .3 "C .C $ .85 MAN 82C.A. Yellow f .75

.5V at 800ma SOLAR CELLS
3" diameter $4.35

400 .00 .70 2.60 12.00

OOJ 1.00 3.60 15 .00

100 .so .40 1,.40

200 .40 .50 1.90 9.00

L1411·IRDETECTOR. . . . . . .3/ $1.00
FP100PHOTO TRANS.. • ... . . .... .. .. . • .50
RED LED', .2" . . . . . . . . . . . • . . . . • . . . . . . . . . . . 8/ . 1.00
YEllOW. GREENorAMB ERLARGE LED's .2" 61$1.00
M LE092 IRUD . • $ .7'5
MRD14BPHOTO DARL.XTOR. . . s .5)

MCT20PTO ISOLATOAS . . . . . . • . .•.00
IL·5 0 PTO ISOLATOR 45
t WATIZENEAS: 3.3. 4.7. 5.1. 5.6, 6.S, 8.2. 9 .1. 10,

12. 15 . t a , or 22V 6/$1.00

- 6 .96 11251 - 4.50
- 2.75 82S3 - 5 96
- 5.75 8256 - 4,50
- 8.96 11256 - 5 95
- 19.96 8257lAM96171- 7.95
- 1.fKl 8XXlO - 15 00

- 3.«) «ill2 - 5,75
1.75 Z8:1ACPU - 3.75

- 2.25 Z8)A $10 - 12.95
- 1.80 Z8JAPl0 - 3.75
- 3.00 ZllOCTCA - 3.75
- 3 ,50 TMS 9927 Nl - 9915

- 8.95 827S - 16.95 1
- 14.00 6845 _ 13.95
- 6 ,00 Ei810 - 2.50
- 29.95 f:85ll • - 2.95

CPU'S & SUPPORT CHIPS

".. ... MMl402 1.75

'''' ... 1,4114 1403 - 1.75
8130 - 2." M""404 - ' .75

"'" - 2., MM5013 - 2 .,
8131 - 2." M"""'" - 2."
llIl33 - 2." M"""'" - 2.,

""" - 2.00 MM5007 - 2."

"'" - 2.00 MM500l - 2."
MM5307 - t.ss
S Rl9041 l - 8 ,95
MM5321 - ,.,
MM5JOl - 2."
TRlOOS - 39 '

"'"""'"""'"AMD2901

"'"'212
82"
8218

""""""8150

''''8237.,,,
""

POSTAGE AD O 10% FOR ORDERS UNDER $25.00
RATES ADO 5% FOR ORDERS BETWEEN $25.00 AN D $50.00

ADO 3% FOR ORDERS ABOVE $50.00

CRYSTA LS - 2.....
1.000 " .000 fl.l+1 18 .000
2,000 5 .0CXl 8.0CXl 18.432
3,000 6.0CXl 10.0CXl 20.000
3.579

25 watt Infra RedPulse ISG2006 equiv.)
Laser Diode (Spec shee t includedl l $24.95

2N3820 PFET . . . . . $ .45
2N5457 N FET. . . . . . .. $ .45
2N2646 UJT. .. . .. .. .. $ .45
ER900 TRIGGER DIODES 4/$1.00
2N 602B PROG. UJT . .. $ .65

14 PIN HEADERS .3 1$1.00
24 PIN HEADERS .. . .75
4OPlN HEADEAS: .•• . .. 1.10
50PIN EDGEBOARD CONN.. • . 3.95
26PINEDGEBOARD CONN 2.50
50PIN ANGLECONN 3.95
20 PIN RIGHT ANGLECONN . . . . . . .. 2.25

!O PlNAfBa()NCOttHECTORS ... . . . 32 5

RS232
CO NN ECTO RS

DB25Pmale . . . $2.75
DB25Sfemale .. 3.75
HOODS 1.25

DIP SOCKETS

8PIN .13 20PIN .25
14PIN .15 24 PIN .30
16PIN .17 2BPIN .40
18PIN .20 40PIN .50

IN4148(IN914) 15/1 .00

7 WATT LD 65 LASER
DIODE(IR)$8.95

RAM'. ROM'.
21l.02·J .70 211.)'1 - 2 .95
931.0422 - 5.95 2716 + SV - ". 25
2101·1 - 1,615 1n2 - 8.95
2111Al - 1.95 2S32 - 7.95
2114U - 1.65 27'64 - 15.95
2147-3 - 4.95 82SZ3 - 1.95
TMS3«» - 4.95 825 115 - " 00
MK«XlllP - 1.95 825 123 163311- 1.95
MK«lV·3 - 1.95 82S129 - 1.95
TMs«6)Nl - 2.95 825130 - 1.95
MK«:e&-ll - 1.95 JS:!8A.J - 3.00
4116-2 - 1.00 AM92I4C - 2.95
4116-3 - 1.30 8256-5(74188A1_ 1.25
4116-15 - 1.95 74S387 - 1.75
5101E - 2.95 145474 - 3.95
Z6104-4 - 2.&1
6116-3 - 550
8264(41~·2) - 625

INTERFACE SHIFT
& DRIVERS REGISTERS

DI SC CAPACITORS
.1UF 16V. . . . . . . •10/ $1.00 ,.....•. 100/$8 .00
.Ol UF35V . 16/ $1.00 . 100 /$5.00

TANTALUM CAPACITORS
.22UF 35V 5/$ 1.00 1000F2OV _ $ 40
,47UF 35V SI$ 1.00 22UF 10V _ $ :30
.68 UF 35V 5/ $1.00 15U F 16V 3 f $1.00

WF 20V 5/ $1.00 30UF 6V 5 / $1.00
2 .2 UF20V 5/ $1.00 33UF1OV $ •.a
3.3UF lOV 4/ $1.00 47UF lOV $.85
4.7UF35V 41$1.00 68UF 'OV $1 00
6.BUF35V 3/ $1.00 1lOUF 6V $ :75

200UF lOV $1.75

36 channel
converter

$4595

Quantit y Discounts. Visa. Master Charge
Add 5070 shipping - Mich. residents add 4070 sa les tax.

Send $2 for complete catalog
of converters and unscramblers

CONVERTERS
DESCRAMBLERS

Largest Selection
of Equipment Available

$Buy Warehouse Direct & Save $

36 channel
wired remote

converte r
only

$8895

PHASOR PAIN FIELD - Patented and recently developed
inourlabs is being testedby sov 't forriotcontrol. Soon tocome
underweapons restrictionsasan infernal machine . Easily hand­
held. Hazardous IFNOTUSED WITHDISCRETION.

• PPF-1PLANS (soldforanimal control) $15.00
INVISIBLE PAIN FIELD GENERATOR - Produces a di-

• recnona: field at moderately intense pain to back of head up to
50 ' . Cigarette pack size enclosureiseasily hidden.

• IPG-3 PLANS .. . $7.00 IPG-3K KIT& PLANS $44.50
IPG-30 (assembled foranimal contron. , $59.50
PHASOR STUN/BURNING WAND - Produces sutticlent
electricalenergycapableof burningtlesh. lntencedasaperson­
al defensedevice.
PSW-3PLANS . .$8.00 PSW-3KKIT& PLANS .. $59.50

RUBY LAS ER RAY PISTOL - Intensevisible red, burns,
hazardous. with partssources.

~~B;:M~~ SD(,i~C~~~~ a~s1~u.::e~~neraies · 20-40'~~t~s~
continuouspowercapable of burning. cutting , hazardous. (with
all partsources) $15.00
LASER RIFLE - Prod uces 200·3000 pulses of 30watt opti­
calenergy. Portableand easily hand-held.
LRG-3 PLANS $10.00
LRG -3KKITPLANS(minusdiode) $129.50
POCKET LASER - Forthe beginner. visible red " optical
version " , non-hazardous .
LHC-2 . .. .. $5.00 LHC-2KKIT& PLANS . .. . . $24.50
HIGH POWER ED PORTABLE ENERGY SOURCE
FOR LASERS AND MAGNETIC WEAPONS - Explod-

~~S~~r~t-As~f.kW$~~iiJfC Mi~~~!f~~~ & PLANS. .. $49.50
PARTICLE BEAM WEAPON - PLANS . . $15.00

INFINITY XMTR - Uses telephonelines for selectivehome
oroflicelistening whileaway on businessorvacation
INF-1 PLANS. . . . . . . . . . . . . . . . . . . . . . . . . . . $15.00
SEE IN DARK - Long range , total darkness.
SD-4 PLANS , $10.00
LONG RANGE WIRELESS MIKE - Crystal clear qualify

• - miniature.
FBT-7 PLANS .. . $7.00 FBT-7KPLANS & KIT.. . $34.50
WIRELESS TELEPHONE TRANSMITTE R - Long

~~ij _at~oL~~~·$10.oo VWPM-5K PLANS & KIT $34.50

sendfor FREE catalogcescnptcnof aboveplushundredsmore
plans, kitsand completeditems. We accept MCor Visa orwhen
ordering, send check or money order. We payshippingcharges
'onorders overS50.00, otherwise include 10% withrernntance .
SEN DTO : SCIENTIF IC SYSTEMS

DEPT. R8, 80X 716, AMHERST, N.H. 03031
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~I pineapple rM

The Alternative! The Compatible!
The Affordable! 48K Color Computer!

Fully Assembled!
FEATURES:
* Fully compatible with Apple ® 11+ * Built in 2-watt amplifier for realistic* Singleboard for easy assembly sound effect with volume control
* Popular 6502 MPU for large * 8 on board peripheral connectors

amount of software for expansion* Game paddle connector on both * 14 key numeric key-pad
(please add 5%shipping and handling) sides of case * 5-amp switching power supply

Easy to assemble! All components are clearly silk-screened on the high quality double-sided
mother board. All integrated circuits, Ie sockets, per ipheral connectors, keyboard , switching
power supply and the professional high impact plastic case are included.

$645~2cH

51J4" Flexible Disc Sale

: -. - -
' , ;; . ;;;:... ....
I -

~ "': l t " _
t . _ 1

to - :

•AP-II model is co mpat ible with Apple II but not manufa ctured by Appl e Computers ,
Inc. " Apple or App le II is a registered trade mark of Apple Computers, Inc.

.~ ..~"~ ."

j- •• '~' . •
. I- . - .

$99.95 ea.

-_ ,-- -

, , . : ; .. . .
.... ... , I ~ ~ _ __ •

• • .. . t _ " - ., •

: U.. , .. ··: .;~':

Switching Power Supply For
Apple®, AP-II, and Pineapple Computer

Compact size switching power supply.
Specification: 4006A 4007A

+5V at 3A 5A

-5Vat 2A 3A

+12V at .5A 1A

-12V at .5A 1A

4006A .. .. . $99.00 ea. 4007A . .. . . $145.00 ea.

Size : Width 3'h" , Depth 9"1.." , Height 2'.4"
Size and mounting holes will be same as the one used in
Apple II.

Replacement Keyboard
For Your Apple®II Computer

Got a bad Keyboard? Here's the alternative!

* Full ASCII code
* N-key rollover function
* TTL level output
* On-Off indicator
* Low power consumption
* With upp er/lower case function

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 minu tes ! $49.95 per kit

16K RAM Card Kit For Your
Apple® & Pineapple' Computer

51/4" Disc Drive 100% Apple® & Pineapple'
Compatible We did it once, response was great!

CSi
- Now we are doing it again, don 't miss it!

• $295.00 ea, w/o controller

• $385.00 ea w/controller

$2.25 J$2.25 10-99
$2.25
$3.65
$2.45
$3.05

MODEL: AP-II

case everyoneAt last! Here's the computer
has been looking for!
Ideal for your homebrew
•AP-II 6502 MPU based computer.
Made with high impact plastic.
Color and shape are compatible
with the standard Apple II
computers.

Introductory Offer
$150.00 ea.

Keyboard not included see our Ad in this page.

6502 MPU Based Computer Motherboard!
You ask for it, you got it!

* 48K on board memory (4116)
* 12K on board EPROM memory

(2716 or 2732)
* 8 expansion slots for peripheral

ca rds
* Composite-video output* size : 14W ' x 8'h" $99.95 ea.

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

M13A411X 5\4" SSDDSoft Sector
M43A411X 5'h" SSDD10 HardSector
M53A411X 5\4" SSDD16 HardSector
M14A411X 5\4" DSDD Soft Sector
F111111X 8" SSSD IBM compatible
F131211X 8" SSDD 26 sectors128 bytes

~
High Quality 16K RAM Card Kit

(no cable required)
~ Same feature as the one we've been selling but without the
• mess of Dip-wire for Apple ® & Pineapple". $59.95 per kit

• Apple rs a reqtster ed trade mark 01 APPLE COMPUTERS. INC. ~ STORE HOURS
SHIPPING AND HANDLING CHARGES Min imum Ord er $1000 I C. llf . Re, ld enl . add 6.5% \.........-..J

Unde ' SSO 00 PUlch... Ov. r $SO 00 p.."ch. ,. Sales T. ... Phone Order. Accepted on VISA or MC MON -FRI - 10-7
Inl ld . C.hfofn'. 10% 5% ONLY, NO C.O D.'s. Prices subjec t to change .. SAT
Qu1, .de c•.,, (Inc I Me JllCo & C.nlld.' 1S% 10% wit hout notice - 10-6
Ovene., 25 % 20%
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MARK IV -1 5 STEP
LED POW ER LEVEL INDI CATOR KIT

This~ st ereo level ind icator kit con s ist s of 36 e-eeter
LEO's {15 pe r chann el) t o ind icate the sound level output of
your amplifier from -36dB to +3dB , Comes w rth a well
de stgned silk sc ree n prmted plastic pa nel and has a ..lector
sw it ch to allow floating or grad ua l ou tput indicating. Pow er
supply is 6· 12VeC with THG on boar d input s en sitivity ca n·
tro is . This unit c an work with any am pht ier from l W to
200W1 Kit include s 70 pcs driver t rans istors , 38 pc s
matched 4 -c olor LED's , a ll oth ... ele ct ronic componen ts ,
PC Board and front pa nel.

MARK IV KIT

$31 .50

.- - - - - - - - - - -...
-:.. - .. . .
• - , • •• •• _... e

- - .. .. . .
.'-- - -- - - - - - - - - -

REGULATED DUAL VOLTAGE SUPPLY KIT
± 10 -30 v e c @ 250 ma adju st able, fulty regulat ed . Kit
inclu des all electr on ic part s , filt er c ap acitors. IC·s. he at
s inks and PC Board .

$ 12. 50 r k it

19" RACK MOU NT CA BINETS

POCKET LIGHT
C om pl e te w it h 5" fluo re s c ent tub e ,
p o w erful bul b and ha ndy Strap . Run s
on 3 pes . 15 V " C" si z e batte ries (n ot
included ). It' s a prac ti c al. convenient ,
p o werful s po tlig h t a n d flu or e sc ent ligh t.
Its s u perio r q u a lity is ideal for indoo r o r
o ut door us e .

LOW PRICE $7.50

WIDTH DEPTH HEIGH T PRICE

11" 11 '6 " 3 ' $2 550

" . 11 '/1" 5 ' $31 50
17 " 11 'h" r- $39 50

BI.,ck .tnOdlzed fron t pane l With bl"ck te xtur ed c..se

SPECIAL $16.50

LASER
SUPER LANTERN

Brill iant fluor escent lantern
with 9" 6 watt fluorescent
tube . Feat ures inc lude :
Powerful dir ect beam spot­
light with W prefocus bulb :
Buzzer horn - either con­
stant or time intervals of
sonic ala rm; Twin blin ker
-red ambe r flashing o r red
& amber flashing on time
int ervals: full y adjustab le
nylon strap. O pera tes from
o size ba tteries o r plu g s
int o ve h ic le c ig a r lig hter
socket.

O UR l OW PRIC E
$5 ,50 e a c h

6·WAY AIC ADA PTOR
Inpu t 110 VAC Output 3 V. 45V. 6 V. 75V & 12 V DC

Curr ent 300mA

DC servo feedback circuit makes this power
supply a must fo r our TA-2000 amplifier. The
TR-747 will monit or the operat ing conditions of
the TA-2000 power amplifiers. MODEL TR-747

$24.95 per kit

SUPER FM WIRELESS MIC KIT - MARK III

ThIs new deslgMd circuit UMI high FREQ FET tla nsl.tors ~iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiil
w11tt 2 ,tlg. pr. ...mp . Tranamlts FM range (aa-120MHz) up ,
10 2 blocks away and with the ultr a ..nsitlft conden ser
mk rophoM Ihllt Come l with tIM ki t a llows you to pk:k up
a ny IOUfld within 15 tt. awa y. Kit Includes all e6ectronlc par1l .

csc colli and PC 861rd. Power suppl y iVDC.

FMC-l05

S1 1.50~K1t

*SPECIAl*
EXCELLENT PR ICEI

MOD EL 00 1·0034
$29.50 Per Kit

Tran sformer
$10.50 ea .

Only $44.50
X'fo rme r
$4 .50 . a.

fl · .. • ...
: .~"'~~J : ~

I ..... .-...~ . - -.-. . ' : . ­.". .-. -
.,,--'- :. ,

Cuts off w hen circ uit is s horted or over k3l1ded to protect
you r amplifier as wel l a. 'you r s peakers . A mu st for OC L
"tr"Uitll KIT FORM sa 75 e a .

l OW TIM OC STEREO PRE·AM P KIT TA·1020

TA- 323 60 WATTS TOTAL
30W + 30W ST EREO AMP KIT

This is a so lid s ta te a ll t rllns istor circ uitry with on board
ste reo pre- amp for mo st microphon e o r phone input. Pow er
output e mploys 2 pa irs match ing Da rlingt on Tran sis tor s
driven by the popu la r 2N3053 Drive r Tran sist or s. Fo ur bu ilt
on board contro ls for, volum e, ba lance, t reb le and bass.
Power supplv requ ires 4BVCT 2 .SA tra nsformer. THO of
la s s tha n 0 .1% between 100H z-10 Khz at fu ll pow er. (3 0
Watt s + 30 Watts loaded into an).

ELECTRONIC SWITCH KIT
COND ENSE R TYPE. Touch On- Touc h Off. Use s 74 73 IC
lind 12 V relay $5.50

POWER SUPPLY KIT
D-30VOC REG ULATED. Use s UA723 an d 2N3055 POWOf
tran sistor. Output can be adju.ted from 0 -30V @ 2A. Com­
pfete wit h PC Boa rd and a n elect ron ic parts .

TRANSFO RMER S9 .50 e a.
POWE R S UP PLY KIT $ 10 .50 e a .

1 WATT AUDIO AMP
All part s are pre-a ss e mbled on a mini PC Board . Supply
Voltag e 6 ·9VDC SPECIAL PRICE $1 .95

6W AUD IO AMP KIT
TBA810 wi th Volu me Control. Pow er S upply tS-18VDC

Only $7,50 e e . -----

SOLAR CELLS

Incorpo rat es brand·new DC d esign that give s a fr eq uency
res po nse from 0-100Khz ±O.SdB. Add ed fe at ures like
to ne defeat and loudn es s co nt ro l let you t a ilor yo ur ow n
freq uenc y s upplies to eliminate power fluctu at io nl
Sp ec ifications: • THO/TI M les s th an .00S %. Frequ ency
res pon se OCto l 00 KHz ±0.5d B • RIAA deviation ±0.2dB
• SIN rati o bett er t hen 70dB • Sensitivity Phono 2mV
4 7K/Aux l00mV l OOK . Output leve l l ,3V. Maxoutput
15V • Tone co ntro ls Ba.. ± 10dB @ 5OHz/Tr eble±lOdB

• @ l SHz • Pow er supply±24VDC @0.SA.Kitcomeswith
re gulat ed pow er s upp ly, all you need is a 48VCT t ransfor.
mer @O .SA.

TA-l 000 KIT

$51 95
Power~ormer

~

Dynamic Bi" s Cless " A" circuit des ign ma kes thi s un it
uniqu e in its cla ss . Cry st al cle ar , 100 w att s pow er output
w ill sa tisfy the mo st pick y fans . A p erfect co mbin at ion
wi th the TA-l 020 low TI M st ereo pre- amp .
Specifications:. Output power lCOW RM S int o 8n,
125WRMSint04n • Freq uencyre sponse l0Hz-l00KHz
• THO le ss th a n 0.01% • SIN rat io bett er th lln 80dB
• Input se ns itivity l V max . • Pow er s upply ±40V Gl SA.

SANYO UH F VARACTOR TUNER
FO R UH F C HANN EL 14 -83

Tuning volt ag e +1 -+2SVOC. Input im pedance 75n. IF
band wi dt h 7- 16MHz. Nois e figure l' .5d B Max. Size 2 %" x
lv." xy.... Supply volt ag e 15 VDC.

Mod e l 11 5-B-40 3A. Video IF 4 5.0MHI
Mod e l 11 5-B·405A. Video IF 62 .5MHz

$35.00 88.

This Audio Frequ en cy Spectrum An alyser "nalyses a ud io
signals in 10 oct ave s over II dynamic ra nge of 30dB. The
techn iq ue a llows t he s o u nd co lo rat ion int ro duc e d by
unw anted room and sp eak er re son a nce s to be subs ta n­
tiallvelim in ated.

The TA-2900 provid es a visual pre s ent at ion of t he c ha ng­
ing spe ct rum t hru 100 red LEO disp lays , so you c an act ­
ua lly see proof of th e eq ua lize d s ound you 've ac hieved .
Th e TA-2900 kit comes w ith 11 11 th e ele ct ronic compo­
nent s , IC's , pred rilled PC bo ard , t he instruct ions and a 19"
Rac k Mo unt type metal cabinet wit h profe s s iona l silk­
s creen printed front pan e l.
• Input S ens itiVity Ta pe Mon ito r/l OmV - 18mV SOK n.

Sp a aker Terminal/0.2W - l 00 W Bn
• Disp lav Level Rang e (all oc t avesl2dB p er s te p/-14d B

t o - 4d B.
• De lay Tim a (1KHz ) Fas t/1 8 d B/ s Slow/6dB/ s
• Pow er Inpu t 117 V or 2 20 V AC SO/60 Hz.
• Pow er Co nsum ptio n 36W
• Dimen s ion s 482(W) x 102 (H) x 250(0) m m.

$99.50 per kit

Tune r is tha mo st im portant part of the c ircuit. Don't let
tho se $ 19 .00 tuna rs foo l you.
All un its are brand new from S anvo . When ord er ing please
specify model nu mber .

AU DIO FREQUE NCY SPECT RUM
ANALYSER KIT TA·2900

o-r- ._-· : - -
. - : - ~ - ~'; .

- «: - - -_ . _- - - -

TA-800

A GOO D BUY
. t $65.00
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C RYSTAL CON TROLLED
W IRELESS MICROP HONE

SYSTEM

$ 15 .508.11 .

ULTRASONIC SWI TCH KIT
Kit incl udes th e Ultra Sonic Transd ucer s, 2 PC Boa rds for
tra nsmitter and rec eiver, a ll electronic part s and inst ruc ­
tion s . Eas y to bu ik! and a lot of us es suc h a s remote contro l
for iV, garage doo r. ala rm syste m or co unt ar . Unit oper at e s
by 9 ·12VOC.

No Fcc t jcen..

....,,.d. I
OUR PRICE $49.50

AddIUona l Mk:rophone
(Tran smln er) Available

AT $28.00 each
MURAWMS-4 9

120W PURE DC POW ER STE REO AMP KIT

W H I$TLE ACT IVATED SWITCH BOARD

All bo ards ar e pre- ass embled and tes ted. Your whi stl e to its
FET cond e ns er micr ophone from a dist anc e, es far as 30
fee t aw ay (se nsit ivity can be easily adjus t ed). w ill tur n th e
sw itch on a nd if you whi stl e aga in, it w ill t urn off . Ideal for
remote control t oys , elec trica l appliance such lIS lights, cof·
fee pot s, TV, Hi·F i. radio or oth er projec ts . Unit w orks on
9VOC .

MODEL 968 . $4 .50 ea .

Tran smitt er : FET mk: for flat
30Hz-1SK Hz response . X'ta l
controlled 49 MH zAM Band
for drift·free performance. 100

MWoutput{ ran ge approx.
'/. mile) fo r rel iable

long range t ra ns·
mission. Powe red
by a 9V radio bat ·

IIIIU...r-I;;;;;;;;;;:::J tery (in clud e d).
Rec eive r: X'ta l
controlled loc ks

on 49 MHz t ra nsm itt er signa l. On pan el VU meter , mon ­
itors th e s ig nal s t re ng th fro m the microphone . St andard
phone jack o ut let connection to a P.A. or oth er phon e
inpu t . 9Vbatt ery inc lud ed . This prof e ssional setis ide a lfo r
on sta ge, in fie ld. ch urch. in hou se or outd oor use .

"FISHER" 30 WATT STEREO AMP
MAIN AMP (15W M 2). KlI Includ e. 2 pes . Fishe r PA 301
Hybnd IC, aUe lK tron lc pan. with PC Board. Power supply
tll5VOC (no t Included). Pow-r band w11t1 KF , ,,..3dB).
Voltag e ga in 33dB. 20Hz-20KHz.

Super Buy
Only $18.50

Gett ing pow erhungry fro myour sma ll amp? Have to watc h
you r budget? Her e' s a good so lut io n! The TA· 800 is a pure
DC a mplifier w ith 8 bui lt in pre-a mp . All coupling c apaci­
to rs ar e elim inated to give you a t rue re product ion of th e
mu sic . On boa rd to ne a nd volu me co ntro ls combined w it h
bui lt in power s upply make t he TA· SOOth e mo st co mp act
s te reo a m p ava ila ble . Sp ecifications : 60W x 2 into an .
Freq . ran ge : OHz-l00K Hz±3dB. T HO .01 %or bett er . SIN
rat io: 80dB. Sen sit ivity : 3 mV into 47K . Pow er Req uire­
ment: ±24-40 Volts.

MODEl TA-2000

$83.95 per kit

• 0 to 100,000 Hz (at lW)
+OdB, - l d B

• SIN bett er than l00dB

• Le sl than 0.01"-' total
Harmonic Distortion.

Introdu ci ng our TA-2000 200 w att s P.P . Super Mirra.
Ampl ifier Kit.

BVusing four stages of modem P.P . S uper Mirror Circu it
THO and TIM are kept undlK 0 .0 1% at rated output'
SPEC IFICATIONS : 200W RMS into 4 or sn

SANYO ANTENNA SIGNAL 800STER
This Boost lK is s pecia llv de signed fo r UHF Chan ne ls (14­
83). After in s t alling (between th e lJI1ten na input c"ble lind
thti UHF t une r), this unit w ill provid e a mini mum of 10dB
gain . thet is appr ox imately 2 times better th an you are s ee­
ing~. Ide a l for those who !ive in apa rt me nts th at ca n not
put up an outdoor antenna. Small in size, only 2" x 1y," x 1" .
Su~ volt age is 15 VOC. Back In Stock.

PRO FESS IONAL FM WIRELESS
M IC ROPHON E

PROFE SS IONAL REGULATED
VAR ISLE DC POWE R SU PPLY KIT

GOOD NEWS FOR HI -FI NUTS !

*NEWITEM*
MOD EL001 -0076 .

$ 12 .5088.

Mad e bv cn e of th e le a d in g J apane s e man ufacturers . Thi s
factory ass e m bled FM w irel es s mic rophone is pow er ed bV
two AA s ize b atterie s . It t ra ns mits in t he rang e of 8S- 108
MHz . Elem ent is bu ilt in a plast ic tub e typ e e ase w ith an
o m ni-directiona l e lec t ro n ic co nden so r mic rophone unit .
By using a st andard FM radio, sig na l ca n b e he ard any­
where on a one·lcre lot . So und qu ali ty was judged " very
good." MODEl WEM ·36. ON SALE

WAS S16.50 8.25 each



- SingleSIdt!l Single de nSi ty
- Re moved fromtqulpmenl to

1n,1,11DSOOdrl'IS
-I ncludes data &scl'ltmallts
.Untesltd, complete

MPI/CDC 9404

"SELECTRIC" 745
I/O Printers

Cleaned at Adjusted
Fully Operational

Plus Shlppmg 1520 00 ea Pkq )

Plus Shipping 2/$1 ggoo

.No lime totest 'em

. c.mpl ,l, . 11Il
dfIVef lnptlts

.IBM moo,1 745 110 p/lnl~

eliseas a typewriter or printer

-2 wire 5enal lnlerface
.165 cps 132 columns

NEW ON LY

$65000

CIRCLE 67 ON FREE INFORMATION CARD

. SInOI, Sldt1I. ' "l'll' dtnSl Iy

. Approx 1/4 Mb " pa;lly

. IBM comp,llbIl
- Schema.tlcsinc . less

jIOWlf supply""
.UnllSted. COlTljllel.

CENTRONICS
501 Printers

Plus Packaging
and ShIpping

SURPLUS COMPUTER BARGAINS!!!
8" FLOPPY DRIVE BARGAINS

SHUGART SA-901

Plus Shipping 2/$1 ggoo

.Unused In original package

.Parallel ·'Centronics·· interface

UHF-TV PREAMP
(As leatured in Radio ElectrOlllCS

Marcl1lMayart~\es, 19B2)
This inexpe nsive antenna
mounted preamp can add
more tha n 25 dB of gain to
)lOursystem. Lo ts of satisfied
customers and repeat orders
for this high quality kit, which
includes alt component part s,

:;lB~'I;,as~ .~w.e,ifi.~b
. Assembled verston $57.50

APPLE
HEART RATE .OMITOR
elk3!SlKts polseratettwougtlhno«attached......
_low cosl one ewntng krt ilsStmbly
• = neIq uage PfOQlim source cocIe 11-

. Atlachesto ~ oarnt port

• Glu t lorIlltfJeOl'lleflltrsorhe,atthenthuSIaSts
-lnckJdes all~ts, PC80S. CatMe

KIT-$39.95
VOLTAGE-MATE

1_....._lIlllllll .._~
.C/DC,.... _

TTPtCAI.QIJ:
• B.ltterypowered IJ'{lteds
eap aITlCl des9lS
• EleCtronICS to Il.dos. v.m & Ifl.ldts
• Microprocessor applglJOnS
• RS-232 IfIlertKt voltaQIS
• +25'1m EPROM pr09fatnn'lefS
eM IJ$K: Cll'CUI!s
_Portable eQUlpITIeIlt
• Dynamic RAM SUbStrate w1laoe
• My iIIPI)IlcabOnneedtng hIohtr etflCltI'\CY
FUTlIU:
-Three rnodes of operatlOl1

step-up
step-down....,,"'"

• Jumper·selectable modts01operatlOrl
_ Input voltages 5 to 15 vue
• ~tput voltages -2-4 to +30 YDC
• Currtnt dl'aw 30 10250 IN, hlQher N fen!s

Wllha nexlernalpus trall$f$tor
• HlQh effoency design

PRICE $22.50

MICRO
ART

M8C1000
IPECIAL 1I1T1W ,"UIl I.CII.E.
-1-80 CPU • RS232CPORT
- 64 K8 RAM _CP/M
_328 K8 FLOPPY -$ BASIC
e 12" GREEN SCRE EN • WOROSTAR

(80 x 25) • CAlCSTAA
• CENTAON ICS/

EPSQN PORT

SPECIAL $1,995
"" SI>pponQ

LOW PRICES
EPSOI Pllmll/IIC 101lTDII
CALL FOR RAPID QUOTATIO NS

alTl• • arnnt. ClIUIT HAIU
(ULN) 2232S299 51S10 00

Ie ONLY(Not mounted GIlbrei)
$175 10/$1000

ChnALI-•.17I1U UI9ge 1.1.1l 2.9S

"'•• ur l
Green. 7/100 ; Yel low, 71100: Red. 10/1 00

100/13 00 10011300 1001900
••ml. CUPI - 12t1.00
u,n SIIIIlIILm"

1000li SOV75e Of 10/600
Huf 25VJO/$100
-47ut-40V10/$1 00

Inn 11i1. 11.... 5/$1 00
.ltl f ' 111 11' IYW/UL 61S' 00

.,.1171 IIPIIIIU"ITUlSIITII'O/$100
In ' I n . I III H (1WSl 201S. 00

.m F1ft .I~ 1"11' IIIC 20/9ge
CIIIrml IWE ClI'ACITU (1UUJ' l) .

11."Hf$199
ftl' .....eta.. Alt•....,. ItichIIe_;......1-

$3995/BlueGrommet AV·18-4,GretnGronvnel
" Y-166 andBlack Grommet ""V·157... IJo_k....

CMtnt .... $3495/BM 1906-4Prong,
BM 1957 7 Prono

eSANVO
AfFOII\AII.E,
II I
PElFOIUlCE
CD PU1U

TII'IIII: MICRO-MART accepts Visa MCandtelephone COO·s. Minimum order 510.00. Shipping­
U.S. orders. 52.00. Canada and othercoinmes 53.50(includes ins.). Shipping rate adjusted where
applicable. NJresidents add 5% sales tax.

.ICRO·.ART • 508 CEMTRALAVE••WESTFIELD, NJ 07090 • (201) 65'~008
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INSTRUMENT CASE
Beautiful solid anodized aluminum
case with insert that holds up to
six l"x4" cards. Two lense colors!

US$8.39 HIZ"hx4-lIZ"x 3-1 /Z"d

10 AMP POWERHORSE !!
5VDC Computer power supply. 120 VAC
50-400 HZ input. External sense

LIMITED llUANTlTY US$7895!

f TECH ELECTRON IC
; lIey COMPONENTS

J PO BOX 576
BROOMFIELD. COLO. 80020

FREE Catalog with order (70e without)
ADD $2 .00 for postage
US MONEY ONLY PLEASE

.., lO· UP

SUi $1.12

r ss 1.111
35O '",.. 1.12

", 127,.. 1.87

'''' '55
'" 1.31,.. ''''r s '"ar '".. "Hi t a•
••11 33 7

", 2_2 1

," ,..
," ...
." ,..
." ,..
'" ,..,,, ,..

•

POPULAR
MISCElLANEOUSPARTS

10K Volume Conl ro l
w it h OPDl swilch . •. $1_.9

10 ·Up 1.19
',.* 10K Th\lmbwhMl pol'

1·12 . 3il
13 · Up 29

Toro lds · T3(}1 2 . . . • • • . .46
2O·Up . . .25

Toro ld s · T37·2 .38
2O· Up 25

UHf · VH f · FM

~
SPLITTER

~
. 4G-9ooMHz

co ',., . , Ask

"'~- ' For
'-" RF2TV

, Low l OSl 3 5-4 db, Low 'lSWR

W~t lrprool 1·9 s2.49 ...
Ho\l , .ng 1Q.up '1 .89 ••.

OPEN
TUES · FFU

10 · 8
SAT 10 ·5

CL.OSED SUN • MON

- NO MiNIMUM ORDER

POPULAR le's

TOP QUAL.ITY
NO SECONDS

PROJECT
BOXES ~
Wood;rain u==:nl
Th iS box is 111,4' "1/1 · . 'h "H ·
6 ",, "0 Wit h a r. movabl e
alumInum U·sh aped chusls
11'"W · 3 Y:t"H · 6" 0 Insi de

' 12.50 ...
4 Of mora s10.95 .a,

"'. t?'"< WINEGAAD
.... DElUXE

\ _.::~ SWITAC:

~ TY· l05l
Fo<

CATV · MATV • VCR

75 ohm· SKIdb Isol.tlon

Will" Til., L..t ' 6.95.a.

Whit.
They
Las t

' 3.50 ...
5Ot_ '2 .25 .

UHf
TUNERS

Con llnuoos
Tune Mode l

lM o3&ON 2 watt Aud.o~ Amp
LM-3&llN-3 Low Voliag. AudiO Amp."""',..,
NE-564N Dlg!! al Pmo,. Loc ked loo9
LM ·56~ PM .. Lock ed Loop
LM·73JN Video Amp
Me·1330 Video Ot IKtor
Me·1).411 Video If Amp
MC 1350 Vldeo lfAmp
MC·13152 Video II Amp AGe
MC 1358 AudlotlAmp

AC LINE CORDS ...... MC.1314P RF . Modu lator

,~~..:. ~~ 1'1:;, ~~:~ ~~~~~~ Ulator
,.. LM·1800 PLL St ltf to Oe<:odtr

~rf~.YI;~go:~~I~· \ { .. LM·1P\l ~~~~~':kl~llOlATllllS
Prestrl Pped and tinn ed ends 1l.Hl105 5 VOlt~; t ..... Volt. Reg
for usy Insta lla li o n. LM 1808 is VoIl P~tl l'l't Volt. R~

1 . 9 5ge ••. LM·7812 12 Vall PosIlI ... VOII Reg

10 · 99 49C••. ~:~;~ ;~ ~~:: ::::: ~~::::
AC-6G 100· Up 3ge N. LM·7iS2. 2. Vall Pos " ..... 'loll Reg.

POPULAR
MICROWAYE

PARTS

Hook up shee t Inc lud ed

Now ' 5.49 ••.

SURPLUS
AUDIO& VIOEO

RFMOD~. ~ •

--:l .1~ 1

MRF ·8(l1 •• •• • •• • • • • •• • • • . S275
II·Up •• • • • ••• • • , •••••• , 2_111

MRF-ll1 1 ", •••• " , . , ... . , 348
{I ·up •• , •••. , •••• " ••• • 312

MB[).t 01, llo!
CHIPCAPS ·OO1mld .. ",. ~

2lS·Up 30
2N6e03 I'O<~ lolA'~ . ••• , ,.

·34.95 ~

R.F. ~
ELECTRONICS ~.
1056 N. STATE CO LLEGE BLVD.• DEPT. R
ANAHEIM . CALI FORNIA 92806

PERSONAL CHECKS HELD FOR CLEARANCE
INC LUDE POSTAGE - SHIPPED SAME DAY RECEIVED

'10.95 ••.
' 8.95 ••.

•
Sanyo YOUR Mit sumi

• 5 MHz CHOICE 45 MHz
Output '24.95.e. Output

C. llfOlOllanIJfyPr;u.

j I

SCool
20< .....

BRAND NEW UHf
VARACTOR TUNERS

OPTK>HAL
W' fl.toljar4 UH F

Antenr\,lP'Hmp
18clbGa.,n

' 39.95 ...

POWER TRANSFORMER
2. " CT, 400 rnA.
Mad. in U.S.A

3·POSITION COAXIAL
PUSH-BUTTON SWITCH

For TV & Ytdeo ca ' Htt. rt<:Ol'del's.
H. awlly sltttl<ted_ f>roorIOts maxI
my"" IlQlaloon. "FM connec lors
acct-pl~CNx,alcabltwl lh

F59 " llIrog, . Pu,hbvlton 'IIftlct-. ,
ar.toprnouro.ttodCYloulStOfllust1
wlH mounll",," 3 75-oNn ' ''ISton
~)' ler""lnat.an)' u/llJS«I

potltoon,Slzt.J.tll' 18~x2'\j,·x2~. SWOOJ How '6.95 ...

SPEAKER CABINET
Popul ar ..puker cabi nets for
those lamou s hom e brew TV
crrc uns . Speakers Inc luded.

Cabinet Dimenslon$;
7""" wid e x 9 '12" high x 5 'h"
deep . Rem ovable 118" th ick
back cove r.

' 3.69 ... 10 · 411 ' 2.75.. . 5OOfI'lKM'. '2.25 ...

WINEOAR D
75 OHM UHf YAGI ANTENNAS

~
USA H~v:.~L~:~:g~~E~~~~~~:~~A

.. ~::..:- Fle<:etveall I IMIEXTRA C....BLE TV "M I08ANO~ I SUPfRBAN O
CHANNE LS Of! you. UHF DIAL •

Ellmln al.. lne I'IoNd for rel'lll rlQ or I",'ng . Thl ' stable and
==-===",. llable system t on....rt l exl,. table TVtN."",I' so they CI/'l

I :''':':=:'~ttlt l be r:;;;;Tc;~~ ~7~~~ne;A~/~r ;:;~ CAB LE TV!
The .YIlam , 11ows )'01/ 10 progr am bo th pe.y (~Y TV o.eoder ft<! I,ur e<ll .nd stanGai'd

:=hl~M;::~':.~1 ~~~~ona~-:~ - whi le y('u ar. Now 528.9 5...
Slmpie tOln..tal lan<"~Ymak.oITV wllh~__I'\,i!'~

NOW AVA ILABLE
NEW TUNEABLE DELUX MODEL CVU·1000

@ OR DER NOW
TO LL FREE

800·854·4655
OUTSIDE CALIFORNIA

714-635-5090
INSIDE CALIFORNIA

MAI L ORDERS WELCOME

12 db GAIN

CHANNELS 44 • 52

' 8.95 ."
lOR MORE

'6.95 ...

C/)
()

Z
o
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fo­
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800-854-7393

Double Fuzz Box
Hook between amplifier and guitar
for expanded sound . Select differ ent
Fuzz 1 or Fuzz 2 sounds . Battery
operated. Parts, PCB and instruc ­
tions are all included.

Order Model 138A . Only $16.60 each

IIS::l FM Wireless Mic
OJ Broadcast through any FM radio or

listen without being seen. High sen­
sitivity . Battery operated. Comes
complete with parts, PCB and in­
structions.

Order Model 143A Only $9.70 each

CIRCLE 3 ON FREE INFORMATION CARD

Only $19.30 each

Digital Car Clock
4 digit mini-LED display, adjustab le
crystal time base for accuracy, IC
clock chip , 12V operation. PCB, in­
struct ions and all parts included.

Order Model 139A

Sound Operated Switch
Switch AC ON or OFF with just a clap of your
hands. Latching Circuit with Sensitivity Control.
AC operated . Includes all necessary parts , PCB
and instructions.

Order Model 147A Only $13.20 each

i:f.j Battery Checker
~ Unique bar graph LED readout

shows condition of 1.5V or 9V bat­
teries. Precision resistance ladder.
Battery operated. Comes complete
with parts, instructions and PCB.

Order Model 136A Only $11.90 each

(In CA 714-540-5480)

Send $1.00 forCatalog [over 60 Kits]

G k (Refundable with 1st Order)raymar Box 17359· Irvine, CA 92713
SATISFACTION GUARANTEED

Grayrnark Electronic Kits
Quality Products for 18 Years

lZll.~MC & VISA order. ~nlY call TOil;" I__----::--::-:-::-:-:"-:-:- ~:---......i
CA residents add sales tax' We pay shipping on orders r---:';;';"'~~""::"":":""::":"=':~----.

over $25.00, otherwise add $2.50. Sorry no COD.

SPECIAL
2SC867A .... 2.95 AN214Q ..
2SC1034. . . .. 5.95 STK439 .
2SC1114..... 3.45 UPC1181 H .
2SC1308K. .. 2.25 UPC1182H .

CIRCLE 28 ON FREE INFORMATION CARD

Call Toll-Free 800-526-4928
COD ORDERS WELCOME (Min. order $25)

CALL OR WRITE FOR OUR 1982 PRICE LIST

DIGITROlVELECTROlVIC
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 PHIL IPS ECG.

TECHNICIANS
REPAIRMEN • HOBBIEST
WE CAN SUPPLY YOU ALL YOUR NEED FOR YOUR

MAINTENANCE, REPAIR WORK & DESIGN.
AMIERICAN, JAPANESE, EUROPEAN TYPES

REPLACEMENT FOR ECG·

CHECK THIS' (Min. 5 pes. each)

YOUR ECG· 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

CIRCLE 31 ON FREE INFORMATION CARD

--------------------------

FREE
CATA

over 2000- ,
pr ts

........",. .

Burglar/Fire Alarms

CCTV \1
controls
alarm syste
passive infrareds
motion detectors
ultrasonic detectors
magnetic contacts
smoke detectors
vehicle alarms
accessories
remotes
tools



Panasonic TSW Series
l"Q ' Alum,num f1nllOl,lIt C,plt,." •

T~ o.., Kt y vo'.lrntd,scOUftt ond s.rvic . d'lQIrgnor. 5I1np1t lOoppl, Mol,I 'ftm , so6db, O'g, Kt, ma,btcombintdforo,oIumId'SCOUftf Iftm ' ltlof or. nold,scOUtllObl. or,"'Ilf..cSb, In. SERVICE CHARGES VOLUME DISCOUNT
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S349.00

$29.95

$19.95

HAL·TRONIX
P.O. Box 1101

Sou.hgo••• MI 4&195

01'1010 OV(I'I moo WIll _I S"I.. .. I D I"OSTl"AJD UCI'T
ON IThlS WHfl'IE AODlTIOHAL CHAMl lI A.Il.IIIlIO\JESTrD
ON DiIlDl.llS U SS THAN ns 00 l>1.UU l ...elUDE ADDITlOH
"'t u "'" ' Oill H......r>\· ...r; ......" ......11,.. n t'HAlItnr \

SC R Electro nics Ce nter 128
Sencore 1
Simple Sim on Electronic

Kit s, In c 77
Sincla ir Research Lt d 29
Sintec Co .. .. . .. 24
SJ B Distributors, In c 112
Solid Sta te Sales .. . 133
Soltec Co r poratio n 3 1
Spa r ta n E lect ro n ics In c 132
Stavis Electronics, Inc 119
Tektroni x 7
Tellone Co r p 87
Tiger Tech Electronic

Compo ne nts 136
T r iton Marketing Co r p 26
Ungar 87
Vector Electr onic Co .. .. . 85
Viking Ind. .. 85
VIZ Mfg. Co. .. 38
Wm. B. Allen Supply 122

USE YOUR
WILL POWER TO
FIGHT CANCER

For infor mation about ~
beq uests. call the

AMERICAN CANCER SOCIETY ;!J

~ ,.~./,. ..~ -c-, .

• %.
__ ·~c~

..U IUI

ELECTRONIC KITS
FROM HAL-TRONIX

2304 MHZ DOWN CONVERTERS. TUNES IN ON
CHANN ELS 2 TO 7 ON YOUR OWN HOME T.V. HAS
FREQUENCY RANGE FROM 2000 MHZ TO 2500
MHZ. EASY TO CONSTRUCT AND COMES COM­
PLETE WITH ALL PARTS INCLUDING A DIE-CAST
ALUM CASE AND COAX FITTINGS. REQUIRE A
VARIABLE POWER SUPLYANDANTENNA(Ante nna
can be a dish type or coffee can type dependi ng on the
signal strength in your area .)
2304 MOD 1 (Basic Kit)

(l ess case &.!Iuongs)

2304 MOD 2 [Basic.Pre-amp)
[less case & hthr'lgs)

2304 MOD 3 (Hi-Gain Pre-amp) $39.95
(Includes case & hltJOgs)

POWER S UPPLY FOR EITHER MODEL ABOVE IS
AVAILABLE. COMES COMPLETE WITH ALL PARTS,
CASE. TRANSFORMER. ANTENNA SWITCH AND
CONNECTORS (Kit) $24.95
Assembled .. $34.95
Slotted Microwave Antenna For Above
Downverters $39.95

,.... 20 UftW, . Ia...... S.A- L I.IIoIorwo. ......... I~ ........
HA.1,·TIIlONlX~I._ T ~~: , -31:U H- 1712.

16 LINE TOUCH TONE DECODE KIT WITH P,C.
BOARD AND PARTS .. .. $69.95
12 LINE TOUCH TONE DECODER KIT WITH P.C.
BOARD AND PARTS $39.95
16 LINE ENCODER KIT, COMPLETE WITH CASE.
PAD ANDCOMPONENTS _ 539 95
12 LINE ENCODER KIT. COMPLETE WITH CASE.
PAD ANDCOMPONENTS $29.95

CompleteSets of p.e. Boards Available For: Unicorn
Robot Project and Heart-A-Matic Project.

MANY. MANY OTH ER KITS AVAILABLE

CIRCLE 29 ON FREE INFORMATION CARD

PREAMPLIFIERS
HAL PA-19-1.5 mhz to 150 mhz. 19db ga in operates
on 8 to 18 volts at 10ma. Complete unit $8.95.
HAL PA-1.4-3 mhz to 1.4 ghz. 10 to 12 db gain op­
erates on 8 to 18 volts at 10 maoComplete unit $12.95.

(The above Units are Ideal for receivers. counters. etc.)

76
87
41

73
80

88
70

9
82
60
43
64
75

33
4,89

62
52
12
54
7
2S
39, 40
21
20
19
66
14
36

31
26
84

78
68

16
11
57

29
37,38
49

18
83
6
71

74
44
45
56
51

81
17
28
50
23
47,48
15

79
5.42

63
22
35
86

8 ,-~-

67

53
59
46

69

58
72
61
13
24
32

ADVERTISING INDEX

Free Information Number Page
85 Abex .. 87
3 Active Electro nic Sa les Co r p 137

Advance E lect ron ics 12- 13
Advanced Co mpu ter Product s 12 1
Albia Electronics.. .. .. 79
All Electronics Cor p 128
AMC Sales 97
Arizon a Elect ron ic Sur plus 118
Barlow Sa les Co 100
Ba ystar , 32
Beckman In strumen ts , Inc Cover IV
Bet a Electronics _ 117
B&K Precision Dyn ascan Cor p 83
Bull et Ele ctronics 118
C&D Elec tronics, Inc 133
Chaney Elec tro n ics Inc 128
CIE , Cleveland In stitute of

Elec tronics 34-37
Command Productions 105
Communication s Electr onics 2.5
Component Expr ess Inc..... 15.1 14 . 120
Computer Products &
Periphera ls Unlim ited 136
Concord Com pu ter Products 116
Consolid ated Electronics, Inc 116
Coo per Tool s Cover II
C RT Fa ctory 87
DAK Industries Incorporated 21.23
Diamondback Electronics Co 122
Digi-K ey Cor poration 138-1 39
Digitron Elect r onics 137
Direct Vid eo Sa les 94
Dokay Compute r Products, Inc 129
Electro nic Rainbow Inc ,., 22.8 0
E lcctronic Speciali sts, In c 99
Electronic Technology Tod ay 115
Enterprise Development Corp 102
Et co E lect ron ics . .. .. 122
Etronix 99
Firesti ck Ante n na Compa ny 105
Fluke 9
Fordham Radio 93 .95
Formula Internation al In c 134- 135
G ilco International, In c 132
Gill aspie & Assoc ia tes, Inc 33
Global Specialists Corp 75
Grantham Co llege of Eng inee r ing .. 102
Graymark 137
Hal-tronix .. 140
Heath Co mpa ny .. .... ... 52-55 . Cove r 1Il
Hickok Electrical Instrument Co 103
ICS, Computer Training 97
Information Un limited 133
J ameco Electronics 130-131
J an Crysta l 97
JDR Micr odevices, In c 124- 127
Mc Gra w Hill Book Compa ny .. 106-109
McG raw Hill

Continuing E d uca tio n.. .......... 16-19
MFJ Enterpr ises 102
Micro-Mart 136
M ona rc hy Enginee r ing , In c 118
Mounta in Wes t 137
M P Sys te ms 140
Na tionw ide 87
Netro nics .. 85
Nesda 94
New Horizon s 10 1
NRI Sch ools 70-73
NTS Schoo ls 88-9 1
Omnitron E lect ronics 114
OK Indust ri es Inc 27
Paia Elec tro nics. In c 94
PC Magazine 8 1
Pomon a Electronics 25
PPG I32
Protecto En ter p r ises 11.30
Quest E lectro nics 120
Radio Shac k 113
Ramsey Elec tro nics, Inc 123
R.F. Electronics .. .. .. .. 136
Rh oad es Na tional Corporation 99
Sam s Books.. .. .. 28

RADIO-ELECTRONICS does not assume any responsibility for errors that may appear
in the index below.

550
1200

.. . S 695
34 55
400

.. .. 620
855

17 65
8 75

S295
.... .. . . .. .. ... 425

180
...... 2 , 0

337
110
3 77
421
125

EPROMS
5 65 2716 ..
900 2532 .. .. . . ..

6500 FAMILY

DB CONNECTOR

2708 ..
2732 ..

DB25P I RS232) .
DB25S (Fem ale)
Hood .
DB9P
DB9S
Cove r .. ..
DB15P .
DB15S
Cove r

ASK FOR FREE FLYER
ASK FOR QUANTITY PRICING

LPS IICR'

R6502P .
R6511P
R6520P . . .
R6522P
R6532P .
R6545P .
R6551 P .

APPLE CLOCKCHIP
MM58 167AN S 1500

S100.00 minimum order.
Ter ms C.O.D. Prepaid or cr edit to rated firm s.
F.O.B.: Laguna Hills . CA.
Shipping ch arg es will be added.
All pri cing subject 10 ch ange without noti ce.
Call for quan tity pric ing .
Bank ca rd s acc epted: MasterCard . Vi sa

16K EXPANSION KIT 64K EXPANSION KIT
8 pes 4116 200 ns 9 pes 4164 200 ns

$11.95 $74.25

Hrqn reso lu tion tuqn speed lIg ht pe n for App le II'''
co m pu te rs Compat ib le wi th Fran k li n Ace 1000

AND DRIVE YOU

FRANKLIN ACE 1000
$1350.00

CIRCLE 2~ ON FREE INFORMATION CARD

lMl s'" Ind ustry Sta ndard 5 1/ 4" Win che ster D isk
Drive
6 mB . S865 00
Sierne ns" 8 " Flo ppy Di sk DrI \le
FDD 100-8 .. . . S300 00

~
MPSYSTEMS

23341 DEL LAGO
LAGUNA HILLS, CA 92653
(714) 770-6411

MP SYSTEMS
WILL IMPROVE

YOUR MEMORY
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